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Introduction

LUNG CANCER

Epidemiology

Lung cancer has the highest incidence among cancers with 2.1 million newly diagnosed
patients in 2018 globally [1]. In the Netherlands, more than 13,000 patients were diag-
nosed with this disease in 2017 [2]. Lung cancer is also the leading cause of cancer-related
mortality due to its high incidence [1] and poor prognosis [1,3,4]. An estimated number
of 1.8 million persons in the world died in 2018 as a result of lung cancer, which is about
three times the mortality associated with breast and colon cancer and almost five times
the mortality related to prostate cancer [1]. In the Netherlands, more than 10,000 lung
cancer deaths were reported in 2017 [2]. Figure 1 demonstrates the prognosis of patients
with lung cancer according to the stage of disease based upon the data of the lung cancer
staging project executed by the International Association for the Study of Lung Cancer.
Trends in incidence and mortality of lung cancer in men and women follow the geo-
graphic, temporal, and gender-related development of the tobacco epidemic in the
20" century [6]. Incidence and mortality rates in males are declining in countries where
the smoking rate in men have dropped (i.e., United Kingdom, Australia, United States,
Canada). However, they increase in countries in which the tobacco epidemic started later
(i.e., low- and middle-income countries in South America and Asia) [6] and in women [7].

Fig. 1 Overall survival in patients with lung cancer staged according to the eighth edition stage groups in
the IASLC data set. Adapted from Chansky et al., 2017 [5]
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CTNM, clinically staged tumors
Abbreviations: IASLC, International Association for the Study of Lung Cancer; N, number of patients; MST,
median survival time (months)
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Etiology

Multiple risk factors contribute to the development of lung cancer. Smoking is responsible
for 85% of lung cancer cases [8] and is considered to be the most important risk factor
[8-10]. Men and women who smoke have a 23 and 13 times higher chance to develop lung
cancer compared to non-smokers [9,10] with the duration of smoking and the intensity of
smoking significantly related to the risk of developing lung cancer [11,12]. Most patients
with lung cancer are male with the highest risk to develop the disease from the age of
sixty years or older [13]. In addition, women who smoke have a higher risk for lung cancer
than males [14]. Passive smoking results in an increased risk for (lung) cancer as well [15].
Although, other causes of lung cancer are known, like exposure to ionizing radiation (e.g.,
radon [16-18], radiotherapy [19,20], and the radiation caused by atomic bombs [21]),
asbestos [22,23], genetic predisposition [24,25], indoor air pollution [26,27], and chronic
obstructive pulmonary disease [28,29], in a substantial proportion of patients causes are
yet undetermined.

Clinical manifestation

About 70% of patients present with advanced-stage disease [30] with distant metastasis
often occurring in bone, lung, brain, liver, adrenal glands, extra thoracic lymph nodes, and
pleura/pericard [31,32]. This late-stage presentation of lung cancer may be explained by
several reasons. For instance, primary tumors located in periphery of the lung and not as-
sociated with a blood vessel or airway may not demonstrate symptoms early in the course
of the disease. In addition, the presence of non-specific systemic symptoms, associated
with metastatic disease, may lead to a significant delay in specialist referral [33]. Lastly,
lung cancer metastasizes early in its development, which also contributes to that a major-
ity of patients is diagnosed with an advanced-stage of disease.

Histology

The uncontrolled proliferation of epithelial cells of the respiratory tract leads to the devel-
opment of lung cancer [34]. Arough categorization into non-small cell lung cancer (NSCLC)
and small cell lung cancer (SCLC) can be made [35,36]. NSCLC represents 80-85% and
SCLC 10-15% of the cases [30]. SCLC and NSCLC derive their names from the microscopic
morphological aspects of the tumor cells. This thesis is focused on patients with NSCLC.
Depending on the original cells that develop into cancer, four main types of lung cancer
can be distinguished, including adenocarcinoma, squamous cell carcinoma, large cell
carcinoma, and neuroendocrine tumors. The latter includes SCLC and large cell neuroen-
docrine carcinoma [37,34,36]. Discrimination between these types and categories of lung
cancer is of importance given the consequences for treatment and survival.
Adenocarcinomas develop from epithelial cells of the lower respiratory tract and are
mostly located in the periphery of the lung [34,36]. Histologically, these tumors may
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demonstrate a lepidic, acinar, papillary, or micropapillary growth pattern. Solid adeno-
carcinoma show sheets of cells that lack the mentioned growth patterns [36]. The nuclei
are located in the periphery of the cytoplasma with prominent nucleoli [36]. Glandular
arrangements of cells may demonstrate highly variable morphological features [34,36].
Immunohistochemical markers expressed by cells of adenocarcinomas are TTF-1 and
TTF-1 and/or Napsin A [34-36].

According to the degree of differentiation, squamous cell carcinomas are tumors that
demonstrate intracellular bridging and keratinization. In addition, undifferentiated
carcinomas that express markers of squamous cell differentiation are also part of these
group of tumors [36]. Squamous cell carcinomas are often centrally located in a lobar or
main bronchus [34]. They consist of a proliferation of atypical polygonal cells that invade
desmoplastic stroma as single cells or solid nests and trabeculae [34,36]. Keratinization
of the cytoplasm of these cells is often focal in tumors. Nuclei and nucleoli do not have
prominent features. In these tumors inflammation and necrosis is often present [36].
Markers that are frequently used forimmunohistochemistry are CK 5 and 6 and p63 or p40
[34,36]. In squamous cell carcinoma TTF-1 should be negative [36].

Large cell carcinomas are part of the group of undifferentiated non-small cell carcino-
mas [34]. Cells are cohesive and demonstrate evident malignant cytological features[36].
Tumors demonstrate sheets or nests of large polygonal cells with vesicular nuclei and
prominent nucleoli with moderate cytoplasm [34,36]. Specimens should not demonstrate
morphologic orimmunohistochemical characteristics of other tumors [34,36].

Small cell carcinomas belong to the group of the neuroendocrine tumors [38]. They often
present as bulky disease due to extensive hilar and mediastinal lymph node involvement
[34]. At tissue level, small cell carcinomas consist of small to medium sized cells with scant
cytoplasm and with round to spindled nuclei without prominent nucleoli [34,36]. The
cells demonstrate a sheet-like growth pattern. A nested or trabecular pattern, peripheral
palisading or rosette formation is less common. Necrosis is often present [34,36]. Napsin
A is negative in all neuroendocrine tumors. TTF-1, chromogranin A, synaptophysin and
NCAM/ CD-56 may be positive [34,36].

Large cell neuroendocrine carcinomas demonstrate histologic characteristics of neu-
roendocrine morphology (e.g., nested, trabecular, rosette-like, and peripheral palisading
growth patterns) and neuroendocrine markers [36]. They are typically situated in periph-
eral regions of the upper lobes [34] and often demonstrate necrosis [37]. Cells are large and
atypical with prominent nucleoli and abundant cytoplasm [34,36]. Mitosis are counted
more than 10 per mm?B**!, Tumors are positive for markers NCAM/CD56, chromogranin
A, synaptophysin [34,36].

11
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Table 1. TNM 7™ edition for staging lung cancer. Adapted from: Goldstraw et al., 2007 [40].

T (primary tumor)

TX  Primary tumor cannot be assessed, or tumor proven by the presence of malignant cells in sputum or
bronchial washings but not visualized by imaging or bronchoscopy

TO  No evidence of primary tumor

Tis  Carcinomain situ

T1  Tumor <3 cmin greatest dimension, surrounded by lung or visceral pleura, without bronchoscopic
evidence of invasion more proximal than the lobar bronchus (i.e., not in the main bronchus)

Tla Tumor<2cmin greatest dimension

Tlb Tumor>2cmbut <3 cm in greatest dimension

T2 Tumor >3cm but <7 cm or tumor with any of the following features (T2 tumors with these features are
classified T2a if <5 cm):

involves main bronchus, =2 cm distal to the carina
invades visceral pleura

associated with atelectasis or obstructive pneumonitis that extends to the hilar region but does not
involve the entire lung

T2a Tumor >3cmbut =5 cm in greatest dimension

T2b  Tumor>5cm but <7 cmin greatest dimension

T3 Tumor>7 cm or one that directly invades any of the following:

chest wall (including superior sulcus tumors), diaphragm, phrenic nerve, mediastinal pleura, parietal
pericardium

or tumor in the main bronchus 2cm distal to the carina but without involvement of the carina
or associated atelectasis
or obstructive pneumonitis of the entire lung

or separate tumor nodule(s) in the same lobe

T4  Tumor of any size that invades any of the following:

mediastinum, heart, great vessels, trachea, recurrent laryngeal nerve, esophagus, vertebral body, carina;
separate tumor nodule(s) in a different ipsilateral lobe

N (Regional lymph nodes)

NX  Regional lymph nodes cannot be assessed

NO  Noregional lymph node metastasis

N1  Metastasisin ipsilateral peribronchial and/or ipsilateral hilar lymph nodes and intrapulmonary nodes,
including involvement by direct extension

N2  Metastasis in ipsilateral mediastinal and/or subcarinal lymph node(s)

N3  Metastasis in contralateral mediastinal, contralateral hilar, ipsilateral or contralateral scalene, or
supraclavicular lymph node(s)

Distant metastasis

MO  No distant metastasis

M1  Distant metastasis

Mla Separate tumor nodule(s) in a contralateral lobe; tumor with pleural nodules or malignant pleural (or
pericardial) effusion

M1b Distant metastasis
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Staging

The International Association for the Study of Lung Cancer (IASCL) has developed a Tumor
Node Metastasis (TNM) staging system to stage lung cancer. Staging of lung cancer is of
importance as treatment and prognosis is determined according to the stage of disease.
Recently, the eight edition of this system was introduced to stage newly diagnosed lung
cancer in patients [39]. However, patients described in this thesis are still staged accord-
ing to the IASCL TNM 7" edition (Tables 1 and 2) [40-42]. For most of the studies in this
thesis, the aim was to include patients with advanced-stage disease (i.e., stage IlIB and IV
according to TNM 7" edition). Although in TNM 8" edition stage lIB is divided into stage
[11B and IlIC and stage IV is divided into stage IV A and IV B, this aim to include patients with
advanced-stage disease is still assured.

Table 2. Stages according to TNM 7" edition. Adapted from: Goldstraw et al., 2007 [40]

T and M stage N stage

NO N1 N2 N3
Tla,b IA 1A A B
T2a IB A A nB
72b 1A 1B A B
73 1B A A B
T4 A A B8 nBs
Mia Iv v v v
M1b v v \Y \Y
Treatment

This paragraph discusses the therapy options available for patients with NSCLC. As pa-
tients with SCLC were not included in the studies of this thesis, treatment for this patient
group will not be discussed.

Treatment for lung cancer depends on disease stage and patient and disease-related
factors (e.g., performance score, comorbidity, type of tumor). Some patients with lung
cancer can be treated with curative intent with surgery, radiotherapy, platinum-based
chemotherapy or a combination of these modalities (i.e., patients with stage | to lll
disease). A surgical resection of the tumor (e.g., lobectomy, segmentectomy) combined
with a mediastinal lymphadenectomy is, in general, the treatment modality of choice
for patients with stage | and Il disease [43,44]. It is recommended to treat patients after
a surgical resection with adjuvant chemotherapy in case of stage Il disease [45,46,43,44],
unexpected positive N2 lymph node(s) [43], resectable locally advanced NSCLC with single
station N2 disease [43,47], or if the resection of the tumor isirradical [44]. Patients that are
not able to receive surgery, for instance due to low performance status or compromised
lung function, can be treated with stereotactic radiotherapy [48,43,44].

13
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Patients with stage lll disease are recommended to be treated with concurrent
chemoradiotherapy over sequential chemoradiotherapy [49,50,43,44]. In those patients
compromised by decreased performance status, older age or comorbidities sequential
chemoradiotherapy may be preferred [43].

Despite the above mentioned curative options, even in stage | lung cancer metastatic
disease does develop often as micro metastatic disease, which remains undiagnosed
with present staging methods, or local disease was not cured by the original intervention.
Moreover, the majority of patients are diagnosed with advanced-stage disease at first pre-
sentation and cannot be treated with curative intent. Treatment in these patients is often
confined to platinum-based chemotherapy and associated with small survival benefits
[51-53]. However, novel therapies, such as the first, second, and third generation of Endo-
thelial Growth Factor Receptor tyrosine kinase inhibitors [54-58], Anaplastic Lymphoma
Kinase inhibitors [59-62], and more recently Programmed Death-1 and Programmed
Death-Ligand 1 inhibitors [63-66] have demonstrated significant improvement in progres-
sion free and overall survival in patient with NSCLC. It is recommended for patients with
an targetable genetic abnormality to start with first line treatment with protein kinase
inhibitors directed against this abnormality [44,56,60,67-73]. In addition to the screening
for mutations, PD-L1 status of the tumor should be determined. In the absence of muta-
tions and depending on PD-L1 expression, recently PD-L1 inhibitors as monotherapy or
PD-1/PD-L1inhibitorsin combination with chemotherapy have been registered as first line
treatment [44,67,74].

Besides the poor prognosis of advanced-stage disease, lung cancer and treatment-
related adverse events can have a considerable impact on a patient’s well-being [75].
Therefore, prolongation of survival with the preservation of a patient’s well-being is an
important goal of treatment [76].

PATIENT REPORTED OUTCOMES IN LUNG CANCER

Patients’ well-being can be evaluated with the use of patient reported outcomes (PROs).
A PRO reflects a patient’s subjective perceptions and evaluation of elements related to
their health and well-being. This information can primarily be provided by the patient and
often not obtained by other means [77]. Evaluation of PROs is increasingly incorporated
[78-86] and recommended [87] as an outcome parameter in (lung) cancer. Clinical trials
investigating new therapies include PROs alongside the traditional endpoints of treat-
ment (i.e., response and overall and progression free survival) to monitor the effects of
treatment on patients well-being and to facilitate drug approval and legislation. However,
although it is often claimed that Quality of Life (QoL) is incorporated, Health Status (HS)
or Health-Related Quality of Life (HRQoL) are the concepts that are usually assessed in
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studies, [76,85,79,82,78,81,86]. In contrast, in clinical practice patients’ distress is often
evaluated instead of HS, HRQoL, or QoL.

Besides the assessment of distress, HS, and HRQoL, it may be worthwhile to evaluate
patients’ Quality of Life (QoL) and feelings about their treatment. Insight in patients’ QoL,
expectations of treatment, feelings about side effects, and satisfaction with therapy may
be of importance upon making treatment decisions and to monitor the impact of side ef-
fects on patients. The next sections will discuss the conceptualization and characteristics
of these constructs, their intended use, and explore the implementation of them in shared
treatment decision making.

HS, HRQoL, and QoL
Although there is some overlap between HS, HRQoL and Qol, they describe different
concepts.

HS is functioning orientated and refers to limitations in physical abilities, mental status,
and social activities [88]. For instance, a HS measure measures walking, as a derivative
of physical activity, to the extent in which a patient is (un)able to perform this ability. In
lung cancer, the EuroQoL-five dimensions (EQ-5D) [89] is the most frequently used in stud-
ies. The EQ-5D can be used to monitor patients’ HS over time. Moreover, whereas other
instruments are primarily developed for clinical research purposes, the EQ-5D health state
index is also used for economic purposes (i.e., providing information regarding resource
allocation, medical effectiveness in drug approval processes).

HRQoL represents the impact of disease and treatment on the feelings patients have
about their functional capabilities and well-being [88]. In this thesis, the EORTC QLQ-C30
will be used to evaluate HRQoL as it is a cancer-specific HRQoL instrument [90]. However,
considering the limited items discussing HRQoL, the focus on functioning, the negatively
phrasing of almost all of the individual items, the EORTC QLQ-C30 could be perceived as
aninstrument that measures mostly HS and to a lesser extent HRQoL. The EORTC QLQ-C30
is primarily used in research to assess the effects of cancer and treatment on patients’
functioning. In this thesis, the EORTC QLQ-C30 is used to assess the impact of disease and
treatment on patients.

QolL, according to the definition of the WHO, is ‘an individual’s perception of their
position in life in the context of the culture and value systems in which they live and in
relation to their goals, expectations, standards and concerns’ [91]. ‘It is a broad ranging
concept affected in a complex way by the person’s physical health, psychological state,
level of independence, social relationships, personal beliefs, and their relation to salient
features of their environment’ [91,92]. Thus, QoL evaluates patients’ feelings (i.e., satis-
fied or bothered) about their functioning and well-being in at least three key areas (i.e.,
physical, psychological and social well-being). In addition, there is also room for domains
like the environment (e.g., satisfaction with living conditions) or spirituality (e.g., mean-

15
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ingfulness of personal life). HRQoL is QoL, but focusses on health. In that sense, it is less
broadly defined as QoL. Moreover, HRQoL and QoL measures include negative as well as
positive aspects (e.g., the possibility to meet people, to recreate or to learn new things)
[88]. Considering that HS instruments do not provide information about patients’ opinions
and feelings, QoL measures offer additional valuable information as they ask patients to
consider these. The World Health Organization Quality of Life group developed specific
questionnaires to assess QoL [91-94]. In 1998, the WHOQOL-100 was published [92] and
six years later an abbreviated version, the World Health Organization Quality of Life-BREF
questionnaire (WHOQOL-BREF), to enable rapid assessment of QoL in epidemiological
surveys and clinical studies in a wide range of disease areas [95,96].

Unfortunately, measures aimed to assess patients’ QoL are not routinely utilized. It is
possible that cancer researchers and physicians are not acquainted with QoL measures
and their interpretation given the small amount of studies that have reported the results
and use of these instruments in cancer patients. This thesis aims to to enhance the knowl-
edge of physicians, researchers, and other health care professionals about the concept,
definition, and application of QoL in lung cancer. Furthermore, considering the additional
value of QoL assessment in relation to HS and HRQoL, a psychometric evaluation of the
WHOQOL-BREF may be necessary to stimulate the incorporation of QoL assessment in
lung cancer studies and daily practice. This may facilitate the comparison of QoL outcomes
between treatment arms in studies investigating new therapies in lung cancer. In addition,
validation and application of the WHOQOL-BREF may also help to determine which clini-
cal and patient-related factors are associated with QoL. Knowledge of these factors may
provide opportunities to improve lung cancer patients’ QoL.

Distress

Distress reflects to the psychological (i.e., cognitive, emotional), social, and spiritual
experience associated with a diagnosis and treatment of cancer [97-99]. In patients with
cancer, the Distress Thermometer (DT) is used to screen for distress. The DT is a visual
analogue scale [97] and is often completed by patients with its associated problem list
that assesses the occurrence of practical, social, emotional, spiritual, and physical prob-
lems. As such, the DT and its problem list may share, at first glance, some similarities with
HRQoL. Considering that HRQoL is a factor associated with survival, it may be worthwhile
to investigate if a fast and efficient instrument as the DT can provide prognostic informa-
tion as well. Especially in lung cancer patients with a limited prognosis and who are prone
to a decrease in HRQoL due to cancer and treatment-related adverse events, this may be
of importance. Therefore, in this thesis the relation between distress and survival will be
explored.
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Feelings about treatment

Insight in patients’ treatment-related opinions may provide physicians with opportuni-
ties to improve therapy compliance, personalize treatment, treat side effects, but also
to enlarge patients’ role in treatment decision making. The Cancer Therapy Satisfaction
Questionnaire (CTSQ) evaluates patients’ treatment perspectives by assessing their
expectations of therapy, feelings about side effects, and satisfaction with therapy [100-
102]. Although the CTSQ has been validated before [100,102], a psychometric study in
patients treated with chemotherapy has not been performed. Considering the impact
of chemotherapy-related side effects on a patient’s well-being, a validation study may
provide opportunities to facilitate its clinical application and to further study the use of
the CTSQ in patients with lung cancer treated with chemotherapy.

PROS IN TREATMENT DECISION MAKING AND CARE MANAGEMENT

Despite their potential use in clinical practice, results of PRO (e.g., HS, HRQoL and Qol)
analyses in trials are often not discussed with patients upon making treatment decisions.
In addition, PROs seem to play a relatively minor role in decisions regarding adaptation
or the stop of palliative chemotherapy [103]. This is unfortunate as a study investigating
patient participation in treatment decision making in patients with advanced-stage lung
cancer, reported that 21.9% of patients were less involved in treatment decisions than
they actually preferred. Of the patients that preferred some input in doctor’s decision
making or shared treatment decision making, 53.1% reported this was not achieved for
treatment decisions [104].

These results suggest that improvements in shared treatment decision making are
required. Knowledge of patients’ opinions about this process may be helpful. Several
systematic reviews demonstrated that PROs could affect treatment decisions in cancer
patients [105-107]. PROs and their corresponding PROMs may also provide more reliable
information regarding the burden of adverse events experienced by patients than obser-
vations performed by health care professionals [108,109]. A study which reported results
of three randomized trials (i.e., one breast cancer, and two lung cancer trials) showed
that treatment-related toxicities (i.e., anorexia, nausea, vomiting, constipation, diarrhea,
and hair loss) were underreported by physicians in 40.7% to 74.4% of the patients who
reported these toxicities by means of the EORTC QLQ-C30 [109]. Considering that in daily
practice toxicities are often not systematically scored according to standardized methods,
under-recognition of toxicities in daily practice may be even more distinct. Moreover, in
patients receiving palliative chemotherapy in an outpatient setting, PRO-related issues
were discussed significantly more often with those patients that completed the EORTC
QLQ-C30 before consultation with their doctor and when both patients and physicians had

17
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taken knowledge of the results before the actual consultation [110]. Similar results were
reported by Velikova et al. [111].

Given the need for improved patient participation in treatment decision making and
that PROs could facilitate this process, this thesis aims to stimulate the use of PROs in
treatment decision making. Results of a study are reported that assesses patients’ level
of participation and factors (e.g., level of patients’ decisional conflict, feeling uninformed)
related to patients’ opinions about their participation. Moreover, PROs will be related to
clinical outcomes of treatments (e.g., side effects) and patient’s opinions about their treat-
ment. Our results could provide opportunities to improve patient participation in shared
treatment decision making.

AIMS OF THIS THESIS

The aims of this thesis were: 1) to improve the knowledge of physicians, researchers, and

other health care professionals about the concepts, definitions, and application of some of

the most frequently used patient reported outcomes (PROs) in lung cancer, 2) to stimulate
the use of QoL measurement in lung cancer by testing the psychometric properties of the

World Health Organization Quality of Life-BREF instrument (WHOQOL-BREF), 3) to identify

clinical and sociodemographic variables that are related to HRQoL and QoL in lung cancer,

4) to investigate the association between patients’ feelings about treatment and HRQoL

and QoL in lung cancer, and 5) to explore the process of treatment decision making in

patients with lung cancer.
The following research questions are addressed:

- Chapter 1:Isthe DT a predictor for overall survival after correction for variables such as
age, gender, comorbidity, and histology in patients with lung cancer?

- Chapter 2: Is the WHOQOL-BREF a reliable and valid patient reported outcome mea-
sure (PROM) to evaluate QoL in patients with lung cancer and mesothelioma?

- Chapter: 3: Which factors (e.g., depressive symptoms, personality traits, age, gender,
performance status, education) are associated with HRQoL and QoL in patients with
lung cancer at the start of treatment?

- Chapter 4:Is the CTSQ a reliable and valid PROM to evaluate patients’ treatment opin-
ions in patients with lung cancer treated with chemotherapy?

- Chapter 5: Which CTSQ domains (i.e., expectations of therapy, feelings about side ef-
fects, and satisfaction with therapy) are associated with HRQoL and QoL in patients
with lung cancer?

- Chapter 6: What is the added value of patients’ satisfaction with therapy alongside
outcomes as HRQoL, QolL, adverse events in patients with lung cancer?

- Chapter 7: What is the role of the patient in clinical decision making in lung cancer?
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OUTLINE OF THIS THESIS

First, background information is provided regarding the research questions that are ex-
plored in the chapters of this thesis (introduction). The concepts of distress, HS, HRQoL,
QolL, distress, and patients’ treatment opinions are discussed. As the DT is often completed
by patients with lung cancer, and may have some common grounds with HRQoL, chapter
1 explores if the DT is associated with survival similarly as HRQoL is. Chapter 2 reports
about the psychometric properties of the WHOQOL-BREF. In addition, minimal clinically
important differences were provided to stimulate the use of the WHOQOL-BREF in clinical
practice. As HRQoL and QoL are often affected in patients, knowledge about which factors
are related to these concepts might provide opportunities to enhance them. In chapter
3, potential factors that may be associated with HRQoL and QoL are explored among
known factors in multivariable analyses. Chapter 4 addresses the validation of a PROM
that evaluates patients’ feelings about treatment, while chapter 5 assesses which of these
feelings are related with HRQoL and QoL. Relating patients’ perspectives about treatment
with HRQoL and QoL may be of importance for shared treatment decision making and to
improve patients’ HRQoL and QoL. The role of patients’ perspectives about treatment is
further explored in chapter 6 in which the additional value of patients’ satisfaction with
therapy is determined next to QoL, HRQoL, and adverse events. Chapter 7 reports how
patients value their role in treatment decision making in lung cancer and relates this to
the experience of decisional conflict and information provision. This thesis concludes with
a general discussion, in which the clinical implications of the results of the studies that
form this thesis and future perspectives are discussed.
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ABSTRACT

Background: Depression and Health-Related Quality of Life have been associated with
prognosis in lung cancer. As the Distress Thermometer (DT) measures emotional problems
and may share similarities with aspects of Health Related Quality of Life, we aimed to
retrospectively assess the prognostic value of the Distress Thermometer in lung cancer
patients treated with chemotherapy.

Methods: Patients with stage Il lung cancer who were treated at the day-care oncology
unit with chemotherapy containing carboplatin from 2009 to 2014 and in whom a DT was
performed at the time of the first cycle of chemotherapy were included in this study.

Results: In total, one hundred and thirteen patients were included in the analysis. In
the simple Cox regression analysis, overall survival did not significantly differ according
to DT score. No significant differences in DT score according to stage, histology, (intended)
treatment, age, sex, and comorbidity were observed. Also in a multivariable model the DT
was not prognostic for overall survival, whereas sex and (intended) treatment was.

Conclusions: In this study no prognostic value of the DT could be established in patients
with stage Ill lung cancer treated with carboplatin. Further research is warranted to ad-
dress this issue.
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INTRODUCTION

Distress reflects the spectrum of psychological problems (i.e., cognitive, emotional, social,
and spiritual) associated with a diagnosis and treatment of cancer and can be measured
by the Distress Thermometer (DT) [1-3]. In general, the DT is completed together with a
problem list. The clinical application of the DT has been extensively investigated in pa-
tients with different forms and stages of malignancies demonstrating acceptable to good
accuracy in detecting distress [4-7] as well as change in distress [8]. One study in patients
diagnosed with breast cancer demonstrated that moderate to severe distress was related
to a significant decrease in Health-Related Quality of Life (HRQoL) and that for the HRQoL
scales for which a minimally important difference has been established this decrease
ranged from two to three and a half times the established minimally important difference
[9]. According to the results of this study, the DT could address aspects of distress beyond
psychological problems and is therefore linked to HRQoL. Furthermore, the resemblance
of items of the problem list with items of HRQoL questionnaires (e.g., the European
Organization for Research and Treatment of cancer Quality of Life Questionnaire-Core 30
(EORTC QLQ-C30)), and the good to moderately strong relation of the problem list with the
DT [6] support an association with HRQoL.

To date, multiple studies have evaluated HRQoL as a predictor of survival in lung cancer
patients [10-16]. Overall/global HRQoL is often observed to be a prognostic factor in these
studies [10,13-16]. Considering that depression has been associated with a decreased
survival in patients with lung cancer [17,18] and the considerable overlap between the
problem list and HRQoL, the DT may be utilised as a fast, efficient, and promising tool to
provide prognostic information similar as overall/global HRQoL does. Especially in lung
cancer patients with a limited prognosis and who are at risk for cancer and treatment-
related adverse events and thus a decline in HRQoL this may be of importance. As the
relation of the DT with survival has not been investigated before in lung cancer, we hypoth-
esized that the DT is a predictor for overall survival (OS) after correction for age, gender,
comorbidity, and histology.

METHODS

Patient selection

Patients diagnosed with lung cancer treated at the day-care oncology unit of a large teach-
ing hospital (Amphia Hospital, Breda, The Netherlands) specialized in lung cancer care
from August 2009 until August 2014 were retrospectively enrolled in our study if they met
the following criteria: they were aged 18 years or older, were diagnosed with stage 1l non-
small cell lung carcinoma (NSCLC) or stage Ill small cell lung carcinoma (SCLC) according
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to TNM 7" edition [19], were treated with first line chemotherapeutic regiments containing
carboplatin, had a level of functioning which indicated that completion of the DT could be
beneficial to optimize care, and had completed the DT at least at the time of the first cycle
of treatment. We limited our inclusion to patients treated with carboplatin as the DT was
more consistently performed in the day-care clinic of our department than at the clinical
oncology unit. To optimize homogeneity of the patient sample only patients with stage
[l disease were analyzed as this was the largest population in our series. Patients with
cisplatin treatment were not included as they require hospitalization. If no information
on clinical treatment or survival was available, patients were excluded. As the included
patients received standard care and were not exposed to additional interventions this
study did not fall under the Medical Research Involving Human Subjects Act (WMO). In
addition, informed consent of each patient was not required as the all data was handled to
Dutch privacy law Therefore, permission of a medical ethics committee was not necessary.

The Distress Thermometer

The DT is a visual analogue scale originally developed to describe the level of distress that
patients experience. Its scale ranges from 0 (no distress) to 10 (extreme distress) [1]. The
DT is completed together with the problem list by patients at the time of the first, third,
and fourth cycle of chemotherapy at our department. The Dutch version of the problem
list comprises 47 items. It addresses practical, social, emotional, spiritual, and physical
problems. The psychometric properties of the DT combined with the Dutch problem list
have been investigated by Tuinman et al. [6]. They observed a good internal consistency,
except for practical problems (a = 0.60) and spiritual problems (a = 0.64). In addition, a
strong correlation between the DT and emotional problems (r=0.61), physical problems (r
=0.64), and the total problem list (r = 0.68) was found. Tuinman et al. reported a sensitivity
of 0.85 and a specificity of 0.69 of the DT at a cut-off value of five after performing receiver
operator characteristics analysis with a Hospital Anxiety Depression Scale score of = 15 as
a gold standard [6].

Additional information

Sociodemographic information (i.e., age, gender), comorbidity, histological tumor type
(i.e., adenocarcinoma, squamous cell carcinoma, NSCLC otherwise not differentiated or
adenocarcinoma in situ, and SCLC), cancer stage according to TNM 7™ edition (i.e., IIA and
l1IB; patients originally staged according to TNM 6™ edition were restaged using TNM 7%
edition) [19], treatment (i.e., chemotherapy, surgery in combination with (neo)adjuvant
chemotherapy or chemotherapy in combination with radiotherapy (i.e., concurrent or
sequential), and OS was retrieved from the electronic patient information system and the
cancer registration of the Netherlands Comprehensive Cancer Organisation.
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Statistical analysis

The Mann-Whitney U test and one-way ANOVA were used to compare DT scores obtained
at the time of the first cycle of chemotherapy.

Patient’s OS was defined as the time between date of histological diagnosis and date of
death from any cause or date of last contact/last known to be alive. Patients who were still
alive at the time of analysis were censored at 31 December 2014.

Survival probabilities were estimated and expressed by Kaplan-Meier curves. Curves
were compared with the log rank test. Univariable Cox proportional hazards models were
used to evaluate the DT at the first cycle of chemotherapy to be a predictor for OS. In ad-
dition, univariable Cox proportional hazards models were built to evaluate the individual
significance of the pretreatment covariates as a predictor of OS. Covariates (i.e., age, gen-
der, comorbidity, histology, Charlson Comorbidity Index and (intended) treatment) were
chosen as based on previous studies.

The DT score was then entered in a multivariable Cox proportional hazards model with
the remaining determinants after univariable analyses. Models were used in which the
DT was analyzed as a continuous variable, and as a dichotomous variable. Dichotomous
variables were created by categorizing patients into two groups based on the DT cut-off
value of five as proposed by Tuinman et al. [6].

P-values of p =0.05 were regarded as significant. Data were analyzed with the use of IBM
SPSS Statistics for Windows version 21.0.

RESULTS

Patients and results of the DT

Table 1 describes the included patients. Of the 495 identified patients treated with
carboplatin chemotherapy, 281 were discarded from the analyses since the DT was not
completed at the first cycle of chemotherapy. Of the remaining 214 patients, 113 patients
were diagnosed with stage Il disease. The age of these patients ranged from 37 to 79
years, with a mean of 63.3 (SD 8.7). Forty-six percent of the patients were diagnosed with
adenocarcinoma. The majority of the patients received a combination of chemotherapy
and radiotherapy. Thirty-nine patients (34.5%) demonstrated DT scores higher than the
cut-off score of = 5. No significant differences were observed between distributions of
scores or mean scores of the DT for different patient characteristics.
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Table 1. Characteristics of study population and distribution of DT scores

Characteristic Overall Mean Median P DT <5 DT=5
sample DT score (range)
(N=214) (SD)

Age, years
Mean (SD) 63.3(8.7)
Min, max 37,79
Sex®
Male 64 (56.6) 3.3(2.7) 3.0(0.0-9.0) 0.91 43(38.1) 21(18.6)
Female 49 (43.4) 3.3(2.4) 31(27.4) 18(15.9)
DT
Median 3.0
Range 0.0-9.0
Histology®
Adenocarcinoma 52(46.0) 3.3(2.5) 3.0(0.0-9.0) 0.18 34(30.1) 18(15.9)
Squamous cell carcinoma 41(36.3) 3.1(2.4) 3.0(0.0-8.0) 29(25.7) 12(10.6)
NSCLC otherwise not specified, 6 (5.3) 5.4(2.9) 6.0(0.0-8.0) 1(0.9) 5(4.4)
adenocarcinoma in situ
SCLC 14 (12.4) 2.8(2.9) 2.1(0.0-9.0) 10(8.8) 4(3.5)
ccl
Median 1.0
Min, max 0,5
0-1° 98(86.7) 3.2(2.4) 3.0(0.0-9.0) 0.42 67(59.3) 31(27.4)
>2 15(13.3) 4.0(3.3) 5.0(0.0-9.0) 7(6.2) 8(7.1)
Treatment®
Chemotherapy 9(8.0) 42(2.7) 5.0(0.0-8.0) 0.34 4(3.5) 5(4.4)
Surgery and (neo) adjuvant chemotherapy 14 (12.4) 3.9(2.7) 4.0(0.0-9.0) 9(8.0) 5(4.4)
Chemotherapy and sequential/concurrent 90(79.6) 3.1(2.5) 3.0(0.0-9.0) 61 (54.0) 29(25.7)

radiotherapy

Values are given in numbers (percentages) and means unless stated otherwise.

®P-values calculated with the Mann-Whitney U test.

*P-values calculated with one-way ANOVA.

Abbreviations: N, number of patients; SD, standard deviation; DT, distress thermometer score at first cycle
of chemotherapy; NSCLC, non-small cell lung carcinoma; SCLC, small cell lung carcinoma, CCl, Charlson
Comorbidity Index.

Survival estimates and Cox proportional hazards models

Patients with a DT score < 5.0 did not differ to patients with a score of = 5.0 with regard to
age, sex, histology, comorbidity, and (intended) treatment. Figure 1 shows the Kaplan-
Meier curves of the patients dichotomized by a cut-off score = 5.0. No significant differ-
ences were observed (p = 0.98). Age and (intended) treatment independently predicted
OS (Table 2). The DT score at the first cycle of chemotherapy as a continuous variable was
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in the univariable analysis not prognostic for OS. Utilizing a dichotomized DT (cut-off >
5) in the univariable analysis revealed similar results. The multivariable model with age
and (intended) treatment as variables demonstrated only (intended) treatment to be a
significant factor for decreased OS.

Fig. 1 Overall survival based on Distress Thermometer (DT) score at first cycle of chemotherapy
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DISCUSSION

To the best of our knowledge, the present study is the first in which the association be-
tween distress as measured by the DT and OS in cancer is studied. Although the DT and its
problem list have some common grounds with generic HRQoL instruments, we were not
able to identify it as a prognostic factor for OS in lung cancer.

It is possible that our negative results are explained by the inability of the DT to mea-
sure all aspects of HRQoL. Validity of the DT has been demonstrated by comparison with
questionnaires investigating aspects related to cognitive and emotional functioning [20],
but not with generic HRQoL questionnaires. Tuinman et al. demonstrated that the DT had
a high correlation with the physical (r = 0.64) domain and was moderately associated with
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Table 2. Results of the univariable and multivariable® analyses for 0S

Covariates Univariable analyses Multivariable analysis
HR 95% Cl HR 95% Cl

DT 1.02 0.91-1.14
DT

<5 0.99 0.56-1.76

>5P
Age 1.04 1.00-1.07 1.03 1.00-1.07
Sex

Male 0.71  0.41-1.22

Female®
Histology

Adenocarcinoma®
Squamous cell carcinoma 1.72  0.95-3.13

NSCLC otherwise not specified, adenomatous hyperplasia 1.33  0.31-5.71

SCLC 1.01 0.43-2.39
ccl

0-1 0.98 0.44-2.18
> 2P

Treatment

Surgery and (neo)adjuvant chemotherapy®
Chemotherapy 145 0.57-3.71 1.43 0.56-3.66
Chemotherapy and sequential/concurrent radiotherapy 6.87 2.16-21.85 6.34 1.99-20.19

°All variables entered together in one block.

PReference group.

Abbreviations: OS, overall survival; HR, hazard ratio; 95% Cl, 95% confidence interval; DT, distress ther-
mometer score at first cycle of chemotherapy as a continuous variable; NSCLC, non-small cell lung carci-
noma; SCLC, small cell lung carcinoma, CCI, Charlson Comorbidity Index.

the practical (r = 0.39) and family/social domain (r = 0.31) of the problem list [6]. Generic
HRQoL questionnaires, such as the EORTC QLQ-C30, address similar aspects of a patient’s
well-being (e.g., physical functioning/symptoms, social functioning). It would be interest-
ing to explore whether the validity of the DT and its problem list can be established by
comparing them with such instruments [6].

Similar to the study of Tuinman et al. we had to exclude identified large number of pa-
tients [6]. This may be explained by several reasons. First, patients may refuse to complete
the DT and the problem list due to the length of the instrument (47 problems). Moreover,
as the items of the problem list can only be answered by YES or NO, patients may not
recognize their situation in these options, or may consider some of the items as irrelevant.
Secondly, health care personnel may not have provided the DT to patients on a regularly
basis as the score of the DT would not likely result in adjustment of care. This holds true for
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patients considered not to experience any distress but also in patients experiencing high
levels of distress in whom already extra measures are taken.

Given the previous considerations, the included patients are likely to represent a popu-
lation in which patients with the best and those with the worst clinical status were not
selected. It is likely this selection bias contributed to the negative results of this study. For
future studies, it might be of interest to include a broader patient population and to inves-
tigate whether completion of patient outcome measures (such as the DT) is influenced by
areduced HRQoL at the start of treatment or due to treatment related side effects.

We found the mean DT score in our patients to be comparable with other studies in lung
cancer [3,21] but lower as seen in patients with cancer from other sites [6,7]. This finding is
in contrast with the knowledge that many lung cancer patients have a bad prognosis and
considerable diagnosis and treatment related stress. An explanation for this observation
could be the in general low socio-economic status of lung cancer patients which could
prevent them from adequately expressing their distress. Moreover, distress may also be
influenced by age. Recently, it has been demonstrated that an increased age is related to
the experience of decreased distress in cancer [22]. As lung cancer patients, in general,
have a higher age at diagnosis, this may also explain the relatively low mean DT score.
Thirdly, a considerable part of lung cancer patients have severe comorbidity (e.g., cardiac
and pulmonary disease) [23] so that they are familiar with a certain amount of distress.

Given the potential relationship of the DT with global/overall HRQoL, we used only the
DT without the problem list to perform the calculations in this report. However, the nega-
tive results of our study should not prevent further prospective research of the DT and the
problem list beyond their intended use. The role of the DT and the problem list should be
more extensively evaluated in studies investigating patient reported outcome measures
to determine its concurrent validity with generic HRQoL questionnaires, to evaluate its
validity and reliability in lung cancer and to assess its prognostic relevance. Such studies
may offer opportunities to enhance the implementation of the DT and problem list in daily
practice, to recognize patients who are prone to a negative change in HRQoL during treat-
ment and to identify even those patients at risk for a poorer prognosis.

In conclusion, the DT was not found to be prognostic in a cohort of patients with stage
Il disease treated with Carboplatin. Further prospective investigations are warranted
incorporating a large patient cohort with a broader treatment regimen.



40

CHAPTER 1

REFERENCES

10.

11.

12.

Holland JC (1997) Preliminary guidelines for the treatment of distress. Oncology 11 (11A):109-114;
discussion 115-107

NCCN (2014) NCCN clinical practice guideline Distress Management version 2.

Ugalde A, Aranda S, Krishnasamy M, Ball D, Schofield P (2012) Unmet needs and distress in people
with inoperable lung cancer at the commencement of treatment. Supportive care in cancer : official
journal of the Multinational Association of Supportive Care in Cancer 20 (2):419-423. doi:10.1007/
s00520-011-1296-4

Ma X, Zhang J, Zhong W, Shu C, Wang F, Wen J, Zhou M, Sang , Jiang Y, Liu L (2014) The diagnostic
role of a short screening tool--the distress thermometer: a meta-analysis. Supportive care in cancer
: official journal of the Multinational Association of Supportive Care in Cancer 22 (7):1741-1755.
doi:10.1007/s00520-014-2143-1

Mitchell AJ (2007) Pooled results from 38 analyses of the accuracy of distress thermometer and
other ultra-short methods of detecting cancer-related mood disorders. Journal of clinical oncol-
ogy : official journal of the American Society of Clinical Oncology 25 (29):4670-4681. d0i:10.1200/
JCO.2006.10.0438

Tuinman MA, Gazendam-Donofrio SM, Hoekstra-Weebers JE (2008) Screening and referral for psy-
chosocial distress in oncologic practice: use of the Distress Thermometer. Cancer 113 (4):870-878.
doi:10.1002/cncr.23622

Hoffman BM, Zevon MA, D’Arrigo MC, Cecchini TB (2004) Screening for distress in cancer patients:
the NCCN rapid-screening measure. Psycho-oncology 13 (11):792-799. doi:10.1002/pon.796
Gessler S, Low J, Daniells E, Williams R, Brough V, Tookman A, Jones L (2008) Screening for distress
in cancer patients: is the distress thermometer a valid measure in the UK and does it measure
change over time? A prospective validation study. Psycho-oncology 17 (6):538-547. d0i:10.1002/
pon.1273

Head BA, Schapmire TJ, Keeney CE, Deck SM, Studts JL, Hermann CP, Scharfenberger JA, Pfeifer MP
(2012) Use of the Distress Thermometer to discern clinically relevant quality of life differences in
women with breast cancer. Quality of life research : an international journal of quality of life aspects
of treatment, care and rehabilitation 21 (2):215-223. d0i:10.1007/s11136-011-9934-3

Qi Y, Schild SE, Mandrekar SJ, Tan AD, Krook JE, Rowland KM, Garces YI, Soori GS, Adjei AA, Sloan
JA (2009) Pretreatment quality of life is an independent prognostic factor for overall survival in
patients with advanced stage non-small cell lung cancer. Journal of thoracic oncology : official pub-
lication of the International Association for the Study of Lung Cancer 4 (9):1075-1082. doi:10.1097/
JT0.0b013e3181ae27f5

Jacot W, Colinet B, Bertrand D, Lacombe S, Bozonnat MC, Daures JP, Pujol JL, Onco LRhn (2008)
Quality of life and comorbidity score as prognostic determinants in non-small-cell lung cancer
patients. Annals of oncology : official journal of the European Society for Medical Oncology / ESMO
19 (8):1458-1464. doi:10.1093/annonc/mdn064

Efficace F, Bottomley A, Smit EF, Lianes P, Legrand C, Debruyne C, Schramel F, Smit HJ, Gaafar R,
Biesma B, Manegold C, Coens C, Giaccone G, Van Meerbeeck J, Group ELC, Quality of Life U (2006) Is a
patient’s self-reported health-related quality of life a prognostic factor for survival in non-small-cell
lung cancer patients? A multivariate analysis of prognostic factors of EORTC study 08975. Annals of
oncology : official journal of the European Society for Medical Oncology / ESMO 17 (11):1698-1704.
doi:10.1093/annonc/mdl183



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Distress as predictor for survival | 41

Montazeri A, Milroy R, Hole D, McEwen J, Gillis CR (2001) Quality of life in lung cancer patients: as an
important prognostic factor. Lung cancer 31 (2-3):233-240

Braun DP, Gupta D, Staren ED (2011) Quality of life assessment as a predictor of survival in non-
small cell lung cancer. BMC cancer 11:353. doi:10.1186/1471-2407-11-353

Movsas B, Moughan J, Sarna L, Langer C, Werner-Wasik M, Nicolaou N, Komaki R, Machtay M, Was-
serman T, Bruner DW (2009) Quality of life supersedes the classic prognosticators for long-term
survival in locally advanced non-small-cell lung cancer: an analysis of RTOG 9801. Journal of
clinical oncology : official journal of the American Society of Clinical Oncology 27 (34):5816-5822.
doi:10.1200/JC0.2009.23.7420

Langendijk H, Aaronson NK, de Jong JM, ten Velde GP, Muller MJ, Wouters M (2000) The prognostic
impact of quality of life assessed with the EORTC QLQ-C30 in inoperable non-small cell lung carci-
noma treated with radiotherapy. Radiotherapy and oncology : journal of the European Society for
Therapeutic Radiology and Oncology 55 (1):19-25

Chen J,LiW, CuiL,QianY, ZhuY, GuH, Chen G, ShenY, Liu Y (2015) Chemotherapeutic Response and
Prognosis among Lung Cancer Patients with and without Depression. Journal of Cancer 6 (11):1121-
1129. doi:10.7150/jca.11239

Arrieta O, Angulo LP, Nunez-Valencia C, Dorantes-Gallareta Y, Macedo EO, Martinez-Lopez D, Al-
varado S, Corona-Cruz JF, Onate-Ocana LF (2013) Association of depression and anxiety on quality
of life, treatment adherence, and prognosis in patients with advanced non-small cell lung cancer.
Annals of surgical oncology 20 (6):1941-1948. d0i:10.1245/s10434-012-2793-5

Rami-Porta R, Crowley JJ, Goldstraw P (2009) The revised TNM staging system for lung cancer.
Annals of thoracic and cardiovascular surgery : official journal of the Association of Thoracic and
Cardiovascular Surgeons of Asia 15 (1):4-9

Donovan KA, Grassi L, McGinty HL, Jacobsen PB (2014) Validation of the distress thermometer
worldwide: state of the science. Psycho-oncology 23 (3):241-250. doi:10.1002/pon.3430

Schofield P, Ugalde A, Gough K, Reece J, Krishnasamy M, Carey M, Ball D, Aranda S (2013) A tailored,
supportive care intervention using systematic assessment designed for people with inoperable lung
cancer: a randomised controlled trial. Psycho-oncology 22 (11):2445-2453. d0i:10.1002/pon.3306
VanHoose L, Black LL, Doty K, Sabata D, Twumasi-Ankrah P, Taylor S, Johnson R (2015) An analysis
of the distress thermometer problem list and distress in patients with cancer. Supportive care in
cancer : official journal of the Multinational Association of Supportive Care in Cancer 23 (5):1225-
1232. d0i:10.1007/s00520-014-2471-1

Aarts MJ, Aerts JG, van den Borne BE, Biesma B, Lemmens VE, Kloover JS (2015) Comorbidity in
Patients With Small-Cell Lung Cancer: Trends and Prognostic Impact. Clinical lung cancer 16
(4):282-291. doi:10.1016/j.cllc.2014.12.003






CHAPTER 2

Satisfactory results of a psychometric analysis
and calculation of minimal clinically important
differences of the World Health Organization
Quality of Life-BREF questionnaire in an
observational cohort study with lung cancer
and mesothelioma patients

M. de Mol,

S. Visser,
J.G.JV. Aerts,
P. Lodder,

J. de Vries,
B.L. den Oudsten

BMC Cancer 2018;18(1):1173




44 | CHAPTER2
ABSTRACT

Background: To determine the psychometric properties and minimal clinically important
differences (MCIDs) of the World Health Organization Quality of Life-BREF (WHOQOL-BREF)
in advanced-stage lung cancer patients.

Methods: Patients (n=153) completed the WHOQOL-BREF and the European Organiza-
tion for Research and Treatment of Cancer Quality of Life Questionnaire-Core 30 (EORTC
QLQ-C30). Confirmatory factor analysis (CFA) was performed and reliability and construct
validity determined. MCIDs were estimated with two distribution-based methods (0.5
standard deviation (SD) and 1 standard error of measurement (1 SEM)).

Results: CFA confirmed WHOQOL-BREF domain structure. All domains demonstrated
good internal consistency (a > 0.70), except social relationships (a = 0.57). Nineteen of the
24 WHOQOL-BREF items had correlations of = 0.40 with their intended domain. Four items
had higher correlations with a domain other than their intended domain. Moderate to
strong correlations were observed for corresponding domains of the two questionnaires,
except for the social domains (r=0.07). For 0.5 SD, MCIDs ranged from 0.88 to 1.55, and for
1 SEM MCIDs ranged from 1.76 to 2.72.

Conclusions: The WHOQOL-BREF has satisfactory psychometric properties in patients
with advanced-stage lung cancer, whereas the observed MCIDs provide a method for
interpretation of scores.
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BACKGROUND

In general, chemotherapy in patients with advanced-stage lung cancer is associated with
small survival benefits [1,2]. In addition, Quality of Life (QoL) may be reduced in patients
with lung cancer [3].This emphasizes the importance of maintaining patients’ QoL at an
acceptable level by early identification of treatment-induced changes. QoL is evaluated by
questionnaires of which the European Organisation for Research and Treatment of Cancer
Quality of Life-Core 30 questionnaire (EORTC QLQ-C30) is one of the most frequently ap-
plied in cancer [4]. However, this instrument is considered to be a Health-Related Quality of
Life (HRQoL) questionnaire (i.e., it focusses on those aspects of QoL related to the disease
and its treatment) and measures to a lesser extent patients’ opinions of the other aspects
of QoL [4]. Therefore, the WHO formulated a comprehensive definition of QoL based on
extensive research. In 2004, they released the World Health Organization Quality of Life
instrument-BREF (WHOQOL-BREF) to enable rapid QoL assessment in epidemiological
surveys and clinical studies [5].

Recently, a study performed in Taiwanese patients diagnosed with stage | to IV lung
cancer reported satisfactory psychometric properties of the WHOQOL-BREF. However, the
28-item Taiwanese version of the WHOQOL-BREF (the original WHOQOL-BREF holds 26
items [5]) was used and specific results concerning patients with advanced-stage lung can-
cer were not reported. Therefore, further psychometric validation of the WHOQOL-BREF in
this group may be mandatory for several reasons. First, patients with advanced-stage lung
cancer form a well-defined group due to their poor prognosis compared to patients with
stage | or Il lung cancer and the population in the WHOQOL-BREF field trial [5]. Second,
apart from the symptoms of lung cancer, treatment is in most patients with advanced-
stage lung cancer associated with substantial adverse events which can directly influence
(HR)QoL. Third, although some studies have reported results of the WHOQOL-BREF in
lung cancer [6,7], the application of this questionnaire in patients starting treatment
with chemotherapy was not reported. Fourth, as correct interpretation of the minimal
clinically important difference (MCID) depends on the psychometric characteristics of the
instrument and the patient population from which it is derived, the determination of a
reliable MCID in lung cancer ideally requires evaluation of the reliability and validity of the
WHOQOL-BREF in these patients.

Given these considerations, additional research is needed to enable implementation of
the WHOQOL-BREF in future trials investigating therapeutic regimens in lung cancer and to
facilitate the interpretation of individual scores. To contribute to these goals the objective
of our study focused on two main aspects of the WHOQOL-BREF: 1) to test the reliability
and validity of the WHOQOL-BREF in patients with advanced-stage lung cancer, and 2) to
assess the MCIDs of the WHOQOL-BREF domain scores. We expected that the 4-domain
structure of the WHOQOL-BREF would be confirmed and that the internal consistencies
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of all domains were at least acceptable, except for social relationships [5]. Moreover, we
hypothesized that all items of the WHOQOL-BREF would have an acceptable positive cor-
relation (i.e., correlation coefficient = 0.40) with their intended domains and that all items
would have higher positive correlations with their intended domain than with the other
three domains [8]. Considering construct validity, we expected significant differences in
mean domain scores between known groups according to ECOG performance score and
EORTC QLQ-C30 global Health Status/QoL score [9]. In addition, construct validity was
assessed by correlating the domains of the WHOQOL-BREF with the scales of the EORTC
QLQ-C30 [9]. We hypothesized that all domains would have at least moderate correlations
(i.e., correlation coefficient = 0.50) with their corresponding scales of the EORTC QLQ-
C30 [10]. In this study, we expected no floor or ceiling effects for domain scores of the
WHOQOL-BREF.

METHODS

Study population

PERSONAL is a prospective observational multi-center cohort study of patients with
non-squamous non-small cell lung carcinoma (NSCLC) and unresectable mesothelioma
receiving pemetrexed. Patients were recruited from October 2012 to November 2014 from
three teaching hospitals (Erasmus University Medical Center, Amphia Hospital, and Sint
Franciscus Gasthuis hospital) and a regional hospital (Bravis hospital) in the Netherlands.
For this study, which is part of an ongoing analysis of PERSONAL, data of 191 enrolled
patients was available. Patients were enrolled if they met the following criteria: were aged
eighteen years or older, had a cytological or histological confirmed diagnosis of non-
squamous NSCLC or unresectable malignant pleural mesothelioma and started treatment
with pemetrexed monotherapy or in combination with a platinum compound. Patients
were excluded when they were not able to read Dutch or could not complete the question-
naires because of a physical or mental condition. A sample size of at least 50 patients was
needed in order to perform a validation study [9]. Informed consent was obtained from
allindividual participants included in the study. This multi-center study was approved by
the Institutional Review Board of the Erasmus University Medical Center in Rotterdam, the
Netherlands.

Study measures

The WHOQOL-BREF [5,11] is a well-established generic QoL instrument intended for use
in a wide range of chronic diseases and cancer [5]. It comprises 24 items divided over four
domains plus two items of the general facet describing overall QoL and general health. The
domains represent physical health (seven items), psychological health (six items), social
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relationships (three items), and environment (eight items) and are scored on a 4-20 scale
with higher scores indicating a better QoL [11]. The general facet is scored on a 2-10 scale.
Previous studies have demonstrated good psychometric properties of the WHOQOL-BREF
in patients with lung cancer [12] and in patients with chronic diseases or different forms
of cancer [5].

The EORTC QLQ-C30 is a cancer-specific HRQoL instrument with demonstrated psy-
chometric properties [13]. It consists of 30 items and incorporates a global Health Status/
QoL scale, five functional scales and several single items assessing additional symptoms
or problems. The functional scales represent physical functioning (five items), cognitive
functioning (two items), emotional functioning (four items), role functioning (two items),
and social functioning (two items). EORTC QLQ-C30 scales are scored on a 0-100 scale,
with higher scores on the functional scales being indicative of better HRQoL, whereas
higher scores on the symptom scales are reflective of worse symptoms [4].

All questionnaires were completed after diagnosis and before the first cycle of chemo-
therapy. In addition to completing the questionnaires, we collected sociodemographic
information (i.e., age, gender, educational level, ethnicity, employment, partner status)
and clinical information (i.e., cancer stage, type of tumour, line of therapy and the Eastern
Cooperative Oncology Group (ECOG) performance status). At day 1 of the first cycle of che-
motherapy we assessed, according to Common Terminology Criteria for Adverse Events
(CTCAE) version 3.0, the severity and number of different cancer related and, if applicable,
treatment related adverse events that patients experienced.

Statistical analysis

The response distributions of item and domain scores of the WHOQOL-BREF were assessed
by using two methods. As proposed in the validation paper of the WHOQOL-BREF, skew-
ness was observed if less than 10% of responses fell in each of two adjacent scale points
of an item at the extreme ends of the scale [5]. Floor and ceiling effects of domain scores
of the WHOQOL-BREF were considered to be present if more than 15% of the respondents
achieved the lowest (i.e., floor effect) or highest (i.e., ceiling effect) possible score [9].

The multi-trait/multi-method methodology, as proposed by Campbell and Fiske [14]
and later adapted by Ware et al., was used to study item-domain relations [15]. Analyses
were performed with MAP-R software which examines the correlations between items and
domains and corrects the correlation of each item with its intended domain for overlap
[15]. Forthe multi-trait/multi-item analyses, missing values are replaced by the mean score
of the other items of the corresponding domain if at least half of the items are completed.
According to Trask et al., item-convergent validity was defined as a correlation coefficient
> 0.40 between questionnaire items and their intended domains [8]. Item-divergent valid-
ity was supported when items had higher correlations with their intended domain than
with other domains of the questionnaire [8].
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Construct validity was evaluated by correlating the WHOQOL-BREF domains with the
corresponding scales of the EORTC QLQ-C30 using Pearson’s correlation coefficient. Ac-
cording to Hinkle, correlations of 0.00 to 0.30 were regarded as negligible, 0.30 to 0.50 as
low, 0.50 to 0.70 as moderate, 070 to 0.90 as high, and correlations of 0.90 to 1.00 as very
high [10]. In addition, known-groups validity comparisons were made for the WHOQOL-
BREF domains in relation to the total number of different adverse events, the number of
different grade 3 or 4 adverse events, the ECOG performance status and the global Health
Status/QoL score of the EORTC QLQ-C30 to assess construct validity. One-way ANOVA was
used to determine whether there were any significant differences between the means of
the groups.

Internal consistency reflects the capability of items within a domain to measure the same
concept. To evaluate internal consistency, first the four-factor design of the WHOQOL-BREF
was analysed with confirmatory factor analysis (CFA) using structural equation modelling.
Missing values were replaced by expectation-maximization imputation for the CFA. The
original model is demonstrated in Figure 1. Goodness of fit was assessed by the Compara-
tive Fit Index (CFl) and the Root Mean Square Error Approximation (RMSEA). A satisfactory
to good fit is defined when CFl > 0.90 and RMSEA < 0.06 [16,17]. For the resulting domains,
Cronbach’s coefficient alpha was calculated to express internal consistency. A coefficient
of 0.70 or higher was considered to be acceptable [9].

For each WHOQOL-BREF domain, the MCID was calculated using two distribution-based
methods (i.e., the 0.5 SD [18] and 1 standard error of measure (SEM) [19-21]). MCID is the
smallest change in an outcome that a patient would identify as important. The 0.5 SD
benchmark of an outcome measure means that patients improving more than 0.5 of the
outcome score’s SD have reached a minimal clinically important difference [22]. As we
lacked a test-retest reliability coefficient, we used the conservative lower bound of the
95% confidence intervals of the Cronbach’s alphas of the four domains to calculate the
SEM. Thus, the SEM was calculated with an altered version of the SEM formula [23]: SD x
V(2x (1 - lower bound 95% Confidence Interval Cronbach’s alpha)).

A p-value of p < 0.05 was considered to be statistically significant. Analyses were per-
formed using SPSS version 21.0, except for the CFA (AMOS version 22.0) and the calcula-
tion of the 95% confidence intervals of the four domains of the WHOQOL-BREF (R, version
3.2.5).

RESULTS

Patient characteristics

Of the 191 enrolled patients, 153 patients (80.1%) completed the questionnaires to a suf-
ficient degree. Table 1 summarizes the patient characteristics of these patients.
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Abbreviations: WHOQOL-BREF, World Health Organization Quality of Life-BREF questionnaire.
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Table 1. Characteristics of study population

Characteristic

Overall sample (N=153)

Age, years
Mean (SD)
Min, max
Sex
Male
Ethnicity
White/Caucasian
Asian
Negroid
Other
Education®
Low
High
Unknown
Employment
Yes
No
Unknown
Partner status
Married/cohabiting
Unmarried partners/not cohabiting
Divorced/separated
Widowed/partner died
Single
Unknown
Cancer stage”
Locally advanced (I1IB)
Metastatic (V)
Other
Unknown
Type of tumor®
Adenocarcinoma
Large cell carcinoma
Mesothelioma
Large cell neuroendocrine carcinoma
Line of therapy
First line
Second line

Third line

63.4(9.2)
37,83

83(54.2)

143 (93.5)
3(2.0)
2(1.3)
5(3.3)

113 (73.9)
33(21.6)
7(4.6)

40 (26.1)
112 (73.2)
1(0.7)

116 (75.8)
6(3.9)
14(9.2)
10 (6.5)
6(3.9)
1(0.7)

19 (12.4)
119 (77.8)
14(9.2)
1(0.7)

141 (92.2)
4(2.6)
7(4.6)
1(0.7)

134 (87.6)
10 (6.5)
1(0.7)



Psychometric analysis of the WHOQOL-BREF | 51

Table 1. Characteristics of study population (continued)

Characteristic Overall sample (N=153)

Adjuvant 8(5.2)

ECOG performance status®

Grade0 39(25.5)
Grade 1 99 (64.7)
Grade 2 11(7.2)
Grade3 2(1.3)
Unknown 2(1.3)

Values are given in numbers (percentages) unless stated otherwise.

’Low education: persons whose highest level of education is primary education, lower general education
or lower vocational education. High education: persons whose highest level of education is higher general
education, higher vocational education or university.

®Measured at baseline.

Abbreviations: N, number of patients; SD, standard deviation; ECOG, Eastern Cooperative Oncology Group.

Mean scores, floor and ceiling effects, and skewness

The WHOQOL-BREF domain scores are shown in Table 2. The mean general facet score was
5.9 (1.8). Mean scores of the four domains ranged from 12.9 (SD 3.1; physical health) to 16.2
(SD 2.6; social relationships). Floor and ceiling effects of the domain scores were below
the limit of 15%. Fourteen of the 26 items demonstrated skewed response distributions
with responses <10% in each of two adjacent scale points at the extreme lower end of the
scale indicating that most of the information was distributed over the other scale points
(Table 2). These items were positive feelings, spirituality, cognitions, self-esteem, and
body image for the psychological health domain and personal relations and social sup-
port for the social relationships domain. In addition, all items of the environment domain,
except leisure, demonstrated few responses at the extreme lower end of the scale. One
item, negative feelings exhibited responses <10% in each of two adjacent scale points at
the extreme upper end of its scale.

Confirmatory Factor Analysis

CFA with the use of structural equation modelling was conducted to analyse the four-
factor structure of the WHOQOL-BREF. Inspection of the modification indices revealed two
possible modifications to improve the model fit of the original model. After adding error
covariances between the measurement error of the items 1 (pain) and 2 (medication) and
between 8 (positive feelings) and 9 (spirituality) model fit improved. The CFI increased
from 0.854 to 0.896 whereas the RMSEA decreased from 0.069 to 0.058 approaching both
of the criteria for a satisfactory to good fit (CFI>0.90 and RMSEA < 0.06).
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Table 2. Frequency responses for items of the WHOQOL-BREF

Items/ Description N Mean Floor Ceiling Scale points®
domains (SD) effect effect
(%) (%)
1 2 3 4 5

General facet

overall QoL 150 5.9(1.8) 4(2.7) 3(2.0 3.3 144 242 444 124

general health 21.6 359 261 13.1 26
Physical health
3 pain 153 12.9(3.1) 1(0.7) 1(0.7) 28.1 288 190 203 3.3
4 medication 11.8 26.8 255 248 105
10 energy 3.9 19.6 359 255 144
15 sleep 85 235 26.1 26.1 150
16 activities 7.8 346 248 268 59
17 work 124 392 216 203 6.5
25 mobility 4.6 11.8 131 353 353
Psychological health
5 positive feelings 153  14.4(2.5) 0(0.0) 2(1.3) 3.9 7.8 392 412 138
6 spirituality 2.6 5.2 327 438 150
7 cognitions 4.6 9.8 444 222 190
11 body image 0.7 4.6 281 26.1 399
18 self esteem 0.7 9.8 307 438 137
26 negative feelings 144 327 431 9.8 0.0
Social relationships
19 personal relations 153  16.2(2.6) 0(0.0) 20(13.1) 0.7 0.7 6.5 405 503
20 sex 5.9 13.7 36.6 248 16.3
21 social support 0.7 1.3 9.2 34.0 549
Environment
8 safety & security 153 15.9(2.3) 0(0.0) 1(0.7) 0.7 3.9 268 320 36.6
9 physical environment 0.7 2.0 268 353 34.0
12 finance 20 6.5 373 216 320
13 information 0.0 0.7 36.6 373 2438
14 leisure 3.9 13.1 242 353 235
22 home environment 26 5.2 124 399 399
23 health/social care 1.3 2.0 157 49.0 32.0
24 transport 1.3 2.0 9.2 438 438

*Values are given in percentages.

Values in bold represent skewed distributions of the frequency of responses of patients.

Abbreviations: WHOQOL-BREF, World Health Organization Quality of Life-BREF questionnaire; N, number of
patients; SD, standard deviation; QoL, Quality of Life.
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Multi-trait/multi-item analyses and internal consistency

Multi-trait/multi-item analyses demonstrated that all items, except those representing
sleep, body image, sex, physical environment, and finance had a correlation of = 0.40
with their intended domain (Table 3). Four items showed higher correlations with other
domains than their own. The item sleep of the physical health domain had a higher posi-
tive correlation with the psychological health domain, whereas the items body image and
self-esteem of the psychological health domain had higher positive correlations with the
environment domain and the physical health domain respectively. In addition, the item
personal relationships of the social relationships domain showed a higher positive corre-
lation with the environment domain than its intended domain. For all domains, except the
social relationships domain, Cronbach’s alpha was higher than 0.70 (i.e., physical health:
0.81, 95% Cl 0.76-0.85; psychological health: 0.77, 95% CI 0.71-0.83; environment: 0.77,
95% Cl 0.70-0.82; social relationships: 0.57, 95% CI 0.43-0.68).

Construct validity

Table 4 presents the correlations between the domains of the WHOQOL-BREF and the
EORTC QLQ-C30 domains/symptom scales. In general, low correlations were observed
between WHOQOL-BREF domains and EORTC QLQ-C30 domains/symptom scales. Only for
physical health, moderate to high correlations were observed with the EORTC QLQ-C30 do-
mains except for the correlation with cognitive functioning. The lowest correlations were
found between social relationships and the EORTC QLQ-C30 domains/symptom scales.
The observed negative correlations between the WHOQOL-BREF and EORTC QLQ-C30
symptom scales indicate that a higher score of the WHOQOL-BREF domains corresponded
with less worse symptoms.

Table 5 shows the known-groups validity comparisons for the WHOQOL-BREF domains
and general facet in relation to the number of different adverse events, the number of
different grade 3 or 4 adverse events, the ECOG performance status and the global Health
Status/QoL score. Significant differences were detected regarding the general facet score,
physical health, and psychological health among ECOG grades 0, 1,and 2 or higher. Similar
results were observed for the general facet and the WHOQOL-BREF domain scores accord-
ing to global Health Status/QoL as measured by the EORTC QLQ-C30 except for social
relationships. For all of the observed significant differences except one (i.e., psychological
health based on ECOG performance score), effect sizes were medium to large.

Minimal clinically important differences

Table 6 demonstrates the distribution-based estimates of the MCIDs for the different
domains of the WHOQOL-BREF.
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Table 3. Multi-trait/Multi-item item-domain correlation for the WHOQOL-BREF (N=153)

Items/domains Description Physical Psychological Social Environment
health health relationships
Physical health
3R pain .53* 41 .20 .35
4R medication 40 .24 .01 21
10 energy 57* .53 13 42
15 sleep 27 .32 .06 27
16 activities 72* .56 A7 .46
17 work .70* .54 A7 .43
25 mobility .61* AT .24 45
Psychological health
5 positive feelings .52 67 .33 AT
6 spirituality .34 .53* .24 .36
7 cognitions A4 A8* .20 48
11 body image 32 .34* .30 45
18 self esteem .60 .58* .38 49
26R negative feelings 43 .52* .21 43
Social relationships
19 personal relations .16 .30 A43* AT
20 sex .15 31 .32% 31
21 social support .16 .28 A3* 42

Environment

8 safety & security 46 .57 .36 .60*
9 physical environment .12 .35 31 .38*
12 finance .23 .29 .26 .30*
13 information .24 .33 .36 .53*
14 leisure 41 .34 .19 46
22 home environment 46 .55 41 .56*
23 health/social care .36 41 32 A41*
24 transport .39 44 43 57"

*Pearson item-scale correlations corrected for overlap.

Correlations in bold represent correlations between items and domains that differ more than two standard
errors from their correlations with their own domains.

Abbreviations: SD, standard deviation; N, number of patients; QoL, Quality of Life; WHOQOL-BREF, World
Health Organization Quality of Life-BREF questionnaire.

DISCUSSION

Patients with advanced-stage lung cancer are prone to a decrease in QoL due to poor prog-
nosis and cancer and treatment-related adverse events. Unfortunately, trials investigating
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Table 4. Correlations of the WHOQOL-BREF with the EORTC QLQ-C30 domains (N=153)

EORTC QLQ-C30 domains/ WHOQOL-BREF domains/items
ltems General Physical Psychological Social Environment
facet health health relationships
Physical functioning 0.43* 0.73* 0.37* 0.04 0.26*
Role functioning 0.46* 0.73* 0.46* 0.08 0.26*
Emotional functioning 0.49* 0.51* 0.61* 0.19** 0.43*
Cogpnitive functioning 0.33* 0.49* 0.47* 0.08 0.40*
Social functioning 0.42* 0.59* 0.47* 0.07 0.32*
Global Health Status/QoL 0.67* 0.73* 0.58* 0.12 0.39*
Fatigue -0.39* -0.69* -0.44* -0.06 -0.33*
Nausea and vomiting -0.32* -0.29* -0.24* -0.16 -0.05
Pain -0.32* -0.62* -0.28* -0.06 -0.26*
Dyspnea -0.28* -0.30* -0.15 0.05 -0.10
Insomnia -0.29* -0.49* -0.35* -0.04 -0.32*
Appetite loss -0.36* -0.38* -0.22* 0.02 -0.05
Constipation -0.17** -0.23* -0.18** -0.06 -0.24*
Diarrhea 0.00 -0.08 -0.04 -0.10 -0.06
Financial problems -0.03 -0.34* -0.22* -0.11 -0.36*
Pearson correlation coefficients.
*P<0.01.
**P <0.05.

Abbreviations: WHOQOL-BREF, World Health Organization Quality of Life-BREF questionnaire; EORTC QLQ-
C30, European Organization for Research and Treatment of Cancer Quality of Life Questionnaire-Core 30; N,
number of patients; QoL, Quality of Life.

new therapies and treatment modalities in lung cancer often assess the impact on QoL
with the use of HRQoL instruments [2,24-26]. This is unfortunate as the WHOQOL-BREF
may facilitate a more comprehensive evaluation of QoL. Given the importance of a com-
prehensive evaluation of QoL, the present study assessed the psychometrics and MCIDs of
the WHOQOL-BREF in patients with advanced-stage lung cancer to facilitate adequate QoL
monitoring in clinical practice and lung cancer trials. In general, our study demonstrated
that the WHOQOL-BREF is a reliable and valid instrument in patients with advanced-stage
lung cancer.

We found that the general health item of the general facet was more positively skewed
in our study compared with the WHOQOL-BREF field trial reflecting higher frequencies of
patients with worse general health [5]. This is as expected given the frequent occurrence of
adverse events and poor prognosis of advanced-stage lung cancer. However, the patients
in this study indicated better QoL for several items of the psychological health, social rela-
tionships and environment domains than the patients included in the field trial. Moreover,
an additional seven items of these three domains were negatively skewed in our patients
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Table 6. Estimates of minimal clinically important differences on WHOQOL-BREF domains

Domains 0.5SD 1SEM
General facet 0.876

Physical health 1.545 2.155
Psychological health 1.259 1.914
Social relationships 1.274 2.716
Environment 1.142 1.761

Abbreviations: WHOQOL-BREF, World Health Organization Quality of Life-BREF questionnaire; SD, standard
deviation; SEM, standard error of measure.

indicating also better QoL. One item (i.e., negative feelings) was positively skewed demon-
strating that most patients rarely experienced negative feelings while the WHOQOL-BREF
field trial observed higherfrequenciesin the scale points that corresponded with increased
negative feelings. As this higher level of QoL was not related to physical QoL, which is in
general determined by universal factors (i.e., the cancer and its treatment), but rather to
the other domains of the WHOQOL-BREF, this may be explained by several reasons. Given
the negative skewness of seven of the eight items of the environment domain, it is likely
that the high standard of care and the high level of prosperity in the Netherlands may be,
at leastin part, responsible for this observation. In addition, patients with lung cancer may
experience less psychological distress compared to patients with other types of cancer. A
meta-analysis by Krebber et al. found that the prevalence of depression as diagnosed by
a structural interview was the lowest (3%) in lung cancer patients compared with other
forms of cancer. The prevalence of depression as diagnosed by self-report instruments
(20%) was also lower or comparable with other forms of cancer [27].

Prior to testing the reliability and validity of the WHOQOL-BREF, we performed a first
order CFA to analyse if the proposed four-factor model matched with the patients in the
present study. Before (i.e., RMSEA) and after (i.e., CFl and RMSEA) adding error covariances
between the measurement errors of items pain and medication and between items posi-
tive feelings and spirituality, the observed fit indices indicated a slightly better model fit
than the field trial of the WHOQOL-BREF [5]. However, as we were not able to calculate
95% confidence intervals for the observed fit indices and Skevington et al. did not report
them [5], we could not determine if the CFl and RMSEA observed in the present study were
significantly different. Moreover, if they are different, it is likely that the differences in fit
indices are explained by the differences between patient populations of both studies. In
the present study a homogeneous sample of patients with advanced-stage lung cancer
was used whereas the patient population of the WHOQOL-BREF field trial consisted of
patients with different diseases [5]. Also the statistical differences between the present
study and that of Skevington et al. impair the direct comparison of model fit.
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Similarly as observed by Skevington et al., the internal consistency of the social rela-
tionships domain was below the commonly accepted value of 0.7 [5] whereas the other
domains all had a Cronbach’s alpha > 0.70. As Cronbach’s alpha is in part dependent of
the number of items of a domain, a reason for this low alpha possibly lies in the fact that
the social relationships domain consists of just three items. In a recent Taiwanese vali-
dation study of the WHOQOL-BREF which did not report specific results of patients with
advanced-stage lung cancer (i.e., overall results of Rasch analyses of patients with stage |
to IV disease were reported), the inclusion of one extra item (i.e., being respected) in the
social relationship domain resulted in a Cronbach’s alpha of 0.67 [12], which is higher than
observed in this study, although comparable with the alpha found in the field trial (0.68)
[5]. Explanations for the lower observed internal consistency of the social relationships
domain in our study in contrast with the other two reports could be the homogeneity of
the patient sample or the decreased ability of the combined items to reflect the underly-
ing construct in patients with advanced-stage lung cancer compared to those with limited
disease stage or other forms of cancer or chronic diseases. Furthermore, one of the three
items (i.e., personal relations) had a higher correlation with the environment domain then
with its own hypothesized domain in this study which indicates that this item may not
be completely representative for the construct of social relationships. In addition to the
relatively low Cronbach’s alpha, this result further hampers the interpretation of analyses
with this domain and raises the question if the three items should be assessed separately.

After performing multi-trait/multi-item analyses we observed similar cross domain
correlations as the field trial did. While the self-esteem item of the psychological health
domaininthefield trial was strongly related with the other three domains [5], we observed
a stronger correlation with the physical health domain than with its own domain. This is
not only in contrast with the results of the field trial [5], but also with patients with other
forms of cancers. One study in cervical cancer survivors reported that self-esteem was
related to the mental component summary score and not with the physical component
summary score of the Short Form 36 QoL questionnaire [28]. A reason for this result could
be the considerable impact advanced-stage lung cancer can have on physical abilities.
This may lead to dependence of others which could affect self-esteem. In the field trial of
the WHOQOL-BREF the centre specific analyses revealed that the items safety & security
and energy often had higher correlations with domains other than their own [5] whereas
we found that this was the case for the items sleep, body image, self-esteem, and personal
relations. These differences in cross-correlation could be explained by some reasons. For
instance, as the sample size of this study was relatively small, the observed differences
may reflect mere chance than a true observation. Also methodological differences and the
specific characteristics of patients with advanced disease (e.g., poor prognosis, prone to
cancer-related adverse events) are, at least in part, responsible for these findings.
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In general, low correlations were observed between WHOQOL-BREF domains and
EORTC QLQ-C30 domains/symptom scales. This is probably related to differences in
constructs and concepts between the questionnaires. Whereas the WHOQOL-BREF is a
generic questionnaire, the EORTC QLQ-C30 is a cancer specific questionnaire. Moreover,
items of the WHOQOL-BREF are positively phrased while those of the EORTC QLQ-C30 are
often negatively phrased. In this regard, the EORTC QLQ-C30 may not be regarded as a gold
standard to evaluate construct validity of the WHOQOL-BREF. In addition, this also points
to the additional value of the WHOQOL-BREF in QoL analyses in cancer patients.

Both the field trial of the WHOQOL-BREF and the recent Taiwanese study did not report
MCIDs to facilitate the clinical application of the WHOQOL-BREF [5,12]. In the present
study, we were able to report statistically derived MCIDs for the four WHOQOL-BREF
domains. Because we were not able to perform a test-retest reliability analysis, we used
the conservative lower bound of the 95% confidence intervals of each of the Cronbach’s
alphas of the WHOQOL-BREF domains for the calculation of the 1 SEM MCIDs. Considering
the vulnerability of patients with advanced-stage lung cancer for treatment and cancer-
related adverse events and the short period of three weeks between chemotherapy cycles,
we expected it to be difficult to define an appropriated interval between completions of
the WHOQOL-BREF fortwo reasons. 1) If the interval between completions of the WHOQOL-
BREF would be too short, patients could recall their earlier answers. 2) If the interval be-
tween completions of the WHOQOL-BREF would be too long, it is likely that the occurrence
of therapy and cancer-related adverse events would have biased WHOQOL-BREF scores.
However, by taking the lower bound of the confidence interval, we expected that patients
who experience a larger difference over time than the observed SEM estimates are likely
to have a true change. Considering that the 0.5 SD MICDs depend on the variance of test
scores, which are expected to be relatively small in a homogenous patient population as
in the present study, the larger 1 SEM MCIDs may provide a more conservative method for
the interpretation of individual scores. However, 1 SEM MCIDs depend on the reliability of
a questionnaire. A questionnaire with a limited reliability may result in a relatively large 1
SEM. This could result in an overestimation of the true MCID which decreases sensitivity.
Given these considerations, we calculated MCIDs according to both methods and recom-
mended to base the choice for either of the two approaches on the homogeneity of the
patient sample and the reliability of the questionnaire in the particular population.

Another limitation is that the present study used CFA in combination with the multi-trait/
multi-method methodology [14,15] which is in contrast with the increased application of
Rasch analysis in recent years to assess psychometric properties of QoL questionnaires
in cancer [29-32]. However, we chose the same methodology for the analyses to enable
precise comparisons of the psychometric properties observed in this study with those
reported by the original field trial of the WHOQOL-BREF.
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Lastly, the sample size of our study could be considered a limitation. Although we
included less than recommended 200 patients by Boomsma and Hoogland [33], we still
observed an acceptable model fit which demonstrated that our data suited the simple
design of the model [34].

CONCLUSIONS

This study demonstrated that the WHOQOL-BREF has satisfactory reliability and validity
in patients diagnosed with advanced-stage lung cancer. Moreover, we identified and pro-
posed MCIDs to facilitate application of the WHOQOL-BREF not only in studies investigat-
ing new therapies and treatment modalities, but also in daily clinical practice.
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ABSTRACT

Purpose: To test the reliability and validity of the Cancer Treatment Satisfaction Question-
naire (CTSQ), to assessits relation with Quality of Life (QoL), and to assess the interpretabil-
ity of the domain scores in patients with lung cancer receiving intravenous chemotherapy.

Methods: Patients with stage 1lIB and IV non-squamous non-small cell lung carcinoma
treated with pemetrexed were enrolled in our study. They completed the 16-item CTSQ
and two other (HR)QoL questionnaires. Information about sociodemographic character-
istics, cancer stage, the Eastern Cooperative Oncology Group performance status, and the
experience of adverse events was collected. Internal consistency, construct validity, and
clinical interpretability were calculated.

Results: Fifty-five patients completed the CTSQ. Correlations of the CTSQ items with its
domain were all above 0.40. A high correlation between item 8 and the expectations of
therapy and satisfaction with therapy domain was observed (0.50 and 0.48, respectively).
The CTSQ domains demonstrated good internal consistency and low to moderate correla-
tions of the CTSQ with the European Organization for Research and Treatment of Cancer
Quality of Life Questionnaire-C30 and World Health Organization Quality of Life-BREF. No
significant differences in mean domain scores were observed in relation to the number
and severity of different adverse events and chemotherapy-related adverse events.

Conclusions: The Dutch version of the CTSQ was found to be a reliable and valid instru-
ment to assess satisfaction and expectations of treatment in patients with lung cancer
receiving intravenous chemotherapy. Furthermore, the CTSQ proved to be of additional
informative value as not all of its domains correlated positively with the various domains
of the existing HRQoL instruments.
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INTRODUCTION

Anti-cancer therapies mostly offer modest improvements in survival, making the occur-
rence of adverse events an important outcome parameter in studies and clinical practice.
It is well established that adverse events impair Health-Related Quality of Life (HRQoL)
[1] and that (change of) HRQoL acts as a prognostic factor in (lung) cancer patients [2-7].

Questionnaires evaluating HRQoL offer valuable information about the impact of cancer
and therapy related adverse events. However, they do not address patients’ satisfaction,
expectations and preferences concerning the occurrence and management of adverse
events, the choice and type of therapy, and the efficacy of treatment. Such information
provides opportunities for physicians to improve therapy compliance, personalize the
course of treatment and to develop interventions designed to prevent or effectively treat
adverse events and thus improve HRQoL. Certainly in diseases with a poor prognosis (e.g.,
advanced-stage lung cancer) where the treatment is associated with only limited increases
in survival and elevated risks for adverse events, insight into patients’ expectations and
satisfaction is of upmost importance.

In 2005, the CTSQ was developed to assess patients’ opinions and feelings concerning
their cancer therapy and associated adverse events [8]. A psychometric validation study of
this questionnaire was performed, which resulted in an optimized and more brief version
ensuring its reliability for research purposes [9]. Since then, the CTSQ has only been vali-
dated in a Korean study in which just four patients were treated with chemotherapy [10].

Given these considerations the objective of our study was focused on three main
aspects of the CTSQ: (1) to test the reliability and validity of the Cancer Treatment Sat-
isfaction Questionnaire (CTSQ) in patients with lung cancer intravenous chemotherapy,
(2) to assess its relation with Health-Related Quality of Life (HRQoL), and (3) to assess the
interpretability of the domain scores.

MATERIALS AND METHODS

Study population

This study was approved by the Institutional Review Board of the Erasmus University
Medical Center in Rotterdam, The Netherlands. Patients were recruited from a univer-
sity hospital (Erasmus University Medical Center) and a large teaching hospital (Amphia
hospital) specialized in lung cancer care located in the western part of the Netherlands.
Patients were enrolled in our study if they met the following criteria: they provided writ-
ten informed consent, were aged eighteen years or older, and were treated with at least
four cycles of pemetrexed monotherapy or in combination with cisplatin or carboplatin as
either first or second line. Patients were excluded if they met the following criteria: they
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were not able to read Dutch or could not complete the questionnaire because of a physical
or mental condition (which prohibited participation in the study). A sample size of at least
50 patients was needed in order to perform a validation study [11].

Study measures

The CTSQ contains three domains covering 16 items: expectations of therapy (ET; 5 items),
feelings about side effects (FSE; 4 items) and satisfaction with therapy (SWT; 7 items). Each
item was scored on a scale from one to five with a value of one corresponding with the
worst response and a value of five representing the best response. Four items are reverse
coded. Domain score was calculated by the formula: (mean of completed item scores -1) x
25. This results in a domain score ranging from 0 to 100, with a higher score representing a
better outcome on each domain.

The original CTSQ was translated into Dutch by TransPerfect Translations Inc. according
to the forward/backward methodology following international guidelines [12]. Questions
were translated in a forward manner (English to Dutch) by two independent native-
speaking linguists of the target language experienced in the translation of quality of life
instruments. A third independent native speaker reviewed these translations and selected
the most appropriate translation of the items or provided an alternative version. Discrep-
ancies, linguistic limitations or cultural differences were addressed. Back translation was
performed by a fourth independent native-speaker with proficiency in English. An oncolo-
gist determined whether the Dutch translation was in line with the medical terminology
as used in the Netherlands. Finally, five respondents who received cancer treatment in the
past 18 months asked to provide feedback on the Dutch CTSQ during an interview. The
respondents’ overall impression of the instrument was that it was “easy to complete”. The
respondents’ answers corresponded with the intended meanings of the items. During the
translation process some questions were slightly changed (i.e., not literally translated) to
ensure conceptual equivalence and cultural relevance to facilitate correct use of Dutch
grammar. Permission of use was granted by Pfizer Inc. the current owner of the intellectual
rights of the CTSQ. A pre-assessment of the Dutch version was conducted in 14 patients
with lung cancer (not included in this study) to assess whether the questions were under-
standable and acceptable for use in the study.

The European Organization for Research and Treatment of Cancer-Quality of Life Ques-
tionnaire- Core 30 (EORTC-QLQ-C30) is a cancer-specific HRQoL instrument with dem-
onstrated psychometric properties [13]. It consists of 30 items and incorporates a global
Health Status/Quality of Life scale, five functional scales and a number of single items
assessing additional symptoms or difficulties. Each of the QLQ-C30 domains is scored on a
0-100 scale, with higher scores on the functional scales being indicative of better HRQoL,
whereas higher scores on the symptom scales are reflective of worse symptoms [14,15].
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The World Health Organization Quality of Life-BREF (WHOQOL-BREF) is a shorter version
of the original WHOQoL-100 questionnaire. It is a generic QoL instrument and comprises 26
items divided over 4 domains: physical health, psychological health, social relationships,
and environment and one facet: overall Quality of Life and general health. The WHOQOL-
BREF domains are scored on a 4-20 scale and the facet on a 2-10 scale with higher scores
indicating a better Quality of Life [16]. The WHOQOL-BREF is a well-established instrument
that was developed for use in a wide range of disease areas and health problems [17].

All questionnaires were completed after patients finished their 4-cycle therapy of che-
motherapy. In addition to completing the instruments, respondents were asked to provide
information about the frequency and severity of adverse events they have experienced
(cancer or therapy-related). We also collected sociodemographic information (age,
gender, educational level, ethnicity, smoking status and clinical history) and information
about cancer stage, hospitalization (due to cancer or adverse effect of therapy), and the
Eastern Cooperative Oncology Group (ECOG) performance status.

Statistical analysis

Floor and ceiling effects were calculated in our study and were considered to be present
if more than 15% of the respondents achieved the lowest (floor effect) or highest (ceiling
effect) possible domain score [11].

Construct validity was evaluated using Pearson’s rank correlation coefficient between
questionnaire items and domains. Correlations of 0.40 or higher indicate a good correla-
tion between items and domains [11].

Internal-consistency reliability measures to which extent items within a domain cor-
relate with each other to form a (multi-item) domain. Reliability coefficients for the CTSQ
domains were estimated using Cronbach’s coefficient alpha where a reliability coefficient
of 0.70 or higher was considered to be acceptable [11].

Known-groups validity comparisons were made for the CTSQ domains in relation to the
number of different adverse events and its severity. Also the impact of therapy-related
adverse events compared to cancer-related adverse events on CTSQ domain score was
evaluated. For this analysis, the one-way ANOVA was used to determine whether there are
any significant differences between the means of two or more independent groups.

The association between the CTSQ domains with domains of the EORTC QLQ-C30 and
WHOQOL-BREF was assessed using Spearman’s correlation coefficients.

We assessed interpretability, which is defined as the degree to which one can assign
qualitative meaning to quantitative scores. For each CTSQ domain, the MCID was calcu-
lated using the approach of 0.5 SD [18] and 1 standard error of measure (SEM) [19-21].
MCID is the smallest change in an outcome that a patient would identify as important.
The 0.5 SD benchmark of an outcome measure entails that patients improving more than
0.5 of the outcome score’s SD have achieved a minimally clinically important difference
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[22]. Forthe 1 SEM approach we have used the internal consistency reliability estimates. In
addition, results of the known-groups comparison were used to derive the MCID using the
number of adverse events with Common Terminology Criteria for Adverse Events (CTCAE)
grade 3 or4 asan anchor.

A p-value below 0.05 was considered to be statistically significant. All analyses were
performed using SPSS version 21.0 (IBM Corporation, Armonk, NY).

RESULTS

Patient characteristics

Table 1 describes the characteristics of our study population. A total of 55 patients com-
pleted the questionnaires. The age of these patients ranged from 45 to 79 years, with a
mean of 55.0 (SD 8.6). Forty-four patients indicated they had received a low level of educa-
tion (80.0%), and 32.7% stated to be employed. The majority of these patients were diag-
nosed with adenocarcinoma of the lung (94.5%) and 85.5% had stage IV NSCLC. Almost
all patients (98.2%) had a good ECOG performance score (grade 0 or 1). The majority of
patients received pemetrexed chemotherapy as a first line treatment (85.5%).

Table 1. Characteristics of study population

Characteristic Overall sample (N=55)
Age, years

Mean (SD) 55(8.6)

Min, max 45,79
Sex

Male 27 (49.1)
Ethnicity

White / Caucasian 52(94.5)

Asian 1(1.8)

Negroid 1(1.8)

Other 1(1.8)
Education®

Low 44 (80.0)

High 8(14.5)

Unknown 3(5.5)
Employment

Yes 18 (32.7)

Marital status

Married/ cohabiting 44 (80.0)
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Table 1. Characteristics of study population (continued)

Characteristic Overall sample (N=55)
Unmarried partners/ not cohabiting 3(5.5)
Divorced/ separated 2(3.6)
Widowed/ partner died 4(7.3)
Single 1(1.8)
Unknown 1(1.8)

Cancer stage”

Locally advanced (llIB) 4(7.3)
Metastatic (1V) 47 (85.5)
Other 4(7.3)

Type of tumor®
Adenocarcinoma 52 (94.5)
Large cell carcinoma 1(1.8)
Mesothelioma 1(1.8)
Large cell neuroendocrine carcinoma 1(1.8)

Line of therapy
First line 47 (85.5)
Second line 5(9.1)
Adjuvant 3(5.5)

ECOG performance status®
Grade O 17 (30.9)
Grade 1 38 (69.1)

Values are given in numbers (percentages) unless stated otherwise.

’Low education: persons whose highest level of education is primary education, lower general education
or lower vocational education. High education: persons whose highest level of education is higher general
education, higher vocational education or university.

’Measured at baseline

Abbreviations: N, number of patients; SD, standard deviation; ECOG, Eastern Cooperative Oncology Group
(ECOG)

Mean scores and floor and ceiling effects

The mean scores of the ET and FSE domain were 55.6 (SD 22.5) and 52.2 (SD 23.8), re-
spectively. The SWT domain had a mean score of 79.7 (SD 13.9), which was much higher
compared to the mean scores of the other domains. No patients demonstrated the lowest
possible domain score of 0.0. The floor effects for all domains were therefore zero. The
FSE domain did not reach the highest possible score of 100, resulting in a negligible ceiling
effect for this domain. For the ET and SWT domain we observed a ceiling effect of 5.5% and
9.1% respectively, which is below the common accepted limit of 15% (Table 2).
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Table 2. Summary statistics for CTSQ domains

CTSQ domain N Mean (SD) Median Observedrange Flooreffect Ceiling
(min, max) n(%) effect n(%)
Expectations of therapy (ET) 55 55.6(22.5) 55.0 15.0, 100.0 0(0.0) 3(5.5)
Feelings about side effects (FSE) 54 52.2(23.8) 56.3 12.5,93.8 0(0.0) 0(0.0)
Satisfaction with therapy (SWT) 55 79.7(13.9) 82.1 42.9,100.0 0(0.0) 5(9.1)

Abbreviations: SD, standard deviation; N, number of patients; CTSQ, cancer therapy satisfaction question-
naire

Construct validity

Construct validity was supported for all 16 items as we observed a correlation of 0.40 or
higher with their own hypothesized domain. However, we found that item 8, (chemo-
therapy would help you live longer) had a good correlation with its own hypothesized
domain (0.50), and with the competing SWT domain (0.48). All other comparisons showed
good results, as these items correlated better with their own hypothesized domain than
with competing domains (Table 3).

Internal consistency

The internal consistency of the CTSQ domains is shown in Table 4. All three domains met
the reliability coefficient of 0.70 or higher. Cronbach’s alpha of the ET and FSE domains
were both above 0.80 (0.83), except for the SWT domain (0.77). As presented in Table 3,
we observed that item 8 had a similar correlation with the SWT domain as with the ET do-
main. For this reason we decided to move item 8 from the ET domain to the SWT domain
and calculated Cronbach’s alpha for the revised CTSQ domains. We found a slight increase
of the alpha coefficients of both domains (ET: 0.86, SWT: 0.79).

Known-groups comparisons

Table 5 shows the known-groups validity comparisons for the CTSQ domains in relation
to the number of different adverse events, its severity and chemo-related adverse events.
None of these results were found to be significant. We observed an increasing number of
grade 3 and 4 adverse events that corresponded with a decreasing mean score of the FSE
domain. The same observation was found in the analysis where we looked at the percent-
age of adverse events that were related to chemotherapy. Also, frequency and severity of
adverse events were not related to satisfaction with therapy.

Minimally clinically important differences

The estimates of the MCIDs are given in Table 6. Estimates of the MCID for the ET and FSE
domain were almost the same (0.5 SD: 11.75; 1 SEM: 9.69 and 0.5 SD: 12.4; 1 SEM: 9.28,
respectively). The calculated estimates using the 0.5 SD approach were higher for both
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Table 3. Construct validity of the CTSQ (n=55)

Item Description
number

ET correlation  FSE correlation SWT correlation
coefficient (sig.) coefficient (sig.) coefficient (sig.)

Expectations of therapy (ET)

1 CT would help you to return to a normal life  0.73 (<0.001) -0.20 (0.16) -0.04 (0.77)

2 CT would get rid of the cancer 0.87 (<0.001) 0.07 (0.61) -0.006 (0.97)

3 CT would help prevent the cancer from 0.89 (<0.001) 0.13(0.33) 0.20 (0.15)
coming back

4 CT would stop the cancer from spreading 0.81 (<0.001) -0.04 (0.80) 0.34 (0.01)

8 CT would help you live longer 0.50 (<0.001) 0.15(0.39) 0.48 (<0.001)

Feelings about side effects (FSE)

5R* CT limited your daily activities 0.002 (0.99) 0.68 (<0.001) 0.23 (0.09)

6R* Upset about side effects 0.02 (0.91) 0.80 (<0.001) 0.14 (0.30)

11R* Overall, was taking CT as difficult as -0.05 (0.70) 0.91 (<0.001) 0.20 (0.14)
expected

13 Overall, were side effects as expected 0.12 (0.38) 0.87 (<0.001) 0.41 (0.002)

Satisfaction with therapy (SWT)

7 CT was worth taking even with side effects ~ 0.37 (0.006) 0.08 (0.56) 0.70 (<0.001)

9R* How often did you think about stopping CT ~ -0.08 (0.56) 0.30(0.03) 0.42 (0.002)

10 Overall, how worthwhile was your CT 0.29 (0.03) 0.02 (0.89) 0.63 (<0.001)

12 Overall, how well did the benefits of CT 0.27 (0.05) 0.25 (0.06) 0.79 (<0.001)
meet your expectations

14 How satisfied were you with the form of -0.11(0.45) 0.19(0.17) 0.57 (<0.001)
your CT

15 How satisfied were you with your most 0.09 (0.51) 0.40 (0.003) 0.64 (<0.001)
recent CT

16 If given choice again, would you decide to 0.02 (0.87) 0.28 (0.04) 0.74 (<0.001)

take this CT treatment

Correlations of CTSQ domains with CTSQ items of 0.40 or larger are in bold.

*These items were reverse-coded by subtracting the original value from 6, where a value of 1 represents the
worst response and a value of 5 represents the best response.

Abbreviations: sig., significance (2-tailed); CT, chemotherapy; CTSQ, cancer therapy satisfaction question-
naire

domains compared to the estimates using the 1 SEM approach. We observed a much
lower estimate for the SWT domain (0.5 SD: 6.55; 1 SEM: 6.14) and a smaller difference
between the estimates of the 0.5 SD and 1 SEM. The anchor-based MCID was estimated
by calculating the average change in CTSQ score. For the ET domain, the estimate that
was obtained using the number of grade 3 or 4 adverse events as an anchor was higher
than the observed estimates using the 0.5 SD and 1 SEM approach (14.3). For the other
two domains, we observed lower estimates when using the anchor- based method (SE:
8.5and SWT: 5).



96

CHAPTER 4

Table 4. Internal consistency of CTSQ domains

CTSQ domain Internal consistency Internal consistency (revised)
Cronbach’s alpha Cronbach’s alpha*
N=55 N=55

Expectations of Therapy (ET) 0.83 0.86

Feelings about Side Effects (FSE) 0.83 0.83

Satisfaction with Therapy (SWT) 0.77 0.79

*Item 8 was moved from the ET domain to the SWT domain
Abbreviations: N, number of patients who completed the CTSQ questionnaire; CTSQ, cancer therapy satis-
faction questionnaire

Table 5. Known-groups comparisons (n=55)

Description CTSQ Expectations of CTSQ Feelings about CTSQ Satisfaction with
therapy side effects therapy
N Mean(SD) P-value N Mean(SD) P-value N Mean(SD) P-value
(effect (effect (effect
size)* size)* size)*

Number of different adverse events®

0-10 27 56.2(24.7) 0.86 26 55.3(22.9) 0.36 27 79.1(13.2) 0.77

more than 10 28 55.1(20.6) 28 49.3(24.7) 28 80.2(14.7)
Number of adverse events with CTCAE grade 3 or 4°

0 25 57.1(22.7) 0.17 24 53.6(23.6) 0.41 25 77.5(14.4) 0.47

1 10 42.3(16.3) 10 51.9(23.0) 10 80.0(14.4)

2o0r3 12 63.3(27.2) 12 57.8(26.1) 12 85.1(11.0)

more than 3 8 56.3(16.4) 8 39.8(21.6) 8 T77.7(15.8)

% of adverse events that are related to chemotherapy

0-25 6 63.3(23.2) 035 6 56.3(22.7) 0.56 6 84.5(14.0) 0.65
26-50 11 61.6(23.8) 10 55.0(22.6) 11 76.0(9.5)
51-75 23 49.5(21.4) 23 54.9(25.7) 23 80.7(14.1)
76-100 15 57.7(22.6) 15 44.6(22.5) 15 78.8(16.5)

*Effect sizes were only shown where one-way ANOVA was significant (P<0.05)

’reported adverse events: 2 weeks prior to last chemo until 4 weeks after last chemo

Abbreviations: CTSQ, cancer therapy satisfaction questionnaire; SD, standard deviation; N, number of pa-
tients who completed the questionnaire; CTCAE, Common Terminology Criteria for Adverse Events

Correlation of CTSQ domains with quality of life

The correlation between the CTSQ domains and domains of the EORTC QLQ-C30 is
shown in Table 7. We found the FSE domain correlated more strongly with the EORTC
QLQ-C30 domains than the other two CTSQ domains. The highest correlations (r = 0.40)
were observed with global Health Status, role functioning, emotional functioning and
the symptom domains fatigue, nausea and vomiting, and appetite loss. No correlation of
0.40 or higher was observed between the ET domain and the HRQoL domains. The SWT
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Table 6. Estimates of minimally clinically important differences on CTSQ domains

CTSQ domain 0.5SD° 1SEM" Known-groups differences

Expectations of therapy 1125  9.28 A difference of 14.8 points between 0 and 1 AE, 21 points
difference between 1 and 2/3 AEs and a difference of 7 points
between 2/3 and >3 AEs. The average difference is 14.3 points

Feelings about side effects 11.9 9.81 Adifference of 1.7 points between 0 and 1 AE, 5.9 points
difference between 1 and 2/3 AEs and a difference of 18 points
between 2/3 and >3 AEs. The average difference is 8.5 points.

Satisfaction with therapy ~ 6.95 6.37 Adifference of 2.5 points between 0 and 1 AE, 5.1 points
difference between 1 and 2/3 AEs and a difference of 7.4 points
between 2/3 and>3 AEs. The average difference is 5 points.

0.5 SD of CTSQ domain scores

Pusing internal consistency reliability estimates

‘using the known-group criterion ‘number of adverse events with CTCAE grade 3 or 4’

Abbreviations: n, number of patients who completed the CTSQ questionnaire; CTSQ, cancer therapy satis-
faction questionnaire; CTCAE, Common Terminology Criteria for Adverse Events; SD, standard deviation;
SEM, standard error of measure

Table 7. Correlations of CTSQ with EORTC QLQ-C30 domains

CTSQ domains

Expectations of Feelings about side Satisfaction with
N=55 therapy effects therapy
EORTC QLQ-C30 domains
Global Health Status/ Quality of Life 0.01 0.40** 0.27*
Physical functioning 0.18 0.34* 0.20
Role functioning 0.13 0.48** 0.09
Emotional functioning -0.011 0.51** 0.17
Cognitive functioning 0.006 0.18 -0.03
Social functioning -0.080 0.32* 0.02
Fatigue -0.10 -0.52** -0.22
Nausea and vomiting -0.04 -0.53** -0.41**
Pain -0.006 -0.26 -0.17
Dyspnea 0.018 -0.23 0.07
Insomnia -0.16 0.10 -0.06
Appetite loss -0.07 -0.60** -0.30*
Constipation -0.20 -0.39** -0.11
Diarrhea -0.15 -0.11 0.04
Financial difficulties -0.09 -0.04 0.04

Spearman correlations. Correlations of CTSQ domains with EORTC QLQ-C30 domains of r = 0.40 or larger
arein bold.

*Correlation is significant at the 0.05 level (2-tailed).

**Correlation is significant at the 0.01 level (2-tailed).

Abbreviations: CTSQ, cancer therapy satisfaction questionnaire; EORTC QLQ-C30, European Organization
for Research and Treatment of Cancer Quality of Life Questionnaire-Core 30; N, number of patients who
completed the questionnaire
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domain only significantly correlated with nausea and vomiting (r = -0.41). The negative
correlations between the CTSQ and HRQoL domains indicate that higher scores of the
CTSQ domains are associated with worse symptoms.

Results of the association between the CTSQ and WHOQOL-BREF domains are presented
in Table 8. The domains of WHOQOL-BREF had the strongest correlations with the FSE
domain. However, only the psychological domain had a correlation above 0.40 (r=0.52).

Table 8. Correlations of CTSQ with WHOQOL-BREF domains
CTSQ domains

Expectations of Feelings aboutside  Satisfaction with

N=55 therapy effects therapy
WHOQOL-BREF domains

Overall Quality of Life and general health  0.20 0.28* 0.14

Physical health 0.10 0.36™* 0.10
Psychological health 0.21 0.52** 0.24

Social relationships 0.07 0.12 0.12
Environment 0.04 0.15 0.04

Spearman correlations. Correlations of CTSQ domains with WHOQOL-BREF domains of r = 0.40 or larger
arein bold.

*Correlation is significant at the 0.05 level (2-tailed).

**Correlation is significant at the 0.01 level (2-tailed).

Abbreviations: CTSQ, cancer therapy satisfaction questionnaire; WHOQOL-BREF, World Health Organiza-
tion Quality of Life-BREF; N, number of patients who completed the questionnaire

DISCUSSION

Although HRQoL questionnaires inform health care professionals about the well-being of
their patients, they do not address patients’ expectations and satisfaction with therapy.
Brown et al. demonstrated that expectations of therapy and adverse events are important
determinants for patient compliance [1]. In addition, satisfaction is likely to express con-
tentment with therapy and may also be influenced by the occurrence of adverse events.
The CTSQ could be used as a tool to monitor the management of therapy and adverse
events to improve HRQoL. Especially in cancer patients with a limited prognosis, this may
be of importance. Therefore, our objective was to evaluate the reliability and validity of
the CTSQ. Our study showed good results and hence supports the construct validity and
internal consistency reliability of the CTSQ.

The previous psychometric validation study demonstrated a positively skewed score
distribution of the ET domain with a substantial ceiling effect (20.5) [9]. Even higher ceiling
effects were observed in the study by Park et al. for the ET and FSE domains (21.6 and
36.3, respectively) [9]. No floor or ceiling effects were found in our study, which indicates
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that no extreme items are missing in the lower or upper end of the scale. This might be
explained by the fact that all patients in our study had advanced-stage lung cancer of
whom all have a limited survival compared to those with a curable disease. As lung cancer
patients in general demonstrate information seeking behavior to cope with their disease
[23] and the patients in our study were already informed about their limited survival prior
to the start of therapy, we assume that the patients enrolled in our study did not have such
high expectations. Moreover, disease stage may also influence the FSE and SWT domains.
Simultaneously with disease progression, patients may experience more and severe
cancer-related adverse events. These adverse events may be attributed by patients to
chemotherapy probably resulting in a lower FSE domain score and decreased satisfaction
with therapy.

All items correlated better with their own domains than with the other domains, which
is in line with the results of the psychometric validation study. However, the correlations
between the items and domains were found to be higher in our study compared with the
previous study, which might be explained by the homogeneity of the population in our
study. We observed that item 8 of the CTSQ (cancer therapy would help you live longer)
had strong correlations with the SWT domain and with its own ET domain. Moreover,
when we moved item 8 from the ET to the SWT domain, it resulted in a slight increase of
alpha coefficients for both the ET and SWT domains. Although our results are in line with
the results of the previous CTSQ studies [9,10], the sample size in our study was small.
Therefore, we suggest further research to be conducted in a larger population to confirm
this finding.

In 2004, a validation study of another patient satisfaction questionnaire (TSQM) was
performed and showed significant differences in patient satisfaction and convenience of
treatment between different treatment modalities (e.g., oral, topical, injectable, inhaler)
[24]. As patients in our study received only intravenously administered chemotherapy, we
expect this may have affected the generalizability of our results. In addition, all patients in
our study were diagnosed with advanced-stage lung cancer whereas patients with various
diseases were included in the TSQM validation study [24]. This may also hamper broad
application of the CTSQ. However, when we compare our study with the study of Trask
et al., which was conducted in a more heterogeneous population, we observed similar
results with respect to construct validity and internal consistency reliability. Therefore, we
assume that the single route of administration and the disease stage of the included pa-
tients in our study did not have a major impact on our results in terms of generalizability.

As for the estimates of the MCIDs, we observed similar results for the FSE and SWT
domains when we compare our results (FSE 11.9, 9.81; SWT 6.95, 6.37) with the results
of the previous psychometric validation study (FSE 11.0, 10.55; SWT 6.88, 5.84). However,
we found a clear difference of the MCIDs of the ET domain between both studies as in our
study a larger change of domain score is needed for it to be considered clinically relevant
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(MCIDs in our study: 11.25, 9.28; Trask et al.: 9.59, 6.92). A possible explanation for this
is the ceiling effect of 20.5%, which was observed in the study by Trask, which was not
observed in our study [9]. Consequently, they were not able to detect such a difference,
because this change would then exceed the range of the scale.

We observed an increasing number of severe and chemotherapy-related adverse events
that corresponded with a decreasing mean FSE domain score. According to Grutters et al.
this may be due to the impact of adverse events on HRQoL as they showed in their study
that already moderate adverse events resulted in a significant decrease in HRQoL [25].
To assess this relation between patient satisfaction and expectations regarding treatment
and HRQoL in more detail, we correlated the CTSQ domains with the HRQoL domains
and items. No positive correlations were found between the ET domain and any of the
HRQoL domains or items indicating that not all concepts of the CTSQ are identified by
HRQOoL questionnaires. This finding may be due to the relevance of adverse events for
patients. For instance, certain laboratory abnormalities may not result in the experience of
symptoms, while these symptoms are being regarded as an adverse event according to the
Common Terminology Criteria for Adverse Events (CTCAE). As argued before, expectations
of therapy are likely to be influenced by the information patients have received. However,
satisfaction seems also to be influenced by patients’ opinions regarding the received infor-
mation as several studies investigating patient satisfaction reported increased satisfaction
when adequate information was provided by health care professionals [26-28]. Moreover,
satisfaction with information has been associated with better HRQoL [29]. Therefore, we
assume the CTSQ may give additional clinically relevant information that is not provided
by HRQoL questionnaires regarding patients’ expectations and satisfaction with informa-
tion provision and possibly also other aspects of cancer care.

Terwee et al. suggested that a sample size of at least 50 patients would be sufficient for
a validation study [11]. Nevertheless, for the clinical interpretation of the scores, a larger
sample size may be needed to get more reliable results as we were not able to calculate
the effect size in the known-groups comparison. For this reason, the small sample size
may be considered as a limitation in our study.

We were not able to evaluate test-retest reliability since the questionnaire was only given
once after the fourth cycle of chemotherapy. If patientsfill in the CTSQ a second time after
the first completion, it will be hard to define an appropriate interval between those two
completions as we included patients who have a relatively poor prognosis. If the interval
between these completions is too short, the difficulty may be that they recall their earlier
answers uponfilling inthe CTSQ for a second time. Moreover, when the interval is too long,
patients may have progressed in their disease experiencing more adverse events, which
may bias our results. However, we do not expect this to be a major problem as this part
has already been validated in the psychometric validation study, showing good results [9].
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In conclusion, we were able to support the internal consistency reliability and construct
validity of the Dutch version of the CTSQ in lung cancer patients treated with intravenous
chemotherapy. Only a few aspects of HRQoL were significantly correlated to items of the
CTSQ, indicating the need of using the CTSQ in studies evaluating satisfaction and expecta-
tions of patients on cancer chemotherapy. Since patients with disseminated cancer often
have a limited prognosis, considering patients’ motivations and needs is of importance
to improve HRQoL. We therefore believe that our results may encourage researchers to
use the CTSQ to investigate patients’ expectations and satisfaction with therapy in future
studies.
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ABSTRACT

Purpose: In lung cancer, the preservation of well-being is warranted given the limited
prognosis. Chemotherapy may negatively influence Health Related Quality of Life (HRQoL)
due to adverse events. However, patients’ judgement about this negative impact is not
well understood. We examined the relationship between expectations, feelings about side
effects and satisfaction with therapy and (HR)QoL in advanced-stage thoracic cancer and
investigated which of these factors has the highest impact on (HR)QoL.

Methods: 69 patients completed the Cancer Therapy Satisfaction Questionnaire (CTSQ),
the World Health Organization Quality of Life-BREF (WHOQOL-BREF), and the European
Organization for Research and Treatment of Cancer Quality of Life Questionnaire-Core 30
(EORTC QLQ-C30). Multiple regression analyses were performed to investigate the relation
of the CTSQ domains (i.e., expectations of therapy, feelings about side effects, satisfaction
with therapy) with (HR)QoL and simple regression analyses to identify the factors of the
CTSQ domain that was most often associated with (HR)QoL.

Results: feelings about side effects were associated with the (HR)QoL domain/scale
scores, (i.e., WHOQOL-BREF domains: 3 =0.36 to 0.58; EORTC QLQ-C30 scales: 3 = 0.33 to
0.61) except social relationships of the WHOQOL-BREF. Low-grade adverse events were
related to feelings about side effects (3 =-0.326; p=0.007).

Conclusions: Patients experiencing negative feelings about side effects have worse (HR)
QoL. Additional care should be provided to prevent low-grade adverse events.
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INTRODUCTION

In patients with advanced-stage lung cancer, the preservation of their well-being is war-
ranted given their, in general, limited prognosis [1,2]. Chemotherapy may have a negative
impact on patients’ Health Related Quality of Life (HRQoL) due to side effects [3]. However,
it is not well understood what aspect of chemotherapy causes this potential negative ef-
fect on QoL. The Cancer Therapy Satisfaction Questionnaire (CTSQ) is an instrument that
assesses patients’ expectations, their feelings about side effects and their satisfaction with
therapy. Application of this questionnaire gives more insight in patients view on treatment.

Although several publications reported about patients’ satisfaction with care [4-6],
patients’ opinions related to side effects were not evaluated in these studies. Moreover, in
a study by Rha et al. it was observed that clinicians underestimated the impact of side ef-
fects compared to patients. In addition, physicians rated different symptoms (i.e., nausea
and vomiting) as most problematic than patients (i.e., fatigue and anorexia) did [7]. The
CTSQ assesses the feelings patients have about treatment [8]. As such, the CTSQ could
inform physicians about patients’ treatment related opinions, which may facilitate the
management of (HR)QoL. For instance, if a patient scores low on the feelings about side
effects domain of the CTSQ, this is a clear indicator that they are bothered by side effects.
Subsequent identification and adequate management of the experienced side effects may
offer opportunities to maintain (HR)QoL at an acceptable level.

However, the CTSQ may also be usefulin the process of clinical decision making. In many
patients with advanced cancer, a physician’s decision to start with treatment is related
to a patient’s functional status, co-morbidity and potential toxicity [9,10], whilst patients
often focus on survival benefits [10,11] and may accept a decrease in QoL [12]. Moreover,
patients with cancer would like to be involved in treatment decisions [13]. A considerable
proportion (38.3%; n= 49) of patients with lung cancer preferred to have some input in
treatment decision making or would like shared treatment decisions. However, this
was achieved in only 46.9% (n=23) of the 49 cases [14]. Therefore, exploring a patient’s
treatment-related opinion is important as they could have a different understanding of
survival rates and the impact of side effects on (HR)QoL than their physicians.

In previous studies we and others have shown that the domains of the CTSQ (i.e., ex-
pectations of therapy, feelings about side effects, satisfaction with therapy) are related to
(HR)QoL [15,16]. In this study, we investigate which of the CTSQ domains are associated
with (HR)QoL at the end of treatment in patients with advanced-stage lung cancer and
mesothelioma. In addition, we assess which underlying factors (i.e., sociodemographic
and clinical variables) are associated with the CTSQ domain that is most often significantly
related with (HR)QoL.
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METHODS

Study population

PERSONAL is a prospective observational multi-center cohort study of patients with locally
advanced or metastatic (i.e., stage llIB or IV) non-squamous non-small cell lung carcinoma
(NSCLC) and unresectable mesothelioma treated with pemetrexed. Patients were re-
cruited from October 2012 to November 2014 from three teaching hospitals (i.e., Erasmus
University Medical Center, Amphia Hospital and Sint Franciscus Gasthuis hospital) and a
regional hospital (i.e., Bravis hospital). Patients were enrolled if they met the following
criteria: they were aged eighteen years or older, had a cytological or histological con-
firmed diagnosis of advanced or metastatic (i.e., stage IlIB and V) NSCLC or unresectable
malignant pleural mesothelioma and were treated with at least four cycles of pemetrexed
in combination with a platinum compound as first line therapy or with at least four cycles
of pemetrexed monotherapy as second line. Patients were excluded if they were not able
to read Dutch or could not complete the questionnaires due to a physical or mental condi-
tion. Informed consent was obtained from all individual participants included in the study.
All procedures were in accordance with the ethical standards of the institutional review
board of the Erasmus University Medical Center in Rotterdam, The Netherlands (approval
number MEC-2012-232) and with the 1964 Helsinki declaration and its later amendments
or comparable ethical standards.

Procedures

The WHOQOL-BREF and EORTC QLQ-C30 were completed by patients before the first cycle
of chemotherapy, after the second (day 7 to 14) and after the fourth cycle (day 14to 21). The
CTSQ was completed by patients after the fourth cycle of chemotherapy simultaneously
with the (HR)QoL questionnaires. In addition, we collected sociodemographic information
(i.e., age, sex, educational level, ethnicity, employment, partner status (i.e., living or not
living together with a partner)), and clinical information (i.e., Eastern Cooperative Oncol-
ogy Group (ECOG) performance status and cancer stage, type of tumor, line of therapy and
tumor response). In the four weeks before completion of the CTSQ, the severity and num-
ber of different chemotherapy-related clinical adverse events that patients experienced
were assessed at a weekly basis according to Common Terminology Criteria for Adverse
Events (CTCAE) version 3.0. The information regarding these adverse events was collected
directly form patients during patient interviews and from medical records in the hospital
information system.

Study measures

The CTSQ contains three domains covering 16 items: expectations of therapy (five items),
feelings about side effects (four items) and satisfaction with therapy (seven items) [15,8].
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Each item is scored on a Likert-scale from 1 (worst response) to 5 (best response). Four
items are reverse coded. Domain scores range from 0 to 100, with a higher score represent-
ing a better outcome. All patients completed the Dutch translation of the original English
CTSQ [16]. Previous studies have assessed the psychometric properties in patients with
different forms of cancer, including advanced-stage lung cancer, and demonstrated good
results [15,16].

The WHOQOL-BREF [17,18] is a short version of the original WHOQOL-100 [19,20]. It
consists of a general facet (two items) and four domains that represent physical health
(seven items), psychological health (six items), social relationships (three items), and en-
vironment (eight items). Each item is scored on a Likert-scale from 1 (worst response) to 5
(best response). Domains of the WHOQOL-BREF are scored on a 4-20 scale and the general
facet on a 2-10 scale with higher scores indicating a better Quality of Life [17]. Previous
studies have demonstrated satisfactory psychometric properties of the WHOQOL-BREF in
patients with lung cancer [21] and in patients with chronic diseases or different forms of
cancer [18] except for the social relationships domain [21,18].

The EORTC QLQ-C30 is a cancer specific HRQoL instrument with demonstrated psycho-
metric properties [22] and was originally developed with lung cancer patients [23]. It con-
sists of 30 items and incorporates a global Health Status/QoL scale, five functional scales
and a number of items assessing additional symptoms or problems. The functional scales
represent physical functioning (five items), cognitive functioning (two items), emotional
functioning (four items), role functioning (two items), and social functioning (two items).
Each of the EORTC QLQ-C30 domains is scored on a 0-100 scale, with higher scores on the
functional scales being indicative of better HRQoL, whereas higher scores on the symptom
scales are reflective of worse symptoms [23].

Statistics

Patient characteristics were analyzed with descriptive statistics. Fisher’s exact test was
used to compare patients that completed the CTSQ and (HR)QoL questionnaires with
those that did not on a selection of categorical clinical and sociodemographic variables.
For the variables ‘age’ and ‘grade 1 or 2 chemotherapy related clinical adverse events’ the
independent T-test was used. The Mann-Whitney U test was used for the variable ‘grade 3
or 4 chemotherapy related clinical adverse events..

Multiple linear regression analyses were performed to identify the relationship between
expectations of therapy, feelings about side effects and satisfaction with therapy with (HR)
QoL without prior simple linear regression analyses given the low number of independent
variables. As no specific data has been reported in lung cancer, we expected each potential
factor to show a medium effect size. According to Cohen, a correlation of 0.3 (or R>=0.09)
constitutes a medium effect [24]. Thus, given an effect size of R*=0.09, a power of 0.80 and
an alpha of 0.05, 69 patients were needed for our main analyses.
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Subsequently, simple linear regression analyses were performed to assess the relation-
ship between sociodemographic (i.e., age, sex, ethnicity, education, employment, and
partner status) and clinical variables (i.e., type of tumor, ECOG performance status, cancer
stage, and treatment response) and expectations of therapy, feelings about side effects or
satisfaction with therapy. Regression analyses were performed only on the independent
variable (i.e., expectations of therapy, feelings about side effects or satisfaction with
therapy) that was most often significantly associated with (HR)QoL in the previous mul-
tiple regression analyses.

A p-value of 0.05 or lower was considered to be statistically significant. All analyses were
performed with IBM SPSS Statistics for Windows version 21.0.

RESULTS

Patient selection and characteristics

Of the 177 patients eligible for inclusion, 95 patients (54%) with stage IlIB or IV NSCLC
or mesothelioma completed all four cycles of chemotherapy (figure 1). Twenty-six of
these patients (26%) did not complete the (HR)QoL questionnaires and/or the CTSQ.
These patients did not differ with the 69 patients (73%) according to age, sex, ethnicity,
education, employment, partner status, cancer stage, type of tumor, line of therapy, ECOG
performance status, and number of different grade 1 or 2 or grade 3 or 4 adverse events.
Table 1 summarizes the characteristics of all 177 patients and the 69 patients used for the
analyses.

CTSQ domain scores

The median score of the expectations of therapy domain was 55.0 (Inter Quartile Range
(IQR) 38.8) and that of the feelings about side effects domain was 56.3 (IQR 42.2). Satisfac-
tion with therapy had a median score of 82.1 (IQR 17.9).

(HR)QoL scale and domain scores

Table 2 demonstrates the scores of the different scales and domains of the EORTC QLQ-
C30 and WHOQOL-BREF. For the WHOQOL-BREF, mean domain scores of the normally
distributed domains were 13.6 (SD 3.1) for physical health and 16.1 (SD 2.1) for environ-
ment. Median scores of the non-normally distributed domains were 13.7 (IQR 4.0) and 15.3
(IQR 2.7) for, respectively, psychological health and social relationships. The median score
of the general facet was 6.0 (IQR 3.0). Median scores for the different scales of the EORTC
QLQ-C30, including the global Health Status/QoL scale, ranged from 50.0 (IQR 50.0) to 83.3
(IQR 33.3).
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Table 1. Patient characteristics

Characteristic All patients Patients that Patients thatdid  P-value-
(N=177) completed all not complete (all)
questionnaires questionnaires
(N=69) (N=26)

Age, years
Mean (SD) 63.5(9.0) 62.7(8.0) 64.4(9.8) 0.38
Min, max 37,83 45,79 37,78

Sex
Male 94 (53.1) 38(55.1) 13 (50.0 0.82
Female 83 (46.9) 31(44.9) 13 (50.0)

Ethnicity
Caucasian 167 (94.4) 64 (92.8) 24 (92.3) 1.00
Other 10 (5.6) 5(7.2) 2(7.7)

Education,
Low 113(63.8) 51(73.9) 18(69.2) 0.75
High 32(18.1) 13 (18.8) 3(11.5)
Unknown 32(18.1) 5(7.2) 5(19.2)

Employment
Yes 39 (22.0) 20 (29.0) 4(15.4) 0.41
No 112 (63.3) 48 (69.6) 17 (65.4)
Unknown 26 (14.7) 1(1.4) 5(19.2)

Partner status,
Yes 123 (69.5) 59 (85.5) 15 (57.7) 0.18
No 28 (15.8) 9(13.0) 6(23.1)
Unknown 26 (14.7) 1(1.4) 5(19.2)

Cancer stage.
Locally advanced (I1IB) 21(11.9) 5(7.2) 2(7.7) 0.89
Metastatic (IV) 147 (83.1) 60 (87.0) 22 (84.6)
Other 9(5.1) 4(5.8) 2(7.7)

Type of tumor,
Adenocarcinoma 160 (90.4) 63 (91.3) 21(80.8) 0.17
Large cell carcinoma, 17(9.6) 6(8.7) 5(19.2)
mesothelioma, other

Line of therapy
First line 161(91.0) 64 (92.8) 24 (92.3) 1.00
Second line 16 (9.0) 5(7.2) 2(7.7)

ECOG performance status
GradeOor1 155 (87.6) 66 (95.7) 26 (100.0) 0.20
Grade 2 or higher 21(11.9) 1(1.4)
Unknown 1(0.6) 2(2.9)
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Table 1. Patient characteristics (continued)

Characteristic All patients Patients that Patients thatdid P-value-
(N=177) completed all not complete (all)
questionnaires questionnaires
(N=69) (N=26)
Grade 1 or 2 chemotherapy related clinical adverse events
Mean 9.2(3.2) 8.5 (4.0) 0.33
Min, max 3,19 1,18
Unknown 1(1.4)

Grade 3 or 4 chemotherapy related
clinical adverse events

Median 0.0 0.0 0.93
Min, max 0,4 0,5
Unknown 1(1.4)

Values are given in numbers (percentages) unless stated otherwise.

-P-values describe differences observed with Fisher’s exact test for all categorical variables and with the
independent T-test and Mann-Whitney U test for the variables ‘age’ and ‘grade 1 or 2 chemotherapy-related
clinical adverse events’ and the variable ‘grade 3 or 4 chemotherapy-related clinical adverse events’, re-
spectively.

sLow education: persons whose highest level of education is primary education, lower general education
or lower vocational education. High education: persons whose highest level of education is higher general
education, higher vocational education or university.

pPartner status: living or not living together with a partner

Measured at baseline

Abbreviations: SD, standard deviation; N, number of patients; SD, standard deviation; ECOG, Eastern Coop-
erative Oncology Group

Adverse events

Table 3 describes the occurrence of different chemotherapy related clinical adverse events
according to their grade. Fatigue was the most frequently experienced adverse event with
87.0% of patients reporting fatigue followed by nausea (71.0%) and anorexia (63.8%).

The association of the CTSQ with (HR)QoL

For all domains and scales of the (HR)QoL questionnaires, except for the WHOQOL-BREF
domain social relationships, the feelings about side effects domain was significantly as-
sociated with (HR)QoL (Table 4). Positive feelings about side effects were associated with
higher (HR)QoL scores whereas negative feelings about side effects related with lower(HR)
QoL. In contrast, high expectations of therapy were only significantly associated with
increased psychological health and high satisfaction with therapy with solely increased
global Health Status/Quality of Life. No other associations between the (HR)QoL question-
naires and the expectations of therapy and satisfaction with therapy domain were found.
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Table 2. Results of the WHOQOL-BREF and EORTC QLQ-C30

Questionnaires N Min, Max Mean SD Median IQR
WHOQOL-BREF

Overall QoL/general health 69 3.0,10.0 6.2 1.7 6.0 3.0
Physical health 67 6.9,20.0 13.6 3.1 13.7 4.1
Psychological health 68 10.0, 18.7 14.1 2.2 13.7 4.0
Social relationships 68 6.7,20.0 15.5 2.4 15.3 2.7
Environment 67 11.0,20.0 16.1 2.1 16.3 3.5
EORTC QLQ-C30

Global Health Status/QoL 67 8.3,100.0 57.3 24.6 66.7 41.7
Physical functioning 69 13.3,100.0 65.1 22.4 66.7 33.3
Role functioning 69 0.0, 100.0 53.1 33.9 50.0 50.0
Emotional functioning 68 16.7,100.0 75.1 21.5 75.0 25.0
Cogpnitive functioning 68 0.0, 100.0 77.0 24.4 83.3 333
Social functioning 67 0.0, 100.0 74.6 26.8 83.3 33.3
CTSQ

Expectations of therapy 68 15.0, 100,0 58.1 23.8 55.0 38.8
Feelings about side effects 69 12.5,100 53.7 25.3 56.3 42.2
Satisfaction with therapy 69 42.9, 100 79.6 13.1 82.1 17.9

Abbreviations: WHOQOL-BREF, World Health Organization Quality of Life-BREF questionnaire; EORTC QLQ-
C30, European Organization for Research and Treatment of Cancer Quality of Life Questionnaire-Core 30;
CTSQ, Cancer Therapy Satisfaction Questionnaire; N, number of patients; SD, standard deviation; IQR, in-
terquartile range

Table 3. 10 most frequently reported adverse events according to CTCAE 3.0

Adverse events N Gradelor2 Grade 3or 4
Total 69

fatigue 60 53(76.8) 7(10.1)
nausea 49 46 (66,7) 3(4.3)
anorexia 44 42 (60.9) 2(2.9)
Altered taste 38 38 (55.1) 0(0.0)
mucositis 34 33(47.8) 1(1.4)
Dry skin 30 30 (43.5) 0(0.0)
constipation 30 29 (42.0) 1(1.4)
Neuropathy sensory 25 25 (36.2) 0(0.0)
dizziness 24 24 (34.8) 0(0.0)
rash 21 21(30.4) 0(0.0)

Values are given in numbers (percentages)
Abbreviations: CTCAE, Common Terminology Criteria for Adverse Events; N, number of patients
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Table 4. Results of the multiple regression analyses for the WHOQOL-BREF and EORTC QLQ-C30 do-
mains/scales with the CTSQ domains as variables

Variables N B SE B P-value  95% Cl for B R?
WHOQOL-BREF

Overall QoL/general health

ET 68 0.010 0.008 0.143 0.199 -0.005, 0.026 0.258
FSE 0.031 0.008 0.472 <0.001- 0.016, 0.046
SWT 0.003 0.015 0.026 0.824 -0.027,0.033

Physical health

ET 66 0.017 0.014 0.135 0.217 -0.010, 0.045 0.309
FSE 0.063 0.014 0.527 <0.001- 0.036, 0.090
SWT 0.005 0.027 0.022 0.851 -0.048, 0.059

Psychological health

ET 67 0.020 0.009 0.212 0.032. 0.002, 0.038 0.439
FSE 0.050 0.009 0.578 <0.001- 0.033,0.068
SWT 0.015 0.017 0.091 0.377 -0.019, 0.050

Social relationships

ET 67 0.015 0.013 0.144 0.256 -0.011,0.041 0.044
FSE 0.014 0.013 0.141 0.286 -0.012,0.039
SWT 0.002 0.025 0.013 0.925 -0.048, 0.052

Environment

ET 66 0.011 0.011 0.121 0.310 -0.010,0.032 0.166
FSE 0.031 0.010 0.364 0.004- 0.010, 0.052
SWT 0.008 0.021 0.052 0.682 -0.033,0.050

EORTC QLQ-C30
Global Health Status/Quality of Life

ET 66 -0.018 0.109 -0.017 0.869 -0.237,0.200 0.339
FSE 0.425 0.106 0.442 <0.001- 0.212,0.637
SWT 0.478 0.210 0.257 0.026- 0.059, 0.898

Physical functioning

ET 68 0.154 0.103 0.162 0.142 -0.053,0.360 0.275
FSE 0.376 0.101 0.421 <0.001- 0.174,0.577
SWT 0.237 0.200 0.137 0.240 -0.162,0.635

Role functioning

ET 68 0.179 0.147 0.125 0.227 -0.114,0.472 0.360
FSE 0.817 0.143 0.607 <0.001- 0.531,1.102
SWT -0.192 0.283 -0.074 0.499 -0.758,0.373

Emotional functioning
ET 67 0.027 0.105 0.030 0.795 -0.182, 0.237 0.190
FSE 0.347 0.102 0.412 <0.001- 0.144,0.550
SWT 0.085 0.201 0.052 0.672 -0.316, 0.487
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Table 4. Results of the multiple regression analyses for the WHOQOL-BREF and EORTC QLQ-C30 do-
mains/scales with the CTSQ domains as variables (continued)

Variables N B SE B P-value  95% Cl for B R?

Cognitive functioning

ET 67 -0.043 0.126 -0.041 0.737 -0.295,0.209 0.099
FSE 0.315 0.122 0.329 0.012. 0.071, 0.559
SWT -0.222 0.242 -0.120 0.361 -0.705, 0.260

Social Functioning

ET 66 0.019 0.135 0.017 0.887 -0.251,0.290 0.149
FSE 0.414 0.131 0.395 0.003- 0.151,0.677
SWT -0.061 0.260 -0.030 0.815 -0.581, 0.459

P-values of <0.05

Abbreviations: CTSQ, Cancer Therapy Satisfaction Questionnaire; WHOQOL-BREF, World Health Organiza-
tion Quality of Life-BREF questionnaire; EORTC QLQ-C30, European Organization for Research and Treat-
ment of Cancer Quality of Life Questionnaire-Core 30; N, number of patients; B, unstandardized beta; SE,
standard error; B, standardized beta; Cl, confidence interval; R?, explained variance; ET, expectations of
therapy; FSE, feelings about side effects; SWT, satisfaction with therapy

Factors associated with feelings about side effects

In the simple regression analyses, only low grade chemotherapy related clinical adverse
events (i.e., grade 1 or 2 adverse events) were significantly associated with feelings about
side effects (P<0.01) (Table 5). No other relationship was observed.

Table 5. Results of the simple regression analyses for the CTSQ FSE domain score

FSE
N B SE B P-value 95%ClforB R’

Age 69 -0.134 0.383 -0.043 0.728 -0.899, 0.631 0.002
Sex 69 -4.968 6.132 -0.099 0.421 -17.206,7.271  0.010
Ethnicity: Caucasian/other 69 -8.092 11.780 -0.084 0.494 -31.606, 15.421 0.007
Type of tumor: adenocarcinoma/other 69 14.368 10.734 0.161 0.185 -7.058,35.795  0.026
ECOG performance score: 0 or 1/higher 69 -23.878 12.787 -0.222 0.066  -49.400,1.644 0.049
Cancer stage: llIB/IV 69 9.896 9.020 0.133 0.277 -8.108,27.899 0.018
Education: low/high 64 0.129 7.730 0.002 0.987 -15.323,15.581 0.000
Employment: yes/no 68 8.238 6.659 0.151 0.220 -5.056,21.532  0.023
Partner status: yes/no 68 -6.128 9.025 -0.083 0.499 -24.147,11.890 0.007
Tumor response: complete and partial 69 5525 6.466 0.104 0.396 -7.382,18.432  0.011
response/stable or progressive disease

Grade 1 or 2 chemotherapy clinical AE’s 68 -2.543 0.907 -0.326 0.007- -4.354,-0.733  0.107
Grade 3 or 4 chemotherapy clinical AE’s 68 1.527 2.984 0.063 0.610 -4.430, 7.484 0.004

-P-values <0.05

Abbreviations: CTSQ, Cancer Therapy Satisfaction Questionnaire; FSE, feelings about side effects; N, num-
ber of patients; B, unstandardized beta; SE, standard error; B, standardized beta, Cl, confidence interval; R?,
explained variance; ECOG, Eastern Cooperative Oncology Group; AE, adverse event



Treatment opinions, side effects, and Quality of Life

DISCUSSION

Preservation of (HR)QoL is an important goal during chemotherapy considering that
patients with advanced-stage lung cancer have a limited prognosis [1,2]. Therefore,
identification of patients at risk for decreases in (HR)QoL due to treatment may offer op-
portunities forimprovement. We observed, using a validated scoring system to determine
patients’ judgement about therapy in different domains, that negative feelings about side
effects were associated with decreased (HR)QoL. Especially for patients experiencing low-
grade adverse events at a regularly basis, this seems important.

Of the three CTSQ domains, expectations of therapy, satisfaction with therapy and feel-
ings about side effects, the last one was associated with (HR)QoL. In contrast, satisfaction
with therapy was only related with the global Health Status/QoL scale of the EORTC QLQ-
C30. A reason for this may be that none of the seven items of the satisfaction with therapy
domain except one (i.e., chemotherapy was worth taking even with side effects), refer to
adverse events or (HR)QoL. Moreover, patients may associate satisfaction with therapy
with treatment response and survival and not with particular aspects of (HR)QoL. Since
the feelings about side effects domain was most often related to (HR)QoL, we studied the
underlying factors of this domain. It appeared that the number of different grade 1 or 2
chemotherapy-related clinical adverse events were significantly associated. As these were
often experienced on a regularly basis over longer periods of time, vigorous management
of them is warranted. Therefore, it is recommended that health care providers have high
awareness and consequently check the occurrence and impact of low-grade adverse
events as our results clearly demonstrate that patients are bothered by them. In contrast,
no relation with chemotherapy-related clinical grade 3 or 4 adverse events was found.
This may be because high grade toxicities were much less experienced in this patient
cohort and that the study lacked power. In addition, patients completed the CTSQ after
four cycles of chemotherapy. Patients that experienced severe complications may have
interrupted chemotherapy and were therefore not included.

Earlier, it was found that HRQoL issues were more often discussed between doctors and
patients when the EORTC QLQ-C30 was completed by patients than when this was not the
case [13]. All participating physicians and 87% of patients were interested in the persistent
use of the questionnaire. These results demonstrated the value of questionnaires in onco-
logical practice. However, application of such an instrument does not provide information
about what people think and feel about their treatment. Moreover, (HR)QoL instruments
are often more extended than the sixteen items of the CTSQ and require more time to be
completed which hampers their application during clinical practice. Also, simply the regis-
tration of adverse events does not provide information about the extent to which patients
are bothered by them. Therefore, considering the results of this study, we advocate the
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use of the four items of the feelings about side effects domain of the CTSQ as this seems
more time efficient and patient friendly.

In the present study, feelings about side effects were more often significantly associ-
ated with (HR)QoL than satisfaction with therapy. This is an important observation that
may be used by physicians and patients when making treatment decisions. Although
several reports reported that patients may accept a decrease in QoL or treatment related
toxicity given a possible survival benefit [11,12], a systematic review demonstrated that
most cancer patients (>50%) in the included studies required moderate survival benefits
to make chemotherapy and its risk for toxicity acceptable [25]. Given that, according to
our results, patients with negative feelings about side effects could have low (HR)QoL and
that prognosis is limited in advanced-stage lung cancer, we propose that the CTSQ results
of previously treated patients may be used to help newly diagnosed patients at risk for
adverse events (i.e., decreased performance score, significant comorbidity) in making
treatment decisions. For instance, if a considerable proportion of patients who received
chemotherapy were often hampered by adverse events according to their CTSQ results,
newly diagnosed patients with a limited prognosis could take knowledge of these results
and make a more considered treatment decision. In such a way, CTSQ results are handled
in a similar manor during decision making as response and survival rates.

Satisfaction with therapy was significantly associated with the global Health Status/QoL
scale of the EORTC QLQ-C30 whereas this was not observed for the general facet of the
WHOQOL-BREF. It is possible this observation is merely due to the idiosyncrasies of the
data at hand or simply chance. Also, the relatively small number of patients or selection
bias may be responsible for this. In addition, patients may consider occurrence and man-
agement of adverse events when they evaluate satisfaction (although this is not directly
described by the items that form the Satisfaction with Therapy domain). Given that ad-
verse events can directly affect a patient’s HRQoL, the interest of health care professionals
for adverse events could influence the relation of satisfaction with therapy score with the
global Health Status/QoL scale. For instance, adequate management of adverse events
may lead to high patient satisfaction with their care. This may result in increased satis-
faction with therapy scores. Given that treatment of adverse events could also enhance
HRQoL, increased patient satisfaction with care may result in the observation of an as-
sociation between satisfaction with therapy and global Health Status/QoL. Expectations
of therapy were significantly associated with psychological health. Besides the possibility
of related constructs, reasons for this may be related to coping. For instance, in patients
with advanced stage lung cancer coping capacity three months after baseline was a pre-
dictor for HRQoL [26]. Patients with good coping capacity may have high expectations and
may value (HR)QoL more positively than those with few coping capabilities. In addition,
coping style may also be of influence as patients that demonstrate ‘a fighting spirit’ may
report higher expectations than those that have no hope of a good outcome. Moreover,
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non-acceptance of the diagnosis and/or prognosis could result in a paradoxical expression
of high expectations.

Some limitations of this study have to be addressed. First, the included patients were
not asked for their motivation to receive chemotherapy, nor was determined which factors
could influence patients’ treatment preferences and opinions. This limited us, together
with the observational design of this study and the calculation of associations, to inves-
tigate causal relationships between the CTSQ and the (HR)QoL questionnaires. As the
present study is part of a larger project in which patients’ motivations were not routinely
assessed, we could not provide this information. However, a review that evaluated cancer
patients’ preferences for adjuvant therapy reported that in addition to treatment benefit
and toxicity, personal experience of the treatment and having dependents (e.g., children)
were important determinants of patients’ preferences [27]. Acquiring such information is
of importance as it may help physicians to plan their communication strategy towards
patients and provides opportunities for personalized treatment.

Second, patients treated with less than four cycles of chemotherapy were not included
in this study. These patients dropped out due to progression or adverse events. Given that
they had to discontinue treatment with chemotherapy earlier than expected, it is possible
they could have valued satisfaction with therapy more often as important. This could have
confounded our results and may explain why satisfaction with therapy in our study was not
associated with (HR)QoL. However, other observational studies in patients with advanced-
stage lung cancer have experienced similar difficulties with patients dropping out during
treatment. In addition, we observed consistent findings regarding the associations of the
CTSQ domains with (HR)QoL. Therefore, the findings of the present study contribute to
the results of the limited number of reports that discussed the relation of patients’ disease
and treatment related opinions with (HR)QoL.

Third, the observed R squares of the simple regression analyses for the feelings about
side effects domain in Table 5 were relatively small. To demonstrate with reasonable
power that the other predictors were truly not a determinant of feelings about side effects
domain score would require the inclusion of many more patients. Given that the R square
of the analysis in which low-grade adverse events were associated with feelings about
side effects score was relatively high, suggesting an acceptable power, the result of this
analysis remains of importance.

In conclusion, we demonstrated that patients with advanced stage lung cancer who
experience strong negative feelings about side effects have a decreased (HR)QoL. Our
findings demonstrate that low-grade adverse events are of importance for patients’ feel-
ings about side effects. Therefore, it is recommended that in clinical practice, physicians
facilitate vigorous management of low grade adverse events to enhance the (HR)QoL of
patients. In addition, the observed results may aid physicians and patients in making
treatment decisions.
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CHAPTER 6
ABSTRACT

Introduction: In patients with advanced-stage non-small-cell lung cancer (NSCLC) treat-
ment benefits and risks need to be constantly weighed. We explored patient reported
satisfaction with therapy (SWT) and assessed its added value alongside Quality of Life
(QoL) and adverse events (AEs).

Patients and methods: In a prospective multi-center cohort study, patients with stage
[11B/IV NSCLC received platinum-pemetrexed chemotherapy. They completed the World
Health Organization Quality of Life-BREF (WHOQOL-BREF) and European Organization for
Research and Treatment of Cancer Quality of Life Questionnaire-Core 30 (EORTC QLQ-C30)
before and during chemotherapy. After the last cycle, patients reported on SWT, expec-
tations of therapy (ET) and feelings about side effects (FSE) using the Cancer Therapy
Satisfaction Questionnaire (CTSQ). Explained variance (R?) of QoL after treatment by SWT
was calculated. Using (multivariable) linear regression, we examined the association of
SWT with patient and treatment-related variables, FSE and AEs.

Results: Eighty-nine patients finished four cycles of chemotherapy, of whom 65 com-
pleted the CTSQ. Fifty-six patients (86.2%) would probably/definitely decide to undergo
the same treatment again, regardless of a deterioration/improvement of QoL or high/low
frequency of AEs during chemotherapy. Explained variance of QoL by SWT was highest
for the EORTC QLQ C-30 global Health Status/QolL scale (R’=0.170). Patients’ age (3=0.43;
95%Cl 0.05-0.82), FSE (3=0.17; 95%Cl 0.06-0.29) and tumor response (=7.93; 95%Cl (1.64-
14.22) were independently associated with SWT.

Conclusion: SWT may provide important supplementary information besides QoL and
treatment toxicities. Tumor response, higher age and FSE score were associated with bet-
ter SWT. These insights may impact decision making during palliative chemotherapy.
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INTRODUCTION

Chemotherapy has shown to improve overall survival and Quality of Life (QoL) of patients
with advanced-stage non-small-cell lung cancer (NSCLC) [1,2]. However, survival gain
remains limited and treatment is often accompanied by adverse events (AEs) varying in
number and severity depending on the different chemotherapy regimens and patients’
individual characteristics [1,3]. Therefore, decisions whether to start or continue with
treatment are complex and require that patients’ expectations, preferences, and values
with regard to benefits and risks are taken into account.

The implementation of patient reported outcomes in clinical practice has shown to
improve assessment of and communication about symptoms and QoL [4]. AEs can have a
considerable impact on Health-Related (HR)QoL [5]. In turn, change of (HR)QoL provides
prognostic information with regard to (lung) cancer survival [6-9]. HRQoL has gained
importance in treatment decision making in addition to clinical effectiveness of treat-
ment, since it incorporates the influence of AEs (treatment or cancer-related) and acts as
a prognostic factor for survival. However, considering treatment decisions in this manner
ignores patients’ reflection on treatment harms and benefits.

Another challenge in clinical decision making is the considerable variability in how pa-
tients value the importance of survival benefit and symptom relief offered by chemothera-
py [10-12]. In general, patients with metastatic lung cancer consider even a small increase
in life expectancy as worthwhile, yet 10-25% of patients would not choose chemotherapy
if additional survival is less than 12 months [13]. Younger patients tend to accept a much
smaller treatment benefit compared to older patients [13,14]. Patients’ preferences are
also affected by their understanding of prognosis. Many patients receiving chemotherapy
for metastatic (lung) cancer overestimate their life expectancy, which might explain the
discordance between the treatment decisions they make and their actual preferences
[15-17].

To date, there is little insight into which patient or treatment-related factors are associ-
ated with treatment satisfaction. Taking into account patients’ perceptions of prognosis
and treatment satisfaction could offer a patient-centered view on the impact of negative
and positive treatment effects and therefore may have added value in decision making.

In this prospective multi-center study from a real-world’s perspective, we explored the
association between SWT and patient and treatment-related factors and (feelings about)
AEs in patients with advanced-stage NSCLC treated with chemotherapy and we aimed to
assess the added value of SWT alongside generally accepted clinical outcomes (HR)QoL
and AEs.
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PATIENTS AND METHODS

Pemetrexed and biomarkers: an observational study (PERSONAL) is a prospective multi-
center cohort study of adult patients with locally advanced or metastatic (stage IlIB/IV)
non-squamous NSCLC and unresectable mesothelioma receiving platinum-combined
pemetrexed as first-line and pemetrexed monotherapy as second-line treatment. Patients
were recruited from October 2012 until November 2014 from a university hospital (Erasmus
University Medical Center), two large teaching hospitals specialized in lung cancer care
(Amphia hospital; Franciscus Gasthuis) and a regional hospital (Bravis hospital) located in
the southwestern part of the Netherlands. Patients with unresectable mesothelioma were
excluded from analyses in the present study. All patients provided written informed con-
sent. This study was approved by the Institutional Review Board of the Erasmus University
Medical Center in Rotterdam, The Netherlands.

Data collection

The validated Cancer Therapy Satisfaction Questionnaire (CTSQ) consists of 16 items
covering three domains: satisfaction with therapy (SWT; seven items), feelings about side
effects (FSE; four items) and expectations of therapy (ET; 5 items) [18]. Items were scored
on a scale from one (worst score) to five (best score). Four items were reverse coded. Each
domain score was calculated by linear transformation of the mean of the corresponding
item scores, resulting in a domain score range from 0 to 100. A higher score represents a
better outcome on each domain, for instance a higher domain score of SWT corresponds
with better treatment satisfaction. Items of special interest from the ET and SWT domain
were the following: “How often do you think the chemotherapy can cure the disease?” (ET
domain) and two items from the SWT domain; “The chemotherapy was worth it, even with
side effects?”; “Would you decide to take the chemotherapy again, if given the choice?”.

The World Health Organization Quality of Life-BREF (WHOQOL-BREF) is a generic QoL
instrument developed to use in a wide range of disorders and health problems, including
oncological diseases [19]. The questionnaire comprises 26 items covering four domains
(physical health, psychological health, social relationships, and environment) and one
facet, including one item to assess overall QoL and one item to measure general health.
The domain scores range between 4 to 20 and the facet is scored on a 2 to 10 scale, with a
higher score indicating a better QoL.

The European Organization for Research and Treatment of Cancer Quality of Life
Questionnaire-Core 30 (EORTC QLQ-C30) is a HRQoL questionnaire, which is internation-
ally used in clinical studies [20]. The questionnaire consists of 30 items and incorporates
a global Health Status/QoL scale and five functional scales. Each of the QLQ-C30 scales
is scored on a 0 to 100 scale, with a higher score being representative of a better HRQoL.
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Patients completed (HR)QoL questionnaires before the start of chemotherapy (baseline).
Follow-up assessments were performed during the 2™ cycle (day 7-14) and during the 4"
cycle (day 14-21) of chemotherapy. At the latter moment, patients were also requested
to complete the CTSQ. We collected sociodemographic information (age, sex, ethnicity),
Eastern Cooperative Oncology Group (ECOG) performance status, comorbidities, disease
stage and treatment. After the start of chemotherapy, all clinical and laboratory AEs (can-
cer or therapy-related) were weekly registered according to Common Terminology Criteria
for Adverse Events (CTCAE 4.0). Tumor response measurements were obtained according
to RECIST 1.1 after the 2™ and 4™ cycle of chemotherapy.

Statistical analysis

Sociodemographic and clinical variables were compared between patients who com-
pleted the CTSQ questionnaires and patients who did not. We used the independent-
samples t-test and the y’-test or Fisher’s exact test for continuous and categorical variables
respectively.

Patients were categorized into two groups using the median number of all grades clini-
cal AEs and into three groups with regard to alteration of QoL during treatment, based on
known minimal clinically important differences (MCID) of the EORTC QLQ-C30 and WHO-
QOL-BREF [21,22] [de Mol M, Visser S, Aerts JG et al. Satisfactory results of a psychometric
analysis and calculation of minimal clinically important differences of the WHOQoL-BREF
questionnaire in lung cancer patients. Submitted for publication]: deterioration, no change
or improvement (Supplemental Appendix Al).

Using the Mann-Whitney U and Kruskal-Wallis test, differences in response distributions
toindividual items of the SWT domain were examined across mentioned groups according
to alteration of QoL and frequency of AEs. Differences in mean SWT domain scores were
described for the three groups based on alteration of QoL. The Pearson’s correlation coef-
ficients (p) were used to calculate the explained variance (R?) of QoL after four cycles of
chemotherapy by SWT.

Patient and treatment-related variables and (feelings about) AEs associated with SWT (P
<0.05) in univariable analyses, were analyzed with the use of multivariable linear regres-
sion (method: Enter). These regression analyses were restricted to patients treated with
first-line platinum-based treatment to ensure a more homogeneous population.

All statistical analyses were performed with the use of SPSS, version 22.0 (IBM Corpora-
tion, Armonk, NY).
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RESULTS

In total, 165 patients with advanced-stage NSCLC were enrolled in this study (Figure 1).
All patients included for analyses received pemetrexed-based chemotherapy as first or
second-line treatment. Of these patients, 85.5% completed the (HR)QoL questionnaires
at baseline. Eighty-nine (53.9%) patients finished four cycles of chemotherapy, of whom
73.0% completed the CTSQ and (HR)QoL questionnaires. Reasons for non-completion of
the questionnaires are reported in Supplemental Table Al. Seventy-six patients stopped
chemotherapy preliminary due to intolerable toxicities (42.1%), progressive disease
(38.2%) or preplanned sequential radiotherapy or surgery (19.7%).

Patient characteristics

Patient characteristics are outlined in Table 1. The mean age in this population was
63.319.2 years and slightly more than half of the patients were male (50.9%). The majority
of patients had metastatic NSCLC (87.3%) and received pemetrexed as first-line treatment
(90.3%), mostly combined with cisplatin (61.8%) or carboplatin (36.4%). The patients who
completed the CTSQ questionnaires after four cycles of chemotherapy had a significantly
lower ECOG performance score at baseline (P=0.001), a better tumor response (P<0.001),
and a higher frequency of treatment- or cancer-related AEs (P < 0.001) than patients who
did not complete the CTSQ.

Treatment satisfaction

The median domain scores of SWT, FSE and ET were 82.1 (Interquartile range [IQR]: 71.4-
89.3), 56.3 (IQR: 37.5-75.0), and 55.0 (IQR: 40.0-78.8), respectively. Of the patients who
completed the CTSQ, 26.1% often or always expected chemotherapy could cure their
disease. During treatment, patients experienced 20.5 + 5.0 all grades AEs, 13.5 + 3.7 all
grades clinical AEs,and 1.8 £ 1.7 grade = 3 AEs, both treatment and cancer-related. Detailed
information about treatment-related clinical and laboratory AEs is provided in Table 2.

Responses to individual items within the SWT domain are shown in Figure 2. Of the
patients who completed the item whether chemotherapy was worth taking even with side
effects (N=64), 81.3% answered positively. Twelve patients responded negatively (N=3,
4.7%) or were in doubt (N=9, 14.1%). Fifty-six of the 65 patients (86.2%) would probably
or definitely decide to undergo the same treatment again. Distributions of the answers of
both items were not significantly different for patients with a deterioration in QoL com-
pared to patients with no change orimprovement of QoL and between patients with a high
(=14) or low (<14) frequency of clinical AEs (both treatment and cancer-related).

Table 3 shows the distribution of SWT scores across different groups based on altera-
tion of QoL during treatment. Patients with an improved WHOQOL-BREF facet score had a
statistically higher (p=0.008) SWT domain score (84.1+10.5) than patients without change
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Table 1. Characteristics of patients who started treatment with pemetrexed

Characteristic Total (N=165) Completion CTSQ No completion P-value
questionnaire CTSQ
(N=65) questionnaire
(N=100)
Age, mean (SD) 63.3(9.2) 62.1(7.9) 64.1(9.8) 0.174
Gender, male 84 (50.9) 34 (52.3) 50 (50.0) 0.874
Ethnicity, Caucasian 155 (93.9) 60 (92.3) 95 (95.0) 0.814
ECOG performance score 0.001
Oorl 145 (87.8) 64 (98.5) 81(81.0)
=2 20(12.2) 1(1.5) 19 (19.0)
Type of tumor 0.577
Adenocarcinoma 160 (97.0) 63 (96.9) 97 (97.0)
Large cell carcinoma 5(3.0) 2(3.1) 3(3.0)
Cancer stage 0.153
Locally advanced (I1IB) 21(12.7) 5(7.7) 16 (16.0)
Metastatic (1V) 144 (87.3) 60 (92.3) 84 (84.0)
Combination therapy 0.665
Cisplatin 102 (61.8) 39 (60.0) 63 (63.0)
Carboplatin 60 (36.4) 24 (36.9) 36 (36.0)
Monotherapy 3(1.8) 2(3.1) 1(1.0)
Line of therapy 0.595
1st line 149 (90.3) 60 (92.3) 89 (89.0)
2nd line 16 (9.7) 5(7.7) 11(11.0)
Best tumor response <0.001
PR 44 (26.7) 24 (36.9) 20 (20.0)
SD 76 (46.1) 40 (61.5) 36 (36.0)
PD 17 (10.3) 0(0.0) 17 (17.0)
not evaluable’ 28 (16.9) 1(1.5) 27 (27.0)
Mean number of adverse events per cycle (SD)
All grades 7.4 (4.1) 5.1(1.2) 8.7 (4.6) <0.001
Grade 1and 2 6.3(3.2) 4.7(1.2) 7.2 (3.5) <0.001
Grade 3 and 4 1.0 (1.4) 0.5(0.4) 1.4(1.7) <0.001
Comorbidity
Cardiovascular disease 71(43.0) 25 (38.5) 46 (46.0) 0.421
COPD 25(15.2) 7(10.8) 19 (18.0) 0.268
Diabetes 22 (13.3) 5(7.7) 17 (17.0) 0.217

Data are expressed as numbers (%) unless stated otherwise.

‘Not evaluable due to early progression/death or systemic deterioration.

" Distinct treatment or cancer-related adverse events according to CTCAE 4.0.

Abbreviations: CTSQ, Cancer Therapy Satisfaction Questionnaire; PR, partial response; SD, stable disease;
PD, progressive disease; ECOG, Eastern Cooperative Oncology Group; SD, standard deviation; N, number
of patients.
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Table 2. Adverse events in patients who completed the CTSQ (N=65)

Frequency (%)
Adverse event All grades Grade =3
Treatment-related’
Any 69 (100) 32 (49)
Clinical
Fatigue 61(94) 7(11)
Anemia 57 (88) 8(12)
Nausea 46 (71) 3(5)
Decreased appetite 44 (68) 2(3)
Taste alteration 37 (57) 0
Oral mucositis 33(51) 1(2)
Dry eyes/watering eyes 31(48) 0
Dry skin 29 (45) 0
Constipation 26 (40) 1(2)
Rash 19 (29) 0
Diarrhea 15 (23) 1(2)
Vomiting 13 (20) 0
Dizziness 13 (20) 0
Alopecia 13 (20) 0
Dysphagia 12 (18) 0
Dyspepsia 10 (15) 0
Pruritus 10 (15) 0
Abdominal bloating 9 (14) 0
Weight loss 8(12) 0
Laboratory
Decreased white cell count 43 (66) 9(14)
Decreased neutrophil count 42 (65) 18 (28)
Decreased thrombocyte count 33 (51) 6(9)
Alanine aminotransferase elevation 32 (49) 0
Aspartate aminotransferase elevation 25 (38) 0
Alkaline phosphatase elevation 22 (34) 0
Blood creatinine level elevation 15 (23) 0

Listed are adverse events that are reported in at least 10% of the patients.
"Adverse events were scored as treatment-related if investigator defined relatedness as probably or defi-
nitely.
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Fig.2 A. Distribution of responses to two items of the SWT domain across patients with a deterioration,
no change and improvement of the facet score (global Qol/general health) of the WHOQOL-BREF using
minimal clinical important differences. B. Distribution of responses to two items of the SWT domain across
patients with more (= 14) or less (< 14) clinical adverse events.
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'Distribution of answers to this item was significantly different between patients with no change and an
improvement of QoL (P =0.010).

Abbreviations: AE, adverse event; QoL, Quality of Life.

(71.2+17.1) or a deterioration (75.849.5). The SWT domain scores did not differ between
groups across the WHOQOL-BREF domains. No significantly different SWT domain scores
were found between groups based on EORTC QLQ C-30 global Health Status/QoL scale and
the other scales (Supplemental Table A2). Likewise, the SWT scores did not differ across
QoL groups between the 2" and 4™ chemotherapy cycle assessed with the WHOQOL-BREF
and EORTC QLQ-C30 respectively (Supplemental Table A3 and A4). The explained variance
of (HR)QoL after chemotherapy by SWT ranged from 0.002 (Cognitive scale) to 0.170 (global
Health Status/QolL scale) using the EORTC QLQ C-30 and from 0.009 (social relationships)
to 0.125 (psychological health) assessed with the WHOQOL-BREF (Table 4).

If we restricted all above mentioned analyses to patients with first-line treatment, no
significantly different results were found (data not shown).
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Table 3. Mean SWT domain scores across groups regarding change in WHOQOL-BREF facet and domain
scores between baseline and after 4th cycle of pemetrexed treatment (N=62)

Mean change

WHOQOL-BREF facet/ in facet/ Domain score
domains A QoL group N (%) domain scores’  SWT P-value’

Deterioration 17 (27) -2.1(1.1) 75.8 (9.5)
ﬁ;’aelrt":]“ Qol/general No change 14 (23) 0.0(0.0) 71.2 (17.1) 0.008

Improvement 31 (50) 1.7(0.9) 84.1(10.5)

Deterioration 16 (26) -4.2 (2.6) 76.3 (15.9)

No change 24 (39) 0.0 (0.7) 78.1(13.1) 0.455
Physical health

Improvement 20(32) 3.7(2.1) 82.0(10.9)

Missing 2 (3)

Deterioration 26 (42) -3.0(1.6) 78.0 (12.7)

No change 25 (40) 0.0 (0.5) 79.2 (14.5) 0.853
Psychological health

Improvement 10 (16) 2.7(1.3) 80.0(11.8)

Missing 1(2)

Deterioration 29 (47) -3.2(2.3) 78.6 (13.0)

No change 17 (27) 0.0(0.2) 75.6 (15.1) 0.309
Social relationships

Improvement 15 (24) 2.2(1.8) 82.9(10.6)

Missing 1(2)

Deterioration 18 (29) -2.4(1.2) 81.3(9.8)

No change 28 (45) -0.1(0.8) 76.0 (15.4) 0.428
Environment

Improvement 14 (23) 2.8(1.3) 82.1(11.2)

Missing 2(3)

Data are expressed as means (SD).

tMinimal clinical important differences were used to determine deterioration, no change and improvement
of QoL per domain/facet.

*Distributions of SWT scores across change in QoL groups were compared using the Kruskal-Wallis test.
Abbreviations: WHOQOL-BREF, World Health Organization Quality of Life-BREF; SWT, satisfaction with ther-
apy; SD, standard deviation; N, number of patients.

Factors associated with satisfaction with therapy

Results of the regression analyses performed in patients treated with first-line platinum-
based pemetrexed treatment (N=60) with the SWT domain score as dependent variable
and patient and treatment-related factors as independent variables are shown in Table
5. In the univariable analyses patients’ age (P = 0.042), tumor response (P = 0.014), sex
(P =0.048) and the domain score FSE (P = 0.004) were significantly related to SWT. In the
multivariable analysis (R” = 32.6%), only age (B = 0.43; 95% Cl 0.05-0.82), FSE (B = 0.17;
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95% Cl 0.06-0.29) and tumor response (3 = 7.93; 95% CI 1.64-14.22) showed independent
relations with SWT. No associations were found between SWT and the frequency of grade
1/2 or grade 3/4 AEs. Similarly, recent AEs (within four weeks before completion of CTSQ)
and clinical AEs were not related with SWT (data not shown).

Table 4. QoL scores after 4 cycles of chemotherapy and its explained variance by SWT domain score
of the CTSQ

WHOQOL-BREF EORTC QLQ-C30

Facet/domains N Mean(SD) p R*>  Scales N Mean(SD) p R?

Overall QoL/ 65 6.3(1.6) 0.203 0.041 Global Health Status/QoL 63 58.6(23.8) 0.412 0.170

general health

Physical health 63 13.7(3.0) 0.240 0.058 Physical functioning 65 65.7(21.8) 0.279 0.078

Psychological health 64 14.2(2.2) 0.354 0.125 Role functioning 65 54.9(33.6) 0.155 0.024

Social relationships 64 15.5(2.5) 0.094 0.009 Emotional functioning 64 76.0(21.5) 0.191 0.036

Environment 63 16.2(2.1) 0.179 0.032 Cognitive functioning 64 78.1(23.9) -0.042 0.002
Social functioning 63 75.4(26.8) 0.128 0.016

p is the Pearson’s correlation coefficient between the SWT domain score and the QoL score.

Abbreviations: SWT, satisfaction with therapy; WHOQOL-BREF, World Health Organization Quality of Life-
BREF; EORTC QLQ-C30, European Organization for Research and Treatment of Cancer Quality of Life Ques-
tionnaire-Core 30; QoL, Quality of Life; SD, standard deviation; N, number of patients; R?, explained variance

Table 5. Linear regression analyses of factors associated with satisfaction with therapy (N=60)

Univariable analysis Multivariable analysis
B coefficient P-value B coefficient’ P-value
(95% Cl) (95% Cl)
Age 0.51(0.10,0.93) 0.042 0.43(0.05,0.82) 0.028
Sex
female vs. male -6.74 (-13.42,-0.06) 0.048 -3.90 (-9.98, 2.17) 0.203
ECOG performance score
0vs. =1 -1.61(-9.14, 5.92) 0.670
Tumor response (4th cycle)
PRvs. SD or PD -8.94 (-15.99, -1.90) 0.014 7.93(1.64, 14.22) 0.014
No. of grade 1/2 AEs' -0.13(-0.86, 0.60) 0.731
No. of grade 3/4 AEs' 1.27 (-0.77, 3.30) 0.217
FSE domain score 0.19(0.06, 0.32) 0.004 0.17 (0.06, 0.29) 0.005

"Adjusted for all factors statistically significant p <0.05 in the univariable model.

'Cancer or treatment related adverse events during total treatment period.

Abbreviations: 3, standardized beta; ECOG, Eastern Cooperative Oncology Group; N, number of patients;
PR, partial response; SD, stable disease; PD, progressive disease; QoL, quality of life; AE, adverse event; FSE,
feelings about side effects.
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DISCUSSION

As shared decision making becomes increasingly important nowadays, the need for
clinically useful patient reported outcomes increases likewise. It has been recently dem-
onstrated that shared decisions were positively associated with a higher patient-reported
quality of care [23], which may be particularly important in cancer patients with poor
prognosis. Therefore, our objective was to assess the value of patient reported SWT along-
side widely accepted clinical outcomes of therapy. To our knowledge, this is the first study
to have extensively assessed and characterized patients’ satisfaction with chemotherapy.

Our results propose that SWT covers different aspects of patient-centered and reported
impact of treatment effects than QoL and adverse events and therefore SWT could be
useful in decision making, as it offers important supplementary information from a
patients’ perspective. SWT described < 10% of the variance of the functional scales and
domains from both (HR)QoL questionnaires, except for global Health Status/QoL (17%)
and the psychological domain (13%). Accordingly, our group [18] already suggested the
additional informative value of patients’ SWT as the different aspects of (HR)QoL showed
a low correlation (<0.3) to items of the CTSQ. Although symptomatic adverse events may
substantially contribute to QoL in NSCLC [5], the frequency of (severe) treatment and
cancer-related adverse events was not associated with treatment satisfaction. However,
patients with better feelings about these side effects appeared to be more content with
therapy. Therefore, patients’ education about and management of adverse events may
have added value in maintaining patients’ well-being during chemotherapy, ultimately
resulting in higher treatment satisfaction.

In our study, >80% of the patients valued pemetrexed and platinum-based chemother-
apy as worth taking and would probably or definitely decide to take the chemotherapy
again regardless of the presence of chemotherapy-related adverse events or deterioration
in QoL. As ~75% of the patients correctly expected no or unlikely cancer cure, expressed
satisfaction with therapy in our study is not solely a reflection of inaccurate expectations.
Previous studies evaluating treatment preferences in a variety of oncological populations
have reported that patients value even small benefits greatly and judge toxicity as less
important [10,24]. More recently, Peeters et al. [12] and Pacchiana et al. [25] assessed
patients’ perceptions on future maintenance treatment for advanced NSCLC and they
showed a generally favorable attitude towards treatment continuation at foresight, even
if the expected gain of overall survival would be minimal. In agreement with our findings,
mild-to-moderate side effects would be accepted by most patients [12]. Blinman et al [10]
noticed that smaller benefits were judged sufficient for metastatic compared to locally ad-
vanced NSCLC. Furthermore, pemetrexed has been shown to be associated with relatively
mild toxicity profiles and is generally well tolerated [3,26]. In our study population, these

137



138

CHAPTER 6

considerations may have contributed to the highly valued merits of treatment despite side
effects and the large willingness to undergo treatment again at hindsight.

Older patients showed a higher treatment satisfaction than younger patients, which
offers no support to restrained prescription of pemetrexed and platinum-based chemo-
therapy in the elderly. Although recent studies have shown that palliative platinum-based
doublet treatments result in improved survival rates comparable to younger patients,
they often receive no chemotherapy or only single-agent regimens resulting in risk of un-
dertreatment [27-29]. However, adequate information about other important treatment
outcomes as toxicity, symptom relief and costs are scarce. In general, younger patients are
more socially active compared to elderly. Moreover, it is commonly accepted that senes-
cence is associated with an increased risk of morbidity and mortality. Therefore, higher
hopes and demands of chemotherapy and worse coping with a shorter life expectancy
may explain the finding in our study that younger patients are less easily satisfied with
treatment.

Importantly, patients in our study represent a real-life study population, which signifi-
cantly differs from populations generally included in clinical trials. Many patients in our
population had (multiple) comorbidities, which occurs more frequently in unselected
cancer populations [30]. However, this is in contrast to earlier clinical trials where patients
with significant comorbidities or organ dysfunction were excluded from enrolment [3,31].
Additionally, higher median age and the inclusion of patients with a high (= 2) ECOG per-
formance score compared to previous clinical trials could have led to lower tolerability of
treatment and higher number of (severe) adverse events. Grutters et al. already showed
that (even mild) adverse events might negatively influence QoL outcomes [5].

A major limitation of our study is imposed by the study design, which prevented us
to evaluate treatment satisfaction (and its relation with change of Qol) in patients who
did not complete the full treatment of four cycles chemotherapy. Therefore, our results
were obtained in a group of patients who had a good performance score and who mainly
established disease stabilization. These factors could have led to an overestimation of the
level of treatment satisfaction and underestimation of the associations between SWT with
QoL and (feelings about) adverse events and between treatment response and SWT. In
future research, we would recommend to assess SWT earlier during therapy to increase
knowledge with respect to treatment satisfaction in patients with clinically important
toxicities, poor treatment response and worse QoL. Finally, we cannot exclude the pos-
sibility of unmeasured false hope and social desirability bias in our results. Since patients
completed the questionnaires by self-report and the questionnaires were collected by
their care providers, it is possible patients responded with greater optimism than they
actually felt.
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CONCLUSION

In conclusion, the CTSQ is a useful tool to extensively assess SWT in research as well as in
daily clinical decision making. The results of this study justify further exploration of SWT
in patients with advanced NSCLC treated with chemotherapy. In shared decision making
on palliative treatment, knowledge about patients’ treatment satisfaction may provide
important supplementary information besides patients’ QoL and treatment toxicities.
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SUPPLEMENTAL TABLES
Table Al. Reasons for non-completion of questionnaires by patients who started chemotherapy
baseline 2" cycle (day 7-14) 4" cycle (day 14-21)
N=165 N=141 N=89
EORTC QLQ-C30 EORTC QLQ-C30 WHOQOL-  EORTC QLQ-C30 WHOQOL-
WHOQOL-BREF BREF BREF
CTSQ
Non-completion, total 24 (14.5) 31(21.9) 24 (27.0)
Not able to read Dutch 1(0.6) 1(0.7) 1(1.1)
Physical disabilities 3(1.8) 1(0.7) 1(1.1)
Poor condition 8(4.2) 6(4.3) 2(2.2)
Mental burden 7(4.2) 4(2.8) 4(4.5)
Stop study, death N/A 3(2.1) 1(1.1)
Stop study, PD N/A 3(2.1) 1(1.1)
Stop study, toxicity N/A 1(0.7) 0
Logistic failure 5(3.0) 10(7.1) 10(11.2)
Unknown 1(0.6) 2(1.4) 4 (4.5)

Data are expressed as frequencies (percentage). Abbreviations: EORTC QLQ-C30, European Organization
for Research and Treatment of Cancer Quality of Life Questionnaire-Core 30; WHOQOL-BREF, World Health
Organization Quality of Life-BREF; CTSQ, Cancer Therapy Satisfaction Questionnaire; PD, progressive dis-

ease; N/A, not applicable
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Table A2. CTSQ domains in relation with change in EORTC QLQ C-30 QoL and functional scale scores
between before and after treatment with pemetrexed (N=63)

EORTCQLQC-30 A QoL group N (%) Mean change in Domain score P-value’
scales scale score’ SWT
Global Health Deterioration 21(33) -24.6 (24.4) 78.4(13.2) 0.801
Status/QolL No change 11(17) -0.76 (24.6) 77.3(14.8)
Improvement 31 (49) 13.9(22.5) 80.0(12.5)
Physical Deterioration 36 (57) -23.3(17.0) 76.6 (14.5) 0.346
functioning No change 6 (10) 0.0 (0.0) 83.8(8.6)
Improvement 21(33) 20.3(17.8) 81.8 (10.5)
Role functioning Deterioration 33(52) -38.9(120.2) 78.7 (12.4) 0.965
No change 9 (14) 0.0 (0.0) 77.0 (20.0)
Improvement 21 (33) 41.3(22.7) 80.4 (10.6)
Emotional Deterioration 21(33) -22.4(18.2) 77.9(14.5) 0.818
functioning No change 8(13) 0.0 (0.0) 79.9 (19.6)
Improvement 32 (51) 22.4 (18.3) 79.2 (10.6)
Missing 2 (3)
Cognitive Deterioration 21(33) -29.4 (22.3) 76.0 (13.9) 0.441
functioning No change 28 (45) 0.0 (0.0) 80.4 (11.6)
Improvement 12 (19) 25.0 (16.7) 80.1(15.4)
Missing 2(3)
Social functioning  Deterioration 21(33) -30.2 (25.6) 78.5(13.1) 0.904
No change 19 (31) 0.0 (0.0) 78.2 (15.0)
Improvement 20 (32) 33.3(18.7) 80.0(12.1)
Missing 3(5)

Data are expressed as means (SD).

'Minimal clinical important difference=5, > 5 in positive or negative direction were considered as having an
improvement or deterioration in QoL respectively

*Distributions of data across groups were compared using the Kruskal-Wallis test.

Abbreviations: EORTC QLQ-C30; European Organization for Research and Treatment of Cancer Quality of
Life Questionnaire-Core 30; SD, standard deviation; N, number of patients; QoL, Quality of Life; SWT, satis-
faction with therapy.
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Table A3. CTSQ domains in relation with change in WHOQOL-BREF QoL and domain scores between
2" and 4"cycle of chemotherapy (after treatment) with pemetrexed (N=55)

Mean change

WHOQOL-BREF in overall QoL/ Domain score
facet/domains A QoL group N (%) domain score’ SWT P-value”
Deterioration 15 (27) -2.2(1.2) 78.1(15.0)
Overall QoL/
No ch 16 (2 .0 (0. 76.1(12.4 0.2
general health o change 6(29) 0.0 (0.0) 6.1 ( ) 30
Improvement 24 (44) 1.8(0.9) 83.2(9.8)
Deterioration 15 (27) -3.6 (1.8) 78.5(15.3)
Physical health No change 22 (40) 0.0(0.7) 79.2 (11.3) 0.883
Improvement 16 (29) 3.0(1.1) 81.7(11.7)
Missing 2 (4)
Deterioration 20 (36) -2.4(1.2) 75.0 (12.1)
Psych i
hz);fthomg'cal No change 20 (36) 0.1(0.6) 81.8 (13.8) 0.132
Improvement 14 (25) 2.3(0.7) 83.2(9.0)
Missing 1(2)
Deterioration 22 (40) -2.6(2.2) 81.1(11.0)
Social relationships No change 15 (27) 0.0 (0.2) 75.7 (12.5) 0.404
Improvement 17 (31) 2.1(0.9) 81.1(14.0)
Missing 1(2)
Environment Deterioration 13 (24) -2.8 (1.1) 81.8(10.2) 0.847
No change 31(56) 0.0 (0.6) 79.6 (13.1)
Improvement 9 (16) 1.9 (0.6) 78.2 (13.5)
Missing 2(4)

Data are expressed as means (SD).

Minimal clinical important differences were used to determine deterioration, no change and improvement
of QoL per domain/facet.

‘Distributions of data across groups were compared using the Kruskal-Wallis test.

Abbreviations: WHOQOL-BREF, World Health Organization Quality of Life-BREF; QoL, Quality of Life; SD,
standard deviation; N, number of patients; SWT, satisfaction with therapy.
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Table A4. CTSQ domains in relation with change in EORTC QLQ C-30 QoL and functional domain scores
between 2™ and 4"cycle of chemotherapy (after treatment) with pemetrexed (N=60)

EORTC QLQ C-30 Mean changein scale Domain score
scales A QoL group N (%) score’ SWT P-value’
Deterioration 21(35) -26.2 (15.0) 78.2(11.9)
Global Health
No ch 11(18 0.0 (0.0 86.0(11.8 0.191
Status/QoL o change (18) (0.0) ( )
Improvement 21(35) 18.3(13.3) 78.1(12.9)
Missing 7(12)
Deterioration 29 (48) -20.2 (16.2) 76.9 (15.7)
Physical
No ch 12 (2 .0 (0. 1.3(7.2 .
functioning o change (20) 0.0 (0.0) 81.3(7.2) 0.855
Improvement 20 (33) 21.0(11.9) 81.4(11.6)
Deterioration 26 (43) -32.7 (16.0) 78.9(12.8)
Role functioning No change 19(32) 0.0 (0.0) 89.1(13.4) 0.980
Improvement 15 (25) 36.7 (16.9) 80.2 (14.1)
Deterioration 21(35) -22.2 (14.8) 77.9(14.8)
Emotional
motiona No change 15 (25) 0.0(0.0) 78.3(10.0) 0.699
functioning
Improvement 18 (30) 15.7 (7.5) 82.7 (11.2)
Missing 6 (10)
Deterioration 19 (32) -26.3(12.8) 77.6 (14.4)
Cogn!tw? No change 21(35) 0.0 (0.0) 79.6 (10.8) 0.670
functioning
Improvement 14 (23) 26.2 (12.6) 82.4(12.2)
Missing 6 (10)
Deterioration 20 (33) -30.0 (23.3) 77.3(14.3)
Social functioning  No change 17 (28) 0.0 (0.0) 80.2 (11.7) 0.807
Improvement 16 (27) 34.4 (15.5) 82.4(10.9)
Missing 7(12)

Data are expressed as means (SD).

'Minimum clinical important difference = 5, > 5 in positive or negative direction was considered as having
an improvement or deterioration in QoL, respectively.

‘Distributions of data across groups were compared using the Kruskal-Wallis test.

Abbreviations: EORTC QLQ-C30, European Organization for Research and Treatment of Cancer Quality of
Life Questionnaire-Core 30; SD, standard deviation; N, number of patients; QoL, Quality of Life; SWT, satis-
faction with therapy.
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ABSTRACT

Background: The objective of this study is to investigate the role and experience of early-
stage non-small cell lung cancer (NSCLC) patients in the decision making process concern-
ing treatment selection in the current clinical practice.

Methods: Stage I-1l NSCLC patients (surgery 55 patients, stereotactic body radiotherapy
(SBRT) 29 patients, median age 68) were included in this prospective study and completed
a questionnaire that explored: (1) perceived patient knowledge of the advantages and
disadvantages of the treatment options, (2) experience with current clinical decision mak-
ing, and (3) the information that the patient reported to have received from their treating
physician. This was assessed by multiple-choice, 1-5 Likert scale, and open questions. The
Decisional Conflict Scale was used to assess the decisional conflict. Health-Related Qual-
ity of life (HRQoL) was measured with SF-36 questionnaire.

Results: In 19% of patients, there was self-reported perceived lack of knowledge about
the advantages and disadvantages of the treatment options. Seventy-four percent of
patients felt that they were sufficiently involved in decision making by their physician,
and 81% found it important to be involved in decision making. Forty percent experienced
decisional conflict, and one-in-five patients to such an extent that it made them feel un-
sure about the decision. Subscores with regard to feeling uninformed and on uncertainty,
contributed the most to decisional conflict, as 36% felt uninformed and 17% of patients
were not satisfied with their decision. HRQoL was not influenced by patient experience
with decision making or patient preferences for shared decision making.

Conclusions: Dutch early-stage NSCLC patients find it important to be involved in treat-
ment decision making. Yet a substantial proportion experiences decisional conflict and
feels uninformed. Better patient information and/or involvement in treatment decision
making is needed in order to improve patient knowledge and hopefully reduce decisional
conflict.



Patients’ experiences with decision making

BACKGROUND

Surgical resection is considered the preferred treatment for patients with early-stage non-
small cell lung cancer (NSCLC). A less invasive option for patients with comorbidities is
stereotactic body radiotherapy (SBRT) [1, 2]. Several studies have demonstrated that SBRT
may be as effective as surgery in potentially operable patients, however, randomized trials
with larger patient populations and longer follow-up are still lacking [3-5]. In this setting
it is important to provide adequate information to allow patients to take an active role in
treatment decision making.

Shared decision making (SDM) is a process in which physician and patient work together
in making a health decision after discussing the options, the benefits and harms, and
considering the patients’ values, preferences, and circumstances [6, 7]. SDM is seen as the
middle ground between informed choice, where the patient makes the decision based on
information received from the physician, and traditional paternalistic decision making,
where the physician makes the decision based on best available evidence [8, 9]. Patients
who are active participants in the process of their care, for example asking questions,
expressing their opinions and preferences, have better health outcomes, more knowledge
regarding the disease and they are less anxious than patients who do not participate in the
decision making [7, 10-12]. SDM supports patients to understand the disease and weigh
advantages and disadvantages of treatment options in their own context, which will result
in an informed treatment decision making with patients’ needs and values incorporated.
Although SDM has gained increased awareness among the healthcare community, it has
not been widely incorporated into routine clinical practice in lung cancer care. This can be
explained by the fact that there is lack of familiarity with SDM [13, 14], and also because
the care of lung cancer patients can be complex due to multiple treatment types over an
extended period of time and often includes a guideline-driven treatment [15]. Further-
more, there are a number of factors that complicate the implementation of SDM in current
clinical practice such as guideline based treatments, patient knowledge, time constrains,
and care settings [16, 17].

This study assesses among Dutch early-stage NSCLC patients: (1) perceived patient
knowledge of the advantages and disadvantages of treatment options, (2) experience with
current clinical decision making, and (3) perceived understanding of information regard-
ing their disease and the treatment.
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METHODS

Patient population

Between December 2012 and December 2014, 155 consecutive patients with stage | or Il
NSCLC were recruited for this prospective observational study. These patients were sub-
sequently treated surgically or with SBRT at Erasmus University Medical Center, Erasmus
MC Cancer Institute, or Amphia Hospital Breda. Consecutive patients were contacted by
telephone to explain the purpose of the study and obtain their consent to receive a ques-
tionnaire. Only patients who agreed to participate and provided written informed consent
were eligible for the inclusion in this study (n = 84). The overall response rate was 54%.
No significant differences were found between responders and non-responders in terms
of baseline characteristics. This study was approved by the institutional review board of
Erasmus University Medical Center (MEC 2012-462).

Clinical staging of patients treated surgically (n= 55) or with SBRT (n = 29) was done
with CT-scan, 18FDG-PET imaging and/or using (minimally invasive) endoscopic tech-
niques when appropriate. Clinical and pathological staging was based on American Joint
Committee on Cancer 7™ edition staging manual [18]. Chronic obstructive pulmonary
disease (COPD) was defined according to the GOLD criteria [19]. Comorbidity scores were
recorded using the Charlson Comorbidity Index (CCI) [20]. Treatment planning of patients
who received SBRT have been described previously [21]. All patients were discussed in a
multidisciplinary team meeting before being accepted for treatment.

Data collection

Baseline characteristics of patients were collected by reviewing the patients’ medical
records and hospital information system. After the treatment decision was made but
before the actual start of the treatment, patients completed a questionnaire. The aim of
this questionnaire is to investigate: (1) perceived patient knowledge of the advantages and
disadvantages of treatment options, (2) experience with current clinical decision making
(this includes the preferences, patient experience and involvement in treatment decision
making using the Decisional Conflict Scale (DCS) and Control Preferences Scale (CPS), and
(3) perceived understanding of information regarding their disease and the treatment.
These components are measured at baseline using multiple choice questions, a 1-5 Likert
scale, and open questions. Health-Related Quality of Life (HRQoL) was measured before
the treatment, 6 months and 12 months after the treatment using the Short-Form 36-Item
Health Survey (SF-36). For details regarding the questionnaire see Additional file 1.

Control preference scale

The patients’ preferred decisional role was assessed using a modified version of the CPS.
The CPS is an instrument that assesses preferences regarding patient participation in
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health care decisions. Patients were asked to select one of the five statements on roles
in treatment decision making; (A) the physician makes the decision about the treatment
alone, (B) the physician makes the decision after considering the patient’s opinion, (C)
the patient makes the decision together with the clinician, (D) the patient makes the deci-
sion after considering the doctor’s opinion, and (E) the patient makes the decision about
the treatment alone [22-24]. This scale has been widely used in previous studies [25, 26].
To investigate the potential association between education level and CPS patients were
asked to indicate their educational attainment.

Decisional conflict scale

The DCS was used to assess the level of ‘decisional conflict’ that patients experience
while making health care decisions. This scale has been extensively validated and has
been widely used. The DCS measures decision uncertainty that leads to decision delay
and quantifies modifiable factors which contribute to uncertainty. It contains 16 items,
each using a five-point Likert response format (i.e., completely agree, agree, neither agree
nor disagree, disagree, completely disagree). These items are combined to form a total
score and five subscales (i.e., uncertainty, informed, values clarity, support, and effective
decision subscore). Scores lower than 25 are associated with implementing decisions and
scores exceeding 37.5 are associated with delay or feeling unsure about implementation
[27, 28]. In case of missing values (< 6%) we used a multiple imputation technique to
impute missing values in order to avoid them being depicted as ‘unknown’ in incomplete
observations. We have used 5-fold multiple imputation using SPSS for Windows version 21
[29]. In the surgery group 32 and 19 patients were alive at 6 and 12 months without tumor
progression, respectively. In the SBRT group this was 9 and 4 patients at 6 and 12 months,
respectively. Due to the low response rates at 6 and 12 months we could not explore deci-
sional conflict over time.

Health-Related Quality of Life assessment

HRQoL was measured with the SF-36. The SF-36 is the most extensively used and evaluated
health outcomes measure and has shown to be valid and reliable in multiple populations.
The SF-36 assess eight self-reported aspects of HRQoL (i.e., physical functioning, role
physical functioning, role emotional functioning, mental health, vitality, social function-
ing, bodily pain, and general health). It also yields physical (PCS) and mental (MCS) health
summary measures. Scale scores are obtained by summing the items together within a
domain, dividing this outcome by the range of scores and then transforming the scores
to a scale from 0 to 100 [30]. The mean score of the PCS and MCS is 50 with a standard
deviation of 10 and wherein a higher score means a better health status. Furthermore,
a higher score on the SF-36 subdomains represents a better functioning; a high score on
the bodily pain scale indicates the absence of pain. The scale has good reliability, with
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Cronbach a ranging from 0.65 to 0.96 for all subscales [31]. We used the Dutch adaptation
of the SF-36 health status scale [32]. Patients were asked to complete the SF-36 form after
treatment decision was made but before the treatment (baseline), at 6 and 12 months
to all surviving patients. In case of missing values we applied simple imputation [33, 34].
HRQoL was assessed in 84 patients at baseline (surgery = 55, SBRT = 29). Due to the low
response rates at 6 and 12 months (surgery group 32 and 19 patients were alive at 6 and
12 months and this was in the SBRT group 9 and 4 patients, respectively) the effect of time
could not be analyzed.

Local control and the presence of metastases were defined according to the guidelines
of ACCP and STS [35]. Twelve patients were diagnosed with tumor recurrence after the
treatment, four of these patients had both locoregional and distant recurrence.

Statistical analysis

Continuous data are reported as mean = SD or median with range, and categorical data
arereported as proportions. Normally distributed continuous variables were compared by
using Student t tests, and not normally distributed (Kolmogorov-Smirnov) data were com-
pared by using the Mann-Whitney U test. Discrete variables were compared by using the
Chi-Square test or the Fisher Exact test where appropriate. Aim 1 and 3 of this manuscript
were analyzed using simple statistics by counting the ‘yes’ and ‘no’ answers. Components
measured with 1-5 Likert-scale were not categorized.

A general linear model (GLM) with the bootstrap method was used to assess the associa-
tion between HRQoL measured at baseline and (1) patients’ experience with involvement
in treatment selection, (2) patients’ preferences for SDM, and (3) patients’ preferred deci-
sionalrole in treatment decision making (assessed with CPS). The purpose behind the use
of bootstrapping is to account for skewed distribution of residuals of SF-36 variables [36,
37] and to obtain valid and reliable p-values.

All statistical tests were two-tailed and a p-value of <0.05 was regarded as statistical sig-
nificant. The statistical software package SPSS for Windows version 21 (SPSS Inc., Chicago,
IL) was used for data analysis. GraphPad Prism5.00 for Windows (GraphPad software, San
Diego, CA) was used to obtain graphs of QoL.

RESULTS

The baseline characteristics of all 84 patients are listed in Table 1. In 55 patients surgical
treatment was chosen (median age = 65), in 29 patients SBRT (median age = 73). In this
cohort of patients the education level was in accordance with the education level of the
general Dutch population [38].



Table 1. Patient characteristics
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Characteristics Total Surgery Radiotherapy P-value
(N=84) (N=55) (N=29)
Sex 0.406
Male (%) 44 (52) 27 (49) 17 (59)
Female (%) 40 (48) 28 (51) 12 (41)
Age, median (range) 68 (50-87) 65 (50-81) 73 (52-87) 0.001
Education level (%): 0.875
Primary education 12 (14) 8 (15) 4 (14)
Secondary education 21 (55) 29 (53) 17 (59)
Higher education 46 (27) 15 (27) 8 (27)
other 3(4) 3(5)
Smoking habits
Nonsmoker (%) 3(4) 2(4) 1(3) 0.588
Current or former smoker (%) 60 (71) 38(69) 22 (76)
Unknown, N (%) 21 (25) 15 (27) 6 (21)
FEV,% mean+SD 80 (24) 87 (20) 67 (26) 0.001
Unknown, N (%) 3(4) 2 (4) 1(3)
DLCO (%) mean=SD 76 (24) 83(22) 61 (22) <0.001
COPD (%) 0.001
No COPD 38 (45) 31(56) 7(24)
GOLD | 17 (20) 10 (18) 7(24)
GoLD Il 19 (23) 13 (24) 6(21)
GOLD Il 8(10) 1(2) 7(24)
GOLD IV 2(2) - 2(7)
Charlson comorbidity index (%) 0.026
<1 47 (56) 33(60) 14 (48)
2-3 26 (31) 17(31) 9(32)
4 6(7) 3(5) 3(10)
=5 5(6) 2(4) 3(10)
Clinical stage (%) 0.001
IA 47 (56) 22 (40) 25 (86)
IB 14 (17) 12 (22) 2(7)
lA 17 (20) 15 (27) 2(7)
1B 6(7) 6(11)
Pathological stage (%)
IA 17 (31) 17 (31)
IB 18 (33) 18 (33)
1A 9 (16) 9(16)
1B 7(13) 7(13)
11A/B 4(7) 4(7)
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Table 1. Patient characteristics (continued)

Characteristics Total Surgery Radiotherapy P-value
(N=84) (N=55) (N=29)

Histology (%) 0.262
Squamous cell carcinoma 18(21) 14 (26) 4 (14)
Adenocarcinoma 21(25) 15 (27) 6(21)

Large cell carcinoma 8 (10) 6(11) 2(7)
NSCLC 37 (44) 20 (36) 17 (58)

Clinical tumor diameter (mm), median (range) 25 (7-130) 29 (7-130) 22 (9-41) <0.001
Unknown, N (%) 11(5)

Pathological tumor diameter (mm), median 28 (1-90) 28 (1-90)

(range)

Abbreviations: FEV,%, forced expiratory volume in 1 second expressed as a percent of predicted; DLCO, dif-
fusion capacity of the lung for carbon monoxide; COPD, chronic obstructive pulmonary disease; N, number
of patients; SD, standard deviation; NSCLC, non-small cell lung cancer.

Perceived patient knowledge regarding the treatment

Self-reported lack of knowledge about the advantages and disadvantages of the treat-
ment options was present in 18% of patients in the surgery group and in 22% of patientsin
the SBRT group. Self-reported lack of knowledge about the treatment risks was present in
6% of patients in the surgery group and in 21% of patients in the SBRT group.

Experience with current clinical decision making

Patient preferences for SDM

The majority (85%) of patients agreed that ideally decision making should be done to-
gether with the physician. Twelve percent of patients wanted to leave the decision about
the appropriate treatment to their treating physician and 3% indicated that the decision
should be done mainly by patients. No association was found between the education level
and the control preference scale.

Experience in treatment decision making

On average, patients in this cohort discussed their treatment with three physicians. The
majority of patients in the surgery and SBRT group involved a family member in making
the choice for a treatment, 75 and 68%, respectively. Most of patients thought that they
had enough time to make an informed decision (80% in the surgery group and 79% in the
SBRT group). Patients indicated that several subjects were discussed during the conversa-
tion with their treating physician. Two percent of patients in the surgery group had the
feeling that not every aspect of the treatment was discussed during the conversation with
their treating physician. This was 11% in the SBRT group.
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In the surgery group, 40% of patients experienced decisional conflict (score > 25), and
22% to such an extent that they felt unsure about their decision (score > 37.5). Thirty-two
percent felt uncertain about the best choice, and 39% felt uninformed. Twenty-nine
percent felt unclear about personal values for benefits and side effects of the treatment.
Twenty-one percent felt unsupported in decision making, and 21% of patients were not
satisfied with their decision.

In the SBRT group, 48% of patients experienced decisional conflict, and 7% to such an
extent that they felt unsure about their decision. Thirty-five percent felt uncertain about
the best choice, and 29% felt uninformed. Thirty-two percent felt unclear about personal
values for benefits and side effects of the treatment. Fourteen percent felt unsupported in
decision making, and 7% of patients were not satisfied with their decision. Subscores on
feeling uninformed and on uncertainty contributed the most to decisional conflict. Scores
exceeding 37.5 are described here, details of the total score and five subscales for the two
treatment groups are illustrated in Fig. 1.

Fig. 1 Decisional conflict in patients treated surgically or with stereotactic body radiotherapy (SBRT). Scores
<25 (green color) are associated with implementing decisions and scores <37.5 (red color) are associated
with delay or feeling unsure about implementation. Orange color represent scores between 25 and 37.5

M score >37,5

40% score 25-37,5

M score 0-24

20% -

0% -

Sx SBRT Sx SBRT Sx SBRT Sx SBRT

Total score Uncertainty | Informed |Values clarity] Support
subscore subscore subscore subscore

Involvement in treatment decision making
Seventy-four percent of patients felt that they were sufficiently involved in decision
making by their physician, 73% felt that they had a choice between different treatment
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options, 81% found it important to be involved in decision making, 6% reported that
alternative treatment options and complementary treatments were not discussed during
the conversation about their treatment. Patients mentioned immunotherapy, diet and
vitamin supplements as an example. Involvement in treatment decision making for the
two treatment groups can be found in Table 2.

Table 2. Involvement in treatment decision making for the two treatment groups

Involvement in decision making Surgery Radiotherapy (%)
(%)

Felt sufficiently involved 78 68

Found important to be involved 78 89

Having a choice 71 79

Not having a choice 18 7

Perceived understanding of information regarding the disease and the
treatment

Patients were asked to report which topics were discussed during the conversation about
their treatment. Figure 2 illustrates that the minority of patients who undergone surgery
or radiation therapy received information about the survival, 24 and 18%, respectively.

Fig. 2 Information that the patient received during the consultation

H Surgery

M Radiotherapy
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Health-Related Quality of Life assessment

At baseline, patients in the surgery group scored higher on physical component summary
(mean 42.4 + 12.3) than patients in the SBRT group (mean 34.4 + 10.1), Fig. 3. No major
differences could be found between the HRQoL in the surgery and SBRT group for the
other measured SF-36 scales, except for physical functioning and general health (Fig. 4).
Recurrence rates and death rates areillustrated in Table 3.

Fig. 3 Scatterplot of physical component summary (PCS) and mental component summary (MCS) at base-
line in the surgery and stereotactic body radiotherapy (SBRT) group
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Fig. 4 Eight self-reported aspects of HRQoL measured at baseline. The scores are expressed as the mean
score with a standard deviation stratified by treatment group. A high score indicates better HRQoL, with a
high score on bodily pain representing absence of pain
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SDM and HRQoL at baseline
No significant association could be found between HRQoL and patient experience with

involvement in treatment selection (PCS p-value = 0.398, MCS p-value = 0.341), patient
preferences for SDM (PCS p-values = 0.439, MCS p-value = 0.580), and final decision in lung

cancer treatment selection (PCS p-value = 0.402, MCS p-value = 0.662).
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Table 3. Recurrence rate of patients treated surgically or with SBRT. Four patients had both loco-re-
gional recurrence and distant recurrence.

Surgery (%) Radiotherapy (%)
All recurrence 9 (16) 3(10)
Time till all recurrence(mean + SD) 1.1+£0.7 months 0.4 +0.06 months
Local recurrence 1(2) -
Loco-regional recurrence 4(7) 1(3)
Distant recurrence 9(16) 2 (7)
Death 5(9) 8(28)

Abbreviations: SD, standard deviation

DISCUSSION

This study illustrate that in the current clinical practice lung cancer patients experience
decisional conflict and suboptimal information provision regarding the treatment and
survival which highlights the need of improvement of information conveyance, and in-
volvement of patients with early-stage NSCLC in treatment decision making.

Perceived patient knowledge regarding the treatment and
communication with the patient

Up to one-fifth of patients reported lack of knowledge about the advantages and disad-
vantages of the treatment options and one-tenth of patients reported lack of knowledge
about the treatment risks. These results illustrate that providing information needs to
improve, particularly in an early stage of diagnosis and treatment because lung cancer
patients are emotionally unstable and could be overloaded with information about their
disease [39]. Numerous studies explored different strategies to improve and adopt SDM in
clinical practice [40]. One of the main topics of improving cancer communication is ‘health
literacy’ which involves the ability of the patient to read, understand, and use health infor-
mation to make an appropriate decision. In order to achieve an effective communication it
is essential to describe health state in language that is accessible to the patient and discuss
the benefits and risks of treatment options in a balanced way [41, 42]. In the field of breast
cancer itisillustrated that deciding on a cancer treatment without fully understanding the
associated risks and benefits could lead to overuse or underuse of cancer treatments [43,
44).

Additionally, the majority of patients felt sufficiently involved in treatment decision
making and indicated that they had enough time to make an informed decision. It was
interesting to see that the minority of patients reported to have received information on
survival. It is crucial to discuss survival and prognosis with the patient in a way that the
patient will understand this information because previous studies have shown that cancer
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patients overestimate their life expectancy and probabilities of cure when compared to
their physicians’ perspective [45-47]. This will lead to unrealistic high expectations about
the medical treatment, which is a common phenomenon in oncology patients [48, 49].

Experience with current clinical decision making

The majority of patients had a strong desire to participate in treatment decision mak-
ing and preferred the decision to be the outcome of a SDM-process. This is in line with
previous studies showing that more patients preferred to participate rather than delegate
decisions [50]. One of the challenges of SDM is knowing how much involvement a patient
wants and needs. It is even more difficult when patients vary in the amount of control
that they prefer to have over the treatment decision making at the time of diagnosis [26].
Using tools such as decision aids prior to the consultation or during the visit will improve
the communication between the patient and physician and there will be more time for the
patient to absorb health care information and ask questions during the consultation [51,
52].

Forty percent of patients experienced decisional conflict, and one-in-five patients to
such an extent that it made them feel unsure about the decision. Decisional conflict was
most evident in the uncertainty and informed subscale, suggesting that improvement of
patient uncertainty and better informing the patient before the treatment will improve
the quality of decision making [27]. The same rates has been reported by patients treated
for other type of cancer [53, 54]. Various factors can play a role in high levels of decisional
conflict in cancer patients. First, most cancer patients want as much information as pos-
sible, however, they could be overloaded with information when it is offered ‘all at once’ or
when the information is not provided to the patients’ family [55]. As we have illustrated in
this study, an inadequate level of perceived information contributes the most to decisional
conflict. Second, periodic assessment of a cancer patient’s information requirements
is also crucial, considering the complexity of cancer care. Finally, in our previous study
we have illustrated that patients who receive SBRT differ significantly from the surgical
patients [56]. It isimportant to appreciate these differences and realize that SBRT patients
do not always have a choice between treatment options.

Although decisional conflict is about what patients go through when confronted with
a difficult decision, the idea of decisional conflict is also to help patients to think about
participation in decision making and motivate them to engage in treatment decision mak-
ing [57]. Furthermore, these scales also illustrate how patients are informed and where the
improvements are needed.

Health-Related Quality of Life and shared decision making

In general, lung cancer patients have poor HRQoL compared to the general population or
patients without lung cancer [58, 59]. In this study, patients in the SBRT group scored at
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baseline lower on physical component summary compared to patients treated surgically.
No differences could be found regarding the mental component summary. An explanation
for the observed differences in HRQoL between the two groups could be the significant
differences in baseline characteristics [2, 56]. No association could be found between
HRQoL and different aspects of SDM meaning that in this study HRQoL was not positively
or negatively influenced by patient experiences with SDM. Our findings are comparable
with a number of studies concluding that there is weak evidence that aspects of SDM are
positively or negatively associated with QoL outcomes [60].

Strengths and limitations

The present study is a prospective observational cohort study allowing for new insights
into the process of SDM and information conveyance in lung cancer patients. Although
many articles have been written on SDM and patient participation in treatment decision
making in cancer patients, to our knowledge little research has been done on the role of
early-stage lung cancer patients -treated surgically or with SBRT- in treatment decision
making and patients experiences and preferences regarding SDM. Also, the lung cancer
patients were surveyed after diagnosis but before the treatment which allow us to inves-
tigate the unbiased perception of the patient regarding the treatment decision making.
Potential limitations need to be addressed regarding the present study. First, the
conceptual design of this study was not built on a specific theory. We explicitly chose to
include all patients with stage | or Il NSCLC who were planned for a surgical treatment or
SBRT. We wanted to illustrate patient participation in treatment decision making, since
there is little research about the role of early-stage lung cancer patients -treated surgi-
cally or with SBRT- in treatment decision making. Second, overall response rate was 54%
thus making the sample size of this study small. The non-responders were contacted to
ask why they would not be part of the study. The following major reasons were given:
(1) they were shocked by the diagnosis and therefore they did not want to complete the
questionnaire; (2) they were too preoccupied with their illness and therefore they had no
time for the questionnaire; (3) the questionnaire was too confrontational. However, no
significant differences were found between responders and non-responders in terms of
baseline characteristics. Third, we are aware of the shortcomings of using GLM. By using
the bootstrap method we have tried to account for this inadequacy. However, no differ-
ences were observed between the results of GLM and results of GLM with bootstrapping.
Finally, the response rate at 6 and 12 months was low due to recurrences rates and death
rates in both treatment groups making analyses of HRQoL at 6 and 12 months difficult.
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CONCLUSIONS

Shared decision making (SDM), where patients are involved as active partners with the
physician in treatment decisions, is an important part of patient centered cancer care as
it weighs the pros and cons of treatment options while taking patients values and prefer-
ences into account.

Dutch early-stage NSCLC patients find it important to be involved in treatment decision
making. The majority of patients in this study found it important to be involved in decision
making and reported that they felt sufficiently involved by their treating physician. Yet a
substantial proportion of patients experiences decisional conflict and feels uninformed.
HRQoL was not influenced by patient experiences with SDM. Better patient information,
and patient involvement in treatment decision making is needed in order to improve
patient knowledge and hopefully reduce decisional conflict.
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PATIENT REPORTED OUTCOMES IN LUNG CANCER

To this date lung cancer has the highest incidence of all major cancer types and is the
main cause of cancer-related mortality worldwide [1]. Despite recent advancements in
the treatment of advanced-stage lung cancer with Endothelial Growth Factor Receptor
tyrosine kinase inhibitors [2-6], Anaplastic Lymphoma Kinase inhibitors [7-10], and more
recently PD-1 and PD-L1 inhibitors [11-14], the survival benefits of these treatments often
apply to relatively few patients. Therefore, to further assess if these treatments are worth-
while, patient reported outcomes (PROs), such as Quality of Life (QoL), are included as an
outcome parameter to monitor the impact of side effects on patients’ well-being and to
facilitate drug approval and legislation.

Unfortunately, different definitions of QoL are often used in studies that report the
consequences of new treatments. According to the definition of QoL, as formulated by
the World Health Organization, QoL is ‘an individual’s perception of their position in life
in the context of the culture and value systems in which they live and in relation to their
goals, expectations, standards, and concerns’ [15]. ‘It is a broad ranging concept affected
in a complex way by the person’s physical health, psychological state, level of indepen-
dence, social relationships, personal beliefs, and their relation to salient features of their
environment’ [15,16]. However, considering the questionnaires (i.e., patient reported
outcome measures (PROMs)) that are used in studies that assess novel therapies, QoL
is conceptually equated with Health-Related Quality of Life (HRQoL) and Health Status
(HS). As a result, differences exist between the concepts these studies aim to measure and
those that are actually measured, which hampers comparison of outcomes and may lead
to doubtful conclusions. Therefore, prior to the start of a study that investigates patient-
reported outcomes (PROs) (i.e., HS, HRQoL, and Qol), it is highly recommended to first
define the concept of interest (i.e., PRO), subsequently to search for PROMs that claim
to asses this concept and inspect their items and psychometric properties, and, lastly, to
choose the PRO and associated PROM that bests reflects the concept of interest and the
study requirements [17].

In the introduction of this thesis examples of PROMs that are commonly used in patients
with lung cancer (i.e., Distress Thermometer [18], EQ-5D [19], EORTC QLQ-C30 [20], WHO-
QOL-BREF [21]) are mentioned. These instruments assess different concepts (i.e., distress,
HS, HRQoL, and Qol) and, in general, have satisfactory psychometric properties and can
be used in patients with lung cancer. Application of PROs may be worthwhile during daily
clinical practice. For instance, PRO outcomes observed in studies or in previously treated
patients may be used to compare treatments with similar survival benefits to aid patients
and physicians in making personalized treatment decisions. During treatment, results of
individual patients may be used to monitor the effects of therapy on a patient’s well-being
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so that additional care can be provided if needed [22]. This is of importance given that few
patients with advanced-stage lung cancer benefit from new treatments.

INTERPRETATION OF MAIN FINDINGS AND FUTURE PERSPECTIVES

Distress in patients with lung cancer

A PROM that is frequently applied in lung cancer patients treated with chemotherapy
to monitor the effects of disease and treatment on a patient’s well-being is the Distress
Thermometer (DT). The DT measures the unpleasant psychological (i.e., cognitive,
emotional, and behavioral), social, and spiritual experience associated with a diagnosis
and treatment of cancer [23,18]. Previously, in patients with breast cancer, moderate to
severe distress was related to a decrease in HRQoL [24]. Furthermore, several studies
demonstrated that HS and HRQOL are predictive for survival [25-32]. In addition, de-
pressive symptoms have been associated with decreased survival in patients with lung
cancer [33,34]. These results could indicate that a relation may exist between distress and
survival independent of HRQoL. Therefore, it was hypothesized that the DT would have
similar prognostic significance as HS and HRQoL. However, a relationship between the
DT and overall survival was not observed in patients with stage Ill lung cancer [35]. At the
first cycle of chemotherapy, the DT-score was not prognostic for overall survival. This may
be explained by the inability of the DT to measure the concept of HRQoL. Moreover, the
included patients could represent a population in which patients with the best and those
with the worst clinical status were not included resulting in selection bias. This could also
have contributed to the negative results. Remarkably, the reported distress was less than
observed in patients with other types of cancer [36,37]. This seems unexpected given the,
in general, limited prognosis and the high burden of disease and side effects in patients
with lung cancer. Patients’ increased age could be an explanation for the lower observed
levels of distress as increased age is previously related with the experience of less distress
in cancer [38]. In the described study, a large number of patients (n= 214) was excluded
since they did not complete the DT. This may be due to experience of side effects and de-
terioration of patients’ well-being. For future studies, it may be worthwhile to determine
whether completion of PROMs (e.g., the DT) is influenced by a reduced HS, HRQoL, and
QoL or the experience of side effects. This may provide health care professionals with new
insights in patients’ willingness to complete PROMs. Knowledge about these insights may
help physicians and nurses in aiding patients with the completion of PROMs by providing
additional care.
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Quality of Life in lung cancer

PROMs need to be reliable and valid given the patient population of interest. Since patients
with advanced-stage lung cancer, in general, have a limited prognosis compared to other
patients with cancer, and that their disease and treatment comes with a significant burden
of adverse events, psychometric analysis of PROMs may be mandatory in these patients.
For clinical purposes, it may be interesting to determine which patient-related factors (i.e.,
both clinical and demographic) are related to these PROs. For instance, some factors (e.g.,
older age, low performance status) could be used to identify patients prone to decreases
in their well-being. In addition, treatment of other factors such as anxiety or depressive
symptoms may provide opportunities to enhance a patient’s well-being.

To stimulate the evaluation of QoL in studies next to HS and HRQoL we tested the psy-
chometric properties of the WHOQOL-BREF in patients with advanced-stage lung cancer
and mesothelioma [39]. A Taiwanese study by Lin et al. also reported results of a psycho-
metric analysis of the WHOQOL-BREF. This study included patients with stage I to IV lung
cancer [40]. Validation of a QoL instrument in patients with advanced-stage lung cancer
was important since patients with stage | or Il cancer patients differ from advanced-stage
cancer patients. In general, patients with advanced-stage disease have a limited prognosis
and experience a substantial burden of disease and treatment-related adverse events.
Also an adapted version of the WHOQOL-BREF was used in the study by Lin et al. whereas
the study reported in this thesis used the Dutch translation of the original WHOQOL-BREF
[40]. Based on our results, the WHOQOL-BREF demonstrated satisfactory psychometric
characteristics. These results are comparable to those observed by Lin et al. [40] and the
WHOQOL group [41]. Compared to the WHOQOL-BREF field trial, patients in our study
scored lower on general health [41]. This finding illustrates the large impact of lung cancer
on patients compared with the general population and patients with other diseases and
cancer types. In addition to the field trial [41] and the Taiwanese study [40], we reported
the minimal clinically important differences (MCIDs) for the WHOQOL-BREF domain scores
using two distribution-based methods [39]. These MCIDs further enable the application
of the WHOQOL-BREF in research and clinical practice. Future studies should elaborate
on these findings by calculating MCIDs with the use of other methods (e.g., anchor-based
method).

Several sociodemographic and clinical factors have been associated with (HR)QoL
in lung cancer. Increased age, higher performance status, and higher education were
positively related to (HR)QoL, while female gender and having a spouse were negatively
related [42-44]. Furthermore, in patients with cancer, depressive symptoms are negatively
associated with HRQoL [45,46]. Contemplating on these findings, a study describing the
relationships between sociodemographic and clinical variables and personality traits with
(HR)QolL is reported in this thesis. It was observed that especially depressive symptoms
were negatively related to (HR)QoL besides the Eastern Cooperative Oncology Group
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performance score [47]. This observation provides opportunities to enhance (HR)QoL in
patients with advanced-stage cancer. It may be worthwhile to screen patients for the pres-
ence of depressive symptoms. Adequate management of these symptoms (e.g., referral to
apsychologist) could possibly increase patients’ QoL. In a recent meta-analysis, supportive
care interventions (i.e., psychotherapy, exercise program) reduced depressive symptoms
[48]. In addition, it would be interesting to explore if depressive symptoms also have a role
in shared decision making. In patients with diffuse large B-cell non-Hodgkin lymphoma
it was observed that depression reduced the chance of being treated with curative intent
with chemotherapy by hematologists [49]. Given that patients with advanced-stage lung
cancer may also experience depressive symptoms and are treated with chemotherapy,
depressive symptoms could also play a part in decision making in these patients.

The role of patients’ perspectives about treatment in shared decision
making and clinical practice

Although analysis of patients’ (HR)QoL in studies and clinical practice may be beneficial , it
does not evaluate how patients value their treatment. Given that chemotherapy may have
a negative impact on a patients’ HRQoL due to its side effects [50], in potential, this could
affect patients’ satisfaction with care. Several studies have reported about patients’ satis-
faction with care [51-53], but none of these studies reported on patients’ opinions related
to side effects. This is unfortunate asin a study by Rha et al. it was observed that clinicians
did not correctly estimate the impact of side effects (i.e., nausea and vomiting) on patients
[54]. Patients’ feelings about treatment can be assessed with the Cancer Therapy Satisfac-
tion Questionnaire (CTSQ) [55]. Completion of this questionnaire by patients may facilitate
clinical decision making and in the end patients’ (HR)QoL. In this thesis, results of a valida-
tion study of the CTSQ in patients with advanced-stage lung cancer was described. The
CTSQ is a reliable and valid instrument to assess satisfaction, feelings about side effects,
and expectations of treatment in patients with lung cancer [56]. Validation of the CTSQ in
these patients seemed legitimate as the questionnaire has not extensively been evaluated
in patients treated with chemotherapy [57,58]. In the same study, MCIDs were proposed
with the use of two distribution-based methods and one anchor-based approach. These
results stimulate the application of the CTSQ not only in studies but also in clinical practice.

In another study in this thesis, the relationship between patients’ treatment satisfac-
tion and feelings about side effects with their well-being was analyzed by relating CTSQ
domain scores with (HR)QoL. Patients’ feelings about side effects and not satisfaction
with treatment were associated with (HR)QoL. Especially low-grade side effects (e.g.,
nausea, constipation, fatigue, anorexia) were related with feelings about side effects [59].
According to these results, it is recommended to have high awareness for the occurrence
of low-grade side effects since patients are clearly bothered by them. Given the observed
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associations, adequate management of low-grade side effects may offer opportunities to
improve, maintain or prevent deterioration of (HR)QoL.

Earlier, it was found in a prospective, randomized cross-over trial that HRQoL-related
issues (i.e., social functioning, dyspnea, and fatigue) were more often discussed between
doctors and patients when the EORTC QLQ-C30 was completed by patients [60]. These
observations demonstrate the value of such questionnaires in oncological practice. In
addition, their application may also be worthwhile due to other reasons. The CTSQ is
used as an example to illustrate these advantages, although other items, domains/scales
or questionnaires (e.g., general facet of WHOQOL-BREF, global Health Status/QoL scale of
the EORTC QLQ C30) may also be suitable. For instance, by asking patients to complete
the feelings about side effects domain of the CTSQ, this identifies if they are bothered by
side effects or not. If the results indicate that they are bothered, additional care can then
be provided to treat these side effects. Also patients’ CTSQ responses could facilitate the
process of making shared treatment decisions. This is of importance, since it is known
that shared decisions are related to better patient-reported quality of care [61]. Given that,
according to our results, patients with negative feelings about side effects could have low
(HR)QoL (i.e., WHOQOL-BREF domains: 3 =0.36 to 0.58, P < 0.005; EORTC QLQ-C30 scales:
B =0.33t00.61, P <0.013) and that prognosis is limited in advanced-stage lung cancer, it
is proposed that the CTSQ results of previously treated patients can be used to help newly
diagnosed patients at risk for adverse events in making treatment decisions. For instance,
if a considerable proportion of patients who received chemotherapy were often hampered
by adverse events according to their CTSQ results, newly diagnosed patients with a limited
prognosis could take knowledge of these results and make a more considered treatment
decision. In such a way, CTSQ results are handled in a similar manor during decision mak-
ing as response and survival rates. This role of the CTSQ should be further explored in
future studies that aim to analyze treatment decision making.

In addition to the feelings about side effects domain of the CTSQ, it is recommended
to use also the results of the satisfaction with therapy domain upon making treatment
decisions. Knowledge about patients’ treatment satisfaction may provide important
supplementary information besides patients’ QoL and treatment toxicities. Moreover,
many patients receiving chemotherapy for metastatic (lung) cancer overestimate their life
expectancy [62-65], which might explain the discordance between the treatment decisions
they make and their actual preferences. Given these considerations, information about
treatment satisfaction may help patients to formulate their actual treatment preferences
(e.g., the continuation or stop of treatment with chemotherapy). This thesis describes a
study on the CTSQ in patients with advanced-stage lung cancer treated with palliative
chemotherapy [66]. Eighty-six percent of the included patients reported that they prob-
ably or definitely would like to receive the same treatment again despite side effects or
deterioration of their well-being. Satisfaction with therapy explained less than 10% of
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the observed variance of the functional scales and domains of the EORTC QLQ-C30 and
the WHOQOL-BREF, except for the global Health Status/QolL scale of the EORTC QLQ-C30
and the psychological health domain of the WHOQOL-BREF. Furthermore, it was observed
that patients who experienced increases in global Health Status/QoL during treatment
were more satisfied than those that did not or experienced a decrease in that scale. These
results contribute to previous findings [56] and demonstrate that the assessment of sat-
isfaction with therapy offers supplementary information about the impact of therapy on
patients next to (HR)QoL. In addition, patients’ feelings about side effects were associated
with their satisfaction with therapy. This may imply that adequate management of side ef-
fects could result in higher patients’ satisfaction with care. Future studies should evaluate
satisfaction with therapy at an earlier stage during treatment (e.g., after the first or second
cycle of therapy), which could increase our understanding about satisfaction in patients
who experience significant side effects, poor response to treatment, and decreases in (HR)
QolL.

As mentioned earlier, implementation of PROs in clinical practice may facilitate
shared treatment decision making. To determine if this may be worthwhile in patients
with lung cancer, their role in clinical decision making was assessed [67]. Most patients
felt themselves to be sufficiently involved in treatment decision making, although 26%
of the patients experienced no involvement or felt insufficiently involved. About 80% of
the included patients thought that treatment decisions were ideally taken together with
physicians. In addition, about 40% of patients experienced decisional conflict (i.e., 40%
of the surgically treated patients and 48% of the patients treated with stereotactic body
radiotherapy). Uncertainty about chosen treatment and the feeling to be insufficiently
informed explained decisional conflict mostly. The results demonstrated that improve-
ments have to be made if shared treatment decision making in clinical practice truly
wants to play a role of significance. Better patient information and patient involvement
in treatment decision making is warranted in order to improve patient knowledge and
reduce decisional conflict. This can be facilitated by inviting patients to complete PROMs
before making treatment decisions as this gives patients more insight about which factors
are of influence on their disease and treatment-related opinions.

CONCLUSION

The acquirement and implementation of PRO data holds much promise for the manage-
ment of a cancer patient’s well-being. According to the results in this thesis, it is recom-
mended that all patients with advanced-stage lung cancer complete the CTSQ. Given
that it directly evaluates patients’ feelings about side effects and that it is associated with
HRQoL and Qol, its role may be of more importance than that of the DT. In addition, new
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approaches are recommended with an increasing role of PROs (e.g., (HR)QoL, feelings
about side effects, satisfaction with therapy) in the process of shared decision making and
as an equal outcome parameter next to response rates and survival. This work aimed to
contribute to these developments. However, as is demonstrated, there are multiple con-
troversies regarding the definition and the interpretation of these PROs, which impedes
their use in research and clinical practice. To enable an optimal use of PROs in these set-
tings, standardized procedures for PRO management and use have to be followed.
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Summary

In general, patients with advanced-stage lung cancer have a limited prognosis and are
prone to a decrease in Health Status, Health-Related Quality of Life, and Quality of Life
due to disease and treatment-related symptoms. As such, the preservation of their well-
being is an important treatment goal. In studies in lung cancer, the effect of treatment on
Quality of Life is often analyzed next to the traditional endpoints of disease progression
and survival. However, if the definition of Quality of Life as formulated by the World Health
Organization is used, these studies merely describe Health Status and Health-Related
Quality of Life and not Quality of Life. As a result, the interpretation of studies that use
Health Status, Health-Related Quality of Life, and Quality of Life as outcome parameters is
hampered by the lack of consensus about the definitions of these concepts.

The main objectives of this thesis are: 1) to enhance the knowledge of physicians,
researchers, and other health care professionals about the conceptualization and applica-
tion of some of the most frequently used patient reported outcomes in lung cancer, 2) to
stimulate the use of Quality of Life measurement by testing the psychometric properties
of the World Health Organization Quality of Life-BREF instrument (WHOQOL-BREF), 3) to
identify clinical and sociodemographic variables that are related to (Health-Related) Qual-
ity of Life, 4) to investigate the association between patients’ feelings about treatment and
(Health-Related) Quality of Life, and 5) to explore the role of Quality of Life in the process
of treatment decision making in patients with advanced-stage lung cancer.

In the introduction background information about lung cancer and the concepts of
Health Status, Health-Related Quality of Life, and Quality of Life is provided. Although
these concepts demonstrate some overlap, their focus differs. While Health Status de-
scribes at least physical, psychological and social functioning, Health-Related Quality of
Life evaluates patients’ perception about their functioning and well-being in the above
mentioned areas. Quality of Life may also reflect domains like the environment or spiri-
tuality. Health-Related Quality of Life is Quality of Life, but focusses on health and is less
broadly defined as Quality of Life. In addition, the role of patient reported outcomes in
treatment and decision making is discussed. Their role seems to be underestimated given
their limited use in clinical practice. This is unfortunate as patient reported outcomes may
identify aspects of a patient’s well-being that need extra attention during treatment and
may provide information regarding the burden of adverse events.

Given that distress refers to a patient’s unpleasant psychological (i.e., cognitive, emo-
tional, and behavioral), social, and spiritual experiences, Health Status and Health-Related
Quality of Life have some overlap with the items measured with the Distress Thermometer.
Earlier it was demonstrated that Health Status and Health-Related Quality of Life are as-
sociated with survival. In chapter 1, the association between the Distress Thermometer
and overall survival is investigated. The Distress Thermometer score does not appear to
be a significant predictor for overall survival. We demonstrate, however, that patients with
lung cancer experience less distress compared with patients diagnosed with other types
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of cancer. This seems rather unexpected considering the limited prognosis in lung cancer
and the severity and number of side effects of treatment these patients experience.

Chapter 2 reports the results of a study in which we investigated the psychometric
properties of a Quality of Life instrument, the WHOQOL-BREF. It is demonstrated that
this instrument has satisfactory psychometric properties. Moreover, minimal clinically
important differences (MCIDs) are calculated which facilitate not only the interpretation
of results but also the use of this questionnaire in clinical practice and scientific studies in
patients with advanced-stage lung cancer. The association of patient and disease-related
factors with (Health-Related) Quality of Life is also investigated. Besides a low Eastern
Cooperative Oncology Group performance status, high scores on depressive symptoms
are associated with decreased (Health-Related) Quality of Life (chapter 3).

In this thesis three studies that have examined the association of treatment satisfaction
with Quality of Life are reported. In the first study, we present results of a psychometric
analysis of the Cancer Therapy Satisfaction Questionnaire (CTSQ; chapter 4). The CTSQ
evaluates the expectations, feelings about side effects, and satisfaction of patients with
their treatment. It is demonstrated that application of the CTSQ in patients with advanced-
stage lung cancerisreliable and valid. Chapter 5 describes the associations between CTSQ
domains with (Health-Related) Quality of Life. Remarkably, not patients’ satisfaction with
treatment, but the domain that measures feelings about side effects (CTSQ) is most often
associated with (Health-Related) Quality of Life. In addition, patients seem to be espe-
cially bothered by low-grade side effects (e.g., nausea, constipation, mucositis, anorexia,
fatigue). This emphasizes the need for continuous screening and management of these
side effects during treatment. Given the relation with (Health-Related) Quality of Life, the
four CTSQ items that evaluate patients’ feelings about side effects may be used to screen
for decreases in (Health-Related) Quality of Life. Those patients that experience negative
feelings about their side effects subsequently could complete a Health-Related Quality of
Life and Quiality of Life instrument to analyze which areas are affected or not. Knowledge
of patients’ satisfaction with treatment may provide important supplementary informa-
tion for shared treatment decision making besides information about patients’ treatment
toxicities and (Health-Related) Quality of Life. In chapter 6, 86% of the patients reported
that they probably or definitely will decide to undergo the same treatment again despite
experienced side effects or decreases in their well-being. Moreover, it is demonstrated that
satisfaction with therapy has a strong relation with the global Health Status/Quality of Life
scale of the EORTC QLQ C-30 and the psychological health domain of the WHOQOL-BREF.
Age, feelings about side effects, and tumor response appear to be related with satisfac-
tion with therapy. In addition, patients that experienced increases in WHOQOL-BREF facet
score (i.e., overall Quality of Life/general health) are more satisfied with treatment than
those that reported no changes or decreases in Quality of Life. Considering the results of
these two studies, it is proposed that CTSQ data may be used in a similar manor as survival



Summary

data of treatments in making shared treatment decisions. For instance, if a considerable
proportion of patients who received chemotherapy were often hampered by side effects
according to their CTSQ results, newly diagnosed patients with a limited prognosis could
take knowledge of these results and make a more considered treatment decision.

Chapter 7 discusses our findings in a study regarding shared decision making in pa-
tients with stage | or Il lung cancer. It is observed that 81% of patients ideally will make a
treatment decision together with their physician and that 74% thinks they are sufficiently
involved in this process. About 40% of patients experiences decisional conflict. Feeling to
be uninformed and uncertainty about their treatment choice contributes most to the ex-
perience of decisional conflict. We advocate that patients need to be adequately informed
and that their involvement in treatment decision making is needed in order to improve
patient knowledge and reduce decisional conflict.

In the general discussion the interpretation of our findings is presented and they are
placed into context. Contemplating on our findings, suggestions for future research with
patient reported outcomes in patients with lung cancer are provided. In addition, recom-
mendations are made to enable their implementation in clinical practice.
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Samenvatting

Over het algemeen hebben patiénten met vergevorderde longkanker een beperkte prog-
nose en zijn ze vatbaar voor een afname van hun Gezondheidstoestand, Gezondheidsge-
relateerde Kwaliteit van Leven en Kwaliteit van Leven door ziekte en behandeling gerela-
teerde symptomen. Het waarborgen van hun welzijn is daarom een belangrijk doel van
behandeling. Naast de traditionele eindpunten van ziekteprogressie en overleving wordt
in studies vaak het effect van de behandeling op Kwaliteit van Leven onderzocht. Echter,
wanneer de definitie van Kwaliteit van Leven opgesteld door de Wereldgezondheidsor-
ganisatie wordt gehanteerd beschrijven deze studies met name Gezondheidstoestand
en Gezondheidsgerelateerde Kwaliteit van Leven en niet Kwaliteit van Leven. Dit gebrek
aan consensus over de definities van deze concepten heeft als gevolg dat de interpretatie
van studies met Gezondheidstoestand, Gezondheidsgerelateerde Kwaliteit van Leven en
Kwaliteit van Leven als uitkomstmaten wordt belemmerd.

De belangrijkste doelen van dit proefschrift zijn: 1) het verbeteren van de kennis van
artsen, onderzoekers en andere gezondheidszorgprofessionals betreffende de concep-
tualisering en toepassing van enkele van de meest gebruikte patiént-gerapporteerde uit-
komsten in longkanker, 2) het stimuleren van het meten van Kwaliteit van Leven door de
psychometrische eigenschappen van de World Health Organization Quality of Life-BREF
instrument (WHOQOL-BREF) te testen, 3) het identificeren van klinische en sociodemogra-
fische variabelen gerelateerd aan (Gezondheidsgerelateerde) Kwaliteit van Leven, 4) het
onderzoeken van de associatie tussen de gevoelens van patiénten over hun behandeling
en (Gezondheidsgerelateerde) Kwaliteit van Leven en 5) het verkennen van de rol van
Kwaliteit van Leven in het proces van het nemen van behandelbeslissingen bij patiénten
met vergevorderde longkanker.

In de introductie wordt achtergrondinformatie gegeven over longkanker en de concep-
ten van Gezondheidstoestand, Gezondheidsgerelateerde Kwaliteit van Leven en Kwaliteit
van Leven. Hoewel deze concepten inhoudelijk enige overlap vertonen, verschilt de focus.
Terwijl Gezondheidstoestand ten minste fysiek, psychologisch en sociaal functioneren be-
schrijft, evalueert Gezondheidsgerelateerde Kwaliteit van Leven de beleving van patiénten
over hun functioneren en welzijn met betrekking tot bovenstaande gebieden. Kwaliteit
van Leven kan ook domeinen zoals de omgeving of spiritualiteit reflecteren. Gezondheids-
gerelateerde Kwaliteit van Leven is Kwaliteit van Leven, maar focust op gezondheid en is
minder breed gedefinieerd als Kwaliteit van Leven. Daarnaast wordt de rol van patiént-
gerapporteerde uitkomsten tijdens de behandeling en in het nemen van beslissingen
besproken. Hun rol lijkt te worden onderschat afgaande op het beperkte gebruik in de
klinische praktijk. Dat is jammer, want patiént-gerapporteerde uitkomsten kunnen aspec-
ten van een patiént zijn/haar welzijn identificeren die extra aandacht vereisen tijdens de
behandeling en informatie geven over de belasting van bijwerkingen.

Gezondheidstoestand en Gezondheidsgerelateerde Kwaliteit van Leven hebben enige
overlap met de items van de Distress Thermometer, omdat distress de onplezierige psy-
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chologische (d.w.z. cognitieve, emotionele en gedragsmatige), sociale en spirituele erva-
ringen van patiénten beschrijft. Het werd eerder vastgesteld dat Gezondheidstoestand en
Gezondheidsgerelateerde Kwaliteit van Leven geassocieerd zijn met overleving. In hoofd-
stuk 1 wordt de associatie tussen de Distress Thermometer en overleving onderzocht.
De Distress Thermometer score blijkt geen significante voorspeller voor overleving te
zijn. Echter, we tonen wel aan dat patiénten met longkanker minder distress ervaren dan
patiénten die gediagnosticeerd zijn met een andere vorm van kanker. Dit is een tamelijk
onverwachte uitkomst gezien de beperkte prognose van longkanker en de ernst en het
aantal bijwerkingen van de behandeling die patiénten ervaren.

Hoofdstuk 2 rapporteert de resultaten van een studie waarin we de psychometrische
eigenschappen van een Kwaliteit van Leven instrument, de WHOQOL-BREF, hebben
onderzocht. Er wordt aangetoond dat dit instrument beschikt over adequate psycho-
metrische eigenschappen. Bovendien worden minimaal klinisch belangrijke verschillen
berekend die niet alleen de interpretatie van resultaten faciliteren, maar ook het gebruik
van deze vragenlijst in de klinische praktijk en in wetenschappelijke studies bij patiénten
met vergevorderde longkanker. De associatie tussen patiént en ziekte gerelateerde fac-
toren en (Gezondheidsgerelateerde) Kwaliteit van Leven wordt ook onderzocht. Naast
een lage Eastern Cooperative Oncology Group performance status zijn ook hoge scores
voor depressieve symptomen gerelateerd aan verminderde (Gezondheidsgerelateerde)
Kwaliteit van Leven (hoofdstuk 3).

In dit proefschrift worden drie studies beschreven die de associatie tussen tevreden-
heid met behandeling en Kwaliteit van Leven hebben onderzocht. In de eerste studie
presenteren we de resultaten van een psychometrische analyse van de Cancer Therapy
Satisfaction Questionnaire (CTSQ; hoofdstuk 4). De CTSQ beoordeelt de verwachtingen,
gevoelens omtrent bijwerkingen en tevredenheid van patiénten over hun behandeling. Er
wordt aangetoond dat toepassing van de CTSQ in patiénten met vergevorderde longkan-
ker betrouwbaar en valide is. Hoofdstuk 5 beschrijft de relaties tussen de CTSQ domeinen
en (Gezondheidsgerelateerde) Kwaliteit van Leven. Opmerkelijk genoeg is niet de tevre-
denheid van patiénten met de behandeling, maar het domein dat de gevoelens omtrent
bijwerkingen meet het vaakst geassocieerd met (Gezondheidsgerelateerde) Kwaliteit van
Leven. Bovendien lijken patiénten met name last te hebben van laaggradige bijwerkingen
(bijv. misselijkheid, constipatie, mucositis, anorexie, vermoeidheid). Dit benadrukt de
waarde van het continu screenen op en behandelen van deze bijwerkingen tijdens de
behandeling. Vanwege de relatie met (Gezondheidsgerelateerde) Kwaliteit van Leven
zouden de vier CTSQ items die de gevoelens van patiénten over bijwerkingen evalueren
gebruikt kunnen worden om te screenen op een afname van (Gezondheidsgerelateerde)
Kwaliteit van Leven. Patiénten die negatieve gevoelens over bijwerkingen ervaren zouden
vervolgens een Gezondheidsgerelateerde Kwaliteit van Leven en Kwaliteit van Leven
vragenlijst kunnen invullen om te bepalen in welke domeinen zij problemen ervaren.



Samenvatting

Naast informatie over bijwerkingen van behandelingen en de (Gezondheidsgerelateerde)
Kwaliteit van Leven van patiénten, zou ook kennis van de tevredenheid van patiénten met
de behandeling belangrijke aanvullende informatie kunnen geven. Uit hoofdstuk 6 blijkt
dat 86% van de geincludeerde patiénten waarschijnlijk dan wel zeker zullen beslissen
om dezelfde behandeling nogmaals te ondergaan ondanks de ervaren bijwerkingen of
afname in hun welzijn. Daarnaast wordt aangetoond dat tevredenheid met behande-
ling een sterke relatie heeft met de globale Gezondheidstoestand/Kwaliteit van Leven/
Kwaliteit van Leven schaal van de European Organisation for Research and Treatment
of Cancer Quality of Life Questionnaire-C30 en het psychologische gezondheid domein
van de WHOQOL-BREF. Leeftijd, gevoelens over bijwerkingen en tumor respons blijken
gerelateerd te zijn aan tevredenheid met behandeling. Bovendien zijn patiénten met een
toename van de WHOQOL-BREF facet score (d.w.z. algehele Kwaliteit van Leven/algemene
gezondheid) meer tevreden over de behandeling dan de patiénten die geen verschil of
een afname in Kwaliteit van Leven aangaven. We stellen voor, gelet op de resultaten van
deze twee studies, CTSQ data op een vergelijkbare wijze te gebruiken als overlevingsdata
van behandelingen bij het nemen van gedeelde behandelbeslissingen. Bijvoorbeeld, als
een redelijk groot deel van de patiénten die behandeld zijn met chemotherapie afgaande
op hun CTSQ resultaten vaak werden belemmerd door bijwerkingen dan zouden nieuw
gediagnosticeerde patiénten met een beperkte prognose hier kennis van kunnen nemen
en een meer overwogen behandelbeslissing kunnen nemen.

Hoofdstuk 7 bediscussieert onze resultaten van een studie betreffende het nemen van
gedeelde behandelbeslissingen bij patiénten met stadium | of Il longkanker. Er wordt
geobserveerd dat 81% van de patiénten idealiter een behandelbeslissing samen met
hun dokter zal willen maken en dat 74% vindt dat ze voldoende betrokken zijn bij dit
proces. Ongeveer 40% van de patiénten ervoer een innerlijk conflict over hun behandel-
beslissing. Het gevoel niet geinformeerd te zijn en onzekerheid over de juistheid van de
behandelkeuze droeg het meest bij aan het innerlijk conflict over hun behandelbeslissing.
We bevelen het adequaat informeren van patiénten en hun betrokkenheid bij het nemen
van behandelbeslissingen daarom aan ten einde de kennis van patiénten en hun innerlijk
conflict over de behandelbeslissing te verminderen

In de algemene discussie wordt een interpretatie van onze bevindingen gepresenteerd
en worden deze in context geplaatst. Onze bevindingen in overweging nemende worden
suggesties gegeven voor toekomstig onderzoek met patiént-gerapporteerde uitkomsten
bij patiénten met longkanker. Bovendien worden aanbevelingen gedaan voor hun imple-
mentatie in de klinische praktijk.
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