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Abstract

ments for this purpose.

Background: Our purpose is to examine the relationship of Health related quality of life measured by EORTC
QLQc30, QLQ-LC13; FACT-L, LCSS, Eg5D) with survival in advanced lung cancer patients. A total of 299 Lung Cancer
(LC) patients were, included in this national multicenter Project entitled of “the LC Quality of Life Project (AKAYAK).
Baseline scores were analyzed by using Cox’s proportional hazard regression to identify factors that influenced sur-
vival. Univariate and multivariate models were run for each of the scales included in the study.

Results: Mean and median survival were 12.5 and 8.0 months respectively. Clinical stage (as TNM), comorbidity;
symptom scales of fatigue, insomnia, appetit loss and constipation were associated with survival after adjustment for
age and sex. Global, physical and role functioning scales of QLQc30; physical and functional scales of LCS and TOI of
the FACT-L was also associated with survival. Mobility and Usual activities dimensions of the Eq5D; Physical function-
ing and the constipation symptom scale of the QLQ-c30; and LCS and TOI scores of the FACT-L remained statistically
significant after adjustment. LC13 and LCSS scales were not predictors of survival.

Conclusions: HRQOL serves as an additional predictive factor for survival that supplements traditional clinical factors.
Besides the strong predictive ability of ECOG on survival, FACT-L and the Eg5D are the most promising HRQOL instru-
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Background
Health-related quality of life (HRQOL) (Coates et al.
1997) domains have been valued mainly when survival
gain in clinical trials remains unanswered (Dancey et al.
1997), but its use is very restrictive for clinical decision
making (Vigano et al. 2004).

Lung cancer (LC) is one of the common cancers in
men worldwide, and survival, treatment modalities,
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and indicate if changes were made.

and HRQOL of LC patients are issues that need to
be addressed in a clinical context. It is both an impor-
tant and difficult task for clinicians to predict progno-
sis in cancer patients and especially for patients having
advanced lung cancer. Until recent decades, health pro-
fessionals used objective performance indicators in a
dominant role to predict the prognosis of lung cancer.
Several studies have shown the ability of HRQOL instru-
ments to predict survival based on different cancer sites
(Coates et al. 1997; Dancey et al. 1997; Vigano et al. 2004;
Gotay et al. 2008; Quinten et al. 2009, 2014; Grande et al.
2009; Montazeri et al. 2001; Li et al. 2012; Langendijk
et al. 2000; Efficace et al. 2006; Maione et al. 2005;

© The Author(s) 2016. This article is distributed under the terms of the Creative Commons Attribution 4.0 International License
(http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons license,


http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s40064-016-3492-7&domain=pdf

Eser et al. SpringerPlus (2016) 5:1833

Herndon et al. 1999; Polanski et al. 2016; Ganz et al.
1991; Eton et al. 2003; Bernhard et al. 1996; Dharma-
Wardene et al. 2004; Reck et al. 2012; Hwang et al.
2004; Sloan et al. 2012; Qi et al. 2009; Kaasa et al. 1989;
Naughton et al. 2002; Nowak et al. 2004; Braun et al.
2011; Nishiyama et al. 2006; Movsas et al. 2009). These
studies, either reviews (Gotay et al. 2008; Mannion et al.
2014; Guyatt et al. 1993) or longitudinal design studies,
found that baseline HRQOL was a prognostic indicator
of survival. In their recent review, Mannion et al. (2014)
stated that the European Organisation for Research
and Treatment of Cancer-Quality of Life Questionnaire
(QLQ-C30) was the most widely used questionnaire;
other commonly used scales include the Functional
Assessment of Cancer Therapy-Lung (FACT-L) and the
Lung Cancer Symptom Scale (LCSS). Although there is
a consensus on the assessment of HRQOL in predicting
survival in LC patients, it is still unclear which of these
instruments better predicts survival. Until recently, there
have been very few studies that aimed to compare differ-
ent HRQOL instruments with regard to their ability to
predict survival in LC patients. Only one study (Grande
et al. 2009) used generic QOL measurement tools to pre-
dict survival of patients having lung cancer. A disease-
specific measure may provide more detailed outcome
information and so may be more relevant to patients and
clinicians (Guyatt et al. 1993), although it was stated that
the overall impact of functioning and well-being may be
missed by using only a disease-specific measure (Coons
and Shaw 2005).

The objective of this study was to examine the prognos-
tic value of baseline HRQOL for survival in any type of
LC using well-known self-assessment tools of HRQOL in
lung cancer. To our knowledge, this multi-centre study
conducted the first analyses of QOL as a prognostic fac-
tor for survival among patients having all types of lung
cancer, by using of a battery of different generic, cancer-
and lung cancer-specific QOL instruments plus perfor-
mance status.

Methods
Study design
This study was performed within the framework of a
national multi-centre project entitled “The Lung Cancer
Quality of Life Project” (AKAYAK-1). We contacted 299
LC patients undergoing active chemotherapy, surgery, or
post-therapy follow-up from April 2010 to February 2012
in an inpatient setting or at the outpatient clinics of five
comprehensive cancer centres in western Turkey
HRQOL and performance scales were completed at
baseline for all patients regardless of the treatment type
(chemotherapy, radiotherapy or a combination).
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During these visits, HRQOL instruments were applied to
the patients via interviewer assistance and the Karnofsky
performance status (KPS) and Eastern Cooperative Oncol-
ogy Group (ECOG) performance status (Oken et al. 1982)
were also assessed for all patients by nurses/physicians.

Compliance with ethical standards

The AKAYAK project has obtained an ethical approval by
the Research Ethics Committee of Ege University, Izmir,
Turkey. The authors of this manuscript have no affilia-
tions with or involvement in any organization or entity
with any financial interest, or non-financial in the sub-
ject matter or materials discussed in this manuscript. No
funding was received for this study.

Patients
The inclusion criteria for the patients (n = 299) in this
trial were as follows:

« Patients who were diagnosed with Primary LC as
stage IIIB or IV (including all histological types).

+ Age between 18 and 76 years.

+ Previously untreated and planning to undergo chem-
otherapy, radiotherapy, or chemo-radiotherapy.

« Ability to read and complete questionnaires,

+ Agreed to participate in the study and volunteer to
attend the control visits.

+ Written informed consent form was provided.

HRQOL scales and variables examined

HRQOL scales

“The European Organisation for Research and Treat-
ment of Cancer Quality of Life Questionnaire (EORTC
QLQ-C30)” “EORTC QLQ-C30 consists of 30 items
assessing global HRQOL. These items are grouped into
five functional scales, including physical functioning, role
functioning, emotional functioning, cognitive function-
ing and social functioning; into three symptom scales
including fatigue, nausea and vomiting, and pain; and six
single-item scales including dyspnoea, insomnia, appetite
loss, constipation, diarrhoea, and financial difficulties”
(Aaronson et al. 1993). A validated (Guzelant et al. 2004)
Turkish version of the QLQ-C30 was used in this study.

“EORTC Lung Cancer Scale (QLQ-LC 13)” “The QLQ
Lung Cancer module (QLQ-LC13) consists of 13 ques-
tions assessing lung cancer-associated symptoms (cough,
haemoptysis, dyspnoea, and site-specific pain), treatment-
related side effects (sore mouth, dysphagia, peripheral
neuropathy, and alopecia), and pain medication” (Berg-
man et al. 1994). QLQ LC13 was validated into Turkish by
Ataman et al. (2008).
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Functional assessment of cancer therapy-lung cancer
(FACT-L)” Turkish version of the FACT-L was devel-
oped by Basarik (2011). FACT-L is a combination of a
generic cancer scale, the Functional Assessment of Can-
cer Therapy-Generic (FACT-G) and a lung cancer sub-
scale (LCS), and consists of 37 questions (Cella et al. 1993,
1995). Generic subscales and the item compositions of
FACT-G are as follows: Physical Well-Being (seven items),
Social/Family Well-Being (seven items), Emotional Well-
Being (six items), and Functional Well-Being (seven
items). The 10-item LCS assesses LC symptoms. The Trial
Outcome Index (TOI) is a 21-item single-score scale that
sums the PWB, EWB, and LCS subscales of the FACT-L,
proposed to assess the physical components of HRQOL.
Total possible scores range between 0 and 84, with higher
scores indicating a better QOL” (Cella et al. 1995).

Lung Cancer Symptom Scale (LCSS) 'The LCSS evaluates
six major symptoms associated with lung malignancies
and their effects on overall symptomatic distress, func-
tional activities, and global QOL. Physical and functional
dimensions are assessed by five items, and an average of
the aggregate score of all nine items is defined as the total
score (Hollen et al. 1995). Korkmaz and Fadiloglu (2007),
developed and validated Turkish version of the LCSS in
2007.

EuroQoL (EQ5-D) EQ 5-D was developed as a five
dimension preference-based measure of HRQOL (Euro-
Qol_Group 1990). In this study, we used the validated
Turkish version (Eser et al. 2007) of the index.

Prognostic clinical variables

Tumour characteristics, such as histology, tumour type,
stage, duration of illness, type of treatment, and patient
characteristics, including age, gender, education, and
co-morbidities at the time of diagnosis, were obtained.
All histological types were included in our study. The
7th edition of lung cancer TNM classification and stag-
ing system was used in this study (http://www.uicc.org/
resources/tnm/publications-resources).

Statistical analyses

Baseline HRQOL and performance assessments were
used for predicting survival in this study. Initially, the
scales of the QLQ C-30, LC-13, FACT-L, and LCSS were
categorised according to tertiles, whereas the single-item
symptom scales of QLQ C-30 and EQ5-D dimensions
were dichotomised. In univariate Cox analysis, baseline
HRQOL scores were used as independent variables to
assess the crude risk of survival separately for each scale.
A multivariate Cox’s regression analysis was performed
by adjusting baseline scores on global QOL for known
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prognostic factors such as age, gender, clinical stage, and
co-morbidities.

In addition to this multivariate analysis that only
adjusted for the effects of these known prognostic fac-
tors, we examined six multivariate models indicating the
relative hazards for survival for demographic and clinical
variables and HRQOL scales. The model A showed the
relative hazard for survival for only the demographic and
clinical variables that were found significant in the uni-
variate analyses. In the model B, the functioning scales
of the QLQ C30 that were found significant in the uni-
variate analyses which were examined simultaneously
by adjusting for the demographic and clinical variables
entered into the model A. “The model C” differed from
the second by entering the symptom scales of the QLQ
C30, instead of the functioning scales of the QLQ C30.
In the model D, we combined models B and C. In the
model E, the relative hazards of survival were estimated
simultaneously for significant dimensions of the Eq5-D
by controlling demographic and clinical variables. Finally,
the FACT-L scales that were found to be significant in
the univariate analyses were examined in the final model
(Model F).

Survival curves were estimated using the Kaplan—
Meier method. The log-rank test was used to determine
the statistical significance of the differences between
curves. The level of significance was set at 0.05. Statistical
analyses were performed using the SPSS software (ver-
sion 15.0 for PC).

Results

All patients (n = 299) had TNM system stage III (38.5 %)
or IV (61.5 %) disease and an ECOG performance status
of 0 or 1 (70.9 %) at baseline (Table 1). Univariate haz-
ard ratios (HR) indicated shorter survivals for female
gender (HR 1.74, 95 % CI 1.06-2.85); higher stage (stage
IV) (HR 2.13, 95 % CI 1.64—2.77); distant metastasis (HR
1.68, 95 % CI 1.31-2.15); presence of co-morbidities (HR
1.49, 95 % CI 1.16-1.91); non-surgery treatment experi-
ences (chemotherapy: HR 1.35, 95 % CI 1.02-1.80; radio-
therapy: HR 2.11, 95 % CI 1.44-3.08; adjuvant therapy:
HR 2.89, 95 % CI 1.60-5.22); and patients who did not
undergo pneumonectomy/lobectomy (HR 3.55, 95 % CI
1.13-11.18). Age, the level of education, and tumour type
had no significant impact on survival.

Tables 2, 3 and 4 show the results of univariate and
multivariate analyses: In Table 2, global QOL, physi-
cal functioning, role functioning scales, and symptom
scales for fatigue, insomnia, appetite loss, and constipa-
tion from QLQ-C30 were associated with survival after
adjustment. None of the scales of the QLQ-LC13 or the
index or symptom scores of LCSS showed a significant
effect on survival even in univariate analyses (Table 3).
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Table 1 The relation to demographic and illness related
characteristics of Lung Cancer patients to survival time

Variables N (%) HR (95 % Cl)
Gender
Male 23(7.7) 1.74 (1.06-2.85)*
Female 276 (92.3) 1.00
Age (years)
<50 36 (12.0) 1.00
50 < Age < 60 114(38.1) 0.94 (0.63-1.40)
60 < Age <70 101 (33.8) 1.13(0.76-1.69)
>70 48 (16.1) 1.53(0.97-2.41)
Education
illiterate—primary 223(75.1) 1.00
Secondary and over 74 (24.9) 0.83 (0.63-1.09)
Type of cancer
Adenocarcinoma 69 (23.2) 1.00
Squamous cell 110 (36.9) 0.95 (0.69-1.31)
Small cell 61 (20.5) 0.84 (0.58-1.21)
Other 58 (19.5) 1.21 (0.84-1.76)
Clinical stage
Stage 3B 115 (38.5) 1.00
Stage 4 184 (61.5) 2.13(1.64-2.77)***
Distant metastasis
Yes 156 (52.2) 1.68 (1.31-2.15)***
No 139 (46.5) 1.00
Comorbidity
Yes 103 (34.4) 149 (1.16-1.91)**
No 196 (65.6) 1.00
Pneumectomy/lobectomy
Yes 10 (3.3) 1.00
No 289 (96.7) 3.55(1.13-11.18)*
Chemotherapy
Yes 230 (76.9) 1.35(1.02-1.80)*
No 69 (23.1) 1.00
Adjuvan therapy
Yes 19 (6.4) 2.89 (1.60-5.22)***
No 280 (93.6) 1.00
Radiotherapy
Yes 35(11.7) 2.11(1.44-3.08)
No 264 (88.3) 1.00

*P <0.05;**P <0.01; ***P < 0.001

Table 4 presents the results of FACT-L, EQ-5D, and
ECOG. Physical well-being, functional well-being, LC
scales, and the TOI score of the FACT-L had significant
impacts on survival, but the physical scale lost its lin-
ear trend after adjustment. Moreover, the meaningful
impacts of FACT-L and FACT-G scores on survival dis-
appeared after adjustment. All dimensions of EQ-5D,
except the mood dimension, had an impact on survival
after adjustment for age, gender, clinical stage, and
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co-morbidities. However, categorised EQ-5D utility and
VAS scores showed no effect on survival. The ECOG per-
formance status was the strongest predictor of survival
even after adjustment (HR 2.01, 95 % CI 1.54—2.64).

Hierarchical Cox proportional hazard models are
presented in Table 5. The results for model A indicated
that male gender, younger age (<50 years), stage IV, and
co-morbidities were predictors of worse survival. The
physical function scale (model B) and the constipation
symptom scale (model C) of the QLQ-C30 were sig-
nificant prognostic factors for survival. In model D, the
physical function scale of QLQ-C30 lost its impact on
survival, whereas constipation symptom items remained
a significant predictor of survival. Model E included
EQ-5D dimensions in addition to demographic and clini-
cal variables. The dimensions of mobility and usual activ-
ities of the EQ-5D were found to be strong predictors of
subsequent survival after adjustment for demographic
and clinical variables.

Survival curves represent meaningful results in the
final reduced regression models: In Fig. 1, Kaplan—Meier
curves indicate subgroups defined by the QLQ-C30 Con-
stipation scale, and the log-rank test indicated significant
differences between the subgroups (P < 0.001). Figure 1
presents the survival curves of the TOI score categories
of the FACT-L, which also showed significant differ-
ences among the three TOI categories by a log-rank test
(P < 0.001). Finally, the dimensions of mobility and usual
activities of the EQ-5D subgroups are presented in Fig. 1,
indicating meaningful (P < 0.001) subgroup differences
between the three dimensional categories.

Discussion

This study evaluated almost all of the HRQOL tools
widely used to assess patient/clinical reported outcomes
for their ability to forecast subsequent survival in LC
patients.

Before interpreting the effect of HRQOL on sur-
vival, we can say that our results confirmed the predic-
tive effects of some known variables on survival, such
as gender and cancer stage. Worse survival in males is
consistent with the results of Quinten et al. (2014), Effi-
cace et al. (2006), Naughton et al. (2002), and Braun et al.
(2011). Although only two stages of cancer (stage 3b and
4) were included in this study, LC stage remained a sig-
nificant predictor of survival in all models. These results
are also consistent with several previous studies (Quinten
et al. 2009; Montazeri et al. 2001; Langendijk et al. 2000;
Maione et al. 2005; Braun et al. 2011). Our findings also
confirmed the dominant predictive value of performance
status (measured here by the ECOG) on survival, as
reported by many previous studies (Coates et al. 1997;
Langendijk et al. 2000; Efficace et al. 2006; Maione et al.
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Table 2 Significance of QLQ-C30 scores for overall survival of the lung cancer patients (Univariate and mulitvariate Cox’s

regression results)

Page 5 of 11

Variables Mean (SD) N Crude HR (95 % ClI) Adjusted HR? (95 % ClI)
Global QoL (>66.67 as reference) 576 134 1.00 1.00

50.00 > GL < 66.66 (24.3) 84 1.09 (0.79-1.52) 1.02 (0.73-1.43)
<50,00 81 1.57 (1.17-2.12)%** 1.39 (1.03-1.88)*
Physical functioning (>86.67 as reference) 704 115 1.00 1.00

66.66 > PF < 86.66 (27.7) 102 1.27 (0.93-1.75) 1.11 (0.80-1.54)
<66.65 82 2.09 (1.53-2.85)*** 1.65 (1.19-2.29)**
Role functioning (>100.0 as reference) 70.7 151 1.00 1.00

66.66 > RF < 99.99 (32.4) 22 1.39(0.87-2.21) 1.32(0.81-2.16)
<66.65 126 1.56 (1.21-2.02)** 1.36 (1.04-1.78)*
Emotional functioning (>91.66 as reference) 778 103 1.00 1.00

66.66 > EF < 91.65 (23.3) 97 1.16 (0.86-1.56) 1.28 (0.95-1.74)
<66.65 99 1.06 (0.78-1.42) 0.98 (0.72-1.34)
Cognitive functioning (>100.0 as reference) 86.5 72 1.00 1.00

83.33 > CF <99.99 (18.6) 59 1.18 (0.86-1.62) 1.08 (0.78-1.48)
<8332 168 1.29(0.97-1.73) 1.19(0.87-1.61)
Social functioning (>100.0 as reference) 747 131 1.00 1.00

66.66 > SF < 99.99 (31.6) 21 1.26 (0.78-2.04) 1.22(0.75-2.00)
<66.65 147 1.13(0.88-1.45) 0.99(0.77-1.429)
Fatigue (=0 as reference) 431 36 1.00 1.00

>0 (28.8) 263 2.08 (1.39-3.11)*** 1.73(1.14-2.61)**
Pain (=0 as reference) 36.3 79 1.00 1.00

>0 (31.2) 220 1.31(0.99-1.72) 1.10(0.82-1.47)
Nausea/vomiting (=0 as reference) 11.1 213 1.00 1.00

>0 (21.6) 86 1.16 (0.89-1.51) 1.13 (0.86-1.49)
Dyspnoea (=0 as reference) 34.1 110 1.00 1.00

>0 (32.8) 188 1.33(1.03-1.71)* 1.22 (0.94-1.58)
Insomnia (=0 as reference) 324 120 1.00 1.00

>0 (333) 178 1.66 (1.29-2.14)*** 144 (1.10-1.88)**
Appetite loss (=0 as reference) 36.2 110 1.00 1.00

>0 (34.9) 189 1.40 (1.10-1.80)** 142 (1.10-1.84)**
Constipation (=0 as reference) 206 179 1.00 1.00

>0 (29.6) 120 154 (1.21-1.97)** 1.61 (1.25-2.07)***
Diarrhoea (=0 as reference) 89 249 1.00 1.00

>0 (22.4) 50 1.27 (0.92-1.74) 1.14 (0.82-1.57)
Financial difficulties (=0 as reference) 293 146 1.00 1.00

>0 (34.6) 153 1.14 (0.89-1.45) 0.99 (0.77-1.27)

*P <0.05; ** P < 0.01; *** P < 0.001
2 Adjusted for age, gender, clinical stage (as TNM), and comorbidiy

2005; Herndon et al. 1999; Bernhard et al. 1996; Sloan
et al. 2012; Qi et al. 2009; Kaasa et al. 1989), even after
adjustment for demographic variables and LC stage (HR
2.01, 95 % CI 1.54—2.64).

We found that the presence of any comorbidity was a
predictor of worse survival, in contrast to the findings
of a phase III Italian study (Maione et al. 2005), which
found no significant effect of comorbidities on survival.
We assessed comorbidities simply by counting comorbid

illnesses, without using any weighted measure, and this
may have caused an underestimation of the effect of
comorbidities on survival.

Baseline global QOL, physical functioning and role
functioning scales and symptom scales for fatigue,
insomnia, appetite loss, and constipation of QLQ-C30
were found to be statistically significant prognostic fac-
tors for overall survival in patients with LC in this study.
QLQ-C30 physical functioning and constipation scores
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Table 3 Significance of EORTC QLQ-L13 and LCSS scores for overall survival of the lung cancer patients (Univariate

and mulitvariate Cox’s regression results)
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Variables Mean (sd) N Crude HR (95 % CI) Adjusted HR? (95 % CI)
LC13
Dispnoea (ref = 0) 30.5 235 1.00 1.00
>0 (25.7) 64 0.83(0.61-1.12) 1.01 (1.00-1.01)
Cough (ref = 0) 396 220 1.00 1.00
>0 (32.1) 79 0.93(0.71-1.22) 1.00 (1.00-1.01)
Hemoptysis (ref = 0) 9.9 67 1.00 1.00
>0 (21.0) 232 1.01(0.75-1.34) 1.00 (1.00-1.01)
Sore Mouth (ref = 0) 5.8 40 1.00 1.00
>0 (16.3) 259 1.14 (0.79-1.63) 1.00 (0.99-1.01)
Dysphagia (ref = 0) 9.0 54 1.00 1.00
>0 (21.4) 245 0.88 (0.64-1.21) 1.01 (1.00-1.01)
Peripheral neuropathy (ref = 0) 14.0 83 1.00 1.00
>0 (26.3) 216 0.98 (0.75-1.29) 1.01 (1.00-1.01)
Hair loss (ref = 0) 59 28 1.00 1.00
>0 (25.7) 269 140 (0.91-2.14) 1.00 (0.99-1.00)
Chest pain (ref = 0) 24.5 149 1.00 1.00
>0 (29.7) 150 0.85 (0.67-1.08) 1.00 (1.00-1.01)
Pain in arm or shoulder (ref = 0) 18.1 108 1.00 1.00
>0 (27.7) 191 0.96 (0.74-1.23) 1.00 (1.00-1.01)
Other pain sites (ref = 0) 20.7 186 1.00 1.00
>0 (16.2) 113 1.07 (0.83-1.36) 1.00 (0.99-1.01)
LCSS (Lung Cancer Symptom Scale)
LCSS index score (30.00 < as reference) 40.5 96 1.00 1.00
30.01 > LCSS.I <4599 (20.6) 99 0.77(0.57-1.05) 0.82 (0.60-1.21)
>46.00 101 1.16 (0.86-1.55) 1.06 (0.78-1.42)
LCSS symptom score (27.00 < as reference) 38.1 98 1.00 1.00
27.01 > LCSS.S <43.69 (21.7) 96 0.74 (0.54-1.00) 0.76 (0.56-1.04)
>43.70 102 1.20 (0.90-1.62) 1.12(0.83-1.52)

*P <0.05;** P <0.01; *** P <0.001
@ Adjusted for age, gender, clinical stage (as TNM), and comorbidiy

were the strongest predictors of survival in the final
reduced model. The findings of this analysis were con-
sistent with those presented in other reports using QLQ-
C30 as a predictor of survival (Coates et al. 1997; Quinten
et al. 2009, 2014; Grande et al. 2009; Montazeri et al.
2001; Li et al. 2012; Langendijk et al. 2000; Efficace et al.
2006; Maione et al. 2005; Herndon et al. 1999; Polan-
ski et al. 2016; Naughton et al. 2002; Nowak et al. 2004;
Nishiyama et al. 2006).

Nowak et al. (2004) and Braun et al. (2011) reported
the strongest effect of physical performance on HRQOL
among seven studies (Coates et al. 1997; Quinten et al.
2009, 2014; Grande et al. 2009; Herndon et al. 1999;
Nowak et al. 2004) that found the physical domain to be
a prognostic factor for survival. The physical function
was also reported as a strong predictor of survival in a
study by Eton et al. (2003), who used FACT-L as a tool of
HRQOL.

Our findings confirmed the prognostic ability of the
global QOL score of the QLQ-C30 on overall survival
(OS), as several studies have demonstrated in advanced
LC patients, although some results have been contradic-
tory. In the study by Herndon et al., for example, global
QOL was not found prognostic for survival. As Qi et al.
(2009) noted, the inclusion of global QOL in the same
model with other subscales may lead to multicollinear-
ity, which may be responsible for the inconsistency in the
findings. In order to account for this problem we used a
different multivariate model. In our model we assessed
the global QOL score independent from other scales of
the QLQ-C30.

We found the fatigue, appetite loss, insomnia, and
constipation symptom scales of the QLQ-C30 to be sig-
nificant predictors of survival after adjustment in our
study. When the generic scales of the QLQ-C30 were
included in the models, the constipation scale remained
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Table 4 Significance of FACT-L, EQ-5D and ECOG scores for overall survival of the lung cancer patients (Univariate
and mulitvariate Cox's regression results)

Variables Mean (SD) N Crude HR (95 % CI) Adjusted HR? (95 % CI)
FACT-L
Physical (ref = > 23.00) 189 90 1.00 1.00
15>PWB < 22 6.2) 108 1.37 (1.02-1.84)* 1.21 (0.89-1.63)
<15 101 1.83 (1.34-2.48)*** 142 (1.03-1.94)*
Social/Family (ref = > 27.00) 235 67 1.00 1.00
20.0 > SWB < 26.99 (4.8 138 1.19(0.90-1.57) 1.07 (0.80-1.42)
<20 94 1.34(0.73-2.46) 1.37 (0.75-2.54)
Emotional (ref = > 21.00) 17.7 94 1.00 1.00
15>EWB < 20 (5.3) 94 1.17 (0.87-1.56) 0.97 (0.71-1.33)
<15 110 1.07 (0.80-1.44) 1.02(0.75-1.37)
Functional (ref = > 20.00) 17.0 88 1.00 1.00
13>FWB <19 6.3) 90 1.07 (0.80-1.43) 1.12(0.83-1.51)
<13 121 1.51(1.13-2.02)** 1.51(1.13-2.02)*
Lung Cancer Subscale (ref = > 21.00) 18.7 89 1.00 1.00
15>LCS <20 (5.3) 93 0.88 (0.66-1.18) 0.88 (0.66-1.18)
<15 117 1.52 (1.14-2.03)** 142 (1.05-1.92)**
FACT-L (ref = > 105.1) 958 97 1.00 1.00
86.99 > FACT-L < 105.1 (20.1) 99 1.20 (0.89-1.61) 1.09 (0.80-1.47)
<86.99 102 1.63 (1.21-2.19)** 1.31(0.96-1.79)
FACT-L TOPP (ref = > 23.00) 547 94 1.00 1.00
15>T0I < 22 (15.2) 103 1.25(0.93-1.67) 1.18 (0.88-1.59)
<15 102 1.70 (1.26-2.29)** 145 (1.07-1.98)*
FACT-G (ref: > 85.00) 77.1 99 1.00 1.00
46.99 > FACT-G < 62 (16.8) 92 1.32(0.98-1.74) 1.23(0.91-1.66)
<46.99 107 1.61 (1.20-2.16)** 1.29 (0.95-1.76)
Equation5-D

Mobility (3 as reference) 186 1.00 1.00

1T+2 113 4.29 (2.67-6.90)*** 3.38 (2.05-5.26)***

Self-care (3 as reference) 242 1.00 1.00

T+2 57 4.38 (2.14-8.98)*** 3.30 (1.56-6.98)**

Usual activities (3 as reference) 167 1.00 1.00

142 132 1.68 (1.22-2.30)** 1.96 (1.41-2.72)%**

Pain (3 as reference) 127 1.00 1.00

142 172 1.57 (1.07-2.98)* 1.51(1.03-2.23)*

Mood (3 as reference) 194 1.00 1.00

142 105 1.11 (0.61-2.04) (0.54-1.86)
Equation5-D Index (1.0 as reference) 0.65 149 1.00 1.00

Median value > Index < 1.0 (0.36) 61 1.26 (0.89-1.77) 1.06 (0.75-1.51)

<Median value 89 1.24 (0.94-1.65) 1.27 (0.95-1.62)
Equation5-D VAS (>79.00 as reference) 65.5 101 1.00 1.00

50.01 > VAS < 78.99 (20.5) 95 1.24 (0.92-1.67) 1.19 (0.83-1.51)

<50.00 102 1.40 (1.04-1.87)* 1.17 (0.86-1.60)
ECOG (Ecog 0 — 1 as reference) 212 1.00 1.00

ECOG (value 2 + 3 + 4) 87 2.10(1.62-2.73)*** 2.01(1.54-2.64)***

*P <0.05; ** P < 0.01; *** P < 0.001
2 Adjusted for age, gender, clinical stage (as TNM), and comorbidiy
b A combination of Physical (PWB), Functional (FWB) wellbeing and Lung Cancer Scale (LCS)
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Table 5 Contribution of baseline sociodemographic, clinical and quality of life variables for prediction of survival in lung

cancer patients

Variables entered Model A Model B

Model C

Model D Model E Model F

Male (ref: femalef) 1.95 (1.18-3.22)** 2.07 (1.25-3.43)**
Age ref: < 50
50 < Age < 60

60 < Age <70

0.76 (0.48-1.22)
0.64 (0.45- 092)

0.54-1.24)
0.59-1 )

Stage 4 (ref: 3b)

Comorbidity
QLQ-C30

PF(ref: > 86.67) 1.00

66.66 > PF < 86.66 1.05 (0.74-1.49)

PF < 66.65 1.52 (1.03-2.24)*

RF(ref: > 100.0) 1.00

66.66 > RF < 99.99 1.14 (0.83-1.57)

RF < 66.65 1.26 (0.76-2.07)

205(1.57- 268) 1.39- 242)

SL 1.23(0.92-1.65) 1.22
AP 1.1 (0.82-1.48)
co 1.49 (1.

EQ-5D
Mobility
Selfcare
Usual activities
Pain
Mood

FACT-L
Pwb (ref: > 23.00)
15> Pwb <22
Pwb <15
Fwb (ref: > 20.00)
13>Fwb <19
Fwb <13
LCS (ref: > 21.00)
15>1CS<20
LCS <15

2.16 (1.3-3.59)*
( 082 ( 0.86 (0.54-1.39)
( 091 ( 0.66 (0.46- 095)* 0.68 (0.47-0.9
>70 0.72 (0.5-1.03) 17(0.72-1.89) 074( 07)
( 83( 85 (1.4- 245)**
35010 35010 39010

(
(
FA 1.34(0.84-2.13) 134 (0.8-2. 26)
09
(

14-1.93)**

21(1.33-3.67)* 1.87 (1.13-3.09)* 1.9(1.13-3.18)*

0.89 (0.55-1 0.80(0.53-1.21)
* 0.94 (0.62-1.42)
76)

( 0.75 (046-1.2)
(

09 (0.68-1

3(

28 (

(
0.64 (0.44-0.92)*
0.66 (0.46-0.96)*
94 (
38 (1.0

XK

1.32-23 1.62- 282)**

0.98-1

1.47-2. 55)**

( 44)
( 9)
0.75 (0.52-1.09)
75 ( 3)
45 (1.11-1.89) 8)

*¥

8)

1.00

0.88 (0.6-1.29)
1.24 (0.81-1.88)
1.00

1.03 (0.75-1.42)
1.36 (0.81-2.28)

65)
1.08 (0.79-1.47)
1.5 (1.15-1.98)*

3.03 (1.65-5.56)**

0.98 (0.39-2.43)
76 (1.19-2.61)**

0.97 (062 53)

(

0.79 (0.42- )

0
4(0.81-1.91)
8(0.83-1.67)

(0.84-1.84)

4
4 (0.74-1.48)

o o N o = N o
o

o

1.
1.
1.
1.
1.
1.
1.
1

09 (0.76-1.57)
0.7 (0.51 70.97)

*P <0.05;**P <0.01

PF Physical functioning, RF role functioning, FA fatigue, SL sleep problem, AP apetite loss, CO constipation, Pwb physical wellbeing, Fwb functional wellbeing, LCS Lung

Cancer Scale

as a unique independent significant predictor of OS. Our
findings are consistent with previous reports for appetite
loss (Quinten et al. 2009; Grande et al. 2009; Li et al. 2012;
Herndon et al. 1999; Polanski et al. 2016) and fatigue
(Coates et al. 1997; Montazeri et al. 2001; Li et al. 2012;
Herndon et al. 1999; Polanski et al. 2016; Nowak et al.
2004) but not for pain (Quinten et al. 2009, 2014; Li et al.
2012; Efficace et al. 2006; Nowak et al. 2004) or dyspnoea
(Coates et al. 1997; Grande et al. 2009; Herndon et al.
1999; Nowak et al. 2004), which have been found to be

significant predictors of OS that were not confirmed in
our study. No evidence was reported for insomnia in
previous work, and just one study (Polanski et al. 2016)
showed an effect of constipation, which is consistent with
our results.

The physical and functional well-being and LCS of
FACT-L were independently significant in the final
reduced models, which already accounted for the effects
of age, gender, clinical stage (TNM), and comorbidities.
Eaton et al. (2003) evaluated FACT-L for its sensitivity on



Eser et al. SpringerPlus (2016) 5:1833 Page 9 of 11
o
LS
-
EORTC QLQ-C30 “Constipation” scores rU: EQ-5D “Usual activities” dimension cathegories
ConstipationsNo = ===~ Consti es I o Totally Independent ‘Somewhat independent Totally depenf
s Log Rank: p=0.002
Log Rank: p=0.001 2z 0g Rank: p
o |2
L 1 —(3
o
2
s
wn 3
| ~ JE
°© |3
J___r-'
=" o -
' L © 4 Analysis Time (month)
T T T T T O T T T T T
40 30 20 10 0 o 0 10 20 3,0 4p
1 1 1 1 1 1 1 1
Analysis Time (month) B g b
= —
Sl wn
HE
5/ o
@
[
=
8| o
Sk o
gl o Log Rank: p=0.001
Log Rank: p=0.001 o 0g Rank: p=0.
TOI <15 Ol = 1522 TOI>=23 L2 Totaly independent Somewnat depent Totaly depent
FACT-L “TOI" cathegories o EQ-5D “Mobility” dimension cathegories
o
- Q -
-

Fig. 1 Survival curves

subsequent survival in LC patients in a longitudinal study
and found the physical well-being scale to be predic-
tive of survival, consistent with our findings. In a second
study by Qi et al. (2009) using the FACT-L, weight loss
was found to be the only significant predictor of worse
survival and the remaining scales were not predictive.
One finding of our study was that LCS had a predictive
ability for worse survival when adjusted by demographic
and clinical variables, but for longer survival in the final
reduced model, which might be due to an inadequate
sample size or a colinearity issue when entered into
the same model with physical and functional scales.
This is why we did not enter TOI in model F, since TOI
combines the physical, functional, and LCscales of the
FACT-L. Thus, we did not construct an additional mul-
tivariate model for TOI score or for ECOG, because they
are already presented as the adjusted HRs in Table 4.

As previously confirmed in many studies (Langendijk
et al. 2000; Efficace et al. 2006; Maione et al. 2005; Hern-
don et al. 1999; Bernhard et al. 1996; Reck et al. 2012;
Sloan et al. 2012; Qi et al. 2009; Kaasa et al. 1989; Movsas
et al. 2009), performance status, assessed by ECOG, was
a strong predictor of OS in our study, even after adjust-
ment, indicating the validity of our results.

To our knowledge, our study is the first to forecast
subsequent survival using the EQ-5D on OS in can-
cer patients. All five dimensions of EQ-5D, except the

“mood” dimension, were significantly sensitive to sub-
sequent survival in this study even after adjustment.
When they were entered into the same multivariate
model (model E), the pain and self-care dimensions were
excluded from the final reduced model, leaving mobility
and usual activities dimensions as strong independent
predictors of survival. These two dimensions remained
in the model because both refer to “physical independ-
ence,” as already confirmed by the findings of QLQ-C30
and FACT-L in this study. In fact, Jang et al. (2010) dem-
onstrated that QLQ-C30 data could be used to derive
EQ-5D utility scores in their study, but EQ-5D findings
differed from those of others by their very high HRs, indi-
cating EQ-5D dimensions as important predictors of OS.

In this study, we included a battery of HRQOL instru-
ments to evaluate predictors of survival. Among them,
none of the LC13 scales or LCSS index or symptom
scores were found to be predictive of survival. These
results are consistent with findings in previous studies
(LC13: Montazeri et al. 2001; Li et al. 2012; Polanski et al.
2016; Nowak et al. 2004, LCSS: Qi et al. 2009).

This study has some limitations. One is that this study
merged all types of lung cancer, and the findings could
not be expressed purely for any specific type of lung can-
cer. Second, we could not use the “duration of cancer”
variable in this study, because most of the patients were
newly diagnosed, but this may be strength of the study
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too. A third limitation was the lack of FLIC scale in the
questionnaire battery, due to the unavailability of a vali-
dated Turkish version (Ganz et al. 1991). Finally, we could
not run stratified analyses of the treatment arms due to
the sample size, so the conclusions of this study may not
be generalisable to all types of LC or treatments.

Conclusions

HRQOL serves as an additional predictive factor for sur-
vival that supplements ‘traditional’ clinical factors, such
as age, gender, stage, and comorbidity in LC patients.
Besides the strong predictive ability of the ECOG perfor-
mance status on survival, FACT-L and the Eq5D were the
most promising QOL instruments for the purpose in this
study.

Authors’ contribution

All authors made substantial contributions to conception and design, and/
or acquisition of data, and interpretation of data; All authors participated in
drafting the article or revising it critically for important intellectual content;
and Authors gave final approval of the version to be submitted and any
revised version. SE, HB abd EE, hold main responsibility for statistical analyses.
All authors read and approved the final manuscript.

Author details

! Institute of Public Health, Hacettepe University, Ankara, Turkey. > Department
of Chest Diseases, Faculty of Medicine, Ege University, izmir, Turkey. 3Dr. Suat
Seren Chest Diseases and Thoracic Surgery Education and Research Hospital,
izmir, Turkey. 4 Department of Social Work, Faculty of Health Sciences, Celal
Bayar University, Manisa, Turkey. > Department of Chest Diseases, Faculty

of Medicine, Gazi University, Ankara, Turkey. 6 Department of Chest Diseases,
Nevsehir State Hospital, Nevsehir, Turkey. ” Department of Chest Diseases,
School of Medicine, Ege University, izmir, Turkey. 8 Department of Chest
Diseases, School of Medicine, Trakya University, Edirne, Turkey. ? Department
of Chest Diseases, School of Medicine, Pamukkale University, Denizli, Turkey.
19 Department of Public Health (Halk Sagligi AD), School of Medicine (Tip Fak),
Celal Bayar University, 45040 Manisa, Turkey.

Competing interests

As authors of this manuscript we declare that we have no significant compet-
ing financial, professional or personal interests that might have influenced the
performance or presentation of the work described in this manuscript.

Ethics approval and consent to participate

This study was approved by Ege University School of Medicine Clinical
Research Ethics Committee (Ege Universitesi Tip Fakultesi Klinik Arastirmalar
Etik Komitesi) on 07.08.2010 with a reference no: 10-6/6. Participation consent
forms were obtained for each of the participants for the study

Received: 16 June 2016 Accepted: 7 October 2016
Published online: 21 October 2016

References

Aaronson NK, Ahmedzai S, Bergman B, Bullinger M, Cull A, Duez NJ, Filiberti
A, Fletchner H, Fleishman SB, de Haes JCJM et al (1993) The European
Organization for Research and Treatment of Cancer QLQ-C30: a quality-
of-life instrument for use in international clinical trials in oncology. J Natl
Cancer Inst 85(5):365-376

Ataman F, Songur N, Ay S,Kaya S, Bottomley A (2008) EORTC QLQ-C30
ve QLQ-LC13-Tirkge Versiyonu'nun Akciger Kanserli Hastalarda
Uygulanmasi: QLQ-LC13 Trans-kilturel Gegerlilik ve Guvenilirliginin
Degerlendirilmesi”. Preceedings of the TUSAD 30th National Congress’,
Bodrum, Turkey

Page 10 of 11

Basarik B (2011) Assesment of the psychometric properties (validity and reli-
ability) and clinical usage of Turkish version of FACT-L (Functional Assess-
ment of Cancer Therapy-Lung) quality of life questionnaire. Speciality
Thesis

Bergman B, Aaronson NK, Ahmedzai S, Kaasa S, Sullivan M (1994) The EORTC
QLQ-LC13: a modular supplement to the EORTC Core Quality of Life
Questionnaire (QLQ-C30) for use in lung cancer clinical trials. EORTC
Study Group on Quality of Life. Eur J Cancer 30(5):635-642

Bernhard J, Hurny C, Bacchi M, Joss RA, Cavalli F, Senn HJ, Leyvraz S, Stahel R,
Ludwig C, Alberto P (1996) Initial prognostic factors in small-cell lung
cancer patients predicting quality of life during chemotherapy. Swiss
Group for Clinical Cancer Research (SAKK). Br J Cancer 74(10):1660-1667

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

Cella DF, Tulsky DS, Gray G, Sarafian B, Linn E, Bonomi A, Silberman M, Yellen
SB, Winicour P, Brannon J (1993) The Functional Assessment of Cancer
Therapy scale: development and validation of the general measure. J Clin
Oncol 11(3):570-579

Cella DF, Bonom AE, Lloyd SR, Tulsky DS, Kaplan E, Bonomi P (1995) Reliability
and validity of the Functional Assessment of Cancer Therapy-Lung (FACT-
L) quality of life instrument. Lung Cancer 12(3):199-220

Coates A, Porzsolt F, Osoba D (1997) Quality of life in oncology practice:
prognostic value of EORTC QLQ-C30 scores in patients with advanced
malignancy. Eur J Cancer 33(7):1025-1030

Coons SJ, Shaw JW (2005) Generic adult health status measures. In: Fayers P,
Hays R (eds) Assessing quality of life in clinical trials, vol 2. Oxford Univer-
sity Press, Oxford, pp 325-338

Dancey J, Zee B, Osoba D, Whitehead M, Lu F, Kaizer L, Latreille J, Pater JL
(1997) Quality of life scores: an independent prognostic variable in a
general population of cancer patients receiving chemotherapy. Qual Life
Res 6(2):151-158

Dharma-Wardene M, Au HJ, Hanson J, Dupere D, Hewitt J, Feeny D (2004)
Baseline FACT-G score is a predictor of survival for advanced lung cancer.
Quial Life Res 13(7):1209-1216

Efficace F, Bottomley A, Smit E, Lianes P, Legrand C, Debruyne C, Schramel F,
Smit HJ, Gaafar R, Biesma B et al (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. Ann Oncol 17(11):1698-1704

Eser E, Dinc G, Ozyurt BC, Pala T. EURO-QolL (EQ-5D) (2007) Indeksinin toplum
standartlari ve psikometrik 6zellikleri: Manisa kent toplumu ¢rneklemi
(n = 6026), 2nd National HRQOL Congress, Izmir, Turkey: Turkish Society
for Quality of Life Research (SAYKAD)

Eton DT, Fairclough DL, Cella D, Yount SE, Bonomi P, Johnson DH (2003) Early
change in patient-reported health during lung cancer chemotherapy
predicts clinical outcomes beyond those predicted by baseline report:
results from Eastern Cooperative Oncology Group Study 5592. J Clin
Oncol 21(8):1536-1543

EuroQol_Group (1990) EuroQol-a new facility for the measurement of health-
related quality of life. Health Policy 16(3):199-208

Ganz PA, Lee JJ, Siau J (1991) Quality of life assessment. An independent prog-
nostic variable for survival in lung cancer. Cancer 67(12):3131-3135

Gotay CC, Kawamoto CT, Bottomley A, Efficace F (2008) The prognostic signifi-
cance of patient-reported outcomes in cancer clinical trials. J Clin Oncol
26(8):1355-1363

Grande GE, Farquhar MC, Barclay SIG, Todd CJ (2009) Quality of life measures
(EORTC QLQ-C30 and SF-36) as predictors of survival in palliative colorec-
tal and lung cancer patients. Palliat Support Care 7(03):289-297

Guyatt GH, Feeny DH, Patrick DL (1993) Measuring health-related quality of life.
Ann Intern Med 118(8):622-629

Guzelant A, Goksel T, Ozkok S, Tasbakan S, Aysan T, Bottomley A (2004) The
European Organization for Research and Treatment of Cancer QLQ-C30:
an examination into the cultural validity and reliability of the Turkish ver-
sion of the EORTC QLQ-C30. Eur J Cancer Care (Engl) 13(2):135-144

Herndon JE 2nd, Fleishman S, Kornblith AB, Kosty M, Green MR, Holland J
(1999) Is quality of life predictive of the survival of patients with advanced
nonsmall cell lung carcinoma? Cancer 85(2):333-340

Hollen PJ, Gralla RJ, Kris MG (1995) An overview of the Lung Cancer Symptom
Scale. In: Gralla RJ, Moinpour CM (eds) Assessing quality of life in patients
with lung cancer: a guide for clinicians. NCM Publishers, New York, pp
57-63



Eser et al. SpringerPlus (2016) 5:1833

Hwang SS, Scott CB, Chang VT, Cogswell J, Srinivas S, Kasimis B (2004) Predic-
tion of survival for advanced cancer patients by recursive partitioning
analysis: role of Karnofsky performance status, quality of life, and symp-
tom distress. Cancer Invest 22(5):678-687

Jang RW, Isogai PK, Mittmann N, Bradbury PA, Shepherd FA, Feld R, Leighl
N (2010) Derivation of utility values from European Organization for
Research and Treatment of Cancer Quality of Life-Core 30 questionnaire
values in lung cancer. J Thorac Oncol 5(12):1953-1957

Kaasa S, Mastekaasa A, Lund E (1989) Prognostic factors for patients with
inoperable non-small cell lung cancer, limited disease. The importance of
patients’subjective experience of disease and psychosocial well-being.
Radiother Oncol 15(3):235-242

Korkmaz M, Fadiloglu € (2007) Akciger Kanser Semptom Skalasi Gegerlilik ve
Guvenilirlik Calismasl. Preceedings of the 2nd National HRQOL Congress,
5-7 April, p 85, izmir, Turkey

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-C30in inoperable non-small cell lung carcinoma treated with radio-
therapy. Radiother Oncol 55(1):19-25

LiTC, Li Cl, Tseng CH, Lin KS, Yang SY, Chen CY, Hsia TC, Lee YD, Lin CC (2012)
Quiality of life predicts survival in patients with non-small cell lung cancer.
BMC Public Health 12:790

Maione P, Perrone F, Gallo C, Manzione L, Piantedosi F, Barbera S, Cigolari S,
Rosetti F, Piezza E, Robbiati SF et al (2005) Pretreatment quality of life
and functional status assessment significantly predict survival of elderly
patients with advanced non—small-cell lung cancer receiving chemo-
therapy: A prognostic analysis of the multicenter Italian Lung Cancer in
the Elderly Study. J Clin Oncol 23(28):6865-6872

Mannion E, Gilmartin J, Donnellan P, Keane M, Waldron D (2014) Effect of
chemotherapy on quality of life in patients with non-small cell lung
cancer. Support Care Cancer 22(5):1417-1428

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

Movsas B, Moughan J, Sarna L, Langer C, Werner-Wasik M, Nicolaou N, Komaki
R, Machtay M, Wasserman 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. J Clin Oncol
27(34):5816-5822

Naughton MJ, Herndon JE 2nd, Shumaker SA, Miller AA, Kornblith AB, Chao D,
Holland J (2002) The health-related quality of life and survival of small-cell
lung cancer patients: results of a companion study to CALGB 9033. Qual
Life Res 11(3):235-248

Page 11 of 11

Nishiyama O, Taniguchi H, Kondoh'Y, Kimura T, Kato K, Noma S, Iwaki M, Aso
H, Sakamoto K, Shimizu J (2006) Quality of life as an independent prog-
nostic factor in advanced non-small-cell lung cancer in general practice.
Nihon Kokyuki Gakkai zasshi = the journal of the Japanese Respiratory.
Society. 44(5):368-373

Nowak AK, Stockler MR, Byrne MJ (2004) Assessing quality of life during
chemotherapy for pleural mesothelioma: feasibility, validity, and results of
using the European Organization for Research and Treatment of Cancer
Core Quality of Life Questionnaire and Lung Cancer Module. J Clin Oncol
22(15):3172-3180

Oken MM, Creech RH, Tormey DC, Horton J, Davis TE, McFadden ET, Carbone
PP (1982) Toxicity and response criteria of the Eastern Cooperative Oncol-
ogy Group. Am J Clin Oncol 5(6):649-655

Polanski J, Jankowska-Polanska B, Rosinczuk J, Chabowski M, Szymanska-
Chabowska A (2016) Quality of life of patients with lung cancer. Oncol
Targets Ther 9:1023-1028

QiY, 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 independ-
ent prognostic factor for overall survival in patients with advanced stage
non-small cell lung cancer. J Thorac Oncol 4(9):1075-1082

Quinten C, Coens C, Mauer M, Comte S, Sprangers MA, Cleeland C, Osoba D,
Bjordal K, Bottomley A (2009) Baseline quality of life as a prognostic indi-
cator of survival: a meta-analysis of individual patient data from EORTC
clinical trials. Lancet Oncol 10(9):865-871

Quinten C, Martinelli F, Coens C, Sprangers MAG, Ringash J, Gotay C, Bjordal K,
Greimel E, Reeve BB, Maringwa J et al (2014) A global analysis of multitrial
data investigating quality of life and symptoms as prognostic factors for
survival in different tumor sites. Cancer 120(2):302-311

Reck M, Thatcher N, Smit EF, Lorigan P, Szutowicz-Zielinska E, Liepa AM, Win-
free K, Peterson P, Guba SC, Socinski MA (2012) Baseline quality of life and
performance status as prognostic factors in patients with extensive-stage
disease small cell lung cancer treated with pemetrexed plus carboplatin
vs. etoposide plus carboplatin. Lung Cancer 78(3):276-281

Sloan JA, Zhao X, Novotny PJ, Wampfler J, Garces Y, Clark MM, Yang P (2012)
Relationship between deficits in overall quality of life and non-small-cell
lung cancer survival. J Clin Oncol 30(13):1498-1504

Vigano A, Donaldson N, Higginson 1J, Bruera E, Mahmud S, Suarez-Almazor M
(2004) Quality of life and survival prediction in terminal cancer patients.
Cancer 101(5):1090-1098

Submit your manuscript to a SpringerOpen®
journal and benefit from:

» Convenient online submission

» Rigorous peer review

» Immediate publication on acceptance

» Open access: articles freely available online
» High visibility within the field

» Retaining the copyright to your article

Submit your next manuscript at » springeropen.com




	Comparison of generic and lung cancer-specific quality of life instruments for predictive ability of survival in patients with advanced lung cancer
	Abstract 
	Background: 
	Results: 
	Conclusions: 

	Background
	Methods
	Study design
	Compliance with ethical standards

	Patients
	HRQOL scales and variables examined
	HRQOL scales
	“The European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire (EORTC QLQ-C30)” 
	“EORTC Lung Cancer Scale (QLQ-LC 13)” 
	Functional assessment of cancer therapy-lung cancer (FACT-L)” 
	Lung Cancer Symptom Scale (LCSS) 
	EuroQoL (EQ5-D) 

	Prognostic clinical variables

	Statistical analyses

	Results
	Discussion
	Conclusions
	Authors’ contribution
	References




