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Abstract

Background: Health-related quality of life (HRQoL) before treatment may predict survival of patients with non-
small-cell lung cancer (NSCLC). We investigated the predictive role of HRQoL after the initial treatments, on the sur-
vival of these patients.

Methods: A prospective multi-center study conducted in northeastern France. The SF-36 and European
Organization for Research and Treatment of Cancer, Quality of Life Questionnaire Core-30 (QLQ C-30) were mailed
to patients 3 months after the end of the diagnostic process. High scores for functioning dimensions on both
questionnaires indicated better QoL, and low scores for symptom dimensions on the QLQ C-30 indicated few
symptoms. Cox regression modeling was used to identify predictive factors of survival.

Results: In total, 230 (63.5%) patients responded to the SF-36 and QLQ C-30. Before completing the questionnaires,
almost 60% of patients had undergone some chemotherapy, about 10% underwent radio/chemotherapy or both and
more than 30% underwent surgery or surgery plus chemo/radiotherapy.
On SF-36, the highest mean score was for social functioning dimension (55.5 ± 28), and the lowest was for the physical
role dimension (17.9 ± 32.2).
On QLQ C-30, for the functioning dimensions, the highest mean score was for cognitive functioning (74.6 ± 25.9) and
the lowest was for role functioning (47.2 ± 34.1). For symptom dimensions, the lowest score was for diarrhoea
(11.5 ± 24.2) and the highest was for fatigue (59.7 ± 27.7).
On multivariate analysis, high bodily pain, social functioning and general health scores (SF-36) were associated
with a lower risk of death (hazard ratio 0.580; 95% confidence interval [0.400–0.840], p = 0.004; HR 0.652 [0.455–0.935],
p < 0.02; HR 0.625 [0.437–0.895] respectively). Better general QoL on QLQ C-30 was related to lower risk of death
(HR 0.689 [0.501–0.946], p = 0.02).

Conclusion: Adding to previous knowledge about factors that may influence patients QoL, this study shows a
persisting relationship between better perceived health in HRQoL after the initial treatment of NSCLC and better
survival.
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Introduction
Lung cancer is considered the greatest contributor to
death from cancer. It accounts for 1,180,000 deaths per
year worldwide [1] and in France 26,624 deaths in 2005.
In France, its incidence and mortality rates have de-
creased by 0.5% and 1.7%, respectively, since 1980 for
men, but have increased for women [2]. Non-small-cell
lung cancer (NSCLC) is accounted for 80% of these new
cases [3,4] and survival time for all stages of NSCLC
(I, II, III-IV) is low with a median of 43.3 months [4].
Therefore, all prognostic factors must be identified in
this group of patients to provide insights into the dis-
ease process and the therapeutic response.
Patient-reported outcomes, including health-related qual-

ity of life (HRQoL), symptoms, and functional status, are
well established and useful in oncology for describing the
clinical disease course, helping to select optimal treatment,
or comparing populations of cancer patients with those
having other diseases and with the general population
[5-9]. In general, HRQoL covers subjective perceptions of
the positive and negative aspects of patient symptoms, in-
cluding physical, emotional, social and cognitive functions,
and importantly, disease symptoms and side effects of treat-
ments [10]. Clinicians are increasingly considering HRQoL
as critical to cancer patient care [11,12].
Different instruments have been developed and vali-

dated [13,14], and recently, researchers have begun to
study the relation between HRQoL and patient’s sur-
vival. Often, patient HRQoL is measured after cancer
diagnosis and before any treatment, and studies have
shown different results. For example, measuring by the
European Organization for Research and Treatment of
Cancer (EORTC), Quality of Life Questionnaire Core-30
(QLQ C30), global HRQoL assessed before treatment,
was found to be a strong predictor of survival in patients
with NSCLC and lymph node abnormalities [15]. With
this same instrument, another study showed that patient
self-reported pain and dysphagia predicted overall survival
in advanced NSCLC, independently of socio-demographic
or clinical characteristics [16]. Fielding et al. used the
Functional Assessment of Cancer Therapy-General instru-
ment to measure patients with liver and lung cancer
HRQoL in China and found that only physical well-being
subscale predicted lung cancer survival [17]. However,
Hernsdon et al. showed that after adjusting for clinical
factors, the pain perceived by patients predicted survival,
whereas overall HRQoL of the QLQ C-30 did not [18].
These heterogeneous results indicate that more research

is needed to better understand the role of patient’s QoL
on survival. In particular, the diagnostic process ending
with delivery of the diagnosis and the treatment strategy
that can be sources of psychological challenge [19,20], and
the early period of treatment that may add potential dis-
tress. Measuring HRQoL within months after the end of
the diagnosis process reflects both the effect of the dis-
ease evolution and of the treatments during this period. A
3-month time frame period after the diagnosis process
gives enough time to patients to undertake and receive
some benefits from their treatments and at the same time
to avoid a selection bias due to loosing too many patients.
Whether the treatment received has levelled off the pre-
dictive value of HRQoL on survival remains unknown.
We aimed to investigate whether HRQoL after the initial
treatment still plays a role in predicting survival in pa-
tients with NSCLC. We used the Medical Outcomes
Study Short Form 36 (SF-36) and the QLQ C-30 to evalu-
ate HRQoL. The SF-36 has been useful in surveys of
general and specific populations comparing the relative
burden of diseases and differentiating the health benefits
produced by a wide range of treatments [14,21]. The QLQ
C-30 allowed identifying health problems related to cancer
and its treatments, such as pain, diarrhoea, nausea and
vomiting, as well as appetite loss [13,15].

Methods
Design
A prospective multi-center study was conducted in
northeastern France (Alsace, Lorraine, Franche-Comté,
Bourgogne, and Champagne-Ardenne) as part of re-
search reported elsewhere [22-24]. The study involved 18
health-administrative districts covering 8.22 million
people. Fifty physicians in 18 principal hospitals, public or
private, in each region participated and reported the cases
of lung cancer in their hospital occurring from July 2002
to June 2006. The study was approved by the Institu-
tional Review Board (Commission National d’Informa-
tique et Liberté [CNIL]).

Samples
The inclusion criteria were patients with NSCLC; were
at least 18 years old; underwent the pre-therapeutic
process within the participating regions; began their
treatment < 10 weeks before inclusion; were able to read
and understand French, and to complete self-reported
questionnaires.

Data collection
For each reported case, a research assistant in each re-
gion verified the patient’s medical record and noted the
patient’s sociodemographic characteristics (age, sex, and
level of education), stage of cancer, health-examinations
that patient undertook during the diagnostic process,
and all treatment (radiotherapy, chemotherapy or sur-
gery) undertook after the end of the diagnosis process
until the HRQoL measure.
Information on patients’ vital status at the end of

follow-up was obtained by accessing the Repertoire
National d’Identification des Personnes Physiques, a
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register of death certificates with documented medical
cause (CNIL authorization n° 908413, November 2008).
HRQoL measure
The date when the physician decided to stop diagnostic
investigations or begin treatment was considered as the
end of the diagnostic process. HRQoL was assessed by
the generic (SF-36) and cancer-specific (QLQ C-30) self-
administered questionnaires mailed 10 (+2) weeks after
this date.
The SF-36, a multipurpose health survey with 36 ques-

tions, measures HRQoL status during the previous
4 weeks. Scores range from 0 to 100, with high scores
reflecting better QoL. The survey yields scores for 8
scales or dimensions of functional health and well-
being: physical functioning, physical role, bodily pain,
general health, vitality, social functioning, emotional
role and mental health. The questionnaire allows for
a psychometrically based physical component summary
(PCS) that measures the absence of physical limitations,
disability or decrease in well-being and energy level and a
mental component summary (MCS) that measures the
absence of psychological distress and limitations in
usual social or role activities because of emotional prob-
lems during the last 8 days.
The cancer-specific instrument was the QLQ C-30.

The survey contains 30 questions addressing various
aspects of HRQoL. Following EORTC guidelines, sub-
scale scores were converted to a 0–100 scale. High scores
represent a better level of functioning for the functional
and global health status and more severe symptoms for
the symptom scales. The reliability and validity of this
questionnaire have been confirmed in a number of
international studies for patients with different cancers,
including lung cancer [13,15]. It measured the HRQoL of
patients during the week before the measure.
The generic and cancer-specific questionnaires were

complementary.
Statistical analysis
The analysis was done on data of patients who returned
back HRQoL measures (SF-36 and QLQ-C30) and on
which the scores could be calculated. Questionnaires
with missing data were handled according to imputation
method recommended by the developers.
Descriptive analysis
HRQoL scores were described with means ± SD, median
and quartile 1 (Q1) and Q3. To test the association be-
tween variables, the chi-square or Fisher exact test
was used for qualitative variables and Student t test
or Mann–Whitney test for quantitative variables.
Survival analysis
Using survival as the outcome, the time to event (death)
was determined from the date when patients completed
the HRQoL questionnaire to the date of death (due to
any cause = overall survival). Patients who were alive on
May 1, 2010 or were lost to follow-up were censored.
Survival curves were estimated by the Kaplan-Meier

method and compared by the log rank test. Bivariate
analyses involved use of the Cox proportional hazards
model to identify HRQoL dimensions and patient charac-
teristics related to survival: age (as a continuous variable),
sex, cancer stage, and treatment. The proportionality as-
sumption was checked for each of the variables under
study with scaled Schoenfeld residuals and by the propor-
tionality test [25-27]. According to Van Steen et al. [28],
global HRQoL score is highly correlated with 7 of 11
scores of the QLQ C-30, and the authors suggested ex-
cluding this variable from the final model when analyzing
prognostic factors. In addition, both SF-36 summaries are
highly correlated with 4 of the scale’s 10 dimensions [14].
The PCS is related to physical functioning, role physical,
bodily pain and general health dimensions and the MCS to
vitality, social functioning, role emotional and mental
health [29]. Accordingly, we built several models on multi-
variate analysis using the Cox model. Survival was used as
independent variable, and certain dimensions on the SF-36
and QLQ C-30 that were statistically significant on bivari-
ate analysis were used as candidate predictors as explained
below. We also tested first-order interactions between age,
sex, stage of cancer and treatment before QoL measure.
Significant interactions were included in the models.

Models with SF-36 scores

Model 1: All HRQoL dimension scores except global
health, PCS, and MCS scores.
Model 2: General health score only.

Models with QLQ C-30 scores

Model 4: All HRQoL dimension scores except global
HRQoL score.
Model 5: Global HRQoL score only.

Each model was adjusted on patients’ age and sex, can-
cer stage and treatments before HRQoL measurement.
Treatment was classified into 3 classes: 1) radiotherapy
and chemotherapy, 2) surgery alone or surgery and (radio-
therapy or chemotherapy), and 3) chemotherapy only.
The multivariate analysis involved all variables that

were significantly related to survival on bivariate analysis
at p < 0.1. A p < 0.05 was considered statistically significant
for all analyses. Analyses involved use of SAS 9.3 (SAS
Inst., Cary, NC).
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Results
Patient characteristics
Among 429 NSCLC patients identified for the study,
67 patients died before we distributed the question-
naire 3 months after the diagnostic process. Of 362 poten-
tial participants, 230 (63.5%) returned back and completed
the SF-36 and the QLQ C-30 (Figure 1). Patients who
died before 3 months were older (mean 64.2 ± 1.3 years;
p = 0.02) and more often had stage 4 NSCLC (p = 0.002)
than patients who were still alive and could participate in
the study. Before completing the questionnaires, most
participating patients had received some treatments:
almost 60% received chemotherapy only during 82.5 ±
61.3 days, about 11% had some chemo and radiother-
apy; and more than 30% underwent surgical treatment
and chemo/radiotherapy (Table 1). The mean delay be-
tween the beginning of treatment and when patients
completed the questionnaires was 71.9 ± 34.2 days.
No difference between responders (n = 230) vs non-

responders (n = 132) was observed for: age, p = 0.6; sex,
p = 0.9; education level, p = 0.5; treatments, p = 0.08, stage,
p = 0.5. Neither for the median survival of both groups
3 months after the diagnosis process

Status at May 1, 2010

429 patients received a diag
non-small-cell lung cancer (N

362 patients were eligi

230 completed the SF-36

132 patients did not 
return the SF-36 

169 patients 
had died

61 were still 
alive

Figure 1 Patients with non-small-cell lung cancer (NSCLC) who partic
process. SF-36 =Medical Outcomes Survey Short form 36; QLQ C-30 = Euro
Life Questionnaire Core-30.
(15.5 months [CI 95% = 10 – 30] for patients non-
responders the questionnaires, and 18.5 months [14 – 27]
for responders.
At the end of the follow-up (up to 8 years; mean 32 ±

29.6 months), 70% of responders had died.

HRQoL scores 3 months after the diagnostic process
SF-36
The highest mean scores were for the physical- and
social-functioning dimensions and for mental health
(50.1 ± 27.2, 55.5 ± 28 and 52.5 ± 21.6, respectively), and
the lowest score was for the physical role dimension
(17.9 ± 32.2) - Table 2.

QLQ C-30
For the functioning dimensions, the highest mean score
was for cognitive functioning (74.6 ± 25.9) and the lowest
was for role functioning (47.2 ± 34.1). For symptom di-
mensions, the lowest score was for diarrhoea (11.5 ± 24.2)
and the highest was for fatigue (59.7 ± 27.7) – Table 3.
There were few (from 1 to 5) missing data in both

questionnaires (see the N on Tables 2 and 3).
nosis of 
SCLC)

67 patients died

ble 

230 completed the QLQ C-30 

132 patients did not return 
the QLQ C-30

178 patients 
had died

52 were still 
alive

ipated in the quality-of-life study 3 months after the diagnostic
pean Organization for Research and Treatment of Cancer Quality of



Table 1 Characteristics of patients with non-small-cell
lung cancer (NSCLC) who completed the SF-36 and QLQ
C-30 health-related quality of life (HRQoL) surveys

SF-36 (n = 230) QLQ C-30 (n = 230)

Mean ± SD n [%] Mean ± SD n [%]

Age 60.2 ± 10.7 60.1 ± 10.7

Sex:

- Men 186 [80.9] 184 [80.0]

- Women 44 [19.1] 46 [20.0]

Stage of cancer

- I or II 49 [21.3] 48 [20.9]

- III 136 [59.1] 141 [61.3]

- IV 45 [19.6] 41 [17.8]

Treatments before the HRQoL measurement

- Chemotherapy only 133 [57.8) 132 [57.4]

- Radiotherapy only or with
chemotherapy

26 [11.3] 24 [10.4]

- Surgery alone or surgery and
(radiotherapy or chemotherapy)

71 [30.9] 74 [32.2]

Education level

- Primary 64 [28.7] 64 [29.6]

- Secondary 144 [64.6] 136 [63.0]

- Post-secondary 15 [6.7] 16 [7.4]

SF-36 =Medical Outcomes Survey Short Form 36; QLQ C-30 = European
Organization for Research and Treatment of Cancer Quality of Life
Questionnaire Core-30.
Treatments before HRQoL measurement were divided into 3 classes for all Cox
multivariate models:
1) Chemotherapy only.
2) Radiotherapy or chemotherapy or both.
3) Surgery alone or surgery and radiotherapy or chemotherapy.

Table 3 Description of QLQ C-30 scores at 3 months of
follow up

N Mean SD* Median Q1 Q3

Physical functioning 230 63.2 23.9 66.7 53.3 80

Role functioning 228 47.2 34.1 50 16.7 66.7

Cognitive functioning 230 74.6 25.9 83.3 66.7 100

Emotional functioning 230 58.6 28.2 66.7 33.3 83.3

Social functioning 229 55.5 33.7 66.7 33.3 83.3

Fatigue 230 59.7 27.7 55.6 33.3 77.8

Pain 230 43.5 33.5 33.3 16.7 66.7

Nausea and vomitting 230 20.6 29.1 0 0 33.3

Insomnia 229 44.3 37.2 33.3 0 66.7

Constipation 228 28.1 33.9 33.3 0 33.3

Dyspnea 230 55.5 34.5 66.7 33.3 100

Diarrhea 229 11.5 24.2 0 0 0

Appetit loss 229 40 38.3 33.3 0 66.7

Global QoL 230 45.6 20.2 50 33.3 58.3

*SD = Standard deviation.
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Prognostic value of HRQoL scores for patient survival
Bivariate analysis
Disease stage and treatments independently predicted sur-
vival (Table 4). Patients with stage III and those with stage
IV have much more than double risks of death (p < 0.001
to p = 0.02 respectively) compared to patients with stage I
Table 2 Description of SF-36 scores at 3 months of follow up

N Mean SD* Median Q1 Q3

Physical functioning 230 50.1 27.2 50 27.8 70

Physical role 229 17.9 32.2 0 0 25

Bodily pain 229 46.2 25 41 31 62

Mental health 228 52.5 21.6 52 36 68

Emotional functioning 226 24.6 38 0 0 33.3

Social functioning 230 55.5 28 50 37.5 75

Vitality 227 32.9 19.6 30 20 45

General health 230 39.5 19.3 37 25 52

PCS 225 34.8 8.4 34.7 28.2 40.9

MCS 225 37.2 11.3 35.7 28.9 45.1

*SD = Standard deviation.
or II. Patients treated by surgery alone or surgery with
chemo/radiotherapy before QoL measure was associated
with a lower risk of death (p < 0.001). On the SF-36,
scores ≥50 of bodily pain, emotional role, social func-
tioning and vitality (p = 0.001 to p = 0.03; Table 4), in-
dependently predicted a better survival. Score ≥50 on
general health was also related to a better survival (HR
0.625 [0.437 – 0.895], p = 0.01) – Table not shown. On
the questionnaire QLQ C-30, scores ≥50 of the function
domains except the cognitive- and emotional-functioning
were also related to a better survival (physical-, role- and
social-functioning; p = 0.009 to p = 0.005; Table 5); and
scores <50 of 4 of 8 symptoms’ (less fatigue, constipation,
nausea/vomiting, and appetite loss; p = 0.004 to p = 0.01),
independently predicted higher risk of death. Scores ≥50
on general QoL were also related to a better survival
(Table 5).

Survival analysis
The comparison of patients’ survival according to the
HRQoL scores showed that:

– On SF-36,

patients with Bodily pain (BP) scores <50, the
median survival was 9 months (CI 95%: 7 – 16)
compared to 35.5 (26 – 57) if scores were ≥ 50,
p < 0.001;
for Social functioning, those with score <50 had
a median of 8 months (5 – 25) vs 25.5 (15 – 37),
p = 0.01 in patients with score ≥50;
for Global health <50 the median survival was 14
(8–20) vs 37 (20 – 58) if scores ≥ 50.



Table 4 The prognostic effect of SF-36 HRQoL dimensions 3 months after NSCLC diagnosis on survival (bivariate and
multivariate analyses)

Model without general health

Variables

Bivariate analysis Multivariate analysis

HR 95% CI P HR 95% CI p

HRQoL dimensions

Physical functioning ≥50 0.750 0.550 - 1.023 0.069 0.946 0.667 - 1.341 0.755

Physical role ≥50 0.651 0.428 - 0.991 0.046 0.576 0.326 - 1.016 0.057

Bodily pain ≥50 0.590 0.430 - 0.810 0.001 0.580 0.400 - 0.840 0.004

Emotional role ≥50 0.665 0.452 - 0.980 0.039 1.564 0.923 - 2.648 0.096

Social functioning ≥50 0.676 0.489 - 0.933 0.017 0.652 0.455 - 0.935 0.020

Mental health ≥50 0.792 0.581 - 1.081 0.142

Vitality ≥50 0.605 0.405 - 0.905 0.015 0.784 0.472 - 1.303 0.349

Patient characteristics

Age 1.002 0.9 - 1.02 0.798 1.102 1.041 - 1.167 <0.001

Sex:

- Men 1 1

- Women 0.859 0.575 - 1.285 0.460 0.556 0.351 - 0.881 0.012

Education level:

- Primary 1

- Secondary 0.820 0.581 - 1.157 0.259

- Post secondary 0.739 0.374 - 1.461 0.384

Stage of cancer

- Stage I - II 1 1

- Stage III 1.670 1.088 - 2.565 0.019 21.388 3.460 - 132.187 0.001

- Stage IV 3.341 2.025 - 5.511 <0.001 633.964 21.799 - 18437.11 <0.001

Treatment before the HRQoL measurement

- Chemotherapy only 1 1

- Chemo and radiotherapy 0.691 0.420 - 1.138 0.146 0.651 0.387 - 1.095 0.106

- Surgery alone or surgery and radiotherapy
or chemotherapy

0.219 0.144 - 0.333 <0.001 0.186 0.115 - 0.300 <0.001

Interaction

Age * Stage of cancer 0.969 0.945 - 0.994 0.016 0.952 0.926 - 0.978 <0.001

*The interaction between Age and Stage of cancer.
HR = hazard ratio; 95% CI = 95% confidence interval.
Scores range from 0 to 100, with high scores reflecting better QoL.
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– On QLQ C-30, patients with the general QoL score
<50, had a median survival of 9 months (7 – 17)
compared to 29.5 (9 – 45) if scores ≥ 50.

Multivariate analysis

SF-36
1) For the model without general health scores,

higher bodily pain and social functioning scores
(≥50) was associated with a lower risk of death
(hazard ratio [HR] 0.589, 95% confidence interval
[0.400–0.840], p = 0.05 and HR = 0.652 [0.455-0.935],
p = 0.004).
2) For the model with the general health score alone,
higher score (≥50) on this domain was also
associated with lower risk of death (HR = 0.625
[0.437-0.895], p = 0.01).

QLQ C-30
1) For models without global HRQoL, no association

was observed between HRQoL dimensions and
patients’ survival.

2) For the model with global HRQoL only, higher
global HRQoL score (≥50) was associated with lower
risk of death (HR = 0.689 [0.501-0.946], p = 0.02)
(Table 5).



Table 5 The prognostic effect of QLQ C-30 variables 3 months after NSCLC diagnosis on survival (bivariate and
multivariate analyses)

Model without global health

Bivariate analysis Multivariate analysis

Variables HR 95% CI p HR 95% CI p

Functioning domains (100 = good)

Physical functioning ≥50 0.612 0.431 - 0.869 0.006 0.787 0.506 - 1.226 0.289

Role functioning ≥50 0.640 0.469 - 0.874 0.005 0.907 0.573 - 1.437 0.677

Cognitive functioning ≥50 0.916 0.554 - 1.152 0.733

Social functioning ≥50 0.656 0.477 - 0.900 0.009 1.058 0.695 - 1.609 0.794

Emotional functioning ≥50 0.841 0.604 - 1.170 0.304

Symptom domains (100 = severe)

Pain <50 0.774 0.567 - 1.056 0.106

Fatigue <50 0.616 0.445 - 0.851 0.003 0.703 0.471 - 1.049 0.084

Sleep disturbance <50 0.876 0.641 - 1.197 0.406

Constipation <50 0.660 0.460 - 0.948 0.024 0.786 0.523 - 1.181 0.246

Nausea and vomiting <50 0.624 0.434 - 0.897 0.011 0.849 0.529 - 1.363 0.498

Apetite loss <50 0.628 0.457 - 0.863 0.004 0.890 0.599 - 1.324 0.567

Diarhoea <50 0.660 0.373 - 1.168 0.153

Dyspnea <50 1.095 0.803 - 1.491 0.567

Patient characteristics

Age 1.011 0.979 - 1.044 0.497 1.085 1.023 - 1.152 0.007

Sex:

- Men 1 1

- Women 0.732 0.293 - 1.831 0.505 0.633 0.411 - 0.976 0.038

Education level:

- Primary 1

- Secondary 0.783 0.554 - 1.107 0.167

- Post secondary 0.695 0.352 - 1.372 0.294

Stage of cancer

- Stage I - II 1 1

- Stage III 1.971 0.916 - 4.239 0.011 13.463 2.036 - 89.038 0.007

- Stage IV 4.898 1.518 - 15.801 <0.001 207.281 6.471 - 6639.251 0.003

Treatment before the HRQoL measurement

- Chemotherapy only 1 1

- Chemo and radiotherapy 0.656 0.388 - 1.109 0.115 0.635 0.366 - 1.103 0.107

- Surgery alone or surgery and radiotherapy
or chemotherapy

0.229 0.152 - 0.345 <0.001 0.227 0.143 - 0.363 <0.001

Interaction

Age*stage of cancer 0.973 0.947 - 1.000 0.049 0.959 0.932 - 0.987 0.004

Model with global health only

Bivariate analysis Multivariate analysis

Variables HR 95% CI p HR 95% CI p

(100 = good)

Global HRQoL ≥50 0.688 0.504 - 0.938 0.018 0.689 0.501 - 0.946 0.021

Patient characteristics

Age 1.011 0.979 - 1.044 0.497 1.083 1.022 - 1.147 0.007
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Table 5 The prognostic effect of QLQ C-30 variables 3 months after NSCLC diagnosis on survival (bivariate and
multivariate analyses) (Continued)

Sex:

- Men 1 1

- Women 0.732 0.293 - 1.831 0.505 0.682 0.452 - 1.029 0.068

Education level:

- Primary 1

- Secondary 0.783 0.554 - 1.107 0.167

- Post secondary 0.695 0.352 - 1.372 0.294

Stage of cancer

- Stage I - II 1 1

- Stage III 1.971 0.916 - 4.239 0.011 11.982 1.881 - 76.310 0.009

- Stage IV 4.898 1.518 - 15.801 <0.001 167.961 5.666 - 4979.331 0.003

Treatment before the HRQoL measurement

- Chemotherapy only 1 1

- Chemo and radiotherapy 0.656 0.388 - 1.109 0.115 0.690 0.406 - 1.173 0.171

- Surgery alone or surgery and radiotherapy
or chemotherapy

0.229 0.152 - 0.345 <0.001 0.239 0.151 - 0.377 <0.001

Interaction

Age*stage of cancer 0.973 0.947 - 1.000 0.049 0.962 0.935 - 0.989 0.007

*The interaction between Age and Stage of cancer.
HR = hazard ratio; 95% CI = 95% confidence interval.
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For all models, among socio-demographic or clinical
characteristics: older age, stage III and IV were related
to higher risk of death. Surgery and radio/chemotherapy
as treatment was related to a decreased risk of death.
Older patients with stage 4 had a lower risk of death
than younger patients with the same stage of cancer (age by
stage interaction HR= 0.9 [0.9 – 0.9]; p < 0.001) (Tables 4,
and 5).

Discussion
This study showed that certain domains on health re-
lated quality of life, measured after the initial treatment,
were related to the survival of patients with non-small-
cell lung cancer. On the bivariate analysis, we observed
that better physical- and emotional-role, social function-
ing and vitality as well as lesser pain symptom on SF-36
(score ≥50) were related to a better patients’ survival. On
multivariate analysis, a persistent relation was observed
for 2 domains: lesser (high scores) Bodily pain and better
Social-functioning. The QLQ C-30 showed that on the
bivariate analysis, better (high scores) physical-, role-
and social functioning, and also global HRQoL as well
as lesser symptoms (low scores) on fatigue, constipa-
tion, nausea-vomiting and appetite loss were related to
a better survival. On the multivariate analysis, only a
better Global QoL found to be related to a better pa-
tient’s survival. This relation was observed independ-
ently of known prognostic variables i.e. age, sex, stage
of cancer, and initial treatments. Patients seemed to
live few months longer with better perceived health.
This multicenter, prospective study involved patients

with a wide variety of NSCLC severity (stage I to IV)
while they were undergoing treatments. With a follow-
up of 4 to 6 years, we could observe patient’s survival
and whether HRQoL during treatments period contin-
ued to be related to survival. It is well known that both
questionnaires that were used, the SF-36 and QLQ-C30,
had robust psychometric properties. Also that HRQoL is
one of measurements that revealed patients’ point of
view regarding his/her health status and encompass the
incidence and the extent of limitations due to physical
capacity, which might occur because of the disease itself or
the effects of treatment. Indeed, as stated by Franceshini
et al., 54% of patients with lung cancer report dyspnoea,
which contributes to the worsening of QoL, because this
symptom might limit the ability to perform activities of
daily living and to work [30].
Studies have shown different results on the relation

between sex and survival of patients with NSCLC. The
present study confirmed findings that women had a bet-
ter survival [31-34].
Readers need to be cautious in translating the results

of this study to other populations. First, we measured
HRQoL 3 months after the diagnostic process, so it rep-
resented patients’ perceptions of the overall early man-
agement of lung cancer, from diagnosis to therapy.
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However, this time period may introduce some selection
bias because some patients had died or were lost to
follow-up before HRQoL measurement. Patients who
did not make it until a 3 month follow-up were older
and mostly had a stage 4 of cancer. Among potentials re-
sponders, more than half (63.5%) returned back completed
questionnaires, with few (from 1 to 5) missing data. Also,
there was neither socio-demographical nor clinical character-
istics difference between responders vs non responders. Sec-
ond, previous studies showed poor performance status
associated with worse survival and good performance with
better survival [15,16,35]. We had information on treatments
that were performed after the HRQoL measurement and we
assumed, according to standards, that these treatments were
prescribed in accordance with each patient’s condition, inte-
grating performance status. Also, we did not dispose of infor-
mation regarding the stage of treatment and therefore could
not confirm the hypothesis that this variable may relate to
survival.
Previous studies showed that better HRQoL scores

measured at baseline (before any treatment) related to
better survival of patients with cancer [15,16,36,37]. This
study confirmed previous ones that reported that better
global QoL (QLQ C-30) as the strongest predictor of
better survival [15,36,37]. However it did not find per-
ceived pain as an independent predictor, as showed by
another study for patients with stage III or IV NSCLC
measured at diagnosis [16]. In the present study, we
measured HRQoL 3 months after the diagnosis, when
cancer management and treatments were ongoing. The
mean scores on the SF-36 were increased by +0.5 to +6
points for patients who had some surgical treatment
(n = 74) before HRQoL measurement than for those
who did not. The results of our study suggested that,
in addition to previous studies showing baseline HRQoL
affecting survival, perceived lesser-pain and better social
functioning measured by the SF-36 and perceived general
QoL on QLQ C-30 at 3 months after the diagnosis may
still affect survival. The better the HRQoL scores, the bet-
ter the survival probability. As suggested by Gotay et.al.,
changes in HRQOL may be an early warning system that
can be useful for clinical decision making, because HRQOL
may deteriorate before disease progression is evident by
other measures [36]. Although the observed impact of
HRQoL may not be that strong, it plays a very important
role besides other factors known that can influence these
patients’ survival. However, further studies are needed to
explore the fluctuation over time of HRQoL and whether
this fluctuation, if it exists and depending on its time of
measurement, is related to patient survival.

Conclusion
Measured after the initial treatment, this study showed a
persistent relation between HRQoL and survival of patients
with non-small lung cancer. Lesser perceived pain, a better
perception on general health and general QoL are found to
be related to a better chance to survive few months longer.
This relation was observed independently of known prog-
nostic variables i.e. age, sex, stage and initial treatments.
Our results have implications for clinical practice. Clini-
cians may integrate these measures in their battery of indi-
cators to continue monitoring patient health after the
beginning of treatment and to carefully examine symptoms
in self-rated HRQoL assessment in order to improve pa-
tients’ survival. If used in routine practice, it may also be
useful to facilitate communication among clinicians, health
professionals and patients to identify the most adaptable
cancer management.

Consent
No image was taken and patients gave their consent to
publish the results of our study.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
Study concepts: FG, DJ, PA, MV, MC-WL. Study design: FG, DJ, PA, MV, MC-WL.
Data acquisition: FG, DJ, PA, MV, MC-WL, IL. Quality control of data and
algorithms: FG, DJ, PA, MV, MC-WL, IL, CB. Data analysis and interpretation:
FG, DJ, PA, MV, MC-WL, IL, CCD, CB. Statistical analysis: IL, CB. Manuscript
preparation: IL, CB, FG. Manuscript editing: FG, DJ, PA, MV, MC-WL, IL,
CCD, CB. Manuscript review: FG, DJ, PA, MV, MC-WL, IL, CCD, CB. All authors
read and approved the final manuscript.

Acknowledgements
We thank Philippe Bataillard, Stephanie Briaud, Nadine Hartmann-Juge,
Dr. Evelyne Keime, and Eric Marquis for data collection, verification and
study organisation; Sylvie Ronchetti for secretarial work; and Nicole Koebel
and Phillipe Melchior for data entry.
This study was supported by the Ministry of Health, the Urban Community
of Nancy, and the Region of Lorraine. Irawati Lemonnier received a doctoral
scholarship from the Fondation de France.

Author details
1INSERM, CIC-EC CIC1433, Nancy, France. 2CHU Nancy, Clinical Epidemiology
and Evaluation, Nancy, France. 3Université de Lorraine, University Paris
Descartes, EA 4360 Apemac Nancy, France. 4Medical Information
Department, Georges-François Leclerc Center, Dijon, France. 5Bourgogne
University, EA 4184 Dijon, France. 6Department of Pulmonology, CHU Nancy,
Nancy, France. 7Department of Epidemiology and Public Health, University of
Strasbourg, EA3430 Strasbourg, France. 8Department of Epidemiology and
Biostatistics, Centre Paul Strauss, Strasbourg, France. 9Clinical Research and
Innovation Delegation, University Hospital, Besançon, France.
10Franche-Comté University INSERM U-1098, Besançon, France. 11CHU Reims,
Robert Debré, Clinical Research and Methodological Unit, F-51092 Reims,
France. 12Faculty of Medicine, Champagne-Ardenne Reims University, EA
3797, F-51095 Reims, France.

Received: 27 November 2013 Accepted: 6 May 2014
Published: 15 May 2014

References
1. Kamangar F, Dores GM, Anderson WF: Patterns of cancer incidence,

mortality, and prevalence across five continents: defining priorities to
reduce cancer disparities in different geographic regions of the world.
J Clin Oncol 2006, 24:2137–2150.

2. Belot A, Grosclaude P, Bossard N, Jougla E, Benhamou E, Delafosse P, Guizard AV,
Molinié F, Danzon A, Bara S, Bouvier AM, Trétarre B, Binder-Foucard F, Colonna M,
Daubisse L, Hédelin G, Launoy G, Le Stang N, Maynadié M, Monnereau A,



Lemonnier et al. Health and Quality of Life Outcomes 2014, 12:73 Page 10 of 10
http://www.hqlo.com/content/12/1/73
Troussard X, Faivre J, Collignon A, Janoray I, Arveux P, Buemi A, Raverdy N,
Schvartz C, Bovet M, Chérié-Challine L, et al: Cancer incidence and mortality
in France over the period 1980–2005. Rev Epidemiol Sante Publique 2008,
56:159–175.

3. Gridelli C, Perrone F, Nelli F, De Marinis F: Quality of life in lung cancer
patients. Ann Oncol 2001, 12:S21–S25.

4. Vesselle H, Freeman JD, Wiens L, Stern J, Nguyen H, Hawes S, Bastian P,
Salskov A, Vallières E, Wood DE: Fluorodeoxyglucose uptake of primary
non-small cell lung cancer at positron emission tomography: new
contrary data on prognostic role. Clin Cancer Res 2007, 13:3255–3263.

5. Aoki T, Tsuchida M, Hashimoto T, Saito M, Koike T, Hayashi J: Quality of life
after lung cancer surgery: video-assisted thoracic surgery versus thoracotomy.
Heart Lung Circ 2007, 16:285–289.

6. Belani CP, Pereira JR, von Pawel J, Pluzanska A, Gorbounova V, Kaukel E,
Mattson KV, Ramlau R, Szczesna A, Fidias P, Millward M, Fossella F, TAX 326
Study group: Effect of chemotherapy for advanced non-small cell lung
cancer on patients’ quality of life. A randomized controlled trial. Lung
Cancer 2006, 53:231–239.

7. Bloom JR, Petersen DM, Kang SH: Multi-dimensional quality of life
among long-term (5+ years) adult cancer survivors. Psychooncology
2007, 16:691–706.

8. Bozcuk H, Dalmis B, Samur M, Ozdogan M, Artac M, Savas B: Quality of life
in patients with advanced non-small cell lung cancer. Cancer Nurs 2006,
29:104–110.

9. Mohan A, Mohan C, Bhutani M, Pathak A, Pal H, Das C, Guleria R: Quality of
life in newly diagnosed patients with lung cancer in a developing
country: is it important? Eur J Cancer Care (Engl) 2006, 15:293–298.

10. Leplege A, Hunt S: The problem of quality of life in medicine. JAMA 1997,
278:47–50.

11. Osoba D: Lessons learned from measuring health-related quality of life in
oncology. J Clin Oncol 1994, 12:608–616.

12. Young T, Maher J: Collecting quality of life data in EORTC clinical trials–what
happens in practice? Psychooncology 1999, 8:260–263.

13. Aaronson NK, Ahmedzai S, Bergman B, Bullinger M, Cull A, Duez NJ, Filiberti A,
Flecthner H, Fleishman SB, de Haes JCJM, Kaasa S, Klee M, Osoba D, Razavi D,
Rofe PB, Schraub S, Sneeuw K, Sullivan M, Takeda F: 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 1993,
85:365–376.

14. Ware JE, Sherbourne CD: The MOS 36-item short-form health survey
(SF-36). I. Conceptual framework and item selection. Med Care 1992,
30:473–483.

15. Langendijk H, Aaronson N, de Jong JM, ten Velde J, Muller M, Wouters M:
The prognostic impact of quality of life assessed with the EORTC
QLQ-C30 in inoperable non-small cell lung carcinoma treated with
radiotherapy. Radiother Oncol 2000, 55:19–25.

16. Efficace F, Bottomley A, Smit EF, Lianes P, Legrand C, Debruyne C, Schramel F,
Smit HJ, Gaafar R, Biesma B, Manegold C, Coens C, Giacconne C, Van Meerbeeck J,
EORTC Lung Cancer Group and Quality of Life Unit: 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 2006, 17:1698–1704.

17. Fielding R, Wong WS: Quality of life as a predictor of cancer survival
among Chinese liver and lung cancer patients. Eur J Cancer 2007,
43:1723–1730.

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

19. Carlsen K, Jensen AB, Jacobsen E, Krasnik M, Johansen C: Psychosocial
aspects of lung cancer. Lung Cancer 2005, 47:293–300.

20. Hill KM, Amir Z, Muers MF, Connolly C, Round C: Do newly diagnosed lung
cancer patients feel their concerns are being met? Eur J Cancer Care
(Engl) 2003, 12:35–45.

21. Brazier JE, Harper R, Jones NM, O’Cathain A, Thomas KJ, Usherwood T,
Westlake L: Validating the SF-36 health survey questionnaire: new outcome
measure for primary care. BMJ 1992, 305:160–164.

22. Alzahouri K, Velten M, Arveux P, Woronoff-Lemsi MC, Jolly D, Guillemin F:
Management of SPN in France. Pathways for definitive diagnosis of
solitary pulmonary nodule: a multicentre study in 18 French districts.
BMC Cancer 2008, 8:93.
23. Lemonnier I, Baumann C, Jay N, Alzahouri K, Arveux P, Jolly D, Lejeune C,
Velten M, Vitry F, Woronoff-Lemsi MC, Guillemin F: Does the availability of
positron emission tomography modify diagnostic strategies for solitary
pulmonary nodules? An observational study in France. BMC Cancer 2009,
9:139.

24. Lemonnier I, Baumann C, Jolly D, Arveux P, Woronoff-Lemsi MC, Velten M,
Guillemin F: Solitary pulmonary nodules: consequences for patient quality
of life. Qual Life Res 2011, 20:101–109.

25. Cox DR: Regression Models and life tables. J Royal Stat Soc 1972, 4:187–220.
26. Hosmer DW, Lemeshow S, May S: Assessment of Model Adequacy. In

Applied Survival Analysis. Regression Modeling of Tine-to-Event Data. Wiley
Interscienceth edition. Edited by Badling JD, Cressie NAC, Fitzmaurice GM.
Hoboken, Bew Jersey: John Wiley & Sons, Inc; 2008:169–206.

27. Lee ET, Go OT: Survival analysis in public health research. Annu Rev Public
Health 1997, 18:105–134.

28. Van Steen K, Curran D, Kramer J, Molenberghs G, Van Vreckem A, Bottomley
A, Sylvester R: Multicollinearity in prognostic factor analyses using the
EORTC QLQ-C30: identification and impact on model selection. Stat Med
2002, 21:3865–3884.

29. Ware JE, Kosinski M: Interpreting SF-36 summary health measures: a response.
Qual Life Res 2001, 10:405–412.

30. Francheschini J, Aparecida dos Santos A, Santoro I, El Mouallem I, Jamnik S,
Uehara C, Fernandes ALG, Santoro IL: Assessment of the quality of life of
patients with lung cancer using the Medical Outcomes Study 36-items
Short-Form Health Survey. J Bras Pneumol 2008, 34:387–393.

31. Sagerup CM, Smastuen M, Johannesen TB, Helland A, Brustugun O: Sex-specific
trends in lung cancer incidence and survival: a population study of 40 118
cases. Thorax 2011, 66(4):301–307.

32. Sakurai H, Asamura H, Goya T, Eguchi K, Nakanishi Y, Sawabata N, Okumura
M, Miyaoka E, Fujii Y, Japanese Joint Committee for Lung Cancer
Registration: Survival differences by gender for resected non-small cell
lung cancer: a retrospective analysis of 12,509 cases in a Japanese Lung
Cancer Registry study. J Thorac Oncol 2010, 5:1594–1601.

33. Sterlacci W, Tzankov A, Veits L, Oberaigner W, Schmid T, Hilbe W, Fiegl M:
The prognostic impact of sex on surgically resected non-small cell lung
cancer depends on clinicopathologic characteristics. Am J Clin Pathol
2011, 135:611–618.

34. Wheatley-Price P, Blackhall F, Lee SM, Ma C, Ashcroft L, Jitlal M, Qian W,
Hackshaw A, Rudd R, Booton R, Danson S, Lorigan P, Thatcher N, Shepherd
FA: The influence of sex and histology on outcomes in non-small-cell
lung cancer: a pooled analysis of five randomized trials. Ann Oncol 2010,
21:2023–2028.

35. Sculier JP, Lafitte JJ, Paesmans M, Lecomte J, Alexopoulos CVCO, Giner V,
Efremidis A, Berchier MC, Collon T, Meert AP, Scherpereel A, Ninane V,
Koumakis G, Vaslamatzis MM, Leclercq N, Bergmahns T, European Lung
Cancer Working Party: Chemotherapy improves low performance status
lung cancer patients. Eur Respir J 2007, 30:1186–1192.

36. Brown J, Thorpe H, Napp V, Fairlamb DJ, Gower NH, Milroy R, Parmar MK,
Rudd RM, Spiro SG, Stephens RJ, Waller D, West P, Peake MD: Assessment
of quality of life in the supportive care setting of the big lung trial in
non-small-cell lung cancer. J Clin Oncol 2005, 23:7417–7427.

37. Montazeri A, Milroy R, Hole D, McEwen J, Gillis C: Quality of life in lung
cancer patients: as an important prognostic factor. Lung Cancer 2001,
31:233–240.

doi:10.1186/1477-7525-12-73
Cite this article as: Lemonnier et al.: Quality of life after the initial
treatments of non-small cell lung cancer: a persistent predictor for
patients’ survival. Health and Quality of Life Outcomes 2014 12:73.


	Abstract
	Background
	Methods
	Results
	Conclusion

	Introduction
	Methods
	Design
	Samples
	Data collection
	HRQoL measure

	Statistical analysis
	Descriptive analysis
	Survival analysis

	Models with SF-36 scores
	Models with QLQ C-30 scores

	Results
	Patient characteristics
	HRQoL scores 3 months after the diagnostic process
	SF-36
	QLQ C-30

	Prognostic value of HRQoL scores for patient survival
	Bivariate analysis

	Survival analysis
	Multivariate analysis


	Discussion
	Conclusion
	Consent

	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References

