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Quality of Life in Patients With Lung
Cancer*
A Review of Literature From 1970 to 1995

Ali Montazeri, MPH, PhD; Charles R. Gillis, MD; and James McEwen, MRChR

A review of the literature was carried out covering the last 25 years (1970 to 1995) by searching
through the MEDLINE and manually. The review consists oftwo companion parts. The first includes
studies of quality of life in lung cancer patients in general, while the second part is restricted to
defined samples of small and non-small cell lung cancer patients. Excluding non-English and review
articles, in total 151 citations were identified and all have been reviewed. Over 50 instruments were
used to measure quality of life in lung cancer studies. Of these, the European Organisation for
Research and Treatment of Cancer Quality of Life Lung Cancer Questionnaire (EORTC QLQ-LC13)
in conjunction with the core cancer questionnaire (QLQ-C30) was found to be the best developed
instrument, although there were two other lung cancer-specific measures with good reliability and
validity. Several topics in this chapter have been highlighted, including the importance of regularly
measuring quality of life in lung cancer patients. Progress and achievements in areas such as

performance status as a proxy of quality of life measure, psychological morbidity and symptom
distress as predictive factors of quality of survival, and communication problems in quality of life
studies of lung cancer patients have been emphasized and their implications in lung cancer care

discussed. It is argued that palliation of symptoms, psychosocial interventions, and understanding
patients' feelings and concerns all contribute to improving quality of life in lung cancer patients. It is
concluded that the future challenge in treatment of lung cancer lies not only in improving the
survival, but mainly the patients' quality of life regardless of cell type. Clinical trial and epidemiologic
population-based outcome studies are recommended to provide this and to allow a better under¬
standing ofthe contribution ofthe socioeconomic characteristics ofthe patients to their pretreatment
and posttreatment quality oflife. (CHEST 1998; 113:467-81)

Abbreviations: DDC=Daily Diary Card; ECOG=European Cooperative Oncology Group; EORTC-QLQ=European
Organization for Research and Treatment of Cancer Quality of Life Questionnaire; FACT-L=Functional Assessment of
Cancer Therapy-Lung; FLI-C=Functional Living Index-Cancer; HADS= Hospital Anxiety and Depression Scale;
KPS=Karnofsky Performance Scale; LCSS= Lung Cancer Symptom Scale; PCI=prophylactic cranial irradiation;
POMS-=Proflle of Mood States; RSCL=Rotterdam Symptom Checklist; SIP=Sickness Impact Profile

T ung cancer is the most common cancer in the
-"-J world, accounting for 17.6% of cancers of men
worldwide, and 22% of cancers in men in the
developed countries.1 More importantly, in some

parts of the world such as Glasgow (Scotland), the
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age-standardized incidence of lung caner has over¬

taken that of breast cancer in women.2 Since >80%
of lung cancer patients die within a year,3 the issue of
quality of life in this group of patients is paramount.
There are several articles on the subject (22 papers

and 2 books). Of these, most are commentaries,4"12
one is a symposium agenda,13 one is a report,14 one

is an article that examines different ways of analyzing
the quality of life data,15 and three are presentation
abstracts.16-18 The books consist of a number of
published articles (already included in this review),19
and articles about quality of life instruments for use

in studies of lung cancer.20 The remaining articles
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are reviews.21-29 These review articles mainly focus
on two issues: review of instruments used, and the
effect of disease and its treatment on quality of life of
lung cancer patients. All articles suggest that assess¬

ment of quality of life should be included in evalu¬
ating treatment outcomes. Of these, only two articles
include a summary of quality of life studies in lung
cancer patients.26-28 Some of these review articles
have a narrow focus on clinical trials, and none were

carried out in a systematic way. The method of
review and the criteria for including articles are not
identified. In addition, these reviews did not include
all published articles at the time they were carried
out.

This article reviews the literature on quality of life
studies in lung cancer patients and gives an insight
into the improvement achieved. The review has been
carried out in conjunction with a population-based
epidemiologic study on quality of life in lung cancer

patients in Glasgow, Scotland. The review consists of
three sections. Section 1 includes studies on quality
of life in patients with lung cancer coving more

general aspects, while sections 2 and 3 include
studies of small and non-small cell lung cancer and
discuss more specific issues. This distinction was

made due to the fact that in the former studies,
either the cell type was not identified or different
histologic types were included in the studies,
whereas in the latter studies, only small or non-small
cell lung cancer patients were included in the
studies.

Materials and Methods

Two methods of investigations were carried out: a MEDLINE
search and a manual search through published articles from 1970
to 1995. The year 1970 was chosen because the first study (to our

knowledge) of quality of life in patients with lung cancer was

published in 1970. For the MEDLINE search, the key words
"quality of life" and "lung cancer" were used. This provided the
initial database for the review. The initial search was carried out
in 1994 and updated twice in 1995 and once at the end of January
1996.
In the second procedure, using the initial database, the articles

cited in the literature were examined for possible additional
existing articles. There were no specific criteria for inclusion of
articles in the review, but they were excluded if the language was
not English. A similar method of investigation in reviewing
quality of life in patients with ovarian cancer was used.30

Results

A total of 151 citations were identified and re¬

viewed. Of these, 48 citations were in abstract form
and there were studies that appeared both in an

abstract form and in a complete publication form.
This means that some studies were counted twice

(once in an abstract form and once in form of a

complete publication). In addition, there were iden¬
tical studies from the same author(s) that have been
published in different stages of the studies or with
different findings. These were also counted as many
times as they appeared in the literature.
Of 151 citations, 68 were not restricted to specific

cell type of lung cancer (47 citations on quality of life
in lung cancer patients in general, and 21 citations on

quality of life in cancer patients including that of
lung). The remaining 83 citations were restricted to
define samples of small or non-small cell lung cancer

patients (41 citations on quality of life in patients
with small cell lung cancer and 42 studies of non-

small cell lung cancer).
However, of 151 citations, 30 were validation

studies and 3 were feasibility studies. The rest were
studies with different objectives, including clinical
trials with survival time and quality of life as end
points, and descriptive studies measuring clinical
outcomes.

Instruments

Over 50 instruments were used to measure quality
of life or some dimensions of life quality in patients
with lung cancer (Table 1). Some of these instru¬
ments were used rarely, some were used only for
validation purposes, and some were not true quality
of life measures. The European Organization for
Research and Treatment of Cancer Quality of Life
Questionnaire (EORTC QLQ C-36 or C-30), the
Rotterdam Symptom Checklist (RSCL), the Hospital
Anxiety and Depression Scale (HADS), the Func¬
tional Living Index-Cancer (FLI-C), and the Daily
Diary Card (DDC) were among the most popular
instruments used, and their applications in studies of
quality of life are well documented.
The DDC is one ofthe widely used instruments in

the UK context. The instrument was developed by
the Medical Research Council Lung Cancer Work¬
ing Party and has been used in many randomized
trials. Although its sensitivity is well documented, it
has been criticized because compliance with DDC is
low, and it has a limited focus on treatment-related
side effects.
There were three site-specific (lung cancer) mea¬

sures: the Lung Cancer Symptom Scale (LCSS), the
Functional Assessment of Cancer Therapy-Lung
(FACT-L), and the EORTC QLQ LC-13.
The LCSS focuses on the physical and functional

dimensions of quality of life, measuring major lung
cancer symptoms and their effect on activity status.
It consists of two instruments: one for patients and
one for health professionals as observers. The patient
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Table 1.Selected Quality of Life Measures Used in Lung Cancer Studies*

Instruments Items Dimensions

1. Performance status
KPS 11
ECOG performance status scale 5

2. Generic measures

SIP 136

3. Psychological
Profile of Mood States (POMS) 65
HADS 14

Symptom Checklist-90 90

4. Cancer specific
DDC 5
FLI-C 22
RSCL 38

Symptom Distress Scale 13

EORTC QOL-C36 or QOL-C30 36 (30)

5. Site specific
EORTC QOL-LC13

LCSS
FACT-L

Performance status
Performance status

Physical and psychological status, sleep and rest, work, home management,
recreation and pasttimes

Tension, depression, anger, vigor, fatigue, confusion
Anxiety, depression
Nine subscales: depression, anxiety, somatization, obsessive-compulsive, interpersonal

sensitivity, hostility, phobic anxiety, paranoid ideation, and psychotics
Overall condition, physical activity, vomiting, mood, anxiety
Physical symptoms, mood, physical activity, work, social interaction; it is a VAS

Physical, psychological, and functional status
Cancer symptoms (appetite, nausea, sleep, elimination, pain, fatigue, breathing, cough,

outlook, appearance, concentration)
Functioning (physical, role, emotional, social), cancer symptoms, financial impact,

physical symptoms, overall health, and quality of life

44 (13) EORTC core questionnaire plus lung cancer-related symptoms and treatment side-effects
(30 core items+13-item lung cancer specific)

15 Lung cancer-related symptoms (patient and observer rated)
44 (10) Physical well-being, social/family well-being, relationship with physician, emotional well-being

functional well-being, lung cancer symptoms (34 items general and 10 specific)
*Note: the entire list is available from the corresponding author. VAS=visual analog scale.

scale consist of nine items: six measuring major
symptoms for lung cancer (loss of appetite, fatigue,
cough, dyspnea, hemoptysis, and pain) and three
summation items related to total symptomatic dis¬
tress, activity status, and overall quality of life all
using visual analog scale. The observer scale is a

five-point ordinal level scale similar in content to the
patient scale measuring the intensity of six major
lung cancer symptoms.
The LCSS is a very limited measure of quality of

life because it does not contain many of the impor¬
tant components ofthe quality of life and in addition,
its introductory statement contains the word "lung
cancer," which might be seen as a limiting factor.
The FACT-L (version 3) is a 44-item self-reported

instrument and consists of two parts. Part 1 is a

34-item measure of general health-related quality of
life covering five dimensions; physical, social and
family, emotional, and functional well-being, and
relationship with physician. Part 2 (Lung Cancer
Subscale) is a 10-item measure of quality of life with
emphasis on lung cancer symptoms.
The problem with the FACT-L is that it mostly

covers lung cancer-related symptoms and not the
treatment-related symptoms. The most important
feature of the FACT-L is that it measures the
relative weight of importance attached to the com¬

ponents of quality of life.

However, both the LCSS and the FACT-L have
been validated and show a high level of reliability
and validity, including good internal consistency,
content validity, and responsiveness.31-32
The EORTC QLQ-LC13 is a tumor-specific ques¬

tionnaire supplementary to the EORTC quality of
life cancer questionnaire (QLQ-C30). It is a 13-item
measure of lung cancer-related symptoms and treat¬
ment side effects, including the following: coughing
(1 item), hemoptysis (1 item), dyspnea (3 items),
sour mouth or tongue (1 item), trouble swallowing (1
item), tingling hands and feet (1 item), hair loss (1
item), experience of pain (3 items), and pain medi¬
cation (1 item).
A recent publication by the EORTC Study Group

on Quality of Life concluded that the results from
international field testing, yielding a database with
>700 lung cancer patients, lent support to the
EORTC QLQ-LC13 as a clinically valid and useful
tool for assessing disease- and treatment-specific
symptoms in lung cancer patients, when combined
with the EORTC core quality of life questionnaire.
All symptom and toxicity scores changed significantly
over time, with disease symptoms declining and
treatment toxic reactions increasing during the treat¬
ment period. In a few cases, however, the question¬
naire module could benefit from further refine-
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ments. In addition, its performance over a longer
period still needs to be investigated.33

However, these are the most useful instruments34
and can provide information additional to the clinical
data. With such a relatively good number of mea¬

sures, it appears that there is no excuse for not

measuring quality of life in lung cancer patients.
Such information has an important role in clinical
decision-making and ensuring effective care for lung
cancer patients.

General Findings

Performance Status

The frequent use of performance status as a proxy
of quality of life is not uncommon (Table 2). In lung
cancer patients, it is an important prognostic factor
and predictor of survival.35 The history of quality of
life studies in lung cancer patients goes back to 1970
when the first article (to our knowledge) was pub¬
lished by Carlens et al36 using the "vitagram index."
It consisted of two dimensions: x-axis (survival) and
y-axis (every month of survival as judged on a scale of
performance status ranging from .20 to 20). They
found that patients undergoing radical operations
had a substantially better survival and performance
status. Subsequent studies confirmed that perfor¬
mance status is a good predictor of quality of life or

that there is a significant correlation between per¬
formance status and psychological, physical, and
symptomatic distress.37-40 Although the use of per¬
formance status has been controversial, correlation
between performance status and global quality of life
is well established.41 It has also been shown that the
number and severity of symptoms increase with
worsening performance status 42 In addition, it has
been suggested that psychiatric disorder in lung
cancer patients is significantly associated with poorer
performance status.43 Schag et al44 studied 57 dis¬
ease-free lung cancer survivors and reported that the
Karnofsky Performance Scale (KPS) was the best
predictor of quality of life. In contrast, in studying
139 lung cancer patients receiving palliative treat¬
ment, quality of life was found to be a much broader
concept than was reflected by the KPS, and there
was a weak association between the KPS and the
quality of life as measured by the EORTC QLQ-
C30.45 Contradictory to these findings, Osoba et al41
found that performance status as measured by the
Eastern Cooperative Oncology Group (ECOG)
strongly correlated with several domains of quality of
life as measured by the EORTC QLQ-C30.

However, although performance status is not a

true measure for quality of life and there is incon¬

sistency in findings, it should be seen as an important

predictor of survival and quality of life. This implies
that physicians, especially oncologists, should record
the performance status of the lung cancer patients in
the case notes. They can use either the KPS or the
ECOG performance status. Although the ECOG is
superior to the KPS, both are valid, easy to score, and
take a few seconds to rate.46

Quality of Life as a Prognostic Factor

One of the most interesting findings in quality of
life studies of lung cancer patients is that initial
quality of life was found to be the strongest prognos¬
tic factor for survival. This was confirmed by studies
carried out by Ruckdeschel and Piantadosi47 and by
Ganz et al.48 Using the Functional Living Index-
Cancer (FLI-C), it was found that FLI-C score was

an independent predictor of survival even after
correcting for initial performance status, weight loss,
stage of disease, number of metastatic sites, and type
of treatment.
These findings have shown that nonmedical fac¬

tors such as quality of life assessment play an impor¬
tant role in predicting survival and that they should
be evaluated. For example, Ruccheri et al,40 in a

study of 128 lung cancer patients using the Therapy
Impact Questionnaire, found that in addition to the
stage of disease, some aspects of quality of life such
as difficulty at work and doing household jobs are

prognostic factors of improved survival.

Communication

The contribution of communication problems be¬
tween patients and their physicians to the quality of
life in lung cancer patients has been investigated by
several researchers. Early studies on the subject
showed that psychological adjustment in lung cancer

patients might be improved if patients were given
opportunities to ask questions about their disease
and participate in decisions about treatment.50 Rer-
glund and Sjoden51 noticed that communication
problems with medical staff were strongly associated
with anxiety and with anticipatory nausea and vom¬

iting. Of 94 lung cancer patients, 74% wanted to be
told about their diagnosis. However, in those who
did not want to know about the disease, their quality
of life was found to have deteriorated as measured by
psychological, social, and financial factors.52

However, these indicate firstly the importance of
the communication issues, and secondly that study¬
ing quality of life requires a straightforward commu¬
nication with patients themselves. Relying on other
sources of information such as relatives or physicians
may not reflect the exact nature of the patients'
feelings and concerns. Interviewing 40 lung cancer

patients and their relatives showed that relatives
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rated symptoms higher and mood lower than pa¬
tients.53 Significant differences were found between
71 lung cancer patients and their relatives or physi¬
cians. Physicians were more optimistic, relatives
were more pessimistic. Physicians were most reliable
at rating treatment tolerance by patients.54 Two
Rritish randomized clinical trials revealed high levels
of agreement between clinicians and patients in

reporting symptoms, but increasing disagreement
with increasing severity of symptoms. They found
that physicians underestimated the level of severity
ofthe patient's symptoms.55

Quality of Life in Patients With Small
Cell Lung Cancer

Combination chemotherapy with or without radio¬
therapy is the treatment of choice in small cell lung
cancer. Thus, most studies, both randomized trials
and descriptive ones, evaluated chemotherapy and
its effects on quality of life (Table 3). In reviewing
quality of life studies in patients with small cell lung
cancer, the following results could be identified.

Tumor Response
In a study of 321 patients with small cell lung

cancer (of those, 195 patients were entered into the
quality of life study), quality of life was found to be
dependent on tumor stage and tumor response.56
Using the Sickness Impact Profile (SIP) in measur¬

ing quality of life in 62 patients, Rergman et al57
found that tumor response correlated with SIP sum¬

mary scores and anxiety. The same authors with the
same patients using the EORTC QLQ-C36 reported
that there was good correlation between changes of
the QLQ-C36 scores over a given time period and
clinical variables as measured by tumor response and
performance status.58
These findings, however, indicate that early detec¬

tion of lung cancer is an important issue. Detection
of disease at an early stage would allow better
management and thus increase the chance of cure.

Renefit achievable by screening is limited.59 Early
detection mainly depends on referrals by general
practitioners. Figures from the Yorkshire Cancer
Registry (England) 1988 to 1991 showed that the
median delay was 12 days (range, 6 to 20 days)
between referral and first hospital visit and 22 days
(range, 11 to 40 days) between this hospital visit and
the start of treatment.60

Intensive vs Less Intensive Therapy
The challenge to improve survival and quality of

life led some investigators to study different ways of

managing small cell lung cancer. Most studies have
shown that conventional (scheduled, planned) poli¬
cies, although intensive, are providing a better qual¬
ity of life (less nausea and pain, better sleep, mood,
and general well-being) than less intensive (experi¬
mental, as required, unplanned) regimens.61-63 Com¬
paring standard chemotherapy with a palliative reg¬
imen, Wolf et al64 studied 221 patients and found no

significant difference in survival between these two

regimens. However, patients receiving the standard
regimen had a better tumor response and improve¬
ment of quality of life than patients receiving pallia¬
tive treatment, but the former group had more

severe side effects.
In a similar study (standard vs palliative chemo¬

therapy), a significantly better survival was observed
in patients receiving standard treatment, despite its
greater toxicity. Assessment of quality of life using
the EORTC 42-item QLQ demonstrated no signifi¬
cant difference in most areas measured. Less mu-

cositis and alopecia were reported by the patients
receiving palliative treatment, while patients in the
standard group had better values for sleep distur¬
bance, fatigue, and psychological distress.65 It is

argued that regular chemotherapy, although produc¬
ing unpleasant side effects, also could be palliative
and may control the effects of the progression of
cancer.12 Several studies have shown that different
management policies resulted in no major survival
benefit. Studying early vs late alternating chemother¬
apy in a group of 127 patients showed that there was

no significant survival difference between treatment

groups, but patients receiving early alternating che¬
motherapy had a better quality of life as measured by
the EORTC QLQ questionnaire.66

However, some studies suggested that the less
intensive the treatment, the better the quality of life.
The result of a recent randomized trial comparing
conventional vs intensive chemotherapy showed a

better quality of life in favor of conventional chemo¬
therapy.67 In a randomized trial of 12 (maintenance)
vs six (no maintenance) courses of chemotherapy
with addition of radiotherapy in both regimens, it
was shown that there were no significant differences
in survival. Roth assessments of the quality of life as

measured by patients using the DDC and as mea¬

sured by physicians indicated a better quality of life
in favor of 6 courses of treatment.68 However, it was

reported that no patients receiving maintenance

chemotherapy experienced a gradually deteriorating
quality of life as compared to the more severe effects
in the maintenance group.69 Using the same method
of measurement, Geddes et al,70 in a study of eight vs

four courses of chemotherapy, reported that there
was no significant survival difference between these
two regimens. The study results indicated that each
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successive cycle of chemotherapy had a negative
impact on the patient's quality of life, especially in

patients receiving eight courses of chemotherapy. In
a series of randomized trials comparing alternating vs

response-dependent chemotherapy, carbo- vs cis-

platinum, and treatment for extensive vs limited
disease, it was noticed that intensive treatment of
more than four cycles resulted in an overall marked
negative effect on a patient's quality of life.71
Although these findings are not consistent, the

results suggest that when there is no clinical benefit,
for example in survival time or tumor response,
perceptions and attitudes of patients toward differ¬
ent treatment policies could provide additional in¬
formation. Therefore, measuring quality of life be¬
comes essential, and it seems that it is the most
reasonable way of judging the clinical outcomes. As
Hopwood and Cull72 remind us, there is no guaran¬
tee that adding quality of life measures makes the
choice of treatment policy easier, but it does serve to

clarify the potential trade-offs that need to be dis¬
cussed with patients. There is evidence that physical
functioning, treatment side effects, disease-related
symptoms, psychological distress, fatigue, and mal¬
aise are the most relevant aspect of quality of life in

patients receiving chemotherapy.73 Furthermore, fa¬
tigue and malaise were found to be global indicators
of quality of life.74 Using such findings may provide
a better understanding of clinical achievements. It is

argued that it is important to ascertain what patients
feel about the trade-offs between improved quality
of life and toxicity where there is a significant
potential for long-term side effects that may result in
less than an optimum quality of life.75

Radiotherapy
Little is known about the effect of radiotherapy on

a patient's quality of life. The International Associa¬
tion for the Study of Lung Cancer workshop on

quality of life reported that local radiation in addition
to chemotherapy in small cell lung cancer showed a

significant advantage in median and long-term sur¬

vival. Randomized trials of prophylactic cranial irra¬
diation (PCI) have failed to demonstrate survival
advantage.76 Recent meta-analysis of thoracic radio¬
therapy for small cell lung cancer has also confirmed
the view that radiotherapy can have survival bene¬
fits.77

Studying 53 patients receiving therapeutic or elec¬
tive brain irradiation, it was found that patients
receiving elective irradiation had both better survival
and quality of life as measured by the KPS.78 The
role of chemotherapy in addition to radiotherapy has
been studied, and it was shown that patients receiv¬

ing immediate chemotherapy plus radiotherapy had

better survival, as compared to groups of patients
who received palliative treatment. In terms of quality
of life, physicians reported a better "condition" in
favor of immediate chemotherapy plus radiotherapy,
but patients reported a better quality of life in favor
of palliative treatment. Both groups reported the
same "overall condition" and anxiety.79 Recently Cull
et al80 have reported the results of a retrospective
study on 52 patients who had received PCI. They
observed that anxiety and depression in these pa¬
tients were lower than patients recently receiving
active treatment. However, it was found that a high
proportion of patients still experienced treatment-
related symptoms, but not functional impairment.
These studies highlight the palliative effect of the

radiotherapy in the management of small cell lung
cancer. Radiotherapy is a common treatment, but
there are few studies that investigate the quality of
life in patients receiving radiation treatment. The
need to conduct such studies is essential.

Quality of Life in Patients With
Non-small Cell Lung Cancer

There are various policies in the management of
non-small cell lung cancer and aspects of the treat¬
ment related to quality of life outcome are discussed
(Table 4).

Chemotherapy
As Thatcher et al81 pointed out, non-small cell

lung cancer can no longer be regarded as resistant to

chemotherapy. Early studies of quality of life in

patients receiving chemotherapy suggested that
treatment-related toxicity reactions and the deterio¬
ration of patient's well-being offset any potential
survival advantage for most patients.82 In a more

systematic assessment of quality of life, change in

quality of life scores, as measured by FLI-C, corre¬

lated with performance status change and weight
loss, but not with treatment regimen, side effects of
treatment, or change of pain.83 Consequent studies
pointed out that after chemotherapy, patients had
marked relief of symptoms.8485 Recent studies, how¬
ever, have shown that improved or stable quality of
life mainly depends on tumor response. For exam¬

ple, Pujot et al,86 in a study of 54 patients, found a

stable quality of life in responders as compared to
those who had not responded to treatment. Another
explanation is that baseline quality of life not only
predicts the likelihood of response and survival, but
also has greater impact than most known prognostic
factors (treatment types, performance status, gender,
and age). Gralla et al,87 in a multicenter, randomized
trial of a combination chemotherapy regimen, stud-
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ied 673 patients using the LCSS and found that
baseline quality of life was the best predictor of both
response to the treatment and survival. Using the
same instrument (LCSS), Hollen et al88 found that
physical and functional dimensions were the most

important predictors of quality of life in patients
receiving chemotherapy.
Chemotherapy and Best Supportive Care

Comparing chemotherapy vs supportive care

alone, Ruccheri et al89 studied 74 patients and found
that there was no significant difference in depression
and performance status between treatment arms. As
expected, while a better treatment tolerance was

reported in favor of supportive care, a better physical
status has been found in favor of the chemotherapy
group. In another study, by Ganz et al,90 due to poor
compliance with quality of life assessment, it was

impossible to examine differences between treat¬
ment arms (supportive care vs supportive care plus
chemotherapy). However, they found that there was

a positive correlation between quality of life scores as

measured by the FLI-C and performance status as

measured by the KPS. In a retrospective study in
which patients had received chemotherapy or sup¬
portive care, it was found that chemotherapy pro¬
duced a temporary benefit in quality of life as

measured by improvement in performance status.91
In terms of quality of life, there is no single answer

to the question as to whether the best supportive
care or chemotherapy could produce a better quality
of life, but there is evidence that chemotherapy is
less expensive than supportive care. This is because
chemotherapy produces tumor control, requires
shorter hospital stay, and thus is less expensive.92
As Manegold and Schwarz93 argue, since support¬

ive care is relevant to all patients with non-small cell
lung cancer, more education, research, and financial
support are needed to optimize quality of life and
supportive care of patients.

Radiotherapy
The value of radiotherapy in controlling specific

cancer-related symptoms is undisputed and can be
achieved with unsophisticated and undemanding
schedules.94 Yet, more research is needed to answer

the critical issues of the role of radiotherapy in the
treatment of non-small cell lung cancer.95 As far as

quality of life studies are concerned, there are

several studies to help answer some of these issues.
Kaasa et al96 randomised 95 patients to receive either
radiotherapy or chemotherapy. They found signifi¬
cant differences in psychosocial well-being and
global quality of life in favor of radiotherapy. There
were no significant group differences in physical

functioning and daily activities. A Rritish study has
shown that conventional and experimental radiother¬
apy policies are the same both in survival time and
quality of life. The study suggested that dysphagia
and reduction in physical activities were the most

important side effects ofthe radiotherapy.97 Consid¬
ering these side effects that affect a patient's quality
of life, consequent studies indicated that there were

no survival benefits with multiple or even two frac¬
tions as compared with single-fraction radiotherapy.
The quality of life assessment as measured by the
DDC, the HADS, and the RSCL showed that
disease-related symptoms improved, anxiety im¬

proved, depression was unchanged, and there was

less dysphagia in favor of single fraction.98-99 In their
recent study comparing short vs aggressive radio¬
therapy, they found that survival improved slightly in
favor ofthe aggressive regimen, but in other respects
(palliation of main symptoms, adverse effects, re¬

sponse, appearance of metastases), the two regimens
were very similar.100

Adjuvant Chemotherapy With Radiotherapy
A recent meta-analysis of randomized trials of

combined chemotherapy and radiotherapy in non-

small cell lung cancer concluded that cisplatin-based
chemotherapy and radiotherapy are superior to the
other regimens, but these results must be considered
in the light of the balance among quality of life,
toxicity, and costs of chemotherapy.101 There are a

few studies that examine the quality of life. Early
studies used the KPS as the proxy of quality of life
and had shown different results. Arcangeli et al102
reported that chemotherapy plus radiotherapy im¬

proved a patient's performance status markedly,
while Minet et al,103 in a randomized trial comparing
radiotherapy alone vs radiotherapy along with che¬
motherapy found that there was no significant dif¬
ference between treatment arms in both survival and
quality of life. In a study in which patients were

randomized to receive radiotherapy alone, radiother¬
apy plus chemotherapy, or palliative treatment, the
results suggested that the patients who received
radiotherapy or radiotherapy plus chemotherapy had
fewer physical and psychological problems as com¬

pared with those who received palliative treat¬
ment.104

Surgery
Surgery is the treatment of choice for stage I and

II non-small cell lung cancer. To our knowledge, the
only study that has been reported so far is the one

that was carried out by Dales et al.105-106 They
studied 117 patients, 92 patients with and 25 patients
without a confirmed postoperative diagnosis of lung
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cancer. They found that preoperatively, the preva¬
lence of dyspnea was four times higher in the cancer

group, but other global quality of life indicators were
similar. Dyspnea worsened in both groups at 1 and 3
months postoperatively. Quality of life deteriorated
postoperatively in those with cancer and returned to

preoperative levels at 6 to 9 months, but showed no

deterioration postoperatively in those without cancer

even at 1 and 3 months. They concluded that surgery
resulted in deterioration in the quality of life during
the first 3 months postoperatively in those with final
diagnosis of cancer, but improvement back to base¬
line can be expected thereafter.

Discussion and Conclusions

Survival in lung cancer patients is poor and has
improved little over time. Despite the increasing
research, there remains among many physicians a

high degree of pessimism about the gains made in
clinical care,107 especially when one considers the
side effects of treatments and the costs involved.
However, there are those who believe that using
both traditional outcomes (survival and tumor re¬

sponse) and patient-based quality of life assessment

may offer a more comprehensive approach to eval¬
uating the relative risks and benefits associated with
treatment.28 It is argued that if there is no gain in
survival time from clinical investigations, there are

several other ways to improve health-care delivery
for lung cancer patients and add quality to their lives.
Strategies for supportive care or inclusion of quality
of life measures as an end point in clinical practice
are a few examples of such proposals.108
The review highlights both the progress and the

shortcomings of the research activities on the sub¬
ject. Despite 25 years of investigations and existence
of nearly 150 articles and reviews, discrepancies are

obvious. Many studies are built on common-sense

conclusions. For example, in a study of 455 patients,
it was found that performance status and extent of
disease had a significant association with reported
distress as measured by Profile of Mood States
(POMS). The study concluded that the extent of
disease can be seen as a risk factor for distress.109
When there is no insight into the patients' daily
experiences or to their living conditions, little is
gained from studying such limited aspects of quality
of life. In addition, many researchers included a

restricted sample of patients in their studies. In these
studies, mostly, there is generally no explanation of
why the other patients were not included. It is not
possible to be sure that these investigations are

unbiased. Again, as these tables show, studies have
used ad hoc instruments to measure quality of life,

and the findings in such assessments should be
interpreted with caution. However, the achieve¬
ments of researchers in this field should not be
underestimated, especially the efforts of the clini¬
cians and the oncologists who enthusiastically con¬

ducted the research.
Although clinical findings in these studies are

important and have been discussed, the emphasis of
this review was on general aspects of the findings
concerning the quality of life. These findings consti¬
tute a crucial role in the treatment of lung cancer

patients and reflect a wide spectrum of issues that
should be integrated into clinical practice.

Several topics in this article have been highlighted:
first, that quality of life assessment can be a prog¬
nostic factor and predictor of survival; second, that
the need for inclusion of quality of life as a valid end
point in evaluation of the treatment of lung cancer

patients has been emphasized. Since most lung
cancer patients live for a short time, the need for
palliation of symptoms is the first priority. Data from
clinical studies of lung cancer clearly indicate that,
for example, of 100 lung cancer patients, 86 suffer
from pain, 70 have dyspnea, and 68 have anorexia.110
These findings suggest that to improve the quality of
life in lung cancer patients, resources should be
directed to palliative care, and this has implications
for lung cancer care purchasers.
As discussed earlier, several recent meta-analyses

have shown promising clinical achievements in the
management of small and non-small cell lung can¬

cer.95101111 These findings suggest that for patients
with advanced and metastatic small and non-small
cell lung cancer, survival alone should not be con¬

sidered as the only outcome, rather the best way
forward is through further clinical trials looking at
new drug schedules and using as end points cost
effectiveness and validated quality of life mea¬

sures. 112

The problem is that in these meta-analyses, it is
not possible to study quality of life. Thus, individual
clinical trials need to address quality of life in an

agreed manner and find out whether the progress in
survival could lead to better quality of life or not. In
addition to the clinical trials, it is worthwhile to
conduct population-based outcome studies to have a

better understanding of patients' pretreatment and
posttreatment quality of life. In such evaluations,
patients' socioeconomic characteristics may play an

important role. Variation in quality of life among
patients with small and non-small cell lung cancer

may be explained by other factors, such as patients'
socioeconomic backgrounds, rather than just dis¬
ease- or treatment-related side effects. Since little is
known about the role of these factors, further inves¬
tigation in this area is recommended.
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In addition, creation of a supportive environment
may help patients overcome their problems. Rela¬
tives, clinicians, social work departments, and cancer

support groups all have an important role to play in
this matter. Of these, the role of clinicians in recog¬
nizing these symptoms and referring patients to

appropriate care is very crucial. This can be achieved
by simple measures of quality of life, for example,
the HADS, which is a good screening tool to identify
patients in need.

Although there are still deficiencies in both quality
of life measurement and research design, this review

clearly shows that during the last 25 years, there have
been promising developments in many areas of
quality of life-related research. For example, there
now are several valid instruments to measure quality
of life, quality of life is increasingly becoming inte¬

grated as part of clinical trials, and quality of life by
itself is becoming an issue of interest both for
patients and clinicians. Patients themselves have
expressed a wish for more emphasis on research into
quality of life issues.113 In contrast, the explosion of
so many new instruments without critical appraisal,
poor presentation of their data in published articles,
complex statistical analyses, and lack of guidelines all
can be seen as major causes of confusion. However,
these recent developments should not prevent clini¬
cians and oncologists from using the new instru¬
ments, provided that they have evaluated them
critically.
The most difficult problem in studies of quality of

life come from the many methodologic issues such as

data collection, analysis, and barriers to the interpre¬
tation of the results. Since these could be counter¬

productive, there is an urgent need to provide simple
and constructive guidelines to help researchers and
clinicians in administering these measures.

The role of family, relatives, social life, economic,
and leisure time received less attention in quality of
life investigations. Focusing only on disease- or

treatment-related symptoms makes quality of life
studies very limited. There is an urgent need to

investigate these issues more comprehensively, since
lung cancer patients have indicated that family or

leisure times are as important as their health.
Furthermore, communication between clinicians

and patients needs to be improved.114 Understand¬
ing lung cancer patients' feelings and concerns may
help to improve the quality of care and the quality of
life. There is evidence that patients do not necessar¬

ily share clinicians' priorities or place the same

emphasis on different types of morbidity.115
In conclusion, while research into quality of life

has made substantial progress in a relatively short
time, there is an urgent need to include a broader
concept of quality of life in future studies despite the

methodologic difficulties. At present, comprehensive
lung cancer care requires a cyclical process that
includes prevention, early detection, specific ther¬
apy, improvement in survival, and supportive care

strategies. In the future, the real challenge in the
management of lung cancer lies in improving quality
of life.
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