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QUALITY OF LIFE IN PATIENTS RECEIVING
CURATIVE RADIATION THERAPY FOR
NON-SMALL CELL LUNG CANCER
Lauri D. John
May 1997

Despite increased interest in the study of quality of
life (QOL) in recent years, there has been little research
in lung cancer patients. Combined-modality lung cancer
treatment regimens have had an impact on overall survival
duration; however the impact of these increasingly toxic
treatments on QOL has received scant attention. The purpose
of this study was to determine if perceptions of QOL change
over time in patients with non-small cell lung cancer
(NSCLC) receiving curative radiation therapy (XRT) alone or
in combination with other treatment modalities.

A descriptive, longitudinal design with repeated
measures was used to study perceptions of QOL in NSCLC
patients receiving curative XRT. A nonprobability,
consecutive sampling technique was used to select 23 NSCLC
patients receiving XRT in the radiotherapy clinic of a
comprehensive cancer treatment center located in Southeast
Texas. The Functional Assessment of Cancer Therapy-Lung
(FACT-L) (Cella, 1994), a 37-item Likert-type questionnaire

that measures QOL in lung cancer patients, was used to



assess QOL prior to subjects’ beginning XRT, during the
fourth week of treatment, and one month and four months
after XRT completion. A data sheet was used to record
descriptive information.

The research question of the study, do perceptions of
QOL change over time in NSCLC patients receiving curative
XRT, was examined using a multivariate approach to analysis
of variance for repeated measures with five planned
comparisons. QOL was significantly lower during XRT than it
was before XRT (p = .006) and was significantly greater one
month after XRT than it was before XRT (p = .01) or during
XRT (p < .0005). QOL four months after XRT was not
significantly different from the pretreatment level (p =
.15).

These findings suggest that QOL does change in NSCLC
patients receiving curative XRT. Although QOL declines
significantly during XRT, it improves following XRT to a
level higher than prior to treatment and then returns to the
pre-treatment level. It may be concluded that additional
nursing interventions need to be developed to support QOL in

NSCLC patients while they are receiving curative XRT.
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CHAPTER 1
INTRODUCTION

Lung cancer has been the leading cause of cancer deaths
in men since the 1950s and in women since 1987 (American
Cancer Society, 1996). It is estimated that in 1996,
177,000 people will be diagnosed with lung cancer in the
United States and that 158,700 having the diagnosis of lung
cancer will die from their disease. Approximately 85% of
lung cancers are classified as non-small cell lung cancer
(NSCLC) with the remainder classified as small cell lung
cancer (SCLC) (Martini, 1993).

Patients who receive no treatment for their lung cancer
typically die within ohe year of diagnosis and have a median
survival of less than six months (Martini, 1993). Surgery,
radiation therapy (XRT), and chemotherapy, alone or in
combination, are the treatment modalities employed for lung
cancers. Although improved NSCLC patient survival.has been
demonstrated through use of high-dose radiation therapy (Cox
et al., 1990; Perez et al., 1980) and use of combined-
modality therapy (Dillman et al., 1990; Sause et al., 1992),

increased incidence of toxicities has also been observed.



The overall impact of these treatments on patients' lives
has rarely been reported.

Quality of life (QOL) is a concept that has received
increased attention from health care professionals in recent
years. Although treatment effectiveness has traditionally
been measured in terms of curing disease and prolonging
life, improvement of patients' QOL has gained in importance
as an outcome measure in the treatment of many health
problems. Despite increased interest in the study of QOL in
recent years, there has been little research in the lung
cancer patient population. This research has mostly
addressed the impact of chemotherapy in treatment of SCLC
and only rarely has included NSCLC patients. The impact of
treatment with XRT on the quality of lung cancer patients’
lives has thus far received scant attention in the
literature.

Although use of the term QOL has increased in
frequency, no consensus has been reached regarding its
definition or measurement. Based on review of the
literature, several common attributes of QOL have been
identified: a) life evaluation using subjective and
objective measures and b) assessment of satisfaction and
well-being in the physiological, psychological, and

sociological domains of life.



Wellisch (1984) discussed QOL as a response to a flow
of events rather than merely an assessment of the person's
status at a single point in time. Perceptions of QOL,
therefore, change in response to life events such as
treatment for lung cancer. Although research related to QOL
should be sensitive to the changes that occur in perceptions
of QOL over time, prospective, longitudinal studies have
rarely been undertaken in the study of QOL. Future studies
of the impact of XRT (alone or in combination with other
treatment modalities) on QOL in NSCLC patients should

therefore address the dynamic nature of QOL perceptions.

Problem of Study
The purpose of this study was to determine if
perceptions of quality of life change in NSCLC patients in

response to radiation therapy with curative intent.

Rationale for Study
As the second leading cause of death in the United
States, cancer has long been recognized as a major health
problem (American Cancer Society, 1996). Lung cancer is the
leading cause of cancer deaths.
Treatment and prognosis for those diagnosed with lung
cancer are influenced by histologic classification and by

the extent of spread (stage) of the disease. In the



histologic classification of lung cancer, the primary
distinction is between small cell lung carcinoma (SCLC),
which includes approximately 15% of all lung cancers, and
non-small cell lung carcinoma (NSCLC), which includes the
remainder. SCLC usually presents with distant metastasis of
disease at the time of diagnosis; NSCLCs, particularly
squamous cell carcinoma, have a slightly lesser tendency to
present with widespread metastasis (Komaki & Cox, 1993).

Survival expectations and results of research regarding
the treatment of lung cancer are communicated in terms of
the stage of the cancer at the time of its diagnosis. The
staging system incorporates classification of the primary
tumor, extent of lymph node involvement, and presence of
distant metastasis (Américan Joint Committee on Cancer
[AJCC], 1992). The projected survival time of lung cancer
patients is less in those with more advanced stages of the
disease at the time of diagnosis.

Surgical resection is considered the most efféctive
treatment of NSCLC and has provided up to 40% to 60% five-
year survival with earlier stages of disease (Ginsberg,
1989). Unfortunately, only about 30% of NSCLCs are
completely resectable. Postoperative XRT has been shown to
increase five-year survival in NSCLC patients from 16% to

31% (Green, Kurohara, George, and Crews, 1975) and from 0%



to 26% (Kirsh & Sloan, 1982) compared with surgical
resection alone.

In patients with unresectable NSCLC, higher doses of
XRT have improved local control to 67% compared with 46%
with lower doses (Perez et al., 1980). Cox et al. (1990)
found a median survival of 13 months and a two-year survival
rate of 29% in patients who received higher XRT doses
compared with a median survival of nine months and two-year
survival rate of 10% in those receiving lower doses.
Increased frequencies of more severe early and late
toxicities were found in those receiving the higher doses.

Recent clinical trials in which chemotherapy has been
administered in combination with XRT have improved median
survival to 13.9 months compared with 9.7 months in NSCLC
patients receiving XRT alone (Dillman et al., 1990; Sause et
al., 1992). These treatment regimens were also associated
with increased toxicities.

Although improved NSCLC patient survival has been
demonstrated through use of high-dose XRT and use of
combined-modality therapy, the effect of these treatments on
the patients' lives, other than occasional mention of
increased incidence of toxicities, has not been consistently
reported. Despite increased interest in the study of QOL in

recent years, there have been no reported studies of the



impact on QOL of NSCLC treatment with XRT alone or in
combination with other treatment modalities. A study of the
changes in perceptions of QOL in these NSCLC patients may be
valuable in assisting nurses in assessment of level of QOL.
Subsequently, interventions may be developed to facilitate
patient adaptation to treatment and achievement of the most
satisfactory level of QOL possible (optimum QOL) given the

diagnosis of lung cancer.

Conceptual Framework

Those persons undergoing treatment for lung cancer are
confronted by many stressors that affect their perceptions
of QOL. The conceptual framework utilized in this study was
the Roy Adaptation Model (Roy, 1980; Roy & Andrews, 1991).

A brief description of the concepts and linkages of the
model is presented followed by application to this study of
QOL and a proposition relating the concepts that will be
studied.

According to Roy (1980), the model drew heaviiy from
Helson's work on adaptation and von Bertalanffy's work on
systems theory. Roy conceptualizes person as a
biopsychosocial being who constantly interacts with a
changing environment. This person is an adaptive system who

uses innate and acquired coping mechanisms to deal with



stressors encountered in the environment. These coping
mechanisms are divided into two main subsystems: regulator
and cognator. The regulator subsystem controls internal
processes in response to physiologic needs and includes
neural, endocrine, and chemical pathways. The cognator
subsystem controls internal processes related to higher
brain function and includes cognitive and emotive pathways.
Regulator and cognator activities are manifested through
behavior in four adaptive modes: physiologic function,
self-concept, role function, and interdependence. The
person's response to stimuli may be either adaptive or
ineffective and may be assessed to determine level of
adaptation. The response also provides feedback that
becomes an additional stimulus for change or maintenance of
the coping mechanisms and adaptive modes (see Figure 1).

The environment is conceptualized as all internal and
external stimuli that affect adaptation (Roy & Andrews,
1991). The person attempts to respond adaptively té stimuli
from the constantly changing environment. The combined
effect of three types of stimuli determine the person's
adaptation level. Focal stimuli are those that are
immediately confronting the person. Contextual stimuli are
the background environmental factors present in the

situation that contribute to the effect of the focal
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Figure 1. Schematic interpretation of the Roy Adaptation

Model (Roy & Andrews, 1991).

stimuli. Residual stimuli are those that have an effect on
the situation but are indeterminate. Adaptive responses
are activated when incoming stimuli are disparate with the
person's current level of adaptation.

In the Roy Adaptation Model, health is equated with

integration and wholeness of the person, and lack of health



is equated with lack of integration (Roy & Andrews, 1991).
Adaptive responses promote integrity and wholeness;
therefore, health may be viewed as a reflection of the
person's adaptation. Ineffective or maladaptive responses
interfere with the person's ability to adapt and achieve
health.

The goal of nursing in Roy’s model is to promote
édaptation in the four adaptive modes, thus assisting the
person to achieve health, quality of life, and death with
dignity (Roy & Andrews, 1991). Nursing activities include
assessment of coping mechanisms, adaptive responses, and
stimuli; manipulation of stimuli that influence adaptation;
and promotion of adaptive responses.

In the framework of the model, the person with lung
cancer often enters the health care system in response to
symptoms, such as cough, hemoptysis, or shortness of breath,
that are focal stimuli. Depending on the severity of the
symptoms, they may become contextual stimuli when the person
is confronted by the new focal stimulus of the lung cancer
diagnosis. When the person begins treatment with XRT alone
or in combination with other modalities, the diagnosis
becomes a contextual stimulus and the treatment becomes the
new focal stimulus. Other contextual stimuli include

gender, age, nutritional status, pulmonary function, tobacco
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and alcohol use, marital status, transportation, living
arrangements, occupation, and financial status. Residual
stimuli include values, beliefs, and perceptions of and
expectations regarding QOL which are the result of feedback
from prior cognator subsystem coping mechanism activity
manifested through the adaptive modes.

These changing stimuli interact and influence adaptive
ability of the person undergoing treatment for lung cancer.
If the coping responses are effective, successful
adaptation, e.g., optimum QOL, will be the output that
provides feedback and becomes a residual stimulus for the
person. If new stimuli are encountered, such as side
effects from treatment, available coping responses of the
regulator and cognator subsystems may be insufficient.
Insufficient coping responses will result in output of
ineffective adaptive response, e.g., suboptimum QOL, that
will provide feedback and become an additional focal
stimulus for the person. This feedback will resultvin
reactivation of the coping mechanisms and adaptive modes to
attempt to change the output to an adaptive response with
optimum QOL.

Adaptive responses may be promoted and perception of
QOL improved through nursing intervention. Education of the

patient regarding clinic and hospital routines, expected
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side effects and outcomes of treatment, and strategies to
decrease the severity of side effects may promote adaptive
responses. The output will be adaptation and perception of
optimum QOL.

Based on Roy’s conceptual framework, one proposition
was derived that describes the relationships between the
concepts of this study. It was proposed that the focal
stimulus of XRT influences the adaptive ability of the
person with NSCLC and results in alterations in adaptation

level (perceptions of level of QOL).

Assumptions

The following assumptions from the Roy Adaptation Model
(Roy, 1980) were applied to the present study of QOL:
1, The person (e.g., NSCLC patient) uses innate and
acquired coping mechanisms in response to interaction with a
focal stimulus (e.g., XRT alone or in combination with other
treatments) from a changing environment.
2. Adaptation (e.g., perception of an optimal QOL) is a
function of the person's current adaptation level, the focal
stimulus encountered (e.g., XRT alone or in combination with
other treatments), and the person's available coping

mechanisms.
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Research Question
The following research question was examined in this
study:
1. Do perceptions of QOL change over time in NSCLC

patients receiving curative radiation therapy?

Definitions of Terms
The following terms were theoretically and
operationally defined for the purpose of this study:

Non-small cell lung carcinoma (NSCLC) patients were

theoretically defined as biopsychosocial beings who must
adapt to the contextual stimulus of NSCLC and the focal
stimulus of curative radiation therapy alone or in
combination with other treatment modalities (Roy, 1980).
They were operationally defined as individuals who have been
diagnosed with a primary malignant neoplasm of the lung that
has been histologically classified as a NSCLC for which they
will be treated with curative radiation therapy.

Curative radiation therapy was theoretically defined as

a focal stimulus to which the person must respond (Roy,
1980). Operationally, it was defined as external beam
radiation therapy (XRT) delivered to the primary lung tumor

with curative intent using standard or investigational doses



13

and/or fractions of XRT alone or in combination with other

treatment modalities.

Quality of life (QOL) was theoretically defined as the

person’s perception of level of satisfaction with life based
on assessment of the interacting physiologic, self-concept,
role function, and interdependence adaptive modes in
response to focal, contextual, and residual stimuli (Roy,
1980). For the purposes of this study, QOL was
operationally defined as the score on the Functional
Assessment of Cancer Therapy-Lung (FACT) (Cella et al.,

1983).

Limitations
Limitations of this study included the following:
1. Response bias arising from patient awareness of
participation in the study may have affected validity of the
results.
2. The results of this study should not be generalized
beyond the sample studied because random sample selection

was not utilized.

Summary
Lung cancer is a devastating and often fatal disease.
Advances in the treatment of lung cancer have resulted in

increased survival, but they have been accompanied by
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increased toxicity. Although treatment effectiveness has
traditionally focused on prolonging life, increased
attention is now being focused on the quality of that life.
Using the conceptual framework of the Roy Adaptation Model,
this study examined the QOL of NSCLC patients receiving
treatment with curative XRT alone or in combination with
other treatment modalities. The purpose of the study was to
determine if changes occur over time in NSCLC patients’

perceptions of QOL in response to XRT with curative intent.



CHAPTER 2

REVIEW OF LITERATURE

The purpose of this review was to examine the
literature related to treatment of non-small cell lung
cancer (NSCLC) and to quality of life (QOL). The review of
QOL literature was organized according to the following sub-
topics: history and conceptual issues, research related to
the general cancer patient population, and research related

to the lung cancer patient population.

Treatment of Lung Cancer

Non-small cell lung cancer (NSCLC) includes
adenocarcinoma, which accounts for 50% of all lung cancers,
squamous cell carcinoma (SCCA), which accounts for 33%, and
large cell carcinoma, which accounts for less than five
percent (Martini, 1993). Small cell lung cancer (SCLC),
which is the classification for 15% of all lung cancers,
usually presents with distant metastasis of disease at the
time of diagnosis; NSCLCs, particularly SCCA, have a lesser
tendency to present with widespread metastasis (Komaki &
Cox, 1993).

Survival expectations and results of research regarding

the treatment of lung cancer are communicated in terms of

15
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the stage of the cancer at the time of its diagnosis. The
staging system incorporates classification of the primary
tumor, extent of lymph node involvement, and presence of
distant metastasis (American Joint Committee on Cancer
[AJCC], 1992). Groupings of these classifications are
combined to form the five stages of lung cancer (AJCC,
1992): I, II, IIIa, IIIb, and IV. Stage of disease at the
time of diagnosis is inversely related to patient prognosis
(r not reported, p < .001) (Mountain, 1988).

Patients who receive no treatment for their lung cancer
typically die within one year of diagnosis and have a median
survival of less than six months (Martini, 1993). Surgery,
radiotherapy (XRT), and chemotherapy are the treatment
modalities employed for lung cancers.

Surgical resection is considered most effective in
curative treatment of Stage I NSCLC, providing a 40 to 60%
five-year survival (Ginsberg, 1989). Patients with Stage I
NSCLC that is potentially resectable but who are medically
inoperable or refuse surgery have been treated with curative
XRT (Sandler, Curran, & Turrisi, 1989). The three-year
disease-specific survival rate in the entire group of
patients was 22%, and the median survival was 20 months.
Size of the tumor at time of diagnosis was correlated with

survival; patients with tumors three centimeters or smaller
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had a three-year disease-specific survival rate of 34%
compared with 0% in those with tumors larger than six
centimeters. Impact of treatment on patients’ lives was not
reported.

Postoperative XRT has been shown to increase overall
survival in NSCLC patients with limited nodal disease.
According to a study by Green, Kurohara, George, and Crews
(1975), five-year survival in patients with Stage I, II, or
ITTa NSCLC was 31% in those who received postoperative XRT
compared with 16% in those who were treated with surgery
alone; differences in survival rates were also related to
- presence or absence of lymph node involvement. Similar
results were reported by Kirsh and Sloan (1982) and by the
Lung Cancer Study Group (LCSG) (Weisenburger, Gail, & LCSG,
1986) . Impact of treatment on patients’ lives was not
reported in these studies.

In patients with unresectable NSCLC, administration of
higher doses of XRT, compared with standard doses, has
resulted in improved local control which has led to
increased overall survival. In a study conducted by the
Radiation Therapy Oncology Group comparing four different
XRT treatment regimens (Perez et al., 1980, 1987), Stage
IITa and IIIb NSCLC patients who received higher XRT doses

in continuous courses had local recurrence rates of 45% and



33%, respectively, compared with 51% and 64% in patients
receiving lower doses in a split course or a continuous
course. The three-year survival rate in patients who
received higher XRT doses and did not experience local
recurrence was 22% compared with 10% for those who
experienced local recurrence; however, the five-year
survival was the same for all patients (6%). Impact of
treatment on patients’ lives was not reported. Improved
two-year and median survival statistics in those receiving
higher XRT doses were also reported by Cox et al. (1990);
however, patients receiving higher XRT doses experienced
increased frequencies of more severe early and late
toxicities.

Recent clinical trials in which chemotherapy has been

18

administered in combination with XRT have produced improved

survival for NSCLC patients. 1In Stage III NSCLC patients
(Dillman et al., 1990), administration of induction
chemotherapy prior to XRT improved median survival fo 13.8
months compared with 9.7 months in patients receiving XRT
alone. Rates of one, two and three-year survival were
improved to 55%, 26%, and 23% compared with 40%, 13%, and
11%. 1Increased incidence of serious side effects were
reported for those receiving induction chemotherapy before

XRT. Additional studies in progress by the Radiation
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Therapy Oncology Group have yielded similar preliminary
results (Sause et al., 1992, 1995).

Although improved NSCLC patient survival has been
demonstrated through use of high-dose XRT and use of
combined-modality therapy, these regimens have been
accompanied by more severe early and late toxicities. The
effect of these treatments on the patients' lives, other
than occasional mention of increased incidence of

toxicities, has not been reported in the literature.

Quality of Life

History and Conceptual Issues

Spitzer (1987) discussed the evolution of use of the
term QOL to describe human health and welfare. He linked
its origin to the 1947 World Health Organization definition
which equated health with physical, mental, and social well-
being rather than freedom from disability and disease. What
followed were attempts by researchers of many disciplines to
develop global measures of health and a gradual shift from
use of the terms functional status and health status to use
of the term QOL. Based on his extensive review of the
literature, Spitzer (1987) concluded that QOL includes the

domains of physical function, social function, emotional or
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mental status, burden of symptoms, and perception or sense
of well-being. A review of the development of the concept
and definition of QOL was also conducted by Fallowfield
(1990) with similar results.

Schipper, Clinch, and Powell (1990) identified five
concepts related to QOL. The first, the psychological
concept, emphasized patient perceptions of the disease
process. Second, the time trade-off or utility concept
dealt with the decisions (trade-offs) that patients make
between quality and quantity of life. The community-
centered concept organized health status and QOL variables
according to their impact on the community. The concept of
reintegration to normal living concerned resumption of
activities following an incapacitating illness or injury.
Finally, the gap concept addressed the disparity between the
patient's expectations and achievements.

Based on their review of the conceptual elements of
QOL, Schipper et al. (1990) chose to define QOL as "the
functional effect of an illness and its consequent therapy
upon a patient, as perceived by the patient” (p. 16).
Physical and occupational function, psychologic state,
social interaction, and somatic sensation were identified as
domains contributing to the functional effect. Although

Schipper et al. did not delineate the role of the utility



21

and gap concepts in the QOL definition, these concepts might
be incorporated in the domain of the psychologic state.
Similar multidimensional conceptualizations of QOL were also
developed through studies by Andrew and Withey (1976);
Campbell, Converse, and Rogers (1976); and Flanagan (1978,
1982).

Wellisch (1984) discussed the concept that QOL is a
response to a flow of events rather than merely an
assessment of the person's status at a single point in time.
Perceptions of QOL, therefore, change in response to life
events such as treatment for lung cancer. Although research
related to QOL should be sensitive to the changes that occur
in perceptions of QOL over time, prospective, longitudinal
studies have rarely been undertaken in the study of QOL.

Bowling (1991) described the concept of QOL based on
her review of the literature. She concluded that QOL
represents reactions of the individual to physical, mental,
and social stressors on daily living that influence‘
achievement of personal life satisfaction. She stated that
it includes perceptions of well-being, satisfaction, and
self-esteem in addition to physical well-being.

Kleinpell (1991) used concept analysis methods to
clarify the concept of QOL. Based on an extensive

literature review, she identified the following terms that
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were frequently associated with the concept: 1life
satisfaction, well-being, worth of life, value of life, and
self-esteem. She stated that most definitions for QOL
include "perceptions of well-being, satisfaction of needs,
the ability to achieve security and self-esteem and to
fulfill personal goals, and contentment or satisfaction with
life"™ (p. 224). Kleinpell (1991) also identified
inconsistencies between different definitions of QOL. Some
definitions subscribe to the belief that QOL is a subjective
experience (attitudes, well-being, perceptions) that can
only be evaluated by the person experiencing it, but some
view it as objective events (income, housing, physical
function) that can be evaluated by an outside observer.

The defining attributes of QOL in cancer patients with
pain were also studied by Padilla, Ferrell, Grant, and
Rhiner (1990). Forty-one subjects were asked to respond to
questions about the meaning of QOL, factors contributing to
good or bad QOL, and the influence of pain on QOL. The
investigators developed a conceptual model based on their
findings which was later adapted for use in a study of the
impact of bone marrow transplant on QOL (Ferrell et al.,
1992). The domains identified for QOL were physical well-
being and symptoms, psychological well-being, social well-

being, and spiritual well-being.
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The: term QOL was not used as a key word in Medline, a
computer—assisted search program for medical literature,
until after 1975 (Spitzer, 1987). In a search of the
literature from the period between 1975 and 1979, Najman and
Levine (1981) found 23 papers investigating the impact of
medical care on QOL. Hollandsworth (1988) found 344 papers
pertaining to QOL in a Medline search of literature from the
period between 1980 and 1984; of the 344 papers, 69 (20%)
reported data-based studies of the impact of medical
treatment on QOL. A current search of the literature from
the period between 1984 and 1995 by this investigator using
Medline yielded more than 3900 citations in which QOL was
the major focus. Many of the citations concern the
definition and measurement of QOL and its importance as an
outcome measure, and few report results of clinical studies

that include QOL as an outcome measure.

Quality of Life in Cancer

Hollandsworth (1988) found that 28 (41%) of the data-
based studies of the impact of medical treatment on QOL
cited between 1980 and 1984 dealt with various treatments
for cancer. This investigator found that of the 3900
literature citations between 1984 and 1995 in which QOL was

the major focus, 867 (22%) were related to cancer.
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Danoff, Kramer, Irwin, and Gottlieb (1983) conducted a
study of QOL in cancer patients who had received curative
XRT and were alive and without evidence of disease at least
three years after initial treatment. Of the 399 patients
interviewed, most had diagnoses of breast (n = 134, 33.6%),
gynecologic (n = 93, 23.3%), and head and neck (n = 69,
17.8%) malignancies, and the most common treatment received
was radiation therapy alone (n = 265, 66.9%). The
interviews included questions concerning demographic
information (age, gender, race, socioeconomic status),
medical information (diagnosis, treatment, and Karnofsky
Performance Status [KPS]), perceptual QOL (from the Andrews
and Withey [1976] surveys on well-being), and health status
(current patient perception). When compared with the age-
adjusted baseline, 12% more of the patients were retired or
disabled (n = 138, 34.8%). The results revealed that
satisfaction with QOL was no less (p > .05) in the patient
sample than in the baseline population. Patient pefceptions
of QOL at three, five, and 10 years after treatment did not
differ significantly (p > .05). Although this study
supports the contention that QOL in patients cured of cancer
for greater than three years is not significantly different
than it is in others without malignant diseases, it does not

assess the impact of treatment on QOL in the period
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immediately following treatment. This short term impact
would be particularly important in cancer patients having a
projected survival of less than three years, such as lung
cancer patients.

Lewis (1983) studied the association between
experienced personal control and QOL‘in 57 terminally ill
cancer patients. Most of the subjects had breast cancer (n
= 14, 25%) or lung cancer (n = 13, 23%), and 28 (64%) had
been diagnosed for one year or less. Four instruments were
used in this study: (a) Rosenberg's Self-Esteem Scale (SES),
which measures self-acceptance; (b) the Purpose-In-Life Test
(PIL), which measures perceptions of meaning and purpose in
life; (c) the Anxiety Scale, which measures perceived
situational anxiety; and (d) the Health Locus of Control
Scale, which measures expectations regarding sources of
control for health-related reinforcements. The results

revealed that those who experienced greater personal control

over life had significantly lower levels of anxiety (z =

-.30, p = .001), higher levels of self-esteem (z = -.33, p =
.001), and higher levels of purpose in life (t = -.45, p =
.001). Lewis concluded from these results that the

experience of personal control is significantly associated

with QOL. A major limitation of this study is that Lewis
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did not clearly identify the basis for equating QOL with
levels of self-esteem, purpose in life, and anxiety rather
than using a multidimensional conceptualization of QOL that
includes physical, psychological, social, and spiritual
well-being; therefore, the validity of the conclusion is
questionable.

The QOL of terminally ill cancer patients was studied
in 114 patients from hospital-based palliative care units in
Canada and 1121 hospice patients who were community
residents in the United States (Morris, Suissa, Sherwood,
Wright, & Greer, 1986). Because many patients in the
terminal phase of illness lose the ability to communicate,
data were gathered from interviews and written
questionnaires completed by the hospice patients' primary
care providers and the hospital patients' attending
physicians and nurses at bi-weekly intervals. Instruments
used to assess QOL included the Spitzer QOL Index (S-QLI),
the KPS Scale, and investigator-created scales measuring
awareness, mobility, discomfort, emotional QOL, and social
QOL. It was found that mean QOL scores deteriorated over
time (no significance levels reported), particularly in the
period between one and three weeks prior to death.
Approximately 20% of patients did not experience extremely

low QOL even in the week preceding death. A limitation of
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this study is that patient self-perceptions of QOL were not
assessed; therefore, it is unclear whether care provider
assessment of patient QOL was congruent with that perceived
by the patient. Because no statistical analysis of changes
in mean QOL was included, the significance of the reported
findings is unclear.

Coates et al. (1992) studied the relationship between
QOL and survival in 262 patients with metastatic breast
cancer receiving chemotherapy. In a previous study (Coates
et al., 1983) performance status (PS) using the Eastern
Cooperative Oncology Group (ECOG) scale (p < .001) and
metastases (p < .00l to p = .02) were significant predictors
of patient survival. In this study, baseline and follow-up
Q0L scores were based on patients' completion of linear
analogue self-assessment (LASA) scales measuring physical
well-being (PWB), mood, pain, nausea and vomiting (NV),
appetite, and overall QOL and on physicians' completion of

the S-QLI. In univariate analyses using a multiple linear

regression model, patient LASA scores for PWB (b = -.019),
mood (b = -.014), NV (b = -.019), appetite (b = -.014), and
overall QOL (b = -.014) and physician S-QLI (b = -.263)

assessments were significant predictors of subsequent
survival (p < .001 to p = .013). Using a multivariate

linear regression model, the baseline PWB (b = -.012, p =
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.01) and QOL (b = -.169, p = .02) were significant
independent predictors of survival but PS (p = .34) was not.
These results may indicate that different aspects of
prognostic information are measured by patient assessment of
PWB and physician assessment of S-QLI. Correlations between
patient and physician assessments of QOL were not reported.
Hughes (1993) studied the impact of diagnosis and
treatment on 52 early stage breast cancer patients'
uncertainty, functional status (FS), and QOL. QOL was
measured using the Ferrans and Powers QOL Index (FP-QLI) at
the time of diagnosis and eight weeks after surgery
(modified radical mastectomy or lumpectomy followed by XRT).

Analysis of the data revealed that, although uncertainty

(F(1,51) 4.51, p < .05) and the physical functioning

(F(1,51) 27.09, p < .001), social functioning (F(1,51) =
4.55, p < .05), and role functioning aspects of FS decreased
over the treatment course, overall and domain-specific
aspects of QOL did not change significantly. These results
indicate that although certain aspects of ability to
function may have decreased, patients' satisfaction with
their functioning remained unchanged. The conclusion drawn

from this study was that QOL is a subjective concept that is

not necessarily tied to objective measures.
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Sugarbaker, Barofsky, Rosenberg, and Gianola (1982)
conducted a study of 26 patients with soft tissue sarcoma.
It was hypothesized that patients undergoing limb-sparing
therapy would experience higher levels of QOL than those
undergoing amputation. Participating patients were randomly
assigned to treatment with either limb amputation plus
chemotherapy or limb-sparing surgery plus high-dose XRT and
chemotherapy. The following instruments were used to assess
patient status when they had stabilized after therapy (one
to three years): Psychosocial Adjustment to Illness Scale
(PAIS), Sickness Impact Profile (SIP), Barthel Function
Scale, and Katz Activities of Daily Living (ADL) Scale.
Clinical assessment of mobility, pain, sexual relationships,
and treatment trauma wére also obtained. Analysis of these
assessments using the Mann-Whitney statistic revealed
amputees scored better on the SIP on emotional behavior (p <
.05) and on body care and movement (p < .01), on the Katz
ADL on functioning (p = .051), and on the PAIS on séxual
functioning (p < .025) than those who underwent limb-sparing
therapy. It was concluded from these results that the
investigators' hypothesis that QOL would be improved in
sarcoma patients receiving limb-sparing therapy was not
supported. Of note is that the investigators clearly state

that they had decided not to measure well-being,
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satisfaction, or happiness in the study; however, they use
the term QOL to refer to the phenomena studied. Because
satisfaction and well-being are typically considered to be
defining attributes of QOL, it would appear that the
investigators conclusions should relate more to functional
status than QOL.

The results of the Sugarbaker et al. study (1982) were
used to modify the limb-sparing surgery, radiation therapy,
and physical therapy sarcoma patients received. 1In a study
of 39 patients with sarcoma involving the lower extremity,
use of high-dose XRT without reduction of field size,
extensive surgical resection, and little physical therapy
(standard treatment) was compared with use of high-dose XRT
with field size reduction, “refined” surgical resection, and
intensive physical therapy (modified treatment) (Hicks,
Lampert, Gerber, Glatstein, & Danoff, 1985). Analysis using
the Chi-square statistic revealed that these changes in
limb-sparing therapy resulted in significant improvement in
function (p < .02) for patients receiving modified treatment
when compared with those receiving standard treatment. As
in the Sugarbaker et al. study (1982), this study did not
assess satisfaction or well-being of the patients.

The impact of a 96-hour chemotherapy protocol on

functioning, life-style, and QOL of soft tissue sarcoma
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patients has been studied (Arzouman, Dudas, Ferrans, & Holm,
1991). Fifteen patients who had received the chemotherapy
protocol in the 17 years prior to the study completed the
FP-QLI-Cancer Version and the Functional Living Index-Cancer
(FLIC). The results indicated that although patients' QOL
during chemotherapy was reported as having been low, it
improved after the completion of the chemotherapy.
Comparison of the mean subscale scores on the FP-QLI using
one-way analysis of variance revealed that perceptions of
QOL related to the family (M = 26.63, SD = 6.76) were
significantly higher (p < .05) than perceptions of QOL
related to health/functioning (M = 21.26, SD = 4.25) and
socioeconomic status (M = 20.18, SD = 3.39). Length of
treatment and financial burden were reported to have
interfered most with the patients' lives. This study
demonstrated the significénce of social support in patients’
perceptions of QOL. Assessment of patients' QOL prior to
their starting treatment would provide a more complete
description of the patterns of changes in QOL.

Browman et al. (1993) assessed the pattern of changes
in QOL in 175 patients with locally advanced cancers of the
head and neck receiving XRT treatment with or without
concurrent chemotherapy. Patients were randomized to

receive either continuous infusion chemotherapy or placebo
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during the first and third weeks of XRT. The Head and Neck

Radiotherapy Questionnaire (HNRQ), an instrument that

measures morbidity and QOL in six domains using 22 Likert-

type items, was administered

weekly during the seven weeks

patients received XRT and during the three weeks following

treatment. Using a repeated-measures analysis of variance,

a significant decrease was found in QOL during the seven

week treatment period in all
.00001). Patients receiving
reported significantly lower
than those receiving placebo

scores reflected the decline

patients (F not reported, p <
chemotherapy during XRT

QOL (F not reported, p < .0007)
infusions. Plots of mean HNRQ

in QOL during XRT and a

subsequent increase following XRT, but QOL did not return to

pre-treatment baseline levels (means not reported). 1In

those who received chemotherapy during XRT, QOL appeared to

return to a level comparable

received placebo during XRT.

to that of patients who

The findings of this study

reflect the changing patterns of QOL in patients with head

and neck cancers receiving XRT treatments. QOL was not

measured after the three week period following XRT;

therefore, it is not known whether perceptions of QOL

returned to their pretreatment baseline.
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Quality of Life in Lung Cancer

Lung cancer is a devastating illness and the leading
cause of cancer deaths. 1In a review of the literature using
Medline, this investigator found that only 74(9%) of the 867
citations focusing on QOL in cancer were related to lung
cancer. Many of these citations deal with general
conceptual issues and discuss the importance of using QOL as
an outcome measure in lung cancer treatment; however, few of
these report results of data-based studies of QOL in lung
cancer patients.

Bernhard and Ganz (1991a, 1991b) have reviewed
psychosocial issues in lung cancer patients. After
reviewing studies of personality traits in lung cancer
patients, these authors could find no consistent evidence
supporting the existence of a "lung cancer personality" nor
other specific psychosocial risk factors for lung cancer.
They found limited information regarding the psychosocial
impacts of surgery or XRT in lung cancer patients; rather,
most studies that even consider the effect of treatment on
these patients only address performance status. According
to Bernhard and Ganz (1991b), the extension of disease-free
survival and overall survival has historically taken
precedence over treatment-related toxicities when cancer

treatments have curative intent. Increased physician



34

interest. in basing trea;ment decisions on toxicities of
therapy and the need for palliation has clarified the need
for alternatives to use of survival data and performance
status for clinical decision making. As a result, in recent
years, assessment of patients' subjective experiences as an
estimation of treatment benefit has more frequently been
incorporated into clinical trials.

Bergman, Sullivan, and Sorenson (1992) conducted a
longitudinal study of QOL in 62 small cell lung cancer
(SCLC) patients receiving chemotherapy. QOL was assessed
prior to treatment and at three, six, and 12 months after
. treatment start using the European Organization for Research
and Treatment of Cancer QOL Questionnaire (QLQ) and analyzed
using Fisher's two-tailed non-parametric permutation test
and the .05 level of significance. Overall tumor response
rate dﬁring the study was 82%. There was no significant
change in mean QLQ scores. Although physical functioning
decreased after three months, the change was not
significant. Significant changes were found only in social
functioning, which decreased at 6 months (p < .01), and
emotional functioning, which improved in 12 months (p <
.05). Multivariate regression analysis revealed that
emotional functioning and fatigue/malaise accounted for 57%

of the variance in QLQ scores. Of note is that the sample
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size decreased to 48 at three months, 34 at six months, and
21 at 12 months due to treatment toxicity, tumor
progression, or death. The loss of data from those who
might be presumed to have a decrease in QOL might have
resulted in artificial inflation of the mean QLQ scores and
decreased ability to detect significant changes. It is not
clear if the data analysis method performed was a result of
the attrition of subjects prior to completion of all
measures or if this analysis was planned. An additional
limitation of this study is that the experiment-wise level
of significance was not held at .05 by using Bonferroni
adjustment.

Geddes et al. (1990) studied QOL in 53 SCLC patients
receiving either four or eight cycles of chemotherapy.
Subjects completed a daily diary card which included eight
questions that assessed symptoms related to treatment,
symptoms related to disease, and general well-being.
Differences in the two groups were analyzed using the Mann-
Whitney U test and the .05 level of significance. 1In the
group in whom chemotherapy was continued, symptoms related
to disease and treatment and general well-being worsened
progressively when compared with those who received only
four cycles of chemotherapy. Subjects who received eight

cycles of chemotherapy also reported significantly worse QOL
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during inter-treatment periods in addition to during
treatment. These results indicate that successive cycles of
chemotherapy had a greater negative impact on perceived QOL
and that these perceptions persisted through the periods
between chemotherapy administrations. Attrition due to
death or disease progression resulted in a final sample size
of 41 subjects, possibly skewing results of the study.

Bleehen, Fayers, Girling, and Stephens (1989) compared
QOL, adverse reactions to treatment, and survival in 151
patients with SCLC. Subjects were randomized to receive
either immediate combination chemotherapy with XRT (40 Gy)
or selective palliative treatment with chemotherapy and/or
XRT only when symptom control was required. Adverse
reactions to treatment included myelosuppression, nausea,
vomiting, diarrhea, and stomatitis; these symptoms were more
prevalent (p < .001) and severe (p < .001) in those who
received immediate treatment (80% and 45%) compared with
those who received palliative treatment (33% and 11%).
Median survival was increased (p < .00l using the log-rank
test) in those who received immediate treatment (32 weeks)
compared with those who received palliative treatment (16
weeks). QOL was assessed at 3 weeks, 6 weeks, 3 months, and
6 months using both intermittent clinician assessment of

overall condition, level of activity, and degree of
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breathlessness, and daily patient assessment of overall
condition, activity, mood, anxiety, and vomiting. QOL in
those who received immediate treatment was better according
to clinician assessment but was worse according to patient
assessment when comparing proportions of two best ratings
with two worst ratings in each category over all measures (p
values and proportions not reported). These results
indicate that although active treatment for SCLC increases
survival, it also results in increased adverse reactions and
decreased QOL. One limitation of the study is that the
compliance with return of the diary cards used by patients
to assess QOL was low (n = 74, 49%). Another limitation is
that the QOL measures used in the study do not reflect the
multidimensional nature of QOL.

QOL was compared in 95 NSCLC patients who were
randomized to receive either chemotherapy or XRT (Kaasa,
Mastekaasa, & Naess, 1988). A questionnaire measuring
psychosocial well-being and global QOL was administered to
subjects prior to the start of treatment and during weeks
two, six, 14, 23, 33, 42, and 52. Because of decreased
sample size (n = 58 at week 23), results after week 14 were
unreliable. Differences between the two treatment groups at
each time point were tested using a two-tailed Student's t-

test. Psychosocial well-being and QOL scores in the second
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week were significantly higher (p = .04 and p = .02) in the
XRT group than in the chemotherapy group, but there was no
difference at any of the other measurement points. In the
chemotherapy patients, psychosocial well-being decreased
significantly (p not specified) two weeks after starting
treatment but QOL did not. The XRT patients demonstrated a
gradual improvement in psychosocial well-being and QOL from
the beginning of treatment as did the chemotherapy patients
after the second week. One limitation of this study is that
the XRT patients remained hospitalized during the entire
three weeks of their treatment course, but the chemotherapy
patients were discharged from the hospital the day after
receiving chemotherapy. Results of this study support the
apparent temporary nature of the effects of more toxic
treatments of NSCLC. The significance of the study results
needs further examination as it appears that no Bonferroni
adjustment was incorporated in the multiple comparisons. An
additional limitation of this study is that treatmenf groups
were compared at each time point rather than assessing
patients in the treatment groups over time in a repeated
measures or split-plot factorial design. This method of
data analysis may have been related to attrition of subjects
due to death or withdrawal from the study prior to

completion of all measures.
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Kaasa and Mastekaasa (1988) reported further on the
results of assessment of disease and treatment-related
symptoms, physical function, and everyday activity in
addition to the assessment of psychosocial well-being
reported earlier in NSCLC patients receiving either XRT or
chemotherapy. It was found that psychosocial well-being was
moderately correlated with disease-related symptoms (r =
-.48 to -.56, p < .01l) but was uncorrelated with treatment-
related symptoms (r = .01 to -.21, p > .05) during the first
14 weeks. It may be concluded that patients accepted the
consequences of treatment as a necessary condition of the
opportunity to be cured of cancer, but that they also were
aware of improvement or progression of their disease.
Although the tumor response rate in the XRT group (42%) was
twice that of the chemotherapy group, there was no
difference in overall survival. XRT would therefore appear
to be the preferable treatment regimen since it offered more
tolerable acute toxic effects than chemotherapy which
provided no relative benefit in terms of response or overall
survival.

The study of QOL in lung cancer has been limited. Many
of these studies focused on the impact of chemotherapy on
SCLC patients. The usefulness of these studies has also

been limited by small sample sizes, attrition greater than
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50%, and. absence of analysis of changes in QOL within

subjects.

Summary

Although lung cancer remains the leading cause of
cancer deaths, combined-modality treatment of NSCLC has
resulted in improved survival rates. These treatment
regimens, which include some combination of surgery,
chemotherapy, and/or XRT, have been accompanied by more
severe early and late toxicities. Other than report of
these toxicities, the effect of these treatments on
patients’ lives has received scant attention in the
literature.

Quality of life has gained attention in recent years as
an important outcome measure in the treatment of many health
problems. Although no consensus has been reached regarding
the definition of QOL or its measurement, several common
attributes have been identified. Assessment of QOL should
include patient perceptions of well-being in the
physiological, psychological, sociological, and spiritual
domains of life.

Despite increased interest in the study of QOL in
recent years, there have been few studies of the impact on

Q0L of NSCLC treatment with XRT alone or in combination with
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other treatment modalities. A study of the changes in
perceptions of QOL in NSCLC receiving XRT alone or as part
of combined-modality therapy may be valuable in identifying
characteristics that would be useful in assessment of level
of QOL and subsequent interventions to assist these patients
in adapting to the treatment so that they can achieve an

optimal level of QOL.



CHAPTER 3
PROCEDURE FOR COLLECTION AND TREATMENT OF DATA

- The purpose of this research study was to determine if
perceptions of quality of life (QOL) change in patients with
non-small cell lung cancer (NSCLC) receiving curative
radiation therapy (XRT) alone or in combination with other
treatment modalities. The independent variable, curative
XRT treatments, was not manipulated. The dependent
variable, perception of QOL, was measured before, during,
and twice following completion of the XRT treatment course.
These variables were studied using a descriptive,
longitudinal design with repeated méasures.

A descriptive research design is employed when there is
lack of information regarding the variables of interest in a
given population (Brink & Woods, 1989). Use of the term QOL
is relatively new; it was not used as a key word in Medline,
the computer-assisted search program for medical literature,
until after 1975 (Spitzer, 1987). Although QOL has been
recognized as a valuable outcome measure of cancer
treatment, less than five percent of clinical trials prior
to 1982 included a systematic assessment of QOL (Cella &

Tulsky, 1990). There have been studies of QOL in lung

42
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cancer patients (Bergman, Sullivan, & Sorenson, 1992) and
QOL in patients receiving XRT (Danoff, Kramer, Irwin, &
Gottlieb, 1983); however, there have been no studies of QOL
in lung cancer patients receiving XRT with curative intent.
The dearth of research regarding QOL in this population
reinforced the appropriateness of utilizing a descriptive
design when studying QOL in NSCLC patients receiving XRT.

According to Brink and Wood (1989), a prospective,
longitudinal design is used in epidemiologic studies to
follow a cohort of subjects over a period of time and
measure variables that will be occurring during the course
of the study. This type of design is typically used to
measure changes in variables over time in a population.
This study utilized a brospective, longitudinal design
because the purpose of the study was to measure change in
perceptions of QOL. Although the study did not span several
years as is typical of longitudinal studies, it included
measurements in each subject at approximately the séme time
intervals over a six-month time span.

A repeated measures experimental design involves
obtaining repeated measurements of treatment effects using
the same subjects (Winer, 1962). The advantage of the

repeated measures design is that it provides for control of
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differences between subjects by having subjects serve as
their own controls. Although this research study did not
fall in the category of experimental design because it did
not include randomization or manipulation of variables, use
of the repeated measures design provided for control of
differences between subjects as QOL was measured in each
subject before the XRT course began, during approximately
the fourth week of treatment, and at approximately one month
and four months after XRT was completed.

The major difficulty with this type of study is the
lack of control over extraneous variables. If changes in
perception of QOL are observed, they may be the result of
some independent variable that is extraneous to the purposes
of the study. However, if QOL is truly a multidimensional
concept, attempting to limit the influence of these so-
called extraneous variables would jeopardize the validity of

the study.

Setting
This study was conducted in the radiotherapy clinic of
a comprehensive cancer center located in southeast Texas.
Cancer patients are referred to the cancer center by
physicians throughout the United States as well as

internationally. The radiotherapy clinic consists of XRT
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treatment rooms containing machines that deliver ionizing
radiation either by linear acceleration or by decay of a
radioactive source, treatment simulation rooms where
treatment fields are drawn on each patient, and private
rooms where routine appointments with the attending
radiation oncologist, teaching, and conferences with
patients take place. Patients receive treatments and have
appointments in this clinic between the hours of 7:00 AM and

5:00 PM on weekdays.

Population and Sample

The population consisted of all persons with a
histologiq diagnosis of NSCLC receiving curative XRT in the
radiofherapy clinic of a comprehensive cancer center located
in southeast Texas. In this clinic, during the five year
period preceding the study, an average of 322 lung cancer
patients started XRT each year (26 per month). Of these
pafients, an average of 273 per year (23 per month)'had
histologic diagnoses of NSCLC, and 49 per year (four per
month) had SCLC. Of the NSCLC patients starting XRT,
approximately 50% (11 per month) received treatment with
curative intent.

NSCLC patients receive curative treatment daily on

weekdays for approximately six weeks. After completion of
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the treatment course, patients return for follow-up with the
radiation oncologist approximately one month after treatment
and then approximately every three months after that
throughout the first two years after treatment.

Subjects were considered for inclusion in the study if
they met the following criteria:

1. had a confirmed diagnosis of NSCLC,

2. had not previously been diagnosed or treated for
cancer other than skin cancers,

3. had consented to be treated with curative XRT,

4. were 18 years of age or older, and

5. were alert, oriented, and able to comprehend and
complete the questionnaire.

The sample size fdr this study was based on
calculations of power using the Statistical Package for the
Social Sciences (SPSS) (1990) for analysis of variance
(ANOVA) for repeated measures using the multivariate
approach. Subjects were recruited for the study unﬁil
analysis of the four repeated measures of QOL revealed that
a minimum power of .80 and significance level of .0l had
been achieved.

Subjects for the proposed study were selected using the

nonprobability, consecutive sampling technique. With this
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technique, all subjects who met the inclusion criteria for
the study and agreed to participate were included in the
study. Use of a consecutive sample rather than a
convenience sample limited introduction of selection bias
and increased the probability that the sample was
representative of the population (Hulley & Cummings, 1988).
This technique was used instead of random sampling because
of the limited number in the population as a whole, which
was predicted to be approximately 11 patients per month
based on review of population trends during the five year
period preceding the study.

Subjects who had been enrolled in the study and
subsequently developed metastatic disease prior to
completing all four measurements were withdrawn from the
study. Recruitment of study participants continued until
all measurements were completed on a sufficient number of
subjects to achieve a minimum power of .80 and experiment-
wise significance level of .05 using the multivariate
approach to AN<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>