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ABSTRACT

Objective: Lung cancer remains a major source of death in the United States. With the aging of the
population, health policy makers are challenged to develop systems of care for the complex needs
of these patients. This study sought to determine quality of life and symptom concerns in lung can-
cer patients. The study also sought to determine how supportive care resources were being used to
address these concerns.

Methods: One hundred consecutive patients with newly diagnosed lung cancer presenting over a
12-month period were selected from the tumor registry. Charts were reviewed for demographic
data, treatment history, treatment received, number and type of practitioner encounters, readmis-
sions, and complications for a 6-month period.

Results: Of the 100 charts retrospectively reviewed, 4 patients had small cell and 96 patients had
non-small cell lung cancer. The median age was 67 years. Fifty-three patients were men. The most
common symptoms were pain, cough, dyspnea, and fatigue. A total of 114 referrals in 57 patients
were made. Nutrition consultation was the most common.

Conclusions: This study serves to guide the institution in the development of more effective sup-
port services for patients with lung cancer to address quality of life concerns through collaboration
between clinicians and researchers.
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INTRODUCTION

LUNG CANCER is the second most common cancer
in the United States, afflicting an estimated

170,000 people in 2006 and resulting in almost
162,000 deaths.1 This cancer population is comprised
primarily of non-small cell lung cancer and small cell
lung cancer. Non-small cell lung cancer is much more
frequent, accounting for up to 85% of cases.2 Although
arising in the same organ, treatment of these disparate
pathologies is largely different. However, their pre-

sentations, symptoms, and clinical courses can be quite
similar.

Despite recent advances in treatment of these com-
plicated patients, the prognosis remains poor with 5-
year relative survival rates between 13% and 16%.3

This is especially true in the majority of patients who
are diagnosed in the later stages of the disease when
curative operations are no longer feasible. As patients
progress in their disease, the expected survival drasti-
cally decreases while the symptom burden increases.
Complicating matters is the relatively advanced age of
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those afflicted and their common comorbidities such
as chronic obstructive pulmonary disease.3 To deal
with this, medical centers must be able to anticipate
the types, amounts, and severities of symptoms pa-
tients with lung cancers experience in attempts to place
necessary resources in arenas that will most benefit
these patients. With better efficiency in care of patients
with lung cancer, more utility can be had of the almost
$10 billion spent annually treating these patients.4

Little data exist that represents the effect of symp-
tom experience on resource utilization and quality of
life in patients with lung cancer. To better depict the
range of symptoms in these patients and how that
translates to resource utilization, this study sought to
retrospectively describe the experience of patients with
lung cancer presenting to a cancer center. By doing so,
this study may serve as a guide in the development of
more effective support services and resource alloca-
tion for patients with lung cancer.

METHODS

After necessary approval from the institutional re-
view board, consecutive patients with a primary diag-
nosis of lung cancer (small cell and nonsmall cell his-
tologies) treated at a National Cancer Institute
(NCI)-designated Comprehensive Cancer Center were
retrospectively identified through a computer search
of all new patients via a tumor registry over a 1-year
period. Of the 125 listed, the first 100 charts were re-
viewed. The reviews were conducted by three expert
clinicians with interreviewer correlation over 95%.

Data gleaned from the retrospective review of the
charts included demographic data such as age, gender,
race, and ethnicity. Any previous medical history in-
cluding prior neoplasms and comorbidities was en-
tered into the database. Pulmonary function test results
were included. The primary lung histology, stage, pre-
vious treatments (surgery, radiation, chemotherapy)
and present symptoms were added. Treatment received
at City of Hope was next entered. Information per-
taining to any hospital admissions such as reason for
admission, length of stay, number of ventilator days,
and length of intensive care unit stay were entered.
The review included each subsequent encounter with
a physician, physician extender, or member of sup-
portive care services staff for a period of 6 months af-
ter the first encounter at the cancer center. This in-
cluded the reasons for encounter (e.g., symptom
management, postoperative visit, routine visit, che-
motherapy), where the encounter took place (e.g., ur-
gent care, clinic, telephone), and whether the en-

counter was scheduled or unscheduled. The data were
then placed into a database and audited to ensure re-
liability. Analysis was then undertaken using descrip-
tive statistics. Data files were initially managed in SAS
(SAS, Cary, NC) then restructured and analyzed using
SPSS for Windows version 12.0 (SPSS, Chicago, IL).
Missing data on key static variables were imputed us-
ing multiple imputation software.

RESULTS

Of the 100 charts retrospectively reviewed, 4 pa-
tients had small cell and 96 patients had non-small cell
lung cancer. Fifty-three of the patients were male. The
mean age was 67 years (range, 41–85 years). Cau-
casians were the most common (n � 84), followed by
Asians (n � 13), and African Americans (n � 5).
Eighty-three percent of the patients presented to City
of Hope at diagnosis 11% with disease persistence, and
6% patients after disease recurrence Patient staging for
the group is shown in Table 1.

Eighteen patients (18%) had a history of at least one
other neoplastic disease; 9 patients had breast cancer;
3 had prostate cancer, 2 had melanoma, 2 cervical, and
one each for, colon, gynecology, skin, and thyroid.
Nine of these patients with additional cancers pre-
sented synchronously with their lung cancers. Four pa-
tients had either recurrent or persistent non-lung can-
cers. Eight patients had no evidence of their prior
tumor. Their prior treatments for the other cancers in-
cluded surgery (89% of patients), radiation (39%), and
chemotherapy (28%).

Most of the patients (80%) in the study were pre-
vious smokers with a median of 40 pack-years history
of smoking (range, 0–150 pack-years). Not surpris-
ingly, 82% of patients had a median of two co-
morbidities (range, 0–6). The most common were
hypertension (52%), hypercholesterolemia (27%), pul-
monary disease (23%), diabetes (22%), heart disease
(prior myocardial infarction or angina) (21%), arthri-
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TABLE 1. DISTRIBUTION OF STAGE

Stage Frequency (n � 100)

IA 3
IB 5
IIA 3
IIB 3
IIIA 15
IIIB 24
IV 43
Small cell 4



tis (20%), anxiety/depression (17%), and neurologic
diseases (12%).

Only 18 patients were asymptomatic at presentation.
The other 82 patients presented with a mean of 1.9
symptoms each. The most common symptoms were
pain (46%), cough (44%), dyspnea (37%), fatigue
(20%), gastrointestinal symptoms (16.5%), and neu-
rologic symptoms (13%) (Table 2). Only 53% of this
sample of patients with lung cancer had pulmonary
function tests within the 6 months of presentation.

Thirty-nine percent of patients underwent opera-
tions. Overwhelmingly, the operation was part of the
primary therapy for the tumor (69%). Ten percent were
for locoregional recurrence, 14% were for symptom
management, and 7% were for distant metastases.
Fourteen patients were ASA III while 13 were ASA
IV. Fourteen percent were emergent. Lobectomy was
the most common procedure (41%) followed by bron-
choscopy/mediastinoscopy (26%), wedge resection
(21%), thoracotomy (13%), pneumonectomy (10%),
lymphadenectomy (10%), and abdominal operation
(10%). Twenty of the patients undergoing operations
required a mean 2.81 day stay in the intensive care
unit (range, 1–11 days). Six of these patients required
postoperative ventilatory assistance (mean, 2.80 days;
range, 1–7 days). Ten patients experienced 16 com-
plications. Pneumothorax, cardiac arrhythmias, and
pulmonary dysfunction each occurred in 3 patients.
Three patients required reoperation.

Twenty-nine percent of patients underwent some
treatment with chemotherapy prior to presenting at
City of Hope. Of these, 72% completed their course.
Seventeen patients received radiation prior to present-
ing at City of Hope, with 94% of those patients com-
pleting their treatment. Upon arriving to City of Hope,
81% of patients received chemotherapy and 43% re-
ceived radiation. Forty-nine percent of patients getting
chemotherapy at City of Hope do not finish their des-
ignated regimen. This is most often due to tumor pro-
gression (39%) and side effects (38%). Eighty-six per-
cent of radiation patients finished their treatment.

By its very nature, the retrospective study design
offered the opportunity to acquire comprehensive data

on all admissions and encounters during treatment. At-
testing to the predominately outpatient management of
patients with lung cancer, only 84 admissions occurred
in 57 patients. Thirty-six patients had a single admis-
sion, 15 patients had 2 admissions, 5 patients had 3
admissions, and a single patient had 4 admissions dur-
ing the study period. Most often, patients were admit-
ted to either the surgery service (49%) or medical on-
cology (46%). The reasons for admission were surgery
(49%), symptom management (49%), and chemother-
apy/radiation (2%). The symptoms most often requir-
ing inpatient management were pain (43%), dyspnea
(31%), nausea (17%), cough (14%), and fatigue (12%).
Median length of stay was 7 days (range, 1–17 days).
On discharge, 69% of patients went home indepen-
dently, 10% went home with some form of home
health, 7% went to a skilled nursing facility, and 2%
went home with hospice. Seven percent of the patients
died in the hospital.

The median number of encounters during the 6
months after presentation was 28 per patient (range,
0–90). Nine percent were unscheduled. The outpa-
tient clinic was the most common venue, accounting
for 92% of encounters, followed by the telephone
(6%) and urgent care (3%). These encounters were
most often with the physician (54%) or physician ex-
tender (43%). Visits to a supportive care practitioner
occurred in 2% of encounters. The most common de-
partments of encounter were medical oncology
(46%), radiation oncology (28%), radiology (6%),
surgery (5%), and other medical department (4%).
Reasons for encounter included scheduled follow-up
visit (31%), laboratory evaluations (30%), radiation
treatment (20%), chemotherapy (17%), symptom
management (7%), consultation (7%), counseling
(6%), education (3%), routine postoperative visit
(0.4%), and surgery (0.3%). Only 10% of these en-
counters were for new problems.

A wide variation in supportive service referrals was
seen. A total of 144 referrals in 64 of the 100 patients
were made. As shown in Table 3, nutrition was the

SYMPTOM CONCERNS AND RESOURCE UTILIZATION 901

TABLE 2. SYMPTOMS IN PATIENTS WITH LUNG CANCER

Symptom Frequency

Pain 46
Cough 44
Dyspnea 37
Fatigue 20
Gastrointestinal 17
Neurologic 13

TABLE 3. SUPPORT SERVICE UTILIZATION

Service Frequency

Number of patients with referral 57 (57%)
Nutrition 40 (40%)
Pulmonary rehabilitation 31 (31%)
Physical/occupational therapy 19 (19%)
Social work 14 (14%)
Pain management 9 (9%)
Chaplain 7 (7%)
Psychiatry 3 (3%)



most common (40 referrals), followed by pulmonary
rehabilitation (31 referrals), physical and occupational
therapy (19 referrals), social work (14 referrals), pain
management (9 referrals), chaplain (7 referrals), and
psychiatry (3 referrals).

Intake records were reviewed to determine what
types of home assistance each patient had. In this sam-
ple, patients were most often cared for at home by a
spouse (n � 61), offspring (n � 30), friend (n � 6), or
other relative (n � 3). Four patients lived alone and
did not have anyone to assist them (Table 4).

DISCUSSION

The retrospective review of 100 patients seen within
a year demonstrated how valuable resources were be-
ing allocated and whether they were targeting the as-
pects most needing attention. This data shows that bet-
ter resource utilization is possible in treating the
quality of life concerns of patients with lung cancer.
Although performed at a NCI-designated cancer cen-
ter, these results show shortcomings in the treatment
of patients with lung cancer.

Across each quality of life factor, a wide variation
in symptom severity was evident, as some patients ex-
perienced symptoms worse than others and reacted to
them differently. Regardless of the cause, any decrease
in psychosocial function can results in greater distress
and lower quality of life.5 Fears of being a financial
burden, causing familial distress, and an inability to
perform home activities were the most affected in the
prospective group. Overall uncertainty also greatly af-
fects patients’ quality of life. Although the responsi-
bility of all treating disciplines, these concerns were
poorly addressed, as was evidenced by the few num-
ber of patients seen by social work (14% of patients),
chaplaincy (7%), or psychiatry (3%). Evidently, these
fears are not without justification, because the vast pro-
portion of these older patients were cared for at home
by spouses, most of them of similar advanced age. To
address these concerns, specialty referrals such as home

health, pulmonary rehabilitation, physical therapy, and
occupational therapy could have been utilized to max-
imize the patient’s individual performance status and
allay these fears. The undertreatment of these patients
and poor regard for their quality of life reiterate results
from Sarna et al.6 In that study, approximately a third
of patients experienced wheezing that required them to
stop for breath. Unfortunately, only 18% of patients
were being treated with bronchodilators. The same is
seen in the diagnosis and treatment of depression in
cancer patients.7,8 Clearly, these data show that health
care practitioners are inadequately addressing those
fears and symptoms most affecting our patients.

Pain was the most common symptom experienced
in both cohorts, afflicting 36% of patients. Yet only 9%
were referred to a pain management service. Without
follow up data, this is difficult to interpret, but likely
represents underutilization of the pain management ser-
vice. In fact, pain is known to be extremely common
in these patients and, unfortunately, widely under-
treated.9–13 While there are several possible explana-
tions for this, it is likely advanced age, poor perfor-
mance status, and high prevalence of other
comorbidities and risk factors make these patients’ pain
difficult and intimidating to treat.14 Patients with can-
cer with pain are among the most difficult to treat, re-
quiring much time and effort on the part of the physi-
cians and the healthcare team. Increasing efficiency and
considering the specific symptoms of these patients in
office design and execution can significantly improve
the quality of palliative care.15 By treating most lung
cancer patients in oncology offices, efficiencies in care
utilized in pain management practices are lost and, most
importantly, many patients will likely suffer as their
pain is not treated by a specialist.

In this sample, 40 patients were seen by the nutri-
tionist. On further review, these consultations were ex-
clusively in radiation therapy. The reason for this is
that the nutritionist is in the radiation oncology de-
partment regularly. This shows the importance of
building supportive services into health care delivery
systems so as to optimize care and efficiencies.

The use of a retrospective cohort in this study showed
how resources were being utilized over a 1-year period
in a Comprehensive Cancer Center. As with any retro-
spective study, problems that bias the study may arise.
Missing or missed data could have affected our results.
However, this was likely minimized by the use of only
three reviewers to perform the chart reviews with an in-
terreviewer correlation of over 95%. Secondly, the full
resource use only included that in the Cancer Center.
Some patients may have received care in the commu-
nity rather than solely at the Cancer Center. However,
most notes from outside practitioners were included in
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TABLE 4. HOME CARE

Caregiver Frequency (n � 100)

Spouse 61 (61%)
Children 30 (30%)
Friends 6 (6%)
Other relatives 3 (3%)
Parents 2 (2%)
Other 2 (2%)
Unknown 3 (3%)
Live alone 4 (4%)



the hospital medical records and were available for in-
clusion in this study.

Symptom palliation and quality of life are extremely
closely related.16,17 Thus, in patients with lung cancer
it becomes of paramount importance to control their
symptoms. Use of limited resourced must address this
in the most efficient ways possible. To do so, practi-
tioners must reassess patterns and timing of referrals
to supportive care services. Because of the aging pop-
ulation and better noncurative therapies, more patients
with cancer will be seen in the near future, taxing lo-
cal, state, and federal resources. Without better re-
source utilization and allocation through improvement
in efficiencies, a critical shortage of either services or
funding will become evident, making amelioration of
symptoms and ease of suffering all the more difficult.

This first phase of research served as a descriptive,
retrospective review to establish usual care practices for
patients with lung cancer at a cancer center. The sec-
ond phase of this research has now begun and is de-
voted to the development and pilot testing of a model
program for supporting patients with lung cancer. This
will occur through the use of a patient and family care-
giver interviews to gain subjective perspectives as how
to best offer support using a quality of life model en-
compassing physical, psychological, social, and spiri-
tual well-being. The goal of the interviews, to be con-
ducted individually and in focus groups, is to address
needs in lung cancer across a trajectory from initial di-
agnosis, through treatment and remission, and to recur-
rence and end of life. While the details of the interven-
tions are to be developed through the interviews, we
anticipate the model will likely include aspects of qual-
ity of life assessment, symptoms assessment and man-
agement, goal setting, patient/family education, and
transition to palliative care. This model intervention will
be piloted in a small sample with the third phase planned
for a major project that would test the lung cancer qual-
ity of life intervention in a controlled trial. Our hope is
to create a model support program for lung cancer that
can be repeated in other settings.
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