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Physical and
Psychosocial Issues in
Lung Cancer Survivors

Linda Sarna, Frederic W. Grannis, Jr., and 
Anne Coscarelli

ung cancer emerged during the 20th century as an epi-
demic of enormous proportions.1 A rare disease at the
beginning of the past century, lung cancer continues to

be one of the most common cancers in the world, affecting
174,470 Americans (92,700 men and 81,770 women) in 2006.2

Mirroring changes in smoking patterns, the incidence of lung
cancer among men continues to decline. Large-scale smoking
among women occurred almost 20 years after men in the
United States, with a subsequent delay in increased cases,
peaking in the 1990s. Encouragingly, the most recent evi-
dence demonstrates that lung cancer incidence among
women is declining, as are death rates.3 In 2000, approxi-
mately 13% of men and 17% of women (age-adjusted, 15%
overall) diagnosed with lung cancer were expected to survive
at least 5 years (an estimated 26,065 Americans each year).2

There has been minimal (albeit statistically significant)
increase in the overall percentage of survivors over the 
past 30 years (13%, 1974–1976; 14%, 1983–1985; 15%,
1992–1999).2 The focus of this chapter is on the emerging data
describing the long-term medical and psychosocial conse-
quences of survival from lung cancer and its treatment. In
addition to length of survival, the physical, psychologic,
social, and existential components of heath-related quality 
of life (HRQOL) data have been recognized as important
outcome measures of lung cancer treatment for more than 30
years.4,5 These measures are now a common part of clinical
trials of patients with lung cancer,6 but there is limited infor-
mation about HRQOL of long-term survivors. In an extensive
review of literature on HRQOL in patients with lung cancer,
151 studies were identified covering 1970–1995.7 Almost all
these studies focused on patients in treatment. Only one
focused on patients with early-stage disease treated by
surgery,8 and only one study was identified with long-term
survivors.9 Since that review, there have been several addi-
tional reports10–14 on survivors of lung cancer who were
disease free and off treatment at the time of the data collec-
tion. Details of these studies and others focused on recovery
after curative treatment are displayed in Table 13.1.

Lung cancer survivorship, in contrast to breast cancer sur-
vivorship, which has shaped the quantity and quality of 
survivorship research, is in its infancy. For the purposes of
this chapter, studies published (in English) since 1980 that

provide data about the physical functional status, HRQOL,
symptoms, and other issues experienced by survivors after
curative treatment are reviewed. Studies that only addressed
cardiopulmonary function in the brief postoperative period
are not included.

Survivorship and Lung Cancer

There are many survivors of lung cancer as a result of the high
incidence of this disease when using the National Coalition
of Cancer Survivors’ definition, which is “from the point of
diagnosis forward.” However, with a definition that sets a
defined time frame of “5-year survival” or “disease-free sur-
vival,” the field of survivors is narrowed to a smaller number
of patients and, thus, a more-limited opportunity for research.
Survival following a diagnosis of non-small cell lung cancer
depends primarily upon stage and effective treatment. Only
16% of patients are diagnosed with localized disease, 36%
with regional disease, and 38% with distant metastasis.3

Although more than 80% of patients with surgically resected
stage IA disease may have 5-year disease-free survival, expec-
tation of survival diminishes progressively through stages II
and III and is rare in stage IV. If untreated, few patients, even
with small peripheral stage IA tumors, survive 5 years.15,16

The statistics for long-term survivors of limited-stage small
cell lung cancer are even less optimistic. Only 6% of 144
patients with limited-stage disease treated in Canada sur-
vived longer than 5 years.17

Long-Term Impact of Curative 
Surgical Interventions

The majority of HRQOL studies including patients with lung
cancer have focused on symptoms of and issues facing
patients with advanced disease.7 The quality of lung cancer
survivorship and resulting physical impairment has been
minimally addressed. The majority of medical issues sur-
rounding lung cancer survivorship are related to curative sur-
gical therapy and tend to be short term. A major consequence
of the successful treatment of lung cancer arises from the
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requirement for partial ablation of a vital organ. The pneu-
monectomy has been used successfully for lung cancer treat-
ment since the 1930s.18 Evidence-based strategies to enhance
HRQOL, improve symptom control, and support recovery
after curative surgery for lung cancer are almost nonexistent.
Although the normal healthy individual can sustain the loss
of one entire lung (pneumonectomy), most patients with lung
cancer have comorbid illness. Many patients have sustained
cardiopulmonary damage from long-term smoking and have
increased risk of mortality following pneumonectomy (or in
some cases even after lobectomy or limited resection). When
comparing sleeve lobectomy with pneumonectomy, a meta-
analysis of published studies from 1990 to 2003, using
quality-adjusted life years (QALYS) as one of the outcomes,
found that sleeve lobectomy resulted in better survival, and
for patients who did not have recurrence, better HRQOL.19

Other studies also support the superiority of lobectomy over
pneumonectomy in terms of physical recovery.20

One recent advance in the treatment of early-stage lung
cancer is limited resection performed by video-assisted tho-
racoscopic techniques (VAT) in patients with poor lung func-
tion. Patients with limited respiratory reserve are at increased
risk for perioperative respiratory complications. Recent expe-
rience with the use of thoracoscopic procedures in benign
lung disorders, especially emphysema, confirms that limited
thoracoscopic lung resections can be performed safely in this
setting, under select circumstances. Thoracoscopic pul-
monary resection requires less time in hospital and reduces
the duration of postoperative pain and disability. Better
understanding of pulmonary function tests (PFTs) and limits
of resection now allow resection of small peripheral tumors
in patients with poor pulmonary function via open segmen-
tal resection, thoracoscopic wedge resection, or a combina-
tion of reduction pneumoplasty with wedge resection in
carefully selected patients. The lung cancer surgery can even
serve as a lung volume reduction intervention for these com-
promised patients. In a small study of 16 stage I non-small
cell lung cancer survivors with severe emphysema who
underwent a variety of surgical resections, including lung
volume reduction, 68% had 5-year survival. These carefully
selected patients had improved HRQOL (as measured by the
SF-36), especially in physical functioning and reduction in
dyspnea 2 years after surgery.21

As displayed in Table 13.1, a number of studies have iden-
tified lingering symptoms and issues faced by lung cancer
survivors in the months and years after potentially curative
treatment. Some prospective studies suggest a pattern of
symptom resolution with full recovery 6 months after
surgery, but others point to ongoing problems years later.
Some studies have included comparison groups of patients
with other forms of cancer or patients without cancer who
underwent similar surgical procedures (e.g., thoracotomy).
Although some studies have included mixed stage and his-
tology of patients with lung cancer, the majority of studies
address the issues of survivors of non-small cell lung cancer
who underwent surgical resection with minimal attention to
those with small cell lung cancer or those who have under-
gone adjuvant treatment. These posttreatment data, includ-
ing both physical as well as emotional well-being, identify a
range of issues faced by survivors of lung cancer and under-
score the need to develop supportive care interventions. The
perceptions of HRQOL by survivors are important, as they are
linked to severity of symptom distress and have been associ-

ated with long-term survival.22 Pneumonectomy has been
more clearly associated with ongoing symptoms and reduced
HRQOL.23 Because of the lack of prospective data, few studies
have reported patterns of symptom occurrence and resolution
after curative treatment. A cross-sectional study of patterns
of symptom distress studied 117 patients with lung cancer,
enrolled within 100 days of diagnosis and receiving a variety
of treatments. It found that those patients receiving surgery
(n = 45) were noted to have decreased symptoms over a 
6-month period.24

Available data describing the prevalence and patterns of
lingering symptoms (dyspnea, pain, altered functional
status/fatigue, emotional distress, cognitive difficulties, rela-
tionships, sexual dysfunction, and alterations in communi-
cation abilities) reported in long-term lung cancer survivors
are described next.

Dyspnea and Pulmonary Impairment

The loss of functional lung tissue as a result of lung cancer
surgery may result in transitory and permanent reductions in
pulmonary function and, for some, physical disability. Pul-
monary function can be affected by lung cancer and its treat-
ment, by the consequences of the patient’s past tobacco use,
and by comorbid disease.25 Changes in pulmonary function
are variable and not a clear predictor of exercise capacity,26

severity of dyspnea,27 patients’ perceptions of physical dis-
ruptions in day-to-day activities,28 or even HRQOL out-
comes.10,29,30 Larsen et al.28 note the variability of performance
of lung cancer patients after resection. Based upon physiologic
differences, resection of the right lung (contributing to 55%
of overall lung function) might lead to more severe pulmonary
consequences.18 There are clear differences based upon the
extent of resection. Bolliger et al.31 reported reduction in PFT
in the immediate postoperative period with recovery at the
6-month period for patients who underwent lobectomy. This
recovery was not seen for patients who underwent pneu-
monectomy, similar to findings by Nezu et al.26 Several
studies support the benefit of the VATS procedure in
improved functional recovery as compared to other
approaches.32

Although dyspnea is not always a consequence of surgi-
cal treatment, the majority of studies reported ongoing prob-
lems of breathlessness in some survivors, often linked with
reduction in exercise capacity.8,21,23,26,27,29,30,33–35 Dales et al.8

reported an increase in the prevalence of severe dyspnea in
the first 3 months postthoracotomy, with reductions at 6 and
9 months, but with the continuance of severe dyspnea for
10% of the patients. Nugent et al.36 reported long-term
deficits in exercise performance in patients undergoing a
pneumonectomy, with limited changes after lobectomy. The
symptom dyspnea was the limiting factor in performance in
exercise tests for the pneumonectomy group. Pelletier et al.33

cited dyspnea as a factor attributing to dropout in exercise
programs postthoracotomy. Zieren et al.34 also reported con-
tinued dyspnea at exertion 1 year after surgery. However,
Nugent et al.36 reported no changes in dyspnea after surgery.

In a study comparing VATS to thoractomy, dyspnea (85%
versus 75%) and cough (82% versus 75%) were continuing
problems more than a year after surgery for both groups.
Aging, tobacco use and comorbid conditions, in particular,
may influence respiratory symptoms and level of pulmonary
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function. Uchitomi et al.37 report the significant relationship
of dyspnea to emotional distress in the postoperative period.
This relationship was also reported by Sarna et al.10 However,
there is little research specifically looking at these issues in
a systematic way. In addition to dyspnea, respiratory symp-
toms such as cough, phlegm, and wheezing continue to
plague some long-term survivors and diminish HRQOL.11

Pain

In a recent review,38 Rogers et al. reported on the incidence of
chronic mild to moderate postthoracotomy pain, which was
described as “under-rated” and affecting approximately 50%
of patients. Chronic postthoracotomy pain along the incision
line often has neuropathic features. It is less often associated
with initial lung cancer surgery, but has been linked with
tumor recurrence.38 The etiology of long-term pain is not well
established but may be caused by intercostal nerve damage.
Several of the studies reviewed (see Table 13.1) describe per-
sistent pain for some long-term survivors.9,10,21,23,29,34,35,39–42 Not
all studies are limited to patients with lung cancer; some
included others who received a thoracotomy. Reports of lin-
gering pain vary. Schag et al.9 reported that 46% of survivors
experience pain from scars postsurgery and 24% report aches
and pains. In a study of 85 patients, 26 had moderate to severe
pain 1 month after surgery. Gotoda and colleagues43 reported
that female gender and pain immediately postthoracotomy
were predictive of pain 1 month and 1 year after surgery.
Handy et al.29 reported continued pain 6 months after surgery.
Similarly, Pompeo et al.21 and Zieren et al.34 reported contin-
ued pain for some patients even 1 year after surgery. Pompeo
et al.21 also identified a subset of patients who continued to
have lingering pain. However, Mangione et al.42 and Myrdal et
al.35 reported that pain scores after surgery were similar to pop-
ulation norms 1 to 2 years after surgery.

Although the prevalence of chronic pain may be expected
to differ by surgical procedure, especially with the emergence
of the muscle- and nerve-sparing VATS procedure, reports do
not consistently support significant differences. Landreneau
et al.39 reported less pain and shoulder dysfunction, but not a
difference in use of pain medication.44 Pain was reported by
71% of the thoracotomy group and 67% of the VATS group.
Comparing the VATS with thoracotomy, specific type of pain
included thoracotomy pain (74% versus 75%), chest pain
(48% versus 29%), and arm or shoulder pain (59% versus
46%). One-third of both groups (33%) reported shoulder dys-
function. Neither Pompeo et al.21 or Li et al.44 report signifi-
cant differences in pain when comparing lobectomy and
VATS procedures. However, another study did support a ben-
eficial difference.41 Treatment strategies of postthoracotomy
pain vary,45 and reports for definitive treatment from clinical
trials are not available.

Another painful and disabling condition is frozen 
shoulder, a potential postsurgical risk46 affecting lung cancer
survivors. However, there are no known studies describing
the prevalence of this condition among survivors of lung
cancer.

Altered Functional Status/Fatigue

Level of postoperative physical disability is an important con-
sideration in examining the HRQOL of survivors. Although

it is often related to dyspnea, decreased functional status may
have other contributing factors as well, and the measurement
is different. In fact, in surveying the views of a patient popu-
lation at risk for lung cancer surgery (n = 64), many stated
they would not undergo life-saving surgery if it resulted in
permanent physical disability.47 Early studies considering
recovery from lung cancer surgery focused almost exclusively
on pulmonary and cardiovascular function, exercise capacity,
and predictors of those at risk for severe disability. Mangione
et al.42 note recovery of physical function after thoracotomy
at 12 months, but never to preoperative levels. Compared to
other surgical groups (hip replacement, repair of aortic
aneurysm), survivors of lung cancer had lower physical func-
tion. In a small prospective study of recovery after lobectomy,
Miyazawa et al.27 reported that recovery to preoperative levels
occurred approximately 1 year after surgery for most, but 
not all, patients. Improvement in exercise capacity also was
noted by Nezu et al.,26 but not for those who underwent 
pneumonectomy.

Many of these studies are limited in that a preoperative
assessment was lacking and time since surgery in the post-
operative assessment varied. Additionally, multiple factors,
including comorbid conditions (e.g., emphysema) and impair-
ments (e.g., arthritis), were not considered as contributors to
physical function after surgery. When exercise performance is
limited, deconditioning (often described as leg cramps) as well
as dyspnea are factors.33 In an older population of lung cancer
survivors, comparison of physical function with other patient
populations or normative standards is useful. In the 5-year
survival group,10 HRQOL scores for physical components
showed a somewhat poorer status compared to norms of
patients with cancer, older adults, and those with other
chronic lung disease.

In addition to functional decline, fatigue has been identi-
fied as a troublesome symptom. It is unclear if these are asso-
ciated with aging or comorbidity because few studies have
comparison groups. In the study by Li and colleagues,44

fatigue was the most commonly reported symptom more
than 1 year postsurgery for patients who underwent a VATS
(74%) or thoracotomy (92%), as was the case with long-term
survivors of small cell lung cancer.48 Fatigue also may accom-
pany other symptoms. In a cross-sectional study assessing
symptom distress in women with primary or recurrent lung
cancer within the past 5 years, Sarna49 found that when
fatigue was present, 41% experienced frequent pain, 31%
insomnia, 23% breathing difficulties, and 21% cough. No
studies have reported fatigue after lung cancer surgery with
adjuvant chemotherapy.

There appears to be a subset of survivors that reports
reduction in energy and increased fatigue. In a cross-sectional
study of 130 older patients with lung cancer 3 months after
diagnosis (including 34 treated with surgery), risk for
impaired physical functioning was strongly linked to preex-
isting physical impairment and symptom distress.50 In Schag
et al.’s study of lung cancer survivors,9 almost all the shorter-
term survivors reported significant decreases in their energy
(84%). Fatigue also was the most common symptom reported
by Sarna et al.10 With the lack of age-matched comparison
groups, it is difficult to tell how dissimilar these reports are
from the population of older adults without cancer and
with/or without other chronic illnesses. Schag reported on
this issue comparing cancer patients to health controls using
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the same instrument. She notes that 84% of survivors had
problems with functional health status compared to 22% of
healthy controls in a previous study.51

Emotional Distress

Presenting evidence on the psychosocial issues and concerns
of survivors of lung cancer is both a simple and complicated
task. It is simple because there is a paucity of information and
it is complicated by the absence of data and the clear defini-
tions of survivor. It is important to note that positive as well
as negative consequences may result from the experience of
lung cancer.52 In the qualitative study,12 survivors described
existential changes prompting them to “seeing life as a gift,”
“appreciating the little things in life,” and “trying to live life
to its fullest.” However, some reflect that life after lung
cancer is not a normal life, and there were multiple state-
ments related to uncertainty. A review of available data pro-
vides support for the hypothesis that a subset of survivors
experience ongoing psychologic distress such as anxiety and
depression. Handy et al.29 reported impaired mental health 6
months posttreatment, but Mangione et al.42 noted improve-
ment in mental health over time. Different measures were
used to measure depression in the studies reviewed, and it is
difficult to know whether the responses reflect a diagnosable
depression (major or minor) or reflect a state of depressed feel-
ings. Interestingly, in contrast to differences in physical func-
tion, pneumonectomy was not necessarily associated with
greater emotional or social dysfunction.34

Depression

It may seem surprising to find reports of depression among
the “fortunate few” who do survive lung cancer. The findings
of disease-free survivors are surprisingly consistent with
other studies that have looked at the global population of lung
cancer patients which includes all stages of disease. Depres-
sion and emotional distress have been reported as higher
among people with lung cancer than people with other
cancers.53 It is estimated that the incidence of depression in
patients with lung cancer of all stages ranges from 15% to
44%.7,14,54–57 Depressed mood in patients with cancer has been
linked to increased reporting of symptoms.8,57 In a study of 95
patients with newly diagnosed lung cancer of all stages,
depression was linked to poorer prognosis.58

Interestingly, in a prospective study of survival and posi-
tive attitude (optimism) before a randomized clinical trial of
chemotherapy and radiation therapy for unresectable non-
small cell lung cancer,59 mood did not influence or correlate
with overall survival. According to Uchitomi’s findings,
depression did decrease over the year after surgery.14,37,60

However Sarna et al.10 reported that one of five long-term 
survivors required further workup for depression because 
of high CES-D scores and this score was also a major 
predictor of ratings of HRQOL. These reports underscore the
importance of screening for depression as part of follow-up
care. Depression is treatable, but it is unknown how many
lung cancer survivors have this clinical diagnosis and are
treated.

Anxiety and Fears of Recurrence

Many patients who survive a first lung cancer develop a
second cancer, either a second primary lung cancer or a local
recurrence. Additionally, patients with prior lung cancer are
at high risk of development of second tobacco-caused cancers
other than lung cancer. A few prospective studies34 have noted
significantly lower HRQOL scores for survivors who experi-
enced recurrence compared to scores of those who remained
disease free. The threat of recurrence is not unique to lung
cancer survivors, and this fear has been noted in studies of
disease-free survivors. In Schag et al.’s study,9 63% of lung
cancer survivors reported anxiety, and 58% had worries about
a cancer recurrence. Sarna et al.10 reported 30% with anxiety,
with 12% of survivors fearful of a second cancer, 11% fearful
of a recurrence, and 11% fearful of metastatic disease.

Ongoing and quality communication with the healthcare
team is essential throughout to course of treatment and during
recovery. Because lung cancer has been so frequently fatal for
patients, communications around survivorship issues and
HRQOL may seem less important than for other patients with
a better prognosis. However, it is important to recognize that
there are phases of treatment, and it may be important to iden-
tify fears and issues facing survivors that lead to education,
information, and interventions. For example, discussions
about the potential consequences of curative treatment do not
have to be limited to informing patients of potential risks.61,62

It also can be an opportunity to prepare patients for survivor-
ship. Resources available for rehabilitative support, including
psychologic support, can be included in the plan for care.

Cognitive Difficulties

A meta-analysis of seven clinical trials demonstrated that pro-
phylactic cranial irradiation (PCI) increased disease-free sur-
vival and decreased risk of brain metastasis for patients with
small cell lung cancer.63 Since the 1980s neurologic toxicity has
emerged as a concern for some long-term survivors.64 These
problems include a range of abnormalities including problems
with memory, concentration, parasthesias, and gait.48,65–67

However, the etiology of cognitive impairment is not clear,
with suggestions of abnormalities present before treatment.17,67

Comprehensive information about the impact of cognitive
impairment on HRQOL is needed in this population.

Cognitive problems also have been reported in survivors
of non-small cell lung cancer. In Schag’s study9 (including
patients with both small cell and non-small cell lung cancer),
the majority (63%) of the short-term survivors noted that
they had difficulty remembering things. Diminished ability
to think clearly was associated with a diminished interest or
pleasure in a recent study evaluating somatic symptoms of
patients with lung cancer with major depression.68 Sorting out
cognitive difficulties from the effects of depression is an
ongoing issue in cancer research but may be particularly rel-
evant for this population.

Relationships

There are limited data describing the impact of lung cancer
on marital and other relationships. In many studies informa-
tion about marital status or living situations is unknown. Dif-
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ficulties with relationships with families and friends were
uncovered both by Schag et al.9 and Sarna et al.,10 but it is
hard to determine if social support changed and whether there
is an ongoing impact. This is clearly an area that could use
additional investigation. Additionally, information about the
impact of lung cancer on employment is limited.

Sexual Dysfunction

Disruptions in sexual function may be an issue for survivors
of lung cancer as a result of diminished physical functional
status, but data are practically nonexistent. Schag’s study9

reported on a range of activities related to intimacy among
married and single individuals. In a study of 69 women with
lung cancer,69 including 38% treated with curative intent,
sexual disruptions were reported by more than 20% of the
sample.

Communication Ability

Complications of surgical treatment of lung cancer also could
include vocal cord paralysis, although data about the preva-
lence of this condition among long-term survivors are
lacking. Recurrent laryngeal nerve damage resulting from
pneumonectomy, mediastinoscopy, or tumor invasion can
result in laryngeal paralysis or paresis, causing hoarseness and
soft whispery voice. This problem can have a profound impact
on communication and ultimately HRQOL. In a rare study of
28 patients with vocal cord paralysis from cancer or its treat-
ment (including 25% with lung cancer), HRQOL improved
after thryoplasty.70 Cancer patients had HRQOL and voice
improvement similar to that of patients who received treat-
ment for benign conditions. Improvements in HRQOL
included physical function aspects that could be negatively
affected by glottic incompetency.

Economic Impact

A few studies reviewed noted employment status and the
impact of the disease on work situation, although many
patients were retired at the time of diagnosis.9,10 In some
studies, return to work was viewed as a proxy for HRQOL
among long-term survivors.71,72 The impact of altered 
physical functional capacity after curative treatment and the
long-term economic consequences on these survivors are
unknown.

Support and Psychosocial Intervention

There is limited evidence as to the impact of community
resources on the recovery and adaptation of lung cancer sur-
vivors. Community-based and philanthropic organizations
have historically provided cancer patients and their families
with essential services that have been unavailable from tra-
ditional medical sources, and reliance on these organizations
is growing. A recent study73 evaluated the resources that are
available nationwide to provide support for patients with
cancer and their family members, how these resources are
used, and whom they serve. The primary mission of the orga-
nizations that participated in the study (32 of the 41 identi-

fied) was information/referral centered. Of the 31 organiza-
tions reviewed, not 1 was devoted to patients with lung
cancer, although two-thirds were specifically dedicated to
patients with cancers other than lung. Problems identified for
the one database of patients indicated that there is a strong
need for assistance with personal adjustment to illness, finan-
cial concerns, home care, and transportation. The study also
noted that the patients that are at the highest risk for devel-
oping cancer and dying of it are the least likely to utilize
formal support networks. In addition, there were gaps noted
in service provision. As medical environments provide less
assistance for psychosocial needs, it will become incumbent
upon these communities to provide assistance for patients,
especially for those with lung cancer.

The Ted Mann Family Resource Center at UCLA’s
Jonsson Comprehensive Cancer Center has developed an
approach to helping patients cope with the diagnosis of lung
cancer at all phases of the disease. Funded by the surviving
spouse of a patient who died of lung cancer, the Ann and John
Nickoll Lung Cancer Support Program has established a
variety of services for patients and family members. Patients
and family members receive individual contact and psy-
chosocial evaluation by a psychologist or social worker.
Patients are offered a variety of services, including informa-
tional booklets with a library of resources, a support group for
patients with lung cancer and their family members, lectures
by healthcare professionals on the topic of lung cancer, indi-
vidual and group programs to teach relaxation exercises and
cognitive coping skills, and assistance with access to reliable
web sites. Patients who are depressed receive individual coun-
seling and are referred to psychiatry for medication evalua-
tion if they are amenable to this type of intervention. Patients
have welcomed this program of support. Some of the patients
have commented, “Now we have what the breast cancer
patients have,” the standard by which all cancers are cur-
rently measured. The greatest difficulty that patients with
lung cancer face, however, is the fact that so many cancers
are found at a late stage, and patients must not only deal with
the diagnosis of cancer but may have to grapple with declin-
ing function and the loss of their life in a relatively short
period of time after the diagnosis. Although as yet untested,
this resource may provide a model for comprehensive support
for people living with lung cancer.

There is a small, but growing, network of patients and
families who are participating in advocacy efforts that are
primarily Internet based, as displayed in Table 13.2. Each 
of these organizations provides information about disease 
and treatment, organizes political advocacy efforts, and has a
mission oriented toward better care and research for patients
with lung cancer and links to other resources. These
resources offer tips and suggest areas of need and intervention
for survivors of lung cancer.

Although research on psychosocial interventions for a
variety of types of cancer patients is not reviewed here, there
is an extensive literature documenting the efficacy of a
variety of interventions in diverse patient populations. These
interventions are oriented toward improving the quality of
life of patients with cancer through education, individual
support, and groups. A recent meta-analysis of 37 published
controlled studies that investigated the effectiveness of psy-
chosocial interventions on HRQOL in adult cancer patients
found that psychosocial interventions with durations of more
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TABLE 13.2. Resources for lung cancer survivors.

Organization Web site Purpose/mission

Alliance for Lung Cancer Advocacy, www.alcase.org National not-for-profit organization dedicated solely to 
Support, and Education helping people with lung cancer, and those who are at 

risk for the disease, to improve quality of life through 
advocacy, support, and education

American Cancer Society www.cancer.org Nonprofit provides general cancer educational and support 
services, including a Lung Cancer Resource Center that 
describes lung cancer, its risk factors, prevention, 
causes, detection, symptoms, diagnosis, staging, and 
treatment

American Society of Clinical www.asco.org; www.plwc.org Site run by the American Society of Clinical Oncology; 
Oncology provides up-to-date scientific information about lung 

cancer treatment, including links to many patient-
focused resources

Cancer Care www.lungcancer.org Informational website sponsored CancerCare
Lung Cancer Online Foundation www.lungcanceronline.org Focus on improving the quality of care and quality of life 

for people with lung cancer by funding lung cancer 
research and providing information to patients and 
families; provides a comprehensive, annotated directory 
to Internet information and resources for patients and 
families

Lung Cancer Survivors for Change www.lchelp.com/mambo An organization composed of ordinary people who have 
survived lung cancer as well as family members of 
people living with lung cancer

National Coalition of Lung Cancer www.canceradvocacy.org Survivor-led advocacy organization working exclusively on 
Survivors (NCCS) behalf of this country’s more than 9 million cancer 

survivors and the millions more touched by this disease; 
founded in 1986, NCCS continues to lead the cancer 
survivorship movement

Roy Castle Foundation www.roycastle.org Provides patient support and information network 
throughout Great Britain; every lung cancer patient and 
their family will have access to a comprehensive 
support, information, and advocacy service for all issues 
concerning lung cancer

Ted Mann Family Resource Center, www.CancerResources.mednet.ucla.edu Provides education through streaming video as well as 
UCLA Jonsson Comprehensive articles on all phases of the disease, including 
Cancer Center survivorship, and caregiver-oriented materials

Women Against Lung www.4walc.org Special focus on women with lung cancer, educates the 
Cancer public and health care professionals about women and 

lung cancer; provides a web listing of many lung cancer 
resources

than 12 weeks were more effective than interventions of
shorter duration.74

Health Behaviors

Little is known about the health behaviors (tobacco use,
alcohol use, nutrition/weight) and changes that may occur 
in response to the diagnosis or the perceived health status 
of lung cancer survivors. In an analysis of these factors, 
Evangelista et al.13 reported that 70% of 5-year survivors
reported their health to be good to excellent. Continued
smoking, exposure to second-hand smoke, current alcohol
use, and being overweight (body mass index of 25 or more)
were significant predictors of poor health perceptions.

Tobacco Use and Cessation

Assessment of current and former smoking of lung cancer
survivors is relevant because of the potential impact on re-
currence, second primaries,75–80 and comorbid conditions.

Smoking cessation can slow the decline in pulmonary func-
tion, and if smokers quit before extensive pulmonary damage,
they may never develop clinically significant chronic obstruc-
tive pulmonary disease (COPD).81 Approximately 90% of lung
cancer cases are attributed to lifetime smoking.82,83 Smoking
continues to be the leading cause of preventable death in 
the United States,84 and tobacco control is a priority for the
American Society of Clinical Oncology.85

Rarely included in analysis of clinical trial data on sur-
vivorship are data about tobacco use. Amount of smoking (30
or more pack-years) has been shown to be an independent
prognostic factor in a study of 375 patients who underwent
complete surgical resection for stage I non-small cell lung
cancer from 1981 to 1993.86 Smoking is receiving special
attention during clinical trials investigating efficacy of lung
cancer screening.87 At the time of surgery for lung cancer,
many smokers may quit. However, some are unable to do
so,78,88–94 and others restart smoking during recovery. In
Dresler et al.’s report,93 23% of patients who quit within the
2 weeks before surgery relapsed, and 61% who did not quit
before surgery continued to smoke. She reports that 89% of



smokers acknowledged receiving physician advice to stop
smoking. Patients at highest risk for return to smoking were
those with the briefest quit time before surgery. In a study of
long-term survivors,13 13% continued to smoke after curative
surgery. There have been several attempts to provide targeted
smoking cessation interventions for survivors of cancer,
including lung cancer.79,95,96 However, it is important to note
that former smokers continue to be at lifelong increased risk
for lung cancer.78,97 Minimal attention has been given to the
risks of exposure to second-hand smoke, also a risk factor 
for lung cancer. This exposure was reported among 28% of
disease-free survivors.13

Patients with lung cancer, including long-term survivors,
may receive more attributions of blame and responsibility for
their disease because of their smoking behavior. Clinically,
patients have noted that they feel a judgment that comes from
others (healthcare providers, family members, and friends)
that they are responsible for their disease if they smoked.
Additionally, patients who never smoked or who quit long
before their diagnosis may feel unfairly judged. In a qualita-
tive study of 45 patients with lung cancer, patients reported
feeling stigmatized because of their smoking. Regardless of
current smoking status, patients believed that that past or
current smoking affected their quality of care, and for this
reason, some concealed their diagnosis.98 The individual
smoker is blamed for his or her illness; even though he or she
may have become addicted as a youth, little blame is aimed
at the tobacco industry that misled the public about health
risks. Only a few studies have explored causal attributions
that might affect a patient’s response to the diagnosis of lung
cancer, especially in the case of a smoking history. There are
data to suggest that medical staff’s attitudes toward patients
may be influenced by these factors as well.99 In a study that
looked at lung cancer patients’ own attributions for the cause
of their illness, it was found that while smoking cigarettes
was the most frequently suggested causal factor, patients also
tried to minimize the impact.100 Eighty-one percent of
patients put forward at least one statement that served to
qualify or argue the relevance of smoking as the cause. For
example, 41% of the patients indicated that “they didn’t
really know where the disease came from,” others argued
“they had always led a normal/healthy life, that non-smokers
also got lung cancer, that there must be other causes for lung
cancer, and that they had always been healthy.” Patients are
able to reduce their sense of guilt by diluting the cause of the
disease; this allows the person to feel some responsibility
without shouldering the full sense of blame. Despite the
potential causes and responsibilities, there is a need to under-
stand more about these processes and their impact on coping;
however, understanding what patients must cope with is a
significant concern.

Alcohol Use and Substance Abuse

Although tobacco use is associated with increased risk of
alcohol use, few studies have reported on alcohol use or 
substance abuse among people with cancer, including lung
cancer survivors. Among 5-year survivors,13 58% were
reported to have had a drink in the previous month, with 3%
reporting more than 8 drinks in one sitting. As described pre-
viously, alcohol use among survivors was associated with
poorer perceptions of health.

Nutrition and Weight

There are limited data about weight, nutritional intake, and
physical activity that can be used to recommend lifestyle
changes for lung cancer survivors. Evangelista et al.13 reported
that 51% of survivors were overweight, including 23% with
a body mass index of 30 or more. Recently, a panel of experts
convened by the American Cancer Society reviewed the avail-
able scientific evidence regarding the benefit of nutritional
and activity interventions to decrease recurrence, improve
overall survival, and increase HRQOL. They concluded (with
an indication of the strength of the evidence as “probable” or
“possible” benefit) that lung cancer survivors should strive
for a healthy weight during treatment and recovery, and
increase fruit, vegetable, and omega 3 fatty acids uptake (espe-
cially in the face of weight loss).101 Additionally, increased
activity after treatment was recommended to increase overall
survival and HRQOL. There was insufficient evidence for rec-
ommendations regarding total fat intake or intake of fiber 
or soy. The negative impact of tobacco use on decreasing
nutrition was noted. Limited information is available about
nutritional supplements and the lung cancer survivor,
although two previous trials of beta-carotene pills demon-
strated an increased risk of lung cancer in smokers.102,103 A
current clinical trial is investigating the potential benefit 
of selenium supplements in reducing risk of lung cancer
recurrence.104

Factors Associated with Increased Problems

Although prognostic variables associated with survival have
been well studied, factors associated with increased morbid-
ity and diminished HRQOL among disease-free survivors
have received limited attention. Age, sex, race/ethnicity,
socioeconomic status, and comorbidity have been suggested
to contribute to differences.

Age

Older age at diagnosis may influence recovery needs as 
well as occurrence of long-term sequelae. With the growing
number of older Americans, many of whom have had a life-
time of tobacco use and exposure, lung cancer incidence
among the elderly can be expected to climb along with the
burden of other tobacco-related comorbidities.84 In a study of
patients with limited small cell lung cancer, older patients
were more likely to have poorer performance status, more
likely to experience poorer survival, and less likely to receive
the full extent of optimal treatment.105 However, older age
and comorbidity were not directly related to survival. In
Sarna’s study,10 older age was associated with poorer physical
function. In a study of physical functioning among older
cancer patients, patients who were 3 to 6 weeks post lung
cancer surgery (n = 32) had significantly lower physical func-
tion and more limitations than older patients who had under-
gone surgery for breast, colon, or prostate surgery.106 In a
cross-sectional study of 133 older patients with lung cancer
(over 65 years of age) with various stages of disease and treat-
ment (n = 26, including 11 with adjuvant treatment), prior
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physical function, symptom severity, and older age were pre-
dictors of diminished physical functioning.107

Sex Differences

As reviewed by Patel et al.,108 there are important sex differ-
ences in lung cancer that may affect survivorship, including
the generally female advantage for long-term survival, and dif-
ferential response to treatment. However, women may be at
increased susceptibility to the carcinogens of tobacco109 and
are more likely to be diagnosed with adenocarcinoma.108,110

Additionally, younger female nonsmokers appear to be at
increased risk for lung cancer.111 However, sex differences in
physical and psychologic dimensions of HRQOL are less clear
among long-term survivors. None of the studies reviewed
supported sex differences in pulmonary function of exercise
capacity, although many had only a small subset of women.
Sarna et al.10 reported that women survivors were more likely
to live alone and had significantly higher ratings in the exis-
tential/spiritual domain of HRQOL as compared to men. In
the study by Uchitomi et al.,60 findings indicate that female
patients, but not male patients, did benefit from physicians’
social support.

Race/Ethnicity and Socioeconomic Status

Lung cancer incidence varies by race/ethnicity and social
status, and these differences have been attributed to dif-
ferences in lung cancer survivorship.112 Over 45 million 
Americans continue to smoke. The gap between smoking
among the higher and lower socioeconomic classes is widen-
ing, with 32.9% of those below the poverty line smoking as
compared to 22.2% at or above the poverty level.113 Lung
cancer is fast becoming a cancer of the impoverished, poorly
educated, and ethnic minorities,114,115 but it is not clear how
these factors influence survivorship. Tobacco use has been
suggested as a cause of the large differential in male black
cancer deaths over the past several decades.116 African-Amer-
icans are less likely to be diagnosed with localized disease as
compared to whites (14% versus 16%), and there has been
minimal change in survivorship over time (1974–1976, 11%;
1983–1985, 11%; 1992–1999, 12%).2 A variety of factors have
been suggested to account for this disturbing difference,
including differences in access to care. Using Surveillance,
Epidemiology, and End Results (SEER) data between 1985 and
1993 for black (n = 860) and white (n = 10,124) patients with
resectable non-small cell lung cancer, 12.7% fewer black
patients in comparison with white patients received poten-
tially curative resection.117 This unequal treatment resulted in
racial differences in survival, as has been reported by others.118

Long-term survivors of lung cancer are more likely to
come from higher socioeconomic groups.112 Socioeconomic
status has been related to stage at diagnosis and, thus, sur-
vivorship.118,119 Using SEER data for all races from 1995–1999,
for those below the poverty rate, 25.3% and 59% of lung
cancer patients were diagnosed with regional and distant
disease, respectively. Additionally, in a prospective cross-
sectional study of 129 newly diagnosed patients with non-
small cell lung cancer (including 6 who received surgery),
those with lower socioeconomic status, regardless of clinical
status, had more health problems and poorer quality of life
than those who were affluent.120

Comorbidity

In evaluating the HRQOL and health status of survivors, the
presence of comorbid conditions, especially those associated
with tobacco-related illnesses, may more directly affect
HRQOL ratings than the cancer or its treatment. However,
there has been limited investigation in this area. Few studies
reviewed have adequately documented comorbid conditions
among patients who have undergone surgery for lung
cancer.121 In a survey (including preoperative patient history)
of 2,189 patients who underwent surgery for lung cancer in
Spain, 73% reported at least one comorbid condition, includ-
ing 50% COPD, 16.5% hypertension, 13.5% heart disease,
10% peripheral vascular disease, and 9% diabetes. Comor-
bidity was higher in older age groups, but smoking status was
not reported. These findings of comorbidity were similar to
findings of Sarna et al.10 among 142 disease-free survivors, in
which 70% reported one or more conditions: 28.9% heart
disease, 17.6% COPD, 16.9% peptic ulcer disease, 13.4% dia-
betes, and 16% with reports of other cancers. Fewer comor-
bid conditions were significantly related to higher physical
HRQOL scores, especially for survivors with known heart
disease, and contributed to the statistical model for overall
HRQOL. Schag et al.9 found similar results: 32% cardiovas-
cular disease, 41% hypertension, 11% diabetes, and 28%
other illnesses; however, a comorbidity index was not pre-
dictive of HRQOL for the lung cancer survivors. The Karnof-
sky performance status was significant, which may be in part
a surrogate for the combined effect of comorbid illnesses.

Long-term tobacco use can complicate recovery from lung
cancer and its treatment122 and increase the potential for other
and tobacco-related comorbid conditions. Because smoking is
a major risk for cardiovascular disease and increases the risk
of disease in the presence of other risk factors (e.g., untreated
hypertension),123 the assessment of the impact of tobacco-
related comorbidity is essential to survivorship concerns.
Additionally, chronic obstructive pulmonary disease (COPD),
now the fourth leading cause of death in the United States,
continues to increase, especially among women.123 Similar to
lung cancer, more than 90% of cases of COPD are due to
smoking; 15% of smokers develop significant COPD.81 Addi-
tionally, COPD has been postulated as a risk factor for lung
cancer.124 Lung function declines more rapidly in smokers as
compared to nonsmokers and is associated with progressive
disability.125 Twenty-five percent of patients with small cell
lung cancer were noted to have COPD at diagnosis, and 15%
had heart disease; however, the prevalence among the 60
long-term survivors is not reported.72 In a cross-sectional
study of 129 older patients with lung cancer at various stages
of disease, an average of 3.1 comorbid conditions was
reported.107

Limits to Current Studies of 
Lung Cancer Survivors

There are numerous limitations to the current studies
describing issues facing lung cancer survivors. A variety of
instruments have been used, limiting comparisons across
studies. Several have used standardized instruments such as
the Center for Epidemiology Status-Depression (CES-D) to
assess depression that allow score comparison with normal
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populations. Other studies have allowed comparison of scores
across cancer survivors. Comparing survivors of lung cancer
to other populations of survivors of cancer and to populations
without major illness is essential in evaluating generalizabil-
ity of research among survivors. However, further qualitative
studies also are needed that provide details about the sur-
vivors’ lives, identifying positive and negative outcomes.

To determine if these findings are different from or similar
to those in others with chronic illness or others with cancer,
comparison groups are important. This differences are beyond
the extent of surgery alone, as long-term survivors were noted
to have higher preoperative HRQOL, when compared to those
who suffered recurrence.71 A health utility score, a global
indicator of health reflecting HRQOL, allows for comparisons
across studies. This strategy was used in a study using 
population-based cross-sectional data from the National
Health Interview Survey (1998 cohort) of 692 long-term sur-
vivors recovering from surgical cancer treatment: breast (n =
377), colon (n = 169), melanoma (n = 92), and lung cancer (n
= 54, 50% females). In the acute less than 1-year time period,
the scores for the lung cancer survivors (0.42, with 1.0 indi-
cating perfect health), were significantly lower than for the
other survivor groups.126 However, the scores in the longer
term cohort (more than 5 years) increased by 47% to 0.62.
The presence of pain and angina contributed to poorer scores
in long-term survivors. In Schag’s study,9 there was a greater
frequency of psychologic distress in patients with lung cancer
than the survivors of colon and prostate cancer.

Recommendations to Support Recovery of
Lung Cancer Survivors

Based on the available evidence, several interventions are
essential to decrease morbidity and promote HRQOL among
lung cancer survivors. As a diagnosis of any life-threatening
illness such as lung cancer offers clinicians a “teachable
moment”, recovery can be the impetus for important life
changes and behavioral interventions. (1) All lung cancer sur-
vivors who smoke must be offered/referred to support and
resources to promote tobacco cessation. (2) Because a signifi-
cant number of survivors experience serious emotional dis-
tress in the face of curative treatment, vigilant attention is
needed in the ongoing assessment to detect psychosocial
problems and to ensure referral for subsequent treatment of
those with clinical symptomatology. (3) There should be
ongoing assessment and treatment of postthoracotomy pain.
(4) Physical rehabilitation must be promoted, especially
among those with evidence of disability before curative treat-
ment. (5) Interventions to provide interventions to support
relief of dyspnea should be offered to those with this
symptom. (6) Changes in lifestyle including healthy diet and
activity to promote HRQOL and reduce disability should be
supported. (7) There should be identification of and interven-
tion with high-risk patients with known risk factors for mor-
bidity after curative treatment.

A comprehensive wellness approach to survivorship
requires that clinicians challenge existing nihilistic views of
the curability of lung cancer in general, including negative
attitudes toward investing in efforts to support HRQOL
regardless of the length of survival. Many of these interven-
tions may be synergistic, such as the decrease in depression

associated with exercise. Additionally, those with stable
disease may live for many years with lung cancer. Although
they may not be “disease free,” they should not be neglected
in the efforts to improve coping and living with uncertainty
while reducing physical and emotional distress.

Future Research

The excellent survival of individuals treated with adequate
surgical resection in stage 1 non-small cell lung cancer sug-
gests that increasing survivorship is linked with early detec-
tion. Henschke and her colleagues at Cornell University
conducted a prospective single-arm trial of low-dose noncon-
trast spiral computerized tomography (CT) in high-risk
patients and demonstrated that CT is three times as sensitive
in the detection of small pulmonary nodules as chest
roentgenogram and that 80% of lung cancer is detected by
this methodology in stage IA.127

The National Lung Screening Trial is underway to evalu-
ate current and former smokers aged 55 to 74 at risk for
cancer.128 Findings from standard chest X-rays will be com-
pared with spiral computed tomography (CT) scans to see if
early detection of small potentially curable lesions will result
in reduced deaths from lung cancer. Thus, an increased
number of disease-free survivors might be anticipated,
making information about the issues associated with sur-
vivorship all the more important. Regardless of efforts to
prevent tobacco use and to support cessation, former smokers
will continue at higher risk. Hundreds of thousands of 
Americans will be at risk for lung cancer in the next decades.
It is also important to acknowledge the lack of information
about long-term survivors with advanced-stage disease. For
example, in a few selected cases of patients with isolated
brain metastasis, long term survival (more than 10 years)
occurred after surgical removal of tumor.129

Much more evidence is needed to provide a clear under-
standing and support for interventions to prevent or reduce
physical and psychosocial sequelae of lung cancer and its
treatment.130 Further research is needed to monitor the course
of symptoms post treatment and to evaluate strategies for
reducing overall symptom burden and improving HRQOL.
The studies reviewed are limited primarily because of small
sample size and the cross-sectional nature of the design.
There are almost no prospective studies documenting the
course of survivors who have received adjuvant treatment.
Although Schumacher et al. reported that preoperative
chemoradiation did not significantly reduce HRQOL in 54
patients in the immediate posttreatment time frame, data for
long-term survivors were not available.131 There is almost no
information available about the issues of survivors of small
cell lung cancer. Although smoking cessation is included in
recommendations for follow-up and surveillance,132 it is clear
from this review of the literature that there is strong evidence
to support monitoring physical and emotional well-being
after treatment as well.

There are minimal reports of efforts to promote wellness
after curative treatment or to examine the efficacy of reha-
bilitation programs for lung cancer survivors. Future research
needs to address the wide range of problems with an eye
toward developing a body of literature in which one study can
be compared with another. Further research is needed to eval-
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uate available instruments and determine how to get the
most information, to provide opportunities for comparison
and generalizations across studies, and to not overburden
respondents. The work to date represents a start in the under-
standing of the needs of lung cancer survivors, but it raises
more questions than it answers. Some have expressed con-
cerns that if the perception of the physician is that surgery
would result in substantial reduction in HRQOL, curative
treatment would not be offered, regardless of the patient’s
view.133 There are subsets of patients who have significant dif-
ficulties in a range of areas. More research is needed in non-
white samples, from a variety of socioeconomic strata, and
the inclusion of family members will provide a more com-
plete view of the impact and needs of survivors.

Intervention studies such as targeting depressed patients
might involve both psychologic interventions oriented
toward cognitive coping as well as medication trials. The role
of multidisciplinary care teams involved in the coaching,
support, and physical reconditioning posttreatment need to
be explored. The interaction between beliefs and behaviors on
the part of the medical team with the patients’ belief systems
may lead to ways to create greater support and interaction.
Additionally, the involvement of survivor participants in 
the development and monitoring of this research would be
useful.

Limiting research for survivors of lung cancer to the
disease-free period after 5 years is far too narrow. There is
limited knowledge about the period after treatment is com-
pleted and before recurrence or second primaries. Newer ther-
apies for advanced non-small cell lung cancer have resulted
in improved HRQOL and symptom relief.134 These needs and
issues faced by these survivors with stable disease also need
attention.

The evidence base for frequency and type of screening test
is important. This information is important in exploring the
need for rehabilitation and support. According to findings
from available research, lung cancer survivors are diverse,
with different profiles of comorbidity, and different vulnera-
bilities and needs for rehabilitation. Future studies are needed
to explore the need to test tailored assessments and inter-
ventions so that those at highest risk are appropriately treated
to prevent unnecessary short- and long-term morbidity.
Because of the relatively small number of lung cancer sur-
vivors, the development of a database through a clinical trial
mechanism would be useful. Additionally, the quality and the
impact of the explosion of web-based sources for cancer sur-
vivors, including lung cancer survivors, on HRQOL has not
been evaluated.

References

1. Centers for Disease Control. Ten great public health achieve-
ments—United States, 1900–1999. MMWR (Morb Mortal Wkly
Rep) 1999;48:241–243.

2. Jemal A, Siegel R, Ward E, Murray T, Xu J, Smigal C, Thun MJ.
Cancer statistics, 2006. CA Cancer J Clin 2006;56:106–130.

3. Jemal A, Clegg LX, Ward E, et al. Annual report to the nation
on the status of cancer, 1975–2001, with a special feature regard-
ing survival. Cancer (Phila) 2004;101:3–27.

4. Carlens EDG, Nou E. Comparative measurements of quality of
survival of lung cancer patients after diagnosis. Scand J Respir
Dis 1970;51:268–275.

5. Carlens EDG, Nou E. An attempt to include “quality of life” in
evaluation of survival in bronchial cancer therapy. Bronches
1971;21:215–219.

6. Sarna L, Reidinger MS. Assessment of quality of life and
symptom improvement in lung cancer clinical trials. Semin
Oncol 2004;31(suppl 9):1–10.

7. Montazeri A, Gillis CR, McEwen J. Quality of life in patients
with lung cancer: a review of literature from 1970 to 1995. Chest
1998;113:467–481.

8. Dales RE, Belanger R, Shamiji FM, et al. Quality of life follow-
ing thoracotomy for lung cancer. J Clin Epidemiol 1994;47:
1443–1449.

9. Schag CAC, Ganz PA, Wing DS, et al. Quality of life in adult
survivors of lung, colon and prostate cancer. Qual Life Res
1994;3:127–141.

10. Sarna L, Padilla G, Holmes C, et al. Quality of life of long-term
survivors of non-small cell lung cancer. J Clin Oncol 2002;20:
2920–2929.

11. Sarna L, Evangelista L, Tashkin D, et al. Impact of respiratory
symptoms and pulmonary function on quality of life of long-
term survivors of non-small cell lung cancer. Chest 2004;125:
439–445.

12. Maliski SL, Sarna L, Evangelista L, et al. The aftermath of lung
cancer: balancing the good and bad. Cancer Nurs 2003;26:
237–244.

13. Evangelista LS, Sarna L, Brecht ML, et al. Health perceptions and
risk behaviors of lung cancer survivors. Heart Lung 2003;32:
131–139.

14. Uchitomi Y, Mikami I, Kugaya A, et al. Depression after suc-
cessful treatment for nonsmall cell lung carcinoma. A 3-month
follow-up study. Cancer (Phila) 2000;89:1172–1179.

15. Motohiro A, Ueda H, Komatsu H, et al. Prognosis of non-
surgically treated, clinical stage I lung cancer patients in Japan.
Lung Cancer 2002;36:65–69.

16. McGarry RC, Song G, des Rosiers P, et al. Observation-only
management of early stage, medically inoperable lung cancer:
poor outcome. Chest 2002;2002:1155–1158.

17. Tai THP, Yu E, Dickof P, et al. Prophylactic cranial irradiation
revisited: cost-effectiveness and quality of life in small-cell lung
cancer. Int J Radiat Oncol Biol Phys 2002;52:68–74.

18. Fuentes PA. Pneumonectomy: historical perspective and
prospective insight. Eur J Cardiothorac Surg 2003;23:439–
445.

19. Ferguson MK, Lehman AG. Sleeve lobectomy or pneumonec-
tomy: optimal management strategy using decision analysis
techniques. Ann Thorac Surg 2003;76:1782–1788.

20. De Leyn P, Rots W, Deneffe G, et al. Sleeve lobectomy for non-
small cell lung cancer. Acta Chir Belg 2003;103:570–576.

21. Pompeo E, De Dominicis E, Ambrogi V, et al. Quality of life 
after tailored combined surgery for stage 1 non-small-cell lung
cancer and severe emphysema. Ann Thorac Surg 2003;76:1821–
1827.

22. Montazeri A, Milroy R, Hole D, et al. Anxiety and depression in
patients with lung cancer before and after diagnosis: findings
from a population in Glasgow, Scotland. J Epidemiol Commu-
nity Health 1998;52(3):203–204.

23. Hendriks J, Van Schil P, Van Meerbeeck J, et al. Short-term sur-
vival after major pulmonary resections for bronchogenic carci-
noma. Acta Chir Belg 1996;96:273–279.

24. Cooley M. Patterns of symptom distress in adults receiving
treatment for lung cancer. J Palliat Care 2002;18:150–159.

25. Pelkonen M, Notkola I-L, Tukianinen H, et al. Smoking cessa-
tion, decline in pulmonary function and total mortality: a 30
year follow up study among the Finnish cohorts of the Seven
Counties Study. Thorax 2001;56:703–707.

26. Nezu K, Kushibe K, Tojo T, et al. Recovery and limitation of
exercise capacity after lung resection for lung cancer. Chest
1998;113:1511–1516.

physical  and psychosocial  i ssues  in  lung cancer survivors 1 7 3



27. Miyazawa M, Haniuda M, Nishimura H, et al. Long-term effects
of pulmonary resection on cardiopulmonary function. J Am Coll
Surg 1999;189:26–33.

28. Larsen KR, Svendsen UG, Milman N, et al. Cardiopulmonary
function at rest and during exercise for bronchial resection for
bronchial carcinoma. Ann Thorac Surg 1997;64:960–964.

29. Handy JR, Asaph JW, Skokan L, et al. What happens to patients
undergoing lung cancer surgery? Outcomes and quality of life
before and after surgery. Chest 2002;122:21–30.

30. Bolliger CT, Jordan P, Soler M, et al. Pulmonary function and exer-
cise capacity after lung resection. Eur Respir J 1996;9:415–421.

31. Bolliger CT, Zellweger JJP, Danielsson T, et al. Influence of long-
term smoking reduction on health risk markers and quality of
life. Nicotine Tobacco Res 2002;4:433–439.

32. Nomori H, Ohtsuka T, Horio H, et al. Difference in the impair-
ment of vital capacity and 6-minute walking after a lobectomy
performed by thoracoscopic surgery, an anterior limited thora-
cotomy, an anteroaxillary thoracotomy, and a posterolateral tho-
racotomy. Surg Today 2003;33:7–12.

33. Pelletier C, Lapointe L, LeBlanc P. Effects of lung resection on
pulmonary function and exercise capacity. Thorax 1990;
1990:497–502.

34. Zieren HU, Muller JM, Hamberger U, et al. Quality of life after
surgical therapy of bronchogenic carcinoma. Eur J Cardiothorac
Surg 1996;10:233–237.

35. Myrdal G, Valtysdottir S, Lambe M, et al. Quality of life fol-
lowing lung cancer surgery. Thorax 2003;58:194–197.

36. Nugent AM, Steele IC, Carragher AM, et al. Effect of thoraco-
tomy and lung resection on exercise capacity in patients with
lung cancer. Thorax 1999;54:334–338.

37. Uchitomi Y, Mikami I, Nagai K, et al. Depression and psycho-
logical distress in patients during the year after curative resec-
tion of non-small cell lung cancer. J Clin Oncol 2003;21:69–77.

38. Rogers ML, Duffy JP. Surgical aspects of chronic post-
thoracotomy pain. Eur J Cardiothorac Surg 2000;19:711–716.

39. Landreneau RJ, Mack MJ, Hazelrigg SR, et al. Prevalence of
chronic pain after pulmonary resection by thoracotomy or video-
assisted thoracic surgery. J Cardiovasc Surg 1995;109:1085–1086.

40. Dajczman E, Gordon A, Kreisman H, et al. Long-term posttho-
racotomy pain. Chest 1991;99:270–274.

41. Sugiura H, Morikawa T, Kaji M, et al. Long-term benefits for the
quality of life after video-assisted thoracoscopic lobectomy in
patients with lung cancer. Surg Laparosc Endosc Percutan Tech
1999;9:403–408.

42. Mangione CM, Goldman L, Orav J, et al. Health-related quality
of life after elective surgery. J Gen Intern Med 1997;12:686–697.

43. Gotoda Y, Kambara N, Sakai T, et al. The morbidity, time course
and predictive factors for persistent post-thoracotomy pain. Eur
J Pain 2001;5:89–96.

44. Li WW, Lee TW, Lam SS, et al. Quality of life following lung
cancer resection: video-assisted thoracic surgery versus thoraco-
tomy. Chest 2002;122:584–589.

45. d’Amours RH, Riegler FX, Little AG. Pathogenesis and man-
agement of persistent postthoracotomy pain. Chest Surg Clin N
Am 1998;8:703–722.

46. Goldberg BA, Scarlat MM, Harryman DT. Management of the
stiff shoulder. J Orthop Sci 1999;4:462–471.

47. Cykert S, Kissling G, Hansen CJ. Patient preferences regarding
possible outcomes of lung resection. Chest 2000;117:1551–1559.

48. Cull A, Gregor A, Hopwood P, et al. Neurological and cognitive
impairment in long-term survivors of small cell lung cancer. Eur
J Cancer 1994;30A:1067–1074.

49. Sarna L. Correlates of symptom distress in women with lung
cancer. Cancer Pract 1993;1:21–28.

50. Kurz ME, Kurtz JC, Stommel M, et al. Predictors of physical
functioning among geriatric patients small cell or non-small cell
lung cancer 3 months after diagnosis. Support Care Cancer 1999;
7:328–331.

51. Schag CC, Heinrich RL. The impact of cancer on daily living. A
comparison with cardiac patients and health controls. Rehabil
Psychol 1986;31:157–167.

52. Zebrack BJ. Cancer survivor identity and quality of life. Cancer
Pract 2000;8:238–242.

53. Zabora J, Brintzenhofeszoc K, Curbow B, et al. The prevalence
of psychological distress by cancer site. Psycho-Oncology 2001;
10:19–28.

54. Ginsberg ML, Quirt C, Ginsberg AD, et al. Psychiatric illnesses
and psychosocial concerns of patients with newly diagnosed
lung cancer. Can Med Assoc J 1995;152:1961–1963.

55. Hopwood PS. Depression in patients with lung cancer: preva-
lence and risk factors. J Clin Oncol 2000;18:893–903.

56. Hughes JE. Depressive illness and lung cancer. II. Follow-up of
inoperable patients. Eur J Surg Oncol 1985;11:21–24.

57. Kurtz ME, Kurtz JC, Stommel M, et al. Predictors of depressive
symptomatology of geriatric patients with lung cancer: a longi-
tudinal analysis. Psycho-Oncology 2002;11:12–22.

58. Buccheri G. Depressive reactions to lung cancer are common
and often followed by poor outcome. Eur Respir J 1998;11:
173–178.

59. Schofield P, Ball D, Smith JG, et al. Optimism and survival in
lung carcinoma patients. Cancer (Phila) 2004;100:1276–1282.

60. Uchitomi Y, Mikami I, Kugaya A, et al. Physician support and
patient psychologic responses after surgery for non-small cell
lung carcinoma: a prospective observational study. Cancer
(Phila) 2001;92:1926–1935.

61. Dowie J, Wildman M. Choosing the surgical mortality thresh-
old for high risk patients with stage Ia non-small cell lung
cancer: insights from decision analysis. Thorax 2002;57:7–10.

62. Treasure T. Whose lung is it anyway? Thorax 2002;57:3–4.
63. Auperin A, Arriagada R, Pignon JP, et al. Prophylactic cranial

irradiation for patients with small-cell lung cancer in complete
remission. Prophylactic cranial irradiation overview collabora-
tive group. N Engl J Med 1999;12:476–484.

64. Turrisi AT, Sherman CA. The treatment of limited small cell
lung cancer: a report of the progress made and future prospects.
Eur J Cancer 2002;38:279–291.

65. Johnson BE, Becker B, Goff WB, et al. Neurologic, neuropsycho-
logic, computed cranial tomography scan abnormalities in 2- to
10-year survivors of small-cell lung cancer. J Clin Oncol
1985;3:1659–1667.

66. Albain KS, Crowley JJ, Livingston RB. Long-term survival and
toxicity in small cell lung cancer. Chest 1991;99:1425–1432.

67. van Oosterhout AGM, Ganzevles PGJ, Wilmink JT, et al. Seque-
lae in long-term survivors of small cell lung cancer. Int J Radiat
Oncol Biol Phys 1996;34:1037–1044.

68. Akechi T, Akizuke N, Sakuma K, et al. Somatic symptoms for
diagnosing major depression in cancer patients. Psychosomatics
2003;44:244–248.

69. Sarna L. Women with lung cancer: impact on quality of life.
Qual Life Res 1993;2:13–22.

70. Billante CR, Specto B, Hudson M, et al. Voice outcome follow-
ing thyroplasty in patients with cancer-related vocal fold paral-
ysis. Auris Nasus Larnyx 2001;28:315–321.

71. Nou E, Aberg T. Quality of survival in patients with surgically
treated bronchial carcinoma. Thorax 1980;35:255–263.

72. Lassen U, Osterlind K, Hansen M, et al. Long-term survival in
small-cell lung cancer: posttreatment characteristics in patients
surviving 5 to 18+ years. An analysis of 1,714 consecutive
patients. J Clin Oncol 1995;13:1215–1220.

73. Shelby RA, Taylor KL, Kerner JF, et al. The role of community-
based and philanthropic organizations in meeting cancer patient
and caregiver needs. CA Cancer J Clin 2002;52:229–246.

74. Pukrop R, Rehse B. Effects of psychosocial interventions on
quality of life in adult cancer patients: meta analysis of 37 pub-
lished controlled outcome studies. Patient Educ Counsel 2003;
50:179–186.

1 7 4 chapter 13



75. Johnson BE. Second lung cancers in patients after treatment for
an initial lung cancer. JNCI 1998;90:1335–1345.

76. Johnson-Early A, Cohen MH, Minna JD, et al. Smoking absti-
nence and small cell lung cancer survival: an association. JAMA
1980;244:2175–2179.

77. Kawahara M, Ushijima S, Kamimori T, et al. Second primary
tumours in more than 2-year disease-free survivors of small-cell
lung cancer in Japan: the role of smoking cessation. Br J Cancer
1998;78:409–412.

78. Richardson GE, Tucker MA, Venzon DJ. Smoking cessation after
successful treatment of small-cell lung cancer is associated with
fewer smoking-related second primary cancers. Ann Intern Med
1993;119:383–390.

79. Gritz E, Vidrine DJ, Lazev AB. Smoking cessation in cancer
patients: never too late to quit. In: Given B, Given CW, 
Champion V, et al. (eds). Evidence-Based Interventions in 
Oncology. New York: Springer, 2004.

80. Videtic GMM, Stitt LW, Dar R, et al. Continued cigarette
smoking by patients receiving concurrent chemoradiotherapy
for limited-stage small-cell lung cancer is associated with
decreased survival. J Clin Oncol 2003;21:1544–1549.

81. Anthonisen N, Connett JE, Kiley JP, et al. Effects of smoking
intervention and the use of an inhaled anticholinergic bron-
chodilator on the rate of decline of FEV1. The Lung Health
Study. JAMA 1994;272:1497–1505.

82. Peto R, Darby S, Deo H, et al. Smoking, smoking cessation, 
and lung cancer in the UK since 1950: combination of national
statistics with two case control studies. BMJ 2000;321:323–
329.

83. Doll R, Peto R, Boreham J, et al. Mortality in relation to
smoking: 50 years’ observation on male British doctors. BMJ
2004. doi: 10.1136/bmj.38142.554479.AE, retrieved July 15,
2004.

84. Mokdad AH, Marks JS, Stroup DF, et al. Actual causes of death
in the United States, 2000. JAMA 2004;291:1238–1245.

85. American Society of Clinical Oncology. American Society of
Clinical Oncology Policy Statement Update: Tobacco control—
reducing cancer incidence and saving lives. J Clin Oncol 2003;
21:2777–2786.

86. Fujisawa T, Iizasa T, Saitoh Y, et al. Smoking before surgery pre-
dicts poor long-term survival in patients with stage I non-small
cell lung carcinomas. J Clin Oncol 1999;17:2086–2091.

87. Clarke MM, Cox LS, Jett JR, et al. Effectiveness of smoking ces-
sation self-help materials in a lung cancer screening population.
Lung Cancer 2004;44:13–21.

88. Cox L, Africano N, Tercyak K, et al. Nicotine dependence treat-
ment for patients with cancer: review and recommendations.
Cancer (Phila) 2003;98:632–644.

89. Cox LS, Sloan JA, Patten CA, et al. Smoking behavior of 226
patients with diagnosis of stage IIIA/IIIB non-small cell lung
cancer. Psycho-Oncology 2002;11:472–478.

90. Davison G, Duffy M. Smoking habits of long-term survivors of
surgery for lung cancer. Thorax 1982;37:331–333.

91. Gritz ER, Nisenbaum R, Elashoff RE, et al. Smoking behavior
following diagnosis in patients with stage I non-small cell lung
cancer. Cancer Causes Control 1991;2:105–112.

92. Sridhar KS, Raub WA Jr. Present and past smoking history and
other predisposing factors in 100 lung cancer patients. Chest
1992;101:19–25.

93. Dresler CM, Bailey M, Roper CR, et al. Smoking cessation and
lung cancer resection. Chest 1996;110:1199–1202.

94. Grannis FW. The lung cancer and cigarette smoking web page:
a pilot study in telehealth promotion on the World Wide Web.
Can Respir J 2001;8:333–337.

95. Browning KK, Ahijevych KA, Ross P, et al. Implementing the
Agency for Health Care Policy and Research’s Smoking Cessa-
tion Guideline in a Lung Cancer Surgery Clinic. Oncol Nurs
Forum 2000;27:1248–1254.

96. Wewers ME, Jenkins L, Mignery T. A nurse-managed smoking
cessation during diagnostic testing for lung cancer. Oncol Nurs
Forum 1997;24:1419–1422.

97. Ebbert JO, Yang P, Vachon CM, et al. Lung cancer risk reduction
after smoking cessation: observations from a prospective cohort
of women. J Clin Oncol 2003;21:921–926.

98. Chapple A, Ziebland S, McPherson A. Stigma, shame, and blame
experienced by patients with lung cancer: a qualitative study.
BMJ 2004. doi: 10.1136/bmj.38111.639734.7c (published June
11), retreived July 15, 2004.

99. Marteu T, Riordan DC. Staff attitudes towards patients: the
influence of causal attributions for illness. Br J Clin Psychol
1992;31:107–110.

100. Faller H, Schilling S, Lang H. Causal attribution and adaptation
among lung cancer patients. J Psychosom Res 1995;39:619–627.

101. Brown JK, Byers T, Doyle C, et al. Nutrition and physical activ-
ity during and after cancer treatment: an American Cancer
Society guide for informed choices. CA A Cancer J Clin
2003;53:268–291.

102. The Alpha Tocopherol Betacarotene Prevention Study Group.
The effect of vitamin E and betacarotene on the incidence of
lung cancer and other cancers in male smokers. N Engl J Med
1994;330:1029–1035.

103. Omenn G, Goodman G, Thornquist M, et al. Effects of a com-
bination of betacarotene and vitamin A on lung cancer and car-
diovascular disease. N Engl J Med 1996;334:1150–1155.

104. Phase III randomized chemoprevention study of selenium in 
participants with previously resected stage I non-small cell 
lung cancer (Protocol ID E-5597). http://www.cancer.gov/
ClinicalTrials/, retreived July 15, 2004.

105. Ludbrook JJ, Truong PT, MacNeil MV, et al. Do age and comor-
bidity impact treatment allocation and outcomes in limited
stage small-cell lung cancer? A community-based population
analysis. Int J Radiat Oncol Biol Phys 2003;55:1321–1330.

106. Kurz ME, Kurtz JC, Stommel M, et al. Loss of physical func-
tioning among geriatric cancer patients: relationships to cancer
site, treatment, comorbidity and age. Eur J Cancer 1997;33:
2352–2358.

107. Kurtz ME, Kurtz JC, Stommel M, et al. Symptomatology and
loss of physical functioning among geriatric patients with lung
cancer. J Pain Symptom Manag 2000;19:249–256.

108. Patel JD, Bach PB, Kris MG. Lung cancer in US women: a con-
temporary epidemic. JAMA 2004;291:1763–1768.

109. Henschke CI, Miettinen OS. Women’s susceptibility to tobacco
carcinogens. Lung Cancer 2004;43:1–5.

110. Thun M, Lally C, Flannery J, et al. Cigarette smoking and
changes in histopathology of lung cancer. JNCI 1997;89:
1580–1586.

111. Lienert T, Serke N, Schofeld N, et al. Lung cancer in young
females. Eur Respir J 2000;16:986–990.

112. Singh GK, Miller BA, Hankey BF. Changing area socioeconomic
patterns in U.S. cancer mortality, 1950–1998. Part II: Lung and
colorectal cancers. JNCI 2002;94:916–925.

113. Centers for Disease Control and Prevention. Cigarette smoking
among adults: United States, 2002. MMWR 2004;53:427–431.

114. Barbeau EM, Krieger N, Soobader MJ. Working class matters:
socioeconomic disadvantage, race/ethnicity, gender, and
smoking in NHIS 2000. Am J Public Health 2003;94:269–278.

115. Centers for Disease Control and Prevention. Prevalence of 
cigarette use among 14 racial/ethnic populations—United
States, 1999–2001. MMWR (Morbid Mort Wkly Rep) 2004;53:
49–52.

116. Leisktikow B. Lung cancer rates as an index of tobacco smoke
exposures: validation against black male–non-lung cancer death
rates, 1969–2000. Prev Med 2004;38:511–515.

117. Bach PB, Cramer LD, Warren JL, et al. Racial differences in the
treatment of early-stage lung cancer. N Engl J Med 1999;341:
1198–1205.

physical  and psychosocial  i ssues  in  lung cancer survivors 1 7 5



118. Greenwald HP, Polissar NH, Borgatta EF, et al. Social factors,
treatment, and survival in early-stage non-small cell lung
cancer. Am J Public Health 1998;88:1681–1684.

119. Ward E, Jemal A, Cokkinides V, et al. Cancer disparities by race/
ethnicity and socioeconomic status. CA A Cancer J Clin 2004;
54:78–93.

120. Montazeri A, Hole DJ, Milroy R, et al. Quality of life in lung
cancer patients: does socioeconomic status matter? Health Qual
Life Outcomes 2003;1:19–24.

121. Lopez-Encuentra A. Bronchogenic Carcinoma Co-Operative
Group: comorbidity inoperable lung cancer. A multicenter descrip-
tive study on 2992 patients. Lung Cancer 2002;35:263–269.

122. Gritz E. Facilitating smoking cessation in cancer patients.
Tobacco Control 2000;i50(suppl 1):50.

123. U.S. Department of Health and Human Services. The health
consequences of tobacco use: a report of the Surgeon General.
Atlanta, GA: U.S. Department of Health and Human Services,
Public Health Service, Centers for Disease Control and Preven-
tion, National Center for Chronic Disease Prevention and
Health Promotion, Office on Smoking and Health, 2003.

124. Nakayma M, Satoh H, Sekizawa K. Risk of cancers in COPD
patients. Chest 2003;123:1775.

125. Beck GJ, Doyle CA, Schachter EN. Smoking and lung function.
Am Rev Respir Dis 1981;123:149–155.

126. Ko CY, Maggard M, Livingston EH. Evaluating health utility in
patients with melanoma, breast cancer, colon cancer, and lung
cancer. A nationwide, population-based assessment. J Surg Res
2003;114:1–5.

127. Henschke CI, McCauley DI, Yankelevitz DF, et al. Early lung
cancer action project: overall design and findings from baseline
screening. Lancet 1999;354:99–105.

128. Patz EF, Swensen SJ, Herndon RE. Estimate of lung cancer mor-
tality from low-dose spiral computed tomography screening
trials: implications for current mass screening recommenda-
tions. J Clin Oncol 2004;22:2202–2206.

129. Shahidi H, Kvale PA. Long-term survival following surgical
treatment of solitary brain metastasis in non-small cell lung
cancer. Chest 1996;109:271–276.

130. Dow KH. Challenges and opportunities in cancer survivorship
research. Oncol Nurs Forum 2003;30:455–469.

131. Schumacher A, Riesenbeck D, Braunheim M, et al. Combined
modality treatment for locally advanced non-small cell lung
cancer: preoperative chemoradiation does not result in poorer
quality of life. Lung Cancer 2004;44:89–97.

132. Colice GL, Rubins J, Unger M. Follow-up and surveillance of the
lung cancer patient following curative-intent therapy. Chest
2003;123:272S–283S.

133. McManus K. Concerns of poor quality of life should not deprive
patients of the opportunity for curative surgery. Thorax 2003;
58:189.

134. Natale RB. Effects of ZD 1839 (Iressa, Gefitinib) treatment on
symptoms and quality of life in patients with advanced non-
small cell lung cancer. Semin Oncol 2004;31:23–30.

135. Welcker K, Marian P, Thetter O, et al. Cost and quality of life
in thoracic surgery. Thorac Cardiovasc Surg 2003;51:260–
266.

1 7 6 chapter 13




