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ABSTRACT

Lung cancer is the leading cause of cancer death. It is associated with a high level of morbidity,
particularly fatigue, pain, breathlessness, and coughing. These symptoms can have a
substantial impact on psychosocial functioning. It is critical to have effective interventions
demonstrated to improve quality of life particularly for those with advanced disease. However
there is a paucity of high quality intervention research to guide practice in this area. This article
discusses the challenges in conducting supportive care research in this group, including the
patient’s level of literacy in English, poor performance status, rapidly fluctuating health status,
and familial or professional “gate-keeping.” Many of these challenges can be overcome by
broadening eligibility criteria, permitting some flexibility in relation to recruitment and data
collection procedures, working closely with the treatment team, involving the patient’s family,
minimizing practical difficulties associated with intervention delivery, and reducing study
burden in other ways, such as limiting the amount of data collected from the patient and
shortening follow-up time intervals. We explore these potential solutions drawing on the
experience of conducting a randomized controlled trial of a support intervention for people

with lung cancer and their family.
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INTRODUCTION

Lung cancer is now the biggest cause of death due to
cancer in the world, accounting for 1.35 million new
cases and 1.18 million deaths worldwide (Parkin
et al., 2005). To date, the long-term results of lung
cancer treatments are poor. Even with best available
treatment, the proportion of people alive 5 years post-
diagnosis is approximately 15% (Australian Institute
of Health and Welfare and Australasian Association
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of Cancer Registries, 2001; Ries et al., 2006). Unfor-
tunately, the nature of lung cancer is that there are
very few early warning signs or symptoms of the dis-
ease; hence, presentation usually occurs when the
disease is advanced. In addition to the poor progno-
sis, advanced lung cancer is often a physically
burdensome disease. Symptoms arising from the
disease or treatments can also have a considerable
impact on psychological functioning.

Pain, both neuropathic and nociceptive, is common
particularly among people with advanced cancer
(Roth & Breitbart, 1996). Pain is critical to control,
not only because ofits debilitating effects, but also be-
cause of its contribution to fear, depression, and
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anxiety (Roth & Breitbart, 1996). Breathlessness is
another highly distressing symptom, common among
lung cancer patients, particularly those with ad-
vanced disease. This can restrict all activity and
cause anxiety, panic attacks, depression, and fear of
impending death (O’Driscoll et al., 1999; Tanaka
et al., 2002). This symptom is particularly associated
with reduced quality of life (Smith et al., 2001).
Another common symptom in lung cancer patients
is a persistent cough, which can lead to sleep disturb-
ances and physical exhaustion and, in turn, to re-
duced quality of life (Vena et al., 2006). Finally,
quality of life may also be reduced due to chemother-
apy and radiotherapy treatment-related side effects
(Chau et al., 2005; Monk et al., 2005). Anticancer
treatments offered can exacerbate existing symp-
toms, especially fatigue. Fatigue can have an impact
on social, physical, and psychological functioning and
can also cause patients to experience feelings of dis-
empowerment and loss of control and can change
their views of themselves (Pawlikowska et al., 1994;
Krishnasamy, 1996). Symptom severity is a strong
predictor of depressive symptoms (Kurtz et al.,
2002). Hence, with the array of debilitating physical
symptoms, it is not surprising that psychological dis-
tressis highly prevalent among people with lung can-
cer (Akechi et al., 2001; Zabora et al., 2001) and
persists after treatment commencement (Hopwood
& Stephens, 2000). Distress is heightened among
lung cancer patients by perceptions that they are
stigmatized because others associate their disease
with smoking (Chapple et al., 2004).

To address the array of interconnected symptoms
and emotional and practical concerns expressed by
people with advanced lung cancer, high quality inter-
vention research aimed at improving quality of life is
required. Therefore, in addition to clinical interven-
tions to manage distressing symptoms associated
with lung cancer and its treatment, there is increasing
recognition that supportive care interventions confer
additional quality-of-life benefits (Rehse & Pukrop,
2003; Carlsen et al., 2005; Schofield et al., 2006).

Improving Research Output on the Unmet
Supportive Care Needs for People with
Advanced Lung Cancer

Despite clear evidence of the physical, psychosocial,
and psychological needs experienced by people with
lung cancer, there is little high quality research avail-
able to guide practice. In comparison with three other
major cancer types in developed countries, breast,
prostate, and colorectal, the number of research publi-
cations related to quality of life is second lowest in lung
cancer, with only colorectal cancer recording fewer
publications (Sanson-Fisher, 2006). Approximately
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64% of the papers were data-based papers, and of
those, only 20% reported on the outcomes of an inter-
vention (Sanson-Fisher, 2006). The reasons for this
are not clear, but it is likely due, at least in part, to
the perceived difficulties of conducting intervention
research with this population because of patients’
poor performance status and the often short duration
of survival, making recruitment difficult and attrition
rates high. To develop the evidence base to inform
practice the difficulties associated with testing suppor-
tive care interventions need to be clearly understood
and possible solutions explored. In this article, the is-
sues related to sample selection, recruitment, attri-
tion, and engagement with the intervention are
explored and possible solutions offered.

SAMPLE SELECTION

Eligibility Criteria

Difficulties can arise in establishing suitable eligi-
bility criteria for supportive care research studies.
Patients often have poor performance status, a poor
prognosis, or may have burdensome symptoms, mak-
ing them less likely to complete study requirements.
Cognitive dysfunction, due to brain metastasis, may
cause cognitive or psychological problems that may
render patients unsuitable for these studies, particu-
larly if outcome measures are questionnaire based.
A randomized trial for treating patients with brain me-
tastases closed early due to poor accrual, with only 17
of the 43 participants recruited evaluable after treat-
ment, mostly due to death (Guerrieri et al., 2004).
People with lung cancer can often be too sick to partici-
pate in supportive care trials. This was the major
reason for nonparticipation in a trial of home nursing
care, which screened over 900 participants to enroll
166 (McCorkle et al., 1989). It is hard to overcome
the difficulties arising from the morbidity and poor
prognosis associated with advanced lung cancer.
These issues are compounded by an often rapidly
changing clinical situation as disease advances and
new issues arise, all of which might alter a patient’s
eligibility in a relatively short period of time. It is
therefore necessary for researchers to work closely
with the medical team to determine the suitability of
potentially eligible participants.

Culturally and Linguistically Diverse
Groups

Given the strong relationship between smoking and
lung cancer, it is relevant to consider the character-
istics of smokers. In some English-speaking countries,
such as Australia, the United Kingdom, and the
United States, smoking can be more common in those
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from non-English-speaking backgrounds (e.g., Ber-
tram et al., 1996). Some people from non-English-
speaking backgrounds can have comparatively lower
proficiency in reading and writing English, which
can be a barrier for participating in questionnaire-
based studies. Minor issues with English as a second
language can be overcome by taking time to ensure
the patient has full understanding of the research pro-
ject and study requirements. However, in our random-
ized controlled trial (RCT), 10% of participants were
excluded because they did not have sufficient English
to complete questionnaires. Developing and testing in-
terventions that specifically address the particular
needs of various culturally and linguistically diverse
groups is critically important. In general, these
studies require multisite involvement to recruit suffi-
cient numbers, substantial funding for high-quality
translation services, and questionnaires to have been
validated in the appropriate languages. Some ques-
tionnaires, such as the EORTC-QLQ C30 and the
Hospital Anxiety and Depression Scale, have been
validated for use in several different languages.
Many other questionnaires that measure more specific
dimensions, such as fatigue, have not been translated.
Translation services can assist with several aspects of
the research project, including ensuring the patient
gives full informed consent, collection of data, and as-
sistance with providing interventions.

Homogeneity

Having a homogenous sample enables the develop-
ment of targeted interventions specific to each
patient’s disease characteristics and treatment regi-
men. A homogenous sample also assists in the clear
interpretation of the results. Ideally, eligibility cri-
teria should be clearly defined and focused to ensure
that the intervention being tested is suitable for all
participants. However, this must be balanced against
the need for sufficient recruitment to achieve mean-
ingful results. It may be argued that homogeneity
of disease and treatment regimens may not be as im-
portant in supportive care research as in medical re-
search. It may be more appropriate to ensure
homogeneity in terms of levels of distress and other
characteristics such as prognosis. For example, in-
cluding patients who have newly diagnosed advanced
disease with those who have lived with advanced dis-
ease for some time may lead to a higher recruitment
rate; but it may be inappropriate to provide these
groups with the same supportive care intervention,
as their needs are likely to be quite different.
Difficulty in selecting a suitable sample needs to
be acknowledged and accepted as a feature of this
population. Although developing eligibility criteria
with regard to the population is important, for
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many studies, patients that do not speak English or
are too sick or cognitively impaired will need to be ex-
cluded as appropriate. Hence, developing suitable
eligibility criteria for studies involving this group in-
volves appreciating the nature of the disease and
the characteristics of the population and evaluating
the balance between having a sufficient sample size
and ensuring the intervention is appropriate to the
specific target group.

RECRUITMENT ISSUES

Point of Recruitment

From the perspective of results interpretation, it is
optimal that patients are recruited into a trial at a
similar point in the disease and treatment trajectory.
However, it is frequently difficult to recruit people
with advanced lung cancer into a trial at a consistent
time point due to variations in the point of diagnosis,
patients’ physical and emotional state, and the
competing activities occurring during their hospital
visits. For example, recruiting after the initial
appointment with the doctor seems a logical stan-
dard recruitment point, yet patients can receive bad
news at this consult and may be too distressed to dis-
cuss participation in a trial. Moreover, at this point
patients can be offered participation in a clinical trial
of medical treatment. It can be confusing to offer a
person who is trying to assimilate a wealth of new in-
formation entry into more than one trial at the same
time. Another potentially suitable recruitment time
is the planning and commencement of treatment.
However, this too may be an overwhelming time, as
patients are frequently given a lot of information by
their treating team regarding treatment procedures
and side effects. Access to patients may also be diffi-
cult, as the variety of physical symptoms, psychoso-
cial issues, and comorbidities associated with lung
cancer may mean the patients have several appoint-
ments with an array of medical, nursing, and allied
health professionals. In our current RCT, we initially
attempted to recruit at treatment planning; however,
given access difficulties, we extended the recruit-
ment window to the first few days of treatment.
A flexible point of recruitment combined with a
strong partnership with the treating team in the im-
plementation of the research can help to identify the
best opportunities for approaching the patient to
maximize recruitment.

Refusal Rates

The rates of refusal are likely to be high in this popu-
lation, although it is hard to know, as many suppor-
tive care trials do not report response rate data
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(e.g., McCorkle et al., 1989; Wilkie et al., 1995;
Corner et al., 1996; Sarna, 1998; Bredin et al.,
1999; Stephenson et al., 2000; Wall, 2000). A random-
ized controlled trial assessing the effectiveness of a
nurse-led follow-up against conventional medical
follow-up for lung cancer patients (with any stage
of disease, not restricted to advanced cancer) had a
consent rate of 75%, with a variety of reasons for re-
fusal, including “preferred to see a doctor,” “confused
by a new system or study,” “used to current system,”
and simply “did not want to participate” (Moore
et al., 2002). The high burden of the disease and
the poor prognosis means that many patients can
feel too tired or distressed to engage in the study or
are just not interested. People may view involvement
in research as just an additional burden, especially if
extra appointments are required, particularly if the
patient needs to travel long distances to the treat-
ment center. The reasons for refusal in our RCT
were as follows: 53% not interested in participating
in the psychosocial sessions, 12% too tired, 12%
from the country or interstate, 12% too distressed,
and 10% other reasons. There is evidence of low up-
take of psychosocial referrals among cancer patients
(Curryetal., 2002). Therefore, high refusal rates may
not simply be a consequence of poor health associated
with lung cancer but may reflect upon the acceptabil-
ity of the intervention, including the value of the
benefits that patients perceive are associated with
the intervention and how these weigh against other
competing demands. When approaching a patient
for recruitment, it is paramount to recognize that
this is a distressing time for the patient and family.
Allowing sufficient time to address any questions or
concerns and outlining the potential beneficial out-
comes either to the individual, family, or future
patients may all assist in improving recruitment
rates. Reinforcing the participants’ right to withdraw
from the study at any time without it affecting their
treatment or relationship with their treatment cen-
ter and providing them with a clear method for with-
drawal can also increase the trust the patients have
in the research process. Sensitive and timely approa-
ches to potential participants will not only enhance
consent rates but also will enhance the family’s and
treatment team’s confidence and participation in
the research.

Gate-Keeping

Familial and professional gate-keeping, defined as a
request to not discuss a research project with a
patient or advising the patient not to participate,
can also be an issue. Due to the high burden of the
disease, family members must deal with unfamiliar
situations and demands, and many feel inadequately
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prepared for the caregiver role (Harrington et al.,
1996; Hudson et al., 2002). Family members may
see involvement in the research as an added and un-
necessary burden for the patient or themselves and
request that the patient not get involved. Treatment
team members may ask that a patient not be approa-
ched if they believe the study is inappropriate for the
patient or that it is an unsuitable time to talk to the
patient. Working closely with the treatment team can
also minimize professional gate-keeping. It should be
recognized that gate-keeping may simply be good ad-
vice, as there will be times when it is inappropriate to
approach a patient for physical or emotional reasons,
and this should be respected by the research team.
Flexibility with point of recruitment should permit
another time to be arranged that is more suitable.
Similarly, engaging the family in the research pro-
cess by involving them in the explanation of the
study, directly eliciting and responding to their ques-
tions and concerns, and emphasizing the patient’s
right to withdraw at any point should minimize fa-
mily gate-keeping. It is also advisable to have more
than one researcher trained in recruiting for any
given study so that eligible patients are not missed
because the appointed researcher is away or unavail-
able at the time that suits the patient, the family, and
treatment team.

Recruitment problems, such as gate-keeping and
high refusal rates, are critical to address not only be-
cause it will take longer to obtain a sufficient sample
but also because there is a risk of sample bias, which
can limit the generalizability of findings. Bias ana-
lyses should be conducted, particularly if the refusal
rate is high. However, the best solution is to achieve a
high recruitment rate by addressing these issues.

HIGH ATTRITION RATES

High attrition rates are not uncommon in supportive
care intervention research with lung cancer. Of
34 patients with advanced cancer who participated
in a breathlessness intervention, 14 had to withdraw
due to deterioration before the 3 month completion of
study (Corner et al., 1996). A study examining the ef-
fectiveness of a nursing assessment for symptom dis-
tress in advanced lung cancer recruited 48 into the
study; however, researchers received 21 sets of com-
pleted data at a 7—8-month follow-up, with missing
data due to death, emotional distress, or physical in-
capacity (Sarna, 1998).

Lamont and Christakis (2001) indicated that
life expectancy estimates for individual palliative
patients by their treating physicians are often wrong,
on average by a factor of 5, generally overestimating
survival time. Hence, people with lung cancer often
become suddenly too sick to complete the study
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requirements or die much sooner than expected, be-
fore study completion, leading to high attrition rates.
In our RCT, the attrition rate at the 3 month follow-
up is 19%, with 9% of patients dying before study
completion and 10% withdrawing because they
were close to death or too unwell to participate.

Participant attrition can be minimized by reducing
study burden. Long follow-up periods can be
problematic in sick populations, so reducing the
follow- up time is likely to be helpful. However, this
can have implications for measures that assess par-
ticipant responses over defined periods of time, such
as “over the last month.” Adopting flexible data collec-
tion techniques will reduce study burden when the
patient is having difficulties, for example, gathering
data over the phone or face to face while the patient
is waiting for an appointment or receiving chemo-
therapy. Alternative methods of data collection can
have little impact on responses (e.g., Allenby et al.,
2002). When designing a study, consider the use of
shorter questionnaires and surrogate measures
from carers or medical team. Although surrogate
measures may not be as accurate as obtaining infor-
mation directly from the patient (Milne et al., 2006),
this approach may result in lower rates of attrition.
In addition, permitting data collection to occur over
a window of time, such as 10 days, means that
fewer patients are lost to follow-up due to fluctuations
in health. The variations in time spacing between
follow-ups should be recognized as a limitation
of results. Finally, all members of the research
team should strive to create conditions under
which participants will enjoy their involvement in
the study. This may mean booking a private room
for them to complete a questionnaire, offering re-
freshments, or reducing other factors of burden
such as parking.

Ultimately, a higher attrition rate needs to be ac-
cepted as a feature of this population, given the
high morbidity and mortality, and considered in
sample size calculations. If the patient dies while in
the study, sending a personally written bereavement
card to the family shows support and appreciation for
the patient’s participation in the study.

ENGAGEMENT IN INTERVENTION

Participant engagement in the intervention as speci-
fied by the protocol presents additional challenges. It
is important that most participants complete all
elements of the interventions. If not, this will dilute
the impact of the intervention on outcome measures
and make it difficult to estimate accurately the true
effect size. For interventions that are long, complex,
or involve significant participant effort, it may be
difficult to achieve consistently high participant
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engagement. This has implications for the potential
translation into standard clinical care: Difficulties
that arise during a trial have important implications
for the feasibility, acceptability, and appropriateness
of an intervention strategy.

To maximize participant engagement, the practi-
cal issues of implementing the intervention must be
carefully considered. The format must be appropriate
for people with a fluctuating health status, such as
those with advanced lung cancer. Group-based inter-
ventions may be impractical, as there is limited flexi-
bility in session times, which is incongruent with any
unexpected changes to a patient’s health and treat-
ment plans. The possibility of telephone, mailed, or
internet interventions or home visits should be
considered. Likewise, delivering interventions while
patients are receiving treatment, such as chemother-
apy, or are admitted as an inpatient may be appro-
priate if this does not add to patient burden. For
face-to-face interventions, the provision of transport
or parking and offering refreshments on arrival will
also encourage engagement, and demonstrate appreci-
ation for the patient’s enrollment in the study. Also,
scheduling face-to-face intervention sessions adjacent
to treatment or clinic appointments may also limit the
study burden. When analyzing intervention effects,
intention-to-treat analyses should be adopted for
randomized controlled trials to account for variations
in intervention uptake (Higgins & Green, 2005).

CONCLUSIONS

The challenges associated with supportive care re-
search in this group are considerable. This may
well be the reason that there is a paucity of high qual-
ity rigorous randomized controlled trials in this area.
As curative treatment is not an option for people with
advanced lung cancer, this knowledge gap is critical
to address if effective interventions to improve qual-
ity of life are to be routinely provided to this large
and needy group. With careful planning, many of
the challenges can be ameliorated if not overcome
by careful consideration of the sample selection,
permitting some flexibility in recruitment and data
collection mechanisms and time frames, selecting
an appropriate mode of delivery for the intervention,
reducing length of follow-up, and using shorter ques-
tionnaires or surrogate measures.

Despite the high burden of symptoms and gener-
ally very poor prognosis, our experience is that people
with advanced lung cancer have a strong desire to
be involved in this type of research. Even if they
may not personally derive any benefit from partici-
pation, satisfaction is derived from knowing that
future patients are likely to profit. It is vital to
embrace this work, despite the issues associated
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with conducting rigorous research with this group.
Collectively, we must rise to the challenge of working
with this large group of people with such high needs.
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