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Purpose: Lung cancer claims more lives than any cancer in the world and remains difficult
to diagnosis at early stages. Detecting lung cancer is challenging due to nonspecific symptom
presentation. Literature was reviewed to consider functional decline as an indicator for ill-
health. This study explored the process experienced from recognition in a change of health to
receiving a lung cancer diagnosis from a patient’s perspective in order to examine this phase
through a biopsychosocial lens.

Patients and Methods: A single-case design methodology was used for this study. The
method of data collection was semi-structured interviews with people diagnosed with lung
cancer utilizing criterion sampling. The case study was bound by diagnostic and geographi-
cal factors to frame the single-case: participants were limited to those living in Alaska
diagnosed with stage III or stage IV lung cancer.

Results: One (n = 1) person participated in this study. Themes consistent with lung cancer
detection process from a patient’s perspective include symptom denial, symptom reduction-
ism, and gradual impact on function.

Conclusion: Although the number of participants was extremely limited due to the COVID-
19 pandemic at the time of recruitment, this case study suggests a decline in function present
prior to being diagnosed with lung cancer. Opportunities exist within the provider and patient
interface to promote earlier detection include educating medical providers to ask specific,
closed-ended, non-disease related functional questions to ascertain more details and a holistic
representation of patients’ health. Raising public awareness of lung cancer symptoms, such
as fatigue and dyspnea, is also warranted.
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Introduction

Lung cancer claims more lives than any cancer in the world.' Detecting lung cancer
is challenging because patients typically visit their healthcare provider with non-
specific symptoms, exhibiting signs such as weight loss, dyspnea, fatigue, or
cough.>® The vagueness of these symptoms and the many comorbidities that may
exist make providing an accurate diagnosis difficult, which leads to many missed
diagnoses and patient delays. Ninety-percent of people diagnosed with lung cancer
will die of the disease, yet early stage lung cancer can be treated surgically with
increased survival rates.* However, only 15% of lung cancers are diagnosed at stage
I, making surgical resection unlikely.® Late-stage lung cancer diagnoses are even
more prevalent in minority communities.”’
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The underlying pathological processes that leads to
symptoms of lung cancer likely also causes changes in
functional participation in activities of daily living, mental
health, and effect on roles at work and home. Weight loss,
as seen through cancer cachexia, is associated with func-
tional impairment and decreased survival rates after
diagnosis.® Skeletal metastases are often present in lung
cancer as well, especially in more advanced stages, which
may cause pain and an inability to perform certain tasks,
therefore creating potential for diagnostic discussion to
ascertain the possibility of cancer.” At the time of diag-
nosis, patients with bone metastases exhibit an increase in
pathological fractures and a decreased survival rate.'®
However, minimal research focuses on these functional
factors prior to lung cancer diagnoses as potential indica-
tors of illness.

Previous research utilized directed interviews of 22
patients diagnosed with lung cancer to map their pre-
diagnosis history as a way to test the hypothesis that the
route to diagnosis differed between those with operable
versus non-operable lung cancer.'' The study found sys-
temic symptoms were experienced by people with oper-
able and non-operable disease, yet lack of awareness did
not necessarily cause a help-seeking response from health
changes that impacted participation in activities of daily
living."" To understand these findings more fully, a follow-
up study specifically examined the psychosocial factors
leading to a delay in seeking treatment by those later
diagnosed with lung cancer.” In the follow-up qualitative
study, a change in functional participation went unnoticed
by providers due to patients not reporting them from lack
of awareness; the symptoms were typically attributed to
“everyday causes” such as smoking and not ill-health, and
a general sense of unworthiness due to a positive smoking
history.’

Few other studies exist in which the methodology
includes interviewing patients diagnosed with cancer in
order to establish a tangible process of retrospective stu-
dies from the patients’ perspective of their pre—diagnostic
process. Lung cancer is underrepresented within that small
group of studies, which typically focus on breast
cancer.'>'* Nevertheless, studies of delay in breast cancer
diagnosis provide relevant and useful information. For
example, it is largely understood in public health percep-
tions that a lump found in the breast requires immediate
medical attention,'? yet similar awareness of single alarm
symptom equivalent to this for lung cancer does not exist.
Additionally, this sheds light

research on women

suppressing their own symptoms in order to care for
their their
diagnosis.'®> Given that the rate of lung cancer is rising

family, thereby prolonging inevitable
in women, this finding is an especially important pattern to
remember because women are at a higher risk for devel-
oping lung cancer when compared to their smoking and
non-smoking male counterparts.'”> Also, lung cancer
among women has yet to reach its peak given the historical
context of smoking uptake.'®

Although no retrospective studies prior to diagnosis
from a functional perspective exist, many studies examine
function throughout people’s cancer journey after diagno-
sis. For example, a meta-analysis found 107 studies exam-
ining pre/rehabilitation on patients with NSCLC with
focus on physical fitness, which indicates rehabilitation
for the lung cancer population is widely studied.'” Only
eleven studies fit the criteria of this particular meta-
analysis, yet the quantity of current research remains
high indicating function throughout cancer treatment is
a heavily researched area of health. For example, research
assessed physical activity throughout the first six months
of those diagnosed with non-small cell lung cancer.'®
Results indicate that at diagnosis individuals with lung
cancer were weaker, more depressed, and less active than
their non-diagnosed counterparts.'® These symptoms may
therefore be evident prior to diagnosis. Another study
recommends prehabilitation prior to cancer surgery as
a shift away from the paradigm of rest before surgery,
with focus on exercise, mental health, and optimizing
nutrition, which found prehabilitation enhances post-
surgical recovery.'” The progression of this research
demonstrates a backwards approach: first through rehabi-
litative methods after or during treatment, then prehabili-
tative after diagnosis and before treatment, and now it is
time to examine the pre-diagnosis period.

One may wonder why pre-diagnostic research is neces-
sary with low-dose computed tomography (LDCT) lung
cancer screening as an option; however, the United States
Preventive Services Task Force (USPSTF) LDCT lung
cancer screening recommendation does not stand alone
and is intended to be implemented as part of a greater
program of care.* Additionally, the USPSTF LDCT lung
cancer screening is only recommended for some patients
based on age and smoking history, and is not
a comprehensive solution. Furthermore, the uptake of
LDCT lung cancer screening has been extremely low,
with less than 5% of the eligible population actually
receiving LDCT lung cancer screening.”’ The screening
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rate is lower in areas that lack access to care, such as
Alaska,?' the geographical setting of this study. To provide
the necessary knowledge to diagnosing providers, both
technological and nontechnological strategies are needed
with a focus on basic clinical skills, such as data gathering
and synthesizing the information.> Research reports that
primary care physicians may not feel knowledgeable about
how to ask questions regarding certain functional mea-
sures and that patients’ answers are unreliable as the
patient may not recognize if a decline is present.”> Or,
the patient may not even report the symptoms.> Some
present symptoms to providers without knowing the symp-
toms represent illness;>* therefore, it is vital that providers
can attach meaning to these symptoms. Yet many delays in
lung cancer diagnosis are due to perceptions of the symp-
toms by diagnosing providers.”> The misperception is not
necessarily a lack of knowledge but a lack of phrasing or
an undervaluation of the importance that functional parti-
cipation in meaningful activities plays in the role of health
and illness.

The purpose of this study is to utilize the patient’s
perspective to describe the process a person undergoes
from recognition of an initial change in health to receipt
of a lung cancer diagnosis, define characteristics of parti-
cipants’ functional presentation prior to receiving
a diagnosis of lung cancer, and identify biopsychosocial
factors that contribute to a delayed lung cancer diagnosis.
This case study aims to establish feasibility for future
research. The terms late-stage and delayed diagnosis of
lung cancer are defined as those diagnosed at stage III or
IV lung cancer regardless of type. This study explores and
describes the process rather than determining causality.

Theoretical Framing

The Andersen Model of Total Patient Delay is a guiding
model for considering the research aims and analyzing the
subsequent data. This is a frequent model cited to frame
patient related influences on diagnostic delay, which
breaks up the patient-caused delay into five stages: apprai-
sal delay, illness delay, behavioral delay, scheduling delay,
delay.?® This is
Psychophysiological Comparison Theory, which assumes

and treatment based on the
people are motivated to maintain a psychophysiological
equilibrium and will seek explanation for unexplained
signs and symptoms.”® A recent systematic review ana-
lyzed studies applying the Andersen Model of Total
Patient Delay, and recommended modifications to the

stages into appraisal, help-seeking, diagnostic, and pre-

treatment with continuous processes occurring throughout
the delay.>* The Modified Andersen Model of Total Patient
Delay is seen as a descriptive, rather than predictive,
model of observing delays in the patient/provider conti-
nuum. The Modified Andersen Model of Total Patient
Delay is then used to inform the context of patient/provi-
der delays rather than predict outcomes. An important
takeaway from the Modified Andersen Model of Total
Patient Delay is the emphasis on the non-linear path
many cancer diagnoses may take.**

The Modified Andersen Model of Total Patient Delay is
applied to the diagnostic journey in the study below to
explore lengths of time in each interval. Through this lens,
it is possible to assess delays that occurred and investigate
the causes within each interval. The Modified Andersen
Model of Total Patient Delay is used to inform the analysis
and direct future research. Certain interview questions such
as, “What prompted you to seek help?” directly tie to the
transition from one phase (appraisal) to the next (help-
seeking) and illuminate the underlying processes. The
Modified Andersen Model of Total Patient Delay applies
to all types of cancer, yet only one study included in the
systematic review involved lung cancer, and this was com-
bined with breast, brain, gastrointestinal, gynecological,
head, and neck cancers, therefore more research is needed
specifically assessing the unique aspects of lung cancer.**
Utilizing this model may facilitate additional knowledge for
the purpose of lung cancer and diagnostic intervals.

Patients and Methods

The researcher applied a single-case design methodology
for this study. The method of data collection was semi-
structured interviews with people diagnosed with lung
cancer utilizing criterion sampling. The case study was
bound by diagnostic and geographical factors to frame
the single-case: participants were limited to those living
in Alaska diagnosed with stage III or stage IV lung cancer.
This particular population was chosen in order to examine
the process of late-stage lung cancer diagnoses. Procedures
followed were in accordance with the ethical standards of
relevant institutional or national bodies. The research pro-
tocol was approved by the appropriate ethical committees.
Written informed consent was provided by the participant
to have the case details and recorded responses published.

Recruitment
Recruitment began in August 2019 after approval from

institutional review boards. Recruitment ceased in
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March 2020 due to the COVID-19 pandemic and the need

to protect vulnerable populations from community

transmission.

Participants

A total of one person participated in this study. The parti-
cipant was a 63-year-old Caucasian male diagnosed with
Stage IIIB non—small cell adenocarcinoma lung cancer in
February 2019. The participant smoked one pack of cigar-
ettes per day for 12 years, from the ages of 21-33. He quit
smoking 30 years ago. Comorbidities include high choles-
terol, hormonal imbalance, sleep apnea, and prior history
of skin cancer. He works as a Licensed Clinical Social
Worker (LCSW) and holds a Master’s degree in Social
Work and a Master’s degree in Human Resource
Management. He was married (17 years) without children.
Family history includes cancer, alcoholism, and COPD.

Procedures

The semi-structured interview occurred on November 12,
2019 at the participant’s place of employment in his office
and spanned two hours. The recorded interview incorpo-
rated both
(Appendix A). The researcher administered the Mini-

semi-structured and structured questions

Cog© Screening for Cognitive Impairment in Older
Adults to assess his ability to recall. The participant scored
a 3/3, demonstrating adequate recall as a reliable historian.
NVivo transcription software transcribed the interview
followed by manual transcription by the researcher to
account for errors. The original recording was then
deleted.

The researcher manually analyzed the transcription and
coded for primary themes. The analysis included inductive
coding, in which the responses were coded manually line-
by-line and then separated into categories working from
the ground up.?’ The categories reflect the overarching
themes to represent the process prior to diagnosis. The
qualitative data was analyzed through open coding proce-
dures typically used in grounded theory research.”®

Results

Three themes emerged that describe the process the parti-
cipant experienced from recognition of an initial change in
health to receipt of a lung cancer diagnosis, that occurred
over a period of two years:

e Denial of symptoms
e Symptom reductionism

¢ Gradual impact in function

Denial

The participant mentioned his own denial on six different
instances throughout the interview when asked what
prompted him to seek help and how he explained his
symptoms to his PCP. On other mentions, the participant
voluntarily brought up being in denial regarding his fear of
having COPD.

I was in big denial about being short of breath .... [ mean,
again, the shortness of breath thing, that is all about
denial .... my wife insists that I have had shortness of
breath for a couple of years prior to my diagnosis ....
Again, I was so sensitive towards COPD that I just kept

going, I was in a big denial about being short of breath.

When asked to provide his best guesstimate on how long
he felt it went on for, he replied, “probably for two, three
years. Okay maybe even longer, three or four years.”

Symptom Reductionism

The participant experienced different symptoms that he
interpreted as being separate, not interconnected, leading
to symptom reductionism. He began to feel “tired,” “run

bl

down,” and “flu-like” prior to January 2019. He said he
“just didn’t look well.” He attributed feeling ill to working
long hours.

The participant showed pictures on his iPhone taken

prior to his diagnosis.

It’s only in hindsight since diagnosis that those pictures
kind of make sense, but I just seemed overly, like maybe
a little thin, not standing up real tall, just kind of depleted

in some way.

He exhibited a dry, non-productive cough. He scheduled
an appointment with his primary care provider (PCP) prior
to leaving on a vacation in January 2019. He reports his
PCP prescribed a Zithromax Z-pak and told him “to have
fun [on vacation] and get some sun.”

While on his vacation, the participant remembers
experiencing chest/back pain. He assumed he “pulled
a muscle on my shoulder blade” and did not consider the
pain as unusual, or significant even when considering his
other symptoms as a whole.

Then in the shower I coughed and spit out a bit of blood,
which I thought was interesting .... but even with the
blood I never thought about the possibility of lung cancer.
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After returning from vacation, the participant went to
his PCP again.

I figured I’d give the good doctor a call as soon as I get
back on the mainland. We flew into Seattle the next day on
the way to Anchorage, and I called his office. He said,
“Yeah come on in when you get back to Anchorage,” and
I did. He said, ‘Well I really think it’s a blood clot.
Everything you’re telling me, and your family history,
and that you just got off a plane, I think it is a travel-
related blood clot.’

The participant went to the emergency room to receive
imaging for the blood clot, and it was there that his lung
cancer was discovered. “It was actually one of the last
things on my mind because, again, I did what they had told
me to do 30 years earlier which was to quit smoking,” he
said.

Gradual Impact on Function

The participant described three notable changes in func-
tion prior to diagnosis. He did not report difficulty with his
basic activities of daily, such as dressing and hygiene, yet
his sleep was impacted.

Sleeping was rather difficult. I kept coughing trying to
open that up to breath. I had a wedge pillow .... if
I slept on my left side I was okay because [in hindsight]
the gravity would pull the tumor over and it would open
that up so I could breathe without coughing.

Second, he experienced a decrease in activity tolerance.
When asked if he needed to cut back on social engage-
ments or work, he replied: “I felt like I needed to include
more exercise. Aerobics exercise specifically.” Two years
prior to his diagnosis, the participant trained for a bear
viewing and fishing trip that took place two years before
he received the diagnosis. Then, he stopped exercising and
gradually began taking the elevator instead of the stairs.
He began to feel “winded on long walks” with his wife
and their dog, which were cut progressively shorter to
accommodate his increasing fatigue.

Third, his tolerance at work decreased. This functional
change is the cue to action that brought him into see his
PCP, as he was not able to keep up with his typical work
demands. In doing so, he felt he had, “a bug, the flu,
whatever.” Prior to his activity tolerance at work decreas-
ing, his decreased activity tolerance that impacted the
duration of his walks with his wife and preference for
the elevator rather than stairs did not cause an alarm,

despite seeing his PCP throughout this time period. The
participant did not mention these facts to his PCP, and his
PCP did not ask.

The participant denies any mental health or cognitive
changes or peripheral neuropathy prior to his diagnosis.
However, he reports an impactful and memorable moment
while on vacation prior to his diagnosis.

I don’t know why, because I’ve been around helicopters
my whole life. I’ve been up in helicopters before that
particular time, and maybe it was just that we were flying
we were down into a lot of canyons and high up into the
mountains. We were flying in canyons and it was above
us, I just thought ‘this is not a good place to be if there’s
a problem, right.” But I was definitely white knuckling it.
I think I just had a premonition, I just had a sense of my
own mortality in that situation. I don’t know, and few days
later I was told I had cancer.

Denial, reductionism of symptoms, and a gradual impact
on function describe the process the participant experi-
enced from recognition of a change in health to receiving
a lung cancer diagnosis.

Discussion
Although the number of participants is extremely limited,
this study suggests the method and methodology may be
useful to answer the research questions. When reviewing
the process the participant experienced from recognition of
an initial change in health to receipt of his lung cancer
diagnosis, it is evident that the process unfolded over
approximately two years. The process was gradual, and
incorporated a slow progression of a decrease in activity
tolerance until acute flu-like symptoms prompted him to
seek help. The symptoms were considered isolated events,
and not considered interconnected, typical in reductionistic
medicine in which individual parts are assessed separately
rather than the whole.>® Previous research similarly found
“disconnected interpretations of bodily changes” (p. 1384)
in regards to simultancous symptoms assumed unrelated
by participants.'' It is important to connect these symp-
toms as numerous synchronous symptoms are common
among people with lung cancer.”>°

Per his report, the participant attended appointments
regularly during the two years prior to his lung cancer
diagnosis to manage other health concerns. Whether or
not missed opportunities®’ existed is unknown without
review of his medical records. What is clear, though, is
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the lack of communication between the participant and his
PCP regarding his health as a whole, as he neither pro-
vided the information about his decline of activity toler-
ance, sleeping positional difficulties (although he was
diagnosed with sleep apnea), and dyspnea, and, per the
participant’s report, his PCP did not ask. The lack of
communication between the provider and patient reflects
research supporting the training of non-disease specific,
closed-ended questions from PCPs to patients to ascertain
increased symptom information.*” This finding also
reflects research that indicates patients are less likely to
report changes in health considered “lifestyle” and PCPs
are less likely to specifically ask.'®* As the participant
said, “I just didn’t talk about that stuff.” An important
opportunity exists in that by educating healthcare provi-
ders to inquire deeper into the function of an individual,
they may uncover additional clues that promote earlier
diagnosis of disease. Additionally, educating patients to
increase awareness of their functional changes presents
another opportunity for care improvement and the poten-
tial for meaningful conversations with their healthcare
providers.

In the participant’s case, a known familial history of
lung cancer did not increase the participant’s health and
help seeking behavior related to his dyspnea, yet he prac-
ticed health-seeking behavior for other health issues. The
disconnect appears to reside in his perceived susceptibility
for lung cancer, for which he did not perceive he was at
risk due to prior smoking cessation. He said, “I am not
trying to make up excuses, but I am not even eligible for
the screening.” Therefore the need may exist to expand
screening guidelines to include more former smokers.
Another disconnect occurs in his perceived barriers, in
which fear of a COPD diagnosis outweighed the benefits
of bringing up his dyspnea and fatigue to his PCP. After
the process, he exhibits self-efficacy of a cancer survivor
as he said twice in the interview that he is, “not going
anywhere yet.”

When comparing the participant’s process to The
Modified Andersen Model of Total Patient Delay, the
delay in this case resides in the Appraisal interval as
he detected bodily changes, contemplated his bodily
changes, and considered discussing these with his PCP
as a sign of illness.”* As represented in the Model, the
interval was fluid and cyclical. Once he perceived
a reason to discuss his bodily changes with his PCP, he
was diagnosed within 30 days (given time for his vaca-
tion, then the 10-day wait for appropriate biopsy to be

done as the surgeon was on vacation during that time).
Diagnostic and Pre-Treatment factors did not lead to
a delay in diagnosis, per the participant’s report of the
timeline of events. From presentation to his PCP and
receipt of diagnosis, the total diagnostic period was less
than 30 days, which is within recommendations from
countries that provide diagnostic timeline guidelines.**

In review of the participant’s process, certain biopsy-
chosocial factors contributed to his delayed lung cancer
diagnosis. The term delayed is used here as he recognized
symptoms 90 days prior to seeking to help. Biologically,
the participant may be genetically predisposed to develop-
ing cancer given his family history.>* His father died of
leukemia and his eldest brother died of lung cancer. He
smoked for 12 years, which increased his risk for devel-
oping lung cancer. From a psychosocial perspective, denial
and fear contributed to his delayed diagnosis, which are
common causes of delayed diagnoses.”**> Fear often leads
to either a delay or early help—seeking behaviors.** *® He
was aware of his risk for COPD, and feared receiving that
diagnosis. The fear stems from witnessing his brother fight
COPD, who later received a bilateral lung transplant and
succumbed to lung cancer 7-8 months after the lung
transplant in 2006 due to an unknown tumor in his
lymph node that spread to his new lungs. This experience
made him, “more concerned about getting COPD like my
oldest brother.”

The participant’s social support system indicated
awareness of his decreasing health. The participant is

married and his wife repeatedly mentioned his dyspnea.

She saw me kind of come up winded on long walks that
we would take ... and I think, you know, she had concerns
about my being short of breath. Again, I don’t think it was
about cancer at that point I think she thought it COPD.

When asked if she encouraged him to seek medical help
for the issue, he said, “No, she knows how strong my
denial is and how stubborn I am.” Despite her lack of
urging to seek medical care, her acknowledgement of
his symptoms promoted his awareness. This seemed to
neither promote nor prevent his diagnostic interval.
However, a systemic review of marital status and stage
of cancer found people who are married are more likely
to have cancer diagnosed at an earlier stage than their
unmarried counterparts,®’ therefore the participants’
wife may have promoted a positive effect in his diag-

nostic interval.
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Conclusion

The participant experienced a process that unfolded over
a two-year period prior to receiving a lung cancer diag-
nosis. His process included a gradual progression of dys-
pnea, and with that a gradual decrease in activity tolerance
that manifested itself through less active choices (ie, ele-
vator over stairs, lower threshold at work) as well as
changes in sleep. The symptoms that prompted him to
seek care were fatigue and feeling generally ill with
a dry cough. Once he presented himself to his PCP, his
lung cancer diagnosis was made in a timely manner and
treatment began within 30 days of his diagnosis.
Opportunities within the provider and patient interface to
promote earlier detection include educating PCPs to ask
specific, closed-ended, non-disease related functional
questions to ascertain more details and a holistic represen-
tation of patients’ health. Raising public awareness of lung
cancer symptoms, such as fatigue and dyspnea, is also
warranted.

Limitations

This study is limited by the number of participants.
However, the participant serves as an exemplar of people
living the experience and the information obtained from
the participant’s interview is important in understanding
the process of functional decline prior to receiving a lung
cancer diagnosis. Including all stages of lung cancer in
future research may be helpful to compare processes
between late-stage and early-stage diagnoses as well as
facilitate a larger participant size.

Also, this interview took place nine months after his
diagnosis, which poses limitations to recall accuracy.
Recall bias may impact the meaning of signs, symptoms,
or experiences in retrospective studies,*® and therefore
exists as a limitation as well to the participants’ retro-
spective perception of the process he experienced.
Additionally, as another limitation to providing holistic
data, the participant did not feel comfortable providing
his pre-diagnostic medical records to include in this study.

Implications

This study indicates the need to research the process experi-
enced prior to lung cancer diagnosis further with a larger
participant cohort to establish results with increased reliability.
This study also suggests people experience symptoms for
several years prior to presenting with a cue to action, and
implies lung cancer is not a silent disease. They may

experience several symptoms at once that appear unrelated.
Similar to other findings, results denote ill-health is not con-
sidered until there is a breaking point that forces help-seeking
behavior.'™!" This demonstrates the need for increased aware-
ness of lung cancer progression and lung cancer symptoms
among the general population and healthcare providers.
Recent studies similarly discussed the need for campaigns
that specifically target symptom awareness and education in
patients who are considered high risk for lung cancer, rather
than widespread national campaigns.?'~** Additionally, the
lack of communication regarding the participant’s non-
disease specific symptoms imply the need to create a simple
functional assessment for use in primary care, with emphasis
on functional participation in activities of daily living and
objective measurements of dyspnea and fatigue. This may be
created utilizing research to inform a questionnaire or check-
list, which has shown to promote a higher standard of baseline
performance in healthcare.*® This may facilitate communica-
tion between patients and PCPs to uncover symptoms that
patients typically fail to mention on their own. Future research
should focus on this as well.
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