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CHAPTER 1: ADAPTATION TO HEAD AND NECK CANCER IN THE
VETERAN POPULATION: A PILOT STUDY
Introduction

Head and neck cancer is recognized as one of the top ten cancers in Veteran
Affairs facilities nationwide with occurrence rates between 12% and 20% (Veterans
Administration Puget Sound & Minneapolis Health Care System Cancer Registry
Database, 2013). In fact, the Veterans Administration at Puget Sound and Minneapolis
verify incident rates at 21.2% and identify head and neck cancer as the third most
common solid tumor cancer. In comparison, a report on the percent of all new civilian
head and neck cancer cases nationwide ranges 4 - 8% (The National Cancer Institute
Surveillance, Epidemiology and End Results Report [SEER], 2017). The military is
unique in that experiences that occur in theater alter the perception that characterizes the
development of everyday life and events.

The combined military experiences of exposure to military conflict,
environmental toxins, and traumatic conditions are often associated with manifestations
of post-traumatic stress disorder (PTSD) in veterans (PTSD: National Center for PTSD,
2013). Different environments and war zones are linked to adverse physical and mental
health outcomes such as post-traumatic stress disorder, depression, and anxiety (PTSD:
National Center for PTSD, 2013). Traumatic combat events can lead to post-traumatic
stress disorder which have been identified in: 19% - 30% of Vietnam Veterans, 10% of
Gulf War (Desert Storm) veterans, 6%-11% of Afghanistan (Enduring Freedom)
veterans, and 12% - 20% of Iraq (Iraqi Freedom) veterans (Veterans Health Library,

2013). Drexler, Merz, Hamacher-Dang, Tegenthof, & Wolf (2015) found that attention to



threat and combat activity is associated with a neurobiological response releasing
cortisol, a hormone that strengthens memories of traumatic incidences or events that
cause fear. Flashback memories will cause a surge in cortisol levels reconsolidating the
memory while encoding neurons (Drexler et al, 2015). Studies provide evidence that the
occurrence of PTSD may be comorbid with depression and correlate with higher rates of
head and neck cancer related to environmental exposures and stressors experienced while
in military service (Cordova, Riba, & Spiegel, 2017; Wang, Caughron, & Young, 2017;
Armaiz-Pena, Cole, Lutgendorf, Sood, 2013).

The symptoms of cancer in the head and neck area can cause anxiety brought on
by sensory stimuli dysfunction leading to an inability to perform normal physical
activities for survival. Additionally, head and neck cancer may cause psychosocial
withdrawal due to disfigurement in the visible area of the head and neck. The individual
prone to anxiety has excessive worry causing a surge of neurochemicals in the system.
These neurochemicals /neurotransmitters transport through the hypothalamus, pituitary,
adrenal (HPA) axis of the brain and adrenal glands causing a decrease in specific
neurotransmitters leading to depression. The stress hormone cortisol, released from the
adrenal cortex, maintains certain physiologic functions such as regulating blood pressure,
blood sugar, decreasing inflammation, supporting the immune system, and assisting in
the utilization of energy input, thus regulating system homeostasis. Cortisol assists in
hormonal changes related to stress and post-traumatic stress. While cortisol increases
during the normal stress response, studies show that cortisol is lower in the PTSD
population. An imbalance in cortisol levels creates symptoms related to fatigue, anxiety,

depression, and memory dysfunction. Physiologically the process of adaptation is a



physical response to sensory stimuli experienced by the human system. Stimulation of the
sensory structures is ever changing, constant, and impacted by environmental conditions.
Many of the symptoms will affect an individual’s quality of life while adapting to
situations. The impact of a head and neck cancer diagnosis correlates with post-traumatic
stress disorder, depression, and anxiety, as well as deviations in cortisol levels ultimately
affecting the quality of life during the process of adaptation.
Statement of the Problem

This research evaluates the biophysical, psycho social and environmental changes
that stimulate an adaptive response in the veteran with head and neck cancer experiencing
occurrences of post-traumatic stress disorder symptoms. The literature review of
available studies focused on the following variables: head and neck cancer, military post-
traumatic stress disorder, depression, and adaptation. Cortisol, as related to anxiety,
depression, and stress is foremost in the homeostatic process of adaptation. The
symptoms of post-traumatic stress disorder and head and neck cancer are associated with
some of these same symptoms involved in anxiety, depression and cortisol function.
Therefore, inclusion of the concept cortisol involved in the stress and depression response
cycle were reviewed, as part of the process leading to re-occurrence of post-traumatic
stress disorder and as a part of the symptomatology of head and neck cancer and
depression.
Cancer

Cancer is a genetic disease that leads to abnormal unrestricted cellular growth
(Holland & Frei, 2010). Cancer is diverse in its origins and is identified when an excess

of aberrant cells accumulates. These cells are not the same as a hypertrophy or



hyperplasia of normal cellular growth, nor do these cells obey biological system rules or
function independently of normal tissues. The occurrence of cancer ignores anatomical
arrangement-- attacking and invading adjacent tissues. Mechanical invasion is
accompanied by biochemical alterations that disturb molecular instruction causing
mutation of the genetic code and cellular disorder (Hao, Xian-Xiang, Hua-Ming, Nuo,
Dai-You, Jaian-Bo, Liang-Hui, 2017; Armaiz-Pena, Cole, Lutgendorf, Sood, 2013). As
abnormal cells proliferate, symptoms occur as a result of the cellular differentiation,
growth, and effect on surrounding structures.

Abnormal cell proliferation creates change in the normal physical/psycho-social
environment of an individual. According to Denaro, Tomasello, & Russi (2014), a
physiologic stress response is a mediator of psychosocial factors on cancer progression.
Over time there is a change in functional ability leading to psychological distress, which
alters social interaction. The general physiologic response occurs in activation of the
“fight or flight” reaction system, releasing the neurotransmitters epinephrine and
norepinephrine from the sympathetic nervous system and the adrenal glands. The result
of this activation causes secretion of adrenocorticotrophic hormones from the anterior
pituitary releasing the glucocorticoid hormone, cortisol, from the adrenal cortex. Cortisol
belongs to the class of steroid hormones that modulate immune activity and inflammatory
reaction and is secreted in response to stress (Moreno-Smith, M., Lutgendorf, S. L., &
Sood, A. K., 2010). Studies show that stress interrupts “neuroendocrine circadian
thythms in ways that favor tumor growth and metastasis (pg.3)” (Moreno-Smith, et al,

2010).



Symptoms in the early stages of cancer mimic other non-cancerous disease
processes and are generally treated by clinicians as such. For instance, cancer disease
symptoms correlate with many other disease processes and symptoms experienced in
military exposures to environmental and chemical toxins, lifestyle activities, home and
work place situations, tobacco, alcohol, and drug use. Because head and neck cancers are
diverse in presentation due to the landscape of the head and neck, multiple tissue types
and the distinct sensory functions become the primary treatment foci, which is, symptom
care. Only after failed symptom treatment does further in depth testing occur that verifies
pathological changes and cancer diagnosis (Holland & Frei, 2010).

The complexity of head and neck cancer is based on the defined anatomy and
physiology of the human. The focus of this study places pathological changes and
cellular/tumor growth in the areas above the clavicle/scapula to the top of the head not
including the brain. Pathologic changes and the treatments offered compromise notable
appearance and functional ability. Treatments for cancerous lesions with symptoms that
accompany cellular changes include surgical disruption of tissues and multiple effects of
antineoplastic radiant and chemical treatments (Holland-Frei, 2010).

According to Holland-Frie (2010), the following effects of a head and neck cancer
diagnosis are based on cellular changes resulting in tumor growth causing sensations of a
“lump or occlusion” in the area of the head and neck which impedes physical function.
Growths cause tenderness and pain due to structural change and deformity. Treatment
options include surgery, chemotherapy, and radiation. Surgical procedures invade soft
tissue, muscle, and bone where there is a disruption of the anatomical ability to act

according to physiologic norms inherent in the system process, which correlates to tissue



trauma, swelling, and inflammation. Radiation treatments impact areas causing edema,
fibrosis, and necrosis of tissues. Chemotherapeutic agents have been found to increase
inflammation, cellular death, edema, and fibrosis. The pathologic changes that occur in
this population of patients cause visible changes and functional disabilities. This study
focused on researching the gap between these changes and the effects of symptoms of
post-traumatic stress disorder associated with the cancer disease process.
Post-Traumatic Stress Disorder

Post-traumatic stress disorder occurs when exposure to a traumatic life-
threatening event is experienced. In the United States, the rate of post-traumatic stress
disorder in the general population ranges from 6.8% to 12.3% (U.S. Department of
Veterans Affairs, 2013). The symptoms of post-traumatic stress disorder can be
emotional and physical. Emotional symptoms can be nightmares, flashbacks, vigilance,
hyperarousal, re-experiencing traumatic events, anxiety and depression, emotional pain,
persistent fear, irritability, guilt, and avoidance of objects or situations. Physical
symptoms include chronic physical pain, headaches (migraines), vertigo, fatigue, chest
pain, trouble breathing, and digestive issues. PTSD symptoms can be triggered by a
thought, smell, noise, visual cue, sensation, or taste. Individuals who experience PTSD
may withdraw from social situations and interests and seek out risk taking behaviors. The
military population, however, suffers more noticeably, based on specific war exposures.
According to Lawson (2014), epidemiology identifies the risk for development of PTSD
with an association between cumulative combat intensity, personal injury, and/or witness
of other injury or death, and prolonged or frequent tours of duty. The estimated lifetime

prevalence of PTSD in Vietnam veterans is 30.9% (males), Gulf War veterans is 12.1%



(males and females), and in Operation Enduring Freedom/Operation Iraqi Freedom
veterans 1s13.8% (males and females) (U.S. department of Veterans Affairs, 2013).
PTSD is a complex process that affects the physical, psychological, and behavioral
qualities of an individual (Ciechanowski & Katon, 2012). Friedman (2013) notes
individuals with post-traumatic stress disorder have an 80% chance of being diagnosed
with depression. In a meta-analysis by Rytwinski, Scur, Feeny, and Youngstrom (2013),
52% of individuals with PTSD have a major depressive disorder, with military persons
demonstrating higher rates. According to Ciechanowski & Katon (2012), PTSD has also
been associated with multiple physical illnesses such as cardiac disease, peripheral
vascular disease, liver disease, and lung disorders. Researchers Li, Fitzgerald and Rodin
(2012), discuss depression as being highly comorbid with cancer. Wachen, Patidar,
Mulligan, Naik, & Moye (2014) report PTSD diagnosed veterans with head and neck
cancers have increased post-traumatic stress symptoms and up to 35% of the symptoms
are related to diagnosis, treatments, advanced cancer stages, and psychiatric history.

The documented manifestation of head and neck cancer in the military population
align with high incidents of both depression and PTSD symptoms (Cordova, Riba,
Spiegel, 2017; Abdullah, Jaafar, Zakaria, Rajandram, Mahadevan, Yunus, Shah, 2015;
Armaiz-Pena, Lutgendorf, Cole, & Sood, 2013). According to Haman (2008), individuals
with cancers of the head and neck have a 19% - 40% rate of depression and anxiety. The
evidence is linked to the influence of the metastatic components in the neuro-biochemical
process of the central and peripheral nervous systems (Moreno-Smith, et al., 2010).
Studies frequently show an association between psychiatric and medical diagnosis via

assorted bio-psychosocial mechanisms (Abdullah, Jaafar, Zakaria, Rajandram,



Mahadevan, Yunus, Shah, 2015). There is correlation between cancer, depression, and
PTSD that is validated in a study by Abdullah et al., (2015), and indicates an inverse
relationship: quality of life deteriorates during treatments for head and neck cancer, but
increases following treatments. The physiologic process of post-traumatic stress disorder,
depression and cancer has been documented in recent research. The gap in knowledge is:
how the symptoms associated with military PTSD and the symptoms associated with
illness PTSD relates to the symptoms of the disease process? And is PTSD in the disease
process correlated with military and civilian PTSD experiences?
Post-Traumatic Stress and Physiologic Response

There are also physiological responses involving neurotransmitters to stress in
PTSD. Lehrner and Yehuda (2014), describe PTSD as a “complex interplay at multiple
biological levels with environmental and psychological stimuli” (pg.2). Top down
neurochemical responses occur when perceived input of cranial nerve activation transmits
impulses to the thalamic/hypothalamic pathway for processing and encoding. The
multistep process stimulates a neuroendocrine response releasing the stress hormone
cortisol. Repeated hits of cortisol cause a feed-back/feed-forward effect in the presence of
the symptoms of PTSD. When cortisol is released in response to stress, the body’s
metabolic rate is supported to maintain system functions. Cortisol is associated with
PTSD, fear conditioning, and major depression (VanElzakker, Dahlgren, Davis, Dubois,
& Shin, 2013). Exposure to repetitive bio-psycho-social events where adaptation to the
same stressors causes habituation to occur, over time, causes an inadequate response
leading to a lack of adaptation (Friedman, 2001, National Center for PTSD). Biologically

multiple stressors occurring in the body alter the hypothalamus pituitary adrenal (HPA)



pathway and autonomic nervous system (ANS) potentially causing depression, post-
traumatic stress, as well as possibly prompting stress-induced neuroendocrine responses
on cancer initiation and progression (Armaiz-Pena, et al, 2013). An imbalance in the
levels of neurotransmitters may influence mood and lead to symptoms associated with
depression. It is recommended that any measurements related to PTSD should
incorporate a biomarker for diagnosis and severity of disease (Lehrner & Yehuda, 2014).
In the Lehrner & Yehuda study, a decrease in cortisol after trauma exposure was a
predictor of the development of PTSD.

Disease biomarkers refer to certain characteristics that can be objectively
measured and evaluated in a biologic, pathogenic, or pharmacologic process (Lehrner &
Yehuda, 2014). PTSD symptoms are related to a dysregulatory biological response to
stress. Brenner (2011) looked at specific symptoms and the response in brain regions,
neurochemical activation of neurotransmitters, and the neuroendocrine system.
Delineation of specific PTSD symptoms offer the following insight: 1) during the process
of re-experiencing, the amygdala and insula are over activated, and cortisol, glutamate,
and norepinephrine are released, 2) during the process of hyper arousal symptoms, the
amygdala and thalamus are over activated stimulating cortisol, dopamine, epinephrine,
and norepinephrine, from the adrenals and 3) during the process of
avoidance/numbing/dissociation the prefrontal cortex and superior temporal cortex are
over activated stimulating the neurochemicals beta-endorphins from the pituitary gland,
spinal cord, brain and nervous system; cortisol from the adrenal glands; dopamine and
glutamate neurotransmitters in the brain and nervous system. The studies by Lehrner and

Yehuda (2014) show decreased cortisol levels immediately after trauma predicting the
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development of PTSD and pre-exposure dysregulation down glucocorticoid signaling
pathways.

Post-traumatic stress and military experiences are best explained in relation to the
biological insults leading to injuries. Delineating military events are seen in the neuro-
biological experiences that occur along the sensory pathway from perception of an
incident to the neurological processing. For instance, blast, chemical, and radiant
exposures invoke a perceived response from multiple sensory pathways. As blast,
chemical, and radiant threats attack the neuro-biochemical pathway, the homeostatic
environment adjusts. The neurological pathway transmits information from the
environment to the central nervous system and back to the peripheral nervous system via
the neuro-chemical transportation of cortisol and inducing neuro-information exchange in
cells, tissues, and organs. The human system is limited in its physiologic response to
sensory insult. With repeated hits of the same sensory offenses the physiologic response
is continuously on point in an effort to maintain homeostatic stability. Over time the
neuro-chemicals involved reset. The gap in knowledge is what is the effect on system
biomarkers over time.

Post-Traumatic Stress and Cancer

Post-traumatic stress disorder affects the individual similarly to other disease
processes. For example, they experience chronic pain, migraines, shortness of breath,
digestive issues, vertigo, and fatigue, et cetera. PTSD is cited in the Diagnostic and
Statistical Manual of Mental Disorders V (Rosellini, Stein, Colpe, Heeringa, Petukhova,
Sampson, 2015) as a psychiatric disorder that can develop after a traumatic event that

threatens serious injury or death and is depicted by heightened arousal, invasive thoughts,
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emotional detachment, and averting reminders of the traumatic event. The pathway for
neurotransmission of perceived environmental experiences is related to the release of the
same neuroendocrine transmitters involved in cancer diagnosis and treatments. Head and
neck cancer can be perceived as a life threatening, life-changing event that requires
invasive and unpleasant treatments. Stress symptoms related to neurological transmitters
are felt as a threat when disease and interventional treatments are experienced. In 1994,
the American Psychiatric Association qualified cancer as a traumatic event and,
according to Posluszny & colleagues (2014), included the disease in the DSM-IV under
the diagnosis of PTSD by the American Psychiatric Association (Posluszny, Dougall,
Johnson, Argiris, Ferris, Baum...Dew, 2014). The correlation between cancer and PTSD
is seen in health related consequences affecting the bio-psycho-social system. Two
specific over-riding symptoms are anxiety and depression. Current literature has
researched PTSD symptoms in the cancer survivor, identifying “cancer-related PTSD” in
up to 35% of the corresponding population (Wachen, et al, 2014).

The study of biological signaling pathways in response to cancer disease is
significant in showing psychological response factors, such as stress, associated with the
diagnosis of cancer. These response factors influence neural-biochemical pathways to
generate crosstalk between stress-related neuro-biochemical processes that impact the
tumor and stromal cells downstream signaling pathways in the progression of disease
(Lutgendorf, Sood, & Antoni, 2010; Moreno-Smith, et al, 2010; Thaker & Sood, 2008).
Stress hormones prompt the migration of tumor cells by increasing the production of
matrix metalloproteinase (MMP) production (Lutgendorf, et al, 2010). As norepinephrine

(rest and digest) and epinephrine (fight or flight) increase MMP production, head and
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neck tumor cells increase growth and migration activities. Clinically, these bio-chemicals
increase depression and stress, which promotes a pro-inflammatory environment. Stress
causes the dysregulation of the neuro-endocrine hormone, cortisol, to have an effect on
functional ability. Symptoms related to physical changes (shortness of breath, dysphagia,
pain, digestive issues, fatigue, et cetera) reflect symptoms of PTSD. There is limited
research related to military PTSD versus civilian PTSD versus illness/sickness PTSD.
The gap in knowledge is: are PTSD symptoms triggered by the physical changes or are
the symptoms of physical changes a response to the disease process and treatments,
therefore triggering an illness/sickness PTSD response?

Depression and Anxiety

Depression occurs when a change in life circumstances happens that is perceived
as a sudden, traumatic, or difficult lifetime event or experience. According to Friedman
(2001), eighty percent of veterans diagnosed with post-traumatic stress disorder have a
secondary psychiatric diagnosis, which is depression. Cancer literature examines the
PTSD experience and cites that as many as 35% of cancer survivors are diagnosed with
PTSD (Wachen, et al, 2014). According to Posluszny, et al (2014), depression in the head
and neck cancer population is reported in 20% to 46% of the population.

The incidence of depression is as high as 44% in the head and neck cancer
population (Moubayed, S., Sampalis, J., Ayad, T., Guertin, L., Bissada, E., Gologan,
O.... Christopoulos, A. 2015). Depression is linked to the specific body system failure
(tumor location), endocrine, and neurological complications of cancer (Holland & Frei,
2010). Tumor induced pro-inflammatory cytokines may induce fluctuations of

neurotransmitters that effect physiologic response causing anxiety and depression
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(Armaiz-Pena, et al, 2013; Low & Bovbjerg, 2014). The individual who has a pre-
existing diagnosis of post-traumatic stress disorder is at risk for anxiety inducing painful
flashback experiences and memories. Anxiety related to the diagnosis of cancer and the
treatment trajectories have been associated with physical symptoms that occur and are
reflective of post-traumatic stress disorder. Psychosocial symptoms in the cancer
population may be related to the cytokine effects of “disease behavior” and are seen in
the physical symptoms of depression and cognitive changes (Gregurek, Bras, Dordevic,
Ratkovic, & Brajkovic 2010). The biological production of specific neurotransmitters
produced in the system creates these symptoms based on perception of events that occur
at each experience. As sensory signals activate a biochemical response, does the response
trigger a PTSD reaction or are the symptoms associated with the disease behavior alone.
If the symptoms are disease specific, do they generate an “illness/sickness” PTSD
response?
Adaptation

Adaptation is defined as the ability of an organism to maintain and/or change
within its environment in order to survive (Von Bertalanffy, 1950). Wartime trauma
involves significant environmental and social change that is dynamic, progressive, and
endless. Biological adaptation is a selective process that incorporates behaviors as part of
the evolutionary process of the soldier for survival (Coelho, et al, 1974). Stress reactions
are individualized to discrete experiences involving predictable biological pathways, as
well as unpredictable and uncontrollable psychosocial encounters. The psychosocial
events often involve moral meaning and worth that magnify helplessness and futility

having a direct impact on the ability to adapt. The capacity of military persons to
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acclimate quickly to danger, stress, and battle is identified as resiliency and is effectively
demonstrated in the capability to adapt to physical, psychological, and social stress
during wartime.

Treatments for head and neck cancers are surgical intervention,
chemotherapeutics, radiation treatments, or some combination of these. Surgical resection
is technically difficult because of anatomical location and frequent bilateral node
involvement. Surgical intervention changes the topography of the head and neck area at
multiple levels and at many degrees of physical disruption changing the visible
representation of the person (Callahan, 2008). Chemotherapy and radiation treatments
change the physical appearance of the person by causing skin discoloration, fibrosis, and
cellular death. Single and multimodal treatments inhibit the ability of the neurologic
function of the body systems and senses. For example: headaches, fistula formations,
mucosal changes, and necrosis lead to bio-psychosocial symptoms related to
epinephrine/norepinephrine and adrenal cortical response (Sterling, 2003; Ganzel,
Morris, & Wethington, 2010). The system acts in a feedback/feed forward response
creating a cyclical reaction. In other words, the system responds with repetitive hits of
similar symptoms identified as tachycardia, shortness of breath, fatigue, gastrointestinal
distress, and diaphoresis. Physical and structural changes occurring in the head and neck
area affect the ability of the individual to adjust to daily living.

The capacity to maintain and control an acceptable quality of life in the adaptation
process is influenced by specific situations and occurrences of trauma to the head and
neck. These situations and traumas correlate with exposure to blunt injury or any

chemical/biohazard/warfare that overpowers an individual. Post-traumatic stress disorder
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follows traumatic experiences thru specific symptoms identified as re-experiencing,
hyper arousal, hyper vigilance and anxiety (Wang, Z., Caughron, B., & Young, M.
2017). In these situations, the linear order of post-traumatic stress disorder and the trauma
caused by cancer of the head and neck area influence the individual’s ability to adjust and
acclimate to normal life experiences, as both the subject’s appearance and the way they
perform activities of daily living are drastically changed. The adaptive response
compromises the personal ability to maintain the self and quality of life. Research is
limited regarding the military population and the human systems response to PTSD and
cancer. Does a diagnosis of PTSD and cancer compromise the ability to adapt to life
situations, maintain the self and quality of life in the military population?
Quality of Life and Adaptation

Quality of life can be defined as a person’s overall life satisfaction with the
environment, ability to perform activities, emotional wellbeing, physical health, social
relationships, and goal attainment (Barrois, Bravo, Gil-Montoya, Martinez-Lara, Garcia-
Medina, & Tsakos, 2015; van Nieuwenhuizen, Buffart, Brug, Leemans, Verdonck-de
Leeuw 2015). If quality of life is affected by the ability to function in a physical,
psychological, and social environment, then the manifestation of cancers of the head and
neck are detrimental to body system functions and life sustenance. The ability to perform
life-sustaining functions such as breathing, mastication, swallowing, smelling, verbal
communication, vision, and hearing are concentrated in the head and neck area. Along
with supporting life these activities are visible to the general population and play a large
role in social involvement (Callahan, 2008). The effects of treatments on the face, head,

and neck leave surgical wounds, landmark changes, and tissue destruction which can
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increase the incidence of psychological disturbance (Bonacchi, Rossi, Bellotti, Franco,
Toccafondi, ... Rosselli, 2010). According to Bonacchi, et al (2010), this psychological
disturbance, if left undiagnosed and untreated, can lead to exacerbation of symptom
suffering, increased hospitalizations, decreased compliance to treatment protocols, and a
reduced quality of life associated with physical changes related to fulfilling adaptive
behaviors necessary to maintain life sustaining function.

Somatic adaptation of a system is accomplished through the interaction of the
body with the environment (Coelho, Hamburg, Adams, 1974). According to Coelho and
colleagues, this leads to interaction within multiple body systems. Changes in one part of
the system will alter other system functions in an effort to adjust and maintain an internal
steady state. As the internal physical system works towards maintaining homeostasis,
order is sustained via sensory, central and motor system functions (Lazarus & Folkman,
1984). When the somatic system adjusts to its internal and external environment, the
physical changes align with the ability to maintain activities of daily living. The inability
to continue to function within the learned behavioral norm may lead to maladaptive
adjustments that modify an individual’s perceived personal satisfaction with the
conditions in which the person lives or their quality of life.

Quality of life is perceived from the individual’s point of view. It is person
specific and includes the whole body (mind and spirit), and encompasses the impact of
disease, treatments and their side effects (Calman, 1984). According to Calman (1984), a
good quality of life should match the individual’s hopes and aspirations at any given
moment in time. Therefore, it is fluid and ever changing. Zatzick, et al, (1997), comments

that the occurrence of PTSD increased with self-reports of chronic disease. Furthermore,
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reports demonstrated that subjects with PTSD had greater than 20% higher risk for
functional impairment, diminished wellbeing, fair or poor physical health, and increased
physical limitations (Zatzick, Marmar, Weiss, Browner, Metzler, Golding, ... Wells,
1997).

The findings from this study will add to an understanding of perceived traumatic
stress correlated with depression affecting the quality of life in the head and neck cancer
veteran. The gaps in the literature are: how does the human perception of a traumatic
event lead to PTSD and trigger a cascade of biological events changing the homeostatic
load?

Statement of the Purpose

Few studies looked at the bio-psycho-social experience related to the diagnosis
and treatments of head and neck cancer and depression in the presence of military PTSD.
Clinical observations identify a correlation between head and neck cancer and depression
on those individuals exhibiting symptoms of PTSD. Data shows an association between
PTSD and depression; head and neck cancer and depression; as well as, head and neck
cancer treatment modalities on depression. What is the effect of a diagnosis of head and
neck cancer and the treatment modalities on depression in the veteran who suddenly
presents with symptoms of PTSD? There is little data regarding the variables of PTSD,
head and neck cancer, and depression influencing adaptation and quality of life. This
study analyzes the effects of cancer diagnosis and treatment, post-traumatic stress
disorder, and depression in order to assist in further development of nursing treatment

modalities that may benefit patient outcomes.
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The challenge of head and neck cancer in the veteran population exhibiting
symptoms of PTSD is to recognize the effects of the symptoms related to PTSD, such as
depression and anxiety, that may be exacerbated by the diagnosis and treatment of head
and neck cancer and impact quality of life. Haman (2008) suggests that quality of life
depends on the response to treatments and survival after physical and psychosocial
disruption experienced at time of diagnosis. This study will examine adaptations to head
and neck cancer at time of diagnosis and initial treatments in veterans that may or may
not be demonstrating symptoms of PTSD in order to better understand the impact on
quality of life. The purpose of this research is to investigate the impact of head and neck
cancer diagnosis and treatments on those individuals with or without symptoms of
posttraumatic stress disorder, depression, anxiety, and quality of life of veterans during
adaptation. The study attempts to increase our understanding of adaptation progression
exhibited by veterans at initial diagnosis of head and neck cancer and treatment to
determine how those individuals who may or may not experience PTSD and depression
influence their recovery.

This study will utilize empirical investigations that focus on confirmation of
PTSD, anxiety, depression, and quality of life. It is hypothesized that the physiologic
process of head and neck cancer in conjunction with the diagnosis of PTSD changes
adaptability. The planned study measures adaptation to head and neck cancer in the
veteran with PTSD and without PTSD through questionnaires and surveys. The study
proposes to: 1) assess adaptation to the diagnosis and treatment modalities for head and

neck cancer in the presence of PTSD and depression, 2) assess the correlation between
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anxiety, depression and PTSD, and 3) investigate the quality of life in the veteran
diagnosed with PTSD at the time of and during head and neck cancer treatments.
Specific Aims and Research Questions
AIMI1: Identify the occurrence of symptoms of PTSD at time of diagnosis and during
exposure to treatments for head and neck cancer as evidenced by positive Post Traumatic
Stress Disorder-Post traumatic stress disorder Checklist (PTSD-PCL) test scores.
Research Question 1A: Does the diagnosis of head and neck cancer impact the
onset of PTSD symptoms as measured by the PTSD-PCL measurement tool?
AIM 2: Examine the occurrence of anxiety and depression at diagnosis and throughout
the treatment courses for head and neck cancer.
Research Question 2A: Is there a correlation between anxiety and depression as
measured by the GAD-7, and the PHQ-9 in the head and neck cancer patient at
time of diagnosis?
AIM 3: Examine quality of life in the head and neck cancer patient with/without PTSD
symptoms and undergoing treatments.
Research Question 3A: What symptoms are most frequently declared in head and
neck cancer patients measured by the UW-QOL-HNC correlated with PTSD
scores at initial diagnosis?
AIM 4: Examine the correlation between anxiety, quality of life, and PTSD throughout
treatments for head and neck cancer.
Research Question 4A: What is the correlation between symptoms of anxiety,

quality of life, and symptoms of post-traumatic stress disorder as measured by the
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GAD-7, UW-QOL-HNC and the PTSD-PCL, in head and neck cancer patients at

time of diagnosis?
AIM 5: Examine the feasibility and acceptability of a main research study on PTSD and
head and neck cancer in the military population.

Research Question 5A: Is the military population amenable to research focused on

PTSD and head and neck cancer as assessed by a small scale pilot study?
Significance

Investigating those individuals with symptoms of PTSD and those without
symptoms of PTSD identified at time of cancer diagnosis and during treatments has the
potential to identify which individuals are most likely to experience a decreased quality
of life and maladaptation thus requiring early intervention. Exploring the correlation
between head and neck cancer, PTSD, depression, and quality of life advances the
science of neurobiology in clinical practice. The importance of this study, with a focus on
specific symptoms of PTSD relative to the specific symptoms of head and neck cancer,
will add to the science regarding the effects of PTSD, anxiety, depression and head and
neck cancer on quality of life.
Chapter 2
Nursing Theory

Utilizing the four domains of nursing theory: person, environment, health, and
nursing; the nursing profession is influential in evaluating and assisting individuals with
disease processing and environmental demands. In the effort to evaluate adaptation to
head and neck cancer in the veteran population, a middle range theory is formulated

utilizing Hans Selye’s (1950) theory of stress adaptation (General Adaptation Syndrome)
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and Sterling’s (1988), Eyer’s (1988), McEwen’s (1998), & Schulkin’s (2003) theory of
allostasis. Elements of the concepts identified in Roy’s Theory of Adaptation are
acknowledged because the nursing theory is a reciprocal interaction worldview of what
occurs in humans under stressful conditions. The current formulated theory focuses on
the physiologic pathways of the peripheral and central nervous system during and after a
perceived event. Since the human is holistic and continually evolving in a constantly
changing environment, a person is never the same at any one moment in time due to an
active adaptive system. In this theory, attention is directed toward the ability of the
human system to change behaviors to meet bio-psychosocial and environmental demands
leading toward adaptive goals. Internal and external stimuli from the self and the
environment create an open, continuously changing system representing an individual’s
own range of stimulus tolerance and adaptive responses (Roy & Roberts, 1981).

The human system is dynamic and seeks to maintain homeostatic control. A
dynamic system is active, constantly adjusting to a fluctuating environment. The
tendency of the system is to maintain internal stability or homeostasis. Homeostasis is
never fully achieved; therefore, the human system continually works to maintain it. The
outcome of the exchange is adaptation where, according to Roy & Roberts (1981),
adaptive responses promote individual integrity regarding survival, self-mastery, and
growth.

The development of a middle range theory of adaptation to head and neck cancer
is a complex and interactive concept of interchange between physical, psychological,
environmental and social experiences. The main theory focuses on the physiologic mode

of adaptation where the interaction between the physical body and the environment is in
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flux and the parameters of the biological system are defined: individuals adapt to certain
stimuli based on their environment. The theory is cyclical and examines the production of
neural-chemical-endocrine processes influenced by a perceived input into the sensory and
peripheral nervous system. This process transfers to the central nervous system and
initiates the production of the neurotransmitter, cortisol. The chemical transfers back into
the peripheral nervous system to create a physical response. The integration of the
peripheral and central nervous system affecting the physical system’s processes regulate
internal function and sustain life. Adaptation occurs as the body sustains a steady state.
Figure 1 represents the continuous oscillating transfer of perceived experiences of
external environment influencing the internal self and vice versa causing a stimulus
tolerance and adaptive response.

General Adaptation Syndrome

(G.A.S.) Theory

In the homeostatic balanced

system, there is a stable state of

External
Environment

self-regulation  influenced by

Stimulus

Tolerance and Adaptive
Responses

“negative feedback™ (Steinberg &
Rittman, 1990, pg. 4). The human

system 18 Self_regulatlng because Figure 1. Perceived experience of continuous oscillating transfer

of stimulus.
input adjusts output and vice versa.

Each human system has its own value order that rules decisions and preferences. These

inherent values match the internal fixed state. When input values to negative feedback
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information parallel each other, a steady state is accomplished (Steinberg & Ritzmann,
1990).

Selye’s (1950) G.A.S. theory states, all living systems function under a stress
response. Selye (1950) defines stress as a “nonspecific response to a demand”. Steinberg
& Ritzmann, (1990) define stress as a scarcity- or excess of substance, power, or data that
contributes or results in system production. A deficiency in nutrients, water, heat, sensory
and social stimulus represents an output scarcity placing stress on the system. Whereas
toxic substances, sensory, and nutrient excess are stimulus input overloads. Output
underload and overload use similar stimulus of different forms. Therefore, stress is linked
to input and output requirements. In humans, conflict between goals or purposes during
input overload or underload produces a stress response.

The general adaptation syndrome involves three stages of adjustment: 1) the
alarm reaction occurs during an unforeseen exposure to a stressor and the adjustment
process involved; 2) the stage of resistance that maintains the adjustment including
adjustment in the entire system not just the one system exposed to the stressor. In this
stage the system is vulnerable to higher levels of the initial stressor, as well as other
stressors; and 3) the stage of exhaustion due to continued over-exposure that includes the
inability to uphold the adjustment process. Figure 2 represents Hans Selye’s theory of

adaptation to a stressor (Selye, 1976):

Alarm Reaction —— Stage of Resistance —» Stage of Exhaustion

Figure 2. General Adaptation Syndrome.
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Appendix D: SF-8

Date Name

SF-8™ Health Survey

This survey asks for your views about your health. This information will help you keep track of how
you feel and how well you are able to do your usual activities.
Answer every question by selecting the answer as indicated. If you are unsure about how to answer a
question, please give the best answer you can.
For each of the following questions, please mark an [x] in the one box that best describes your
answer.
1. Overall, how would you rate your health during the past 4 weeks?

Excellent Very Good Good Fair Poor Very Poor

2. During the past 4 weeks, how much did physical health problems limit your usual physical
activities (such as transfers or going places)?

Not at all Very little Somewhat Quite a lot Could not do physical activities

3. During the past 4 weeks, how much difficulty did you have doing your daily work, both at home
and away from home, because of your physical health?

Not at all Very little Somewhat Quite a lot Could not do daily work
4. How much bodily pain have you had during the past 4 weeks?

None Very mild Mild Moderate Severe Very severe
5. During the past 4 weeks, how much energy did you have?

Very much Quite a lot Some A little None

6. During the past 4 weeks, how much did your physical health or emotional problems limit your
usual social activities with family or friends?

Not at all Very little Somewhat Quite a lot Could not do social activities

7. During the past 4 weeks, how much have you been bothered by emotional problems (such as
feeling anxious, depressed or irritable)?

Not at all Slightly Moderately Quite a lot Extremely

8. During the past 4 weeks, how much did personal or emotional problems keep you from doing
your usual work, school or other daily activities?

Not at all Very little Somewhat Quite a lot Could not do daily activities

Thank you for completing these questions.

Revised per Fox 03/14/2012
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Appendix E: UW-QOL-HNC

Name:

Date:

University of Washington Quality of Life Questionnaire
(UW-QOL)

This questionnaire asks about your health and quality of life over the past seven days. Please
answer all of the questions by checking one box for each question.

1. Pain. (Check one box: )

| have no pain.

There is mild pain not needing medication.

| have moderate pain - requires regular medication (codeine or nonnarcotic).
| have severe pain controlled only by narcotics.

| have severe pain, not controlled by medication.

2. Appearance. (Check one box: M)

There is no change in my appearance.

The change in my appearance is minor.

My appearance bothers me but | remain active.

| feel significantly disfigured and limit my activities due to my appearance.
| cannot be with people due to my appearance.

3. Activity. (Check one box: ™)

| am as active as | have ever been.

There are times when | can't keep up my old pace, but not often.

| am often tired and have slowed down my activities although | still get out.
| don't go out because | don't have the strength.

| am usually in bed or chair and don't leave home.

4. Recreation. (Check one box: ¥)

There are no limitations to recreation at home or away from home.

There are a few things | can't do but I still get out and enjoy life.

There are many times when | wish | could get out more, but I'm not up to it.

There are severe limitations to what | can do, mostly | stay at home and watch TV.
| can't do anything enjoyable.

5. Swallowing. (Check one box: )

| can swallow as well as ever.

| cannot swallow certain solid foods.

| can only swallow liquid food.

| cannot swallow because it "goes down the wrong way" and chokes me.

6. Chewing. (Check one box: M)
| can chew as well as ever.

| can eat soft solids but cannot chew some foods.
| cannot even chew soft solids.

©University of Washington, 1999
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7. Speech. (Check one box: M)

My speech is the same as always.

| have difficulty saying some words but | can be understood over the phone.
Only my family and friends can understand me.

| cannot be understood.

8. Shoulder. (Check one box: M)

| have no problem with my shoulder.

My shoulder is stiff but it has not affected my activity or strength.

Pain or weakness in my shoulder has caused me to change my work.
| cannot work due to problems with my shoulder.

9. Taste. (Check one box: 1)

| can taste food normally.

| can taste most foods normally.
| can taste some foods.

| cannot taste any foods.

10. Saliva. (Check one box: M)

My saliva is of normal consistency.

| have less saliva than normal, but it is enough.
| have too little saliva.

| have no saliva.

11. Mood. (Check one box: ¥ )

My mood is excellent and unaffected by my cancer.

My mood is generally good and only occasionally affected by my cancer.
| am neither in a good mood nor depressed about my cancer.

| am somewhat depressed about my cancer.

| am extremely depressed about my cancer.

12. Anxiety. (Check one box: 1 )

| am not anxious about my cancer.

| am a little anxious about my cancer.
| am anxious about my cancer.

| am very anxious about my cancer.

Which issues have been the most important to you during the past 7 days?
Check M up to 3 boxes.

Pain Swallowing Taste
Appearance Chewing Saliva
Activity Speech Mood
Recreation Shoulder Anxiety

©University of Washington, 1999

v. 4
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GENERAL QUESTIONS

Compared to the month before you developed cancer, how would you rate your health-related

quality of life? (check one box: M)

Much better
Somewhat better
About the same
Somewhat worse
Much worse

In general, would you say your health-related quality of life during the past 7 days has been:
(check one box: 1)

Outstanding
Very good
Good

Fair

Poor

Very poor

Overall quality of life includes not only physical and mental health, but also many other factors, such
as family, friends, spirituality, or personal leisure activities that are important to your enjoyment of life.
Considering everything in your life that contributes to your personal well-being, rate your overall

quality of life during the past 7 days. (check one box: M)

Outstanding
Very good
Good

Fair

Poor

Very poor

Please describe any other issues (medical or nonmedical) that are important to your quality of life and
have not been adequately addressed by our questions (you may attach additional sheets if needed).

©University of Washington, 1999

v. 4



Appendix F: Demographics

ID#

DOB

Gender
1 Male
2 Female

9 Unknown

Military Branch

1 Marine

2Navy

3Army

4 Air Force

5 Coast Guard

6 National Guard

9 Unknown

Education

1 High School
2GED

3 Trade School
4 Some College

5 College

6 Graduate School
7 Post Graduate

9 Unknown

83

AGE

Race

1AA

2 White

3 Hispanic
4 Asian

5 American Indian
6 Other

9 Unknown

Employment
1 Full Time
2 Part Time

3 Retired

4 Unemployed

9 Unknown



Date of Diagnosis

Diagnosis
Diagnosis Code
Cancer Stage

Cancer Grade

Treatment

1 Surgery

2 Radiation

3 Chemotherapy

4 Radiation/Chemotherapy
5 Surgery/Radiation

6 Surgery/Chemotherapy

7 Surgery/Chemo/Radiation
8 NONE

9 Unknown

PTSD-4 questionnaire

1 Positive

2 Negative

Comorbidities (please circle)

1 Depression 5 Bipolar disease
2 Diabetes 6 Schizophrenic diseases

3 Heart Diseases 7 Hypercholesterolemia

84

Treatment Date




4 Neurologic Discases
Medications (please circle)
1 Antidepressants

2 Cardiac

3 Diabetes

4 Neurologic Medications
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Post-traumatic stress disorder in the head and neck cancer veteran population may
present a challenge to adaptation during diagnosis and treatment of illness. The
evaluation of post traumatic stress disorder, anxiety, depression and quality of life were
examined and correlated against symptom occurrence and triggering of post traumatic
symptoms across experiences. A significant correlation between PTSD-C and PTSD-S
was found (r = 0.91, p = 0.001); there was a non-significant correlation between PTSD-
M and PTSD-C; and a non-significant correlation between PTSD-M and PTSD-S. A
significant correlation between anxiety and depression was found (r = 0.94, p < 0.0001).
Physical dysfunction/function at time of diagnosis, during treatments and after treatments
was acceptable to the veteran while social-emotional function was bothersome due to
mood, anxiety, recreation, and activity. Most of the calculated correlation coefficients
were in small to moderate range, none were statistically significant at a 0.05 level.
However, there were two high level correlations between sickness PTSD and saliva (r =

0.52) and between sickness PTSD and shoulder (r = 0.52).



97

The sample size was small. Most of the correlation coefficients between the
PTSD subscale scores were not statistically significant. There are few studies of head and
neck cancer in the veteran population correlated with post-traumatic stress disorder in this
highly visible disease process that affects functional and social-emotional ability in the
veteran patient. Research into this population of veterans needs to be considered due to
the important implications in treatment development for head and neck cancer veterans

with post-traumatic stress disorder.

Key words: Head and neck cancer, post-traumatic stress disorder, anxiety, depression
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