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ABSTRACT

The aorta is the largest blood vessel in the human body and transports blood from the
heart to the rest of the body. Aortic disease, or structural abnormalities of the aortic walls, can be
life threatening, with the present study paying particular attention to thoracic aortic aneurysms
and dissections. However, little research attention has been paid to the psychological impact of
these conditions, though the data that does exist suggests that psychological distress is highly
prevalent within these patient populations.

As such, the present study aimed to design and pilot test a manualized intervention for
aortic aneurysm and dissection patients in a rural-serving cardiothoracic surgery clinic. The
manual and intervention focused on four topics: 1) disease-specific information, 2) the mental
and physical benefits of physical activity and health as a value to encourage increased activity, 3)
cognitive behavioral therapy-based tactics to challenge distorted thoughts and/or beliefs
regarding their health, 4) the importance of engaging in values-based activities to lead a fulfilling
life and protect against mental health symptomatology for future well-being. Ultimately, the
goals of the present study were to assess and improve multiple psychological and behavioral

outcomes in a group of aortic aneurysm and dissection patients.



Results indicated that post-intervention, patients reported significantly less emotional
impact and concern about their illness, in addition to feeling that their illness was, overall, less
threatening than prior to study engagement. In addition, participants reported significantly less
cardiac-related avoidance at post-intervention. Objective physical activity data showed that
patients engaged in more total vigorous activity from pre- to post-intervention. Though the study
is limited by small sample size, these results provide preliminary evidence to indicate that

educational programs may improve health-related quality of life in patients with aortic disease.
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Introduction

The aorta is the largest blood vessel in the human body with an important role; the aorta
is responsible for transporting oxygenated blood from the left ventricle to the rest of the body
(Komutrattananont et al., 2019). Aortic disease is an umbrella term for many different structural
abnormalities of the aorta including weakened or torn aortic walls or aortic occlusions (Eduardo
& Eagle, 2021). Aortic aneurysms occur when the walls of the aorta become weak, distended,
and brittle leaving the aorta more prone to tearing, or dissection (National Heart, Lung, and
Blood Institute A, 2022). Aortic aneurysms can be the result of multiple etiologies, with the most
common being unmanaged hypertension (National Heart, Lung, and Blood Institute B, 2022), in
addition to genetic connective tissue disorders including Marfan syndrome, Loey-Dietz
syndrome, or Ehlers-Danlos syndrome (Diletta et al., 2021). Aortic aneurysms and dissection are
diagnosed via various imaging methods (Kallianos & Burris, 2020) and clinical decisions
regarding medical intervention depend on multiple factors including size, location, and etiology.
The decision regarding treatment of aortic aneurysms depends on size, with some patients being
put under medical surveillance, and others undergoing surgical intervention to repair the
distension (Isselbacher et al., 2022). Aortic dissections occurring in the ascending portion of the
thoracic aorta (Type A) are a medical emergency that requires immediate surgical intervention,
while those occurring in the descending portion (Type B) can often be managed
pharmacologically (Levy, 2023; Brunkwall et al., 2012; Nienaber et al., 2010).

Psychological distress and associated consequences in those with aortic dissections have
not been well studied, and even less information exists regarding those with aneurysms. Rates of
depressive symptomatology in dissection survivors and those with aneurysms are high, with

reported ranges between 25 and 50% (Chaddha et al., 2015; Adam et al., 2018; Jordan et al.,



2024). Rates of posttraumatic stress disorder (PTSD) are consistently higher in Type A and B
thoracic aortic dissection survivors (21.4-23%; Chen et al., 2020; Lin et al., 2021; Pasadyn et al.,
2020) than in the general population (6.1-8.3%; Goldstein et al., 2016; Kilpatrick et al., 2013).
Importantly, the prevalence of PTSD is higher in Type A aortic dissection than Type B aortic
dissection patients (Lin et al., 2021), likely due to the more emergent nature and, therefore,
differing interventional approaches and subsequent impact on functioning post-treatment.

Given the paucity of information regarding psychological distress in aortic aneurysm and
dissection patients, valuable information may be gleaned from the literature regarding
psychological distress in similar open-heart surgeries such as coronary artery bypass graft
(CABQG) patients. Broadly, rates of psychological distress in CABG patients are high (major
depressive disorder: 50%; generalized anxiety disorder: 10%; Waterman et al., 2020; Del Re et
al., 2022; Celano & Huffman, 2011), but interventions targeting increased patient education and
distress both before (McCann et al., 2023; Shahmoradi et al., 2022; Salzmann et al., 2020) and
after (Serlie et al., 2007; Shelley & Pakenham, 2007; Davies, 2000) surgical intervention have
shown promise.

Accordingly, the present study aimed to design and pilot test a manualized intervention
for aortic aneurysm and dissection patients in a rural-serving cardiothoracic surgery clinic. The
manual and intervention focused on four topics: 1) disease-specific information, 2) the mental
and physical benefits of physical activity and health as a value to encourage increased activity, 3)
cognitive behavioral therapy-based tactics to challenge distorted thoughts and/or beliefs
regarding their health, 4) the importance of engaging in values-based activities to lead a fulfilling

life and protect against mental health symptomatology for future well-being. Ultimately, the



goals of the present study were to assess and improve multiple psychological and behavioral

outcomes in a group of aortic aneurysm and dissection patients.



Feasibility and acceptability of psychosocial care for patients with aortic disease
Chapter I: Literature Review
Anatomy of the Aorta

The aorta is the largest blood vessel in the human body and is responsible for carrying
oxygenated blood from the heart to the rest of the body (Komutrattananont et al., 2019). The
aorta is contained within two major areas of the body, the thorax and the abdomen; accordingly,
there are two main sections of the aorta: the thoracic aorta and abdominal aorta (Bajzer, 2004).
The thoracic aorta is divided into three sections: the ascending aorta, aortic arch, and descending
aorta. The ascending portion of the thoracic aorta includes the aortic root and the portion leading
up to the aortic arch. The aortic root contains the aortic valve and the origin of the coronary
arteries which supply blood to the heart. The aortic arch, which separates the ascending aorta
from the descending aorta, houses the branches that supply blood to the brain and upper
extremities (Kelley et al., 2023). The descending thoracic aorta carries blood away from the heart
and down toward the pelvis; once the descending thoracic aorta reaches the diaphragm, or the
muscle that separates the thorax from the abdomen, it becomes the abdominal aorta
(Komutrattananont et al., 2019).

The walls of the aorta are comprised of three layers. The outermost layer is known as the
tunica adventitia. This layer connects with other surrounding structures to ensure the stability of
the aorta. The middle layer, or the tunica media, is made up of smooth muscle tissues that allow
the aorta to dilate or narrow depending on the body’s blood flow needs. The innermost layer, the
tunica intima is the layer that is in contact with the blood itself and allows for the transportation
of oxygen and nutrients. In addition, these specialized cells ensure that blood is not absorbed

until it has reached its intended destination (Isselbacher et al., 2022).



Aortic Disease

The term aortic disease encompasses different threats to the aorta including weakened,
distended, torn, or split aortic walls or occlusions of the aorta (Eduardo & Eagle, 2021). When
the aortic walls become weakened, certain areas can become larger or dilated, creating a bulge.
These bulges are known as aortic aneurysms and can occur in both the thoracic (thoracic aortic
aneurysm) and abdominal aorta (National Heart, Lung, and Blood Institute A, 2022). For the
purposes of this study, explicit attention will be paid to thoracic aortic aneurysms and related
consequences, including thoracic aortic dissection, henceforth referred to as aneurysms as
dissections.
Thoracic Aortic Aneurysms

Etiology. As previously mentioned, aneurysms are arterial bulges that occur in the
thoracic aorta and can be present in any portion of the aorta. The diameter of a normally sized
thoracic aorta is dependent on many factors including age, gender, lifestyle factors, and the
diameter of both the descending aorta and the pulmonary artery, therefore, no single specific
measurement of the diameter constitutes the presence of an aneurysm (Mao et al., 2008). The
incidence of aneurysms is low; only 6-10 out of every 100,000 people will develop an aneurysm
(Eagleton, n.d.). Risk factors for aneurysm include hypertension and substance use including
smoking cigarettes and using stimulants (Hibino et al., 2022; National Heart, Lung, and Blood
Institute B, 2022; National Heart, Lung, and Blood Institute C, 2022).

Genetics often play an important role in the development of aneurysm; a person is 20% more

likely to develop TAA if there is a family history (Eagleton, n.d.). In addition, some genetic
conditions, specifically connective tissue disorders, predispose individuals to developing

aneurysms as they are genetically driven diseases that impact the formation of collagen and



elastin. These diseases can impact the aorta’s ability to maintain its shape, making the
development of aneurysms much more likely; such conditions include Marfan syndrome, Ehlers-
Danlos syndrome, and Loeys-Dietz syndrome

Finally, inflammatory processes can increase the risk of aneurysm. For example, aortitis is
the inflammation of the aorta itself which lead to dilation of the artery, allowing for the
formation of aneurysm (National Heart, Lung, and Blood Institute B, 2022).

Diagnosis of thoracic aortic aneurysm. Multiple imaging methods may be utilized to
diagnose aneurysm (Kallianos & Burris, 2020). Early detection of aneurysm is important for
intervention decision-making but can be difficult as 95% of those with aneurysm remain
asymptomatic until urgent intervention is required due to dissection (tearing of the innermost
layer of the aorta) or rupture (a complete tearing of all three arterial layers) of the artery
(Elefteriades & Rizzo, 2007). As such, aneurysms are often detected incidentally while
investigating other concerns (Kallianos & Burris, 2020). For example, Mori et al. (2019)
retrospectively examined over 5,000 scans involving the chest with nearly 3% (n=158) revealing
aortic dilation (Mori et al., 2019). These data suggest that aortic dilation is much more common
than the incidence of dissection and prompts call for increased attention to the detection,
prediction, and management of more severe presentations. Further, it suggests that the potential
population of aortic dilation patients in a “watch and wait” scenario is potentially much larger
than previously thought.

Once an aneurysm is detected, cardiothoracic surgeons must decide whether to intervene
surgically or place patients on optimum pharmacological therapy and conduct regular
surveillance of the aneurysm to monitor its size (Isselbacher et al., 2022).

The Pathway from Aneurysm to Dissection



If left untreated or undetected, aneurysms can become so large that they begin to burst or
tear, beginning with the innermost layer of the artery, known as aortic dissection. Aortic
aneurysm size is a strong predictor of outcomes, with aneurysms greater than 6 cm being
associated with a 15.6% risk of dissection, rupture, or death per year (Davies et al., 2002). Even
those aneurysms that have been monitored can acutely dissect with some factors making aortic
dissection more likely, including rapid, temporary, and intense surges in blood pressure, such as
extremely heavy weightlifting or the use of substances that mimic sympathetic nervous system
activation (e.g., cocaine and ecstasy). In addition, pregnancy and childbirth can increase risk of
dissection, and this risk is even greater in those with connective tissue disorders who are already
predisposed to aortic disease (Levy, 2023).

Dissection Classification by Location. There are two classifications of dissection as
posited by the Stanford classification system; type A dissections involve the ascending portion of
the aorta, while type B dissections involve the descending portion, including the arch (Daily et
al., 1970). Type A dissection is approximately two times more common than type B (Berretta et
al., 2018). Dissections can be further delineated based on the time from symptom onset to first
presentation for medical attention; those with dissections that present within 14 days of symptom
onset are regarded as acute, while those presenting after 14 days are considered chronic
(DeSanctis et al., 1987). The prognosis for chronic dissections is slightly better than acute;
chronic dissections are also more likely to be type B (Levy, 2023).

Type A Dissection Treatment and Outcomes. Type A dissection is a rare, but
catastrophic medical event that requires emergent surgical intervention (Levy, 2023). While
mortality rates for those with type A dissection were once as high as 1-2% per hour and 30% in

the first 48 hours (Tsai et al., 2005), recent data is more promising with mortality rates of 0.12%



per hour after onset and 5.8% over the first 48 hours (Isselbacher et al., 2022). These results
differ depending on whether patients were pharmacologically or surgically managed, with 48-
hour survival rates being 23.7% and 4.4%, respectively. The authors attributed this reduction in
mortality to better diagnostic imaging techniques and therefore, more rapid surgical intervention
following symptom onset (Harris et al., 2022). 30-day mortality rates for type A dissection are
between 17 and 26% (Pape et al., 2015). More recent data from German type A patients
demonstrated 30-day mortality rates of 12% (Berezowski et al., 2024).

Type B Dissection Treatment and Outcomes. Intervention recommendations differ for
type B dissection; research has revealed no short-term benefit to early surgical intervention
versus pharmacotherapy in those without complications (e.g., ongoing pain, impending rupture,
inadequate blood supply to other organs; Brunkwall et al., 2012; Nienaber et al., 2010).
Therefore, most type B dissections can be managed pharmacologically with optimal blood
pressure control and lifestyle modifications. However, those showing complications are often
treated surgically (Harris et al., 2014). Overall, short-term survival rates for those with acute type
B dissection are high, with 90% of those who are hospitalized surviving to discharge upon
receiving medical management (Hagan et al., 2000). 30-day mortality in these patients is also
improving; 30-day mortality rates for uncomplicated and complicated type B dissection are 4-
10% and 7.3%, respectively (DiMusto et al., 2010; Suzuki et al., 2014; Yuan et al., 2018).
Psychological Distress in Aneurysm/Dissection Patients

Limited research attention has been given to mental health consequences in those with
dissection, but the existing data have demonstrated high rates of psychological distress. Even less

research has examined the mental health consequences of aneurysm.



Depression and anxiety. Though limited evidence exists, available research suggests
that rates of depression and anxiety are elevated in aortic patients compared to the general
population (Adam et al., 2018; Chaddha et al., 2014; Jordan et al., 2024). Importantly,
engagement in physical activity has been found to be protective against depression post
operatively (Chaddha et al., 2015). It would be reasonable to hypothesize that patients who
undergo surgical repair may shower higher levels of mental health distress due to post-operative
restrictions resulting in inactivation. However, a pilot study conducted by the Cardiac
Psychology Laboratory revealed no significant differences in mental health symptomatology
between surgical and nonsurgical groups in a sample of aneurysm and dissection patients (Jordan
et al., 2024).

Posttraumatic Stress Disorder. Rates of posttraumatic stress disorder (PTSD) are
consistently higher in type A and B dissection survivors than in the general population (Chen et
al., 2020; Goldstein et al., 2016; Kilpatrick et al., 2013; Lin et al., 2021; Pasadyn et al., 2020).
Prevalence of PTSD has been shown to be higher in type A than type B dissection survivors (Lin
et al., 2021). This discrepancy likely exists because type A dissection nearly always requires
immediate surgical intervention (Levy et al., 2023; Brunkwall et al., 2012; Nienaber et al., 2010).

Research is mixed regarding risk factors for the development of PTSD following
dissection. While some studies found no sex differences in rates of PTSD following dissection
(Chen et al., 2020; Pasadyn et al., 2020), female status was found to be significantly associated
with PTSD risk in another (Lin et al., 2021). However, depressive symptoms have consistently
been found to be positively associated with PTSD symptoms, likely due to symptom overlap
including low mood and sleep disturbances (Chen et al., 2020; Lin et al., 2021; Pasadyn et al.,

2020). The presence of postoperative complications (e.g., atrial fibrillation, prolonged



ventilation, renal failure) have also been shown to increase the risk of PTSD in type A survivors
(Pasadyn et al., 2020). However, in a group of German type A survivors, duration of hospital
stay, a potential proxy for complications/ease of physical recovery, did not affect risk of PTSD
development (Adam et al., 2018).

Continued sexual activity and engagement in occupational obligations was found to be
protective against the development of PTSD, perhaps due to the incidental exposure provided by
continued engagement (Pasadyn et al., 2020). However, PA engagement prior to dissection has
also shown protective effects for overall physical and mental well-being, but not development of
PTSD (Adam et al., 2018). Evidence is mixed regarding sex differences in protective factors
against PTSD for dissection survivors with one study showing that college education or higher,
stronger subjective support, and greater optimism were protective for men, but not women (Chen
et al., 2020). However, a different study found that optimism was an important protective factor
against PTSD for both male and female, type A and B survivors (Lin et al., 2021).

Though many studies speak to patients who have met diagnostic criteria or cut-off scores
for PTSD, many dissection survivors experience subclinical levels of PTSD that are still
distressing and impairing (Pasadyn et al., 2020). In a study examining type A survivors, 23% of
the sample met diagnostic criteria for PTSD and over half of the entire sample had at least one
symptom of PTSD, even after a median of 6.8 years post-operative (Pasadyn et al., 2020).

It is important to highlight that one of the hallmark symptoms of PTSD, hypervigilance,
is consistently elevated in those who have experienced type A dissection. For example, the most
highly endorsed symptom in the Pasadyn et al. (2020) study was feeling “constantly on guard”
with these results being corroborated by a qualitative study conducted with a group of 10 type A

and B survivors (Jonsson et al., 2020). This hypervigilance to bodily sensations following

10



cardiac events has been detailed in other cardiac disease states, particularly as it relates to the
patient experience following implantable cardioverter defibrillator (ICD) shocks. Such
hypervigilance is likely maintained by body-checking behaviors (e.g., checking blood pressure,
heart rate, body “scanning”) that both provide the illusion of control over future cardiac events
and prompt overestimation of their risk for future events (Sears et al., 2023).

Health-related quality of life.

Health-related quality of life in Type A Dissection Survivors. Health-related quality of
life (HRQoL) is defined by the U.S. Department of Health and Human Services as “a
multidomain concept that represents the patient’s general perception of the effect of illness and
treatment on physical, psychological, and social aspects of life” (U.S. Department of Health and
Human Services, 2006). It stands to reason that those who have experienced dissection or are
living with aneurysm may experience reduced HRQoL, whether due to the symptoms
themselves, or the mental/emotional ramifications that often accompany these conditions, as
reported above. Most available data demonstrates that HRQoL is lower in type A survivors than
that of the general population (Endlich et al., 2015; Eranki et al., 2022; Jussli-Melchers et al.,
2017). Data also suggests that type A patients have worse HRQoL specifically related to pain
and function then aneurysm patients who also underwent surgical repair (Immer et al., 2002).
Interestingly, a study conducted by St. Pierre et al. (2022) found that on the SF-36, type A
dissection patients scored lower on all domains, except mental health. This finding contrasts with
the aforementioned studies that demonstrate mental health symptomatology at higher rates than
in the general population. There are inconsistent findings regarding the impact of age on HRQoL

in type A patients; a meta-analysis demonstrated that older patients are more vulnerable to
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physical consequences, while younger patients suffer more mentally (Eranki et al., 2022) while
another study found no differences in HRQoL by age (Jussli-Melchers et al., 2017).

Health-related quality of life in Type B Dissection Survivors. HRQoL has also been
examined in type B survivors. One such study examined HRQoL using the SF-36 before and
after type B surgical repair, finding that patients reported improvements in all studied domains
except emotional role, vitality, and mental health after surgical intervention. HRQoL has also
been compared in type B patients who underwent elective versus urgent surgical repair, with
results demonstrating no significant differences in HRQoL between groups 2.5 years post-
operatively (Dick et al., 2009). Research has demonstrated that for type B patients who were
managed pharmacologically, improvements were experienced in pain and social functioning and
reductions were observed in emotional role domain, with all other domains remaining consistent
as measured by the SF-36 (Bi et al., 2020).

HRQoL has been examined in pharmacological versus surgical intervention patients, with
no significant differences in HRQoL emerging between groups. However, patients of both
groups scored lower on physical functioning than the general population, with younger patients
showing more impairment. As might be expected, more time since medical event and subsequent
intervention was associated with greater HRQoL (Meccanici et al., 2023).

A primary concern of examining HRQoL in medically complex patients is the
identification of a comparison group. Healthy age-matched adult comparisons are available on
generic quality of life (QOL) measures, but the use of disease-specific measures only allows for
comparisons between “unhealthy” patient groups. Generic QOL measures may lack specificity

in patient populations with specific symptoms or concerns.
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Physical Activity in Aortic Disease Patients

As previously mentioned, many patients with aortic disease fear PA, despite PA
engagement before and after dissection repair being associated with better outcomes (Adam et
al., 2018; Pasadyn et al., 2020). Current guidelines suggest that moderate cardiovascular activity
is safe for patients with aortic disease and regular, moderate cardiovascular exercise could reduce
strain on the aorta because of decreased blood pressure (Corone et al., 2009). Some forms of PA,
however, are discouraged including very heavy weightlifting, sprinting, and contact sports, such
as football or hockey (Chaddha et al., 2014; Isselbacher et al. 2022). Maximum workload
weightlifting is discouraged, due to the massive spikes in blood pressure that occur when
straining to lift very heavy weights (Isselbacher et al., 2022). Engagement in contact sports is
discouraged due to the potential for aortic dissection as the result of blunt-force trauma (Gang et
al., 2023).

These fears of PA often generalize beyond formal exercise in cardiac patients. Many
cardiac patients fear and therefore avoid sexual activity due to its exertive nature. However,
sexual activity is considered safe; blood pressure and heart rate are only moderately elevated
during sexual activity, even at the time of climax, and normalize within two minutes of orgasm
(Chaddha et al., 2014). Continued engagement in sexual activity is associated with less mental
health distress, while avoidance of sexual activity is associated with reduced mental and physical
HRQoL in type A survivors (Pasadyn et al., 2020). Further, limited sexual activity has been
associated with both anxiety and depression in cardiac patients (Friedman, 2000; Kriston et al.,
2010). Peer-reviewed, informational patient pages have been created to dispel such myths

regarding PA in aortic disease patients (Martin et al., 2023).
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Psychological Distress, Associated Consequences, and Interventions in Cardiac Surgery
Patients

While limited information exists regarding psychological distress in aneurysm and
dissection patients, a wealth of literature is available regarding other cardiac surgeries,
particularly coronary artery bypass grafting (CABG). Available evidence suggests that
psychological distress is highly prevalent in CABG patients and that the presence of such distress
has tremendous impacts on post-surgical outcomes including quality of life, medical regimen
adherence, and even mortality (McCann et al., 2023).

Psychological distress.

First, the experience of depressive symptoms following CABG is common; prior work
suggests that up to 50% of post-CABG patients experience depressive symptomatology with
many reaching diagnostic threshold for Major Depressive Disorder (MDD; Waterman et al.,
2020; Del Re et al., 2022; Celano & Huffman, 2011). Such symptoms can persist well after
anatomically successful surgical intervention and physical recovery, with a recent meta-analysis
reporting that depressive symptoms are often present even one year post-operatively (Correa-
Rodriguez et al., 2020).

Anxious symptomatology is also highly prevalent in patients before CABG, with multiple
lines of work indicating increased rates of anxiety after successful CABG (Gallagher &
McKinley, 2007; Krannich et al., 2007; Rymaszewska et al., 2003). The prevalence of
generalized anxiety disorder (GAD) is elevated in CABG patients compared to the normal
population, with prior meta-analytic work suggesting that approximately 10% of post-CABG

patients reach the diagnostic threshold for GAD, while the 12-month worldwide prevalence for
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GAD is approximately 1.3% (Lewis-Fernandez et al. 2010; Mezuk et al. 2013; Ruscio et al.
2017; Tully et al., 2015).

Predictors of psychological distress. Many factors influence the development of
psychological distress both pre- and post-surgical intervention. Beginning with demographic
factors, evidence is mixed regarding age and sex as predictors of distress in cardiac surgery
patients. A recent meta-analysis found that while some research has found no evidence of age
and sex differences in post-surgical distress, other work has demonstrated small to moderately
increased distress in female and younger patients. The authors hypothesized that these
differences in results may be due to the limited enrollment of both younger patients and female
patients (McCann et al., 2023). Marital status also has important implications on psychological
distress and health outcomes post-cardiac surgery with those are partnered exhibiting less mental
health symptomatology, much greater medication adherence, increased engagement with cardiac
rehab, more PA, more healthful dietary habits, and less healthcare utilization than single patients
(Caccamo et al., 2020; Dhindsa et al., 2020; McCann et al., 2023).

Next, other factors following cardiac surgery appear to differentially impact
psychological distress; for example, angina, or chest pain, is frequently experienced in patients
who undergo cardiac surgery requiring sternotomy, such as aortic repair (Kloner & Chaitman,
2017; Finn & Bower, 1976). Patients are generally not adept at distinguishing between
uncomfortable and threatening chest pain, and therefore, the experience of pain can be extremely
distressing, as patients often interpret it as a sign of danger (Bass & Mayou, 2002). Importantly,
the relationship between pain and distress is bidirectional, with evidence showing that although
post-operative pain can predict the presence of depressive symptoms, pre-existing psychological

distress predicts greater post-operative pain (Perski et al., 1998). High stress levels have also
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been shown to increase the risk of developing depression and lasting anxiety following cardiac
surgical intervention (Curcio et al., 2019; Richardson et al., 2012).

Regarding health-promoting behaviors, PA engagement both pre- and post-operatively
has proven protective against psychological distress in CABG patients (McCann et al., 2023;
Kehler et al., 2019). As previously mentioned, PA has shown preservative effects on mental
health in aortic patients (Chaddha et al., 2015) with research also showing that limited PA
engagement puts CABG patients at risk for psychological distress (Guerrera et al., 2020;
Hammen, 2018). In fact, for post-operative patients with a history of depression, lack of PA
more than doubled the risk of depression (Horne et al., 2013).

Ramifications of psychological distress.

The consequences of psychological distress both pre- and post-operatively extend beyond

the mental health symptomatology itself and have important implications for patient health and

overall quality of life. Meta-analytic work has determined that the presence of chest pain predicts

slight increases in psychological distress post-operatively and has consequences; those CABG
patients experiencing post-operative pain show reduced treatment adherence which can have
deleterious effects on symptom burden, quality of life, healthcare utilization, functional status,
and mental health (McCann et al., 2023; Ono et al., 2022; Karawan Sayad Sallam et al., 2022;
Hokkanen et al., 2021; Abd EI-Moneam Ahmed et al., 2022; Tiifekei et al., 2022; Aydin &
Giirsoy, 2019). The identification and treatment of mental health distress in surgical patients is
paramount, with data showing that the presence of anxiety of depression is associated with

increased hospitalization, morbidity, and up to 75% greater risk of future cardiac events (Li et

al., 2020; Martens et al., 2010; Tully et al., 2011).
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Efficacy of interventions in reducing psychological distress.

Interventions targeting psychological distress with education and PA show promising
results: first, interventions targeting increased PA in post-cardiac surgery patients have proven
efficacious with increased PA levels linked to improved mood, perceptions of QoL, and well-
being compared to patients who did not increase PA engagement (Gray et al., 2022; McAuley &
Rudolph, 2016; Mao et al., 2020).

Interventions expressly dedicated to increasing education before surgical intervention
have demonstrated efficacy in reducing patient distress, enhancing QoL, and improving health
outcomes (McCann et al., 2023; Shahmoradi et al., 2022; Salzmann et al., 2020). Importantly,
patient perceptions of the quality of information provided matter; in a study examining the
impact of education in post-operative cardiac patients, those who perceived educational
information as “high quality” showed greater reductions in anxious and depressive
symptomatology than those who perceived the information as “low quality” (Davies, 2000).

Patients who received psychological care interventions (e.g., aimed toward encouraging
patients to feel and express their emotions, rely on social support, and seek information
following surgery) demonstrated moderately lower levels of both anxiety and depression than
those who received the standard of care, even up to two years post-operatively (Serlie et al.,
2007). Participation in cardiac rehabilitation programs has been associated with small reductions
in the likelihood of future cardiac events and post-operative distress and interventions with goals
of improving psychological skills often take place in this setting (Beatty et al., 2023; McMahon
et al., 2017; Rutledge et al., 2013). Meta-analytic work examining the effects of psychological
treatment in cardiac rehabilitation programs demonstrated that while such treatments were

efficacious in reducing depressive symptoms, no significant differences emerged in anxious
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symptoms between intervention and control groups (Linden et al., 2007). In contrast, one study
reported increased anxiety from baseline following two-week engagement in cardiac
rehabilitation with authors attributing this rise in anxiety levels to more knowledge regarding
potential risks (Caccamo et al., 2020). Shelley and Pakenham (2007) utilized psychologists to
provide individualized cognitive behavioral techniques to pre-operative, first-time CABG
patients. Participants with high levels of self-efficacy benefitted from the intervention post-
operatively as evidenced by lower ratings of pain and distress while those with lower self-
efficacy reported greater distress, possibly due to being made aware of their vulnerability.
Although the bulk of the available research is focused on pre-operative education, there is some
evidence to show that post-operative education versus care as usual can also improve patient
outcomes including rehospitalization (Bates et al., 2014).

One RCT aimed to determine if the timing of educational intervention (pre- versus post-
surgery) impacted outcomes including knowledge of post-CABG self-care and symptoms, with
no significant differences emerging (Fredericks, 2009).

Common-Sense Model of Illness Self-Regulation

The common-sense model of illness self-regulation describes how individuals
conceptualize their illness(es) to cope intellectually, behaviorally, and emotionally (Leventhal et
al., 1980; Leventhal et al., 1984; Leventhal et al., 1982). The model has five facets: cause,
timeline, controllability, consequences, and identity. First, there are many attributions patients
can make about the sources of responsibility for their illness, whether it be
emotional/psychological (Moss-Motris et al., 1996), environmental, or biological (Heijmans &
de Ridder, 1998; Leventhal et al., 2016). Timeline refers to the beliefs an individual has

regarding the duration of the illness, whether they believe that they will heal quickly, or if the
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illness carries a “life sentence” (Leventhal et al., 2016). The controllability component of the
common-sense model refers to the degree to which patients feel that they can have an impact on
their illness and its progression through behavioral means (e.g., adhering to medical regimens;
Leventhal et al., 2016). Many patients wonder about the consequences that their illness will have
on their life whether it be social, emotional, physical, or financial, among other possible
outcomes (Leventhal et al., 2016). Identity refers to both being able to label or name the illness
itself (versus symptoms for which a diagnosis has not yet been made) and perceptions regarding
illness symptomatology (Leventhal et al., 2016).

This conceptual framework of illness self-regulation goes beyond conceptualization and
has important implications for patients. Specifically, illness representations have been found to
impact the cognitive processing of information about their illness, symptoms, coping behaviors,
and medical regimen adherence (Croyle & Ditto, 1990). These representations also affect
patients’ decisions regarding healthcare utilization (Leventhal et al., 1980; Leventhal et al., 1992)
and have effectively predicted success in chronic illness coping (Hampson et al., 1990). Such
implications have been examined in CABG patients, with those viewing their condition as
chronic feeling less control over their condition and the ability of medical regimen adherence to
have positive effects, in addition to greater perceived consequences of their condition (Hermele
et al., 2007).

Behavioral Activation and Physical Activity

Behavioral activation (BA) is a behaviorally based treatment protocol used for the
treatment of depression, with aims to fight deactivation through the identification of values, and
subsequently, the encouragement of values-based activity engagement (Lejuez et al., 2011). The

protocol posits that deactivated patients lack environmental reinforcement from engagement in

19



positive, valued activities, and therefore remain stuck in a cycle of depressive thoughts/feelings,
limited activity engagement, and a lack of reinforcement from their environment (Jacobson et al.,
1996; Dimaggio & Shahar, 2017; Hopko et al., 2006). As mentioned above, many patients who
undergo cardiac surgery endorse the experience of depressive symptomatology and report
deactivation (Waterman et al., 2020; Del Re et al., 2022; Celano & Huffman, 2011). Importantly,
a qualitative study aimed at determining common values of CVD patients elucidated nine values
including “to have or maintain a healthy lifestyle”, with a subtheme of wanting help with
increasing PA levels (Bente et al., 2021). PA interventions with a BA foundation have shown
significant reductions in depressive symptomatology and significantly increased self-reported PA
engagement in women with diabetes, with this increased PA engagement being associated with
increased social engagement (Schneider et al., 2016).
Efficacy of Cognitive Behavioral Therapy Treatments in Patients with Cardiovascular
Disease

Cognitive behavioral therapy (CBT) is a psychotherapeutic intervention aimed at
targeting both thoughts/beliefs (e.g., identifying distorted thinking patterns and realigning
thoughts with reality) and behaviors (e.g., reducing avoidance behaviors; American
Psychological Association Division 12, n.d.). CBT has demonstrated efficacy in improving
outcomes in patients with CVD including reductions in anxiety, depression (Holdgaard et al.,
2023; Liet al., 2021), and stress (Holdgaard et al., 2023). In addition, CBT interventions in CVD
patients have been shown to improve heart-related quality of life, a measure assessing both
physical and emotional quality of life in patients with CVD (Oldridge et al., 2014), and
adherence to cardiovascular rehabilitation programs (Holdgaard et al., 2023). Finally, CBT

interventions for CVD patients have proven effective in reducing both readmissions for CVD-
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related problems and rates of both fatal and nonfatal CVD events, even at seven years post-
intervention (Holdgaard et al., 2023; Gulliksson et al., 2011).
Study Purpose

Accordingly, the goal of the present study was to pilot study a manualized intervention
for aneurysm and dissection patients based on the principles of CBT and BA to increase patient
education, allowing for challenging of faulty beliefs about their disease state and ultimately,
reduce disease-specific distress. A second goal was to increase PA levels through education
about value-driven behavior and the role of PA in promoting a healthy lifestyle. The intervention
focused on four topics: 1) disease-specific information, 2) the mental and physical benefits of PA
and health as a value to encourage increased PA, 3) CBT-based tactics to challenge distorted
thoughts and/or beliefs regarding their health, 4) the importance of engaging in values-based
activities to lead a fulfilling life and protect against mental health symptomatology for future
well-being. This multi-faceted approach to improving patient quality of life was novel in both its

design and intended population, those with aortic disease.
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Chapter II: Methods

Study Aims

The purpose of the present study was to pilot-test the feasibility, acceptability, and
efficacy of a four-session manualized intervention based on principles of CBT and BA for
utilization in a group of patients with aneurysms and dissections. The intervention provided
information spanning multiple domains including 1) disease-specific information, 2) the mental
and physical benefits of PA and health as a value to encourage increased PA, 3) CBT-based
tactics to challenge distorted thoughts and/or beliefs regarding their health, 4) the importance of
engaging in values-based activities to lead a fulfilling life and protect against mental health
symptomatology for future well-being. The study targeted both general and disease-specific
distress with a secondary behavioral target of increasing PA.
Aim 1

The current study aimed to determine the feasibility and acceptability of a CBT and BA-
based manualized intervention for survivors of dissection and those living with aneurysms in a
rural-serving cardiothoracic surgery clinic. Evaluation of feasibility was determined by the
recruitment effort’s success (i.e., the proportion of approached patients who agreed versus
refused to participate) including reported barriers for those who declined to participate, rates of
intervention completion, and attrition. Intervention acceptability was evaluated using a
questionnaire completed after the final session.

Hypothesis 1. It was anticipated that over 50% of approached patients would be
interested in participating in the intervention due to its unique nature and the high documented
rates of psychological distress in this patient population. It was hypothesized that certain barriers

would prohibit actual participation, such as patient distance from ECHI and time constraints.
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However, the option of three different treatment delivery modalities was predicted to allow for
greater participation than if only in-person participation was offered. It was predicted that
attrition rates may be of concern given that patients were expected to engage in the intervention
for approximately 1.5 hours each week for four weeks, regardless of treatment delivery modality.
Aim 2

The current study aimed to further establish levels of general psychological and disease-
specific distress in dissection survivors and patients living with aneurysm. In addition, the study
aimed to examine how distance from treating hospital at the time of dissection may impact the
experience of psychological distress. Distress was determined using various measures of both
general psychological and disease-specific distress.

Hypothesis 2. It was predicted that both general psychological and disease-specific
distress would be highly prevalent in both survivors of aortic dissection and those living with
aneurysms, consistent with prior pilot work conducted by the East Carolina University Cardiac
Psychology Laboratory (Jordan et al., 2024). Further, it was hypothesized that those residing
farther from the treating hospital at the time of dissection would display higher rates of general
psychological distress than those closer.

Aim 3

The current study aimed to determine whether the proposed intervention was effective at
reducing general psychological distress, disease-specific distress, and increasing PA levels.
Outcomes regarding both disease-specific and psychological distress were evaluated using
validated and normed scales, described below. PA was measured using actigraphy watches

provided to patients at baseline and returned after intervention completion.
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Hypothesis 3. It was predicted that patients who completed all four sessions of the
intervention would show reduced disease-specific and general psychological distress and
increased PA levels at intervention conclusion compared to baseline.

Aim 4

The current study aimed to determine if controllability, a facet of the common-sense
model of illness self-regulation, differs between pre-and post-intervention. This outcome was
measured using the Brief Illness Perception Questionnaire, described below.

Hypothesis 4. It was predicted that the proposed combination of disease-specific
education, CBT strategies to challenge faulty thinking about their condition, and the use of BA-
based tactics to increase value-driven PA would improve patient perceptions of controllability
regarding their diagnoses.

Procedure
Participants

In congruence with previously established guidelines for pilot feasibility studies using
quantitative measures (Teresi et al., 2022), we aimed to recruit thirty participants. Ultimately, 28
participants were recruited with 15 participants completing the intervention. Eligibility status for
the current study included being at least 18 years old, English-speaking, and with a documented
history of either aneurysm or dissection. Those patients who were under 18 years old, not
proficient in the English language, had a contraindication to PA, or had no documented history
of aneurysm or dissection were not approached for participation in the study.

Study Recruitment
The present study was approved by the East Carolina University and Medical Center

Institutional Review Board, at which point study recruitment began. A review of patients on the
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cardiothoracic surgery department’s schedule was conducted, with patient eligibility being
determined through a preliminary review of their electronic health record (EHR). Patient
eligibility was confirmed by their physician or nurse practitioner. Then, eligible patients were
approached and informed of the study by a team member during their regularly scheduled
appointment. The study team member described the study and outlined what was expected of
participating patients. If patients expressed interest in study participation, the study team member
and patient completed the informed consent process and time was provided for patients to ask
questions. Following the provision of informed consent, patients completed baseline measures
and were given the actigraphy watch with instructions to wear the watch for at least four hours
each day and take it off when showering/bathing. In addition, participants were provided with
copies of disease-specific manuals at the time of consent.

Baseline measures included the Patient Health Questionnaire (PHQ-2), the Generalized
Anxiety Disorder Questionnaire (GAD-2), the Primary Care PTSD Screen for DSM-5 (PC-
PTSD-5), the CDC Healthy Days Core Module (CDC HRQOL-4) the Cardiac Anxiety
Questionnaire (CAQ), the Fear About Exercise Questionnaire (FAE), the Brief Illness Perception
Questionnaire (BIPQ), and the Duke Activity Status Index (DASI). Participants completed these
measures again following completion of the intervention, with the addition of an intervention
evaluation questionnaire. Participants were compensated for their time with $15 at the time of
consent and $15 after intervention completion for a total of $30.

Intervention Plan and Outline
The present study intervention took place over four sessions via multiple delivery

modalities. The intervention utilized CBT principles, particularly the introduction of cognitive
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restructuring and BA to provide disease-specific and general psychoeducation, help participants
challenge and reframe maladaptive thoughts about their condition, and increase PA levels.

To allow for maximum exposure and ease of intervention administration, the intervention
was delivered via three modalities depending on patient preference. First, traditional in-person
groups were offered. Second, virtual groups were offered for those who either could not or did
not wish to attend in person. These groups, both in-person and virtual, contained two to three
participants in each group, allowing for more direct communication between group facilitators
and participants, conversation between participants. Cardiac psychology laboratory members
served as group facilitators, with those having at least two years of clinical training (rising third
years) being eligible to lead groups and those with one year of clinical training (rising second
years) being eligible to serve as secondary facilitators. Facilitators only lead group sessions after
attending a group training led by the current author to gain familiarity with the manual,
intervention, and disease-specific education. In-person and virtual group sessions lasted
approximately 60 minutes. If participants were unable to attend a session, make-up sessions
(whether virtual or in-person) were offered on an individual basis with the present author and
this option was utilized on two occasions.

The third treatment modality required interested participants to watch pre-recorded
videos of the present author detailing the information from each module in the same way that it
1s provided during the group formats. However, due to the individual nature of the pre-recorded
videos treatment modality, participants in this format could not benefit from either asking
questions in-vivo or hearing comments and questions from other participants. Initially, it was
planned that participants would be sent links to pre-recorded videos via Microsoft Teams,

however, Microsoft Teams lacked the capability to ascertain whether patients had watched each
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video in its entirety. Therefore, participants were sent videos embedded within a Qualtrics
survey; Qualtrics allowed for settings that prevented submission of the survey until enough time
had passed to ensure the video had been played in its entirety. In addition, the creation of a
Qualtrics survey allowed for the creation of an open-ended survey area so that participants could
take note of any questions they had whilst watching. The four videos were each approximately
twenty minutes long. The present author called each participant in this group once survey results
indicated that they had watched each of the four videos to check in and allow for participants to
ask questions regarding session content.

As noted above, four sessions were conducted, whether via in-person or virtual groups or
via pre-recorded video. The first session of the series provided disease-specific education. As the
sample was comprised of both aneurysm and dissection patients, disease-specific education was
different, particularly as it related to the actual pathophysiology of their disease state. As such,
patients were divided by diagnosis for the first session to allow for easier dissemination of
disease-specific education. For the pre-recorded video modality, the present author recorded two
separate videos: one for those with a diagnosis of aneurysm and one for those with dissection.
For those participating in group modalities (both in-person and virtual), patients attended the first
disease-specific education class separately and then came together for the remaining three
sessions. The second session detailed the mental and physical benefits of PA and the exploration
of health as a value to encourage increased PA. Importantly, activity restrictions were similar for
both patient groups, and therefore, information about the safety of PA engagement was the same.
The third session prioritized the teaching of CBT-based tactics to challenge distorted thoughts

and/or beliefs regarding their health. The fourth and final session emphasized the importance of
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valued activity engagement to promote meaning and fulfillment in their lives and protect against
mental health symptomatology for future well-being.

After the fourth session, participants were re-administered measures completed at
baseline. Those participating in in-person groups completed paper and pencil measures. Those
participating in virtual groups completed the measures via Qualtrics survey sent at the end of the
fourth week. Those in the pre-recorded video group completed measures via Qualtrics survey
after they watched the final video and completed the fourth check-in call.

Measures and Information from EHR
Demographic Information

A review of participant’s electronic health records (EHR) was conducted to obtain
demographic information including sex, age, race, ethnicity, marital status, employment status,
education level, and insurance type. The three former variables were collected to serve as a
proxy for patient socioeconomic status (SES).

Medical Information

Information regarding other medical comorbidities (e.g., diabetes mellitus, hypertension,
and chronic kidney disease, among others) was collected from patients’ EHR to gain information
about medical complexity. This information was used to calculate the Charlson Comorbidity
Index (CCI; Charlson et al., 1987), a measure that predicts 10-year survival rates in those with
advanced disease states, to gain information about patient disease burden and to quantify
participant medical complexity.

Measures
Patient Health Questionnaire- 2-item. The PHQ-2 is a brief, valid, 2-item screening

measure for depressive symptoms including anhedonia and depressed mood (Kroenke et al.,
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2003). This measure was developed from the traditional 9-item version to provide a briefer scale
to be used in either larger assessment batteries or clinical settings. Patients are asked to indicate
how often they have experienced each of the two previously mentioned symptoms in the most
recent two-week period, rated on a scale of 0-3 and ranging from “not at all” to “nearly every
day.” Scores on the two items are summed to calculate a total PHQ-2 score, with scores above
three warranting further screening and indicating the potential presence of major depressive
disorder. The PHQ-2 has demonstrated good internal consistency with a Cronbach’s alpha of
0.77 (Maroufizadeh et al., 2019).

Generalized Anxiety Disorder Questionnaire- 2-item. The GAD-2 is a brief, valid, 2-
item screening measure used for the assessment of generalized anxiety disorder symptoms
including feelings of nervousness and inability to manage worry (Kroenke et al., 2007). This
measure was developed from the traditional 7-item version to provide a briefer scale to be used
in clinical populations. Patients are instructed to gauge how often they have experienced the
aforementioned symptoms in the last two weeks, rated on a scale of 0-3 and ranging from “not at
all” to “nearly every day”. Scores on the two items are summed to calculate a total GAD-2
score, with scores above three warranting further screening and indicating the potential presence
of generalized anxiety disorder. The GAD-2 has demonstrated good reliability (o =.77) and
validity in addition to high correlations with GAD-7 total scores (» = 0.94, p <0.01), indicating
good utility in clinical populations (Ahn et al., 2019; Hughes et al., 2018).

Primary Care PTSD Screen for DSM-5. The PC-PTSD-5 is a five-item screening
measure designed to assess for the presence of PTSD with questions based on DSM-5 criteria
(Prins et al., 2015). In the initial validation study conducted with a sample veterans, the PC-

PTSD-5 showed exceptional diagnostic accuracy with excellent sensitivity (95%) and specificity
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(85%; Prins et al., 2016). The PC-PTSD-5 has also been used and validated within civilian
populations (Williamson et al., 2022; Lathan et al., 2023) with results demonstrating that cut-off
scores of four maximized sensitivity and demonstrated adequate specificity in a civilian
population.

Cardiac Anxiety Questionnaire. The Cardiac CAQ is an 18-item self-report measure
developed to examine cardiac-specific anxiety. The CAQ has three subscales: cardiac fear,
cardiac-related avoidance, and heart-focused attention. Participants must indicate how often they
felt or behaved in accordance with each item on a 5-point Likert scale ranging from zero (never)
to four (always). The scores of all items are averaged to provide an overall CAQ scale score.
Items that comprise each of the three scales are also averaged to calculate subscale scores. Both
CAQ total and subscale scores can be compared to averages provided by the author from its
initial validation study to indicate whether patients show higher or lower-than-average cardiac
anxiety as compared with post-cardiac angiography patients. The scale has demonstrated good
internal consistency (as= 0.83) and convergent validity with other previously validated measures
of psychological distress (Eifert et al., 2000).

Healthy Days Core Module. CDC HRQOL-4 is a four-question module that is a subset
of the CDC’s Healthy Days Measure. The CDC HRQOL-4 assesses one’s perceptions about their
health status generally, the number of days patients felt physically unwell over the past month,
the number of days patients felt mentally unwell over the past month, and how many days
patient’s mental or physical health limited their ability to engage in activities as usual over the
past month (Centers for Disease Control and Prevention [CDC], 2000). The CDC-HRQOL-4 has
shown good construct, internal, and test-retest validity in a group of non-institutionalized

American adults (CDC, 1998; Hennessy et al., 1994; Andresen et al., 2003).
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Fear About Exercise Questionnaire. The FAE Questionnaire is a 5-item questionnaire
designed to evaluate fear associated with PA and exertion (Farris et al., 2019). Items aim to
assess the examinee’s beliefs about their ability to safely engage in exercise. Specifically, the
questionnaire assesses the degree to which patients believe that: 1) a physical event might occur
during exercise, 2) they won’t be able to breathe sufficiently well during exercise, 3) a cardiac
event will happen during exercise, 4) they must stop or slow down exercise because of health,
and 5) they should avoid exercising alone due to safety concerns. Participants must rate their
responses on a 5-point Likert scale ranging from “strongly agree” to “strongly disagree.” The
tool was developed within a patient population attending cardiovascular pulmonary
rehabilitation. Fear of exertion was found to be significantly negatively correlated with patient
outcomes (Farris et al., 2019). Measures of internal consistency were not reported.

Brief Illness Perception Questionnaire. The BIPQ is a 9-item self-report measure of
cognitive and emotional manifestations of illness (Broadbent et al., 2006). Specifically,
questions focus on aspects of personal attributions and perceptions of control over disease
course. Psychometric reliability and validity have been established in many different patient
populations. Research has shown that patients’ illness perceptions, as measured by the BIPQ, are
associated with important outcomes, including medical regimen adherence, quality of life, self-
management behaviors, and functional recovery (Petrie et al., 2007).

Duke Activity Status Index. The DASI is a 12-item scale that assesses self-reported
functional ability by evaluating examinees’ ability to complete major activities of daily living
including household and self-care tasks and recreational activities, including playing sports, and
sexual functioning. The tool is valuable in determining patient daily functioning levels. The

measure is scored using the metabolic equivalence of task (MET) and has shown good reliability

31



(Spearman’s correlation: 0.58-0.81) in patients with various manifestations of heart disease
(Hlatky et al., 1989).

Intervention Evaluation Questionnaire. After the final session, participants were asked
to complete a measure assessing their satisfaction with the intervention and any perceived
benefits they may have experienced from having participated. Specifically, they were asked if
they saw improvements in their levels of aortic disease education, confidence in their ability to
manage their health, satisfaction with the program, their perception of the clarity and ease with
which program information could be understood, and interest in additional programs for aortic
patients in the future. In addition, an open-ended question asked patients to provide any other
feedback that they have regarding the intervention.

Data Analysis

IBM SPSS Statistics (Version 31, IBM Corp.) was used for all data analysis. Descriptive
statistics were run to compile demographic and medical information. In addition, dependent
samples t-tests were used to draw comparisons and understand differences between participant
scores on measures and physical activity pre- and post-intervention. Additional assumptions for
dependent samples t-tests (i.e., normal distribution of data, extreme outliers) were assessed for
each variable. When either of these assumptions were violated, a non-parametric test,
specifically Wilcoxon signed-rank tests were utilized given the paired nature of the data was
used.

Aim 1. To determine the feasibility of the proposed intervention, recruitment efforts,
program completion, and attrition rates were collected. To determine if the intervention was
feasible in the ECHI Cardiothoracic Surgery clinic, records were kept that indicated the number

of patients approached, if they agreed to participate in the intervention, and if not, the reason that
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was given for declining which were coded to allow for modifications of future interventions
offered by the cardiac psychology laboratory. The frequency and percentage of patients who
completed the intervention and attrition rate was calculated.

To assess participant perception of the intervention, descriptive statistics were calculated
based on the intervention evaluation questionnaire.

Aim 2. To further establish rates of general psychological and disease-specific distress in
dissection survivors and aneurysm patients, descriptive statistics were run. Specifically, these
analyses examined scores on the PHQ-2, GAD-2, PC-PTSD-5, BIPQ, FAE, and CAQ. An initial
aim of the study was to determine if distance from treating hospital at time of dissection had an
impact on posttraumatic stress symptoms as measured by the PC-PTSD-5. However, only four
participants with dissections enrolled in the study and as such it is unlikely that these analyses
would have yielded statistically meaningful results.

Aim 3. To determine the impact of the intervention on disease-specific, general
psychological distress, and PA levels, dependent samples t-tests were conducted. For general
psychological and disease-specific distress, dependent samples t-tests were run on scores on the
PHQ-2, GAD-2, PC-PTSD-5, CAQ, BIPQ, and FAE at baseline and post-intervention. PA
engagement at pre- and post-intervention were determined using accelerometer data that
provides information on step count, daily active minutes, and sedentary time. Pre- and post-
intervention data were compared using dependent samples t-tests to determine if changes in PA
engagement were present.

Aim 4. To determine whether patient perceptions of controllability as delineated by the

BIPQ differed between pre- and post-intervention, dependent samples t-tests were conducted.
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Chapter II1: Results

Socioeconomic Demographic Variables

A total of 15 participants were recruited from the cardiothoracic surgery department and
completed the intervention. All participants had diagnoses of either aneurysm or dissection.
Participants ranged in age from 45 to 82 years old with an average age of 65 years old (SD =
10.67). The majority of participants identified as male (66.7%), White (66.7%), Non-
Hispanic/Latino (93.3%), married (66.7%) and retired (53.3%). Education level was unable to be
assessed as it rarely appeared in participants’ medical charts. The majority of participants
(53.3%) had Medicare insurance coverage. See Table 1 below for full demographic variables.
Mental and Physical Health Variables

The most common primary aortic diagnosis for participants was ascending aneurysm
(73.3%). The majority of participants had not had an ED visit (60.0%) or been hospitalized over
the past year (53.3%). Of those who had been hospitalized (seven patients; 46.7%), most had
been hospitalized for reasons related to cardiovascular disease; only one had a non-
cardiovascular disease related hospitalization. A Charlson Comorbidity Index (CCI) score was
calculated for each patient to gauge medical severity given factors including age and other
medical comorbidities. The CCI provides a predicted 10-year survival rate. The average score on
the CCI (M =3.29, SD = 2.03, range = 0-9), communicated an average predicted 10-year
survival rate between 54% and 77% (Charlson et al., 1987).

Mental health diagnoses were not collected from patient’s EHR as prior research has
demonstrated poor accuracy for behavioral health concerns in EHRs including diagnoses and

treatment, both outpatient services and psychiatric hospitalizations (Madden et al., 2016).
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Table 1

Participant Socioeconomic Demographic Variables

Demographic variable n %
Sex

Male 10 66.7

Female 5 333
Race

White 10 66.7

Black 5 333
Ethnicity

Non-Hispanic/Latino 14 93.3

Hispanic/Latino 1 6.7
Marital status

Single 3 20.0

Married 10 66.7

Widowed 1 6.7

Legally separated 1 6.7
Employment status

Employed 5 333

Retired 8 53.3

Disabled 2 13.3
Insurance

Medicare 8 53.3

Medicaid 1 6.7

Private 5 333

Veterans Affairs 1 6.7

However, psychotropic medication prescription status was collected, with nearly 40% of the

sample being actively prescribed psychotropic medications.

Self-Reported General Psychological and Disease-Specific Distress

General Psychological Distress

General psychological distress, both pre-and post-intervention, was measured utilizing the

PHQ-2, GAD-2, and PC-PTSD-5. Assumptions of normality were violated regarding depressive

symptoms as measured by the PHQ-2 between pre- and post-intervention. Therefore, a Wilcoxon

signed-rank test was used to examine potential differences. Results of this analysis indicated no

35



significant difference in depressive symptoms between pre-and post-intervention, Z=-0.77, p =
0.44, r = -0.20. One participant (6.6%) met the threshold for further examination of depressive
symptoms both at the time of consent and post-intervention.

Results of dependent samples t-tests comparing anxiety as measured by the GAD-2
between pre (M = 1.27, SD = 1.75) and post-intervention (M = 0.93, SD = 1.03) were non-
significant #(14) = 0.86, p = 0.20, d = 0.22. Regarding reported scores at or above threshold for
further examination of symptoms, at time of consent, 13.3% (2/15) reported such
symptomatology while at post-intervention, 6.6% of patients (1/15) were at this threshold.

There was no significant difference in posttraumatic stress as measured by the PC-PTSD-5
between pre- (M = 1.07, SD = 1.54) and post-intervention (M = 1.07, SD = 1.54), 1(13) = 0.00, p
=0.50, d = .00 One participant was excluded from this analysis given that they reported
exposure to a Criterion A traumatic event at baseline, but denied exposure to such an event at
study end. Regarding reported scores at or above threshold for further examination of symptoms,
at time of consent, 6.6% (1/15) reported such symptomatology while at post-intervention, no
participants met this threshold. Importantly, all participants were provided with local outpatient
and crisis hotline resources at consent and post-intervention.

Disease Specific Distress

Disease-specific distress was measured using the CAQ, FAE questionnaire, and BIPQ.
First, regarding the CAQ, results showed no significant difference in total CAQ scores between
pre- (M =1.41, SD = 0.53) and post (M = 1.42, SD = 0.50) intervention, #(14) =-0.027, p = 0.49,
d =-0.01. Additionally, there was no significant difference in heart-focused attention between
pre- (M =1.19, SD = 0.85) and post-intervention (M = 1.23, SD = 0.56), #(14) =-0.218, p = 0.42,

d =-0.06. No significant difference was found in cardiac-related fear from pre- (M = 1.32, SD =
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0.71) to post-intervention (M = 1.50, SD = 0.50), #(14) =-1.20, p = 0.12, d =-0.31. However,
results of dependent samples t-tests demonstrated that participants reported significantly less
cardiac-related avoidance between pre- (M = 1.80, SD = 1.1) and post-intervention (M = 1.48,
SD =1.00), #(14)=2.24, p = 0.02, d = 0.58.

No significant differences were found between fear of exercise between pre- (M = 14.53,
SD = 5.68) and post-intervention (M = 12.47, SD = 4.64), though the result approached
significance with participants reporting less fear of exercise post-intervention #(14) = 1.61, p =
0.07,d=0.42.

Results of the BIPQ demonstrated a significant reduction in overall perceived threat posed
by their illness between pre- (M = 39.47, SD = 9.05) and post-intervention (M = 34.10, SD =
12.33), #((14) = 1.94, p = 0.04, d = 0.50. Assumptions of normality were violated regarding
emotional impact of their condition between pre- and post-intervention, therefore, a Wilcoxon
signed-rank test was used to examine potential differences. Results of this analysis indicated that
emotional impact of their condition was significantly reduced between pre-and post-intervention,
Z=-1.67,p=0.05,r=0.43. Results also demonstrated that patients viewed their conditions as
significantly less concerning between pre-(M = 6.87, SD = 2.82) and post-intervention (M = 4.53,
SD =2.9), (14)=2.70, p = 0.01, d = 0.70. There were no significant differences in patient’s
perceived understanding of their illness, impact of their illness on their life, illness duration,
control over illness, perceived treatment efficacy, and their experience of symptoms, all ps >
0.05. See Tables 2 and 3 for further information.

Measures Assessing Function
To assess for differences in function as measured by the Duke Activity Status Index

(DASI), a Wilcoxon signed-rank test was utilized as the assumption of normality was not met
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Table 2

Self-Report Data Between Pre- and Post-Intervention: Dependent Samples T-tests

Measure Pre- Post- 1(14) p d
Intervention Intervention
(M, SD) (M, SD)
GAD-2 1.27,1.75 0.93, 1.03 0.86 020 0.22
PC-PTSD-5* 1.07, 1.54 1.07, 1.54 0.00%* 0.50 0.00
CAQ 1.41,0.53 1.42, 0.50 -0.03 049 -0.01
HFA 1.19, 0.85 1.23,0.85 -0.22 042 -0.06
Avoidance 1.80, 1.1 1.48,1.00 2.24 0.02 0.58
Fear 1.32,0.71 1.50, 0.50 -1.20 0.12 -0.31
FOE 14.53, 5.68 12.47,4.64 1.61 0.07 042
BIPQ 39.47,9.05 34.10, 12.33 1.94 0.04 0.50
Concern 6.87,2.82 4.53,2.9 2.70 0.01 0.70
Understanding
(coherence) 5.13,3.85 3.07,3.26 1.52 0.08 0.39
Treatment
control 4.13,3.78 427,294 -0.11 046 -0.03
Timeline 6.87,3.18 5.80, 3.47 1.28 0.11 0.33
Personal
control 5.07,2.43 5.93,2.82 -0.77 023 -0.20
Symptoms 2.60,2.23 2.93,2.55 -0.84 021 -0.22
Impact on life 4.12,2.72 4.07,2.34 0.08 047 0.02
CDC-
HRQOL-4
Physical 6.60, 6.99 8.27, 8.96 -0.54 030 -0.14
health not
good
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Mental health 5.12,7.73 4.53, 6.56 0.42 034 0.11
not good

*one patient’s data omitted given criterion A inconsistency: #(13)

Table 3

Self-Report Data Between Pre- and Post-Intervention: Wilcoxon Signed- Rank Tests

Measure Z )4 r

PHQ-2 -0.77 0.44 -0.20
BIPQ: Emotional impact -1.67 0.05 0.43
DASI -1.47 0.14 -0.38

CDC-HRQoL-4: Subjective health
ratings .00 1.00 .00

CDC-HRQoL-4: Health interfering
days -0.79 0.43 -0.20

following visual inspection demonstrating outliers and negative skew. Results demonstrated no
significant difference in reported functional ability between pre- and post-intervention, Z =-1.47,
p=0.14,r=-0.38.

The CDC-HRQOL-4 was administered to patients to assess overall perception of health,
days over the past month where physical health and mental health were “not good” and how
many days either physical or mental health interfered with function. Results demonstrated no
significant differences in days where physical health was not good between pre- (M = 6.60, SD =
6.99) and post-intervention (M = 8.27, SD = 8.96), t(14) = -0.54, p = 0.30, d = -0.14. There was
also no significant difference between pre- (M = 5.12, SD = 7.73) and post-intervention (M =
4.43, SD = 6.56) regarding number of days where mental health was not good, #(14) =0.42, p =
0.34, d = 0.11. Assumptions of normality were violated regarding self-reported rating of their

health (i.e., poor, fair, good, very good) between pre- and post-intervention. Therefore, a
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Wilcoxon signed-rank test was used to examine potential differences. Results demonstrated no
significant difference in subjective ratings of health between pre- and post-intervention, Z = .00,
p=1.00, »=.00. Assumptions of normality were again violated regarding self-reported number
of days where physical or mental health interfered with usual activities, and a Wilcoxon signed-
rank test was again used. Results indicated no significant difference in number of health-
interfering days between pre-and post-intervention, Z=-0.79,p=0.43,r=  -0.20.

Physical Activity

Physical activity was measured objectively utilizing accelerometers provided at time of
consent. Baseline and post-intervention physical activity was collected including total sedentary
time, total and continuous moderate activity time, and total and continuous vigorous activity
time. Importantly, the accelerometers measured physical activity in hours, and the values in the
following section are reported as such.

Results demonstrated no significant differences in pre- (M = 15.64, SD = 1.81) and post-
intervention (M = 15.29, SD = 3.74) total sedentary time #11) =0.42, p=0.41,d = 0.12. There
were also no significant differences in total moderate physical activity between pre- (M = 3.83,
SD = 2.12) and post-intervention (M =4.12, SD = 2.25), #(11) =-0.67, p = 0.26, d = -0.19.
Results of analyses demonstrated a significant increase in total vigorous physical activity time
between pre- (M = 1.05, SD = 0.82) and post-intervention (M = 1.43, SD =0.99), #(11) =-2.62, p
=0.01,d=0.76. No significant difference was observed between pre- (M = 0.06, SD =0.11)
and post-intervention (M = 0.21, SD = 0.37) in continuous vigorous physical activity, #(11) = -
1.21, p=0.13, d = -0.35. Assumptions of normality were violated for pre-and post-intervention

moderate continuous activity, therefore, Wilcoxon’s signed-rank test was utilized. Results
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indicated no significant difference in continuous moderate activity between pre- and post-
intervention, Z=-1.48, p = 0.14, r = -0.43. See Tables 4 and 5 below.
Table 4

Physical Activity Data Between Pre- and Post-Intervention: Dependent Samples T-tests

Activity type Pre-Intervention Post/mid- «(11) )4 d
(measured in M, SD) Intervention
hours) (M, SD)

Total sedentary

time 15.64, 1.81 15.29,3.74 0.42 0.41 0.12

Total moderate

time 3.83,2.12 4.12,2.25 -0.67 026  -0.19

Total vigorous

time 1.05, 0.82 1.43, 0.99 -2.62 0.01 0.76

Continuous

vigorous time 0.06, 0.11 0.21, 0.37 1.21 0.13 -0.35
Table 5

Physical Activity Data Between Pre- and Post-Intervention: Wilcoxon Signed-Rank Test

Activity type Z p r

Continuous moderate time -1.48 0.14 -0.43

Analysis of Study Aims
Aim 1: Intervention Feasibility and Acceptability

Feasibility. Recruitment efforts including number of patients who were screened and
deemed eligible, approached, and amenable to study participant were recorded to assess
feasibility of the present study. As noted above, the cardiothoracic surgery department’s clinic
schedule was reviewed to determine which patients were eligible for participation. Of 124

patients who were deemed eligible, 42 patients were not approached either due to lack of
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recruiter availability (n=30) or at the recommendation of medical providers (n=12). 82 total
patients were approached and offered study participation. Of these 82, 28 patients (34%)
consented to study participation. Of these 28, six participants chose to participate in the
traditional in-person groups, three opted to take part in the virtual groups, and two participants
requested to participate in both the virtual/in-person groups due to availability constraints. 17
participants participated in the asynchronous pre-recorded video modality. Regarding attrition, of
the 28 total patients who agreed to intervention participation, 15 completed the intervention in its
entirety demonstrating an attrition rate of 46.4%. See Figure 1 for study recruitment flow.

Of those 15 participants who completed the intervention, four participated in the in-
person group option, two participated in the virtual groups, seven were in the asynchronous
modality, and two opted for hybrid in-person/virtual participation. Two in-person and one virtual
group interventions were conducted.

Reported Barriers to Participation. As previously stated, 82 patients were approached for

participation in the study with 28 agreeing to intervention participation. Thus, 54 patients
declined to participate. 29 (56%) participants did not offer a reason for declining to participate in
the study. Six participants (11%) declined citing specific psychosocial barriers including
insufficient time, transportation limitations, or difficulty using technology. Seven participants
(13%) reported that they were simply uninterested in participation, with some citing a lack of
psychological distress concerning their condition. For twelve patients (22%), their reason for
declining participation was not captured due to recruiter failure to record.

Study Acceptability. Participants were administered a survey assessing study

acceptability following study completion. The survey asked participants to rate the degree to

which they felt the program improved their disease-specific knowledge and confidence to
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Figure 1

Recruitment and Study Flow

Patients deemed eligible for
participation (N= 124)

Excluded (n= 96)
I Not approached (n= 42)
I Declined to participate (n= 54 )

Intervention sample (n=28)

Chosen modality

.

In-person groups (n=T7)

*One participant who agreed to

in-person group engaged in
hybrid virtual/in-person

Asynchronous videos (n=17)

Follow-up

Lost to follow-up (n=2)

One never attended a session.
One stopped attending after
second session, Neither were
responsive to outreach.

Lost to follow-up (n=7)

One watched all four videos but
did not complete post-measures

One watched three videos and
stopped responding

Five never watched first video
following consent

Discontinued intervention (n=3)

One realized he did not have a
working email address

One reported he would be unable
to continue intervention without
specific reason

One reported overwhelm with
new medical diagnosis

Analyzed (n=4)

Analyzed for all variables except
physical activity (=1)

Analysis

Analyzed for all variables (n= 6)

Analyzed for all variables except
physical activity (n=1)

l

Virtual groups (n=4)

*One participant who agreed to
virtual group engaged in hybrid
virtual/in-person

l

Lost to follow-up (n=1)

Patient didn’t attend first session
and was not responsive to
outreach.

Analyzed for all variables (n= 2)

Analyzed for all variables except
physical activity (n=1)




manage their health, their satisfaction with the program, the clarity and accessibility of
information provided in the study, and if they would be interested in future aortic programming.
Participants rated their agreement with corresponding statements on a 5-point Likert scale
(strongly disagree to strongly agree; one to five). In addition, an open-ended item allowed for
participants to provide other feedback, comments, or concerns.

The majority of participants (13 participants; 86.7%) felt that the intervention helped
them to understand their condition better, with a mean item score of 4.2 (SD = 0.68). Nearly all
(93.4%) participants reported feeling more confident to manage their health following study
completion (M = 4.20, SD = 0.56) and reported satisfaction with the program (M =4.27, SD =
0.59). All participants (100%) reported that the information provided during the intervention was
clear and easy to understand (M = 4.53, SD = 0.52). Over half (60%) of participants reported that
they would be interested in additional programs for aortic patients in the future (M = 3.93, SD =
0.88). Importantly, no participants disagreed or strongly disagreed with any of the statements
posed by the intervention evaluation questionnaire.

Nine out of 15 participants provided additional feedback in the open-ended “feedback,
comments, or concerns” section of the survey. Initially, the present author sought to, along with
another graduate student, code these responses according to various themes and assess for inter-
rater reliability. However, a lack of initial coding scheme and small sample size (nine responses)
likely make this analysis unlikely to be meaningful. Instead, patient responses were summarized
and grouped.

One participant praised the intervention overall and highlighted that they saw no areas for
improvement. Four participants highlighted that information provided by the study was helpful,

with one of these participants also stating that they appreciated the option for both in-person and

44



virtual participation. Two participants reported that they enjoyed the study. One participant
reported satisfaction particularly related to the relaxation skills offered throughout the
intervention. Another highlighted that the program has “caused me to maybe do some self-
study.” Finally, two participant responses were unrelated to the present intervention, one
highlighting their satisfaction with their medical team’s explanation of their condition and the
other describing feeling uncomfortable regarding their experience of shortness of breath due to a
different medical condition.

Aim 2: Further Establishing Rates of General Psychological and Disease-Specific Distress
within Aortic Disease Patients

General Psychological Distress. At the time of consent, before any intervention

procedures took place, participants, regardless of aortic diagnosis (n=28), reported low levels of
PTSD symptomatology (M = 0.96, SD = 1.40) as measured by the PC- PTSD-5, which has a
possible range of 0-5, with four being the recommended cut-off for further examination of
symptoms. For those with type A dissection (n=2), posttraumatic stress symptomatology was
denied (M = 0, SD = 0). For those with Type B TAD (n=2), the average PC-PTSD-5 score was
2.5 (SD = 3.54). For those with ascending aneurysm (n=24), the average PC-PTSD score was
0.92 (SD = 1.4). For all groups, average scores were below recommended PC-PTSD cut-offs for
further examination of symptoms, with 7% of participants (n=2) reporting scores at or above the
threshold.

Participants (n=28) also reported low levels of depressive symptomatology at the time of
consent as measured by the PHQ-2 (M = 1.07, SD = 1.39) with a possible range of 0-6. For those
with type A dissection (n=2), the average PHQ-2 score was 0.50 (SD = 0.71), For those with type

B dissection (n=2), the average PHQ-2 score was 3 (SD = 2.83). For those with ascending
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aneurysm (n=24), the average score on the PHQ-2 was 1.07 (SD = 1.39). For those with type A
dissection and ascending aneurysm, average scores were below recommended PHQ-2 cut-off
scores (three), while the average score for type B dissection patients was at the threshold
recommended for further examination of symptoms. Overall, 7% of participants (n=2) reported
scores at or above the recommended threshold.

On a brief measure of anxious symptoms, the GAD-2, participants (n=28) again reported
low levels of anxiety (M = 1.54, SD = 1.75) at time of consent. With regard to anxious symptoms
by group, participants with type A dissection (n=2) had an average GAD-2 score of 1 (SD =
1.41). Patients with type B dissection (n=2) had an average GAD-2 score of 1.5 (SD =0.71). The
average score for patients with ascending aneurysm was 1.58 (SD = 1.86). For all groups,
average scores were below recommended GAD-2 cut-off scores for suspicion of generalized
anxiety disorder (three). Overall, 21% of participants (n=6) reported scores at or above the
threshold.

Initially, data analysis plans included utilizing Pearson’s correlations to determine if
dissection survivors who lived further away from the treating hospital at time of dissection
displayed greater distress than those who lived closer. However, only four participants of the
initial 28 who consented to participate in the study had an aortic dissection diagnosis, rendering
this analysis unlikely to yield meaningful results.

Disease-Specific Distress. Disease-specific distress was measured using the Cardiac

Anxiety Questionnaire (CAQ), the Brief Illness Perception Questionnaire (BIPQ) and the Fear
About Exercise (FAE) questionnaire.
At the time of consent, participants’ (n=28) average total score on the CAQ was 1.43 (SD

= 0.66; range 0-4). Those with type A dissection (n=2) had an average score of 1.47 (SD = 0.20),
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those with type B dissection (n=2) had an average score of 1.97 (SD = 0.82), and those with
ascending aneurysm (n=24) had an average score of 1.38 (SD = 0.68). When considering cardiac
related fear as measured by the CAQ, participants’ average score was 1.45 (SD = 0.80; range 0-
4). Those with type A dissection (n=2) had an average fear score of 1.32 (SD = 0.26), while
those with type B dissection (n=2) had an average fear score of 2.25 (SD = 1.06). Patients with
ascending aneurysm (n= 24) had an average fear score of 1.39 (SD = 0.81). At the time of
consent, participants’ average score on the avoidance subscale was 1.71 (SD = 1.04). Participants
with type A dissection displayed an average avoidance score of 1.9 (SD = 0.14) and type B
dissection participants had an average score of 1.8 (SD = 0.85). Aneurysm patients had an
average avoidance score of 1.68 (SD = 1.11). Finally, when considering heart-focused attention,
the total sample at time of consent (n=28) displayed an average score of 1.11 (SD = 0.72). Type
A dissection patients (n=2) had an average score of 1.30 (SD = 1.30) and type B patients (n=2)
had an average score of 1.7 (SD = 2.12). Patients with ascending aneurysm had an average heart-
focused attention score of 1.05 (SD = 0.61).

Considering the BIPQ at time of consent, participants’ (n=28) average score for overall
perceived threat posed by illness was 42.25 (SD = 12.55). Subscales have a possible score
between 0 and 10 with higher scores indicating more negative illness perceptions. At the time of
consent, participants (n = 28) reported the following average scores on each subscale:
consequences (4.43), timeline (6.64), personal control over illness (5.14), treatment control
(5.64), experience of symptoms (3.18), concern about illness (6.64), coherence (5.86), and
emotional impact of condition (4.89).

Scores on the FAE varied between five and 24, demonstrating significant range with the

average score at time of consent being 14.14 (SD = 5.18).
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Aim 3: Determine Intervention Impact on Disease-Specific and General Psychological
Distress and Physical Activity Levels

Disease-Specific Distress. Disease-specific distress was captured using the CAQ, BIPQ,

and FAE. First, regarding results of the CAQ, between pre- and post-intervention, participants
(n=15) displayed significantly reduced cardiac-related avoidance (p = 0.02) with a moderate
effect size (d = 0.58). There were no significant differences in overall cardiac anxiety, heart-
focused attention, or cardiac-related fear.

Results from the BIPQ demonstrated that participants viewed their conditions as, overall,
significantly less threatening from pre- to post-intervention (p = 0.04,) with a moderate effect
size (d = 0.50). Analysis of BIPQ subscales showed that patients reported significantly reduced
emotional impact of their condition between pre- and post-intervention (p = 0.05) with a
moderate effect size (d = 0.47). In addition, patients reported significantly less concern about
their conditions between pre-and post-intervention (p = 0.01) with a moderate to large effect size
(d=0.70). No significant differences were observed between pre-and post-intervention on items
assessing treatment control, perceptions of illness timeline, experience of symptoms, or illness
impact on life (all ps > 0.05). However, patients reported relatively greater understanding of their
illnesses, with results approaching significance (p = 0.08, d = 0.39).

Regarding fear about exercise, no significant differences were found between pre- and
post-intervention, though the result approached significance with participants reporting less fear
of exercise post-intervention, with moderate effect size (p = 0.07, d = 0.42).

General Psychological Distress. General psychological distress was measured utilizing

the PHQ-2, GAD-2, and PC-PTSD-5. No significant differences were observed between pre-and

post-intervention in depressive, anxious, or trauma symptomatology.
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Physical Activity Levels. Physical activity was measured utilizing accelerometers

provided to participants at the time of consent. Baseline and post intervention physical activity
was collected in units of hours including total sedentary time, total and continuous moderate
activity time, and total and continuous vigorous activity time. There were no significant
differences in total sedentary time, continuous vigorous physical activity time, and total and
continuous moderate activity time between pre- and post-intervention. However, results
demonstrated a significant increase in total vigorous activity time between pre- and post-
intervention (p = 0.01, d = 0.76).
Aim 4: Determine Intervention Impact on Feelings of Personal Control over Illness

No significant differences were observed in perceptions of personal control over illness

between pre- and post-intervention (p = 0.23, d =-0.20).

49



Chapter IV: Discussion

The present study sought to determine the feasibility and acceptability of a four-session
intervention based in principles of behavioral activation and traditional cognitive behavioral
therapy. Additional study aims included further establishing rates of general psychological and
disease-specific distress in aortic disease patients and determining whether general psychological
distress, disease-specific distress, and perceptions of personal control over illness differed
significantly between pre- and post-intervention.

It was hypothesized that at least 50% of patients who were approached for participation
in the study would be interested in participating. In addition, it was hypothesized that attrition
may be of concern given the time commitment required for participating individuals
(approximately 1.5 hours for each of the four sessions). Regarding other aims, it was
hypothesized that following intervention completion, participants would experience a reduction
in general and disease-specific psychological distress, increased physical activity levels, and an
improvement in feelings of personal control over their condition.

Results of the study revealed 1) increased participation in the present study compared to
similar interventions without virtual options, 2) high satisfaction with the intervention itself and
information provided by the program, 3) reductions in appraisal of threat posed by illness, 4)
reduced concern about medical condition, 5) reduced emotional impact of medical condition, 6)
reduced cardiac-related avoidance and 7) increased engagement in vigorous physical activity.

The findings of the study and their significance will be discussed in further detail below.
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Review of Major Study Findings
Feasibility

Review of the cardiothoracic surgery department’s schedule throughout the recruitment
period showed that 124 patients were eligible for study participation, 82 patients were
approached, 28 agreed to participate and 15 completed the entire intervention (46.4% attrition).
Of the patients who finished the intervention, five participated in the in-person group option (of
seven who consented; 28.6% attrition), three participated in the virtual groups (of four who
consented; 25% attrition), seven were in the asynchronous modality (of seventeen who
consented; 58.8% attrition). One patient who had initially signed up for the in-person group and
one who had initially signed up for virtual group participation ultimately opted for hybrid in-
person/virtual participation given time/availability constraints.

Acceptance rate for intervention participation was 34%; though it was hypothesized that
50% of patients approach would be interested in participating, these results show promise. This
study expanded on past work conducted by the Cardiac Psychology Laboratory which identified
the provision of virtual options as a future direction to promote feasibility. This intervention was
conducted with a sample of ICD patients recruited from the East Carolina Heart Institute and
utilized a nearly identical method for recruitment with results demonstrating a participation rate
of 17.07% (Harrell et al., 2024). Importantly, this study offered only traditional, in-person
participation and was three sessions versus the four required by the current intervention. Despite
greater demands posed by the present study, the participation rate doubled that of the prior study,
with a likely explanation for this increase being that the present study offered additional modes

of participation that combat cost of participation, distance from treating hospital, and time
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constraints, barriers frequently cited for those receiving healthcare in eastern North Carolina
(Burch, 2022; Jordan et al., 2024).
Acceptability

One primary aim of the present feasibility study was to determine acceptance of the
intervention for aortic disease patients. Study acceptability was assessed using a survey
administered following completion of the intervention. The survey asked participants to rate the
degree to which they felt the program improved their disease-specific knowledge and confidence
to manage their health, their satisfaction with the program, the clarity and accessibility of
information provided in the study, and if they would be interested in future aortic programming.
Participants rated their agreement using statements on a 5-point Likert scale (strongly disagree to
strongly agree; one to five). In addition, an open-ended item allowed for participants to provide
other feedback, comments, or concerns.

The majority of participants felt that the intervention improved their understanding of
their condition (86.7%) and confidence in managing their health (93.3%). Participants reported
high satisfaction with program itself, and the clarity of information provided, with over half
reporting interest in additional aortic disease programming in the future. On the open-ended
feedback portion of the survey, participants praised the information provided by the study,
expressed appreciation for the provision of virtual options, and highlighted that they enjoyed the
study.

General Psychological Distress

General psychological distress was measured at baseline and post-intervention within

domains including depression (measured using PHQ-2), anxiety (measured utilizing GAD-2),

and posttraumatic stress (measured using PC-PTSD-5). No significant differences emerged in
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scores between pre- and post-intervention in any of the three domains. Importantly, average
scores within each domain were below recommended cut-off scores for further examination of
symptoms both at baseline and post- intervention. One participant (6.6%) met the threshold for
further examination of depressive symptoms as measured by the PHQ-2 both at the time of
consent and post-intervention. Regarding reported scores at or above threshold for further
examination of PTSD symptoms, at time of consent, 14.3% (2/14) reported such
symptomatology while at post-intervention, 7.1% of patients (1/14) were at or above this
threshold. As noted above, one patient was excluded from analysis of PTSD symptomatology
given that they reported exposure to a Criterion A traumatic event at baseline but not at post-
intervention.

One possible explanation for why general psychological distress did not differ between
pre- and post-intervention is that the sample, at baseline, displayed low levels of distress. It is
also possible that improvements in general psychological distress were not observed due to the
specificity of the present intervention; as the focus of the material was entirely related to disease-
specific distress, perhaps participants did not view the psychological tactics as generalizable to
more general mental health distress. Next, prior interventions aiming to increase PA in post-
cardiac surgery patients found significant improvements in mood post-intervention, but it is
important to highlight that such studies have had an express focus on increasing PA (Gray et al.,
2022; Mao et al., 2020). Perhaps the present study was missing an active ingredient for
improvement of depressive symptoms in that physical activity was encouraged but received less
attention than the aforementioned studies given that the present intervention had other, additional

aims.
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Disease-Specific Distress

The present study examined several aspects of disease-specific distress including cardiac
anxiety (CAQ), illness perceptions (BIPQ), and fear of physical activity engagement (FAE).

Cardiac anxiety as measured by the CAQ demonstrated that at both baseline and post-
intervention, participants in the present study reported lower levels of overall cardiac anxiety,
cardiac-related fear, heart-focused attention, and cardiac-related avoidance than the average
patient with cardiovascular disease as delineated by Eifert et. al (2000). No significant
differences in overall cardiac anxiety, heart-focused attention, or cardiac-related fear emerged
between baseline and post-intervention, however, participants reported significantly lowered
levels of cardiac-related avoidance following intervention engagement. It is possible that
avoidance was significantly reduced while other variables did not change due to mechanisms
associated with exposure-based models of fear reduction. These models posit that repeated
confrontation (versus avoidance) of anxiety-provoking stimuli, such as information about the
heart and relevant disease-state, is an integral step toward habituation (Foa & Kazak, 1986) or
inhibitory learning (Craske et al., 2008) which can ultimately lead to lower anxiety and fear. It is
important to highlight that hypervigilance, or heart-focused attention as measured by the CAQ,
may function as a safety behavior thereby reducing efficacy of exposures and maintaining fear
(Craske et al., 2008; Salkovskis, 1991; Well et al., 1995).

Norms for the CAQ for aortic patients do not exist, however, the creators of the CAQ
(Eifert et al., 2000) provided average scores in their initial validation sample of post-angiography
patients including overall cardiac anxiety (M = 1.67, SD = 0.81) and the three subscales:
cardiac-related fear (M = 1.68, SD = 0.92), cardiac-related avoidance (M = 1.83, SD = 1.13), and

heart-focused attention (M = 1.54, SD = 0.96). In the present study, at the time of consent,
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average scores on overall cardiac anxiety and all three subscales were below the averages
reported by Eifert et al. (2000), though the means of the present study and the validation study
may not provide a valid comparison as the samples were different with regard to cardiac health
status.

The BIPQ was used to assess illness threat perceptions overall and in domains including
concern, understanding of illness, how much they believe medical treatment can help their
condition, illness timeline, personal control over illness, experience of symptoms, emotional
impact of their illness, and impact of illness on life. Results indicated that participants viewed
their illness as, overall, less threatening, less concerning, and having lesser emotional impact
from baseline to post-intervention. All other comparisons yielded insignificant results.
Importantly, no cut-off scores for the BIPQ have been delineated by the original authors
(Broadbent et al., 2006). However, a study conducted within a sample of patients with spinal
cord injuries utilized the Hospital Anxiety and Depression scale cut-offs for reference in
combination with receiver operating characteristic curves and the Youden index to identify
optimal BIPQ cut-offs with results revealing that scores between 42 and 49 were indicative of
moderate threat perception and scores of 50 and above communicated high threat perceptions
(Kuiper et al., 2022). As noted above, at post-interventions, participants average total score on
the BIPQ was 34.10, below cut-off scores suggested by the Kuiper et al. study. However, the
authors of this study did not identify cut-off scores for the eight BIPQ subscales.

Though it might intuitively follow that increased disease-specific education would result
in improved perceptions of personal and treatment control over illness, prior work by Petrie and
Weinman (2012) suggests that emotional representations regarding illness such as overall threat

perception, concern, and emotional impact may be the most proximal effects of psychoeducation
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interventional without measurable differences in perceptions of controllability. This work
provides a possible explanation for why the present study’s hypothesis that perceptions of
controllability would be reduced from pre- to post-intervention was not supported.

The finding that perceptions of overall threat and emotional impact due to illness was
significantly reduced from pre- to post-intervention has important clinical implications. A prior
study examining whether illness representations as measured by the BIPQ could predict anxiety
and depression in patients with coronary artery disease found that with the exception of concern,
there was a positive relationship between all domains (treatment control, personal control,
emotional impact, coherence, timeline, identity, symptoms; with higher scores indicating more
negative perceptions) and anxiety (Al-Sutari & Khraisat, 2025). Thus, the findings that
emotional impact and overall perceived threat posed by illness were significantly reduced from
pre- to post-intervention indicate that interventions targeting these specific illness representations
may reduce overall anxiety associated with their condition. Though, of note, no differences
emerged in overall cardiac anxiety between pre- and post-intervention.

It is important to consider whether it is beneficial for participants to experience reduced
concern, emotional impact, or threat perception of their illness; might reduction in these factors
impact engagement in health-promoting behaviors? Results of a study conducted with a sample
of Chinese stroke survivors found a negative relationship between illness perceptions and health-
promoting behavior engagement. That is, as negative illness perceptions became stronger,
engagement in health promoting behaviors was reduced with the authors hypothesizing that this
was due to associated feelings of overwhelm (Liu et al., 2020). Importantly, this relationship
was mediated, in part (43.7%) by coping style (positive versus negative). Similarly, the impact of

illness perceptions as measured by the BIPQ on self-care maintenance behaviors in a group of
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Italian participants with chronic diseases demonstrated that negative illness perceptions were
associated with reduced engagement in self-care maintenance behaviors (Mezza et al., 2025).

Conversely, Manika et al. (2021) found that participants who had been exposed to online
information about human papilloma virus (HPV) that was less factually correct perceived greater
risk than those who had received factually correct information about HPV from a healthcare
provider. Though the authors claim that “...perceptions of knowledge acquired through the
Internet (rather than information from a health professional’s office), leads to enhanced risk
perceptions with positive impacts on health behavior change outcomes,” and that lower
perceived risk may be associated with “potentially detrimental effects on health behavior change
outcomes,” it is important to note that the study did not measure true behavior change, only
intentions for behavioral change. It is also important to highlight that the sample utilized in this
study was young (18-26) and healthy with regard to the condition (HPV) in question. This could
have important implications on perception of risk and results of this study are likely not
generalizable to older adults who have complex medical conditions.

There was no significant difference in fear about exercise between pre- and post-
intervention; as described above, models of exposure posit that continual approach of feared
stimuli is a preliminary, active ingredient in reducing fear (Craske et al., 2008; Foa & Kazak,
1986). It is possible that fear of exercise did not change from pre- to post-intervention because
the study did not involve any formal PA component, it only encouraged increased activity. As
will be discussed further in the Future Directions section, an intervention that includes physical

activity engagement as part of the study protocol may more effectively target fear about exercise.
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Study Strengths

The present study had many notable strengths. First, there have been no prior studies
examining the provision of education and psychological principles on physical activity, disease-
specific distress, or general psychological distress in a sample of patients with aortic disease.

Second, the present study offered participation modalities (i.e., traditional in-person
groups, virtual groups, and asynchronous pre-recorded videos) in efforts to mitigate barriers to
participation reported in prior studies conducted by the Cardiac Psychology Laboratory at East
Carolina University (Harrell, 2025; Jordan et al., 2024) and by patients residing in eastern North
Carolina (Burch, 2022). Such barriers included financial, transportation, and time limitations.
The provision of virtual group and asynchronous participation mitigated multiple access barriers
as participants could watch the pre-recorded videos at their convenience rather than attending a
class at a certain day and time. Virtual options may also have reduced transportation barriers
(and subsequently, financial burden) for those who were unable to participate in in-person groups
due to distance from ECHI. This study confirmed the importance of this innovation and
accommodation to help patients engage in the study.

This facet of the study is particularly important as ECU Health has a massive patient
catchment area. Specifically, ECU Health serves a patient population of approximately 1.5
million people over 29 counties in eastern North Carolina (ECU Health, n.d.). This large
catchment area means that patients may drive up to two hours to receive medical care.
Understandably, when faced with long travel times, participation in an in-person intervention is
not always feasible, even if there is a desire to participate.

In addition, the asynchronous option allowed for more opportunities for exposure to

study information. The pre-recorded video on aneurysm-specific education was rewatched, in
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total, five times. The dissection-specific education video was not rewatched; however, only one
participant who had experienced dissection chose the asynchronous study option. The second
video focused on psychoeducation regarding physical activity including associated benefits and
strategies for increasing PA was rewatched four total times. Interestingly, the third pre-recorded
video, teaching cognitive strategies to use in conjunction with previously learned disease-specific
education, was rewatched the most, with a total of 10 rewatches. Finally, the fourth and final
video provided psychoeducation on the importance of engaging in valued activities to improve
and maintain mental health and was rewatched twice. Foundational work in cognitive
psychology demonstrates that information is retained better and longer following repeated
exposures (Ebbinghaus, 1964); therefore, perhaps those who opted to rewatch videos received a
greater “dose” of the present intervention. Although sample sizes of study groups were likely too
small to yield meaningful results regarding differences in outcomes by group, this may be an
area worthy of exploration in future work.

An additional strength of the asynchronous, pre-recorded video study condition is that the
information and its delivery was standardized. Standardization of this condition allows for
greater internal validity and, thus, increased reliability of study results for those in the
asynchronous condition. In addition, this standardization would allow for easier replication of the
intervention.

Study Limitations

The present study also had notable limitations. First, the study had a small sample size
(n=15). When conducting dependent samples t-tests with a small sample, outliers can be quite
influential, and assumptions of normality may be violated. In addition, the potential effects of

conducting multiple comparisons within the same dataset, particularly with such a small sample,
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cannot be ignored; making multiple comparisons increases the risk of Type 1 error, so it is
possible that false positives exist. Although steps were taken to analyze the data in a way that
mitigates these concerns (i.e., utilizing non-parametric tests when assumptions were violated),
the present study was likely underpowered and could have fallen victim to Type 1 error.
Therefore, the results may be inflated or not able to be generalized, as discussed in more depth
below. Moreover, sample sizes for each group (in-person groups, virtual groups, asynchronous
videos) were so small that comparisons to determine efficacy by participation type were unlikely
to yield statistically meaningful results. Therefore, the present study cannot speak to superiority
of one treatment modality over another.

In addition, the results of the present study may not be generalizable as the study was
conducted with a sample recruited from a rural serving clinic in eastern North Carolina. Given
the highly specific geographical area of the sample, results, may not be generalizable to aortic
patients in different regions, particularly with regard to feasibility. Perhaps recruitment and
attrition rates would be improved for those living in more urban areas who likely face fewer
barriers to participation (e.g., shorter travel time to facilities, wide availability of public
transportation).

In addition, the offering of multiple delivery modalities (i.e., in-person and virtual
groups, asynchronous pre-recorded videos) likely reduced barriers associated with time
constraints, transportation limitations and associated financial barriers. However, there were
limitations associated with this approach; first, the non-traditional methods to participation (i.e.,
asynchronous and virtual groups) still required that participants have technological literacy,
access to functioning technology, and high-speed internet access. According to the North

Carolina Department of Information Technology (n.d.), 1.2 million adults in North Carolina do
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not possess the technology skills necessary to utilize the internet, over half a million do not have
a desktop computer and/or smartphone, and 43,000 or 35% of homes in rural areas of North
Carolina lack sufficient infrastructure to even allow for internet connectivity.

Furthermore, different delivery modalities may have had confounding effects on study
results and the sample size within each of these three groups were too small to analyze data and
draw meaningful conclusions about potential group differences. However, given that a primary
purpose of the proposed study is to assess the feasibility of the intervention, offering multiple
delivery options allowed for further determination of patient preference to inform future similar
interventions. However, it is important to note that patient preference may not be in line with
what future data may show about the superiority of one modality versus another in terms of
patient outcomes.

An additional logistical limitation regarding the provision of virtual groups is that
participants did not have to present in-person for the final session, and therefore, did not have a
built-in opportunity to return accelerometers post-intervention. The same barriers (i.e.,
transportation) that were likely overcome by providing virtual options for participation hindered
total and complete data collection for two participants who completed the entire intervention but
did not return accelerometers and therefore, whose physical activity data could not be analyzed.

Furthermore, there were additional limitations associated with the accelerometers
provided at time of consent. First, it is possible that for participants, the simple act of wearing the
device may function as an active ingredient in increasing physical activity due to the knowledge
that they are being monitored, a theory in line with the Hawthorne effect (Adair, 1984; Sullivan

& Lachman, 2017).
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Next, according to the MotionWatch 8 manual, the battery is supposed to last between
three and six months given the settings utilized by the present study (CamNtech, 2024). Average
time for intervention completion was 45 days, with all but two participants completing the
intervention before three months had elapsed (range = 14 days to 141 days). However, for four
out of the twelve patients for whom accelerometer data was available, their watches ceased
recording prior to their completion of the intervention. Completion times for these patients were
43,74, 89, and 141 days. Therefore, for these patients, true post- intervention physical activity
data could not be gleaned. Future studies should consider utilizing accelerometers with longer
battery life depending on length of intervention.

Next, attrition was a considerable concern and was highest for the asynchronous pre-
recorded video modality, perhaps due to the largely self-driven nature of the intervention. The
asynchronous nature meant that participants were not bound to specific times for group
participation or check-in. Though, as discussed in study strengths, this allowed for more flexible
participation, it also meant that participants could watch the videos at their own pace, which was,
at times, quite slow. Perhaps a lack of time pressure created an environment where participants
more easily forgot about study obligations. It is also possible that those who agreed to participate
in the asynchronous modality checked their email inboxes infrequently, and therefore, did not
receive prompts for participation. Lastly, perhaps patients who agreed to participate in the least
demanding option were less motivated to engage in the study from the start, choosing only to
participate because of perceived ease versus true interest in learning new information and
making changes. The other, synchronous options for participation required that patients present,
whether virtually or in-person, at specific dates and times, likely creating a greater sense of

obligation for continued participation.
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Finally, inconsistent capture of patient reasons for declining study participation was a
significant study limitation that likely impacted ability to assess feasibility as perhaps additional
unnamed barriers to participation existed that could help to better inform future interventions.
Though study recruiters were provided with a pen-and-paper checklist with detailed instructions
on study recruitment, perhaps de-identified electronic tracking for each patient approached, with
forced responses for each question, would mitigate this concern in the future.

Future Directions

The present study had an important finding in that patients reported significantly reduced
cardiac-related avoidance post-intervention. However, there were no significant differences
reported in total cardiac anxiety, heart-focused attention, or heart-related fear. As discussed
above, prior research on reducing fear of anxiety-provoking stimuli indicates that avoidance
maintains anxious symptomatology. Therefore, it is possible that an intervention which provides
further exposure to disease-specific education and more comprehensive education on cognitive
behavioral techniques could more effectively target cardiac-related fear. In addition, a dedicated,
integrated physical activity component could amplify these effects by way of exposure to
sensations (i.e. increased heart rate, shortness of breath, chest sensations) which can become
avoided post-cardiac event (Farris et al., 2019; Levine et al., 2025). Such an intervention would
likely work well in a setting such as cardiac rehabilitation, where the provision of psychosocial
information is quite common (Holdgaard et al., 2023; Oldridge et al., 2014). However, special
attention should be paid to cardiac hypervigilance such as repeatedly checking cardiac statistics
such as heart rate and blood pressure, particularly when such checking is done in response to
feared thoughts or bodily sensations as these behaviors can maintain cardiac anxiety (Sears et al.,

2023). In addition to potential reductions in disease-specific distress, prior work has
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demonstrated that patients who participated in a CBT-based intervention which utilized disease
specific education as a tool for cognitive restructuring, in addition to care as usual, experienced
fewer recurrent cardiovascular events than participants who received only care as usual
(Gulliksson et al., 2011).

Future studies conducting similar interventions in patients with aortic disease should also
consider conducting the study in a more populous area or across multiple sites to obtain a larger
sample for more powerful testing of the current intervention. In addition, larger sample size may
provide greater variability in pre-intervention psychological distress related to participant health
status, and therefore, would help examine the efficacy of the present intervention in more
distressed participants.

It may also behoove future researchers to conduct similar studies with an express focus
on telehealth modalities. As cost-of-living increases and access to technology and internet
services becomes greater, participants may be less willing to engage in traditional, in-person
interventions. This would likely be of greater importance in a sample like that of the present
study where financial barriers and far distance from treating hospital present barriers to
engagement. By examining how to improve telehealth modalities, the provision of high-quality
psychosocial resources may become more equitable.

As discussed in study limitations above, the asynchronous modality presented unique sets
of challenges. Perhaps email delivery only was not the most efficient form of communication; it
may benefit future studies to implement automated text messages/phone calls to participants to
remind them of study tasks.

Future studies should also consider carefully the accelerometers used when conducting

similar studies. As indicated above, battery life may be of significant concern, particularly as it
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relates to engagement in modalities like the asynchronous condition of the present study where
patients may have longer completion times. Future work may consider utilizing wearable
technology that patients already possess, such as smart watches or rings, particularly as these
become more widely available. However, one to one comparison may be difficult as these
devices vary widely in how they collect data. In addition, this method would limit
generalizability of results as recruiting only patients who own wearable technology, and
therefore can afford these devices, would create selection effects.

Finally, a dismantling study based on the present intervention would be helpful in
informing the design of future similar programs. A dismantling study would help to elucidate
specific components which made the present study successful in reducing some factors of
disease-specific distress to allow for the addition of the active ingredients to future interventions.
Conclusions

The present study examined the feasibility, acceptability, and impact of a four-session
intervention which provided disease-specific education and traditional CBT and behavioral
activation principles in a sample of patients recruited from a rural-serving cardiothoracic surgery
clinic. Additional aims included to further determine rates of disease specific and general
psychological distress in patients with aortic disease, to determine whether the intervention had
an impact on general psychological and/or disease specific distress and physical activity levels,
and to determine the impact of the intervention on feelings of personal control over their illness.
Results demonstrated that post-intervention, patients reported less cardiac-related avoidance,
viewed their conditions as less threatening overall and reported less concern and emotional
impact of their condition. Objective physical activity data showed that patients engaged in more

total vigorous activity from pre- to post-intervention.
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Several important limitations of the current study were elucidated particularly regarding
sample size and generalizability, many of which are a function of the rural area in which the
study was conducted. Though such limitations exist, this intervention serves as foundational
work upon which future studies can build and tailor to allow for more comprehensive, person-

centered care for patients with aortic disease.

66



References

Abd El-Moneam Ahmed, S., Mohamed Helmy Emam, N., & Mohammed Ahmed Mohammed,
E. (2022). Relationship between Symptom Burden Clusters and Quality of Life in
Patients with Coronary Artery Bypass Grafting Surgeries. Egyptian Journal of Health

Care, 13(4), 1574—1587. https://doi.org/10.21608/ejhc.2022.273505

Adair, J. G. (1984). The Hawthorne effect: A reconsideration of the methodological artifact.

Journal of Applied Psychology, 69(2), 334-345. https://doi.org/10.1037/0021-

9010.69.2.334

Adam, U., Habazettl, H., Graefe, K., Kuppe, H., Wundram, M., & Kurz, S. D. (2018). Health-
related quality of life of patients after surgery for acute Type A aortic dissection.
Interactive CardioVascular and Thoracic Surgery, 27(1), 48-53.
https://doi.org/10.1093/icvts/ivy036

American Psychological Association Division 12. (n.d.). What is cognitive behavioral
therapy? Society of Clinical Psychology.

https://www.div12.org/sites/default/files/ WhatlsCognitiveBehaviorTherapy.pdf

Andresen, E., Catlin, T., Wyrwich, K., & Jackson-Thompson, J. (2003). Retest reliability of
surveillance questions on health related quality of life. Journal of Epidemiology and
Community Health, 57(5), 339-343. https://doi.org/10.1136/jech.57.5.339

Aydin, A., & Giirsoy, A. (2019). The Care Needs and Care Dependency of Coronary Artery
Bypass Graft (CABG) Patients After Hospital Discharge. Journal of Education and

Research in Nursing. https://doi.org/10.5222/HEAD.2019.008

67


https://doi.org/10.21608/ejhc.2022.273505
https://doi.org/10.1037/0021-9010.69.2.334
https://doi.org/10.1037/0021-9010.69.2.334
https://doi.org/10.1093/icvts/ivy036
https://www.div12.org/sites/default/files/WhatIsCognitiveBehaviorTherapy.pdf
https://doi.org/10.1136/jech.57.5.339
https://doi.org/10.5222/HEAD.2019.008

Bajzer CT. Thoracic aorta and the great vessels. In: Bhatt DL, editor. Guide to Peripheral and
Cerebrovascular Intervention. London: Remedica; 2004. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK27419/

Bass, C., & Mayou, R. (2002). Chest pain. BMJ (Clinical research ed.), 325(7364), 588-591.

https://doi.org/10.1136/bmj.325.7364.588

Bates, O. L., O’Connor, N., Dunn, D., & Hasenau, S. M. (2014). Applying STAAR Interventions

in Incremental Bundles: Improving Post-CABG Surgical Patient Care. Worldviews on

Evidence-Based Nursing, 11(2), 89-97. https://doi.org/10.1111/wvn.12028

Beatty, A. L., Beckie, T. M., Dodson, J., Goldstein, C. M., Hughes, J. W., Kraus, W. E., Martin,

S. S., Olson, T. P., Pack, Q. R., Stolp, H., Thomas, R. J., Wu, W.-C., & Franklin, B. A.
(2023). A New Era in Cardiac Rehabilitation Delivery: Research Gaps, Questions,
Strategies, and Priorities. Circulation, 147(3), 254-266.
https://doi.org/10.1161/CIRCULATIONAHA.122.061046

Bente, B. E., Wentzel, J., Groeneveld, R. G., [Jzerman, R. V., De Buisonj¢, D. R., Breeman, L.
D., Janssen, V. R., Kraaijenhagen, R., Pieterse, M. E., Evers, A. W., & Van Gemert-
Pijnen, J. E. (2021). Values of Importance to Patients With Cardiovascular Disease as a
Foundation for eHealth Design and Evaluation: Mixed Methods Study. JMIR Cardio,

5(2), €33252. https://doi.org/10.2196/33252

Berezowski, M., Kalva, S., Bavaria, J. E., Zhao, Y., Patrick, W. L., Kelly, J. J., Szeto, W. Y.,
Grimm, J. C., & Desai, N. D. (2024). Validation of the GERAADA score to predict 30-
day mortality in acute type A aortic dissection in a single high-volume aortic centre.
European Journal of Cardio-Thoracic Surgery, 65(2), ezad412.

https://doi.org/10.1093/¢ejcts/ezad412

68


https://www.ncbi.nlm.nih.gov/books/NBK27419/
https://doi.org/10.1136/bmj.325.7364.588
https://doi.org/10.1111/wvn.12028
https://doi.org/10.1161/CIRCULATIONAHA.122.061046
https://doi.org/10.2196/33252
https://doi.org/10.1093/ejcts/ezad412

Berretta, P., Cefarelli, M., Montalto, A., Savini, C., Miceli, A., Rubino, A. S., Troise, G., Patané,
L., & Di Eusanio, M. (2018). Surgical indications for thoracic aortic disease: beyond the

"magic numbers" of aortic diameter. Giornale italiano di cardiologia (2006), 19(7), 429—

436. https://doi.org/10.1714/2938.29539

Bi, Y., Yi, M., Han, X., & Ren, J. (2020). Clinical outcomes and quality of life in patients with
acute and subacute type B aortic dissection after thoracic endovascular aortic repair.
Journal of International Medical Research, 48(8), 0300060520945506.

https://doi.org/10.1177/0300060520945506

Broadbent, E., Petrie, K. J., Main, J., & Weinman, J. (2006). The brief illness perception
questionnaire. Journal of psychosomatic research, 60(6), 631-637.
https://doi.org/10.1016/j.jpsychores.2005.10.020

Brunkwall, J., Kasprzak, P., Verhoeven, E., Heijmen, R., Taylor, P., Alric, P., Canaud, L.,
Janotta, M., Raithel, D., Malina, M., Resch, Ti., Eckstein, H.-H., Ockert, S., Larzon, T.,
Carlsson, F., Schumacher, H., Classen, S., Schaub, P., Lammer, J., ... Matoussevitch, V.
(2014). Endovascular Repair of Acute Uncomplicated Aortic Type B Dissection
Promotes Aortic Remodelling: 1 Year Results of the ADSORB Trial. European Journal
of Vascular and Endovascular Surgery, 48(3), 285-291.

https://doi.org/10.1016/1.ejvs.2014.05.012

Burch A. E. (2022). Factors responsible for healthcare avoidance among rural adults in the
Eastern Region of North Carolina. Journal of Community Health, 47(5), 737-744.

https://doi.org/10.1007/s10900-022-01106-3

69


https://doi.org/10.1714/2938.29539
https://doi.org/10.1177/0300060520945506
https://doi.org/10.1016/j.ejvs.2014.05.012

Caccamo, F., Stefani, L., Pinton, A., Sava, V., Carlon, R., & Marogna, C. (2020). The evaluation
of anxiety, depression and Type D personality in a sample of cardiac patients. Cogent
Psychology, 7(1), 1835382. https://doi.org/10.1080/23311908.2020.1835382

CamNtech. (2024). The MotionWatch user guide (Rev. 1.5).

https://www.camntech.com/Products/MotionW atch/The%20MotionWatch%20User%20

Guide.pdf

Carbone, A., Palladino, R., Franzese, M., Castaldo, R., Ranieri, B., Crisci, G., Izzo, R., Esposito,
G., Cittadini, A., Schreurs, B., Van Kimmenade, R. R. J., & Bossone, E. (2024). Health-
related quality of life in patients with aortic dissection: An unmet need. Current Problems

in Cardiology, 49(1), 102138. https://doi.org/10.1016/j.cpcardiol.2023.102138

Celano, C. M., & Huffman, J. C. (2011). Depression and cardiac disease: a review. Cardiology
in review, 19(3), 130-142. https://doi.org/10.1097/CRD.0b013e31820e8106

Centers for Disease Control and Prevention (CDC) (1998). Health-related quality of life and
activity limitation--eight states, 1995. MMWR. Morbidity and mortality weekly
report, 47(7), 134-140.

Centers for Disease Control and Prevention Measuring Healthy Days: Population assessment of
health-related quality of life. Atlanta Georgia CDC. 2000. http://www.cdc.gov/hrqol/

Chaddha, A., Kline-Rogers, E., Woznicki, E. M., Brook, R., Housholder-Hughes, S., Braverman,
A. C., Pitler, L., Hirsch, A. T., & Eagle, K. A. (2014). Activity Recommendations for
Postaortic Dissection Patients. Circulation, 130(16).

https://doi.org/10.1161/CIRCULATIONAHA.113.005819

Chaddha, A., Kline-Rogers, E., Braverman, A. C., Erickson, S. R., Jackson, E. A., Franklin, B.

A., Woznicki, E. M., Jabara, J. T., Montgomery, D. G., & Eagle, K. A. (2015). Survivors

70


https://doi.org/10.1080/23311908.2020.1835382
https://doi.org/10.1016/j.cpcardiol.2023.102138
http://www.cdc.gov/hrqol/
https://doi.org/10.1161/CIRCULATIONAHA.113.005819

of Aortic Dissection: Activity, Mental Health, and Sexual Function. Clinical Cardiology,

38(11), 652—659. https://doi.org/10.1002/clc.22418

Charlson, M. E., Pompei, P., Ales, K. L., & MacKenzie, C. R. (1987). A new method of
classifying prognostic comorbidity in longitudinal studies: development and
validation. Journal of chronic diseases, 40(5), 373—-383. https://doi.org/10.1016/0021-
9681(87)90171-8

Chen, Y., Lin, Y., Zhang, H., Peng, Y., Li, S., & Huang, X. (2020). Sex differences in factors
associated with post-traumatic stress disorder in acute type A aortic dissection patients.

Heart & Lung, 49(3), 309-315. https://doi.org/10.1016/].hrtlng.2020.01.001

Corone S, Iliou MC, Pierre B, et al. (2009) French registry of cases of type I acute aortic
dissection admitted to a cardiac rehabilitation center after surgery. European Journal of
Cardiovascular Prevention and Rehabilitation 16(1): 91-95.

Correa-Rodriguez, M., Abu Ejheisheh, M., Suleiman-Martos, N., Membrive-Jiménez, M. J.,
Velando-Soriano, A., Schmidt-RioValle, J., & Goémez-Urquiza, J. L. (2020). Prevalence
of Depression in Coronary Artery Bypass Surgery: A Systematic Review and Meta-

Analysis. Journal of clinical medicine, 9(4), 909. https://doi.org/10.3390/jcm9040909

Craske, M. G., Kircanski, K., Zelikowsky, M., Mystkowski, J., Chowdhury, N., & Baker, A.
(2008). Optimizing inhibitory learning during exposure therapy. Behaviour Research and

Therapy, 46(1), 5-27. https://doi.org/10.1016/j.brat.2007.10.003

Croyle, R. T., & Ditto, P. H. (1990). Illness cognition and behavior: An experimental approach.

Journal of Behavioral Medicine, 13(1), 31-52. https://doi.org/10.1007/BF00844898

Curcio, N., Philpot, L., Bennett, M., Felius, J., Powers, M. B., Edgerton, J., & Warren, A. M.

(2019). Anxiety, depression, and healthcare utilization 1 year after cardiac

71


https://doi.org/10.1002/clc.22418
https://doi.org/10.1016/0021-9681(87)90171-8
https://doi.org/10.1016/0021-9681(87)90171-8
https://doi.org/10.1016/j.hrtlng.2020.01.001
https://doi.org/10.3390/jcm9040909
https://doi.org/10.1007/BF00844898

surgery. American journal of surgery, 218(2), 335-341.
https://doi.org/10.1016/j.amjsurg.2018.12.009

Daily, P. O., Trueblood, H. W., Stinson, E. B., Wuerflein, R. D., & Shumway, N. E. (1970).
Management of acute aortic dissections. The Annals of thoracic surgery, 10(3), 237-247.

https://doi.org/10.1016/s0003-4975(10)65594-4

Davies, N. (2000). Patients’ and carers’ perceptions of factors influencing recovery after cardiac

surgery. Journal of Advanced Nursing, 32(2), 318-326. https://doi.org/10.1046/j.1365-

2648.2000.01479.x

Davies, R. R., Goldstein, L. J., Coady, M. A., Tittle, S. L., Rizzo, J. A., Kopf, G. S., &
Elefteriades, J. A. (2002). Yearly rupture or dissection rates for thoracic aortic
aneurysms: Simple prediction based on size. The Annals of Thoracic Surgery, 73(1), 17—
28. https://doi.org/10.1016/S0003-4975(01)03236-2

Del Re, A., Rivera Perla, K. M., Aghagoli, G., Bellam, K., Sellke, F. W., & Ehsan, A. (2022).
Trends and Outcomes of Coronary Artery Bypass Grafting in Patients with Major
Depressive Disorder: A Perspective from the National Inpatient Sample. Heart and Mind,
6(2).

https://journals.lww.com/hhmi/fulltext/2022/06020/trends_and_outcomes_of coronary_a

rtery_bypass.5.aspx
DeSanctis, R. W., Doroghazi, R. M., Austen, W. G., & Buckley, M. J. (1987). Aortic Dissection.
The New England Journal of Medicine, 317(17), 1060—1067.

https://doi.org/10.1056/NEJM198710223171705

72


https://doi.org/10.1016/s0003-4975(10)65594-4
https://doi.org/10.1046/j.1365-2648.2000.01479.x
https://doi.org/10.1046/j.1365-2648.2000.01479.x
https://doi.org/10.1016/S0003-4975(01)03236-2
https://journals.lww.com/hhmi/fulltext/2022/06020/trends_and_outcomes_of_coronary_artery_bypass.5.aspx
https://journals.lww.com/hhmi/fulltext/2022/06020/trends_and_outcomes_of_coronary_artery_bypass.5.aspx
https://doi.org/10.1056/NEJM198710223171705

Dhindsa, D. S., Khambhati, J., Schultz, W. M., Tahhan, A. S., & Quyyumi, A. A. (2020). Marital
status and outcomes in patients with cardiovascular disease. Trends in Cardiovascular
Medicine, 30(4), 215-220. https://doi.org/10.1016/j.tcm.2019.05.012

Dick, F., Hinder, D., Immer, F. F., Savolainen, H., Do, D. D., Carrel, T. P., & Schmidli, J.
(2009). Thoracic endovascular aortic repair: Impact of urgency on outcome and quality of
life. European Journal of Cardio-Thoracic Surgery, 35(1), 96—103.
https://doi.org/10.1016/j.ejcts.2008.08.019

Diletta, L., Enrico, R., & Germano, M. (2022). Thoracoabdominal aortic aneurysm in connective
tissue disorder patients. Indian Journal of Thoracic and Cardiovascular Surgery,
38(Suppl 1), 146—156. https://doi.org/10.1007/s12055-021-01324-9

Dimaggio, G., & Shahar, G. (2017). Behavioral Activation as a Common Mechanism of Change
Across Different Orientations and Disorders. Psychotherapy (Chicago, 1ll.), 54(3), 221-

224. https://doi.org/10.1037/pst0000117

DiMusto, P. D., Williams, D. M., Patel, H. J., Trimarchi, S., Eliason, J. L., & Upchurch, G. R.
(2010). Endovascular management of type B aortic dissections. Journal of Vascular

Surgery, 52(4), 26S-368S. https://doi.org/10.1016/].jvs.2010.06.141

Eagleton, M. J. (n.d.). Thoracic aortic aneurysm. Vascular Specialists | Society for Vascular
Surgery. https://vascular.org/patients-and-referring-physicians/conditions/thoracic-
aortic-aneurysm

ECU Health. (n.d.). About ECU Health Medical Center.
https://locations.ecuhealth.org/Details/163#:~:text=T0p%20in%200ur%20region&text=
We%20have%20974%20licensed%20beds,health%20services%20and%20clinical%20e

xpertise

73


https://doi.org/10.1016/j.tcm.2019.05.012
https://doi.org/10.1016/j.ejcts.2008.08.019
https://doi.org/10.1007/s12055-021-01324-9
https://doi.org/10.1037/pst0000117
https://doi.org/10.1016/j.jvs.2010.06.141
https://vascular.org/patients-and-referring-physicians/conditions/thoracic-aortic-aneurysm
https://vascular.org/patients-and-referring-physicians/conditions/thoracic-aortic-aneurysm

Eduardo, B., & Eagle, K. A. (2021). Epidemiology and management of aortic disease: aortic
aneurysms and acute aortic syndromes. Nature Reviews. Cardiology, 18(5), 331-348.

https://doi.org/10.1038/s41569-020-00472-6

Eifert, G. H., Thompson, R. N., Zvolensky, M. J., Edwards, K., Frazer, N. L., Haddad, J. W., &
Davig, J. (2000). The cardiac anxiety questionnaire: Development and preliminary
validity. Behavior Research and Therapy, 38(10), 1039-1053.

https://doi.org/10.1016/s0005-7967(99)00132-1

Elefteriades JA, Rizzo JA. Epidemiology: incidence, prevalence, and trends. In: Elefteriades JA,
ed. Acute aortic disease. New York: Informa; 2007

Elefteriades, J. A., Ziganshin, B. A., Rizzo, J. A., Fang, H., Tranquilli, M., Paruchuri, V.,
Kuzmik, G., Gubernikoff, G., Dumfarth, J., Charilaou, P., & Theodoropoulos, P. (2015).
Indications and imaging for aortic surgery: Size and other matters. The Journal of
Thoracic and Cardiovascular Surgery, 149(2), S10-S13.
https://doi.org/10.1016/j.jtcvs.2014.07.066

Endlich, M., Hamiko, M., Gestrich, C., Probst, C., Mellert, F., Winkler, K., Welz, A., & Schiller,
W. (2015). Long-Term Outcome and Quality of Life in Aortic Type A Dissection
Survivors. The Thoracic and Cardiovascular Surgeon, 64(02), 091-099.

https://doi.org/10.1055/s-0035-1548734

Eranki, A., Wilson-Smith, A., Williams, M. L., Saxena, A., & Mejia, R. (2022). Quality of life

following surgical repair of acute type A aortic dissection: A systematic review. Journal

of Cardiothoracic Surgery, 17, 118. https://doi.org/10.1186/s13019-022-01875-x

74


https://doi.org/10.1038/s41569-020-00472-6
https://doi.org/10.1016/s0005-7967(99)00132-1
https://doi.org/10.1016/j.jtcvs.2014.07.066
https://doi.org/10.1055/s-0035-1548734
https://doi.org/10.1186/s13019-022-01875-x

Erbel, R. (2001). Diagnosis and management of aortic dissection Task Force on Aortic
Dissection, European Society of Cardiology. European Heart Journal, 22(18), 1642—
1681. https://doi.org/10.1053/euhj.2001.2782

Farris, S. G., Abrantes, A. M., Bond, D. S., Stabile, L. M., & Wu, W. C. (2019). Anxiety and
fear of exercise in cardiopulmonary rehabilitation: Patient and practitioner perspectives.
Journal of Cardiopulmonary Rehabilitation and Prevention, 39(2), 9-13.

https://doi.org/10.1097/HCR.0000000000000401

Finn, M. C., & Bower, P. J. (1976). Angina pectoris after aortic valve replacement. Postgraduate
medicine, 60(4), 85-90. https://doi.org/10.1080/00325481.1976.11714444

Fredericks, S. (2009). Timing for Delivering Individualized Patient Education Intervention to
Coronary Artery Bypass Graft Patients: An RCT. European Journal of Cardiovascular

Nursing, 8(2), 144-150. https://doi.org/10.1016/j.ejcnurse.2008.10.007\

Friedman, S. (2000). Cardiac disease, anxiety, and sexual functioning. The American Journal of

Cardiology, 86(2), 46-50. https://doi.org/10.1016/S0002-9149(00)00893-6

Gallagher, R., & McKinley, S. (2007). Stressors and anxiety in patients undergoing coronary
artery bypass surgery. American journal of critical care : an official publication,
American Association of Critical-Care Nurses, 16(3), 248-257.

Gang, Q., Lun, Y., Pang, L., Li, X., Hou, B., Xin, S., & Zhang, J. (2023). Traumatic Aortic
Dissection as a Unique Clinical Entity: A Single-Center Retrospective Study. Journal of

Clinical Medicine, 12(24), 7535. https://doi.org/10.3390/jcm12247535

Goldstein, R. B., Smith, S. M., Chou, S. P., Saha, T. D., Jung, J., Zhang, H., Pickering, R. P.,
Ruan, W. J., Huang, B., & Grant, B. F. (2016). The epidemiology of DSM-5

posttraumatic stress disorder in the United States: results from the National

75


https://doi.org/10.1053/euhj.2001.2782
https://doi.org/10.1097/HCR.0000000000000401
https://doi.org/10.1016/j.ejcnurse.2008.10.007/
https://doi.org/10.1016/S0002-9149(00)00893-6
https://doi.org/10.3390/jcm12247535

Epidemiologic Survey on Alcohol and Related Conditions-II1. Social psychiatry and

psychiatric epidemiology, 51(8), 1137—-1148. https://doi.org/10.1007/s00127-016-1208-5

Gray, E., Smith, C., Bunton, R., & Skinner, M. (2022). Perceptions and experiences of engaging
in physical activity following coronary artery bypass graft surgery. Physiotherapy theory
and practice, 38(13), 2841-2855. https://doi.org/10.1080/09593985.2021.1989733

Guerrera, C. S., Furneri, G., Grasso, M., Caruso, G., Castellano, S., Drago, F., Di Nuovo, S., &
Caraci, F. (2020). Antidepressant Drugs and Physical Activity: A Possible Synergism in
the Treatment of Major Depression?. Frontiers in psychology, 11, 857.

https://doi.org/10.3389/fpsyg.2020.00857

Gulliksson, M., Burell, G., Vessby, B., Lundin, L., Toss, H., & Svérdsudd, K. (2011).
Randomized Controlled Trial of Cognitive Behavioral Therapy vs Standard Treatment to
Prevent Recurrent Cardiovascular Events in Patients With Coronary Heart Disease:
Secondary Prevention in Uppsala Primary Health Care Project (SUPRIM). Archives of

Internal Medicine, 171(2), 134—140. https://doi.org/10.1001/archinternmed.2010.510

Hagan, P. G., Nienaber, C. A., Isselbacher, E. M., Bruckman, D., Karavite, D. J., Russman, P. L.,
Evangelista, A., Fattori, R., Suzuki, T., Oh, J. K., Moore, A. G., Malouf, J. F., Pape, L.
A., Gaca, C., Sechtem, U., Lenferink, S., Deutsch, H. J., Diedrichs, H., Marcos y Robles,
J., Llovet, A, ... Eagle, K. A. (2000). The International Registry of Acute Aortic
Dissection (IRAD): new insights into an old disease. JAMA, 283(7), 897-903.

https://doi.org/10.1001/jama.283.7.897

Hammen C. (2018). Risk Factors for Depression: An Autobiographical Review. Annual review

of clinical psychology, 14, 1-28. https://doi.org/10.1146/annurev-clinpsy-050817-084811

76


https://doi.org/10.1007/s00127-016-1208-5
https://doi.org/10.3389/fpsyg.2020.00857
https://doi.org/10.1001/archinternmed.2010.510
https://doi.org/10.1001/jama.283.7.897
https://doi.org/10.1146/annurev-clinpsy-050817-084811

Hampson, S. E., Glasgow, R. E., & Toobert, D. J. (1990). Personal Models of Diabetes and Their
Relations to Self-Care Activities. Health Psychology, 9(5), 632—646.

Harrell, R., & Sears, S. F. 2025). Feasibility and acceptability of a self-care intervention for
implantable cardioverter defibrillator patients: A “systems check” for ICD patients
[Doctoral dissertation, East Carolina University].
https://thescholarship.ecu.edu/items/a64c8fe3-74cc-4709-a9¢2-beecd3f968756

Harris, C. G., Croce, B., & Tian, D. H. (2014). Type B aortic dissection. Annals of
cardiothoracic surgery, 3(3), 339. https://doi.org/10.3978/.issn.2225-319X.2014.05.10

Harris, K. M., Nienaber, C. A., Peterson, M. D., Woznicki, E. M., Braverman, A. C., Trimarchi,
S., Myrmel, T., Pyeritz, R., Hutchison, S., Strauss, C., Ehrlich, M. P., Gleason, T. G.,
Korach, A., Montgomery, D. G., Isselbacher, E. M., & Eagle, K. A. (2022). Early
Mortality in Type A Acute Aortic Dissection: Insights From the International Registry of
Acute Aortic Dissection. JAMA Cardiology, 7(10), 1009-1015.
https://doi.org/10.1001/jamacardio.2022.2718

Heijmans, M., & de Ridder, D. (1998). Assessing Illness Representations of Chronic Illness:
Explorations of Their Disease-Specific Nature. Journal of Behavioral Medicine, 21(5),
485-503. https://doi.org/10.1023/A:1018788427100

Hennessy, C. H., Moriarty, D. G., Zack, M. M., Scherr, P. A., & Brackbill, R. (1994). Measuring
health-related quality of life for public health surveillance. Public Health Reports, 109(5),
665—-672.

Hermele, S., Olivo, E. L., Namerow, P., & Oz, M. C. (2007). Illness representations and

psychological distress in patients undergoing coronary artery bypass graft surgery.

77


https://doi.org/10.1001/jamacardio.2022.2718

Psychology, Health & Medicine, 12(5), 580-591.

https://doi.org/10.1080/13548500601162705

Hibino, M., Otaki, Y., Kobeissi, E., Pan, H., Hibino, H., Taddese, H., Majeed, A., Verma, S.,
Konta, T., Yamagata, K., Fujimoto, S., Tsuruya, K., Narita, I., Kasahara, M., Shibagaki,
Y., Iseki, K., Moriyama, T., Kondo, M., Asahi, K., ... Aune, D. (2022). Blood Pressure,
Hypertension, and the Risk of Aortic Dissection Incidence and Mortality: Results From
the J-SCH Study, the UK Biobank Study, and a Meta-Analysis of Cohort Studies.

Circulation, 145(9), 633—644. https://doi.org/10.1161/CIRCULATIONAHA.121.056546

Hlatky, M. A., Boineau, R. E., Higginbotham, M. B., Lee, K. L., Mark, D. B., Califf, R. M.,
Cobb, F. R., & Pryor, D. B. (1989). A brief self-administered questionnaire to determine
functional capacity (the Duke Activity Status Index). The American journal of
cardiology, 64(10), 651-654. https://doi.org/10.1016/0002-9149(89)90496-7

Hokkanen, M., Huhtala, H., Laurikka, J., & Jarvinen, O. (2021). The effect of postoperative
complications on health-related quality of life and survival 12 years after coronary artery
bypass grafting - a prospective cohort study. Journal of cardiothoracic surgery, 16(1),

173. https://doi.org/10.1186/s13019-021-01527-6

Holdgaard, A., Eckhardt-Hansen, C., Lassen, C. F., Kjesbu, L. E., Dall, C. H., Michaelsen, K. L.,
Sibilitz, K. L., Prescott, E., & Rasmusen, H. K. (2023). Cognitive-behavioural therapy
reduces psychological distress in younger patients with cardiac disease: A randomized
trial. European Heart Journal, 44(11), 986-996.

https://doi.org/10.1093/eurheartj/ehac792

Hopko, D. R., Robertson, S. M. C., & Lejuez, C. W. (2006). Behavioral Activation for Anxiety

Disorders. The Behavior Analyst Today, 7(2), 212-232. https://doi.org/10.1037/h0100084

78


https://doi.org/10.1080/13548500601162705
https://doi.org/10.1161/CIRCULATIONAHA.121.056546
https://doi.org/10.1186/s13019-021-01527-6
https://doi.org/10.1093/eurheartj/ehac792
https://doi.org/10.1037/h0100084

Horne, D., Kehler, S., Kaoukis, G., Hiebert, B., Garcia, E., Duhamel, T. A., & Arora, R. C.
(2013). Depression before and after cardiac surgery: do all patients respond the

same?. The Journal of thoracic and cardiovascular surgery, 145(5), 1400—-1406.

https://doi.org/10.1016/1.jtcvs.2012.11.011

Hughes, A. J., Dunn, K. M., Chaffee, T., Bhattarai, J. J., & Beier, M. (2018). Diagnostic and
Clinical Utility of the GAD-2 for Screening Anxiety Symptoms in Individuals With
Multiple Sclerosis. Archives of Physical Medicine and Rehabilitation, 99(10), 2045—

2049. https://doi.org/10.1016/j.apmr.2018.05.029

Immer, F. F., Krdhenbiihl, E., Immer-Bansi, A. S., Berdat, P. A., Kipfer, B., Eckstein, F. S.,
Saner, H., & Carrel, T. P. (2002). Quality of life after interventions on the thoracic aorta
with deep hypothermic circulatory arrest. European Journal of Cardio-Thoracic Surgery,
21(1), 10-14. https://doi.org/10.1016/S1010-7940(01)01067-3

Isselbacher, E. M. (2005). Thoracic and Abdominal Aortic Aneurysms. Circulation, 111(6),

816—828. https://doi.org/10.1161/01.CIR.0000154569.08857.7A

Isselbacher, E. M., Preventza, O., Hamilton Black, J., Augoustides, J. G., Beck, A. W., Bolen,
M. A., Braverman, A. C., Bray, B. E., Brown-Zimmerman, M. M., Chen, E. P., Collins,
T. J., DeAnda, A., Fanola, C. L., Girardi, L. N., Hicks, C. W., Hui, D. S., Schuyler Jones,
W., Kalahasti, V., Kim, K. M., ... Santos Volgman, A. (2022). 2022 ACC/AHA
Guideline for the Diagnosis and Management of Aortic Disease: A Report of the
American Heart Association/American College of Cardiology Joint Committee on
Clinical Practice Guidelines. Circulation, 146(24), e334—e482.

https://doi.org/10.1161/CIR.0000000000001106

79


https://doi.org/10.1016/j.jtcvs.2012.11.011
https://doi.org/10.1016/j.apmr.2018.05.029
https://doi.org/10.1161/01.CIR.0000154569.08857.7A
https://doi.org/10.1161/CIR.0000000000001106

Jacobson, N. S., Dobson, K. S., Truax, P. A., Addis, M. E., Koerner, K., Gollan, J. K., Gortner,
E., & Prince, S. E. (1996). A Component Analysis of Cognitive-Behavioral Treatment for
Depression. Journal of Consulting and Clinical Psychology, 64(2), 295-304.
https://doi.org/10.1037/0022-006X.64.2.295

Jordan, E., Martin, C.D., Sargeant, M.M., Jollay-Castelblanco, P., Sears, S.F., & Degner, B.C.
(2024). Anxiety in Aortic Clinic: Prevalence of Psychological Distress and Impact of
Surgical Intervention and Perceptions of Longevity. [Unpublished manuscript].

Jussli-Melchers, J., Panholzer, B., Friedrich, C., Broch, O., Renner, J., Schoéttler, J., Rahimi, A.,
Cremer, J., Schoeneich, F., & Haneya, A. (2017). Long-term outcome and quality of life
following emergency surgery for acute aortic dissection type A: A comparison between
young and elderly adults. European Journal of Cardio-Thoracic Surgery, ezw408.

https://doi.org/10.1093/ejcts/ezw408

Kallianos, K. G., & Burris, N. S. (2020). Imaging Thoracic Aortic Aneurysm. Radiologic Clinics
of North America, 58(4), 721-731. https://doi.org/10.1016/j.rc1.2020.02.009

Karawan Sayed Sallam, G., Fouad Abdalla, K., & Fathi Mahmoud, S. (2022). Relation Between
Compliance of Patients Post Coronary Artery Bypass Surgery Towards Symptoms
Management Strategies and Experienced Discomforts. Egyptian Journal of Health Care,

13(3), 887-901. https://doi.org/10.21608/ejhc.2022.255692

Kehler, D. S., Stammers, A. N., Horne, D., Hiebert, B., Kaoukis, G., Duhamel, T. A., & Arora,
R. C. (2019). Impact of preoperative physical activity and depressive symptoms on post-
cardiac surgical outcomes. PloS one, 14(2), €0213324.

https://doi.org/10.1371/journal.pone.0213324

80


https://doi.org/10.1037/0022-006X.64.2.295
https://doi.org/10.1093/ejcts/ezw408
https://doi.org/10.1016/j.rcl.2020.02.009
https://doi.org/10.21608/ejhc.2022.255692

Kelley, J. D., Kerndt, C. C., Ashurst, J. V. Anatomy, Thorax, Aortic Arch. [Updated 2023 Aug
8]. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2024 Jan-

. Available from: https://www.ncbi.nlm.nih.gov/books/NBK499911/

Kilpatrick, D. G., Resnick, H. S., Milanak, M. E., Miller, M. W., Keyes, K. M., & Friedman, M.
J. (2013). National estimates of exposure to traumatic events and PTSD prevalence using
DSM-IV and DSM-5 criteria. Journal of traumatic stress, 26(5), 537-547.

https://doi.org/10.1002/jts.21848

Kloner, R. A., & Chaitman, B. (2017). Angina and Its Management. Journal of cardiovascular
pharmacology and therapeutics, 22(3), 199-209.
https://doi.org/10.1177/1074248416679733

Komutrattananont, P., Mahakkanukrauh, P., & Das, S. (2019). Morphology of the human aorta
and age-related changes: Anatomical facts. Anatomy & Cell Biology, 52(2), 109—114.

https://doi.org/10.5115/acb.2019.52.2.109

Krannich, J.-H. A., Weyers, P., Lueger, S., Herzog, M., Bohrer, T., & Elert, O. (2007). Presence
of depression and anxiety before and after coronary artery bypass graft surgery and their
relationship to age. BMC Psychiatry, 7(1), 47. https://doi.org/10.1186/1471-244X-7-47

Kriston, L., Giinzler, C., Agyemang, A., Bengel, J., Berner, M. M., & Group, for the S. S.
(2010). Effect of Sexual Function on Health-Related Quality of Life Mediated by
Depressive Symptoms in Cardiac Rehabilitation. Findings of the SPARK Project in 493
Patients. The Journal of Sexual Medicine, 7(6), 2044-2055.

https://doi.org/10.1111/5.1743-6109.2010.01761.x

81


https://www.ncbi.nlm.nih.gov/books/NBK499911/
https://doi.org/10.1002/jts.21848
https://doi.org/10.5115/acb.2019.52.2.109
https://doi.org/10.1186/1471-244X-7-47
https://doi.org/10.1111/j.1743-6109.2010.01761.x

Kroenke, K., Spitzer, R. L., & Williams, J. B. (2003). The patient health questionnaire-2:
Validity of a two-item depression screener. Medical Care, 41(11), 1284—1292.

https://doi.org/10.1097/01.MLR.0000093487.78664.3C

Kroenke, K., Spitzer, R. L., Williams, J. B., Monahan, P. O., & Loéwe, B. (2007). Anxiety
disorders in primary care: prevalence, impairment, comorbidity, and detection. Annals of

Internal Medicine, 146(5), 317-325. https://doi.org/10.7326/0003-4819-146-5-

200703060-00004

Kuiper, H., van Leeuwen, C. M. C., Stolwijk-Swuste, J. M., & Post, M. W. M. (2021).
Reliability and validity of the Brief Illness Perception Questionnaire (B-IPQ) in

individuals with a recently acquired spinal cord injury. Spinal Cord, 36(4).

https://doi.org/10.1177/02692155211061813

Lathan, E. C., Petri, J. M., Haynes, T., Sonu, S. C., Mekawi, Y., Michopoulos, V., & Powers, A.
(2023). Evaluating the Performance of the Primary Care Posttraumatic Stress Disorder
Screen for DSM-5 (PC-PTSD-5) in a Trauma-Exposed, Socioeconomically Vulnerable
Patient Population. Journal of Clinical Psychology in Medical Settings, 30(4), 791-803.

https://doi.org/10.1007/s10880-023-09941-9

Lejuez, C. W., Hopko, D. R., Acierno, R., Daughters, S. B., & Pagoto, S. L. (2011). Ten Year
Revision of the Brief Behavioral Activation Treatment for Depression: Revised
Treatment Manual. Behavior Modification, 35(2), 111-161.
https://doi.org/10.1177/0145445510390929

Leventhal, H., Diefenbach, M., & Leventhal, E. A. (1992). Illness cognition: Using common
sense to understand treatment adherence and affect cognition interactions. Cognitive

Therapy and Research, 16(2), 143—163. https://doi.org/10.1007/BF01173486

82


https://doi.org/10.1097/01.MLR.0000093487.78664.3C
https://doi.org/10.7326/0003-4819-146-5-200703060-00004
https://doi.org/10.7326/0003-4819-146-5-200703060-00004
https://doi.org/10.1177/02692155211061813
https://doi.org/10.1007/s10880-023-09941-9
https://doi.org/10.1007/BF01173486

Leventhal, H., Meyer, D., & Nerenz, D.R. (1980). The common sense representation of illness
danger. In S. Rachman (Ed.) Medical Psychology, 2.

Leventhal, H., Nerenz, D.R. and Steele, D.J. (1984) Illness Representations and Coping with
Health Threats. In: Baum, A., Taylor, S.E. and Singer, J.E. Eds., Handbook of
Psychology and Health, Volume I'V: Social Psychological Aspects of Health, Erlbaum,
Hillsdale, NJ, 219-252.

Leventhal, H., Nerenz, D., Straus, A., & Mechanic, D. (1982). Self-regulation and the
mechanisms for symptom appraisal. Symptoms, Illness Behavior and Help-Seeking, 55—
86.

Leventhal, H., Phillips, L. A., & Burns, E. (2016). The Common-Sense Model of Self-

Regulation (CSM): A dynamic framework for understanding illness self-management.

Journal of Behavioral Medicine, 39(6), 935-946. https://doi.org/10.1007/s10865-016-
9782-2

Levine, G. N., Huffman, J. C., Carney, R. M., Cohen, B. E., Dimsdale, J. E., Kim, A. S., Lloyd-
Jones, D. M., Nemeroff, C. B., Rumsfeld, J. S., Tully, P. J., & Whooley, M. A. (2025).
Post-myocardial infarction psychological distress: A scientific statement from the
American Heart Association. Circulation, 152(17), €299—e322.

https://doi.org/10.1161/CIR.0000000000001381

Levy D., Goyal A., Grigorova Y., et al. Aortic Dissection. [Updated 2023 Apr 23]. In: StatPearls
[Internet]. Treasure Island (FL): StatPearls Publishing; 2024 Jan-. Available from:

https://www.ncbi.nlm.nih.gov/books/NBK441963/

Lewis-Fernandez, R., Hinton, D. E., Laria, A. J., Patterson, E. H., Hofmann, S. G., Craske, M.

G., Stein, D. J., Asnaani, A., & Liao, B. (2010). Culture and the anxiety disorders:

83


https://doi.org/10.1007/s10865-016-9782-2
https://doi.org/10.1007/s10865-016-9782-2
https://doi.org/10.1161/CIR.0000000000001381
https://www.ncbi.nlm.nih.gov/books/NBK441963/

recommendations for DSM-V. Depression and anxiety, 27(2), 212-229.

https://doi.org/10.1002/da.20647

Li, H., Qian, F., Hou, C., Li, X., Gao, Q., Luo, Y., Tao, L., Yang, X., Wang, W., Zheng, D., &
Guo, X. (2020). Longitudinal Changes in Depressive Symptoms and Risks of
Cardiovascular Disease and All-Cause Mortality: A Nationwide Population-Based Cohort
Study. The Journals of Gerontology: Series A, 75(11), 2200-2206.

https://doi.org/10.1093/gerona/glz228

Lin, Y., Chen, Y., Peng, Y., Xu, S., Li, S., Huang, X., & Chen, L. (2021). Symptoms of post-
traumatic stress disorder and associated risk factors in type A aortic dissection. Journal of

Cardiovascular Surgery, 62(3), 286—293. https://doi.org/10.23736/S0021-

9509.21.11553-8

Linden, W., Phillips, M. J., & Leclerc, J. (2007). Psychological treatment of cardiac patients: a
meta-analysis. European heart journal, 28(24), 2972-2984.

https://doi.org/10.1093/eurheartj/ehm504

Liu, Y., Wei, M., Guo, L., Guo, Y., Zhu, Y., & He, Y. (2021). Association between illness
perception and health behaviour among stroke patients: The mediation effect of coping
style. Journal of Advanced Nursing, 77(5), 2337-2347.

Madden, J. M., Lakoma, M. D., Rusinak, D., Lu, C. Y., & Soumerai, S. B. (2016). Missing
clinical and behavioral health data in a large electronic health record (EHR)
system. Journal of the American Medical Informatics Association: JAMIA, 23(6), 1143—
1149. https://doi.org/10.1093/jamia/ocw021

Mao, S. S., Ahmadi, N., Shah, B., Beckmann, D., Chen, A., Ngo, L., Flores, F. R., Gao, Y. lin, &

Budoff, M. J. (2008). Normal Thoracic Aorta Diameter on Cardiac Computed

84


https://doi.org/10.1002/da.20647
https://doi.org/10.1093/gerona/glz228
https://doi.org/10.23736/S0021-9509.21.11553-8
https://doi.org/10.23736/S0021-9509.21.11553-8
https://doi.org/10.1093/eurheartj/ehm504

Tomography in Healthy Asymptomatic Adult; Impact of Age and Gender. Academic
Radiology, 15(7), 827-834. https://doi.org/10.1016/j.acra.2008.02.001

Mao, Y., Sun, L., & Zhang, J. (2020). Effects of physical activity on quality of life of coronary
artery bypass grafted patients: Re-examining the evidence from randomized clinical trials

through systemic review. https://doi.org/10.22541/au.158981516.68929662

Martens, E. J., de Jonge, P., Na, B., Cohen, B. E., Lett, H., & Whooley, M. A. (2010). Scared to
death? Generalized anxiety disorder and cardiovascular events in patients with stable

coronary heart disease: The Heart and Soul Study. Archives of general psychiatry, 67(7),

750-758. https://doi.org/10.1001/archgenpsychiatry.2010.74

Martin, C. D., Ruiz, M., Sorrell, A., Sears, S. F., McCarrick, G., Bates, M. J., & Degner, B. C.
(2023). Aortic disease 101: Breaking down myths of type A aortic dissection for patients
and families. Health Education Journal, 82(8), 952—959.
https://doi.org/10.1177/00178969231203137

Maroufizadeh, S., Omani-Samani, R., Almasi-Hashiani, A., Amini, P., & Sepidarkish, M.
(2019). The reliability and validity of the Patient Health Questionnaire-9 (PHQ-9) and
PHQ-2 in patients with infertility. Reproductive Health, 16(1), 137.

https://doi.org/10.1186/s12978-019-0802-x

McAuley E., Rudolph D. (2016). Physical Activity, Aging, and Psychological Well-Being. J.
Aging Phys. Act. (3) 67-96. doi: 10.1123/japa.3.1.67.

Meccanici, F., Thijssen, C. G. E., Gokalp, A. L., Bom, A. W., De Bruin, J. L., Bekkers, J. A.,
Van Kimmenade, R. R. J., Geuzebroek, G. S. C., Poyck, P., Woorst, J. J. T., Peels, K.,
Sjatskig, J., Heiyjmen, R. H., Post, M. C., Mokhles, M. M., Verhagen, H. J. M.,

Takkenberg, J. J. M., & Roos-Hesselink, J. W. (2023). Long Term Health Related

85


https://doi.org/10.1016/j.acra.2008.02.001
https://doi.org/10.22541/au.158981516.68929662
https://doi.org/10.1001/archgenpsychiatry.2010.74
https://doi.org/10.1177/00178969231203137
https://doi.org/10.1186/s12978-019-0802-x

Quality of Life After Acute Type B Aortic Dissection: A Cross Sectional Survey Study.
European Journal of Vascular and Endovascular Surgery, 66(3), 332-341.
https://doi.org/10.1016/j.ejvs.2023.05.037

Mezuk, B., Chen, Y., Yu, C., Guo, Y., Bian, Z., Collins, R., Chen, J., Pang, Z., Wang, H., Peto,
R., Que, X., Zhang, H., Tan, Z., Kendler, K. S., Li, L., & Chen, Z. (2013). Depression,
anxiety, and prevalent diabetes in the Chinese population: findings from the China
Kadoorie Biobank of 0.5 million people. Journal of psychosomatic research, 75(6), 511—

517. https://doi.org/10.1016/j.jpsychores.2013.09.008

Mezza, F., Lemmo, D., Bianco, A., Cuomo, A., & Freda, M. F. (2025). Understanding self-care
behaviors in older adults with chronic diseases: The influence of personal views on aging
and illness perceptions. Geriatric Nursing, 66, 280-288.

https://doi.org/10.1016/j.gerinurse.2024.03.003

McCann, W. D., Hou, X. Y., Stolic, S., & Ireland, M. J. (2023). Predictors of Psychological

Distress among Post-Operative Cardiac Patients: A Narrative Review. Healthcare (Basel,

Switzerland), 11(20), 2721. https://doi.org/10.3390/healthcare1 1202721

McMahon, S. R., Ades, P. A., & Thompson, P. D. (2017). The role of cardiac rehabilitation in
patients with heart disease. Trends in cardiovascular medicine, 27(6), 420-425.
https://doi.org/10.1016/j.tcm.2017.02.005

Mori, M., Bin Mahmood, S. U., Yousef, S., Shioda, K., Faggion Vinholo, T., Mangi, A. A.,
Elefteriades, J. A., & Geirsson, A. (2019). Prevalence of Incidentally Identified Thoracic
Aortic Dilations: Insights for Screening Criteria. Canadian Journal of Cardiology, 35(7),

892-898. https://doi.org/10.1016/j.cjca.2019.03.023

86


https://doi.org/10.1016/j.ejvs.2023.05.037
https://doi.org/10.1016/j.jpsychores.2013.09.008
https://doi.org/10.3390/healthcare11202721
https://doi.org/10.1016/j.cjca.2019.03.023

Moss-Morris, R., Petrie, K. J., & Weinman, J. (1996). Functioning in chronic fatigue syndrome:
Do illness perceptions play a regulatory role? British Journal of Health Psychology, 1(1),

15-25. https://doi.org/10.1111/1.2044-8287.1996.tb00488.x

National Institutes of Health A. (2022, March 24). What is aortic aneurysm? National Heart,
Lung, and Blood Institute, NIH. https://www.nhlbi.nih.gov/health/aortic-
aneurysm#:~:text=Aortic%20aneurysms%20are%20balloon%?2Dlike,damage%200r%20
weaken%20these%20walls

National Institutes of Health B. (2022, March 24). Causes and risk factors. National Heart,
Lung, and Blood Institute, NIH. https://www.nhlbi.nih.gov/health/aortic-
aneurysm/causes

National Institutes of Health C. (2022, March 24). What is atherosclerosis? National Heart,
Lung, and Blood Institute, NIH. https://www.nhlbi.nih.gov/health/atherosclerosis

Nienaber, C. A., Kische, S., Akin, 1., Rousseau, H., Eggebrecht, H., Fattori, R., Rehders, T. C.,
Kundt, G., Scheinert, D., Czerny, M., Kleinfeldt, T., Zipfel, B., Labrousse, L., & Ince,
H. (2010). Strategies for subacute/chronic type B aortic dissection: The Investigation of
Stent Grafts in Patients with Type B Aortic Dissection (INSTEAD) trial 1-year outcome.
The Journal of Thoracic and Cardiovascular Surgery, 140(6), S101-S108.

https://doi.org/10.1016/1.jtcvs.2010.07.026

North Carolina Department of Information Technology, Division of Broadband and Digital
Opportunity. (n.d.). Fact sheet: Gov. Cooper’s plan to close the digital divide.

https://www.ncbroadband.gov/documents/american-rescue-plan/fact-sheet-gov-coopers-

plan-close-digital-divide/open

87


https://doi.org/10.1111/j.2044-8287.1996.tb00488.x
https://www.nhlbi.nih.gov/health/aortic-aneurysm#:~:text=Aortic%20aneurysms%20are%20balloon%2Dlike,damage%20or%20weaken%20these%20walls
https://www.nhlbi.nih.gov/health/aortic-aneurysm#:~:text=Aortic%20aneurysms%20are%20balloon%2Dlike,damage%20or%20weaken%20these%20walls
https://www.nhlbi.nih.gov/health/aortic-aneurysm#:~:text=Aortic%20aneurysms%20are%20balloon%2Dlike,damage%20or%20weaken%20these%20walls
https://www.nhlbi.nih.gov/health/aortic-aneurysm/causes
https://www.nhlbi.nih.gov/health/aortic-aneurysm/causes
https://www.nhlbi.nih.gov/health/atherosclerosis
https://doi.org/10.1016/j.jtcvs.2010.07.026
https://www.ncbroadband.gov/documents/american-rescue-plan/fact-sheet-gov-coopers-plan-close-digital-divide/open?utm_source=chatgpt.com
https://www.ncbroadband.gov/documents/american-rescue-plan/fact-sheet-gov-coopers-plan-close-digital-divide/open?utm_source=chatgpt.com

Oldridge, N., Hofer, S., McGee, H., Conroy, R., Doyle, F., Saner, H., & (for the HeartQoL
Project Investigators). (2014). The HeartQoL: Part I. Development of a new core health-
related quality of life questionnaire for patients with ischemic heart disease. European
Journal of Preventive Cardiology, 21(1), 90-97.

https://doi.org/10.1177/2047487312450544

Ono, M., Serruys, P. W., Garg, S., Kawashima, H., Gao, C., Hara, H., Lunardi, M., Wang, R.,
O'Leary, N., Wykrzykowska, J. J., Piek, J. J., Mack, M. J., Holmes, D. R., Morice, M.
C., Kappetein, A. P., Thuijs, D. J. F. M., Noack, T., Mohr, F. W., Davierwala, P. M.,
Spertus, J. A., ... SYNTAX Extended Survival Investigators (2022). Effect of Patient-
Reported Preprocedural Physical and Mental Health on 10-Year Mortality After
Percutaneous or Surgical Coronary Revascularization. Circulation, 146(17), 1268—1280.
https://doi.org/10.1161/CIRCULATIONAHA.121.057021

Pape, L. A., Awais, M., Woznicki, E. M., Suzuki, T., Trimarchi, S., Evangelista, A., Myrmel,
T., Larsen, M., Harris, K. M., Greason, K., Di Eusanio, M., Bossone, E., Montgomery,
D. G., Eagle, K. A., Nienaber, C. A., Isselbacher, E. M., & O’Gara, P. (2015).
Presentation, Diagnosis, and Outcomes of Acute Aortic Dissection. Journal of the
American College of Cardiology, 66(4), 350-358.

https://doi.org/10.1016/j.jacc.2015.05.029

Pasadyn, S. R., Roselli, E. E., Artis, A. S., Pasadyn, C. L., Phelan, D., Hurley, K., Desai, M. Y.,
& Blackstone, E. H. (2020). From Tear to Fear: Posttraumatic Stress Disorder in Patients
With Acute Type A Aortic Dissection. Journal of the American Heart Association, 9(9),

€015060. https://doi.org/10.1161/JAHA.119.015060

88


https://doi.org/10.1177/2047487312450544
https://doi.org/10.1016/j.jacc.2015.05.029
https://doi.org/10.1161/JAHA.119.015060

Perski, A., Feleke, E., Anderson, G., Samad, B. A., Westerlund, H., Ericsson, C. G., &
Rehngvist, N. (1998). Emotional distress before coronary bypass grafting limits the
benefits of surgery. American heart journal, 136(3), 510-517.

https://doi.org/10.1016/s0002-8703(98)70229-7

Petrie, K. J., Jago, L. A., & Devcich, D. A. (2007). The role of illness perceptions in patients
with medical conditions. Current opinion in psychiatry, 20(2), 163—167.
https://doi.org/10.1097/YCO.0b013e328014a871

Prins, A., Bovin, M. J., Kimerling, R., Kaloupek, D. G., Marx, B. P., Pless Kaiser, A., &
Schnurr, P. P. (2015). The Primary Care PTSD Screen for DSM-5 (PC-PTSD-)5).
[Measurement instrument].

Prins, A., Bovin, M. J., Smolenski, D. J., Marx, B. P., Kimerling, R., Jenkins-Guarnieri, M. A.,
Kaloupek, D. G., Schnurr, P. P, Kaiser, A. P., Leyva, Y. E., & Tiet, Q. Q. (2016). The
Primary Care PTSD Screen for DSM-5 (PC-PTSD-5): Development and Evaluation
Within a Veteran Primary Care Sample. Journal of general internal medicine, 31(10),
1206—1211. https://doi.org/10.1007/s11606-016-3703-5

Richardson, S., Shaffer, J. A., Falzon, L., Krupka, D., Davidson, K. W., & Edmondson, D.

(2012). Meta-analysis of perceived stress and its association with incident coronary heart

disease. The American journal of cardiology, 110(12), 1711-1716.

https://doi.org/10.1016/j.amjcard.2012.08.004

Ruscio, A. M., Hallion, L. S., Lim, C. C. W., Aguilar-Gaxiola, S., Al-Hamzawi, A., Alonso, J.,
Andrade, L. H., Borges, G., Bromet, E. J., Bunting, B., Caldas de Almeida, J. M.,
Demyttenaere, K., Florescu, S., de Girolamo, G., Gureje, O., Haro, J. M., He, Y.,

Hinkov, H., Hu, C., de Jonge, P, ... Scott, K. M. (2017). Cross-sectional Comparison o

f

89


https://doi.org/10.1016/s0002-8703(98)70229-7
https://doi.org/10.1016/j.amjcard.2012.08.004

the Epidemiology of DSM-5 Generalized Anxiety Disorder Across the Globe. JAMA

psychiatry, 74(5), 465—475. https://doi.org/10.1001/jamapsychiatry.2017.0056
Rutledge, T., Redwine, L. S., Linke, S. E., & Mills, P. J. (2013). A meta-analysis of mental

health treatments and cardiac rehabilitation for improving clinical outcomes and

depression among patients with coronary heart disease. Psychosomatic medicine, 75(4),

335-349. https://doi.org/10.1097/PSY.0b013e318291d798

Rymaszewska, J., Kiejna, A., & Hadry$, T. (2003). Depression and anxiety in coronary artery
bypass grafting patients. European Psychiatry, 18(4), 155—-160.

https://doi.org/10.1016/S0924-9338(03)00052-X

Salkovskis, P. M. (1991). The importance of behaviour in the maintenance of anxiety and panic:
A cognitive account. Behavioural Psychotherapy, 19(1), 6—19.

https://doi.org/10.1017/S0141347300011472

Salzmann, S., Salzmann-Djufri, M., Wilhelm, M., & Euteneuer, F. (2020). Psychological
Preparation for Cardiac Surgery. Current cardiology reports, 22(12), 172.

https://doi.org/10.1007/s11886-020-01424-9

Schneider, K. L., Panza, E., Handschin, B., Ma, Y., Busch, A. M., Waring, M. E., Appelhans, B.
M., Whited, M. C., Keeney, J., Kern, D., Blendea, M., Ockene, 1., & Pagoto, S. L.
(2016). Feasibility of Pairing Behavioral Activation With Exercise for Women With
Type 2 Diabetes and Depression: The Get It Study Pilot Randomized Controlled Trial.

Behavior Therapy, 47(2), 198-212. https://doi.org/10.1016/j.beth.2015.10.005

Sears, S. F., Harrell, R., Sorrell, A., Jordan, E., Anthony, S., Hashmath, Z., & Nekkanti, R.

(2023). Addressing PTSD in Implantable Cardioverter Defibrillator Patients: State-of-

90


https://doi.org/10.1097/PSY.0b013e318291d798
https://doi.org/10.1016/S0924-9338(03)00052-X
https://doi.org/10.1017/S0141347300011472
https://doi.org/10.1007/s11886-020-01424-9
https://doi.org/10.1016/j.beth.2015.10.005

the-Art Management of ICD Shock and PTSD. Current Cardiology Reports, 25(9),
1029-1039. https://doi.org/10.1007/s11886-023-01924-4

Shahmoradi, L., Rezaei, N., Rezayi, S., Zolfaghari, M., & Manafi, B. (2022). Educational
approaches for patients with heart surgery: a systematic review of main features and

effects. BMC cardiovascular disorders, 22(1), 292. https://doi.org/10.1186/s12872-022-

02728-0

Shelley, M., & Pakenham, K. (2007). The effects of preoperative preparation on postoperative
outcomes: the moderating role of control appraisals. Health psychology: official journal
of the Division of Health Psychology, American Psychological Association, 26(2), 183—
191. https://doi.org/10.1037/0278-6133.26.2.183

Serlie, T., Busund, R., Sexton, J., Sexton, H., & Serlie, D. (2007). Video information combined
with individualized information sessions: Effects upon emotional well-being following

coronary artery bypass surgery--A randomized trial. Patient education and

counseling, 65(2), 180—188. https://doi.org/10.1016/j.pec.2006.07.006

St Pierre, E. C., Orelaru, F., Naeem, A., Farhat, L., Wu, X., & Yang, B. (2022). Quality of Life
Worsens After Surgical Repair of Acute Type A Aortic Dissection. Seminars in thoracic
and cardiovascular surgery, 34(2), 399-407.

https://doi.org/10.1053/j.semtcvs.2021.03.040

Sullivan, A. N., & Lachman, M. E. (2017). Behavior change with fitness technology in
sedentary adults: A review of the evidence for increasing physical activity. Frontiers in

Public Health, 4, Article 289. https://doi.org/10.3389/fpubh.2016.00289

91


https://doi.org/10.1007/s11886-023-01924-4
https://doi.org/10.1186/s12872-022-02728-0
https://doi.org/10.1186/s12872-022-02728-0
https://doi.org/10.1016/j.pec.2006.07.006
https://doi.org/10.1053/j.semtcvs.2021.03.040

Suzuki, T., Eagle, K. A., Bossone, E., Ballotta, A., Froehlich, J. B., & Isselbacher, E. M. (2014).
Medical management in type B aortic dissection. Annals of Cardiothoracic Surgery,
3(4).

Teresi, J. A., Yu, X., Stewart, A. L., & Hays, R. D. (2022). Guidelines for Designing and
Evaluating Feasibility Pilot Studies. Medical Care, 60(1), 95—103.

https://doi.org/10.1097/MLR.0000000000001 664

Timmermans, 1., Versteeg, H., Meine, M., Pedersen, S. S., & Denollet, J. (2017). Illness
perceptions in patients with heart failure and an implantable cardioverter defibrillator:
Dimensional structure, validity, and correlates of the Brief Illness Perception
Questionnaire in Dutch, French, and German patients. Journal of Psychosomatic
Research, 97, 1-8. https://doi.org/10.1016/j.jpsychores.2017.03.014

Tsai, T. T., Nienaber, C. A., & Eagle, K. A. (2005). Acute aortic syndromes. Circulation,

112(24), 3802-3813. https://doi.org/10.1161/CIRCULATIONAHA.105.534198

Tiifekei, H., Akansel, N., & Sivrikaya, S. K. (2022). Pain Interference with Daily Living
Activities and Dependency Level of Patients Undergoing CABG Surgery. Pain
management nursing: official journal of the American Society of Pain Management
Nurses, 23(2), 180—187. https://doi.org/10.1016/j.pmn.2021.03.002

Tully, P. J., Pedersen, S. S., Winefield, H. R., Baker, R. A., Turnbull, D. A., & Denollet, J.
(2011). Cardiac morbidity risk and depression and anxiety: a disorder, symptom and trait
analysis among cardiac surgery patients. Psychology, health & medicine, 16(3), 333—
345. https://doi.org/10.1080/13548506.2011.553960

Tully, P. J., Winefield, H. R., Baker, R. A., Denollet, J., Pedersen, S. S., Wittert, G. A., &

Turnbull, D. A. (2015). Depression, anxiety and major adverse cardiovascular and

92


https://doi.org/10.1097/MLR.0000000000001664
https://doi.org/10.1161/CIRCULATIONAHA.105.534198

cerebrovascular events in patients following coronary artery bypass graft surgery: a five
year longitudinal cohort study. BioPsychoSocial medicine, 9, 14.
https://doi.org/10.1186/s13030-015-0041-5

U.S. Department of Health and Human Services FDA Center for Drug Evaluation and Research,
U.S. Department of Health and Human Services FDA Center for Biologics Evaluation
and Research, & U.S. Department of Health and Human Services FDA Center for
Devices and Radiological Health. (2006). Guidance for industry: Patient-reported
outcome measures: use in medical product development to support labeling claims: draft
guidance. Health and Quality of Life Outcomes, 4(1), 79. https://doi.org/10.1186/1477-
7525-4-79.

Waterman, L. A., Belnap, B. H., Gebara, M. A., Huang, Y., Abebe, K. Z., Rollman, B. L., &
Karp, J. F. (2020). Bypassing the blues: Insomnia in the depressed post-CABG
population. Annals of clinical psychiatry : official journal of the American Academy of
Clinical Psychiatrists, 32(1), 17-26.

Wells, A., Clark, D. M., Salkovskis, P., Ludgate, J., Hackmann, A., & Gelder, M. (1995). Social
phobia: The role of in-situation safety behaviors in maintaining anxiety and negative

beliefs. Behavior Therapy, 26(1), 153—161. https://doi.org/10.1016/S0005-

7894(05)80088-7

Williamson, M. L. C., Stickley, M. M., Armstrong, T. W., Jackson, K., & Console, K. (2022).
Diagnostic accuracy of the Primary Care PTSD Screen for DSM-5 (PC-PTSD-5) within

a civilian primary care sample. Journal of Clinical Psychology, 78(11), 2299-2308.

https://doi.org/10.1002/jclp.23405

93


https://doi.org/10.1186/1477-7525-4-79
https://doi.org/10.1186/1477-7525-4-79
https://doi.org/10.1002/jclp.23405

Winnerkvist, A., Brorsson, B., & Radegran, K. (2006). Quality of Life in Patients with Chronic
Type B Aortic Dissection. European Journal of Vascular and Endovascular Surgery,

32(1), 34-37. https://doi.org/10.1016/1.€]vs.2005.12.010

Yuan, X., Mitsis, A., Ghonem, M., Iakovakis, 1., & Nienaber, C. A. (2018). Conservative
management versus endovascular or open surgery in the spectrum of type B aortic

dissection. Journal of Visualized Surgery, 4, 59-59.

https://doi.org/10.21037/j0vs.2018.02.15

Zaini, N. H., Abdullah, K. L., Raja Mokhtar, R. A., Chinna, K., & Kamaruzzaman, S. B. (2022).
Relationship between Psychological Distress and Demographic Characteristics among
Patients Undergoing Coronary Artery Bypass Graft (CABG) Surgery. Healthcare, 10(9),

1763. https://doi.org/10.3390/healthcare10091763

94


https://doi.org/10.1016/j.ejvs.2005.12.010
https://doi.org/10.21037/jovs.2018.02.15
https://doi.org/10.3390/healthcare10091763

Appendix A: IRB Approval Memo

Notification of Initial Approval: Expedited
From:
Social/Behavioral IRB
To: Caroline Martin
CC: Samuel Sears

Date: 4/11/2025

Re:
UMCIRB 25-000013

Feasibility of a psychosocial care program for aortic patients

I am pleased to inform you that your Expedited Application was approved. Approval of the study
and any consent form(s) occurred on 4/10/2025. The research study is eligible for review under
expedited category # 4,5,7. The Chairperson (or designee) deemed this study no more than
minimal risk.

As the Principal Investigator you are explicitly responsible for the conduct of all aspects of this
study and must adhere to all reporting requirements for the study. Your responsibilities include
but are not limited to:

1. Ensuring changes to the approved research (including the UMCIRB approved consent
document) are initiated only after UMCIRB review and approval except when necessary to
eliminate an apparent immediate hazard to the participant. All changes (e.g. a change in
procedure, number of participants, personnel, study locations, new recruitment materials, study
instruments, etc.) must be prospectively reviewed and approved by the UMCIRB before they are
implemented;

2. Where informed consent has not been waived by the UMCIRB, ensuring that only valid
versions of the UMCIRB approved, date-stamped informed consent document(s) are used for
obtaining informed consent (consent documents with the IRB approval date stamp are found
under the Documents tab in the ePIRATE study workspace);

3. Promptly reporting to the UMCIRB all unanticipated problems involving risks to participants
and others;

4. Submission of a final report application to the UMICRB prior to the expected end date

provided in the IRB application in order to document human research activity has ended and to
provide a timepoint in which to base document retention; and

95


https://epirate.ecu.edu/App/sd/Rooms/DisplayPages/LayoutInitial?Container=com.webridge.entity.Entity%5BOID%5B17215316C94011EFA2AA8EBF90565000%5D%5D

5. Submission of an amendment to extend the expected end date if the study is not expected to
be completed by that date. The amendment should be submitted 30 days prior to the

UMCIRB approved expected end date or as soon as the Investigator is aware that the study will
not be completed by that date.

The approval includes the following items:

Name

Description

1.8 Merged information consent and application or waiver of HIPAA authorization 040625.doc
Consent Forms

25-000013 Protocol 3.docx

Study Protocol or Grant Application
Application-for-Waiver-or-alteration-of-HIPA A-Authorization 020625
HIPAA Documentation

BIPQ

Surveys and Questionnaires

CAQ

Surveys and Questionnaires

CDC HRQOL 4

Surveys and Questionnaires

CDM Dissertation Proposal FINAL.docx

Study Protocol or Grant Application

DASI

Surveys and Questionnaires

Fear about Exercise Questionnaire

Surveys and Questionnaires

GAD-2

Surveys and Questionnaires

Handout for Asynchronous Video Patients

Additional Items

Handout for Virtual Group Patients- Study Flow and How to Join Webex Meetings
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sorrell-et-al-2024-vascular-disease-patient-information-page-coping-with-a-serious-vascular-
disease-diagnosis (2).pdf

Additional Items

For research studies where a waiver or alteration of HIPAA Authorization has been approved,
the IRB states that each of the waiver criteria in 45 CFR 164.512(1)(1)(1)(A) and (2)(i) through
(v) have been met. Additionally, the elements of PHI to be collected as described in items 1 and

2 of the Application for Waiver of Authorization have been determined to be the minimal
necessary for the specified research.

The Chairperson (or designee) does not have a potential for conflict of interest on this study.
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