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Abstract

Anxiety can contribute to poor prognosis in cardiac patients. Few studies have examined the role
of optimism in anxiety after open heart surgery (OHS). This study investigated the influence of
preoperative optimism on post-OHS anxiety, adjusting cardiac indices used by cardiac surgeons.
Data were collected before and 1 month after OHS in 481 patients (58% men; age, 62.4 £ 11.94
years). Optimism was measured using the Life Orientation Test. Anxiety was measured using the
Trait Anxiety Inventory. Medical and cardiac indices were retrieved from the Society of Thoracic
Surgeon’s national database. Multiple regression analyses showed that greater pre-OHS optimism
was associated with lower levels of post-OHS anxiety (A6, M= 306] = 50.18, p< 0.001, /2 =
0.502). No other factors showed similar protection. Pre-OHS anxiety, younger age, and minority
status were associated with anxiety in the critical recovery month. The findings demonstrate the
potential benefit of optimism against post-OHS anxiety, which may have clinical implications for
improving disease management.

Keywords
Anxiety; heart disease; open heart surgery; dispositional optimism; minorities

Psychologists and behavioral scientists have recognized anxiety as a comorbid mental health
risk that contributes to poor prognosis in heart disease (HD), including mortality, as do other
medical comorbidities (Benjamin et al., 2018; Davidson et al., 2018; Dornelas and Sears,
2018; Stoney et al., 2018). In recent research on patients with HD, anxiety contributed to
future symptoms, higher care costs, lower quality of life (Palacios et al., 2016), physical
functioning decline (Shen et al., 2011), and all-cause mortality and cardiovascular-related
readmissions after myocardial infarction (MI) (Roest et al., 2012). Meta-analysis reviews
also associated anxiety with increased major cardiac events or mortality (Celano et al., 2015;
Roest et al., 2010a, 2010b; Tully et al., 2014). In patients scheduled for open heart surgery
(OHS), the months before and after OHS are both highly stressful and associated with
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anxiety, even though OHS can serve as a life-saving intervention (McCormick et al., 2006).
Such psychological distress compromises patients’ health-related quality of life (HQOL)
(Ekici et al., 2014; Grewal et al., 2011; McCabe, 2010; Nekouei et al., 2014), thereby
augmenting the burden of illness and impeding outcomes as noted above.

The present study aimed to investigate the association of dispositional optimism, assessed
preoperatively, with post-OHS anxiety after controlling for pre-OHS anxiety and medical
confounders. In positive psychology, optimism presents one’s positive attitude about the
future toward one’s advantage, as an indicator of the character strength (CS) Agpe,
undersubsuming the virtue transcendence (Peterson, 2000). Optimism is also defined as
positive expectation and confidence about the future, whereas dispositional optimism is
considered a stable attribute of personality (Scheier and Carver, 1985; Scheier and Carver,
2018). Health psychologists posit the direct health benefit of this positive trait or expectation
based on its connection with motivation in pursuing desired goals, values, and actions (e.g.,
health-related behaviors) (Bouchard, 2018; Carver et al., 2010). A small-sample prospective
study found that preoperative negative expectations had a detrimental impact on recovery
and HRQL 1 year after cardiac surgery (Holmes et al., 2016). Conversely, a correlational
study associated uncertainty with hospital anxiety in cardiac patients, but positive appraisal
was inversely related to the symptom (Giammanco and Gitto, 2016).

Research found that this personality trait predicted desirable physical health, including
cardiac health (Rasmussen et al., 2009; Roest et al., 2010a, 2010b; Scheier and Carver,
2018). Impressively, in population studies, optimism contributed to lower HD incidence

and lower odds of congestive heart failure (CHF) (Giltay et al., 2006; Kubzansky et al.,
2001; Matthews et al., 2004; Tindle et al., 2009), lower cardiovascular disease—related and
total mortality (Galatzer-Levy and Bonanno, 2014; Kim et al., 2017; Tindle et al., 2009),
and lower odds of CHF, and reduced mortality in the elderly (Anthony et al., 2016; Fry

and Debats, 2009; Kim et al., 2014). Furthermore, research suggests that optimists tended
to use problem-based coping that could mitigate the detrimental impact of stress but were
less likely to use emotional or avoidant coping (Bouchard, 2018; Carver et al., 2010). In
addition, optimists may have the capacity to build social networks to lessen the negative
influence in the face of adversities (Bouchard, 2018; Carver et al., 2010). A major limitation
of population surveys is the inability to adjust medical, especially HD-specific, confounders,
because they may not account for the participants’ health before study participation or
inability to access participants’ medical records.

The shortcoming in the literature has considerably limited the implications for clinical
cardiac medicine (Giammanco and Gitto, 2016). Alongside, another major gap lies in the
fact that only a few clinical studies have examined the influence of dispositional optimism,
as positive expectation, on post-OHS outcomes, adjusting medical and surgical confounders.
In a small study from 30 years ago, dispositional optimism was related to better quality of
life and less likelihood of perioperative MI in patients undergoing coronary artery bypass
graft (CABG) surgery (Scheier et al., 1989). Ten and 20 years thereafter, only two other
studies showed that optimism predicted fewer cases of rehospitalization 6 months after
CABG surgery, respectively (Scheier et al., 1999; Tindle et al., 2012). No study has yet
explored the relationship between optimism and anxiety within the post-OHS month. This
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investigation is a broadly impactful clinical topic for cardiac patients, as aforementioned,
burgeoning research over the past 10 years has revealed the detrimental long-term impact of
anxiety in cardiac diseases (Benjamin et al., 2018; Celano et al., 2015; Davidson et al., 2018;
Dornelas and Sears, 2018; Palacios et al., 2016; Roest et al., 2010a, 2010b, 2012; Shen et
al., 2011; Stoney et al., 2018; Tully et al., 2014). Persistent anxiety existing after OHS could
indicate a negative trait that has been built into the psychological characteristics of cardiac
patients, which could exert prospective detrimental influence on recovery after an expensive
intervention.

Furthermore, the period of 30-day post-OHS is critical for cardiac recovery and a window
of multidisciplinary intervention. In particular, the risk of potential post-OHS mortality is
high during recovery from significant surgical trauma and inflammatory responses, known
as postoperative “systemic inflammatory response syndrome,” after considerable physical
wounds (Ai et al., 2009). This is one of several reasons that “30-day mortality” is listed as
an important medical index in the Society of Thoracic Surgeons (STS) national database.
The investigation of anxiety after surgery is important because anxious OHS patients could
engage in off-task thinking, have negative mood states, or simply give up on recovery
efforts, leading to poor outcomes. On the other hand, optimists are more likely to take
actions that make the future more successful (Scheier and Carver, 2018), and this CS could
play a role counteracting anxiety. Should pre-OHS optimism demonstrate a counteracting
role against anxiety in cardiac patients, clinicians could enhance patient care practices in the
time when patients receive the high attention from the health system.

To advance the literature, we used a prospective cross-disciplinary study to determine
preoperative contributors to post-OHS anxiety. An earlier report already associated optimism
and hope, alongside older age and a diagnosis of MI, with lower levels of pre-OHS

anxiety (Ai and Carretta, 2019). On the other hand, patients with advanced HD were more
anxious before operation if they had a diagnosis of left main disease of 50% or greater or
experienced greater impacts of disease on psychosocial well-being. Highly anxious patients
were also likely to use positive religious coping. In the current analysis, we sought to
ascertain if dispositional optimism and other psychosocial factors were related to low post-
OHS anxiety in the critical recovery month.

To meet the aforementioned gap, we adequately controlled for pre-OHS anxiety, general
health, behavioral and cardiac risk factors, and, particularly, HD-specific confounders
available in the STS. The selected latter two sets of medical confounders are important

for medical providers because they are tested predictors for cardiac prognosis and outcomes.
We also controlled for competing protective psychosocial factors (/.e., social support as

a well-established health protector) and another CS indicator (/.e., hope). Based on the
literature, we hypothesized that pre-OHS dispositional optimism would be associated with
low anxiety in the month after a life-altering procedure, after controlling for pre-OHS
anxiety and subjective and objective medical indices. In a post hoc analysis, we examined
the relation between optimism and coping strategies, as well as the link between coping
and post-OSH anxiety based on the assumed relationship in the literature (Bouchard, 2018;
Carver et al., 2010).

J Nerv Ment Dis. Author manuscript; available in PMC 2024 November 05.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Aietal.

METHODS

Procedures

Page 4

The patient data were collected in 1999 and 2003. Before the presurgical assessment,

every patient received a general information packet containing a subject recruitment letter
from the cardiac surgeon informing the patient of the opportunity to participate in this
project. On the date of the medical assessment, a nurse screened the patient for availability
and eligibility. Eligibility criteria included a) aged 35 years or more; b) scheduled for
nonemergent, nontransplant OHS within the subsequent 8 weeks; c) able to speak fluently
and understand the English language; d) cognitively and physically capable of providing
informed consent; e) not pregnant; f) having provided informed consent; and g) permitted to
participate in the study by the surgeon.

Patients were recruited on an ambulatory presurgical clinic assessment day that included

a complete physical examination, blood and urine tests, and first interview for the present
study at approximately 2 weeks before OHS. Of the approached 705 patients, 481 (74%)
completed interview 1. Most attrition was due to emotional distress or unspecified reasons,
10 cases canceled surgery, and 11 cases died before OHS. Table 1 presents attrition analyses,
showing no differences in age and race between consenters and nonconsenters, but there was
a marginally higher proportion of female consenters than nonconsenters (o = 0.06).

After receiving the consent form, a trained interviewer conducted the first face-to-face
interview 1 to collect information on medical history, socioeconomic background, general
health and health behaviors, functioning, and pre-OHS anxiety symptoms at the cardiac
clinic of admission to the University of Michigan Health System (UMHS). Interview 2, by
telephone, took place around 48 hours before OHS, assessed CS factors and perceived social
support, and was completed by 426 patients (89% of the original sample).

Interview 3 was conducted on average 36 days after OHS, reassessed post-OHS anxiety
symptoms, and was completed by 335 patients (70% of the initial sample). The UMHS
Heart Center is a specialty cardiac center that serves a high volume of patients with
advanced cardiac diseases (e.g., CHF) referred from surrounding states. At follow-up, some
patients had moved to nursing homes, other states, or even abroad. The remaining dropouts
were primarily due to outdated contact information or refusal to participate in the follow-up,
although detailed reasons were not specified. After all waves of survey data were collected,
the UMHS Heart Center provided us with the patients’ medical, cardiac, and surgical

data. All procedures in the initial and follow-up studies were approved by the UMHS’s
Institutional Review Board.

Sample Characteristics

A trained team recruited patients with advanced HD requiring nonemergency, nontransplant
OHS (e.g., CABG, aneurysm repair, and valve repair or replacement) at the UMHS. Most
of the sample (age, 62.4 £ 11.94; range, 35-89) were men (58%), Caucasian (90%), and
married with spouse present (72%). Average education was 14 years (range, 1-20), whereas
mean annual family income was $53,228 (range, $0-$400,000), and nearly 33% of the
sample was employed.
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Outcome Variable—Both pre-OHS and post-OHS anxiety symptoms were measured
using the 20-item Trait Anxiety Inventory (STAI Form X-2) (a = 0.92) (Spielberger, 1983).
STAI assessed symptoms experienced in the past 7 days, scored on a four-level scale
(preoperative: M= 36.57, SD = 10.84, Cronbach’s a = 0.91; postoperative: M= 35.32, SD =
10.33, a = 0.88).

Demographics and General Health Conditions—Survey interviews included the
following: age (calculated by date of operation — birthday), sex (1 = male, 2 = female), race
(1 = non-White, 2 = White), marital status (1 = others, 2 = married with spouse present),
education (e.g., 1 = no formal education, 5 = post graduate), and family income (1 = less
than $20K, 4 = greater than $50K). The number of medical comorbidities was assessed with
the sum of self-reported confirmation on a checklist of 17 chronic conditions, often seen in
geriatric clinics (e.g., diabetes, arthritis). Body mass index (BMI) was computed from height
and weight (weight in kilograms/height in meters squared) measured before interview 1 in
the cardiac clinic.

Key Medical and Cardiac Indices—Using the STS, we identified eight factors as
general health and behavioral or cardiac risk factors: smoker (54.4%), hypertension (58.4%),
hypercholesterolemia (38.7%), diabetes (19.1%), and renal failure (6.7%) (all coded with 1
=yes, 2 = no), as well as chronic lung diseases (10.2%) (1 = no, 2 = mild, 3 = moderate,

4 = severe), plus the aforementioned medical comorbidities and computed BMI. Next, eight
HD-specific and surgical indices were selected to indicate disease severity: diagnoses of
angina (35.6%), arrhythmia (16.6%), CHF (45.9%), MI (23.7%), left main disease 50%

or greater (5.4%), CABG (35.4%) (all coded with 1 = yes, 2 = no), number of diseased
coronary arteries, perfusion time (indicating OHS complexity, using the total number of
minutes on cardiopulmonary bypass machine), and New York Heart Association (NYHA)
classification (indicating the stages of heart failure).

Pre-OHS Psychosocial Factors—Among pre-OHS CSs, optimism/hope was indicated
by dispositional optimism, assessed with the 12-item Life Orientation Test (Scheier and
Carver, 1985) and scored on a five-level scale (M =22.38, SD = 4.27, a = 0.76; e.g., “In
uncertain times, | usually expect the best.”), and hope, assessed with the 12-item Hope scale
and scored on a six-level scale (M= 31.12, SD = 4.10, a = 0.79; e.g., “There are lots of
ways around any problem”) (Snyder et al., 1991). Perceived social support was assessed
with the 12-item Multidimensional Scale of Perceived Social Support, scored on a five-level
scale (M=62.21, SD =7.80, a = 0.90; e.g.,, “l can talk about my problems with my family™)
(Zimet et al., 1990).

Analytic Strategy

We entered all waves of survey data using computerized double-entry system with a final
checking by two research team leaders. A specialized cardiac data analyst at the heart
center routinely managed the computerized STS database. Because missing values were rare
and not appropriate to fix in patient samples, we did not impute any of them. However, chi-
square and £test statistics were performed to investigate the differences between consented
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patients who participated in interview 2 and the post-OHS follow-up versus those who
dropped out from these waves (drop = 0, in = 1). The normality of the data was examined
for all measured continuous variables. Departure from normality was determined in terms of
skewness (<1.5) and kurtosis (<4). All tests were two tailed with significance level set at p
< 0.05. Collinearity statistics were inspected for multivariate analyses, using a conservative
value of variance inflation factors (VIF) of 2.

We conducted hierarchical multiple linear regression analyses to identify pre-OHS
associates with post-OHS anxiety symptoms as the main outcome. To determine the
direct effect of different factor sets (e.g., sex, HD-specific confounders, and potential CS
predictors), several blocks of independent variables were estimated after preplanned steps.
Types of factors in these blocks were primarily a) key demographics; b) general health
and behavioral and cardiac risk factors, alongside pre-OHS anxiety symptom, as controls;
c¢) HD-specific indices; and d) CS factors as potential protective factors. Because of a
relatively small sample aligned with a relatively large pool of independent variables, a
variable would be removed from the block before entering the next block if it was not even
close to generate a marginal effect (o= 0.10) on anxiety, unless it is clinically important
(e.g., sex and age). In the final step, we took a trimmed model with only variables at least
at the marginally significant level (p= 0.10). The step was to ascertain if the statistical
significance of the predictors in step 4 was inflated by a higher ratio of predictors to cases
(overparameterization).

Descriptive Analyses

A paired #test showed the improved symptom levels between pre- and post-OHS anxiety
(mean-pre-OHS = 35.77, SD = 10.06; mean-post-OHS = 34.63, SD = 10.08; t=-2.47, p

< 0.05). Attrition analyses between interviews 1 and 2 indicated only slight differences
between consented patients who participated in interview 2 versus those who did not
complete these two pre-OHS waves (Table 1). Of note, there were higher levels of pre-OHS
anxiety symptoms (p < 0.05) and more smokers (p < 0.01) among those who did not
complete interview 2, compared with participants in interview 2. No statistical differences
were found in the demographics, self-report health indicators, and objectively assessed
medical and cardiac indices in the STS database between participants in interview 2 and
dropouts.

Concerning the post-OHS follow-up data, analyses showed further differences in pre-OHS
optimism (mean of dropouts = 21.00, SD = 4.66; mean of participants = 22.20, SD = 4.47;
t=-2.40, p< 0.05) and pre-OHS anxiety (mean of dropouts = 40.29, SD = 11.80; mean of
participants = 35.76, SD = 10.07; t=-4.32, p< 0.001). However, there were no differences
in pre-OHS hope between the dropouts and participants in the follow-up.

As expected, a #test indicated that, compared with men, women had significantly higher
levels of post-OHS anxiety symptoms (mean-female = 36.40, SD = 9.91; mean-men =
33.47,SD =10.04; t=-2.62, p< 0.01). Table 2 shows the correlation of sex and age

with HD-specific and surgical indices as well as scores of both pre- and post-OHS anxiety.
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Post-OHS anxiety symptoms correlated positively with female sex (r=0.14, p< 0.01) and
medical comorbidities (r= 0.18, p=0.001). There were no correlations of the other general
health and behavioral risk factors or HD-specific indices with sex and age. Anxiety was
inversely correlated with race (r=-0.12, p < 0.05), married status (r=-0.13, p< 0.05),
income (r=-0.13, p< 0.05), optimism and hope (rs = -0.47 and —0.35, g5 < 0.001), and
social support (r=-22, p<0.001).

Table 3 incorporates hierarchical multiple regression results in steps 1 to 5, predicting
post-OHS anxiety from blocks of variables entered into the equation after the predetermined
steps. In step 1, post-OHS anxiety symptoms were regressed on demographics. Significantly
positive predictors included female sex (8= 0.12, p< 0.05), minority race (B=-0.12, p<
0.05), and living along (i.e., not married with spouse present; 8= -0.12, p< 0.05). In step 2,
eight general health and behavioral and cardiac risk factors and pre-OHS anxiety symptoms
were entered into the analysis, alongside sex, age, race, and marital status (not shown in
Table 3 to reduce the length). This entry nullified the role of female sex and living alone,

but minority race remained to be a significant predictor. Among all step 2 measures, only
BMI (B=-0.10, p< 0.05) had an inverse relationship with post-OHS anxiety, whereas the
chronic lung disease (B=0.11, p< 0.05) was positively related. Not surprisingly, pre-OHS
anxiety had the strongest association with post-OHS anxiety (8= 0.65, p< 0.001).

In step 3, the entry of eight HD-specific and surgical indices did not alter the association

of sex, age, and the four persistent predictors (minority race, pre-OHS anxiety, BMI,

and chronic lung disease) with post-OHS anxiety. Among the newly entered, number of
diseased arteries and absent left main disease 50% or greater were positively associated with
post-OHS anxiety, whereas NYHA classification was inversely related. However, the new
relationships were only marginally significant.

In step 4, entry of CS indicators eliminated the role of BMI and of all three HD-specific
indices. Among the CS factors, only dispositional optimism was inversely associated with
post-OHS anxiety (B=-0.14, p< 0.01). After removing all the nonsignificant factors, the
influence of age became significant (B = 0.07, p< 0.05), but sex remains not influential and
so was removed in the final step. Finally, the trimmed model (Table 3) showed persistent
four predictors (minority race, pre-OHS anxiety, chronic lung disease, and dispositional
optimism) as well as age. The final model (A6, /= 306] = 50.18, p< 0.001, /2 = 0.502)
was significant and accounted for nearly half of the variance in post-OHS anxiety.

All regression models mentioned above and all R? changes between block entry were
significant (ps < 0.001). Accordingly, OHS patients who scored higher on dispositional
optimism before operation reported low levels of post-OHS anxiety. Conversely, those who
were characterized by older age, minority status, higher scores on pre-OHS anxiety, and
more severe chronic lung disease had higher levels of post-OHS anxiety. However, none of
the cardiac-specific and surgical indices were associated with anxiety.
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DISCUSSION

The present study investigated the role of optimism before a life-altering surgery in
post-OHS anxiety, after adequately accounting for influences of pre-OHS anxiety, social
support, general health, behavioral and cardiac risk, and HD-specific confounders in the STS
database. The finding lends support for our hypothesis that patients who scored higher on
preoperative dispositional optimism (Scheier and Carver, 1985, 2018) would report lower
levels of anxiety within the critical recovery month (Benjamin et al., 2018; Celano et al.,
2015; Davidson et al., 2018; Palacios et al., 2016; Roest et al., 2012; Shen et al., 2011;
Stoney et al., 2018; Tully et al., 2014). Although levels of anxiety reduced after OHS, the
new evidence corroborates existing literature demonstrating the advantage of this positive
expectation or attitude in both general and cardiac populations (Anthony et al., 2016; Fry
and Debats, 2009; Giltay et al., 2004, 2006; Kubzansky et al., 2001; Matthews et al.,

2004; Tindle et al., 2009). Our recent study linked dispositional optimism with pre-OHS
anxiety (Ai and Carretta, 2019). An earlier study has also shown an inverse relationship
between dispositional optimism and anxiety at the 30-month follow-up of OHS patients

(Ai et al., 2010). Together, these findings suggest the plausible ongoing role of optimism
counteracting against medical anxiety in patients with advanced HD. The present study adds
new information to the existing literature with its sizable clinical sample, prospective design,
and objective medical and HD-specific indices. With medical confounders adequately
controlled, the findings may be more reliable and convincing for cardiac care providers
concerning the potential health benefit of dispositional optimism for OHS patients.

Because optimism is related to pursuing desirable health-related goals, values, and actions
(Bouchard, 2018; Carver et al., 2010), this role may help patients fulfill optimal long-term
recovery. During the critical post-OHS month, however, regular rehabilitation (e.g., exercise)
may not have begun for patients with advanced HD. The potential benefit of optimism,

then, could be primarily based on psychosocial rather than action-based means. Research
has shown that optimistic older patients with HD were more resilient compared with

others (Galatzer-Levy and Bonanno, 2014). Regarding goal-directed efforts, optimists are
more likely to be at ease with or even disengage from unattainable goals and replace lost
activities with alternative goals (Bouchard, 2018; Carver et al., 2010). This flexible thinking
approach is essential for individuals to meet complex challenges in the face of personally
uncontrollable circumstance (Hanssen et al., 2013), such as the intensive recovery process in
the post-OHS month. These related characteristics may help explain why optimistic patients
in this cohort report lower levels of anxiety. Moreover, a recent study found that trait
optimism mediates the protective role of the orbitofrontal cortex gray matter volume against
anxiety (Dolcos et al., 2016). More interdisciplinary investigation is warranted to reveal the
mechanism underlying the effect of optimism in cardiac anxiety.

Furthermore, research suggests that optimists also use problem-based coping that could
mitigate the detrimental impact of the stressor and were less likely to use emotional

or avoidant coping (Bouchard, 2018; Carver et al., 2010). Based on their capacity to
build social networks, optimists’ social capital may assist them in decreasing the negative
influence of adversity (Bouchard, 2018; Carver et al., 2010), such as a major operation.
Supporting the previous assumptions, in this cohort, optimism was indeed correlated with
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use of more cognitive and behavioral coping but not anger and avoidant coping in a post hoc
analysis. Patients who scored high on this personality trait had greater social support in our
bivariate analysis, although none of these related factors are associated with the outcome,
post-OHS anxiety, or altered the final solution in regression models. In addition, we did not
find similar functions of any other psychosocial factors in the multivariate analyses after
controlling for medical indices. Interestingly, hope, as another indicator of the CS Agpe, was
not related to post-OHS anxiety as one might expect. In addition, participants in post-OHS
follow-up showed higher levels of pre-OHS optimism than those who did not complete
interview 2, but there is no difference in hope between the two subgroups. In particular, this
personality strength has a stronger relationship with low anxiety than hope at the critical
recovery 30 days after the life-altering operation. Accordingly, optimism may be a more
sensitive measure than hope in OHS patients.

None of the general heath, behavioral and cardiac risks, and HD-specific indices, except
chronic lung disease, were associated with post-OHS anxiety in this cohort, but minority
status was predictive of increased anxiety. Curiously, some HD severity conditions were
found to be related to pre-OHS anxiety (Ai and Carretta, 2019). Some patients with more
complex OHS, as indicated by the longer perfusion time, did not complete interview

2. This could account for some of the differences between correlations of pre- and post-
OHS anxiety levels. As for health disparity—related disadvantage in minority patients,
bivariate analyses indicate that they were younger but were less wealthy than their White
counterparts. These major differences could deplete their resources during recovery from
a major operation and add additional stress to an already difficult period for post-OHS
recovery. However, both above assumptions need further nuanced investigation should the
study be replicated in the future.

The limitations of the present study include a convenience sample with limited
generalizability. As a related matter, patients who declined their participation in the study
had slightly higher levels of anxiety. However, the representativeness of OHS patients at
the UMHS could be elevated because of a) the lack of demographic differences between
consenters in this study and the initial dropouts, and b) no statistical differences observed
in demographics, self-reported health indicators in interviews, and objectively assessed
medical and cardiac indices in the STS database between the participants in pre-OHS
interview 2 and the dropouts. A limitation is that the data were collected over a decade ago,
which may also impact the generalizability and the interpretability of the findings given the
changing practices in cardiac surgery and anxiety intervention. However, the current study
is not focusing on the medical treatment of anxiety or operative outcomes, but rather on a
personality strength that has been overlooked with other internal characteristics before the
time of patient-centered care beginning in 2012. Even today, this type of investigation in this
particular patient population (OHS) remains rare.

The pre- and post-OHS scores in anxiety are correlated at a moderately high level, which
may result from the use of a popular trait measure of anxiety (Emons et al., 2019). It is also
likely that the uncertain time in the waiting month and critical post-OHS recovery month
are both stressful. The aim of this study was to determine the role of pre-OHS optimism

on post-OHS anxiety. This limitation, however, suggests that a longer follow-up period
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is necessary in future investigations. Although the survey data involved three waves, the
average 6-week period between the first and last waves in this cohort could be too small of
a period. Importantly, between the second and third waves, there can be a life-altering event
that could substantively change the overall conditions of these patients. The first wave was
in the history- and-examination day, the only time interviewers could conduct a personal
interview before the event, whereas the last wave was at the end of the critical recovery
month based on the STS. The analyses also reveal that those who were less optimistic
and/or had greater pre-OHS anxiety did not return for the follow-up interview. The evidence
suggests that our findings request further support from replication in other samples of

OHS patients with very high levels of anxiety preoperatively. Finally, unlike a randomized
controlled trial, an observational study design cannot eliminate the impact of unmeasured
factors.

Notwithstanding these shortcomings, the present study appropriately controls for pre-OHS
anxiety, standardized health risk factors, and HD severity indices. We also provided
information on comparisons between the dropouts versus those who stayed in the study

at each survey stage, showing relatively limited impacts of health, medical, and cardiac
indicators on the detected differences. The findings, thus, add new and more dependable
knowledge about associations between pre-OHS psychosocial factors and post-OHS anxiety
and about a mortality health disparity in patients with advanced HD (Celano et al., 2015;
Roest et al., 2010a, 2010b; Tully et al., 2014). In particular, the finding of the potentially
positive influence of dispositional optimism is salient given the adequate control for pre-
OHS anxiety and objective clinical factors.

The study also suggests that health providers may need to be more attentive to nonmedical
conditions such as negative mood state and general positive expectations about the future
in post-OHS life. As already indicated in the literature on non-OHS cardiac patients, these
conditions could have long-term influence on health and HQOL outcomes. Should the
finding be replicated, for example, surgeons and nurses at cardiac clinics, who are the

only medical professional to meet patients on pre-OHS history-and-examination day, may
address these issues with simple questions regarding the patients’ anxious mood state.
Because trait anxiety may indicate a long-term psychopathology, primary care physicians,
cardiologists, health psychologists, psychiatric nurses, and other mental health professionals
in the health and community setting should also be attentive to such symptoms. To improve
the outcome of expensive OHS in adult patients, multidisciplinary health providers may
assist cardiac patients and their family or other supportive members with boosting patients’
positive attitudes based on the principle of patient-centered care. At a minimum, causes of
or factors contributing to their pre-OHS anxiety and passive attitudes should be discussed.
In addition, they should pay attention to the disadvantages that female, living alone, and/or
minority OHS patients’ face, which could be related to their post-OHS poor outcomes.
Taken together, the present findings may offer certain implications for interdisciplinary
pre-OHS care for patients with advanced HD, pending support from future investigations.
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