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Abstract

This study examined the association between post-traumatic growth (PTG), post-traumatic stress disorder (PTSD), and
trauma-related factors in cardiac outpatients. Participants recruited from four cardiology clinics between November 2014
and July 2015 (N=52, 69.2% men, M ,,, = 65 years) completed self-assessments of PTG and PTSD along with demographic,
cardiac health index, and trauma-related factors. In total, 75% of the sample endorsed their cardiac event as traumatic, while
17.2% reported their cardiac event as their ‘worst trauma’; those endorsing the latter did not significantly differ from those
endorsing ‘other traumas’ as their worst. Chi-square analyses indicated that the lifetime traumas of experiencing loss or
abandonment, witnessing trauma, and experiencing a natural disaster were significantly related to PTG factors of new pos-
sibilities, relating to others, and spirituality. Bivariate correlations on all PTSD symptom clusters and factors of PTG revealed
the strongest associations between the PTG factors of spiritual change and appreciation of life. Lifetime PTSD symptoms,
duration of negative reactions, and re-experiencing symptoms were found to be significantly associated with higher PTG,
and a unique independent effect emerged with avoidance symptoms. Our results suggest that PTG may be associated with

particular facets of PTSD symptomatology.
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Sudden cardiac events and the onset of cardiovascular dis-
ease can be both stressful and traumatic, which may result
in mental health issues such as anxiety (Huffman et al.,
2006) and depression (Thombs et al., 2006). Post-traumatic
stress disorder (PTSD) is a mental disorder arising from a
traumatic experience, including an acute life-threatening ill-
ness, and is associated with a host of negative health conse-
quences (Edmondson, 2014). Relationships between PTSD
and sudden cardiac events such as a myocardial infarction,
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sudden cardiac surgery, and cardiac arrest are well estab-
lished (Edmondson & Cohen, 2013; Spindler & Pedersen,
2005; Tedstone & Tarrier, 2003). In fact, approximately 15%
of individuals meet the criteria for PTSD following a myo-
cardial infarction (Spindler & Pedersen, 2005), emphasizing
the importance of examining PTSD in this population.
Research has not only established comorbidity between
cardiovascular disease and events and PTSD, but also dem-
onstrates that PTSD may be a direct consequence of cardiac
events, termed cardiac-disease-induced PTSD (i.e., clinically
significant PTSD symptoms directly related to a cardiac
event reported as their ‘worst trauma’). Comorbidity studies
suggest that rates of traditional PTSD (non-cardiac-induced)
are elevated in both patients with chronic cardiovascular dis-
ease such as congenital heart disease, coronary heart disease,
and chronic ischemic heart disease (e.g., Deng et al., 2016;
Kang, Bullman, & Taylor, 2006; Vaccarino et al., 2013) and
acute cardiac events such as myocardial infarction, acute
coronary syndrome, and cardiac arrest (e.g., Edmondson
et al., 2012; Remch, Laskaris, Flory, Mora-Mclaughlin, &
Morabia, 2018; Rosman et al., 2016). With respect to car-
diac-disease-induced PTSD, a recent review by Vilchinsky,
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Ginzburg, Fait, and Foa (2017) suggests that a unique pres-
entation of PTSD may emerge from specific characteristics
associated with cardiac disease. For example, cardiac-dis-
ease-induced PTSD is related to intrusive symptoms charac-
terized by future-oriented thoughts and presents an internal
and ongoing threat to the individual, whereas traditional
PTSD symptoms focus on the past (e.g., Edmondson, 2014;
Vilchinsky et al., 2017). PTSD post-cardiac events is not
only a prominent predictor of poorer physical health, but
can also have particularly deleterious effects on one’s mental
health and well-being. Thus, it is essential to examine both
traditional forms of PTSD given its comorbidity in cardiac
disease and events, and cardiac-disease-induced PTSD in
this particular population.

Despite these studies demonstrating a relationship
between PTSD and cardiovascular disease and events, recent
research has also identified other salient post-traumatic rami-
fications including positive psychological changes, such as
growth resulting from one’s experience. Post-traumatic
growth (PTG) theory posits that positive, meaningful psy-
chological changes can occur as a result of struggling with
a major life crisis (Tedeschi & Calhoun, 2004) including
increased appreciation of life, greater sense of personal
strength and self-understanding, renewed appreciation for
intimate relationships, and positive spiritual changes (Tede-
schi, Park, & Calhoun, 1998). PTG has been reported among
individuals who have experienced a broad range of trauma,
including adults suffering from medical conditions and inju-
ries with varying severity (Garnefski, Kraaij, Schroevers, &
Somsen, 2008; McCaslin et al., 2009). While the majority
of research investigating PTG in the context of health has
predominantly focused on cancer survivors and adults with
HIV/AIDS (Barskova & Oesterreich, 2009), various studies
indicate that there are high levels of PTG among individu-
als who have experienced cardiac events as well (Gangstad,
Norman, & Barton, 2009; Garnefski et al., 2008). Further
understanding PTG among cardiac outpatients is particu-
larly important given that over one-third of the American
population lives with some form of cardiovascular disease
(American Heart Association, 2011) and PTG is shown to
be associated with overall better mental health and physical
health in those afflicted (Barskova & Oesterreich, 2009).

Although there is a growing body of research on PTG,
there is a dearth of information examining the relationship
between PTSD and PTG particularly among outpatients
with cardiac disease or a history of cardiac events. Thus,
the relationship between PTSD symptoms and PTG remains
unclear. One narrative review of cross-sectional studies
found there was no systematic relationship between PTG and
PTSD among different trauma samples (Cordova, Cunning-
ham, Carlson, & Andrykowski, 2001; Znoj, 1999; Zoellner
& Maercker, 2006). Whereas other recent research suggests
that a curvilinear relationship may exist, indicating higher
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levels of PTG among those with moderate levels of PTSD
(Shakespeare-Finch & Lurie-Beck, 2014; Tsai, El-Gabalawy,
Sledge, Southwick, & Pietrzak, 2015). Additionally, Bluvs-
tein, Moravchick, Sheps, Schreiber, and Bloch (2013) found
that when levels of PTG were elevated, it weakened relation-
ships between PTSD symptoms and distress. Differences in
these studies may relate to the varying populations of focus.
Further, none of these aforementioned studies examined
other trauma-related correlates such as symptomatology,
lifetime traumas and PTG, or individual PTG factors in a
cardiac sample. Finally, no studies to date have examined
PTSD based on the Diagnostic and Statistical Manual of
Mental Disorders (5th ed.; DSM-5; American Psychiat-
ric Association, 2013), which had a number of changes in
diagnostic nomenclature compared to older versions, most
notable, the inclusion of the symptom cluster of alterations
in cognition and mood.

Taking into account the previously stated gaps in the liter-
ature, this study aimed to examine the relationship between
trauma-related correlates, including PTSD symptomatology,
and PTG in a sample of cardiac outpatients. Specifically,
among cardiac outpatients, this study aimed to (1) evaluate
whether participants who identify a cardiac event or disease
as their ‘worst trauma’ differ from participants who identify
other types of traumatic events as their ‘worst trauma,” in
terms of demographics, PTG, and PTSD symptomatology,
(2) assess levels of PTG among particular trauma-exposed
groups, and (3) examine the relationship between PTSD
symptomatology and PTG.

Methods
Participants and Procedure

This study obtained ethical approval from the Institutional
Review Board for Human Research at the Medical Univer-
sity of South Carolina.

Participants were recruited from four local outpatient car-
diology clinics between November 2014 and July 2015 at
the Medical University of South Carolina. Eligible partici-
pants were cardiac outpatients who either had chronic car-
diovascular disease or experienced a cardiac event: sudden
cardiac arrest, acute coronary syndrome, new onset heart
failure, ST segment elevation myocardial infarction, and
non-ST segment elevation myocardial infarction. Partici-
pants who indicated: (a) a history of a serious psychiatric
illness characterized by having been hospitalized for a psy-
chiatric disorder, (b) non-English speakers, (c) a history of
chronic congestive heart failure, or (d) failed to complete
over 50% of the survey were excluded from the study. We
executed convenience sampling and participants who met
inclusion criteria were first identified and approached by
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clinic nursing staff to elicit interest in study participation
during their initial clinic visit. Those who expressed interest
were provided with an information form and subsequently
asked to complete a self-report survey. The study utilized
a waiver of informed consent because no protected health
information was collected, and data were all restricted to the
self-report participant forms. Exclusions were done at the
statistical analysis stage (see below) to minimize confusion
of participants and nursing staff and to limit clinic burden
of determining eligibility.

Measures
Demographics

Participants completed a brief demographic questionnaire
(age, sex, marital status, education, income, race, primary
language, and employment) and a cardiac history form (i.e.,
number, type of cardiac health issue, and length of time
since cardiac event).

Mental and Physical Health

The 4-item Patient Health Questionnaire-4 (PHQ-4;
Kroenke, Spitzer, Williams, & Lowe, 2009) was used to
screen for depression and anxiety in the past two weeks.
Participants indicated the degree to which they agreed with
each self-evaluative statement using a 4-point scale (0 =not
at all, 3=nearly every day). Two items assessed depres-
sion and two items assessed anxiety, which were summed
together to derive a total score for each. A cut-off score of
greater or equal to three was used for descriptive purposes
in order to identify probable clinically significant anxiety or
depressive symptoms (e.g., Garcia-Campayo et al., 2012;
Lowe, Kroenke, & Grife, 2005). A total score was also ana-
lyzed continuously and entered as covariates in the analy-
ses. The scale showed good reliability (¢ =0.89). Self-rated
physical health was assessed by the question “Overall, how
would you rate your health during the past month?” using a
6-point scale (1 =very poor, 6 =excellent).

Trauma Exposure and Effects

The Trauma History Screen (THS; Carlson et al., 2011) is a
self-report measure that assesses the lifetime occurrence of
14 potentially traumatic events. Two additional items were
included that assess for exposure to a cardiac event and other
life-threatening illness or injury. A total score was computed
to represent lifetime trauma exposure (0—16). Of the trau-
matic events listed, participants were subsequently asked to
identify their worst traumatic experience and the duration
of negative reactions assessed in months of their identified
worst traumatic experience. We also categorized trauma

exposure in two ways: (1) those who indicated exposure to
each of the 16 traumatic events compared to those who did
not indicate exposure to the specific traumatic event, and
(2) those who indicated experiencing one or more cardiac
events or cardiovascular disease as their worst traumatic
event compared to those who experienced or witnessed other
life-threatening or violent events.

Post-traumatic Stress Disorder

We derived lifetime PTSD using the Post-Traumatic Stress
Disorder Checklist-5 (PCL-5; Weathers et al., 2013), a
20-item measure corresponding with DSM-5 symptom cri-
teria based on participants’ worst reported traumatic event.
While the questionnaire also assessed past month PTSD, in
order to enhance statistical power and to capture any trau-
mas experienced more generally throughout participants’
lifetime, we focused on lifetime PTSD symptomology. Cron-
bach’s alpha’s showed good internal consistency of 0.92. As
with previous versions of the PCL, a continuous symptom
severity score is recommended (Weathers et al., 2013), par-
ticularly in smaller samples that would have fewer case rates,
which ranges from 0 to 80. In addition, a cut-point of 33
or higher can be determined as probable PTSD (Weathers
et al., 2013). We investigated primary symptoms of PTSD
according to the DSM-5 by summing items 1-5 (Cluster B:
re-experiencing), 67 (Cluster C: avoidance), 8—14 (Cluster
D: alterations in cognitions and mood), and 15-20 (Cluster
E: hyperarousal).

Post-traumatic Growth

We assessed PTG using the 10-item Post-traumatic Growth
Inventory-Short Form (PTGI-SF; Cann et al., 2010). Simi-
larly to the PCL-5, participants responded to questions per-
taining to their growth based on their worst reported trau-
matic event. A total score was analyzed along with the five
subscales/factors of PTG, which include (1) development
of more intimate relationships (i.e., relating to others), (2)
recognition of new possibilities or paths for one’s life (i.e.,
new possibilities), (3) greater sense of personal strength
(i.e., personal strength), (4) greater spiritual development
(i.e., spiritual change), and (5) greater appreciation of life
(i.e., appreciation of life). Authors of the PTGI-SF recom-
mend the computation of a total score and recent research
has also validated the use of the five factors in the short
form that are parallel to the extended form (Cann et al.,
2010). The individual PTGI-SF items in this study derived
a Cronbach’s alpha of 0.95. The total score ranged between
0 and 50 and factors ranged from O to 10. Continuous PTG
scores were used in all regression analyses. As defined in
previous research (Tsai et al., 2015), a dichotomous con-
ceptualization of PTG was indicated when a participant
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reported ‘moderate’ to ‘very great’ (i.e., score 2> 3; Jansen,
Hoffmeister, Chang-Claude, Brenner, & Arndt, 2011) on any
of the items that were subsequently summed to create a total
score for each of the five individual factors. The latter was
included for descriptive purposes and to assess for differ-
ences between the trauma-exposed groups.

Data Analyses

A series of analyses were conducted using SPSS (Version
22.0) software. First, descriptive statistics were conducted
for all primary variables among the sample. In line with
aim 1, we conducted independent samples 7 tests to exam-
ine whether participants who reported a cardiac event or
disease as their ‘worst trauma’ differed from participants
who reported other types of traumatic events as their ‘worst
trauma’ on a variety of demographic attributes, PTG, and
PTSD symptomatology. To examine aim 2, we conducted
ANOVAs to evaluate mean differences in PTG total score
across all trauma-exposed groups. Trauma-exposed groups
were dichotomous (i.e., indicated exposure versus did not
indicate exposure), and Chi-square analyses were then con-
ducted to examine whether individual PTG factor scores dif-
fered according to the various trauma-exposed groups (e.g.,
natural disaster) versus everyone else in the sample.

To assess aim 3—the relationship between PTG and
PTSD—bivariate correlations were conducted between spe-
cific PTSD symptom clusters and PTG factors along with
total PTG. We then conducted linear regression models to
examine the relationship between PTSD symptom clusters
(individually) and PTG total score. The first bivariate model
included total PTSD, duration of negative reactions, and
PTSD symptom clusters all individually predicting PTG.
This was followed by the second model controlling for gen-
der, age, marital status, income, education, and ethnicity,
and the third model controlling for all demographic variables
and duration of negative reactions. Each of the covariates
was selected based on past research that found ethnicity,
income, education, age (Lowe, Manove, & Rhodes, 2013),
marital status (Nenova, DuHamel, Zemon, Rini, & Redd,
2013), gender (Swickert & Hittner, 2009; Vishnevsky, Cann,
Calhoun, Tedeschi, & Demakis, 2010), and duration of nega-
tive reactions (Bowman, 1999; Paris, 1999) to be significant
predictors of PTG.

Consistent with recommendations of others (e.g., Per-
neger, 1998; Rothman, 1990), we did not adjust for multiple
comparisons due to the risk of Type II error inflation, as
well as the particular limitations of the p value in the case
of small sample sizes. While the resulting loss of power for
the statistical analysis is of considerable concern in some
situations, applying a correction would be far too conserva-
tive in the study.
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Results
Sample Characteristics

Participants were 84 cardiology patients seen in an out-
patient clinic between November 2014 and June 2015.
Following initial data collection, 32 participants were
excluded from analyses due to a history of psychiatric
hospitalization (n=2), a history of heart failure (n=16),
or failing to complete over 50% of the survey (n=14). This
left a total of 52 cardiac participants eligible for inclusion
in the study. Of the participants who had met the inclusion
criteria, a small proportion of missing data on the PTGI-
SF and PCL-5 was missing completely at random (MCAR)
as indicated by non-significant findings on the Little’s
MCAR test. Therefore, we conducted a single imputation
method using expectation maximization. Participants were
predominantly male (69.2%) and ranged in age from 25 to
84 years (M ,,, = 64.80 years, SD =12.84). The majority
of the analyzed sample were educated, White, and married
(see Table 1 for the sample characteristics).

Among the sample, 85.7% endorsed ‘moderate’ to ‘very
great’ PTG on any of the PTGI-SF subscales (mean total
PTG score =35.25, SD =15.93). For self-rated health, a
majority of the sample rated their health as either very
good (21.2%), good (30.8%), or fair (36.5%), while a small
portion rated their health as excellent (5.8%), poor (1.9%),
or very poor (3.8%). Descriptive statistics for the PTGI-
SF, lifetime PTSD symptomatology, and mental health
factors are described in Table 2.

Participants were exposed to a mean of 4.70 (SD =2.30)
traumatic events in their lifetime. They also reported expe-
riencing a mean of 2.40 (SD =3.07) cardiac events and
reported an average of 60.64 (SD=71.31) months since
the occurrence of their cardiac event. In terms of cardiac
event frequency, 51.2% of the sample experienced 1 car-
diac event, 36.6% experienced 2-6 cardiac events, 2.4%
experienced 7 to 10 cardiac events, and 4.9% experienced
11 or more cardiac events in their lifetime.

Cardiac Event as Worst Trauma Compared to Other
Worst Traumas

In total, 75% (n=39) of the sample endorsed their cardiac
event as traumatic. Of this, 17.2% reported their cardiac
event as their ‘worst trauma.” Independent samples ¢ tests
indicated that there were no significant differences on PTG
total in participants who reported their cardiac event as
their worst trauma compared to those who did not report
their cardiac event as their worst trauma, #(30)=—0.82,
p=.419. Similarly, no differences on Lifetime PTSD were
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Table 1 Sample characteristics and differences in PTG total score across sociodemographic variables

Variables
ANOVA N % Mean SD F
Location 0.40
Hospital 1 13 25 35.57 16.25
Hospital 2 20 38.5 35.61 16.04
Hospital 3 11 21.2 35.30 17.48
Hospital 4 5 9.6 42.80 9.36
Marital status 0.59
Single 7 13.5 40.96 17.86
Married/common law 36 69.2 34.71 15.88
Widowed/divorced/separated 9 17.3 32.14 15.15
Annual income 0.47
Under $25,000 8 15.4 36.57 20.34
$25,000-$50,000 12 23.1 37.47 14.04
$50,000-$75,000 14 26.9 36.75 12.43
Over $75,000 16 30.8 30.83 19.34
Cardiac history 0.57
Cardiac arrest 2 3.8 48.50 2.12
Myocardial infarction 7 13.5 36.00 17.40
Heart failure 8 15.4 40.50 16.26
Acute coronary syndrome 3 5.8 37.33 18.04
Other 27 51.9 33.89 15.75
T tests N % Mean SD t
Gender -0.61
Male 36 69.2 34.43 15.48
Female 16 30.8 37.70 17.67
Ethnicity -0.20
White 44 84.6 35.38 15.68
Other 7 13.5 36.67 18.65
Education 0.35
< Grade 12 14 26.9 36.50 14.16
Post-secondary 38 73.1 34.73 16.77
Job status —-1.03
Employed 12 23.1 30.91 15.54
Other 39 75.0 36.54 16.02
Correlations N Mean SD r
Age 51 64.80 12.84 —0.08
Time since cardiac event (months ago) 43 60.64 71.31 -0.10
Number of cardiac events 41 2.39 3.07 0.10

One-way analysis of variance was conducted for location, marital status, and income. Independent samples  tests were used for gender, ethnicity,
education, and job status

For categorical variables, n (%) is reported and for continuous variables the mean (standard deviations) of the actual variable is reported. Per-
centages may not always add up to 100 due to missings

p=ns.

found between the above-mentioned groups, #(28)=—0.48,  Trauma Exposure and PTG

p=.634. Finally, no significant differences emerged on any

of the demographic factors between groups. Overall, 95.5% of the sample reported exposure to a
traumatic event, while 4.5% (n=2) did not endorse any
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Table 2 Trauma and mental health characteristics of the sample

Variables
Mean (SD) Possible range
Trauma characteristics
PCL-5 score, lifetime 12.82 (17.03) 0-80
Cluster B: re-experiencing 3.75 (5.03) 0-20
Cluster C: avoidance 1.49 (2.46) 0-8
Cluster D: alterations in cognitions and mood 3.26 (5.30) 0-28
Cluster E: hyperarousal 3.94 (5.45) 0-24
Overall PTGI-SF score 35.25 (15.93) 0-50
PTGI-SF subscales
Relating to others 7.43 (3.39) 0-10
New possibilities 6.50 (3.49) 0-10
Personal strength 7.19 (3.70) 0-10
Spiritual change 7.33 (4.01) 0-10
Appreciation of life 7.12 (3.53) 0-10
Mental health factor n (%)
Positive screen for current depression 8 (16.7) -
Positive screen for current generalized anxiety 12 (24.5) -
Categorical N (%)
Trauma exposure
Illness or injury including cardiac event 41 (83.7%)
Bad accident 13 26%)
Natural disaster 22 (44%)
Abuse or assault 17 (34.7%)
Witnessing trauma 23 (50%)
Loss or abandonment 38 (76%)
Other trauma 15 (31.3%)

PTGI-SF post-traumatic growth inventory-short form

traumatic events. Other events participants endorsed as
their worst trauma included the following lifetime traumatic
exposure types: life-threatening illness or injury (2.9%), bad
accident (8.6%), natural disaster (5.7%), abuse or assault
(8.7%), witnessing trauma (2.9%), sudden loss or abandon-
ment (48.6%), and ‘other’ events that made the respondent
feel scared, helpless, or horrified (8.6%).

Independent samples ¢ tests examining lifetime traumatic
exposure type on total PTG did not yield any significant
findings. Chi-square analyses indicated that (1) those who
reported experiencing any loss or abandonment (not just as
‘worst trauma’) had a higher probability of endorsing New
Possibilities (y*> = 4.01, p=.045); (2) those who reported
witnessing trauma had a higher probability of endorsing
Relating to Others (/* = 6.86, p=.009); (3) those who
reported experiencing a natural disaster had higher probabil-
ity of endorsing levels of Spirituality (y* = 4.11, p=.043)
compared to those who did not experience the traumatic
event.
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Relationship Between PTSD Clusters and PTG and Its
Factors

Utilizing the cut-off score of 33 suggested by Weathers
et al. (2013), 11.5% of participants met diagnostic criteria
for Lifetime PTSD. Associations between PCL-5 lifetime
PTSD symptoms and PTGI-SF total score and factors are
seen in Table 3. Results indicated that all PTSD symptoms
were significantly and independently associated with PTGI-
SF total score. Additionally, all PTSD symptoms and dura-
tion of negative reactions were significantly correlated with
PTGI-SF spiritual change and PTGI-SF appreciation of life
factors.

Findings from linear regressions examining the relation-
ship between PTSD symptom clusters and PTG are shown
in Table 4. An assessment of the Kolmogorov—Smirnov test
(p=.200), a visual inspection of the Normal Q—Q plot, and
an examination of the skewness and kurtosis for PTG total
(i.e., skewness < 3, kurtosis < 10; Weston & Gore, 2006)
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Table 3 Bivariate correlations between specific lifetime PTSD primary symptoms, PTG total score, duration of PTSD symptoms, and individual

factors

Post-traumatic growth

PCL-5 lifetime PTSD symptoms PTG factor PTG factor PTG factor PTG factor PTG factor  Total PTG score
1: Relating  2: New 3: Personal 4: Spiritual change  5: Apprecia-
to others possibilities strength tion of life

Cluster B: re-experiencing 0.26 0.26 0.37* 0.42%* 0.40%* 0.39%*

Cluster C: avoidance 0.24 0.25 0.27 0.37* 0.41%* 0.35%

Cluster D: alterations in cognition and mood  0.17 0.23 0.25 0.29%* 0.37* 0.30*

Cluster E: hyperarousal 0.28 0.25 0.28 0.33* 0.38%* 0.35%

Duration of PTSD symptoms 0.43 0.55% 0.50* 0.48%* 0.57** 0.55*

PTG post-traumatic growth, PCL-5 post-traumatic stress disorder checklist DSM-5, PTSD post-traumatic stress disorder

*p<.05; **p<.01

Table 4 Regression analyses PTG total

examining the relationship

between post-traumatic stress Variable Model 1 Model 2 Model 3

disorder (PTSD) and PTSD

characteristics, and post- SE B B SE B B SE B

raumatic growth Lifetime PTSD 0.35% 0.13 0.41% 0.19 0.53 0.28
Duration of symptoms 0.20%* 0.07 0.28%* 0.10 - -
Cluster B: re-experiencing 1.23%% 0.43 1.51% 0.63 1.92 0.98
Cluster C: avoidance 2.24% 0.90 2.28 1.24 5.53%* 1.41
Cluster D: alterations in cogni- ~ 0.88%* 0.43 0.85 0.59 1.32 0.92

tion and mood

Cluster E: hyperarousal 1.01%* 0.41 1.01 0.55 1.28 0.90

Model 1: Bivariate linear regression between PTSD and PTG; Model 2: Multiple linear regression control-
ling for gender, age, marital status, income, education, and ethnicity; Model 3: Multiple linear regression
controlling for sociodemographic variables and duration of suffering. Each variable was entered individu-
ally into the model with the specified covariates. When controlling for everything in one of the models,
nothing emerged as significant and was not included

B unadjusted beta
*p<.05; **p<.01

yielded satisfactory univariate normality. Multicollinearity
indexes indicated that multicollinearity was not an issue for
each of our regression models (i.e., variance inflation fac-
tors < 10; tolerance values > 0.20; Field, 2009).

Results from the bivariate model revealed significant rela-
tionships between all PTSD symptom clusters and PTG. In
the model adjusting for demographic variables, re-experi-
encing and duration of negative reactions emerged as sig-
nificant predictors of PTG. When additionally controlling for
duration of negative reactions in the most stringent model,
only avoidance was significantly associated with PTG.

Sensitivity Analysis
Given that a proportion of cardiac outpatients did not report

their cardiac history as traumatic (17.2%; n=15), we con-
ducted a sensitivity analysis to examine whether the results

of all primary analyses differed among only participants
reporting their cardiac history as traumatic, and significant
trends across all findings remained consistent.

Discussion

The main objective of this study was to examine the relation-
ship between PTG and related trauma characteristics (e.g.,
type of trauma) in a sample of individuals exposed to a car-
diac event or disease. To further understand the nature of the
sample, we assessed participants’ self-rated health, which
revealed that 88.5% of the sample rated their health as very
good to fair. This is slightly higher than what was found in
an epidemiological study of Medicare beneficiaries who had
primary total hip replacement for osteoarthritis (i.e., 88.1%
rated health as very good to fair; Perruccio, Katz, & Losina,
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2012). The main results of the study demonstrated that PTG
is common among this sample, and that there is a signifi-
cant relationship between elevated PTSD symptomatology
and PTG. Additionally, the study found that traumatic event
type did not impact PTG or PTSD levels. However, unique
findings emerged with respect to type of lifetime trauma
exposure, and PTG factors. Overall, the study was innovative
in that (1) to the best of our knowledge, it represents the first
investigation of trauma characteristics related to PTSD and
their association with PTG in a cardiac sample; and (2) it is
one of the first to examine PTG and PTSD symptomatology
using contemporary DSM-5 diagnostic criteria for PTSD.

Our primary finding demonstrates that a significant pro-
portion of cardiac outpatients (85.7%) met dichotomous cri-
teria for PTG when compared to 50.1% using the same crite-
ria in a population-based sample of U.S. veterans (Tsai et al.,
2015). This is greater than what was found in participants
after lung transplantation (50.8%; Posluszny et al., 2015),
and in head and neck cancer survivors (10%; Holtmaat,
Spek, Cuijpers, Leemans, & Verdonck-de Leeuw, 2017).
The rates of PTG among this cardiac sample are promising
given that higher levels of PTG are associated with overall
objective health benefits (Affleck, Tennen, Croog, & Levine,
1987; Barskova & Oesterreich, 2009).

With regard to prevalence of trauma, 95.5% of the study’s
sample reported exposure to a traumatic event, while 4.5%
did not endorse any traumatic event. This is higher than the
lifetime trauma exposure (70.3%) reported by participants
in a recent large cross-national epidemiologic study (Liu
et al., 2017), as well as in a study by Kilpatrick et al. (2013)
assessing trauma in a nationally representative U.S. sample
of adults (89.7%). The high rate of exposure could be attrib-
uted to the fact that participants who did not complete the
entire survey may have been less likely to have experienced
trauma. It may also be related to the higher rates of trauma
found among individuals with health problems (e.g., Bosca-
rino, 2004; Spitzer et al., 2009). Thus, this estimate may be
more in line with trauma exposure in medically ill or clinical
populations. Although the majority of participants endorsed
their cardiac event as “traumatic,” a small proportion indi-
cated it was their ‘worst trauma.” One reason for this is that
participants may have elevated levels of PTG based on their
medical history rather than their reported ‘worst trauma.’
Relatedly, there were no significant differences between
those endorsing cardiac event/disease as their ‘worst trauma’
compared to others in this particular sample. This finding
stands in contrast with recent work by El-Gabalawy, Som-
mer, Edmondson, and Mota (2017), which found that illness-
induced PTSD differed from other trauma-induced PTSD
on a number of characteristics including age, sex, onset
of first PTSD episode, as well as re-experiencing, avoid-
ance, and hyperarousal symptoms. In El-Gabalawy et al.
(2017), however, clinically significant PTSD was evaluated
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as opposed to worst trauma exposure, which may partially
help to explain the discrepant findings.

Among PTGI-SF factors, Appreciation for Life and Spir-
itual Change were significantly associated with all PTSD
symptoms. This finding is inconsistent with previous cardiac
literature, which has found that the highest levels of PTG are
related to the appreciation of life PTG factor, while spiritual
change is consistently related to the lowest levels of PTG
(e.g., Bluvstein et al., 2013; Karagiorgou & Cullen, 2016;
Leung et al., 2010). Consistent with the demographics of
the region and Charleston’s and South Carolina’s cultural
propensity for religiosity, however, (National Park Service
& U.S. Department of the Interior, n.d.), it is not surprising
that participants reported particularly high levels of spir-
itual change following a challenging life crisis. In addition,
greater spirituality in terminally ill older adults has been
found to be inversely related to depression, perhaps serv-
ing as a buffer against it (McClain, Rosenfeld, & Breitbart,
2003).

In relation to lifetime PTSD symptomatology, results
revealed that participants who endorsed their cardiac event
as their worst trauma had a mean score of 12.4 (SD=14.94),
which is lower than the lifetime PTSD mean score reported
in a large epidemiological sample of Chinese earthquake
survivors, and in a study examining post-traumatic stress
symptoms in women with sexual trauma (Fergus & Bardeen,
2016). It may be that the experiencing a cardiac event is
perceived as less stressful than experiencing other types of
trauma, and as a result, individuals are able to experience
greater levels of PTG (Shakespeare-Finch & Armstrong,
2010).

The regression analyses revealed that duration of nega-
tive reactions from trauma and higher levels of re-experienc-
ing symptoms were associated with higher levels of PTG.
This is comparable to what was found in a study by Tsai
et al. (2015) which demonstrated that re-experiencing was
most strongly associated with PTG out of the five PTSD
symptom clusters. These findings are also consistent with
previous research showing that the occurrence of intrusive
trauma-related thoughts is related to higher levels of PTG
and benefit finding (Cann et al., 2010; Helgeson, Reynolds,
& Tomich, 2006; Morgan & Desmarais, 2017; Tsai et al.,
2015). One explanation is that continuous self-reflection
and cognitive processing of a traumatic event may serve as
precursors to PTG, leading individuals to seek meaning and
a deeper understanding of the event as a way of processing
the trauma (Tedeschi & Calhoun, 2004; Tsai et al., 2015). In
contrast, those who do not experience the ruminative quality
of re-experiencing the traumatic event might not experience
this change in processing, reducing their ability to grow.

When additionally controlling for duration of negative
reactions in the third model of the regression analyses,
greater avoidance symptomatology emerged as the only
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significant predictor of elevated levels of PTG. One reason
for this finding may be related to the age of this sample
which consisted over mostly adults 65 years of age or older.
Older individuals may be more prone to handling specific
life stressors such as physical illness by altering their expec-
tations and perceptions in a way that allows them to maintain
positive emotions and minimize negative ones. This is con-
sistent with research showing that over 50% of older people
rated their health as good or fairly good, despite having a
limiting long-term illness (Evandrou, 2005). Thus, greater
avoidance symptomatology could be adaptive and vary as a
result of age.

Alternatively, recent evidence suggests that PTSD
symptomatology may differ in cardiac contexts compared
to PTSD related to traditional index traumas (e.g., sexual
assault, military-related experiences) in terms of individual
characteristics, which include being internal, ongoing, and
future-oriented (Vilchinsky et al., 2017). This may result
in unique associations with PTG, which is another possi-
ble explanation for differences in PTG found in the present
study. Further research is warranted to understand the basis
of these trends.

In terms of mean PTG scores among trauma types, results
revealed that participants who experienced loss or abandon-
ment had higher scores on the new possibilities PTG factor,
those who witnessed trauma had higher levels of the higher
scores on the relating to others PTG factor, and those who
experienced a natural disaster had higher scores on the spir-
ituality PTG factor compared to non-exposed groups. It may
be that in order to cope with a loss, one must embrace the
idea of starting over and being open to new experiences in
order to grow from the particular experience. This is con-
sistent with prior studies that found after a traumatic loss,
individuals may seek to discover new possibilities in order
to deal with life’s challenges (Tedeschi & Calhoun, 2004).
Witnessing a trauma may also serve as a reminder that life is
short and, therefore, individuals may be motivated to estab-
lish deeper and more meaningful interpersonal connections
to gain strength and support. With respect to the significant
relationship between experiencing a natural disaster and
spirituality, one explanation may be that in contrast to other
traumatic events, a natural disaster is an experience that is
beyond one’s control, which may lead individuals to find
comfort in the belief of a higher power.

There are a number of limitations that must be noted.
First, the sample was based on convenience, which limited
the sample size and resulted in several exclusions. It is criti-
cal for future research to evaluate a comprehensive sam-
ple of cardiac participants to identify whether these unique
trends persist. Second, we only have documentation of the
number of participants who started the questionnaire and
did not complete it. While this likely reflects the number
of participants who were included and approached, we do

not have exact documentation of this, which may impact
the external validity of the study. Third, while null find-
ings regarding differences between those who indicated a
cardiac event/disease as their worst trauma versus everyone
else is likely related to the small number of participants that
reported the cardiac event as their worst event, it is also
possible that demographic differences simply do not exist
between groups. Fourth, we did not include a measure of
the severity of the cardiovascular illness/event, which may
have impacted results. Fifth, we did collect additional infor-
mation regarding participants’ health history, and therefore
understanding how these individuals compare to the general
population is limited. Sixth, this study was cross-sectional
and although some of our variables may speak to temporal-
ity, longitudinal designs are necessary to understand causal
relationships. Additionally, these associations were only
investigated within a cardiac sample, and future research
should aim to evaluate whether these trends would differ
when compared to non-cardiac samples. Further, the meas-
ures included in the study were self-report, which may have
resulted in biased estimates.

In conclusion, experiencing a cardiac event or cardiovas-
cular disease may be related to a number of psychological
factors, which include both the experiences of post-trau-
matic stress and growth experiences. Findings from this
preliminary study suggest that trauma-exposed populations,
including those who have health conditions, may be linked
to particularly high rates of PTG. Moreover, PTG is associ-
ated with severity of an index trauma such as lifetime PTSD
symptoms and increased duration of negative reactions. Uti-
lization of psychosocial interventions such as cardiac reha-
bilitation programs may also help increase PTG among car-
diac populations and encourage them to pursue preventative
healthcare (Leung et al., 2010). There are a number of future
avenues for research. A thorough comprehension of PTG in
this vulnerable population from all aspects will translate to
important clinical implications for possible facilitation of
growth and prevention as well as the reduction of negative
health outcomes.
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