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Many patients evaluated in the emergency department (ED) for acute coronary syndrome (ACS) develop post-
traumatic stress symptoms (PTSS), but little is known about symptom trajectories over time. We estimated
longitudinal trajectories of PTSS from ED to 1 year after evaluation for suspected ACS (N = 1000), and the effect
of threat perceptions and discharge diagnosis. Participants reported on threat perceptions in the ED, ongoing
cardiac threat at 1 month, and PTSS at 1, 6, and 12 months. Latent growth mixture modeling identified 3 PTSS
trajectories over 1 year: Resilient (81.75%), Chronic-Worsening (13.69%), and Acute-Recovering (4.56%). Chronic-
Worsening and Acute-Recovering classes reported significantly higher ED and cardiac threat perceptions than
Resilient class. Discharge diagnosis did not differ (3%(2) = 2.93, p = .231). PTSS are common following eva-
luation for suspected ACS, and trajectories vary, but targeting threat perceptions may reduce PTSS and improve
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clinical course, whether or not patients are ultimately diagnosed with ACS.

1. Introduction

Acute coronary syndrome (ACS) is life-threatening, highly distres-
sing, and for many traumatic; 1 in 8 ACS patients screen positive for
posttraumatic stress disorder (PTSD) [16,17,22]. However, little is
known about variations in ACS patients' posttraumatic stress symptom
(PTS) onset or clinical course. We estimated longitudinal trajectories of
PTS following hospitalization for suspected ACS. We also compared
patients with confirmed ACS to those who ultimately ruled out, and
estimated the influence of threat during hospitalization and subsequent
cardiac threat perceptions on longitudinal symptom trajectories.

Cardiovascular disease (CVD) remains the leading cause of death in
the United States, accounting for over 900,000 deaths and 2.2 million
hospitalizations annually [1,21,42]. After years of steady decline, CVD
mortality rates have begun to plateau, and, in some subgroups, increase
after nearly 40 years [39]. Patients with ACS (1.1 million hospitaliza-
tions per year) are at high risk for recurrent cardiac events and mor-
tality [3,29,37].

Because most ACS patients survive the event, secondary risk re-
duction and quality of life after hospital discharge are critical.
Psychological disorders, such as depression, anxiety, and PTSD, are
common after ACS, and negatively impact quality of life
[10,16,17,25,40]. Crucially, psychopathology is also an independent

risk factor for mortality and cardiac event recurrence [7,8,18,35,36].

For the 12-15% of individuals who screen positive for ACS-induced
PTSD [16,17,20], ACS-induced PTSD is associated with cardiac event
recurrence and mortality [15,36]. Thus, whereas all ACS survivors are
at high risk for CVD recurrence and mortality, ACS-induced PTS confer
yet greater risk.

Millions of adults are evaluated for ACS in emergency departments
each year, and those who ultimately rule out are at similar risk for PTSD
as those who receive a diagnosis of ACS [24]. This is not surprising,
given findings from a recent large study of Medicare claims data that
patients evaluated for ACS were only slightly more accurate than
chance at reporting whether they were ultimately diagnosed with ACS
[43], as the physiological symptoms of ACS can have other etiologies in
patients who have enough cardiovascular risk factors to be evaluated
for ACS in the first place.

Little is known about variations in psychological stress response in
the year after evaluation for ACS. Longitudinal studies of adjustment
following other types of trauma have documented a number of clini-
cally relevant symptom trajectories over time [4,5]. These trajectories
include chronic difficulties, acute symptom elevations followed by
gradual recovery, delayed-onset symptoms, and stable psychological
and physical health or resilience (Galatzer-Levy, Huang, & Bonanno,
2018). In cardiac patients, only depression [7,8] and anxiety [19,27]
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symptom trajectories have been explored.

In the present study, we estimated longitudinal trajectories of PTS
following emergency department (ED) evaluation for suspected ACS in
the REactions to Acute Care and Hospitalizations (REACH) study.
Participants in the REACH study are approached in the ED while they
are being evaluated for suspected ACS. Thus, upon discharge, some
participants are given a discharge diagnosis of confirmed ACS while
others ultimately rule-out for ACS and may receive a non-cardiovas-
cular diagnosis. Prior research has shown that there are no differences
in rates of PTS at 1-month after evaluation, whether or not the event is
diagnosed ACS, as patients who meet our inclusion criteria are high risk
for ACS [25]. Thus, an additional aim of the present study was to
compare PTS trajectories of participants diagnosed with “confirmed
ACS” vs “rule-out ACS.”

A final aim of the study was to examine threat perceptions as pre-
dictors of PTS trajectories. Perceived threat during the peri-traumatic
period predicts the development of subsequent PTSD [22,38]. One
source of perceived threat, unique to life-threatening medical events, is
the ED environment; ED crowding in the ED and nearby patient acuity
have been associated with heightened threat perception in the ED
[16,23]. A second source of threat perception stems specifically from
the cardiac event. In line with the enduring somatic threat (EST) model
[14], patients with heightened cardiac threat perceptions in the month
after the ACS have the most severe PTS at 1-month post-ACS [28]. The
EST model suggests that an underlying fear of mortality contributes to
PTSD symptoms, leading to ongoing, interoceptive monitoring and
catastrophic interpretation of interoceptive signals. In the present
study, we examined variations in PTS trajectories in relation to ED
threat perceptions measured during the ED visit and ongoing cardiac
threat perceptions measured 1-month after hospital discharge.

2. Methods
2.1. Participants

The present study includes the first 1000 English- and Spanish-
speaking patients enrolled from November 2013 to February 2016 in
the REACH study. REACH is an ongoing prospective observational co-
hort of a consecutive sample of patients presenting to an urban ED in
New York City with symptoms of suspected ACS. All participants had
pre-existing risk factors for ACS, reported symptoms consistent with
ACS, and were initially considered by ED physicians to (more likely
than not) be diagnosed with ACS. We excluded patients with ST ele-
vation myocardial infarction (STEMI) due to hospital emergency de-
partment fast track procedures for catheterization. Additional exclusion
criteria included inability to follow the protocol (due to dementia or
substance abuse), need for immediate psychiatric intervention, and lack
of availability for follow-up (e.g. due to terminal non-cardiovascular
illness). The study was completed in accordance with the latest version
of the Declaration of Helsinki, approved by the Institutional Review
Board of Columbia University Irving Medical Center (CUIMC), and all
participants gave informed consent before completing study proce-
dures.

2.2. Procedure

We first approached participants in the ED during evaluation for
suspected ACS and administered informed consent and demographic
questionnaires. At this time, participants reported on the ACS symp-
toms that brought them to the hospital and on current threat percep-
tions (in the ED). Upon transfer to an inpatient bed (or by phone, if
discharged), we completed the baseline interview, where participants
recall prior ED threat perceptions and complete a measure of Acute
Stress Disorder symptoms keyed to the ACS event. One month,
6 months, and 12 months after discharge, participants reported on PTSD
symptoms specific to the cardiac event (i.e., ACS-induced PTSD) via
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telephone interview. Participants received a $30 payment for com-
pleting assessments.

We extracted discharge diagnosis and baseline medical comorbid-
ities from patient medical records. Patients determined not to have met
criteria for “confirmed ACS,” were designated “ruled out” for ACS. The
majority of rule-out ACS patients remain at higher than normal risk for
cardiovascular events, as most had pre-existing coronary artery disease,
or other chronic diseases that caused ED physicians to initiate ACS
evaluation.

2.3. Measures

2.3.1. Demographic variables

We collected demographic data in the ED. Our participant popula-
tion is highly diverse, with ~50% of participants identifying as
Dominican or Hispanic. A large number of participants identified
“Dominican” or “Hispanic” as both their race and ethnicity rather than
reporting two distinct racial and ethnic identities. Therefore, for the
purposes of this study, we created a combined race/ethnicity variable
with categories Black, White, Hispanic, and Other.

2.3.2. Index ACS status and medical covariates

Using medical records, we recorded participants' discharge diag-
nosis (confirmed ACS or rule-out). Detailed cardiovascular and non-
cardiovascular diagnoses (i.e. gastrointestinal distress, musculoskeletal
pain, anxiety/panic attack) in the rule-out ACS participants have been
previously reported [25]. We also recorded whether or not participants
had experienced a cardiovascular event in the past. Covariates from the
medical record included the Global Registry of Acute Coronary Events
(GRACE) risk score [13] and Charlson Comorbidity Index scores [9].
GRACE risk scores can range from 1 to 263, with higher scores re-
presenting greater risk for mortality. Charlson Comorbidity Index
scores can range from 0 to 37, with higher scores indicating more se-
vere medical comorbidity.

2.3.3. ACS-induced posttraumatic stress (PTS) symptoms

We measured ACS-induced Acute Stress Disorder symptoms after ED
discharge (median 3 days) using the Acute Stress Disorder Scale (ASDS)
[6]. Participants reported on acute stress symptoms in relation to the
“heart problem that brought you to the hospital” (e.g., “did you ever
feel numb or distant from your emotions?”). Participants scored re-
sponses on a 5-point Likert scale ranging from 1, “Not at all,” to 5,
“Very much,” and we summed item responses to compute a total
symptom score. As in our prior studies, we did not include 4 dissocia-
tion items. We measured ACS-induced symptoms of PTSD (i.e., PTSD
with respect to the “heart problem, ED visit, and hospitalization”) at 1,
6, and 12months using the PTSD Checklist (PCL-S) [41]. Partway
through the study, APA released the DSM-V and the corresponding PCL-
5 was published. We adjusted the assessment used in our study using
common items across these two instruments, by creating a 17-item
summary score of PTS symptoms (common to both scales; i.e., DSM-IV
criteria) experienced within the past month. Participants rated items on
a 5-point Likert scale scored from 1, “Not at all,” to 5, “Extremely,” and
we obtained total PTS symptom severity by summing the 17 items.

2.3.4. Psychosocial covariates

2.3.4.1. ED threat perceptions. We assessed threat perceptions in
response to evaluation for suspected ACS in the ED during ED
evaluation and after transfer to an inpatient bed using a 7-item
measure of ED Threat Perceptions [11,33]. Participants rated the
extent to which certain statements (e.g., “I am afraid,” “I feel
helpless”) reflected their ED experiences on a 4-point Likert scale
ranging from 1, “Not at all,” to 4, “Extremely.” The internal consistency
of the ED Threat Perceptions scale was high (Cronbach's = 0.81).

2.3.4.2. Cardiac threat perceptions. We assessed ongoing perceptions of
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cardiac threat at 1 month via telephone interview using cardiac threat
related items from the Anxiety Sensitivity Index-Revised (ASI) [34].
This measure was assessed 1-month after the participants' index cardiac
events as we were interested in understanding the sequalae specific to
cardiac-related interoception that participants experience in an ongoing
fashion in the time after hospitalization and discharge. We chose not to
include this measure in the ED because, in line with our inclusion
criteria, participants were suspected to have had a cardiac event;
therefore, participants were likely to experience cardiac-related threat
perceptions acutely in the ED. Items included “It scares me when my
heart beats rapidly”, “When my chest feels tight, I get scared that I
won't be able to breathe properly”, “When I notice my heart skipping a
beat, I worry that there is something seriously wrong with me”, and
“When I feel pain in my chest, I worry that I'm going to have a heart
attack.” Participants responded on a Likert scale ranging from 0, “Very
little” to 4, “Very much” and we then summed items to create a total
cardiac threat score. Higher scores reflect higher levels of perceived
cardiac threat. This variable was introduced after the study had already
begun, and therefore data on this measure were only available for
N = 526. Internal consistency was high (a = 0.87).

2.4. Data analysis

We performed latent growth mixture modeling using Mplus 8.0 [32]
to identify distinct trajectories of PTS symptoms over the one-year
period after evaluation for suspected ACS (baseline and 1, 6, and
12 months). Because ASDS (T1) and PTSD symptoms (T2-T4) were
scored on different scales, we standardized scores prior to model esti-
mation following [12]. For all models, we weighted time intervals be-
tween measures to account for nonequivalence. We examined un-
conditional models with no covariates, comparing only the intercept
(no growth), followed by intercept and slope parameters (linear
growth), and finally by intercept, slope, and quadratic parameters
(nonlinear growth). The linear model provided improved fit over the
intercept only model, whereas the nonlinear growth model failed to
converge. All subsequent models used linear growth parameters with
the variance of the intercept allowed to be freely estimated while the
slope variance was fixed. To determine the best fitting trajectory solu-
tion, we compared progressive models of 1 to 4 classes using fit sta-
tistics, including Akaike (AIC), Bayesian (BIC), sample-size adjusted
Bayesian information criterion (SSBIC) indices, entropy values, Lo-
Mendell-Rubin (LRT) and bootstrap likelihood ratio tests (BLRT). We
selected the final model based on overall model fit and interpretability
[5,31].

Little is known about the trajectories of PTS after an ACS event;
therefore, after determining the best fitting unconditional model, a
number of potentially relevant demographic and medical covariates
were tested in addition to our two initial psychosocial covariates of
interest to examine their effect on trajectory class membership. We
conducted these analyses initially outside of the model using one-way
ANOVA and Chi-Square analyses because of marked reductions in
sample size with the ASI cardiac threat perceptions variable.
Demographic covariates included age, gender, and race/ethnicity, to
assess the extent to which demographic variables predicted class tra-
jectory. Medical covariates were examined to determine whether or not
pre-existing cardiovascular risk factors or comorbid illnesses impacted
trajectory class. Medical covariates included GRACE risk scores and
Charlson Comorbidity Index scores, cardiovascular event history, and
discharge ACS status. When examining the effect of discharge ACS
status on trajectory class, we used both a Chi-Square analysis outside of
the model and an omnibus Wald test as part of a known-class analysis.

In line with Edmondson's EST model [14,28] and other relevant
literature, we examined the association of ED and 1-month cardiac
threat perceptions on trajectory class. Based on the results of covariate
analyses outside of the model, variables that significantly predicted
trajectory class membership were then included in a final conditional
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Fig. 1. Three-class unconditional model of Posttraumatic Stress Symptoms
(N=973)

model using Least Squares Regression analyses within the LGMM fra-
mework.

3. Results
3.1. Unconditional model

We present descriptive characteristics of the sample, stratified by
discharge ACS status, in Table 1. Information indices (AIC, BIC, SSBIC)
for one- to four-class mixture models were progressively smaller as class
size increased, suggesting incrementally improved fit (see Supplemental
Online Materials 1 and 2). Entropy remained high and the LRT and BRT
indicated significant improvement in fit up to the three-class model
solution. However, for a four-class model solution, entropy decreased
and LRT was no longer significant. Based on these considerations, we
selected the three-class model as the optimal solution (see Fig. 1).

The largest of the three classes, labeled Resilient (87.26%), was
characterized by low PTS symptoms across all time points with a low
intercept (b = —0.26, SE = 0.02, p < .001) and flat, nonsignificant
slope (b = —0.03, SE = 0.03, p = .28). The second largest class, la-
beled Chronic-Worsening (9.56%), described individuals who showed
clinically elevated PTS at T1 and T2 and worsening at T3 and T4. This
group had a high intercept (b = 1.31, SE = 0.17, p < .001) and a
significant positive linear slope (b = 1.17, SE = 0.17, p < .001). The
third and smallest class, labeled Acute-Recovering (3.19%), was char-
acterized by individuals who had acute initial PTS at T1 and T2, fol-
lowed by marked reductions across T3 and T4. This group had the
highest intercept (b = 2.55, SE = 0.33, p < .001) and significant ne-
gative linear slope (b = —2.11, SE = 0.48, p < .001).

3.2. Preliminary analyses of possible predictors of class membership

Analyses of covariates in a conditional model tend to produce better
specified solutions relative to an unconditional model [26,30]. We
evaluated demographic, medical, and psychosocial variables as pre-
dictors of class membership independent of the model using Chi-Square
and one-way ANOVAs. No demographic or medical variables showed
significant effects, except gender (¢*(1) = 16.74, p < .001). However,
both psychosocial variables of interest, ED threat perceptions (F [2,
971] = 24.38, p < .001) and cardiac threat perceptions (F [2,
525] = 43.70, p < .001), significantly differentiated trajectory mem-
bership.

3.3. Conditional model

To more fully examine how covariates predicted class membership
and whether they influence the shape and prevalence of the trajectories,
we tested a conditional model that included variables identified in the
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Table 1
Participant characteristics as a function of ACS status at discharge.
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Characteristic M (SD) or % (n)

M (SD) or % (n) M (SD) or % (n)  p-Value Range

Confirmed ACS diagnosis (n = 318) Non-cardiovascular diagnosis (n = 682) Total (N = 1000)

Demographics
Age, years 62.71 (12.54)
Female 11.50 (115)
Race
White 21.07 (67)
Black 16.04 (51)
Other 8.81 (28)
Hispanic 51.57 (164)
Medical record covariates
GRACE score 97.30 (30.37)
Charlson Comorbidity Index 2.16 (1.86)
Prior cardiovascular event 54.40 (173)
In-hospital assessment
Perceived threat in the ED 11.00 (4.13)
Depressive symptoms at baseline® 6.16 (5.67)

PTSD total severity score at baseline for prior trauma®  25.26 (12.69)

1-month follow-up
Perceived cardiac threat
ACS-induced PTSD symptoms
6-month follow-up
ACS-induced PTSD symptoms
12-month follow-up

6.85 (5.10)
25.29 (11.46)

23.39 (11.03)

59.91 (13.35) 60.80 (13.15) .002 22-100
34.10 (341) 45.60 (456) .000 -

.009 -
14.37 (98) 16.50 (165) -
21.70 (148) 19.90 (199) -
5.57 (38) 6.60 (66) -
56.01 (380) 54.40 (544) -
91.22 (29.98) 93.19 (29.56) .003 18-200
1.65 (1.99) 1.82 (1.97) .000 0-11
20.97 (143) 31.60 (316) .000 -
10.93 (4.50) 10.95 (4.38) .814 6-24
6.68 (6.03) 6.51 (5.91) .207 0-24
26.08 (13.59) 25.81 (13.30) .381 17-85

Confirmed ACS diagnosis (n = 182) Non-cardiovascular diagnosis (n = 344) Total (N = 526)

7.17 (5.20) 7.06 (5.16) .504 0-16
25.06 (11.76) 25.14 (11.64) .834 17-74
26.36 (13.41) 25.33 (12.70) .023 17-83
24.51 (11.41) 24.10 (11.11) 291 17-84

ACS-induced PTSD symptoms 23.27 (10.45)

Note. GRACE = Global Registry of Acute Coronary Events. ED = emergency department. PTSD = posttraumatic stress disorder. ACS = acute coronary syndrome.
@ Past 2-week depressive symptoms assessed with the Patient Health Questionnaire depression scale (PHQ-8).
> PTSD total severity score at baseline calculated by summing responses on the PTSD Checklist-Civilian version (PCL-G) with respect to the most stressful event

identified on the LEC.

previous analyses: gender, ED threat perceptions, and cardiac threat
perceptions. As previously noted, a considerable amount of data was
missing for the cardiac threat perceptions measure because this mea-
sure was added after data collection for the study had begun. Of the
N = 1000, only 526 completed the cardiac threat perceptions measure,
lowering the sample size for our conditional model by 45% (n = 526).

The conditional model successfully converged. Class membership
proportions and shape did not change substantially when compared to
the unconditional model (see Supplemental Online Material 1. The
Resilient class was, again, the largest (81.74%), followed by Chronic-
Worsening (13.69%), and the smallest group, Acute-Recovering (4.56%)
(Fig. 2).

To examine the covariates as predictors of class membership, we
first used the Resilient class as the reference group. Compared to the
Resilient class, ED threat perceptions were significantly higher for in-
dividuals in the Chronic-Worsening class (b =0.13, SE = 0.03,
p < .001) and Acute-Recovering class (b = 0.29, SE = 0.06, p < .001).
Cardiac threat perceptions were also significantly higher in the Chronic-
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Fig. 2. Three-class conditional model of Posttraumatic Stress Symptoms
(N=526)

Worsening class (b = 0.24, SE = 0.04, p < .001) and Acute-Recovering
class (b = 0.35, SE = 0.08, p < .001). In a second set of analyses we
used the Chronic-Worsening class as the reference group. Compared to
the Chronic-Worsening class, the Acute-Recovering class reported sig-
nificantly higher ED threat perceptions (b = 0.15, SE = 0.06, p = .008)
but no significant difference in cardiac threat perceptions (b = 0.11,
SE = 0.08, p = .213). Gender did not significantly differentiate any of
the trajectory classes.

3.4. Discharge ACS status

We examined whether PTS symptom trajectories differed by ACS
diagnosis. We found no significant difference in proportion of partici-
pants in each trajectory in a 2 x 3 contingency analysis comparing
confirmed versus rule-out ACS across PTS symptom trajectories in the
unconditional model, y*(2) = 1.43, p = .489, or in the conditional
model, }*(2) = 2.93, p = .231. Results are given in Table 2. We also
tested discharge ACS status as a variable within the LGMM using a
known-class analysis and omnibus Wald test in both models. Results of
the omnibus Wald test were not significant, indicating that stratification
of models based on ACS status (confirmed versus rule-out ACS) did not

Table 2
Chi-square analyses of trajectory class membership stratified by ACS status in
unconditional (N = 973) and conditional (N = 526) growth mixture models.

Resilient Acute- Chronic x*(2) p-Value
Recovering
% (n) % (n) % (n)
Unconditional
model
Confirmed ACS  88.9% (279) 2.9% (9) 8.3% (26) 1.43  .489
Rule-out ACS 86.2% (568)  3.9% (26) 9.9% (65)
Conditional model
Confirmed ACS  85.2% (155) 2.7% (5) 12.1% (22) 293 .231
Rule-out ACS 79.9% (275) 5.5% (19) 14.5% (50)
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meaningfully improve model fit (unconditional: Xz(l) = 0.170,
p = .681; conditional: ¥*(1) = 0.128, p = .720).

4. Discussion

Each year, millions of individuals are hospitalized for suspected
ACS. Many experience these events as traumatic, and some go on to
develop PTS symptoms. We identified 3 unique trajectories of PTS
symptoms over the course of 1-year post-hospitalization in a large,
ethnically diverse sample. A clear majority of ACS patients in the cur-
rent study (87%) were classified in a Resilient trajectory denoted by low
PTS symptoms at all time points. A smaller group (10%) was classified
in a Chronic-Worsening trajectory characterized by high initial PTS
symptoms that worsened over the course of the year. Finally, a third,
small group (3%) was classified in an Acute-Recovering trajectory
characterized by considerably elevated initial PTS symptoms that
steadily resolved over the course of the year.

We were particularly interested in whether the PTS trajectories were
impacted by threat perceptions during ED evaluation, ongoing inter-
oceptive distress concerning cardiac signals, and by discharge diagnosis
(ACS or rule-out). We found that patients who were highly distressed
during the ED visit were significantly more likely to show either an
acute-recovering or chronic-worsening trajectory (12.7% of the sample
combined). In light of current diagnostic criteria for PTSD, this finding
is intuitive. According to the DSM-5, peritraumatic factors, including
severity of the trauma and perceived threat to life, increase the like-
lihood of developing PTSD [2]. Although our ED threat measure re-
flected peritraumatic fear of dying and vulnerability, the hectic hospital
environment may have exacerbated participants' distress [27].

Interestingly, however, ED threat perceptions were significantly
more strongly associated with acute PTS symptoms that resolved over
the ensuing year (i.e., Acute-Recovering pattern) than with the Chronic-
Worsening pattern. Thus, although individuals with heightened peri-
traumatic threat in the ED suffer acute PTS symptoms, they do not
necessarily develop chronic PTSD. It will be crucial in future studies to
further tease out how threat ED perceptions may inform these different
clinical sequelae.

In contrast to threat perceptions during ED evaluation, the percep-
tion of ongoing cardiac threat predicted both the Acute-Recovering and
the Chronic-Worsening trajectory with equal likelihood. This finding
supports the EST model, which theorizes that ongoing somatic threat
perceptions are of particular importance for PTS after an acute, life-
threatening cardiac event. Heighted cardiac threat is reminiscent of the
archetypal hypervigilance and arousal behaviors in response to trig-
gering traumatic reminders characteristic of PTSD. However, unique to
our study and this sample, the trigger is a physiological signal both of
relevance to the index ACS event and important in identifying a po-
tential future event. Patients are in a unique role of experiencing pre-
sent cardiac sensations as simultaneously triggering memories of the
initial trauma and as potentially signifying a current/future traumatic
cardiac event. Whereas PTSD is generally considered a disorder of fear
memory processing, the EST model suggests that the present and future
temporal focus of cardiac threat perceptions may be an important
clinical target.

We also examined other potentially relevant predictor variables.
Neither demographic nor medical status variables differed mean-
ingfully across trajectories. Notably, the PTS symptom patterns were
also relatively invariant in relation to discharge diagnosis. Despite 68%
of patients in our study receiving a rule-out ACS discharge diagnosis,
the trajectories for this group and those with a confirmed ACS event
were essentially identical, which agrees with prior cross-sectional
findings [25]. While perhaps surprising, our findings suggest that pa-
thophysiology and ultimate diagnosis do not differentially impact PTS
reactions following an acute cardiac event. Instead, initial perceived
threat, subjective trauma experience, and ongoing concerns about
cardiac risk are more powerful and predictive of clinical course and
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psychological sequalae than clinical diagnosis or severity (Edmondson
& Cohen, 2013). Prior findings suggest that patients evaluated for ACS
may be uncertain of their discharge diagnosis [43]. Future studies of
PTS in patients evaluated for ACS should determine the influence of
patient understanding of discharge diagnosis.

Our findings should be interpreted within the context of several
limitations. First, the REACH study was conducted at a single site in an
urban setting and one of the nation's largest and busiest hospitals.
Therefore, these findings may not be generalizable to patients pre-
senting with ACS in other ED settings. A second consideration concerns
our measurements of PTS symptoms and cardiac threat. Our study used
a self-report questionnaire to assess PTS symptoms rather than a clinical
interview. Therefore, we cannot conclude a clinical diagnosis of PTSD
and instead report on symptoms of PTS. Further, our study had missing
data for our cardiac threat measure. This measure, comprised of cardiac
threat related items from the ASI [34] was introduced after data col-
lection for this study had begun, resulting in only half of our total
sample completing the cardiac threat measure.

While our study presents novel findings on the predictors of PTS
trajectories in the 12-months following a suspected ACS event, our
study lacks data on the clinical effects of these trajectories, including
event recurrence, future hospitalizations, and mortality. In addition,
our study did not formally assess participants' psychological treatment
for dysfunction and distress associated with PTS nor medical treatment
for CVD. However, prior research has reported self-reported treatment-
seeking behaviors in this sample [39]. Future research should take into
consideration clinical outcomes and treatment for PTS and CVD in
order to better understand the impact of trajectory status and mem-
bership in this population.

ED treatment for suspected ACS events is a potentially traumatic
experience that results in heterogeneous patterns of PTS symptoms.
While the majority of individuals are resilient, about 1 in 8 patients
report elevated PTS symptoms. Our findings detail the impact of pa-
tients' threat perceptions during ED evaluation, as well as the unique
relationship of ongoing cardiac threat perceptions with PTS symptom
trajectories. It is important for medical and psychological clinicians to
consider that PTS symptoms may be present and highly distressing in
patients evaluated for CVD events in the ED, regardless of discharge
diagnosis. The subjective experience of presenting to the ED with ACS
symptoms can be traumatic, and may result in chronic psychological
symptoms. Future research should continue to explore symptom tra-
jectories and determinants of PTSD due to other life-threatening med-
ical events. Such research can inform and improve peritraumatic and
clinical intervention efforts. Interventions targeting PTS, threat per-
ceptions in the ED, and/or ongoing cardiac/interoceptive threat per-
ceptions may reduce psychological distress, improve quality of life, and
perhaps reduce secondary CVD risk after acute cardiac events.

Supplementary data to this article can be found online at https://
doi.org/10.1016/j.genhosppsych.2019.11.006.
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