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Introduction

Sudden cardiac arrest (SCA) is a leading cause of morbidity 
and mortality in the United States and claims the lives of 
more than 350,000 people each year.1 With recent advances 
in resuscitation and medical therapies, a growing number of 
individuals survive SCA and increased attention to psycho-
logical adjustment is needed. SCA forces survivors to imme-
diately adjust to their new cardiac condition and medical 
regimen, as well as cope with physical, psychological and 
interpersonal disruptions. Among survivors, the prevalence 
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of depression ranges from 14% to 45%, and the prevalence 
of anxiety ranges from 13% to 61%,2 rates that are signifi-
cantly greater than in the general population. Many survivors 
face additional challenges related to fatigue, hypoxic-injury, 
cognitive deficits, disability, financial debt, and difficulty 
returning to activities of daily living.3,4

A proportion of survivors consider SCA to be a trau-
matic event, and SCA may lead to post-traumatic reac-
tions ranging from acute distress to a traumatic stress 
response (intense feelings of helplessness or horror).5 For 
19% to 27% of SCA survivors, those symptoms persist 
and worsen over time and are indicative of posttraumatic 
stress disorder (PTSD).2 PTSD is a psychological condi-
tion characterized by cognitive and affective processes of 
re-experiencing, avoidance behaviors, and increased 
physiological arousal following exposure to a traumatic 
event.5 PTSD is clinically relevant to cardiac patients, as 
it has been associated with worse medical outcomes (e.g. 
increased rates of cardiac death, rehospitalization, reduced 
adherence to medication and medical regimen), increased 
medical care utilization, more severe functional impair-
ments, and poor quality of life.6-8 Alterations in cardiac 
function have also been associated with PTSD (e.g. 
increased heart rate, systolic blood pressure, coagulation 
abnormalities, endothelial dysfunction, platelet abnormal-
ities) and may contribute to increased morbidity and mor-
tality in cardiac patients.6,9,10 Additionally, clinically 
significant PTSD symptoms and increased rates of depres-
sion and anxiety, demoralization, negative health beliefs, 
social impairment, and preoccupation with somatic symp-
toms have been reported in the literature.4,11

Given the considerable prevalence and impact of PTSD 
on clinical outcomes, understanding potential mechanisms 
that contribute to and maintain PTSD in cardiac patients is 
crucial. Known predictors of PTSD in cardiac patients 
include personality traits (type D personality, repressive 
coping style, and negative affect), medical and psychiatric 
history (past psychiatric illness or history of myocardial 
infarction), sociodemographic characteristics (younger 
age, female gender, and ethnic origin), inadequate social 
support, and dissociative symptoms.12 In addition, prior 
exposure to traumatic events (e.g. severe medical injury, 
natural disaster, physical assault) may be another poten-
tially important factor in understanding survivors’ risk for 
PTSD after SCA. Supporting this hypothesis, prior 
research has found that exposure to multiple traumatic 
events is associated with increased risk for PTSD.13-15 
Studies have also found that a traumatic stress response to 
an initial trauma may lead to persistent functional changes 
in multiple physiological systems (e.g. serotonergic dys-
function, sympathetic nervous system and hypothalamic–
pituitary–adrenal axis), which consequently may increase 
risk for PTSD following subsequent trauma.16-19 Taken 
together, history trauma may be another important risk fac-
tor for development of PTSD after experiencing SCA.

While these data are suggestive, no prior studies have 
explored the cumulative effects of exposure to multiple 
traumatic events on SCA survivors’ psychological adjust-
ment. Thus, the aims of this study were (1) to describe the 
prevalence of clinically-significant PTSD symptoms associ-
ated with SCA in a large cross-section of SCA survivors; 
and (2) to identify predictors of clinically significant symp-
toms of PTSD due to SCA, including history of prior trauma.

Methods

Study population

Self-identified survivors of SCA who voluntarily regis-
tered with the Sudden Cardiac Arrest Association (SCAA, 
Washington, DC) patient registry were contacted to par-
ticipate in this retrospective cross-sectional study. The 
SCAA registry is an online platform that provides patient 
education, support and information about ongoing research 
studies to SCA survivors. For inclusion in the study, par-
ticipants were required to be aged 18 or older and able to 
read and complete study questionnaires.

Data collection procedures

Data for the current study were collected as part of a larger 
study designed to assess the educational needs of SCA survi-
vors and long-term effects of SCA on psychological adjust-
ment and quality of life. For the overall study, an online 
survey was distributed to 591 SCA survivors who were reg-
istered with the SCAA between October 2012 and January 
2013. Participants completed questionnaires regarding soci-
odemographic information, general health, cardiac history, 
prodromal symptoms experienced prior to SCA, and quality 
of life (QoL) concerns after SCA. Sociodemographic infor-
mation, general and emotional health, and cardiac history 
were collected by self-report. Relevant to the current study, 
measures of exposure to a prior traumatic event and current 
symptoms of PTSD associated with SCA were included. The 
study protocol was approved by the Internal Review Board 
at East Carolina University.

Measurement instruments

Prodromal symptoms prior to SCA. A seven-item measure of 
prodromal symptoms of SCA was developed for use in the 
current study to assess whether participants had experi-
enced syncope, angina, dyspnea, heart palpitations, 
arrhythmias, dizziness or heart murmur one month prior to 
SCA. Symptoms were dichotomized as present or absent 
and summed to give a total score.

Trauma history. For the purposes of this study, an a priori 
classification system was derived to delineate the presence 
of, and reaction to, history of traumatic experience. See 
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Figure 1 for an illustration of trauma history classification. 
Two dichotomous items were used to assess participants’ 
history of exposure to a prior traumatic event and their sub-
jective response to that event. First, participants were asked 
whether they had previously experienced, been exposed to 
or witnessed a traumatic event that involved actual or threat-
ened death, or serious injury. Once again, traumatic events 
may include a range of medical and non-medical events, 
such as assault, natural disaster, motor vehicle accident, or 
combat, among many others. These broad categories are fre-
quently used to capture and quantify a range of stressful life 
events associated with the development of PTSD. Partici-
pants who responded “no” to the first question were consid-
ered individuals without a history of trauma. Participants 
who reported “yes” to the initial trauma exposure item were 
categorized as having a history of exposure to some form of 
trauma (TE (trauma exposure)). This subset of individuals 
was subsequently asked if they had experienced intense 
feelings of fear, helplessness or horror related to that experi-
ence. Individuals who responded “yes” were identified as 
participants with a traumatic stress response to historic 
trauma (TSR(+)). Participants who responded “yes” to 
question 1 but did not experience an intense psychological 
reaction (“no” to question 2) were classified as individuals 
with a history of trauma exposure without traumatic stress 
response (TSR(-)). In addition, participants with a history of 
TE were asked to identify which traumatic event(s) they 
experienced from a list of potentially traumatic events. The 
list included physical/sexual assault, unexpected familial 
death, motor vehicle accident, severe medical illness/injury, 
fire or explosion, combat or war, and other.

PTSD symptoms due to SCA. The PTSD Checklist (PCL) 
is one of the most frequently used self-report measures 
to assess symptoms of PTSD experienced in the past 
month. The PCL has 17 items and is based on DSM-IV 
PTSD criteria.20 The PCL-S, or Specific Trauma version 
of the instrument, was used to assess PTSD symptoms 
specifically associated with SCA. For each item, partici-
pants rated the extent to which they had been bothered 
by 17 symptoms on a five-point Likert scale bounded by 
1 (not at all) and 5 (extremely). Individual items on the 
PCL-S were summed and averaged to obtain a PTSD 
symptom severity score. Total scores on the PCL-S range 
from 17 to 85. A clinical cutoff score of 30 or higher was 
used to identify individuals with clinically significant 
symptoms of PTSD and is consistent with current rec-
ommendations from the VA National Center for PTSD 
(2010) and supported by the literature examining cut 
scores in non-military primary care facilities.21,22 Data 
were dichotomized accordingly, resulting in a group that 
was positive for post-SCA PTSD and a group that was 
negative for post-SCA PTSD. Cronbach’s alpha for the 
measure ranges from 0.94 to 0.97, with a test–retest reli-
ability of 0.88.23 Cronbach’s alpha in the current study 
was 0.94.

Physical health. A single-item continuous measure was 
used to assess current physical health (i.e., “Today, how 
would you describe your overall physical health?”). Physi-
cal health was rated on a five-point Likert scale bounded 
by 1 (poor) and 5 (excellent) with a higher score indicating 
better self-reported health.

Q1: Prior to your SCA, have you
experienced, been exposed to or witnessed
a traumatic event that involved actual or
threatened death or serious injury?

R1: YES (n = 95)
Classification: Individuals with a
history of trauma exposure, TE

Q2: Did you experience intense
feelings of fear, helplessness or
horror related to that experience?

R1: NO (n = 93)
Classification: Individuals
without a history of trauma

R2: YES (n = 48)
Classification: Individuals
with a traumatic stress
response to historic trauma,
TSR(+)

R2: NO (n = 47)
Classification: Individuals
with a history of trauma
exposure but no response,
TSR(-)

Figure 1. Illustration of trauma history classification.
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Statistical analysis

Descriptive statistics were used to characterize sociode-
mographic information and cardiac health history. 
Dichotomous medical variables were coded as present or 
absent and multiple response medical variables were coded 
according to participant response. Chi-square (χ2) tests and 
t-tests were used to compare categorical and continuous 
measures, respectively, between individuals who scored 
above and below the clinical cutoff for PTSD on the PCL-
S. Binary logistic regression modeling was performed to 
identify predictors of clinically significant symptoms of 
PTSD due to SCA. In this model, PTSD was entered as the 
dependent variable and independent predictor variables 
included gender, age, history of heart disease, prodromal 
symptoms of SCA, history of TE, and TSR to historic 
trauma. Follow-up exploratory analyses were also con-
ducted to evaluate history of a traumatic stress response, 
TE(+), as a predictor of post-SCA PTSD symptom severity 
and determine whether type of previous trauma predicted 
PTSD after SCA. Differences with a p-value of < 0.05 
were considered significant. All analyses were performed 
with SPSS version 20.0 (SPSS Inc., Chicago, Illinois).

Results

Of the 591 SCA survivors in the SCAA registry contacted 
about this research, 188 (31%) provided electronic consent 
to participate and completed the survey. A substantial 

number of survivors (n = 76, 13%) contacted for this study 
were unable to be reached due to invalid or expired email 
addresses associated with their SCAA registry account. 
Sociodemographic and clinical characteristics of the sam-
ple are presented in Table 1. In addition, 50.2% of SCA 
survivors (n = 95) reported a history of TE and 25.4% (n = 
48) of the total sample endorsed a traumatic stress response 
to a historic trauma. Medical traumas were reported most 
frequently, and physical/sexual assault was the least fre-
quently endorsed in the current sample. The frequencies of 
each type of trauma are summarized in Figure 2. No par-
ticipants endorsed exposure to multiple non-SCA traumas.

Prevalence of PTSD secondary to SCA

Results from this study revealed that 36.2% (n = 63) of 
survivors from the overall sample had current symptoms 
of PTSD due to SCA.

Predictors of PTSD after SCA

Binary logistic regression analysis was performed to iden-
tify predictors of clinical levels of PTSD due to SCA. 
Model-predicted probabilities of PTSD after SCA are 
summarized in Table 2. The full model containing all pre-
dictors was statistically significant, χ2 (7, N = 183) = 
36.09, p < 0.001, with 66.1% of cases correctly classified. 
Younger age (odds ratio (OR), 0.94; 95% confidence 
interval (CI), 0.91–0.97) and worse general health (OR, 

Table 1. Sociodemographic, cardiac characteristics and psychological adjustment in SCA survivors.

Characteristic Entire sample (N = 188) Below PCL cut (n = 111) Above PCL cut (n = 63) p

PTSD (PCL-S score)a,b  25.34 ± 12.65  21.56 ± 3.77 43.0 ± 11.0 <0.01*
Age in years  55.43 ± 12.07  57.73 ± 12.09 50.94 ± 11.49 <0.01*
Men 104 (55.0%) 68 (61.3%) 29 (46.0%) 0.09
White/Caucasian 177 (93.7%) 103 (92.8%) 59 (93.7%) 0.64

Education  
 High school 4 (2.1%) 1 (0.9%) 3 (4.8%) 0.11
 Some college/Technical School 63 (33.3%) 30 (27.0%) 30 (47.6%) <0.01*
 College graduate 64 (33.9%) 41 (36.9%) 18 (28.6%) 0.28
 Graduate school 58 (30.7%) 39 (35.1%) 12 (19.0%) 0.01*

Income  
 Low: $0–$49,999 29 (15.3%) 15 (13.5%) 13 (20.6%) 0.21
 Medium: $50,000–$149,999 94 (49.7%) 59 (53.1) 35 (55.6%) 0.30
 High: $150,000+ 51 (27.0%) 30 (27.0%) 14 (22.2%) 0.68
Time since SCA (years)   4.7 ± 3.9

Cardiac characteristics  
 Heart disease prior to SCA 45 (23.8%) 26 (23.4%) 15 (23.8%) 0.90
 ICD 148 (78.3%) 84 (75.7%) 52 (82.5%) 0.29
 History of ICD shock 68 (36.0%) 34 (30.6%) 27 (42.9%) 0.21

Chi-square and t-test were performed. Values are n (%) or mean ± standard deviation.
aClinical cutoff for PTSD on the PCL-S are scores ⩾ 30.
bData (n = 14) excluded due to incomplete or missing PCL scores.
*p < 0.05.
SCA: sudden cardiac arrest; PCL: PTSD Checklist; PCL-S: PTSD Checklist, Specific Trauma version; PTSD: posttraumatic stress disorder; ICD: 
implantable cardioverter-defibrillator.
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0.56; 95% CI, 0.39–0.81) made a statistically significant 
contribution to the model. The variable carrying the larg-
est percentage of variance in the model was a history of 
TSR(+) to a historic trauma (OR, 4.77 95% CI, 1.69–
13.42). In other words, controlling for all other factors in 
the model, SCA survivors with a history of TSR(+) were 
over four times more likely to report PTSD symptoms 
secondary to their experience of SCA than survivors with-
out a history of TSR(–).

Trauma history and PTSD severity following SCA

A Mann–Whitney U test revealed a significant difference 
in SCA-related PCL-S scores among TSR(+) individuals 
(Md = 1.82, n = 48) compared with TSR(-) individuals 

(Md = 1.29, n = 47), U = 738.50, z = –2.20, p = 0.03, r = 
0.23. History of TSR(+) was associated with more severe 
symptoms of PTSD after SCA.

Trauma type and PTSD following SCA

A Kruskal–Wallis test indicated that PCL-S scores did not 
differ significantly across five different types of historic 
trauma, χ2 (4, n = 87) = 2.50, p = 0.65. Physical/sexual 
assault was excluded from this analysis due to an insuffi-
cient number of cases in this category (n = 3).

Discussion

In this study, nearly one-third of participants reported 
symptoms of PTSD following SCA, which is higher than 
previously published data on the rate of PTSD in SCA sur-
vivors.7 Collectively, these data suggest that the preva-
lence of PTSD after SCA is similar to the rates found in 
combat veterans (12–30%)24 and is 4.5 times higher than 
in the general population (7–8%).25

Although the specific effects of PTSD on objective 
clinical outcomes in SCA survivors has yet to be deter-
mined, SCA has been shown to be related to cognitive 
deficits in sustained attention, working memory, affect 
regulation and information integration due to fatigue and/
or hypoxic injury during and/or after SCA.3 Further, in the 
PTSD literature, it is widely recognized that deficits in 
executive functioning are associated with PTSD.26 
Collectively, SCA survivors with consequent PTSD 
symptoms may have particular difficulty with long-term 
adjustment and completing tasks that are influenced by 
cognitive capabilities. These could include acceptance or 
understanding of the cardiac event, adherence to new 
behavioral or medical prescriptions given by providers 
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Figure 2. Frequency of trauma history by type of trauma 
experienced (n = 87). Missing data n = 8.

Table 2. Binary logistic regression model predicting PTSD after SCA.

B Wald p Odds ratio 95% CI
odds ratio

 Lower Upper

Sociodemographics  
 Gender –0.01 0.01 0.98 0.99 0.47 2.09
 Age –0.06 13.16 <0.01* 0.94 0.91 0.97
Cardiac history  
 History of heart disease 0.45 1.18 0.28 1.58 0.69 3.57
 Prodromal symptoms –0.05 0.34 0.56 0.95 0.81 1.12
Physical health
 General health –0.58 9.55 <0.01* 0.56 0.39 0.81
Trauma history
 History of trauma exposure (TE) –0.28 0.35 0.55 0.76 0.30 1.92
 TSR(+) to historic traumaa 4.19 8.73 <0.01* 4.77 1.69 13.42

aTSR(+) are participants with a traumatic stress response to historic (non-SCA) trauma.
*p < 0.05.
PTSD: posttraumatic stress disorder; SCA: sudden cardiac arrest; CI: confidence interval.
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(e.g. appointment follow-up, resuming physical activity), 
medical-decision making, and mobilizing support net-
works, among many other critical processes that can 
directly or indirectly affect clinical outcomes. However, 
the causal pathways among these variables could not be 
explicitly addressed with the current data due to its cross-
sectional nature.

Predictors of PTSD after SCA

Consistent with prior research, age emerged as an independ-
ent predictor of clinically significant symptoms of PTSD. 
Younger SCA survivors were significantly more likely to 
experience PTSD symptoms after SCA than older survivors. 
In combination with previous studies,7,27,28 these findings 
may reflect differences in age-related adjustment due to bio-
logical, behavioral, and interpersonal factors, as well as pos-
sessing fewer emotional, social, and financial resources. 
However, the cause of this link has not been directly inves-
tigated to date. Worse physical health also predicted clinical 
levels of PTSD associated with SCA, whereas gender, his-
tory of heart disease, and prodromal symptoms did not.

Compound risk: history of trauma as a 
predictor of PTSD after SCA

Roughly half of the SCA survivors in this sample reported 
a history of some form of traumatic experience, which 
reflects the 50–60% risk of TE in the general population.25 
In addition, 25.4% (n = 48) of the total sample endorsed a 
traumatic stress response to a historic trauma. In support of 
Yehuda and colleagues’ vulnerability model,16 TE alone did 
not predict PTSD after SCA. Rather, it was an individual’s 
report of a traumatic stress response that was related to 
clinically significant PTSD and more severe symptoms 
after SCA. In fact, survivors with a history of TSR(+) were 
over four times more likely to report PTSD symptoms after 
SCA than survivors without a history of traumatic stress or 
without a history of trauma. Having a prior history of 
TSR(+) was the strongest predictor among all variables 
found to be significantly related to clinical levels of PTSD 
post-SCA, including current physical health, cardiac his-
tory, and patient characteristics. Although it cannot be con-
cluded with any certainty due to the cross-sectional nature 
our data, it does not appear likely that experiencing a trau-
matic event conveys risk for clinically significant PTSD 
symptoms unless the trauma is accompanied by intense 
feelings of fear, helplessness or horror. This pattern is con-
sistent with prior studies that have found a history of 
TSR(+) to consistently predict PTSD and more severe 
symptoms after a subsequent trauma, lending support to the 
vulnerability pathway proposed by Yehuda and col-
leagues.16 Thus, it seems possible that previous, non-SCA 
traumatic experience facilitates a psycho-physiological 
pathway that serves as a foundation for PTSD after SCA 
due to re-activation or exacerbation of those pathways.

Limitations

As with all studies, several limitations should be noted. 
First, results from this study were based on cross- 
sectional retrospective self-report data and thus, temporal 
relationships could not be explored between variables. 
The limitations of retrospective recall for past events are 
well documented in the literature as they have the poten-
tial to be influenced by current mood states and recall 
bias.29 With regard to PTSD symptoms, there is known 
potential for reports of the nature and severity of previous 
trauma(s) to be influenced by more recent trauma (e.g. 
SCA), so it is possible that those with higher reported 
PTSD symptoms after recent SCA had inflated rates of 
recalling traumatic stress responses to past trauma.30 An 
additional limitation is that internet accessibility, or lack 
thereof, may have introduced selection bias of an 
unknown nature or consequence. The implications and 
limitations associated with selection bias are well-docu-
mented in the SCA literature.7 To that end, investigators 
in the current study sought to minimize participation bias 
while also addressing two other commonly reported limi-
tations in SCA survivor research, small sample sizes and 
sample homogeneity. An email survey distribution strat-
egy was employed to increase recruitment and sample 
size but led to a low response rate, which is consistent 
with other studies that rely on email-based recruitment 
and may reduce the generalizability of study findings.31 
Collectively, we felt that the strengths of using an online 
patient registry for recruitment outweighed the potential 
limitations, as it allowed us to recruit a larger sample of 
SCA survivors from diverse age groups, educational and 
socioeconomic backgrounds. However, racial and ethnic 
differences were underrepresented in our sample and 
may limit the generalizability of study findings to the 
broader SCA survivor population.

It should also be recognized that logistic analyses can 
overestimate ORs and produce wider CIs in small sam-
ples,32 which in turn may limit the precision and interpre-
tation of reported estimates. However, such a statistical 
bias is unlikely as our sample did meet the minimum 
requirements for size to conduct these analyses.33 A larger 
sample nonetheless would have had greater power to 
detect statistical differences between outcome variables 
and improved performance of the estimate. Another 
potential limitation was the use of a single-item self-report 
measure to assess current physical health. While prior 
research has demonstrated the reliability and validity of 
single-item measures of physical health,34 future studies 
should include a more robust evaluation of PTSD symp-
toms in relationship to other bio-behavioral variables in 
order to provide comprehensive measures of self-reported 
health. Finally, other unexamined behavioral and biologic 
factors not included in this study may be important risk 
factors for PTSD after SCA and should be considered in 
future investigations.
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Summary and conclusions

With recent advancements in technology and medical thera-
pies, a growing number of men and women will experience 
and survive traumatic events (i.e. military trauma, cancer, 
natural disaster), and the cumulative effects of traumatic 
stress from repeated exposure may have a profound effect 
on survivors’ emotional resiliency and physical recovery 
after a cardiac event. In an effort to more comprehensively 
understand the psychological experience of survivors, the 
current study sought to document the prevalence of post-
arrest PTSD symptoms as well as identify factors related to 
the development of PTSD secondary to cardiac arrest. 
Findings from the current study suggest that roughly one 
third of SCA survivors reported clinically significant symp-
toms of PTSD due to SCA. Younger age, worse general 
health, and history of a significant stress response to a prior 
traumatic event emerged as predictors of PTSD after SCA.

A novel contribution of this study was the examination 
of history of a traumatic stress response as a predictor of 
subsequent PTSD after cardiac arrest. Of all predictors, 
history of a traumatic stress response exhibited the highest 
predictive value in the statistical model. Consistent with 
the broader mental health literature, it was the traumatic 
stress response, and not simply experiencing a previous 
trauma of some kind, that predicted clinical levels of PTSD 
and more severe PTSD symptoms after SCA. Taken 
together, findings from this study and extant research pro-
vide initial evidence that justifies psychological screening 
and referrals for further assessment or treatment, when 
indicated. Early detection and psychological intervention 
may be critical to reducing PTSD-related morbidity and 
mortality in SCA survivors. Furthermore, multidiscipli-
nary management of this condition will enhance cardio-
vascular disease management as well as expedite survivors’ 
recovery and return to daily living.

Implications for practice

•• Roughly one-third of sudden cardiac arrest sur-
vivors report clinically significant symptoms of 
posttraumatic stress disorder due to sudden car-
diac arrest.

•• Patients with a prior history of traumatic stress were 
over four times more likely to report posttraumatic 
stress disorder symptoms after sudden cardiac arrest 
than survivors without a history of trauma.

•• Findings from this study provide initial evidence 
that justifies psychological screening and refer-
rals for further assessment or treatment, when 
indicated.

•• Early detection and psychological intervention is 
critical to reducing posttraumatic stress disorder 
related morbidity and mortality in sudden car-
diac arrest survivors.
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