Long-Acting Psychotraumatic Properties
of a Cardiac Arrest Experience

Karl-Heinz Ladwig, Ph.D., M.D., Andreas Schoefinius, Gerhard Dammann, M.D.,

Reinhold Danner, Rolf Glrtler, M.D., and Robert Herrmann, Ph.D.

Objective: Progress in resuscitation medicine allows an increasing proportion of pa-
tients to survive an out-of-hospital cardiac arrest. However, little is known about long-term
adaptation to the vital breakdown. The present study assessed the long-term prevalence
and severity of emotional disability of cardiac arrest survivors and ascertained whether sur-
vivors suffer from recurrent and intrusive recollections of the cardiac arrest. Method: Fol-
low-up analysis was performed on all cardiac arrest survivors discharged from the hospital
over a 5-year interval (1990-1994) in a defined inner city and suburban area. From 118 ini-
tially hospitalized cardiac arrest survivors, 45 patients were discharged alive from the hos-
pital. After a mean follow-up period of 39 months (range=22-64), 25 patients exhibited suf-
ficient cerebral performance for psychodiagnostic assessment; 21 patients were assessed.
Results: Despite an impaired ability to concentrate, cardiac arrest survivors had levels of
psychological adjustment at follow-up that were similar to those of 35 cardiac patients
whose clinical course was not complicated by cardiac arrest. However, the diagnosis of
psychotraumatic symptoms in cardiac arrest survivors led to a sharp separation between
favorable and nonfavorable outcome in affective regulation and level of functioning. Of the
cardiac arrest patients, those with high scores of intrusion and avoidance (N=8) reported
an enduring sense of demoralization with significantly more somatic complaints, depres-
sion, anxiety, lack of confidence in the future, and narrowing of social activities than those
with low scores (N=11). Long-acting sedation at illness onset significantly predicted a favor-
able outcome. Conclusions: This study provides the first empirical evidence that the ap-
plication of the posttraumatic stress disorder paradigm in the long-term evaluation of car-
diac arrest survivors significantly contributes to defining a patient population at high risk for

serious emotional disability.
(Am J Psychiatry 1999; 156:912-919)

Since the first report concerning the termination of
ventricular fibrillation in man by transthoracic electri-
cal countershock in 1956 (1) and its practical applica-
tion to rescue cardiac arrest victims outside the hospi-
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tal 10 years later (2), the progress in resuscitation
technique allows an increasing proportion of patients
suffering from cardiac arrest to survive. This accom-
plishment raises issues regarding medical responsibility
toward these patients.

Studies to date suggest high levels of psychological
distress in cardiac arrest survivors, particularly phobic
anxiety and panic symptoms, in the early stages of ad-
aptation (3-6). Investigators have also found that sur-
vivors use strong defense mechanisms to protect them-
selves from the overwhelming anxiety engendered by
the implications of the event. Whether these coping
strategies remain effective over time or lead to malad-
justment is less clear. Data on long-term adaptation
are rare and provide conflicting evidence about the
amount and severity of emotional disability (7-9). The
first aim of the present study, therefore, was to com-
pare the long-term prevalence and severity of emo-
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tional disability in cardiac arrest survivors with that of
cardiac patients whose course was not complicated by
cardiac arrest.

To date, it is unclear where the limits should be set
for the use of trauma as a paradigm for the explana-
tion of comorbid psychopathology in internal medi-
cine. Cardiac arrest survivors have, however, faced a
breakdown event that is far outside the range of usual
human experience and thus meet one core criterion for
the development of a traumatic stress disorder. Never-
theless, the consideration of psychotraumatic symp-
toms that may occur in response to a cardiac arrest
(10, 11) or to an acute myocardial infarction (12-15)
is a relatively unexplored area. The second aim of the
present study was therefore to ascertain to what extent
the aforementioned patients continued to suffer from
recurrent and intrusive recollections of the vital break-
down situation and whether they presented altered be-
havior patterns in terms of persistent avoidance of
stimuli associated with the event and an increased
arousal pattern.

Cardiac arrest survivors manifesting symptoms of
intrusion, avoidance, and hyperreactivity may have
failed to integrate and resolve the trauma (16). On the
other hand, suffering from involuntary intrusive mem-
ories of the cardiac arrest event may have become part
of the individual biography of the patients without
leading to a clinically relevant dysregulation. Patients
who manifest avoidance behavior (when exposed to
stimuli that remind them of the resuscitation) may also
be able to go on with their lives on an acceptable basis
(17). The third aim of the present study was to ascer-
tain whether patients who suffer from traumatic symp-
toms, mainly intrusion and avoidance, exhibit higher
degrees of affect dysregulation and maladaptation
than those who are not haunted by the memories of
what happened to them.

Experiencing cardiac arrest outside the hospital is a
recognizable trauma for survivors that fulfills the core
criterion for a diagnosis of posttraumatic stress disor-
der (PTSD) according to DSM-IV and ICD-10, but it
may not evoke symptoms of posttraumatic distress in
every patient. PTSD research has identified a network
of internal and external factors heralding subsequent
development of maladaptation in the aftermath of a
traumatic event (18). The data set of the present study
allowed the formulation of a fourth aim: to analyze the
contribution of specific stress factors around the
breakdown situation to the development of PTSD
symptoms in these patients.

METHOD

Study and Comparison Groups

Patients were included in the study if they had been successfully
resuscitated from ventricular fibrillation or pulseless tachycardia
and they were 20 years of age or older. Patients sustaining cardiac ar-
rest from a noncardiac cause (e.g., somatic trauma, intoxication or
drug overdose, hypovolemia, hypothermia) were excluded. Patients
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were drawn from the Munich Early Defibrillation Feasibility Study
(19), in which resuscitation was initiated by emergency technicians
operating semiautomatic defibrillators, and were followed by emer-
gency physicians on the scene. The study was carried out in a defined
inner city and suburban area of Munich, Germany (see reference 19
for more details about the catchment area), and covered the 5-year
period from Jan. 1, 1990, to Dec. 31, 1994. The follow-up investiga-
tion started July 1, 1996.

Data collection was done according to the Utstein Style (20). Data
on the circumstances of the arrest were taken from the patients’
records, the emergency physician protocol, and automated docu-
mentation in the dispatching center. The data were documented in a
standardized manner. Sedation was defined as the use of midazolam
at the scene of the event. It was used at doses of 0.1 mg/kg of body
weight or at a loading dose of 0.5 mg followed by doses in relation
to the effect achieved.

Of 118 initially hospitalized cardiac arrest survivors, 45 patients
were discharged from the hospital after successful out-of-hospital re-
suscitation. There were 36 men and nine women. The mean age of
the 45 patients at study entry was 61.1 years (range=24-90). Mean
follow-up covered a period of 39 months (range=22-64, median=
35). In all cases but one, the Glasgow-Pittsburgh cerebral perfor-
mance categories (21) were assessed by telephone interview with the
physician in charge of the patient and were subsequently confirmed
by telephone interview with the patient (or a patient’s relative). Fif-
teen patients had died (cerebral performance category 5), and one
was in a vegetative state (cerebral performance category 4). Three
patients were in a state of severe cerebral disability (category 3).
Four patients showed symptoms of moderate cerebral disability (cat-
egory 2), and 21 patients (46 %) exhibited good cerebral perfor-
mance (category 1). The 25 patients in cerebral performance catego-
ries 1 and 2 were regarded as eligible for psychodiagnostic
assessment. Three patients did not speak the German language suffi-
ciently, and one patient had moved abroad.

Thus, the index group comprised 21 patients in whom the psy-
chodiagnostic assessment was carried out. The 17 men and four
women had a mean age of 59.7 years (range=35-78) at study entry.
After consent to participate was given by telephone, a self-adminis-
tered questionnaire was delivered by mail to the patients; the ques-
tionnaire contained general information about the aims and proce-
dures of the study (including anonymous data processing and
instructions concerning the handling of the psychodiagnostic instru-
ments). Patients were told that nonparticipation would not have any
disadvantage for them. Remailing the questionnaires was considered
to constitute written consent.

The comparison group comprised 46 patients with a mean age of
55.5 years (range=37-66) with severe symptoms of angina pectoris
at rest. The patients were consecutively assessed in the university
outpatient clinic, and the cardiac origin of the chest pain was con-
firmed by a coronary arteriogram. The patients had no proven his-
tory of coronary artery disease before the invasive evaluation at
study entry. After a follow-up of 4 years, the clinical status of 35
comparison patients was assessed by a structured telephone inter-
view with the patients and by a self-administered questionnaire that
was delivered by mail to the patients after instruction by telephone.
The clinical characteristics of the index and comparison groups are
shown in table 1.

Psychodiagnostic Assessment

Anxiety and depression were evaluated with the 14-item Hospital
Anxiety and Depression Scale (22); published norms (23) were ob-
tained from a German standard population with coronary artery dis-
ease (N=5,496). The Hospital Anxiety and Depression Scale has four
options for each item, with a scoring range of 0 to 3; seven items
cover anxiety and seven cover depressive symptoms. The responses
were scored on a Likert scale, giving a potential global scoring range
of 0-21 for each subscale. A subscale range of 0-8 defines minor re-
actions; a score of 9 or 10, moderate expressions of anxiety or de-
pression; and a score of 11 or higher, severe expressions of the affec-
tive states.

Illness-related aspects of quality of life were measured with the
abridged version of an inventory (24) covering personal resilience
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TABLE 1. Characteristics of Survivors of Cardiac Arrest and
Subjects With Angina Pectoris at Rest

Cardiac Angina
Arrest Pectoris
Characteristic Group Group
Number of patients at baseline
(hospital discharge) 45 46
Age (years)
Mean 61.1 55.5
Range 24-90 37-66
Number of patients at follow-up 21 35
Sex
Male 17 28
Female 4 7
Follow-up (months)
Mean 39 48
Range 22-64 46-50
Patients who died
N 152 4b
% 333 8.7

aDeath caused by acute cardiac conditions.
b Death caused by acute cardiac conditions in three cases and a
noncardiac condition in one case.

and social activities on two four-item subscales. Self-estimates of
the actual overall somatic and mental condition were assessed with
two items (score=0—4 for each item). Sleeping disorders were mea-
sured with three items (score=0-3). Somatic complaints were mea-
sured with a modified binary 10-item version of the Zerssen symp-
tom list (25).

For the assessment of symptoms according to the current opera-
tional diagnosis of PTSD in DSM-IV and ICD-10, data were ob-
tained to estimate the patients’ degree of being troubled by reexperi-
encing the traumatic event (intrusion), the persistent avoidance of
stimuli associated with the trauma, and persistent symptoms of in-
creased arousal.

To assess the dimensions of intrusion and avoidance in a stan-
dardized manner, the Impact of Event Scale (26), German version
(27), was applied. The instrument is a 16-item ordinal scale with
four options for each item (rated 1-4) and has two subscales measur-
ing intrusion and avoidance. The responses were scored on a Likert
scale, giving a potential global scoring range of 16-64 and 8-32 for
each subscale, respectively. Furthermore, patients were asked
whether the event had markedly changed their lives and whether
they could actually recall the event. To assess the extent of retro-
grade amnesia, patients were asked whether they could remember
details immediately before and some hours before the onset of the
event or whether they suffered from a patchy recall loss even 1 or
more days before the event.

To achieve an estimate of increased arousal in cardiac arrest sur-
vivors, the following items (all with a scoring range of 0-4) were
combined: three items on sleeping disorders and one item each on
difficulty concentrating, hypervigilance, and being easily frightened.
The total scoring range was 0-24.

Because the Impact of Event Scale does not have norms in the Ger-
man version, it was difficult to state what represents a clinically
pathological state. To overcome this problem, we decided to define
as a psychotraumatic patient group (index group) those patients
who scored 50% or higher on the Impact of Event Scale and who la-
beled themselves as still troubled by the event (one item). Patients
with high scores on the Impact of Event Scale were considered to
have PTSD. For validation of the criterion, we used a diagnostic
checklist recommended by the World Health Organization (28) of all
symptoms necessary for the current operational ICD-10 diagnosis of
PTSD and then counted the prevalence in the group with high scores
on the Impact of Event Scale. In all patients in this subgroup, multi-
ple symptoms of intrusion, avoidance, and hyperarousal were af-
firmed on the checklist. Thus, the patient group satisfied the criteria
for a PTSD diagnosis (not reported).
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Statistical Analysis

Differences between continuous variables were analyzed by the t
test for two independent groups. Categorical variables were tested
for equal distribution with the Pearson test (chi-square). Differences
with a probability value of less than 0.05 were considered signifi-
cant. We used stepwise logistic regression analysis as a multivariate
model to identify the independent contribution of resuscitation vari-
ables to the prediction of traumatic conditions in patients after sur-
vival of a cardiac arrest. Statistical analysis was carried out with
SPSS (version 6.22). All values are presented as means and standard
deviations.

RESULTS

Twenty-one survivors of cardiac arrest outside the
hospital were assessed within a mean interval of 39
months (range=22-64) after the life-threatening event.
The study population achieved high levels of emo-
tional stability and well-being: 15 (75%) of the pa-
tients were found to be in the normal range of both the
depression and anxiety subscales of the Hospital Anx-
iety and Depression Scale (score of 9 or less). The in-
dex population’s mean depression score (5.3, SD=4.5)
exceeded only slightly that of the German standard
cardiac population (5.0, SD=3.7). The mean anxiety
score was lower in the cardiac arrest group (5.5, SD=
4.4) than in the reference population (6.8, SD=4.1).

We compared the follow-up status of the index pa-
tients and 35 coronary artery patients with severe
symptoms of angina pectoris at illness onset and found
that the cardiac arrest group exhibited no significant
differences in self-estimates of their overall mental and
somatic condition (table 2) or in illness-related aspects
of quality of life (table 3). In addition, no significant
differences concerning various aspects of sleeping dis-
orders could be detected. Of all the factors that were
measured in the cardiac arrest survivors and the cor-
onary artery comparison group, only the ability to
concentrate reached a significant difference. It was
impaired in the index group in comparison to the cor-
onary artery group (x>=5.8, df=2, p<0.05).

Despite this apparently favorable overall adaptation
in the long-term course after the breakdown situation,
more than 50% of the cardiac arrest survivors (N=11)
claimed that the event had significantly changed their
lives. With the help of the Impact of Event Scale, pa-
tients who had high scores (N=8) and low scores (N=
13) on intrusive thoughts and avoidant states were sep-
arated in the cardiac arrest group. Table 4 shows that
the procedure to define the PTSD group led to a signif-
icant difference in the global Impact of Event Scale
score (t=—7.07, df=17, p<0.0001), as well as in the
avoidance subscale score (t=—3.19, df=17, p<0.001)
and the intrusion subscale score (t=—7.34, df=17, p<
0.0001). Furthermore, patients with PTSD had a
higher mean score on increased arousal (9.88, SD=
3.56) than patients without PTSD (5.82, SD=5.82).
The difference was statistically significant (t=—2.33,
df=17, p<0.03).
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TABLE 2. Self-Ratings of Mental and Somatic Condition After Long-Term Follow-Up by Cardiac Arrest Survivors With and Without

PTSD and by Patients With Angina Pectoris at Rest

Good? Moderate BadP Mean
Condition and Group N N % N % N % Score p
Mental
Cardiac arrest 21 11 52.4 6 28.6 4 19.0 1.67
Angina pectoris 34 12 35.3 16 47.1 6 17.6 1.82 0.36°
PTSD in cardiac arrest survivors
Yes 8 1 125 4 50.0 3 37.5 3.50
No 13 10 76.9 2 15.4 1 7.7 2.08 0.003d
Somatic
Cardiac arrest 20 8 40.0 9 45.0 3 15.0 2.70
Angina pectoris 35 13 37.1 17 48.6 5 14.3 2.77 1.0¢
PTSD in cardiac arrest survivors
Yes 8 0 0.0 6 75.0 2 25.0 3.38
No 12 8 66.7 3 25.0 1 8.3 2.25 0.008d

@ Includes ratings of good and very good.
b ncludes ratings of bad and very bad.
¢ Pearson chi-square test.

4 PTSD subgroup analysis carried out for mean values, with differences tested by use of t test for equality of means.

TABLE 3. lliness-Related Aspects of Quality of Life After Long-Term Follow-Up for Cardiac Arrest Survivors (N=20) and Patients

With Angina Pectoris at Rest (N=35)

Good Moderate Bad
Factor and Group N % N % N % p2
Ability to concentrate 0.05
Cardiac arrest 11 55.0 6 30.0 3 15.0
Angina pectoris 13 37.1 21 60.0 1 2.9
Patience 0.12
Cardiac arrest 7 35.0 7 35.0 6 30.0
Angina pectoris 17 48.6 15 42.9 3 8.6
Ability to make purchases 0.52
Cardiac arrest 14 70.0 3 15.0 3 15.0
Angina pectoris 22 62.9 9 25.7 4 11.4
Participates in social life 0.65
Cardiac arrest 13 65.0 5 25.0 2 10.0
Angina pectoris 19 54.3 13 37.1 3 8.6

aPearson chi-square test.

Patients with PTSD had significantly higher mean
scores on depression (t=—4.46, df=18, p<0.003) and
anxiety (t=—3.48, df=18, p<0.003) than their counter-
parts (table 4). Self-estimates of the patients’ mental
and somatic condition were also significantly impaired
in the PTSD group compared to the group without
PTSD (table 2), as were beliefs concerning an optimis-
tic future course of the disease condition (negative in
six [75%] of the PTSD patients and three [27%] of the
non-PTSD patients, x2=4.23, df=2, p<0.04). Patients
with PTSD had a significantly lower score than non-
PTSD patients in ability to concentrate (mean=2.75,
SD=1.03, versus mean=3.91, SD=0.67; t=3.08, df=18,
p<0.006). Accordingly, preoccupation with somatic
complaints was significantly more pronounced in the
PTSD group (t=3.00, df=18, p<0.008). Figure 1 dis-
plays the difference between the two groups as a sum
percent curve for the 10 items of the complaint scale.

We analyzed whether age, sex, and selected factors
of the resuscitation and procedures on the scene of the
collapse contributed to the risk of developing PTSD
symptoms. The following factors were rejected by the
multivariate model: onset of event during daytime/
nighttime, call response time more than 8 minutes,
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more than four shocks delivered, and no return of
spontaneous circulation before arrival of the emer-
gency physician. We found that sedation at illness on-
set significantly predicted a favorable outcome (table
5). In these patients, the risk of developing PTSD
symptoms was fivefold lower than that in their coun-
terparts.

DISCUSSION

The present study reveals that the prevalence of emo-
tional disability and impairment in quality of life in
cardiac arrest survivors is similar to that of cardiac pa-
tients whose clinical course was not complicated by
cardiac arrest. Five patients (25%) in the present study
qualified for moderate to severe forms of depression.
Severe forms of depression in cardiac patients, as as-
sessed with various instruments, have been reported to
range from 15% to about 25% (29-31). Data on the
maintenance of depressive symptoms in cardiac arrest
survivors over more than a 1-year observation period
have not been available in the literature until now. The
present 3-year follow-up results are in line with the
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TABLE 4. Scores on the Impact of Event Scale and the Hospi-
tal Anxiety and Depression Scale for Cardiac Arrest Survivors
With (N=8) and Without (N=11) PTSD

Score
Scale and Subgroup Mean SD p2
Impact of Event Scale
Global 0.0001
PTSD 43.3 6.16
No PTSD 25.8 6.23
Avoidance 0.001
PTSD 17.8 5.57
No PTSD 11.2 3.29
Intrusion 0.0001
PTSD 223 3.37
No PTSD 12.2 3.16
Hospital Anxiety and Depression
Scale
Anxiety 0.003
PTSD 8.6 3.2
No PTSD 3.1 3.6
Depression 0.001
PTSD 9.1 44
No PTSD 2.7 2.0

at test for equality of means.

study of Roine et al. (32), which revealed initially high
degrees of depression in hospitalized cardiac arrest sur-
vivors and confirmed a steep decline in prevalence
rates over 1 year. Bedell et al. (33) followed in-hospital
cardiac arrest survivors for 6 months and also found
that they were severely depressed at the time of dis-
charge from acute hospital care. Six months later, the
patients’ mean depression score had fallen significantly
and was within the range of scores for a normal com-
munity population.

Unexpectedly, the prevalence of patients who were
incapacitated by fear was also low: the mean anxiety
score was even lower in the cardiac arrest group (5.5,
SD=4.4.) than in the reference population (6.8, SD=
4.1). There were only a few patients in whom the fear
of another cardiac arrest led them to regulate their
daily lives and limit their activities to ensure immediate
access to medical care. Considering that the fatality
rate is far higher in cardiac arrest survivors than in pa-
tients with angina pectoris at rest (a fatality rate after
hospital discharge of 33% in the present cardiac arrest
group versus 8.7% in the comparison group), this is a
remarkable finding. It proves that the majority of pa-
tients have successfully maintained or have rebuilt ef-
fective coping resources. This finding is shared by
other investigations (34-37). Hillis et al. (35) did not
find any behavioral or emotional differences between
cardiac arrest survivors and patients with coronary ar-
tery disease. Miranda (38) and Sunnerhagen et al. (9),
however, did not confirm these favorable results. They
revealed a diminished personal interest in the environ-
ment and an increased sense of disorientation in car-
diac arrest survivors. Sauvé (39) reported elevated
scores for psychological distress in 61 cardiac arrest
survivors 6 months to 4 years after cardiac arrest.

Low levels of impairment and the lack of significant
differences between the index and comparison groups
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FIGURE 1. Sum-Percent Curve of Somatic Complaints in Car-
diac Arrest Survivors With (N=8) and Without (N=11) PTSD?
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at=—2.48, df=18, p<0.003.

TABLE 5. Multivariate Analysis of Event-Related Factors Pro-
voking PTSD Symptoms in Cardiac Arrest Survivors (N=21)

Factor Odds Ratio p2

Age over 60 years 1.58 0.54
Male sex 3.17 0.19
Resuscitated by bystander 1.15 0.83
Prolonged sedation 5.00 0.06

2 Logistic regression by using backward stepwise method. Signifi-
cance was calculated by likelihood ratio statistics.

also hold true for all further affective, biobehavioral,
and cognitive patient variables that were assessed in
the present study (sleeping disorders, social activities,
health beliefs). Among quality-of-life variables, the
ability to concentrate was the only factor that was
scored significantly lower in cardiac arrest survivors
than in the comparison group. This finding confirms
earlier investigations by Hillis et al. (35), Sauvé (39),
Bertini et al. (40), and Grubb et al. (41), who also
found more difficulties with memory and concentra-
tion in cardiac arrest patients than in patients with
acute myocardial infarction. Beuret et al. (42) also
found that persistent mild memory disturbances were
common in this patient group but did not preclude ad-
equate professional activity and positive life percep-
tion. Those results are encouraging because they con-
firm the beneficial consequences of resuscitation
efforts for the majority of discharge-to-hospital survi-
vors of a cardiac arrest.

The favorable outcome in psychodiagnostic assess-
ment that has been shown in previous studies(8, 9, ,
33, 42) may be still somewhat surprising in the light of
what these patients experienced. Undoubtedly, patients
who survive cardiac arrest outside a hospital face an
event that is outside the range of usual human experi-
ence, and the aftermath of this event would be distress-
ing to almost anyone. Such a characterization meets
the key criterion for definition of a traumatic event (in
ICD-10 and DSM-1IV) that may provoke PTSD. Sur-
prisingly, there are no data available that have con-
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sidered the experience of surviving a sudden cardiac
arrest as a traumatic event. This study is, to our
knowledge, the first one to show that evidence of the
breakdown is present in a considerable proportion of
survivors in the long-term course after the cardiac ar-
rest experience and leads to recurrent and intrusive
recollections of the event and to avoidance behavior in
a clinically relevant number of cases.

Psychic fixation on the traumatic event may not be
surprising, considering the severity of the arrest experi-
ence. The event may have become part of the patient’s
individual biography without harming the subject any
further. The present study revealed, however, that pa-
tients who maintained high scores of intrusion and
avoidance behavior concerning the cardiac arrest expe-
rience over a long time period apparently failed to in-
tegrate the memory of the event into their preexisting
schemata (12, 13) and suffered from a serious affective
dysregulation and a pronounced impairment in quality
of life. Patients with PTSD symptoms exhibited signif-
icantly higher degrees of depression and anxiety and a
diminished capacity to resist emotional burden (43).
They reported an enduring sense of demoralization
with lack of confidence in the future and low estimates
of their mental and somatic condition.

Moreover, PTSD sufferers were preoccupied by neg-
ative health beliefs, and they exhibited more somatic
complaints than patients without PTSD. This finding
confirms a number of studies that have noted an in-
creased reporting of physical symptoms in patients
with PTSD (44, 45). It is unlikely that the underlying
disease condition is responsible for the difference in
symptom reporting because all patients had experi-
enced the same life-threatening coronary event. Mc-
Farlane et al. (45) assumed that the physical symptoms
may be related to the high levels of arousal that form
part of the symptom complex of PTSD. The pro-
nounced awareness of endogenous somatic signals
may be due to an impaired ability to process and dif-
ferentiate relevant and irrelevant information.

PTSD symptoms may interact with the clinical con-
ditions of cardiac arrest survivors in several ways.
First, persistently impaired memory and concentration
are widely confirmed as core symptoms in cardiac ar-
rest patients (35, 39-42). More recently, alterations in
memory functions have also been shown in PTSD pa-
tients (46, 47). Cardiac arrest patients with PTSD
symptoms in the present study had significantly lower
concentration scores than cardiac arrest patients with-
out PTSD symptoms. PTSD may thus amplify distur-
bances in cognitive functions. We used stepwise logis-
tic regression analysis in the present study to identify
the contribution of major resuscitation variables to the
prediction of PTSD symptoms and could not find a sig-
nificant association, indicating that it is not likely that
the PTSD patients were exposed to more ischemia than
non-PTSD patients. It cannot be ruled out completely
that patients with PTSD symptoms suffer from more
severe brain damage than their counterparts. More-
over, brain damage may be subtle and may preferen-
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tially hit areas of the brain that relate to emotional reg-
ulation. It has, in fact, been shown that ischemic
damage causes selective vulnerability to the brain, with
a preponderance of neural loss in region CA1 of the
hippocampus (48).

Second, PTSD is strongly associated with symptoms
of alterations in sympathetic functions (49). A growing
body of evidence indicates that PTSD is associated
with increased noradrenergic responsiveness in cardio-
vascular measures such as heart rate, blood pressure,
and norepinephrine response to traumatic reminders
(50). It is well established that a markedly elevated
baseline level of sympathetic neural outflow is a risk
factor for derangements in heart rhythm (51) and heart
failure (52) and a key trigger of myocardial ischemia
during daily life (53). Thus, PTSD may act as a major
coronary risk factor in long-term course after cardiac
arrest survival.

Not all patients suffered from PTSD-like symptoms.
Obviously, the cardiac arrest event did not evoke
symptoms of distress in all patients, or stress responses
were not maintained over the long-term course. This
phenomenon underlines the fact that PTSD is not sim-
ply a function of the experience itself but may be at-
tributed either to factors associated with the emer-
gency situation and/or to adaptive capabilities of the
cardiac arrest victim. It is likely that a premorbid his-
tory of affect dysregulation amplifies the risk for devel-
oping PTSD (54). In the present study, no data were
available concerning personal coping abilities and per-
sonality factors of the affected patients. However, the
data set allowed the estimation of the contribution of
specific stress factors around the breakdown situation
and revealed that prolonged sedation in the initial
phase of resuscitation was a significant protective fac-
tor. It may be speculated that prolonged sedation
helped to inhibit imprinting the actively troublesome
and painful dimension of the event (16, 47). There
was, indeed, a marked difference in the duration of un-
consciousness in the group that received sedatives (N=
7) and the group that did not (N=13) (mean=618.2
minutes, SD=2205, and mean=92.1 minutes, SD=84,
respectwely) (p=0. 01 t test for equality of means, two
independent groups) Conscious processing of over-
whelming adverse stimuli was inhibited during the
most vulnerable stage of the disease onset. Patients
were thus provided with a considerable time delay to
deal with all the implications of what had happened to
them, awakening within surroundings that apparently
generated positive outcome expectancies.

The present study shows that the amount of emo-
tional disability in patients surviving an out-of-hospi-
tal cardiac arrest is comparable to that in cardiac pa-
tients whose illness onset was not complicated by a
comparable vital threat. However, when patients were
grouped according to persistent intrusion and avoid-
ance behavior concerning the traumatic event, it be-
came evident that the prevalence of affective dlsablhty
and behavioral maladaptation was significantly con-
centrated in the group suffering from PTSD-like symp-

917



TRAUMA AND CARDIAC ARREST EXPERIENCE

toms. The application of the PTSD paradigm contrib-
uted convincingly to defining the patient population at
risk for a persistent serious affective disturbance.

A major limitation of the present study is the small
size of the patient population, which may provoke
false negative results because of type II errors. More-
over, there are no norms and no defined cutoff points
for a strict definition of PTSD. Pathologic autonomic
nervous system arousal is considered to be a major key
clinical feature of PTSD and is only phenotypically reg-
istered in the present study (sleeping disorders, irrita-
bility, difficulties to concentrate). Future studies should
assess the degree of functional hypersensitivity and er-
gotropic tonus.

The encouraging results of the present study need to
be confirmed in larger patient groups and may also
stimulate prospective studies that address the time-de-
pendent course of maladaptation and affective disabil-
ity (including issues of critical onset during the adapta-
tion process) and predictors for maintenance of
psychic trauma in cardiac arrest survivors. The possi-
ble interaction between discrete cognitive abnormali-
ties, which may be part of the PTSD syndrome, and
emotional disability in cardiac arrest survivors also re-
quires scientific attention before conceptualizing treat-
ment regimes for these patients.
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