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A Prospective Study of Heart Rate Response
Following Trauma and the Subsequent Development
of Posttraumatic Stress Disorder
Arieh Y. Shalev, MD; Tali Sahar, MSc; Sara Freedman, MA; Tuvia Peri, PhD; Natali Glick, MD;
Dalia Brandes, MSc; Scott P. Orr, PhD; Roger K. Pitman, MD

Background: Physiological arousal during traumatic
events may trigger the neurobiological processes that lead
to posttraumatic stress disorder (PTSD). This study prospectively examined the relationship between heart rate
and blood pressure recorded immediately following a traumatic event and the subsequent development of PTSD.
Methods: Eighty-six trauma survivors who presentd at
the emergency department of a general hospital were followed up for 4 months. Heart rate and blood pressure
were recorded on arrival at the emergency department.
Heart rate, anxiety, depression, and PTSD symptoms were
assessed 1 week, 1 month, and 4 months later. The clinician-administered PTSD scale defined PTSD status at
4 months.

66 (77%) did not (non-PTSD group). Subjects who developed PTSD had higher heart rates at the emergency
department (95.5±13.9 vs 83.3±10.9 beats per minute,
t=4.4, P<.001) and 1 week later (77.8±11.9 vs 72.0±9.5
beats per minute, t=2.25, P<.03), but not after 1 and 4
months. The groups did not differ in initial blood pressure measurement. Repeated-measures analysis of variance (ANOVA) for heart rate showed a significant group
effect (P<.02), time effect (P<.001), and group 3 time
interaction (P<.001). The time effect and group 3 time
interaction remained significant when adjusted for sex,
age, trauma severity, immediate response, and dissociation during the traumatic event.
Conclusion: Elevated heart rate shortly after trauma is

associated with the later development of PTSD.
Results: Twenty subjects (23%) met PTSD diagnostic

criteria at the 4-month assessment (PTSD group), and
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OSTTRAUMATIC STRESS disorder (PTSD) is a pervasive
anxiety disorder that occurs
in 15% to 25% of trauma survivors. Symptoms of PTSD
have been observed in up to 94% of
trauma survivors 1 week following
trauma.1 Yet the intensity of such symptoms decreases in most survivors, leaving only a few with chronic PTSD.2 The
mechanism that links exposure to a traumatic event with the development of PTSD
remains largely unidentified.
According to classical conditioning
theory, the traumatic event serves as an unconditioned stimulus that evokes an immediate and “hardwired” response from the
organism (unconditioned response). 3,4
Stimuli associated with the traumatic event
then become conditioned stimuli, capable of subsequently eliciting conditioned responses in the form of PTSD
symptoms (eg, reactivity “upon exposure to cues that symbolize or resemble an
aspect of the traumatic event”).5 Additionally, the avoidance of stimuli associated
with the traumatic event may be rewarded by a reduction in distress, and

thereby be reinforced and fail to extinguish with time.6,7
The intensity of the traumatic event
(unconditioned stimulus) has been shown
to correlate with the subsequent development of PTSD.8-11 However, it is the reaction to the traumatic event at the time of
its occurrence (unconditioned response)
that may hold the key to the pathogenesis of PTSD.12,13 The psychological component of the immediate reaction has been
the object of a few studies,14,15 and is generally believed to contribute to the development of PTSD above and beyond the intensity of the exposure. The physiological
component of the response to trauma,
however, has received relatively little
attention.
Physiological activation during stressful events may play a central role in the
pathogenesis of PTSD. Peripheral administration of epinephrine immediately after aversive training enhances the consolidation of amygdala-mediated learning in
animal models.16,17 Low cortisol levels following rape have been found to be associated with a higher risk for developing
PTSD,18 and low corticosterone levels may
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SUBJECTS AND METHODS
SUBJECTS
The results presented here are part of a large-scale prospective study of the effect of trauma (see Shalev et al21 for
discussion of the parent project). Patients arriving at the
emergency department of Hadassah University Hospital,
Jerusalem, Israel, were recruited into the study during a period of 2 years. Patients were examined by a research psychiatrist and considered for the study if they were between 16 and 65 years of age and had experienced a
traumatic event meeting the criterion A of the DSM-IIIR.22 Subject candidates received information about the study,
were invited to participate, and gave written informed consent. They were subsequently interviewed 1 week, 1 month,
and 4 months after the traumatic event. The follow-up interviews included self-reported psychometrics, structured
clinical interviews, and assessments of resting heart rate.
Blood pressure was measured in the emergency department but not during follow-up.
To reduce the heart rate and blood pressure variability
that might result from severe physical injuries, treatment provided on the way to the hospital (eg, fluid substitution, medication), and different methods of vital sign monitoring in the
emergency department (severely injured patients are monitored on-line), only patients with mild injuries who did not
need surgical intervention and who were released to their
homes within 12 hours of emergency department arrival were
included. Other exclusion criteria were head injury, current
or lifetime abuse of alcohol or illicit drugs (relatively rare in
Israel), past or present psychosis, a life-threatening medical
illness, and burn injury.
A total of 239 subjects agreed to participate in the parent study and 191 (79.9%) completed all 3 follow-up interviews. Of these, 105 failed to meet the more stringent

prolong the adrenergic response to stress19 and enhance
the effect of catecholamines on memory consolidation
in animals.20
Studying bodily responses to traumatic stress is therefore of particular interest. It is also important to know
whether measurable dimensions of such responses can
improve the prediction of PTSD over and above predictions made from psychometrics. Our study prospectively evaluates the relationship between 2 measures of
physiological activation recorded immediately following the trauma, heart rate and blood pressure, and the
subsequent development of PTSD.
RESULTS

DIAGNOSTIC CLASSIFICATION AND
DEMOGRAPHIC DATA
Eighty-six trauma survivors (34 women and 52 men)
were included in this study. Thirty-three (38%) met
diagnostic criteria for PTSD at 1 month, and 20 (23%)
had PTSD at the 4-month assessment (PTSD group).
Sixty-six (77%) did not have PTSD at 4 months (non-

exclusion criteria of the current study, leaving a total of 86
participants (45% of all completers). Subjects who were excluded from this study did not differ from those included
in type of traumatic events (83% motor vehicle crashes; x2
test, 0.02; P=.9) and in prior and event-related variables
(ie, age [29.3±10.4 years among excluded patients], number of past traumatic events [4.2±1.8 among excluded patients], event severity [5.0±1.6], Peritraumatic Dissociation Responses Questionnaire14 (PDEQ) score [18.7±7.6]
and immediate response scores [73.2±27.7]; multivariate
analysis of variance [MANOVA] F5,186=1.56; P=.2). The subgroups did not differ in the prevalence of 4-month PTSD
(17% in the parent sample; x2 test, 2.54; P=.12), in 1week and 1-month scores on the Impact of Events Scale23
(IES) (36.4±15.5 and 24.8±15.4, Fs,1), in 1-month scores
on the Mississippi Scale for Combat-Related PTSD–
Civilian Version24 (MISS) (70.6±20.7; F,1) and in 1month scores on the Clinician-Administered PTSD Scale
(CAPS) (23.9±26.2, F,1). Finally, the subgroups did not
differ in heart rate measures at 1 week (75.1±10.3 among
those excluded, t=0.41), 1 month (72.6±9.4, t=0.67) and
4 months (73.0±11.2, t=0.44).
PSYCHOMETRICS
Self-report instruments included the IES, State-Trait
Anxiety Inventory, 25 (STAI), MISS, PDEQ, an immediate-response questionnaire, and a trauma history
questionnaire.
The IES, STAI, and MISS have been used in numerous studies of PTSD and other disorders and will not be
described here (see Shalev21 for detailed discussion of psychometric properties and predictive power) in this study’s
sample. The PDEQ is an 8-item questionnaire about experiences related to the construct of dissociation, validated
by Marmar et al14 with 238 male Vietnam war veterans and
by Shalev et al15,21 in civilian trauma survivors.

PTSD group). Traumatic events in the PTSD group
included motor vehicle crashes (n=17, 85%), terrorist
attacks (n=2, 10%) and a mechanical accident occurring at home (n=1, 5%). Traumatic events in the nonPTSD group included motor vehicle crashes (n=53,
80%), work-related accidents (n=5, 7.5%) terrorist
attacks (n=4, 6%), mechanical accidents occurring at
home (n=3, 4.5%), and witnessing violence (n=1,
1.5%). The difference between the groups in type of
traumatic events (motor vehicle crashes vs all others)
was not statistically significant (x2 test, 0.22; P=.64).
Eight PTSD subjects (40%) and 16 non-PTSD
subjects (24%) had at least 1 DSM-III-R Axis I disorder
prior to the traumatic event (x 2 test, 1.89; P=.16).
Lifetime diagnoses in the PTSD group (more than one
per subject allowed) included simple phobia (n=6),
social phobia (n=3), major depression (n=3), panic
disorder (n=1), bipolar disorder (n=1), and agoraphobia without panic attacks (n=1). Lifetime diagnoses in
the non-PTSD group included major depression
(n=6), social phobia (n=5), somatoform disorders
(n = 4), simple phobia (n = 1), and panic disorder
(n=1).
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The immediate-response questionnaire included 14 items
that assessed the intensity of physical (eg, pain), emotional
(eg, fear, anger), and negative cognitive (eg, expectation of
doom) experiences during the event. Each item was rated from
1 to 10 (1=none, 10=highest possible intensity), yielding response intensity scores ranging from 10 to 140.
The trauma history questionnaire26 assessed the nature and number of previously experienced traumatic events
(eg, natural and man-made disasters, war, motor vehicle
crashes, rape, physical assault, and others). The number
of distinct traumatic events endured by each subject constituted the questionnaire’s score.
In addition to the above, 12 mental health professionals, blinded as to subjects’ PTSD status, listened to audiotaped scripts describing each of the traumatic events (for
detailed procedure see21,26-28) and independently rated the
severity of the traumatic event on a 1 to 10 scale (1=not
severe at all, 10=extreme severity). The average score of
the 12 observers is reported.
STRUCTURED CLINICAL INSTRUMENTS
These included Hebrew versions of the Hamilton Depression and Hamilton Anxiety scales,29 CAPS,30 and the Structured Clinical Interview for DSM-III31 (SCID). All instruments had been previously validated and used in studies
of PTSD,15,28,32,33 and all were administered by clinicians
(D.B., S.F., T.P., and A.S.) with extensive experience in PTSD
diagnosis and treatment. The PTSD status at 4 months was
determined according to DSM-III-R criteria as measured by
the CAPS. Current and lifetime diagnoses of other mental
disorders were identified via the SCID.
HEART RATE AND BLOOD PRESSURE
Heart rate and blood pressure were obtained from all
patients on presentation to the emergency department. A

PSYCHOMETRICS
Table 1 provides demographic and psychometric information for the 2 groups. The groups did not differ in the
average number of past traumatic events, but did differ in
objective ratings of current event severity, self-reported severity of the immediate response, and PDEQ (MANOVA
F3,81=3.56, P,.02). Group differences at 1 and 4 months
are consistent with the group selection procedure and reflect the presence vs absence of PTSD. More importantly,
thesedifferencessignificantlyincreasedwithtime(Table 2).

HEART RATE AND BLOOD PRESSURE
Differences Between PTSD Subjects
and Non-PTSD Subjects
Repeated-measures ANOVA for heart rate revealed a significant main effect of diagnostic group (F1,84=5.73,
P,.02), a significant main effect of time (F3,252=62.2,
P,.001), and a significant group 3 time interaction
(F3,252=8.71, P,.001). Figure 1 illustrates changes in
mean heart rate over time.

registered nurse, using a vital signs monitor (Critikon
Dynamap, Tampa, Fla), measured and then immediately
transcribed these measures into the patient’s medical
record. During subsequent assessments, resting heart
rate was recorded as part of a larger study of responses
to auditory startle in the psychophysiological laboratory
of the Center for Traumatic Stress, Hadassah University
Hospital, according to a previously described procedure. 33,34 A Coulbourn Modular Instrument System
(Coulbourn Inc, Allentown, Pa), interfaced with a personal computer through a Coulbourn Lablinc Computer
Interface was used to record heart rate via standard limb
electrocardiogram leads connected to a high-gain bioamplifier and inputting to a Coulbourn Tachometer. The
analog signal was sampled and digitized by a Coulbourn
Lablinc Analog-to-Digital Converter at a rate of 2 Hz.
The laboratory sessions took place in an 3.232.4-m
humidity- and temperature-controlled room, connected
via wires to an adjoining portion of the laboratory in
which the experimental apparatus was located. The subject was seated in a comfortable armchair. After the subject was familiarized with the laboratory, the electrodes
were attached, and he or she was asked to sit quietly for
5 minutes. Heart rates were sampled continuously during this period and averaged to yield a measure of resting heart rate.
STATISTICAL ANALYSIS
Statistical analyses follow the general linear model for group
comparisons (ANOVAs and MANOVAs), group 3 time
comparisons (repeated-measures ANOVA), control of confounds (analysis of covariance [ANCOVA]), and analyses
of multiple correlations (multiple regression). Logistic regression was used to assess the prediction of PTSD. An a
level of .05 conferred statistical significance. All values are
given as mean±SD unless otherwise indicated.

The PTSD group had higher heart rates in the emergency department (96.4±13.9 vs 83.3±10.9 beats per
minute; t[84]=4.40; P,.001) and higher 1-week heart
rates (77.8±12.9 vs 72.0±9.46 beats per minute;
t[84]=2.26; P,.03) than the non-PTSD group. Figure 2
illustrates the distribution of individual heart rate measurements in the emergency department and 1 week later,
showing an overlap between the groups and the lack of
remote outliers in the PTSD group. The groups did not
differ in 1-month heart rate measurements (74.06±12.8
vs 74.02±10.52 beats per minute; t[84]=0.02) or in 4month heart rate measurements (72.7±13.3 vs 72.2±9.78
beats per minute; t[84]=0.21). The groups did not differ in emergency department systolic (139.8±24.9 vs
128.2±17.8 mm Hg; t[84]=0.53) or diastolic (79.8±12.4
vs 78.5±9.04 mm Hg, t=0.52) blood pressure.
Controlling for Prior Variables,
Event Severity, and Immediate Responses
Repeated-measures ANCOVA for heart rate (emergency
department, 1 week, 1 month, and 4 months), using PTSD
as grouping factor and controlling for sex, age, past Axis
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Table 1. Means and SDs of Demographic and Psychometric Variables
in PTSD Subjects and Non-PTSD Subjects*
PTSD Subjects
(n = 20)

Non-PTSD Subjects
(n = 66)

27.4 (10.6)
13/7
4.1 (2.1)
6.2 (2.09)
80.7 (32.9)
22.6 (10.4)

Demographic variables
Age, y
Sex, M/F
No. of past traumatic experiences†
Event-related variables
Event severity
Immediate response
Peritraumatic dissociation (PDEQ)‡

t (df = 84)

P

27.3 (10.5)
53/13
3.92 (3.0)

0.04
0.22*
0.24

.96
.6
.8

4.9 (1.25)
66.1 (27.2)
19.7 (7.0)

3.28
2.00
1.46

.002
.05
.14

*x2 Test.
†Number of past traumatic experiences as assessed by the Trauma History Questionnaire.
‡PDEQ indicates Peritraumatic Dissociation Responses Questionnaire.14

Table 2. Means, SDs, and Repeated-Measures Analyses of Variance (ANOVA) of Psychometric Measures*
ANOVA
Group
Measure
IES Intrusion
PTSD subjects
Non-PTSD subjects
IES Avoidance
PTSD subjects
Non-PTSD subjects
STAI-State
PTSD subjects
Non-PTSD subjects
STAI-Trait
PTSD subjects
Non-PTSD subjects
HAM-A
PTSD subjects
Non-PTSD subjects
HAM-D
PTSD subjects
Non-PTSD subjects
MISS†
PTSD subjects
Non-PTSD subjects
CAPS total score†
PTSD subjects
Non-PTSD subjects

Group 3 Time

Time

F1,84

P

F 2,168

P

F2,168

P

24.5 (9.2)
9.37 (8.7)

31.06

,.001

10.84

,.001

4.08

.02

12.6 (5.4)
11.8 (7.7)

14.2 (4.5)
9.7 (7.6)

2.96

.09

0.10

.9

2.29

.11

53.8 (16.5)
43.1 (12.9)

54.5 (17.8)
37.5 (11.0)

24.8

,.001

17.33

,.001

2.89

.06

50.2 (12.9)
40.2 (9.2)

47.3 (11.9)
37.0 (9.1)

29.03

,.001

2.00

.14

6.39

.003

14.5 (10.0)
7.9 (7.3)

23.4 (12.3)
7.8 (10.1)

15.0 (8.4)
3.4 (5.1)

91.71

,.001

17.05

,.001

8.02

.001

15.45 (11.8)
8.60 (8.7)

28.1 (11.6)
10.6 (11.5)

18.3 (11.1)
5.0 (8.2)

51.18

,.001

32.33

,.001

9.86

,.001

...
...

107.3 (22.1)
78.7 (21.5)

113.1 (18.6)
72.1 (18.6)

57.5

,.001

0.03

.9

6.84

.02

...
...

64.9 (27.8)
24.5 (23.7)

58.5 (18.1)
10.8 (12.7)

99.4

,.001

.001

1.9

.17

1 wk

1 mo

26.4 (8.1)
17.5 (10.5)

24.0 (10.3)
13.9 (10.7)

13.5 (6.3)
11.2 (6.4)
60.1 (9.6)
49.6 (11.6)
45.6 (9.1)
40.11 (9.9)

4 mo

14.5

*IES indicates Impact of Events Scale; PTSD, posttraumatic stress disorder; STAI, State-Trait Anxiety Scale; HAM-A, Hamilton Anxiety Scale; HAM-D, Hamilton
Depression Scale; MISS, Mississippi Rating Scale for Combat-Related PTSD–Civilian Version; CAPS, Clinician-Administered PTSD Scale; and ellipses, not
applicable.
†F1,84 for time and group 3 time interaction.

I disorders (as a dummy 0,1 variable), event severity, response severity, and peritraumatic dissociation, yielded
a nearly significant group effect (F1,77=2.94, P=.09), a significant main effect of time (F3,249=61.06, P<.001), and a
significant group 3 time interaction (F3,249=8.63, P<.001).
The adjusted mean heart rate in the emergency department was 95.1 beats per minute for PTSD subjects and
84.7 beats per minute for non-PTSD subjects (F1,78=10.92,
P<.002). The adjusted mean heart rate at 1 week was 77.3
beats per minute for PTSD subjects and 72.6 beats per
minute for non-PTSD subjects (F1,78=2.78, P=.09).

Correlations Between Emergency Department
Heart Rate and Other Measures
Prior Variables. Heart rate levels in the emergency department were higher in male (88.6±13.6 beats per minute)
than in female subjects (82.9±11.03 beats per minute). Twoway ANOVA failed to show a sex 3 PTSD interaction
(F1,82=0.11), while showing a significant main effect of PTSD
(F1,82=16.75, P<.001) and a trend toward a main effect of
sex (F1,82=3.39, P<.07). The correlations with age and with
peritraumatic dissociation were not significant.
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Figure 1. Means and SDs of heart rates in subjects with and without
posttraumatic stress disorder (PTSD).

Trauma-Related Variables. Heart rate levels in the emergency department showed a small but significant correlation with systolic blood pressure (r=0.24, P<.03), diastolic blood pressure (r=0.32, P<.01), event severity
(r=0.36, P<.001), and immediate response (r=0.26,
P<.02).
Continuous Outcome Variables. Heart rate scores in
the emergency department produced significant correlation with 4-month IES Intrusion subscale scores
(r = 0.43, P<.001) IES Avoidance subscale scores
(r=0.28, P=.02), STAI-State scores (r=0.31, P<.01),
MISS scores (r=0.24, P=.03), and total CAPS score
(r=0.31, P<.005). Systolic and diastolic blood pressure
did not correlate significantly with any of the 4-month
variables.
Predicting PTSD From Prior Variables,
Immediate Responses, and Heart Rate
Stepwise hierarchical logistic regression, estimating the
effects of sex, age, trauma history, event severity, immediate response, dissociation, and initial (emergency department) heart rate (in that order) on 4-month PTSD
status showed a significant effect of event severity (x2 test,
0.01; P<.04) and a significant additional effect (increase
in x2 test, 9.97; P=.002) of initial heart rate (total x2 test,
20.37; P=.005), with no other variable contributing significantly to 4-month PTSD.
COMMENT

The results of this study showed that on arrival to an
emergency department following a traumatic event, and
regardless of whether PTSD developed, survivors of
traumatic events showed elevated heart rates, which
later normalized. Survivors who subsequently developed PTSD showed higher emergency department and
1-week heart rates than those who did not. The heart
rate difference between diagnostic groups was not
accounted for by rated intensity of the trauma nor by
self-reported responses. This finding suggests that heart
rate expresses a dimension of the response to traumatic
events that is not entirely captured by psychometrics.
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Figure 2. Frequency distribution of heart rate scores in the emergency
department and 1 week later. PTSD indicates posttraumatic stress disorder.

Initial blood pressure measurements did not differentiate the groups, nor did they correlate with any of the
outcome measures.
There are several limitations to this study, mostly
resulting from its “naturalistic” design. First, while
all subjects had come to the emergency department
directly from the site of their trauma, the exact timing
of their arrival relative to the time of their traumatic
incident was unavailable. However, traumatic events are
not limited to the impact phase but often include the
evacuation phase as well. Second, heart rate levels in
the emergency department were obtained by single
measurement, while those obtained at 1 week represent
an average of 5 minutes of continuous recording. However, the persistence of higher heart rate levels at 1
week in PTSD supports the validity of the study’s main
finding. Data on blood pressure, in contrast, rely on a
single measurement.
Within the above-mentioned conditioning model,
the finding of elevated heart rate in the emergency
department in the PTSD group may be interpreted as
reflecting higher intensity of the unconditioned response. Theoretically, excessive adrenergic activation
may contribute to the development of PTSD through
enhanced memory consolidation of the traumatic event
(unconditioned stimulus).4,19 The lack of blood pressure elevation in this study, despite heart rate increase,
suggests a mainly adrenergic as opposed to noradrenergic activation.
Our study does not exclude a possible effect of a
prior trait (eg, hyperresponsiveness) on both heart rate
response and the development of PTSD. Posttraumatic
stress disorder has been associated with increased
physiological responses to trauma-related cues3,27,28,35-37
and to other stimuli, including loud tones33,34; nontraumatic stressors, such as waiting to receive medical treatment38; and chemical stimulation, such as yohimbine
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administration.39 Hypothetically, increased physiological responsiveness may precede the traumatic event, be
expressed during the event, and become part of PTSD
after the trauma. The source of such hyperresponsiveness may be genetic. A twin study of Vietnam veterans
has shown that about 30% of the liability to developing
PTSD symptoms of hyperarousal and avoidance are
accounted for by heredity.40 Alternatively, the elevated
heart rate responses in PTSD patients may reflect the
priming effect of earlier traumatization or a combination of inherited vulnerability and lifetime exposure. A
family history of mental disorders has been associated
with increased likelihood of both exposure to traumatic
events and of developing PTSD on such exposure.41
Interestingly, the heart rate responses of the 2 groups
overlapped (Figure 2) and were not extreme. This finding does not support theories postulating that PTSD
typically results from “extreme” or “catastrophic” responses to stress.42 Indeed, these results are in line with
previous research showing that moderate sympathetic activation has a greater effect on learning and memory than
more extreme activation.17
Despite increasing differences in symptom intensity, the 2 study groups had similar resting heart rates 1
and 4 months after trauma. This may reflect a slow
return to baseline following the trauma and/or habituation to the laboratory setting. Studies of resting heart
rate in PTSD37 are often confounded by an expectation
of a stressful task, such as psychophysiological testing.
Conversely, when PTSD subjects were maintained in
supine position for 30 minutes without an expectation
of a challenge, their heart rate, blood pressure, and
plasma norepinephrine levels were not found to differ
from those of controls.43 Accordingly, Prins et al35 concluded that baseline heart rate may not be higher in
PTSD. It is possible that in the emergency department
and during the first visit to the laboratory, PTSD subjects reacted as toward a challenge, and therefore
showed higher heart rate levels. By their second and
third visits to the laboratory, however, they may have
became accustomed to the setting and learned that they
were not in a threatening environment, so that no differences were seen.
Previous studies have suggested that an alteration in noradrenergic brain functions may exist in
chronic PTSD.36,37,39 This study does not address central
noradrenergic mechanisms, nor those through which
peripheral hormones affect central catecholamines and
memory consolidation. The effect of peripheral epinephrine on memory may be mediated through the
brainstem nucleus of the solitary tract, projecting into
the locus ceruleus,44 or through epinephrine-related
increase in circulating glucose levels.17 Future prospective studies should explore such endocrine and metabolic variables shortly after trauma. They should also
address the interaction between circulating catecholamines and cortisol during acute stress43 and its relationship with subsequent PTSD.
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Announcement
Free Patient Record Forms Available
Patient record forms are available free of charge to
ARCHIVES readers by calling or writing FORMEDIC, 12D
Worlds Fair Dr, Somerset, NJ 08873-9863, telephone
(908) 469-7031.
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