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Objective: Previous studies investigating the
relationship between acute stress disorder (ASD)
and posttraumatic stress disorder (PTSD) have
reported mixed findings and have been flawed
by small sample sizes and single sites. This study
addresses these limitations by conducting a large-
scale and multisite study to evaluate the extent to
which ASD predicts subsequent PTSD.

Method: Between April 2004 and April 2005,
patients admitted consecutively to 4 major trauma
hospitals across Australia (N = 597) were ran-
domly selected and assessed for ASD (DSM-1V
criteria) during hospital admission (within 1
month of trauma exposure) and were subse-
quently reassessed for PTSD 3 months after
theinitial assessment (N = 507).

Results: Thirty-three patients (6%) met crite-
riafor ASD, and 49 patients (10%) met criteria
for PTSD at the 3-month follow-up assessment.
Fifteen patients (45%) diagnosed with ASD and
34 patients (7%) not diagnosed with ASD subse-
quently met criteriafor PTSD. The positive pre-
dictive power of PTSD criteriain the acute phase
(0.60) was a better predictor of chronic PTSD
than the positive predictive power of ASD (0.46).

Conclusions: The majority of people who
develop PTSD do not initially meet criteriafor
ASD. These data challenge the proposition that
the ASD diagnosisis an adequate tool to predict
chronic PTSD.
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T he major change to the description of posttraumatic
stress in the Diagnostic and Satistical Manual of
Mental Disorders, Fourth Edition (DSM-1V) was the in-
troduction of acute stressdisorder (ASD). One goal of this
diagnosis is to describe stress reactions in the initia
month after a trauma, after which time a diagnosis of
posttraumatic stress disorder (PTSD) is possible. A sec-
ond goa of the ASD diagnosis is to identify recently
traumatized individuals who will subsequently develop
PTSD.! The obstacle to achieving this goal has been that
many people who display initial PTSD reactions subse-
quently adapt in the following 3 months.>® Although
initial PTSD symptoms are correlated with subsequent
PTSD,’ acute symptoms do not accurately predict chronic
PTSD.

The DSM-IV? stipulates that ASD can occur after a
fearful response to experiencing or witnessing a threat-
ening event (Cluster A). The requisite symptoms to meet
criteriafor ASD include 3 dissociative symptoms (Cluster
B), 1 reexperiencing symptom (Cluster C), marked avoid-
ance (Cluster D), marked anxiety or increased arousa
(Cluster E), and evidence of significant distress or impair-
ment (Cluster F). The disturbance must last for a mini-
mum of 2 days and amaximum of 4 weeks (Cluster G).2A
major difference between the ASD and PTSD criteriais
the former’s emphasis on acute dissociation. Specificaly,
the diagnosis requires that people display at least 3 of the
following dissociative symptoms: (1) a subjective sense
of numbing or detachment, (2) reduced awareness of their
surroundings, (3) derealization, (4) depersonalization, or
(5) dissociative amnesia® This requirement was intro-
duced because of a proposition that acute dissociation im-
pairs the encoding of memories and emotional responses
at the time of trauma and that this, in turn, impedes subse-
quent processing of the traumatic memories and adapta-
tion of traumatic stress.’

A dozen published studies have been reported that
have assessed adult trauma survivors for ASD in the
month after trauma exposure and subsequently assessed
them for PTSD at alater date.*>** There has been consid-
erable variability in the reported predictive rates of ASD.
Some studies have found that the majority of trauma sur-
vivorswho display ASD subsequently develop PTSD.**®
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Other studies have found that only aminority of those with
ASD subsequently develop PTSD.***# A more convergent
finding is that at least half of people who eventually de-
velop PTSD do not initially display ASD.’**4%1" There is
some evidence that a major reason for people who are at
high risk for PTSD not meeting ASD criteriaistherequire-
ment that dissociative symptoms be displayed.?

A major issue for the definition of PTSD in DSM-V is
the extent to which ASD is an accurate predictor of PTSD,
and whether ASD should be retained in the next edition.
Although some commentators have argued that the avail-
able evidence suggests that ASD should be deleted from
DSM-V because it does not adequately identify people
who are at high risk for PTSD,?# the current evidence is
significantly flawed in several ways. First, previous stud-
iesthat have employed clinical interview measures shortly
after trauma exposure have been conducted in single
sites'®™?; multisite studies reduce the likelihood of local
factorsinfluencing the outcomes. This raises doubts about
the representativeness of the findings because observa-
tions made in single-site studies may be particularly influ-
enced by local factors. Second, sample sizes have been
small, which limits the confidence in the reported pre-
dictive power of the ASD diagnosis.>*%**2! Third, many
studies have used unproven assessment tools to index
ASD.*?1317.1820 Numerous studies have used established
measures of PTSD and added additional questions about
dissociation to establish a diagnosis of ASD. This practice
has resulted in ASD diagnoses being made with instru-
ments that lack psychometric value. These methodol ogical
problems have resulted in variable results that provide
little guidance for DSM-V regarding the predictive merits
of the ASD diagnosis. There is an important need for
larger-scale and multisite studiesto properly test the extent
to which ASD can predict PTSD. To this end, we con-
ducted a longitudinal study of survivors of traumatic in-
jury across 4 major hospitals. We assessed for ASD with a
psychometrically sound clinical interview in the initial
month and subsequently assessed for PTSD 3 months | ater.

METHOD

Participants

Patients admitted to 4 level 1 trauma centers across
Australia were selected using a random assignment proce-
dure and recruited into the study between April 2004 and
April 2005. The study was approved by the Research and
Ethics Committee at each hospital. Inclusion criteria in-
cluded hospital admission following traumatic injury for
persons aged 18 to 70 years who could understand and
speak English proficiently and whose hospital visit lasted
longer than 24 hours. This last inclusion criterion was
adopted because of the difficulty in locating and recruiting
patients who remained in the hospital for less than a day.
Individuals were excluded from the study if they had mod-
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erate or severe head injury, were currently psychotic or
suicidal, were non-Australian visitors, were cognitively
impaired, or were under police guard. Individuals who
met entry criteria were randomly selected using an auto-
mated, random assignment procedure, stratified by length
of stay. This approach was adopted to ensure that we did
not differentially recruit patients who had longer hospital
stays because they may be more accessible. A total of
792 participants were approached, and 597 agreed to par-
ticipate (75%). Participants comprised 427 men and 170
women with a mean age of 37.74 years (SD = 14.66
years). Two hundred fifty three participants experienced a
mild traumatic brain injury (MTBI, defined as a loss
of consciousness of approximately 30 minutes or less, a
Glasgow Coma Scale score of 13-15 after 30 minutes, or
posttraumatic amnesia not greater than 24 hours®), and
the mean Injury Severity Score’® was 10.75 (SD = 7.96).
Participants spent a mean of 12.33 (SD = 12.82) daysin
the hospital. Seventy-five patients were admitted to inten-
sive care units (ICUs). Types of injury included transport
accidents (N =370), fals (N =96), assaults (N = 31),
work-related accidents (N = 45), and other injuries (N =
55). Individuals who refused to participate in the current
study did not differ from participants in terms of gender
(x2=10.04, df =1, N =590, p = .84), days in hospital (t =
0.07, df =772, p=.86), injury severity score (t=0.74,
df = 666, p = .61), or presence of an ICU admission (x> =
271, df =1, N=562, p=.08). Refusers were younger
than participants (t = 3.25, df = 781, p = .001).

At the 3-month follow-up assessment, 90 patients (11
with ASD and 79 without ASD) could not be contacted or
declined to participate; subsequent analyses focused on
the 507 patients who were interviewed by telephone, rep-
resenting 85% of the initial sample. The mean time that
had elapsed between the traumatic injury and the 3-month
assessment was 104.32 days (SD = 25.97 days). Table 1
indicates that patients at the follow-up assessment did not
differ from those who dropped out in terms of age, time
between trauma and ASD assessment, length of hospital
stay, or injury severity score. Participants who were as-
sessed at follow-up had greater ASD severity than those
who dropped out (t = 2.30, df =591, p =.02).

Procedure

Following written informed consent, a trained clini-
cian assessed for ASD on the basis of symptoms present at
the time of the assessment utilizing the Acute Stress Dis-
order Interview (ASDI).?” The ASDI is a structured clini-
cal interview that is based on DSM-IV criteria and pos-
sesses sound test-retest reliability (r =0.95), sensitivity
(92%), and specificity (93%) relative to independent cli-
nician diagnosis. A trained clinician also conducted
the 3-month assessment, which assessed for PTSD using
the Clinician Administered PTSD Scale-IV (CAPS-1V).®
The CAPS-IV possesses good sensitivity (84%) and
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Table 1. Demographic and Clinical Characteristics of Trauma

Patients at Time of Injury

Completed
the Study Dropped Out p
Characteristic (N =507) (N =90) Value
Age, mean (SD), y 38.11(14.63)  35.63(14.73) 14
Time between trauma 7.39 (19.56) 6.72 (7.75) 72
and ASD assessment,
mean (SD), d
Length of hospital stay, 12.74 (13.14) 9.99 (10.83) .07
mean (SD), d
Injury severity score, 10.94 (8.04) 9.59 (7.40) 17
mean (SD)
ASD severity, mean (SD)*  5.21 (4.13) 6.40 (5.25) .02
Type of injury, N (%) .81
MVA 314 (62) 58 (64)
Assault 25(5) 4 (5)
Fall 81 (16) 12 (13)
Industrial 41 (8) 6(7)
Other 46 (9) 10 (11)
Gender, N (%) .83
Male 364 (72) 63 (70)
Female 143 (28) 27 (30)
Educational level, N (%) .06
High school 216 (43) 48 (53)
Technical 113 (22) 16 (18)
College and above 178 (35) 26 (29)

@A SD severity is based on total score of the Acute Stress Disorder
Interview.

Abbreviations. ASD = acute stress disorder, MVA = motor vehicle
accident.

specificity (95%) relative to the Structured Clinical Inter-
view for DSM-1V PTSD diagnosis and also possesses
sound test-retest reliability (0.90-0.80).2 For compara-
tive purposes, PTSD status was al so assessed in the acute
phase by supplementing the ASD assessment with addi-
tional questions from the CAPS-IV required for a PTSD
diagnosis that are not addressed in the ASD diagnosis
(i.e., the avoidance symptoms of C4, C5, C6, C7). These
items were scored according to frequency alone to allow
consistency with the ASDI scoring procedure.

RESULTS

Diagnostic Status

At theinitial assessment, 33 patients (6%) met criteria
for ASD and 50 (8%) met criteria for acute PTSD (i.e,,
PTSD without the duration criterion). At 3 months post-
trauma, 49 patients (10%) met criteriafor PTSD.

Relationship Between ASD and PTSD

In terms of those diagnosed with ASD, 15 (45%) met
criteriafor PTSD 3 months posttrauma and 18 (55%) did
not meet criteria. In terms of those not diagnosed with
ASD, 34 (7%) subsequently met criteria for PTSD and
440 (93%) did not meet criteria. To determine the influ-
ence of the amount of time between trauma exposure and
assessment and the rel ationship between ASD and PTSD,
we calculated the rates for patients assessed within 10
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Table 2. Frequency, Sensitivity, Specificity, and Positive and Negative Predictive Powers of ASD Clusters for Predicting PTSD Diagnosis®

Frequency, N (%)

Negative Predictive Power

Total

Positive Predictive Power

Total

Specificity

Sensitivity

MTBI
(N

No TBI
(N

Total

MTBI

No TBI

MTBI

No TBI

Total No TBI MTBI Total No TBI MTBI

=216)

291)

507)

(N

Variable

1.00 0.90
0.90 0.77
0.98 0.93
0.97 0.93
0.98 0.95
0.98 0.95
0.95 0.90
0.95 0.89

0.94
0.94
0.96
0.96
0.97
0.97
0.93
0.93

0.16
0.53
0.24
0.26
0.20
0.29
0.58
0.36

0.07
0.39
0.16
0.14
0.09
0.17
0.31
0.31

0.10
0.25
0.20
0.20
0.14
0.23
0.46
0.31

0.30
0.91
0.64
0.67
0.42
0.69
0.96
0.88

0.12
0.96
0.73
0.70
0.40
0.76
0.97
0.97

0.19
0.85
0.69
0.69
0.41
0.73
0.96
0.90

0.87 1.00 0.80
0.47 0.21 0.28
0.71 0.72 0.70
0.69 0.72 0.70
0.88 0.89 0.87
0.76 0.72 0.77
0.31 0.22 0.37
0.40 0.22 0.40

148 (69)
58 (27)
86 (40)
81(39)

130 (60)
79 (37)
19(9)
33(15)
17(8)

255 (89)
33(12)
84 (29)
92 (32)

173 (59)
77 (26)
14.(5)
31(12)

7(2)

94 (19)
175 (35)
174 (34)
308 (61)
161 (32)
33(7)
65 (13)
25(5)
probability that someone diagnosed with PTSD had a given acute diagnosis or cluster. Specificity

413 (81)
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0.28 0.33 0.98 0.91 0.96 0.60 0.71 0.59 0.93 0.95 0.90
probability that someone not diagnosed with PTSD did not have a given acute

0.31

PTSD (minus duration criterion)

aSensitivity

probability that someone

posttraumatic stress disorder, TBI = traumatic brain injury.

mild traumatic brain injury, PTSD

probability that someone with a given acute diagnosis or cluster subsequently develops PTSD. Negative predictive power

acute stress disorder, MTBI

without a given acute diagnosis or cluster subsequently does not develop PTSD.

diagnosis or cluster. Positive predictive power
Abbreviations: ASD




Capacity of Acute Stress Disorder to Predict PTSD

Table 3. Frequency, Sensitivity, Specificity, Positive and Negative Predictive Powers, and Correct Identifications of PTSD Using

Varying Numbers of Symptoms for ASD Diagnosis®

Positive Negative Correct
Predictor Variable Frequency, N (%) Sensitivity Specificity Predictive Power Predictive Power I dentifications, %
Dissociation
At least 1 symptom 53(10) 0.39 0.92 0.36 0.93 87
At least 2 symptoms 40 (8) 0.33 0.95 0.40 0.93 89
At least 3 symptoms 33(7) 0.31 0.96 0.46 0.93 90
At least 4 symptoms 11 (2) 0.08 0.98 0.36 0.91 90
At least 5 symptoms 6(1) 0.04 0.99 0.33 0.90 90
Reexperiencing
At least 1 symptom 60 (12) 0.47 0.92 0.38 0.94 87
At least 2 symptoms 57 (11) 0.45 0.92 0.39 0.94 88
At least 3 symptoms 34(7) 0.33 0.96 0.47 0.93 90
At least 4 symptoms 19 (4) 0.20 0.98 0.53 0.92 90
Avoidance
At least 1 symptom 60 (12) 0.47 0.92 0.38 0.94 87
At least 2 symptoms 50 (10) 0.43 0.94 0.42 0.94 89
At least 3 symptoms 28 (6) 0.29 0.97 0.50 0.93 90
At least 4 symptoms 15(3) 0.18 0.99 0.60 0.92 91
Arousal
At least 1 symptom 60 (12) 0.47 0.92 0.38 0.94 87
At least 2 symptoms 57 (11) 0.47 0.93 0.40 0.94 89
At least 3 symptoms 53 (10) 0.45 0.93 0.42 0.94 89
At least 4 symptoms 41 (8) 0.41 0.95 0.49 0.94 91
At least 5 symptoms 23(5) 0.27 0.98 0.57 0.92 92

aSensitivity = probability that someone diagnosed with PTSD had a given acute diagnosis or cluster. Specificity = probability that someone not
diagnosed with PTSD did not have a given acute diagnosis or cluster. Positive predictive power = probability that someone with a given acute
diagnosis or cluster subsequently develops PTSD. Negative predictive power = probability that someone without a given acute diagnosis or cluster

subsequently does not develop PTSD.

Abbreviations: ASD = acute stress disorder, PTSD = posttraumatic stress disorder.

days of trauma exposure and those assessed between 10
and 30 days after trauma exposure. For patients assessed
within 10 days, 11 (42%) of those diagnosed with ASD
subsequently developed PTSD and 15 (58%) did not, and
22 (6%) of those not diagnosed with ASD developed
PTSD and 333 (94%) did not. For patients assessed be-
yond 10 days, 4 (57%) of those diagnosed with ASD
subsequently developed PTSD and 3 (43%) did not, and
12 (10%) of those not diagnosed with ASD developed
PTSD and 104 (90%) did not.

Predictive Power for ASD Clusters

Table 2 presents the sensitivity, specificity, positive
and negative predictive power, and proportion of correct
classifications of each ASD cluster to predict PTSD 3
months posttrauma. Sensitivity is defined as the probabil-
ity that someone diagnosed with PTSD had a given acute
diagnosis or cluster. Specificity is defined as the probabil-
ity that someone not diagnosed with PTSD did not have a
given acute diagnosis or cluster. Positive predictive power
isthe probability that someone with a given acute diagno-
sis or cluster subsequently develops PTSD. Negative pre-
dictive power is the probability that someone without a
given acute diagnosis or cluster subsequently does not de-
velop PTSD. Table 2 indicates that there was generally
little difference in the overall diagnostic accuracy of the
reexperiencing, avoidance, and arousal clusters. The dis-
sociation symptoms generally have low sensitivity but
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high specificity. Consistent with this conclusion, remov-
ing dissociation from the ASD criteria improved the
sensitivity, but reduced specificity and positive predictive
power. Adopting the PTSD criteria in the acute phase
produced stronger positive predictive power than the
ASD diagnosis and comparable sensitivity, specificity,
and negative predictive power.

Improving Predictive Ability

To provide more guidance for DSM-V concerning the
optimal predictive value of ASD symptoms, we tested the
prediction of ASD diagnosis using different numbers of
symptoms for each cluster. Table 3 presents the predictive
results of using an ASD diagnosis based on requiring 1
symptom from each cluster, and varying the number of
symptoms required for each of the other clusters. Varying
the requisite number of symptoms required for each clus-
ter did not markedly vary the sensitivity, specificity, or
predictive power of the ASD diagnosis. The best permuta-
tions only provided modest predictive power and still re-
sulted in at least half of patients who developed PTSD not
being identified in the acute phase.

DISCUSSION

Although the rates of ASD and PTSD are variable
across studies, the rates observed in the current study are
consistent with previously reported rates of ASD and
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PTSD in studies of traumatically injured populations.®*
This consistency suggests that the present population is
representative of traumatically injured populations and
that the findings can be generalized. The mgjor finding of
the study is that, although nearly half of patients who ini-
tially displayed ASD subsequently developed PTSD, over
two thirds of patients who did develop PTSD did not ini-
tially meet ASD criteria. This pattern supports previous
studies showing that a significant proportion of people
with ASD will not recover and will subsequently suffer
PTSD.*** More compelling is that this finding provides
strong supportive evidence that the majority of people
who eventually develop PTSD do not initially meet crite-
ria for an ASD diagnosis. This conclusion concurs with
previous reports from smaller studies that suggest that the
sensitivity of the ASD diagnosis is modest, 0241618

Numerous commentators have suggested that the
reason ASD does not identify more high risk individuals
is the requirement that dissociative symptoms be
present.?*2* When we deleted this requirement, the diag-
nosis identified more people who did subsequently de-
velop PTSD, although the positive predictive power was
not as strong. This pattern of findings reinforces previous
reports that the dissociative cluster does not provide sig-
nificant additive benefit in identifying high risk individu-
als over and above other PTSD symptoms.**? Consistent
with this conclusion, we found that using the PTSD crite-
ria (excluding the duration criterion) actually resulted in
marginally better predictive ability than the ASD diagno-
sis. The PTSD diagnosis had better sensitivity than the
ASD diagnosis, athough the positive predictive power
was marginally weaker. This pattern reinforces previous
reports that the ASD diagnosis does not provide better
prediction than the existing PTSD diagnosis.

Analysis of the predictive capacity of specific clusters
(see Table 2) reinforces the conclusion that acute disso-
ciative reactions are not experienced by the significant
majority of people who develop PTSD. Although reexpe-
riencing, avoidance, and arousal symptoms were preva-
lent in the acute phase, these symptom clusters had poor
positive predictive power because the majority of partici-
pants who experienced these symptomsin the acute phase
did not develop PTSD. The finding that the majority of
participants had transient reexperiencing, avoidance, and
arousal reactions is consistent with many previous find-
ings that these acute reactions are not strongly predictive
of subsequent PTSD ¥

In an attempt to determine better formulae for identify-
ing high risk individuals after trauma, we experimented
with various permutations. None of these attempts re-
sulted in markedly better prediction than subsyndromal
ASD or full ASD. It seems that the best permutation of
symptoms resulted in approximate identification of 40%
to 50% of people who eventually develop PTSD. This
conclusion reinforces the finding across numerous studies
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that no specific constellation of symptoms has been
found to robustly predict subsequent PTSD. Whereas dif-
ferent studies have reported acute dissociative,***" re-
experiencing,® avoidance,® or arousal®*** symptomsto be
predictive of PTSD, these findings have not been repli-
cated across studies. The current finding suggests that the
variability of trauma response in the acute phase is too
complex to accurately predict subsequent PTSD on the
basis of acute symptoms.

Many variables may mediate the extent to which
acute stress reactions tranglate into chronic PTSD. The
finding that a proportion of people developed PTSD with-
out initially displaying even subsyndromal ASD suggests
that elevated acute stress reactions may not be apparent
in people who subsequently develop PTSD. Subsequent
stressors,*>*? maladaptive appraisals,** and unhelpful
coping responses’® have all been associated with people
recently exposed to traumawho are at high risk for PTSD
development. It needs to be acknowledged that there will
often not be a linear relationship between acute stress re-
actions and subsequent PTSD. Accordingly, the current
data indicate that the capacity to predict PTSD on the ba-
sis of acute stress reactions appears limited.

One previous study has found that the predictive merits
of the ASD diagnosis are greater if the assessment is made
at 4 weeks rather than 1 week after trauma exposure.
When we considered the predictive values of assessments
made before 10 days and after 10 days posttrauma, there
were no substantial differencesin either the rates of ASD
or the predictive value of the diagnosis. This pattern sug-
gests that the time frame of the diagnostic decision is not
the critical factor because even assessments made later in
the month after trauma exposure do not result in greater
predictive accuracy.

It is noteworthy that the predictive capacity for acute
symptoms tended to be stronger for patients who had sus-
tained a MTBI than for those without TBI. More patients
with MTBI (9%) met criteriafor ASD than did those with-
out TBI (5%), which is mainly attributable to the greater
rates of MTBI patientsto satisfy the dissociative criterion
(28% vs. 12%). There are differential diagnosis problems
in assessing ASD after MTBI because it is very difficult
to disentangle dissociative symptoms that occur as a re-
sult of psychological factors from those that occur as a
result of postconcussive factors.*” Despite this potential
problem, the MTBI patients displayed better sensitivity
(0.37 vs. 0.22) and positive predictive power (0.58 vs.
0.31) than no TBI patients for ASD diagnosis predicting
chronic PTSD. In light of evidence that early intervention
for ASD after MTBI can prevent chronic PTSD,* provid-
ing treatment for MTBI patients who display ASD symp-
toms may be beneficial in their long-term adjustment.

We recognize several factorsthat may limit the conclu-
sions of this study. First, all assessments were conducted
while patients were inpatients. It is possible that different
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stress reactions may have been reported within the initial
month if patients were assessed after hospital discharge.
Factors more indicative of later adjustment may be appar-
ent when patients are no longer in the artificial environ-
ment of the hospital.*® The majority of our patients had
suffered motor vehicle accidents and falls. It is possible
that study of samples that comprise greater proportions of
sexual or nonsexual assault may lead to different predic-
tive results for the ASD diagnosis. Dissociative symptoms
are more likely to occur following more severe, and often
interpersonal, traumatic experiences; accordingly, it is
possible that ASD may have stronger predictive power fol-
lowing more severe traumatic events.>***2All follow-up as-
sessments were conducted via telephone to increase com-
pliance. We note that the CAPS-1V has not been validated
for telephone interviewing; however, severa studies have
indicated that telephone and face-to-face interviews result
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