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Research suggests that exposure therapy provided in the hours immediately following
trauma exposure may prevent posttraumatic stress disorder (PTSD). This case report
presents data on an at-risk-for-PTSD participant involved in a motor vehicle crash that
caused her severe distress. She received one session of exposure therapy in the
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emergency department (ED) as part of an ongoing randomized controlled study
examining the optimal dose of exposure therapy in the immediate aftermath of trauma.
PTSD and depression measures were collected at pretreatment assessment and at 1- and
3-month follow-up. Potential PTSD biomarkers were also examined. Psychophysio-
logical reactions were measured using skin conductance data during the exposure
therapy session and the follow-up assessments. A fear-potentiated startle paradigm and
a functional MRI (fMRI) behavioral inhibition task were used at follow-up. The
participant demonstrated subjective and psychophysiological extinction from pre- to
postimaginal exposure. At follow-up, she did not meet Diagnostic and Statistical
Manual of Mental Disorders-IV (American Psychiatric Association, 2000) criteria for
PTSD or demonstrate hyperarousal to trauma reminders, and showed robust fear
extinction and the ability to inhibit responses in an fMRI behavioral inhibition task. In
line with previous early intervention for the prevention of PTSD studies, this case
report supports the need for ongoing empirical research investigating the possibility
that one session of exposure therapy in the ED may attenuate risk for PTSD. Further-
more, the current findings demonstrate psychophysiological extinction serving as a
prognostic indicator of treatment response for PTSD early intervention to be an avenue
to explore in future systematic research.

Public Significance Statement

This case study provides further support for ongoing investigation into the effec-
tiveness of one session of exposure therapy in the immediate aftermath of trauma
for the prevention of PTSD. If shown to be an effective treatment, the efficiency of
this approach and the demonstrated viability of its implementation by mental health
providers suggest that it could be feasibly disseminated in order to prevent the
development of PTSD, a disorder with a tremendous psychological and societal

impact.

Keywords: early intervention, memory consolidation, exposure therapy, PTSD

psychobiology

Conditioned fear reactions typically occur
shortly after a traumatic stressor and naturally
decline over time (Breslau et al., 1998; Roth-
baum, Foa, Riggs, Murdock, & Walsh, 1992). A
failure of natural extinction of conditioned fear
may manifest as posttraumatic stress disorder
(PTSD). Biological factors have been shown to
play an important role in PTSD development
and maintenance (Milad et al., 2009; Pitman et
al., 2012; Skelton, Ressler, Norrholm, Jo-
vanovic, & Bradley-Davino, 2012). With con-
tinued research, biomarkers may further the
mechanistic understanding of PTSD that could
lead to the development of targeted PTSD pre-
vention interventions for those at risk.

Individuals with PTSD exhibit stronger
psychophysiological responses to trauma re-
minders than non-PTSD trauma survivors
(Orr, Metzger, & Pitman, 2002), as well as
failure to extinguish hyperarousal in a fear-
potentiated startle (FPS) paradigm and to dis-

tinguish between safety and danger cues (Jo-
vanovic et al., 2010). Reduced activation of the
rostral anterior cingulate cortex (rACC) is co-
incident with impaired behavioral inhibition in
traumatized individuals (Jovanovic et al., 2013).
In connection with psychological symptoms,
these characteristics may be important potential
biomarkers of treatment outcome (Rothbaum,
Price, et al., 2014) and risk for developing
PTSD following trauma exposure.

Both animal studies (Myers, Ressler, & Da-
vis, 2006) and translational human studies (Nor-
rholm et al., 2008) suggest that immediate ex-
tinction training (10 min to 1 hr after fear
conditioning) results in more sustained fear re-
duction than later extinction training (2472 hr
after fear conditioning). The literature surround-
ing PTSD and fear extinction models suggests
exposure-based interventions implemented
soon after trauma may interrupt the consolida-
tion of the fear memory and thus result in more
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effective prevention of PTSD (Bisson et al.,
2010; Rothbaum et al., 2008, 2012). With
PTSD directly linked to a causal event, there is
the possibility of intervening proximally and
potentially preventing PTSD development.
There has been examination of an early in-
tervention—a modified version of the empiri-
cally validated Prolonged Exposure (PE) proce-
dure (Foa, Hembree, & Rothbaum, 2007)—
implemented in an emergency department (ED)
in the hours immediately following trauma ex-
posure. Table 1 provides a breakdown of treat-
ment components. In a pilot study, patients who
received one session of the early intervention
demonstrated decreased levels of depression
and overall symptom severity at 1-week fol-
low-up compared with those who received as-
sessment only (Rothbaum et al., 2008). In a
randomized trial, patients who received three
sessions of the early intervention reported sig-
nificantly decreased PTSD and depression at 1
and 3 months posttrauma, and were half as
likely to meet criteria for PTSD 3 months post-
trauma compared with those in the assessment-
only control group (Rothbaum et al., 2012).
Further, this early intervention was particularly
effective with sexual assault survivors (Price,
Kearns, Houry, & Rothbaum, 2014) and seemed
to mitigate genetic risk for PTSD (Rothbaum,
Kearns, et al., 2014). These results are particu-
larly important in light of the results with crit-
ical incident stress debriefing indicating that

Table 1
Exposure-Based Early Intervention Description

early intervention could potentially be harmful
(Bisson et al., 2010).

A randomized controlled study is underway
to examine the optimal dose of this early inter-
vention via the comparison of three weekly
exposure therapy sessions commencing in the
ED to one exposure therapy session in the ED,
and assessment only. Determining whether one
session (with homework practice) is as effective
in attenuating risk for PTSD as three sessions is
critical, as such an intervention would be more
easily disseminated. In order to explore whether
autonomic nervous system activity is predictive
of response to treatment for PTSD prevention,
this study is prospectively monitoring fear re-
actions using skin conductance (SC) data col-
lected during the ED exposure therapy session
and the follow-up assessments, and assessing
psychophysiological hyperarousal and impaired
fear extinction at follow-up using an FPS para-
digm (Jovanovic et al., 2010). Additionally, this
study is obtaining functional MRI (fMRI) data
at follow-up to explore brain activation associ-
ated with PTSD development. The current case
report documents the treatment and follow-up
response of one participant enrolled in this on-
going study. With the randomized controlled
study still in progress, this case report is neces-
sary to describe the innovative assessment and
one-session exposure therapy techniques being
used in the ED within hours of trauma exposure
in the context of an enrolled participant, and to

Early intervention

Task

Session 1 — 1 hr

Introduce treatment components and rationale (2 min)

Conduct imaginal exposure (3045 min)

Process the imaginal exposure and identify positive self-statements to reframe unhelpful
cognitions resulting from the trauma (10-15 min)

Identify behavioral exposure(s) for the coming week (5 min)

Provide psychoeducation on normal reactions to trauma and identify self-care activities
for the coming week (3 min)

Introduce and practice breathing retraining exercise (5 min)

Review assigned homework (2 min)

Assigned homework®

Listen to audio recording of imaginal exposure daily

Practice the use of positive self-statements
Practice the behavioral exposure(s)

Engage in self-care activities

Practice breathing retraining exercise

Note.
not exceed 1 hr.

Component lengths vary based on the individual needs of each participant. Total session length is recommended to

* The therapist calls the participant to assess homework compliance 1 week after the last treatment session.
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support the need for ongoing empirical research
to determine treatment efficacy. This participant
was selected for the case report because she was
the first participant randomized to the one-
session condition with all psychobiological and
psychological assessments completed.

Method
Participant

The participant is a 23-year-old single His-
panic female who was brought to a Level 1
trauma center ED via ambulance following a
motor vehicle crash (MVC) in which she was
the driver of a car that was totaled by a
semitruck. She reported a brief loss of con-
sciousness immediately after her car was struck,
and numbing and disbelief upon consciousness
and resulting overall body pain and bruising.

Screening and Enrollment

The participant was recruited from the ED.
After a brief study overview, with the patient’s
assent, the assessor conducted the study prelim-
inary screening, verifying that the participant
met inclusion criteria (Age 18—65, endorsement
of Diagnostic and Statistical Manual of Mental
Disorders-IV [DSM-IV; American Psychiatric
Association, 2000] Criterion A trauma experi-
enced within the past 24 hr) and did not endorse
any exclusion criteria (history of mania, schizo-
phrenia, or other psychoses; prominent suicid-
ality; substance dependence in the past month;
intoxication; altered mental status). Informed
consent was obtained after successful comple-
tion of the preliminary screening. The partici-
pant was randomized to the one-session expo-
sure therapy condition. Compensation included
$50.00 for each assessment and the treatment
session. Study procedures were approved by the
study site’s institutional review board and re-
search oversight committee.

Psychological Assessments

The pretreatment assessment included the
following measures.

Predicting PTSD Questionnaire (PPQ;
Rothbaum, 2014). The PPQ is a five-item
screen of the following PTSD risk factors:
trauma history (yes—no), current trauma subjec-
tive severity (3 or higher on a 0 [not at all] to 5

[near death] scale), current trauma peritrau-
matic dissociation (2 or higher on a 0 [not at all]
to 4 [completely] scale), childhood trauma ex-
posure (yes—no), and family history of psycho-
pathology (yes—no). To date, there is prelimi-
nary evidence that the PPQ is useful to screen
for PTSD risk (Rothbaum, 2014). In this study,
participants are required to endorse a minimum
of three of the five PPQ PTSD risk factors to be
eligible for the intervention.

Posttraumatic Stress Diagnostic Scale
(PDS; Foa, Cashman, Jaycox, & Perry,
1997). The PDS screens for prior traumatic
events and consists of a list of 17 items assess-
ing DSM-IV (American Psychiatric Associa-
tion, 2000) PTSD diagnosis and severity during
the past 2 weeks. Symptoms are rated on a
4-point scale from 0 (not at all) to 3 (very
much). The PDS has high internal consistency
(a = .92) and test-retest reliability for total
score (r = .83; Foa, Riggs, Dancu, & Roth-
baum, 1993). In this study, the PDS was used to
assess lifetime PTSD prior to this presenting
traumatic event.

Standardized Trauma Interview (STI; Foa
& Rothbaum, 1998). The STI is a clinician-
administered interview that gathers information
regarding demographic variables and character-
istics of the index trauma such as injury and life
threat.

Mini-International Neuropsychiatric In-
terview Version 5.0.0 (MINI; Sheehan et al.,
1997). The MINI is a structured interview de-
signed to assess Axis I diagnoses based on
DSM-IV (American Psychiatric Association,
2000) criteria. The MINI has strong interrater
reliability, with kappa values ranging from 0.88
to 1.0, and good test-retest reliability for the
diagnoses, with kappa coefficients between 0.76
and 0.93 (Lecrubier et al., 1997).

Beck Depression Inventory (BDI; Beck,
Ward, Mendelsohn, Mock, & Erbaugh,
1961). The BDI is a 21-item self-report inven-
tory measuring depression severity. Each item
consists of statements scored from O to 3, with
increasing scores indicating greater severity of
depression. The BDI has a split-half reliability
of .93 (Beck et al., 1961) and correlates strongly
with clinical ratings of depression (r = .55 to
.96; Beck, Steer, & Carbin, 1988).

The 1- and 3-month posttreatment assess-
ments incorporated the pretreatment BDI mea-
sure as well as the PTSD Symptom Scale (PSS;
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Foa et al., 1993). The PSS is a semistructured
interview assessing PTSD diagnosis and sever-
ity and was used in this study to obtain a diag-
nosis and severity of PTSD in response to the
index trauma. The measure consists of 17 items
corresponding to the DSM—IV (American Psy-
chiatric Association, 2000) PTSD symptoms.
Items are rated on a scale from O to 3 for
combined frequency and severity in the past 2
weeks (0 = not at all, 3 = 5 or more times per
week/very much). The PSS has good convergent
validity with other PTSD interview measures
(Foa & Tolin, 2000).

Psychobiological Assessments

SC data were acquired using the eSense sys-
tem connected to an iPad. Two 5-mm Ag/AgCl
electrodes filled with isotonic paste were at-
tached to middle phalanges of the second and
fourth fingers of the nondominant hand. Base-
line data were collected for 2 min prior to the
start of the ED exposure session and for the
duration of the imaginal exposure portion of
the intervention. At the follow-ups, baseline
data were collected for 2 min prior to the start of
the assessment and throughout the administra-
tion of the PSS (Jovanovic, Rauch, Rothbaum,
& Rothbaum, 2017).

At the 1-month follow-up, fMRI was used to
assess performance on a go/no-go task (Jo-
vanovic et al., 2013), wherein participants were
asked to press a button whenever an “X” or “O”
appeared on the monitor, but not if a red square
was also presented behind the letter. This task
was designed to assess behavioral inhibition,
the ability to appropriately inhibit a behavioral
response to a stimulus. Behavioral inhibition
has been shown to be impaired in individuals
with chronic PTSD, and relies on shared neu-
robiology with PTSD-related difficulties in fear
inhibition (Jovanovic et al., 2013). This assess-
ment was conducted during the 1-month fol-
low-up visit, the earliest procedurally practical
time point, in order to facilitate observation of
treatment effects in the greatest proportion of
participants before symptoms began to recover
in moderately affected participants.

At the 3-month follow-up, a time when
chronic PTSD is diagnosable, the participant
underwent the FPS paradigm as described in
Glover et al. (2011) and Norrholm et al. (2011).
Briefly, startle response data were acquired us-

ing electromyography measuring the eyeblink
component of the acoustic startle response dur-
ing fear acquisition and extinction protocols.
The FPS consisted of an initial habituation
phase in which presentation of conditioned
stimuli (CS) without any reinforcement oc-
curred (Glover et al.,, 2011; Norrholm et al.,
2011). The fear acquisition phase consisted of
three blocks with four trials of each type of CS
(reinforced conditioned stimulus, CS+, danger
signal; nonreinforced conditioned stimulus,
CS—, safety signal; noise probe alone, NA).
Both CSs were colored shapes (i.e., blue square,
purple triangle) presented on a computer mon-
itor for 6 s each. The unconditioned stimulus
(US; aversive stimulus) was a 250-ms air blast
of 140-psi intensity to the larynx that produces
robust FPS (Glover et al., 2011; Norrholm et al.,
2011). The air blast was delivered from a com-
pressed air tank via a polyethylene tub and
controlled by a solenoid switch. Ten minutes
after fear acquisition, an extinction session was
performed wherein neither the CS+ (danger
signal) nor the CS— (safety signal) was paired
with the US (Norrholm et al., 2011).

Treatment

The exposure intervention (see Table 1) was
initiated immediately following assessment proce-
dures and collection of a 2-min baseline SC with
the iPad. The therapist’s explanation of treatment
components and procedures was adapted from the
PE treatment therapist manual (Foa et al., 2007).
The treatment session began with the therapist
presenting the treatment rationale emphasizing
that the purpose of the intervention was to help the
participant feel like herself again with the goal to
help make thinking and talking about the memory
of the event easier. The therapist explained that the
two factors that help people to move forward from
a traumatic event are emotionally processing the
event by talking about the event in a therapeutic
manner and not avoiding safe reminders of the
event.

The therapist then discussed imaginal exposure,
or revisiting the trauma memory, explaining that
the participant would be asked to visualize and
emotionally connect with the traumatic event
while recounting the experience, including all
thoughts, emotions, and sensations, aloud in pres-
ent tense for 30 to 45 min. The therapist noted that
the participant would be free to recount the mem-



adly.

is not to be disser

)
2]
=]
>

gical Association or one of its allied publishers.

ghted by the American Psycholo

ly for the personal use of the

This document is copyri

This article is ir

60 POST ET AL.

ory in her own words and at her own pace, with
the therapist occasionally asking questions for
clarification or for more detail. The therapist in-
troduced the Subjective Units of Distress Scale
(SUDS) and explained that a rating of current
distress from O to 100 would be elicited from the
participant at different time points surrounding the
imaginal exposure. Finally, the participant was
told that after the imaginal exposure, she and the
therapist would discuss her experience of revisit-
ing the trauma memory and her feelings and
thoughts about the trauma and its meaning in her
life to facilitate emotional processing. The pro-
cessing included the participant being encouraged
to identify any maladaptive thoughts about the
traumatic experience and to replace them with
more adaptive thoughts. The recounting of the
trauma was audio recorded, and the participant
was asked to listen to the recording daily.

After the imaginal exposure and processing,
the therapist reviewed the rationale for behav-
ioral exposures asking the participant to con-
sider possible trauma reminders that are realis-
tically safe that she might have a tendency to
avoid upon release from the hospital such as
driving or driving in the area where the MVC
occurred. The therapist emphasized that in order
for a behavioral exposure to be therapeutic, the
participant must confront the situations repeat-
edly and for an extended amount of time until
her distress decreased.

In conjunction with the discussion of trauma
reminders, the therapist discussed common re-
actions to trauma with the participant. In order
to further support the healing process, the par-
ticipant was asked to identify self-care activities
to engage in over the coming hours, days, and
weeks following the MVC. The therapist ended
the session by teaching the participant a brief
breathing retraining exercise to use at times
when her anxiety increased but the use of ex-
posure was not appropriate, for example, when
trying to go to sleep at night.

Results
Pretreatment Assessment

The participant began the pretreatment as-
sessment approximately 3 hr after the MVC. On
the PPQ, the participant reported prior trauma
including a nonsexual assault by a stranger and
by her boyfriend, a rating of 5 (near death) for

her current trauma severity, and a rating of 2
(somewhat) for her current trauma peritraumatic
dissociation. On the STI, she endorsed the high-
est severity response to feeling helpless, horri-
fied, terrified, and out of control during the
MVC. The participant did not meet DSM-IV
(American Psychiatric Association, 2000) crite-
ria for lifetime PTSD on the PDS or current
MDD on the MINI. She reported current mini-
mal depressive symptoms (BDI-II = 7).

Treatment Session

The participant completed three repetitions of
her traumatic event narrative for a total of 44
min. The session data demonstrated a decrease
in the participant’s subjective distress from pre-
to postexposure (pre-SUDS = 5, peak-SUDS =
40, post-SUDS = 0). The SC increased during
each imaginal exposure compared with baseline
levels, but the peak in SC decreased over the
course of each imaginal exposure and was lower
than baseline at the end of treatment (Table 2A;
Figure 1A).

Following the recounting, the participant and
therapist discussed the emotional material that
emerged during the narrative. The participant
identified effective coping strategies that she
used during the trauma, as she was able to
transition her fears of dying to thoughts of being
“hopeful” and “grateful” while she was riding in
the ambulance. The participant was able to gen-
erate positive self-statements related to the fact
that she survived the situation and believed that
good things would come out of the accident,
such as her being more responsible and caring
of others. Additionally, although she felt anger
toward the truck driver, she made the decision
to focus on the kindness and helpfulness of the
bystanders and paramedics, a part of the trauma
that became more evident to her as she was
going through the imaginal exposure.

The therapist and participant completed a list
of behavioral exposures to be completed over
the coming weeks. In response to the participant
feeling hesitant to resume her normal driving
routine, a hierarchy was constructed in which
the participant agreed to first complete less anx-
iety provoking exposures such as sitting in the
driver’s seat with the car turned off and driving
around her neighborhood side streets. The par-
ticipant identified doing yoga and spending time
with her family as self-care activities.
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Table 2

Summary of SC During Each IE in the ED (A), at 1-Month Follow-Up
During the PSS Assessment (B), and at 3-Month Follow-Up During the PSS

Assessment (C)

Average SC A from baseline A from first to
Time point (wS) average last minute
(A) ED
Baseline 2.84 — l 34
First IE 3.76 1.92 L 21
Second 1E 3.74 1.90 | 1.92
Third IE 248 .36 | .64
(B) 1-month follow-up
Baseline 1.57 — 1 .01
PSS 1.50 1.07 1 .03
(C) 3-month follow-up
Baseline 1.61 — L 22
PSS 1.32 1.29 1 .34
Note. Arrows denote increases (1) and decreases (| ) in SC over time. SC = skin

conductance; IE = imaginal exposure; ED = emergency department; PSS = PTSD Symptom

Scale; S = microSiemens.

Follow-Up Assessments

In assessing responses to the MVC, the
participant reported mild PTSD symptoms
(PSS = 11) at the 1-month follow-up, but did
not meet criteria for PTSD. The SC data in-
dicated no increase in psychophysiological
arousal in response to the PSS (Table 2B;
Figure 1B). The participant reported minimal
depressive symptoms (BDI = 5) that were not
significantly different from her pretreatment
report. The participant showed significant
prefrontal inhibition response to the fMRI
go/no-go task that was associated with acti-
vation of the rACC (Figure 2A).

At the 3-month follow-up, the participant
continued to report mild PTSD symptoms
(PSS = 8) and not meet criteria for PTSD,
minimal depressive symptoms (BDI = 9) that
were not significantly different from her pre-
treatment and 1-month follow-up reports, and
did not show an increase in SC in response to
trauma reminders during the PSS (Table 2C;
Figure 1C). The participant showed significant
discrimination between safety and danger cues,
and fear extinction during the FPS paradigm
(Figure 2B).

Discussion

This is the first report of a single session of an
early intervention delivered in the ED within

hours of the traumatic event. The case report
outcomes are important, as they indicate a po-
tentially important step in the development of
continued randomized controlled studies inves-
tigating the efficacy of early intervention for the
prevention of PTSD. This case report demon-
strated that a participant at risk for developing
PTSD involved in a severe MVC only hours
before the start of treatment experienced sub-
jective and psychophysiological extinction
within a single exposure therapy session. Fur-
ther, after receiving only one session of expo-
sure in the ED followed by homework, the
participant did not display an increase from
postextinction in psychophysiological arousal
in response to trauma reminders, a PTSD diag-
nosis, or an increase in depressive symptoms at
1- and 3-month follow-up. Lastly, the partici-
pant showed safety and danger cue discrimina-
tion, as well as fear extinction and inhibition-
related brain activation at follow-up on
objective neurobiological measures (FPS and
fMRI). This study was limited in its ability to
assess treatment-related change in such neuro-
biological measures because it did not assess
pretrauma functioning. These findings do, how-
ever, indicate an adaptive pattern of function
associated with low PTSD symptoms (e.g., Jo-
vanovic et al., 2013).

Thus, the participant who experienced a
DSM-IV (American Psychiatric Association,
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SC response (.S) at baseline and during each IE in the ED (A), and at 1-month

(B) and 3-month (C) follow-up during the PSS assessment. Each IE repetition is denoted by
arrows. SC = skin conductance; wS = microSiemens; IE = imaginal exposure; ED =
emergency department; PSS = PTSD Symptom Scale.

2000) Criterion A trauma and reported several
empirically supported PTSD risk factors did not
display symptom worsening from pretreatment
to 3-month follow-up or develop PTSD. The
currently ongoing randomized controlled study
from which this case report was drawn will help
determine whether one session exposure ther-
apy potentially prevents the development of
chronic PTSD. Additionally, the decrease in
autonomic nervous system activity throughout
the exposure therapy session may be an impor-
tant biomarker in predicting whether trauma-
exposed individuals are more or less likely to
respond to preventative treatment of PTSD. No-
tably, this was gathered on an iPad with free
software. Viewed within the context of the pro-
vision of early intervention, the absence of both
an increase in SC in response to trauma remind-

ers and reduced activation of the rACC, and the
presence of discrimination between safety and
danger cues and extinction of conditioned fear
at the posttreatment follow-ups, support further
examination into whether immediate exposure
therapy affects possible mechanisms involved
in the development of PTSD. With preliminary
data supporting the efficacy of three sessions of
exposure therapy commencing in the ED in
attenuating risk for PTSD, the current case re-
port supports the possibility that the current
ongoing randomized controlled study will dem-
onstrate that one session of exposure in the ED
followed by homework may also be effective
and, at the least, not harmful. If this is the case,
there is the potential for mental health providers
to have the treatment tools needed to help pa-
tients with recent trauma exposure discuss their
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(A) Inhibition responses at 1-month follow-up. Significant activation (outlined in

black) within an anterior cingulate cortex (ACC) region of interest is overlaid on a sagittal
slice in Montreal Neurological Institute space, for the Stop > Go contrast (x, y, z = —6, 40,
2,z =257,k =29, p < .05, corrected). The ACC region of interest (ROI) was created using
a bilateral mask based on the cytoarchitectonic map from the Automated Anatomical Labeling
toolbox (Tzourio-Mazoyer et al., 2002). Correction for multiple comparisons used a combined
height-extent threshold calculated using Alphasim Monte Carlo simulation, with 1,000
iterations and a cluster-forming threshold of p < .05. (B) Fear conditioning and extinction at
3-month follow-up. Significant safety/danger cue discrimination and fear extinction at three
months posttrauma. NA = noise alone; CS = conditioned stimulus; ACQ = acquisition;

EXT = extinction.

experience in an effective and efficient manner
such that common responses to trauma (i.e.,
conditioned fear reactions) are less likely to
develop into PTSD.

One limitation of this case report is that there
is no comparison group. Thus, the case report
alone cannot determine whether the one session
intervention offers an advantage over normal
recovery. Completion of the current randomized
controlled study is needed in order to draw any
conclusions about the effectiveness of a one
session exposure early intervention. However,
our recent data suggest that individuals who
were randomly assigned to assessment-only re-
ported significantly more PTSD symptom se-
verity at 1-month posttrauma than those who
received the intervention (Rothbaum et al.,
2012). Additionally, because it is not valid to
measure PTSD to a trauma that occurred only
hours prior, this case report does not follow a
typical pre—post design in which patients start
out symptomatic and then improve. Thus, in a
prevention design, the lack of an increase in
symptoms is evidence of a good response.

Overall, there could be a tremendous effect
on public health through greater reach and eas-
ier dissemination if one session proves to be an

effective dose for the delivery of exposure ther-
apy in the immediate aftermath of trauma for
the prevention of PTSD (Kearns, Ressler, Zatz-
ick, & Rothbaum, 2012).

References

American Psychiatric Association. (2000). Diagnos-
tic and statistical manual of mental disorders (4th
ed., text rev.). Washington, DC: Author.

Beck, A. T., Ward, C. H., Mendelsohn, M., Mock, J.,
& Erbaugh, J. (1961). An inventory for measuring
depression. Archives of General Psychiatry, 4,
561-571.

Beck, A. T., Steer, R. A., & Carbin, M. G. (1988).
Psychometric properties of the Beck Depression
Inventory: Twenty-five years of evaluation. Clini-
cal Psychology Review, 8, 77-100.

Bisson, J. 1., Tavakoly, B., Witteveen, A. B., Ajdu-
kovic, D., Jehel, L., Johansen, V. J., . . . OIff, M.
(2010). TENTS guidelines: Development of post-
disaster psychosocial care guidelines through a
Delphi process. The British Journal of Psychiatry,
196, 69-74. http://dx.doi.org/10.1192/bjp.bp.109
.066266

Breslau, N., Kessler, R. C., Chilcoat, H. D., Schultz,
L.R., Davis, G. C., & Andreski, P. (1998). Trauma
and posttraumatic stress disorder in the commu-
nity: The 1996 Detroit Area Survey of Trauma.


http://dx.doi.org/10.1192/bjp.bp.109.066266
http://dx.doi.org/10.1192/bjp.bp.109.066266

publishers.

ghted by the American Psychological Association or one of its allied

This document is copyri

This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.

64 POST ET AL.

Archives of General Psychiatry, 55, 626—632.
http://dx.doi.org/10.1001/archpsyc.55.7.626

Foa, E. B., Cashman, L., Jaycox, L., & Perry, K.
(1997). The validation of a self-report measure of
posttraumatic stress disorder: The Posttraumatic
Diagnostic Scale. Psychological Assessment, 9,
445-451. http://dx.doi.org/10.1037/1040-3590.9.4
445

Foa, E., Hembree, E., & Rothbaum, B. O. (2007).
Prolonged exposure therapy for PTSD: Emo-
tional processing of traumatic experiences, ther-
apist guide. New York, NY: Oxford University
Press. http://dx.doi.org/10.1093/med:psych/
9780195308501.001.0001

Foa, E. B., Riggs, D. S., Dancu, C. V., & Rothbaum,
B. O. (1993). Reliability and validity of a brief
instrument for assessing post-traumatic stress dis-
order. Journal of Traumatic Stress, 6, 459—473.
http://dx.doi.org/10.1002/jts.2490060405

Foa, E. B., & Rothbaum, B. O. (1998). Treating the
trauma of rape: Cognitive-behavioral therapy for
PTSD. New York, NY: Guilford Press.

Foa, E. B., & Tolin, D. F. (2000). Comparison of the
PTSD Symptom Scale-Interview Version and the
Clinician-Administered PTSD scale. Journal of
Traumatic Stress, 13, 181-191. http://dx.doi.org/
10.1023/A:1007781909213

Glover, E. M., Phifer, J. E., Crain, D. F., Norrholm,
S. D., Davis, M., Bradley, B., . . . Jovanovic, T.
(2011). Tools for translational neuroscience:
PTSD is associated with heightened fear responses
using acoustic startle but not skin conductance
measures. Depression and Anxiety, 28, 1058—
1066. http://dx.doi.org/10.1002/da.20880

Jovanovic, T., Ely, T., Fani, N., Glover, E. M., Gut-
man, D., Tone, E. B., . . . Ressler, K. J. (2013).
Reduced neural activation during an inhibition task
is associated with impaired fear inhibition in a
traumatized civilian sample. Cortex: A Journal
Devoted to the Study of the Nervous System and
Behavior, 49, 1884-1891. http://dx.doi.org/10
.1016/j.cortex.2012.08.011

Jovanovic, T., Norrholm, S. D., Blanding, N. Q.,
Davis, M., Duncan, E., Bradley, B., & Ressler,
K. J. (2010). Impaired fear inhibition is a bio-
marker of PTSD but not depression. Depression
and Anxiety, 27, 244-251. http://dx.doi.org/10
.1002/da.20663

Jovanovic, T., Rauch, S. A. M., Rothbaum, A. O., &
Rothbaum, B. O. (2017). Using experimental
methodologies to assess posttraumatic stress. Cur-
rent Opinion in Psychology, 14, 23-28. http://dx
.doi.org/10.1016/j.copsyc.2016.10.001

Kearns, M. C., Ressler, K. J., Zatzick, D., & Roth-
baum, B. O. (2012). Early interventions for PTSD:
A review. Depression and Anxiety, 29, 833-842.
http://dx.doi.org/10.1002/da.21997

Lecrubier, Y., Sheehan, D. V., Weiller, E., Amorim,
P., Bonora, I., Sheehan, K. H., . . . Dunbar, G. C.
(1997). The Mini International Neuropsychiatric
Interview (MINI). A short diagnostic structured
interview: Reliability and validity according to the
CIDI. European Psychiatry, 12, 224-231. http://
dx.doi.org/10.1016/S0924-9338(97)83296-8

Milad, M. R., Pitman, R. K., Ellis, C. B, Gold, A. L.,
Shin, L. M., Lasko, N. B., . . . Rauch, S. L. (2009).
Neurobiological basis of failure to recall extinction
memory in posttraumatic stress disorder. Biologi-
cal Psychiatry, 66, 1075-1082. http://dx.doi.org/
10.1016/j.biopsych.2009.06.026

Myers, K. M., Ressler, K. J., & Davis, M. (2006).
Different mechanisms of fear extinction dependent
on length of time since fear acquisition. Learning
& Memory, 13, 216-223. http://dx.doi.org/10
.1101/Im.119806

Norrholm, S. D., Anderson, K. M., Olin, I. W., Jo-
vanovic, T., Kwon, C., Warren, V. T., . . . Bradley,
B. (2011). Versatility of fear-potentiated startle
paradigms for assessing human conditioned fear
extinction and return of fear. Frontiers in Behav-
ioral Neuroscience, 5, 77. http://dx.doi.org/10
.3389/fnbeh.2011.00077

Norrholm, S. D., Vervliet, B., Jovanovic, T., Bo-
shoven, W., Myers, K. M., Davis, M., . . . Duncan,
E. J. (2008). Timing of extinction relative to ac-
quisition: A parametric analysis of fear extinction
in humans. Behavioral Neuroscience, 122, 1016—
1030. http://dx.doi.org/10.1037/a0012604

Orr, S. P., Metzger, L. J., & Pitman, R. K. (2002).
Psychophysiology of post-traumatic stress disor-
der. Psychiatric Clinics of North America, 25,
271-293. http://dx.doi.org/10.1016/S0193-
953X(01)00007-7

Pitman, R. K., Rasmusson, A. M., Koenen, K. C.,
Shin, L. M., Orr, S. P., Gilbertson, M. W., . . .
Liberzon, I. (2012). Biological studies of post-
traumatic stress disorder. Nature Reviews Neuro-
science, 13, 769-787. http://dx.doi.org/10.1038/
nrn3339

Price, M., Kearns, M., Houry, D., & Rothbaum, B. O.
(2014). Emergency department predictors of post-
traumatic stress reduction for trauma-exposed in-
dividuals with and without an early intervention.
Journal of Consulting and Clinical Psychology,
82, 336-341. http://dx.doi.org/10.1037/a0035537

Rothbaum, A. O. (2014, March). Psychological risk
factors for PTSD in a prospective civilian ED
study. Paper presented at the annual meeting of the
Anxiety and Depression Association of America,
Chicago, IL.

Rothbaum, B. O., Foa, E. B., Riggs, D. S., Murdock,
T., & Walsh, W. (1992). A prospective examina-
tion of post-traumatic stress disorder in rape vic-
tims. Journal of Traumatic Stress, 5, 455-475.
http://dx.doi.org/10.1002/jts.2490050309


http://dx.doi.org/10.1001/archpsyc.55.7.626
http://dx.doi.org/10.1037/1040-3590.9.4.445
http://dx.doi.org/10.1037/1040-3590.9.4.445
http://dx.doi.org/10.1093/med:psych/9780195308501.001.0001
http://dx.doi.org/10.1093/med:psych/9780195308501.001.0001
http://dx.doi.org/10.1002/jts.2490060405
http://dx.doi.org/10.1023/A:1007781909213
http://dx.doi.org/10.1023/A:1007781909213
http://dx.doi.org/10.1002/da.20880
http://dx.doi.org/10.1016/j.cortex.2012.08.011
http://dx.doi.org/10.1016/j.cortex.2012.08.011
http://dx.doi.org/10.1002/da.20663
http://dx.doi.org/10.1002/da.20663
http://dx.doi.org/10.1016/j.copsyc.2016.10.001
http://dx.doi.org/10.1016/j.copsyc.2016.10.001
http://dx.doi.org/10.1002/da.21997
http://dx.doi.org/10.1016/S0924-9338%2897%2983296-8
http://dx.doi.org/10.1016/S0924-9338%2897%2983296-8
http://dx.doi.org/10.1016/j.biopsych.2009.06.026
http://dx.doi.org/10.1016/j.biopsych.2009.06.026
http://dx.doi.org/10.1101/lm.119806
http://dx.doi.org/10.1101/lm.119806
http://dx.doi.org/10.3389/fnbeh.2011.00077
http://dx.doi.org/10.3389/fnbeh.2011.00077
http://dx.doi.org/10.1037/a0012604
http://dx.doi.org/10.1016/S0193-953X%2801%2900007-7
http://dx.doi.org/10.1016/S0193-953X%2801%2900007-7
http://dx.doi.org/10.1038/nrn3339
http://dx.doi.org/10.1038/nrn3339
http://dx.doi.org/10.1037/a0035537
http://dx.doi.org/10.1002/jts.2490050309

publishers.

ghted by the American Psychological Association or one of its allied

This document is copyri

This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.

RESPONSES TO ONE-SESSION EXPOSURE THERAPY 65

Rothbaum, B. O., Houry, D., Heekin, M., Leiner,
A. S., Daugherty, J., Smith, L. S., & Gerardi, M.
(2008). A pilot study of an exposure-based inter-
vention in the ED designed to prevent posttrau-
matic stress disorder. The American Journal of
Emergency Medicine, 26, 326-330. http://dx.doi
.org/10.1016/j.a2jem.2007.07.006

Rothbaum, B. O., Kearns, M. C., Price, M., Malcoun,
E., Davis, M., Ressler, K. J., . . . Houry, D. (2012).
Early intervention may prevent the development of
posttraumatic stress disorder: A randomized pilot
civilian study with modified prolonged exposure.
Biological Psychiatry, 72, 957-963. http://dx.doi
.org/10.1016/j.biopsych.2012.06.002

Rothbaum, B. O., Kearns, M. C., Reiser, E., Davis,
J. S., Kerley, K. A., Rothbaum, A. O., . . . Ressler,
K. J. (2014). Early intervention following trauma
may mitigate genetic risk for PTSD in civilians: A
pilot prospective emergency department study.
The Journal of Clinical Psychiatry, 75, 1380-—
1387. http://dx.doi.org/10.4088/JCP.13m08715

Rothbaum, B. O., Price, M., Jovanovic, T., Nor-
rholm, S. D., Gerardi, M., Dunlop, B., . . . Ressler,
K. J. (2014). A randomized, double-blind evalua-
tion of D-cycloserine or alprazolam combined with
virtual reality exposure therapy for posttraumatic
stress disorder in Iraq and Afghanistan War veter-

ans. The American Journal of Psychiatry, 171,
640-648. http://dx.doi.org/10.1176/appi.ajp
.2014.13121625

Sheehan, D. V., Lecrubier, Y., Harnett Sheehan, K.,
Janavs, J., Weiller, E., Keskiner, A., . . . Dunbar,
G. C. (1997). The validity of the Mini International
Neuropsychiatric Interview (MINI) according to
the SCID-P and its reliability. European Psychia-
try, 12, 232-241. http://dx.doi.org/10.1016/S0924-
9338(97)83297-X

Skelton, K., Ressler, K. J., Norrholm, S. D., Jo-
vanovic, T., & Bradley-Davino, B. (2012). PTSD
and gene variants: New pathways and new think-
ing. Neuropharmacology, 62, 628—637. http://dx
.doi.org/10.1016/j.neuropharm.2011.02.013

Tzourio-Mazoyer, N., Landeau, B., Papathanas-
siou, D., Crivello, F., Etard, O., Delcroix, N., . . .
Joliot, M. (2002). Automated anatomical label-
ing of activations in SPM using a macroscopic
anatomical parcellation of the MNI MRI single-
subject brain. Neurolmage, 15, 273-289. http://
dx.doi.org/10.1006/nimg.2001.0978

Received April 18, 2016
Revision received February 9, 2017
Accepted February 13, 2017 =

available!

E-Mail Notification of Your Latest Issue Online!

Would you like to know when the next issue of your favorite APA journal will be
available online? This service is now available to you. Sign up at https://my.apa.org/
portal/alerts/ and you will be notified by e-mail when issues of interest to you become



http://dx.doi.org/10.1016/j.ajem.2007.07.006
http://dx.doi.org/10.1016/j.ajem.2007.07.006
http://dx.doi.org/10.1016/j.biopsych.2012.06.002
http://dx.doi.org/10.1016/j.biopsych.2012.06.002
http://dx.doi.org/10.4088/JCP.13m08715
http://dx.doi.org/10.1176/appi.ajp.2014.13121625
http://dx.doi.org/10.1176/appi.ajp.2014.13121625
http://dx.doi.org/10.1016/S0924-9338%2897%2983297-X
http://dx.doi.org/10.1016/S0924-9338%2897%2983297-X
http://dx.doi.org/10.1016/j.neuropharm.2011.02.013
http://dx.doi.org/10.1016/j.neuropharm.2011.02.013
http://dx.doi.org/10.1006/nimg.2001.0978
http://dx.doi.org/10.1006/nimg.2001.0978

	Psychological and Psychobiological Responses to Immediate Early Intervention in the Emergency De ...
	Method
	Participant
	Screening and Enrollment
	Psychological Assessments
	Predicting PTSD Questionnaire (PPQ; Rothbaum, 2014)
	Posttraumatic Stress Diagnostic Scale (PDS; Foa, Cashman, Jaycox, & Perry, 1997)
	Standardized Trauma Interview (STI; Foa & Rothbaum, 1998)
	Mini-International Neuropsychiatric Interview Version 5.0.0 (MINI; Sheehan et al., 1997)
	Beck Depression Inventory (BDI; Beck, Ward, Mendelsohn, Mock, & Erbaugh, 1961)

	Psychobiological Assessments
	Treatment

	Results
	Pretreatment Assessment
	Treatment Session
	Follow-Up Assessments

	Discussion
	References


