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Post-traumatic stress disorder (PTSD) induced by life-threatening medical events has been associated with ad-
verse physical and mental health outcomes, but it is unclear whether early interventions to prevent the onset of
PTSD after these events are efficacious. We conducted a systematic review to address this need. We searched six
biomedical electronic databases from database inception to October 2018. Eligible studies used randomized
designs, evaluated interventions initiated within 3 months of potentially traumatic medical events, included
adult participants, and did not have high risk of bias. The 21 included studies (N = 4,486) assessed a hetero-
geneous set of interventions after critical illness (9), cancer diagnosis (8), heart disease (2), and cardiopulmonary
surgery (2). Fourteen psychological, 2 pharmacological, and 5 other-type interventions were assessed. Four of
the psychological interventions emphasizing cognitive behavioral therapy or meaning-making, 1 other-type
palliative care intervention, and 1 pharmacological-only intervention (hydrocortisone administration) were
efficacious at reducing PTSD symptoms relative to control. One early, in-hospital counseling intervention was
less efficacious at lowering PTSD symptoms than an active control. Clinical and methodological heterogeneity
prevented quantitative pooling of data. While several promising interventions were identified, strong evidence of

efficacy for any specific early PTSD intervention after medical events is currently lacking.

1. Introduction

Posttraumatic stress disorder (PTSD) occurs in a substantial pro-
portion of patients who have experienced extremely frightening med-
ical events. PTSD is characterized by profound psychological distress,
intrusive symptoms of re-experiencing of the trauma, including
thoughts, flashbacks, or nightmares, avoidance of trauma reminders,
negative alterations in cognition and mood, and hyperarousal or ele-
vated trauma-related reactivity (American Psychiatric Association,
2013). The literature on medical event-induced PTSD has accelerated
over the last 30 years (Edmondson et al., 2012; Shalev, Schreiber, Galai,
& Melmed, 1993; Tedstone & Tarrier, 2003; Vilchinsky, Ginzburg, Fait,
& Foa, 2017), but relatively less is known about interventions for PTSD
due to potentially traumatic internal events such as cancer diagnosis,
cardiac events, and acute life-threatening illness compared to the ex-
tensive research on PTSD due to external traumas such as combat,
terrorism, sexual assault, and natural disasters.
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Some researchers have speculated that medical event-induced PTSD
was initially overlooked because the Diagnostic and Statistical Manual of
Mental Disorders, third edition (DSM-III) (American Psychiatric
Association, 1987) required external examples of precipitating events
(e.g., assault, torture, combat, floods, car accidents) (Kutz, Garb, &
David, 1988). The subsequent edition, DSM-IV, expanded the scope of
qualifying traumas to include internal, medical events (e.g., diagnosis
of a life-threatening illness was an explicitly provided example)
(American Psychiatry Association, 1994). The current DSM-5 limits the
types of medical events internal to one’s body that can trigger PTSD to
be only those that are sudden and catastrophic (American Psychiatric
Association, 2013).

A variety of medical events (e.g., myocardial infarction, cardiac
arrest, critical illness requiring admission to the intensive care unit)
meet this stringent criterion due to their common manifestation as
acute and life-threatening events. Indeed, approximately 25% of pa-
tients with a suspected acute coronary syndrome (ACS) reported feeling
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like they were going to die at the time of their visit to the emergency
department for evaluation of the cardiac symptoms (White,
Edmondson, Umland, Sanchez, & Chang, 2017). Even a cancer diag-
nosis, which has been questioned as a possible cause of PTSD (e.g.,
Smith, Redd, Peyser, & Vogl, 1999), can be viewed as a traumatic event
that potentially satisfies Criterion A if receipt of the cancer diagnosis is
experienced as “exposure to... threatened death” (i.e., Criterion Al for
PTSD diagnosis; American Psychiatric Association, 2013, p. 271). We
endorse the important point made by Bonanno and Mancini (2008) that
highly distressing life events should be considered as “potentially
traumatic events” as long as they are experienced as traumatic by some
people. Furthermore, preliminary evidence suggests that the pattern of
psychological symptoms following acute medical events are best de-
scribed in terms of PTSD. For instance, Vilchinsky et al. (2017) con-
clude that cardiovascular disease-induced PTSD is a valid diagnostic
entity based on data regarding its prevalence, risk factors, and con-
sequences. For the purposes of this review, we sought to understand the
efficacy of early interventions for reducing validated measures of PTSD
symptoms after potentially traumatic medical events, including ones
that do not uniformly meet the narrow Criterion-A classification of the
DSM-5 for a medical-event trauma across all patients who experience it.

Whether or not PTSD is the appropriate diagnostic label, symptoms
of extreme psychological distress in the form of PTSD-like symptoms
after medical events are important phenomena to investigate (Sumner
& Edmondson, 2018). Throughout the manuscript we use the term
PTSD rather than a qualified term (e.g., “a PTSD-like disorder”) or an
alternative DSM-5 diagnosis (e.g., adjustment disorder) because, other
than definitively and uniformly meeting Criterion A, a substantial
number of patients meet diagnostic criteria for PTSD after medical
events as assessed by standard, validated metrics of PTSD symptoms
(Abbey, Thompson, Hickish, & Heathcote, 2015; Edmondson et al.,
2012; Presciutti et al., 2018; Tedstone & Tarrier, 2003; Vilchinsky et al.,
2017; von Kinel, Baumert, Kolb, Cho, & Ladwig, 2011). Furthermore,
all studies in this systematic review asked patients about distressing
symptoms in response to a distinct potentially traumatic medical event,
thereby supporting the appropriateness of investigating medical event-
induced PTSD specifically.

The prevalence of PTSD due to medical trauma is highly variable
across medical events, with estimates ranging from at least 5% to as
high as 59% for a variety of medical events (Abbey et al., 2015;
Edmondson et al., 2012; Kangas, Henry, & Bryant, 2005; Presciutti
et al.,, 2018; Tedstone & Tarrier, 2003; Vilchinsky et al., 2017; von
Kénel et al., 2011). Given the high frequency of acute medical events,
PTSD due to medical events overall is estimated to affect approximately
one million US adults each year (Sommer, Mota, Edmondson, & El-
Gabalawy, 2018).

Consequences of PTSD extend well beyond mental distress. First,
PTSD triggered by acute medical events is associated with decreased
medication adherence (Kronish, Edmondson, Li, & Cohen, 2012;
Shemesh et al., 2004; Wasson et al., 2018), an especially maladaptive
health behavior for secondary prevention. Second, medical event-in-
duced PTSD is associated cross-sectionally with a 50% higher number
of comorbid physical health conditions than PTSD induced by other
kinds of trauma (Sommer et al., 2018). Third, medical event-induced
PTSD is associated with increased risk of recurrent medical events and
mortality, a finding that has been observed in patients with PTSD in-
duced by ACS events (Edmondson et al., 2012).

Given the pervasiveness of medical event-induced PTSD and its
serious, costly consequences, a clinically important question is whether
PTSD can be prevented rather than treated or simply managed (Forneris
et al.,, 2013; Howlett & Stein, 2016; Kearns, Ressler, Zatzick, &
Rothbaum, 2012; Sijbrandij, Kleiboer, Bisson, Barbui, & Cuijpers,
2015). Successful PTSD treatment approaches have been well char-
acterized (Bisson et al., 2007; Hoffman et al., 2018; Watts et al., 2013),
but less is known about preventing PTSD. This deficit in knowledge is
especially true for medical event-induced PTSD. Multiple researchers
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have asserted that halting PTSD’s development requires a very timely
intervention (Kornor et al., 2008; Kutz et al., 1988). One potentially
fortunate aspect of medical-event induced PTSD from the perspective of
prevention research is that its presentation in medical settings con-
stitutes an opportunity for facilitating early intervention.

Prior systematic and non-systematic reviews have evaluated the
efficacy of interventions intended to prevent PTSD due to a wide array
of causes (Forneris et al., 2013; Howlett & Stein, 2016; Kearns et al.,
2012; Sijbrandij et al., 2015). Although these reviews did not explicitly
exclude PTSD induced by traumatic medical events, the vast majority of
reviewed studies investigated the prevention of PTSD due to non-
medical types of trauma. A separate systematic review of medical
event-induced PTSD is needed for four reasons. First, the nature of
PTSD due to internal versus external traumas may differ substantially in
ways that are relevant to the success or failure of preventive inter-
ventions. Prominent symptom features of medical event-induced PTSD
are fear of recurrence (Fait et al., 2018; Simard, Savard, & Ivers, 2010)
and fear of an internal threat (Edmondson, 2014; Meli et al., 2017), and
the same interventions may work differently for traumatic events that
provoke these symptoms. Second, acceptability of treatments may differ
for PTSD due to medical events; this information has not yet been
systematically assessed for early intervention of PTSD, whether due to
medical or non-medical events. For example, psychological therapies
are generally preferred relative to other intervention types by people
who would undergo an intervention for PTSD (Tarrier, Liversidge, &
Gregg, 2006), but it is unknown whether patients who experience ter-
rifying medical events would perceive initiating a psychological
therapy for posttraumatic stress symptoms to be agreeable when the
primary concern may be the physical illness. Third, with medical event-
induced PTSD, the medical setting can influence the onset of PTSD
(Chang, Sumner, Haerizadeh, Carter, & Edmondson, 2016; Edmondson,
Shimbo, Ye, Wyer, & Davidson, 2013; Edmondson, 2014; Edmondson
et al., 2014). Unique opportunities exist for health system-based in-
terventions that may fundamentally alter the setting in which the
traumatic medical event evolves. Fourth, patients undergoing poten-
tially traumatic medical events have the potential to be identified for
interventions at a critically early stage as they typically present in
medical settings.

The goal of the present review was to evaluate the acceptability and
efficacy of early interventions for preventing medical event-induced
PTSD. Elevated PTSD symptoms, regardless of whether they meet PTSD
diagnostic criteria, have been associated with adverse medical prog-
nosis and negative health behaviors (Edmondson et al., 2012; Kronish
et al,, 2012; Shemesh et al., 2004). Accordingly, we assessed the
strength of evidence for PTSD preventive interventions with respect to
reducing PTSD symptoms as well as preventing a PTSD diagnosis. A
secondary aim was to compare the strength of evidence for very early
interventions (< 1 month since trauma) with moderately early inter-
ventions (> 1 month and < 3 months since trauma). The critical period
during which PTSD symptoms are malleable is not yet known, espe-
cially in the case of medical event-induced PTSD, although most PTSD
symptoms manifest within a 3-month timeframe (Forneris et al., 2013).
Third, we characterized the patient acceptability and compliance rates
for these early interventions in medical contexts. Fourth, we examined
whether there were differences in the strength of evidence for early
interventions directed at all patients exposed to acute medical events
compared to early interventions targeted at patients at high risk for
developing PTSD (e.g., those with high levels of distress shortly after
the potentially traumatic event). Fifth, we assessed whether there was
any evidence that early interventions may be psychologically harmful.

2. Method
2.1. Search strategy

This systematic review was conducted under the guidance of
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Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) criteria (Moher, Liberati, Tetzlaff, Altman, & Group, 2009).
The systematic review was registered on PROSPERO, the international
prospective  register ~of  systematic = reviews (PROSPERO
2016:CRD42016037666). A literature search of six biomedical elec-
tronic databases (Ovid MEDLINE, EMBASE, The Cochrane Library, CI-
NAHL, PsycINFO, and PILOTS) was conducted from database inception
to November 2017. All relevant subject headings and free-text terms
were used to represent PTSD AND either medical illness, OR specific
medical conditions. Terms were applied to limit to randomized con-
trolled trials (RCTs; see Appendix A in Supplementary Materials for
complete search strategies). Ongoing studies were sought through
clinicaltrials.gov and the WHO International Clinical Trials Registry
Platform. Additional records were identified by scanning the reference
lists of relevant studies and by employing the Similar Articles feature in
PubMed and the Cited Reference Search in ISI Web of Science. The
searches were not limited by language.

2.2. Study selection

To be eligible for this review, studies had to fulfill the following
inclusion criteria: (1) randomized controlled design; (2) interventions
designed to prevent PTSD symptoms; (3) patients who had experienced
recent, potentially traumatic medical events including a new diagnosis
of a life-threatening illness; (4) intervention initiated within 3 months
of the medical event; and (5) patients over 18 years of age. The ex-
clusion criteria were: (1) studies that examined interventions for PTSD
induced by caregiver distress; (2) studies that examined PTSD induced
by a non-medical event that resulted in medical conditions (e.g., burns
from a fire, combat-related injuries); and (3) studies that examined
PTSD related to medical procedures but without ongoing, internal
threat of recurrence after the event (e.g., pregnancy complications).
Studies that included a mixed population (i.e., people who experienced
a potentially traumatic medical event and those who experienced other
kinds of potentially traumatic events) were also excluded unless the
group with medical events could be analyzed separately. Finally, after
the initial eligibility assessment was completed based on the criteria
above, studies were excluded for which risk of bias was rated as either
high or unclear for more than four of the seven bias criteria of the
Cochrane Risk of Bias Assessment Tool for RCTs (see the Risk of bias
evaluation section below for details) (Higgins & Altman, 2008). Given
the relative paucity of literature evaluating early interventions for PTSD
in medical populations, we wished to broadly review interventions that
may be helpful for preventing medical event-induced PTSD, and thus,
we did not require PTSD to be the sole primary outcome of the trial.
Nevertheless, the trial needed to be designed to investigate the influ-
ence of the early intervention on PTSD symptoms, at least as a sec-
ondary outcome.

Two investigators independently reviewed all citations identified
through the literature search using a predefined protocol. Articles that
clearly did not meet inclusion criteria were excluded at the title-and-
abstract level. The remaining articles were selected for full-text review
by two independent investigators. Disagreements regarding the selec-
tion of articles were resolved through discussion, and full consensus
was achieved at each stage of review.

2.3. Data extraction

Two investigators independently extracted data from the eligible
studies. Key data extracted included: title of study, first author, year
and country of publication, study sample size, demographic char-
acteristics of the study sample (age, gender, race, marital status, and
education level), description of the PTSD intervention, description of
the control group, duration of the trial, diagnostic tool used to assess
PTSD symptoms, intervention effect estimates on PTSD symptoms or
diagnosis, proportion of eligible patients who agreed to participate,
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descriptors of compliance with the intervention, and PTSD outcome
status (primary, co-primary, or secondary).

2.4. Risk of bias evaluation

Two investigators independently classified each study as low risk of
bias, high risk of bias, or unclear risk of bias for each of seven criteria in
the Cochrane Risk of Bias Assessment Tool for RCTs (Higgins & Green,
2011). Studies were considered to be at overall high risk of bias if they
had more than four out of seven criteria with either high or unknown
bias. Specifically, risk of bias was assessed in the following seven cri-
teria within six domains of potential bias: selection bias (improper se-
quence generation or concealment), performance bias (lack of blinding
of participants or personnel to PTSD outcomes), detection bias
(blinding of the assessors of PTSD outcomes), attrition bias, selective
outcome reporting, and other bias. Discrepancies were resolved by
consensus.

3. Results
3.1. Literature search

Fig. 1 depicts the literature search and selection strategy, which
yielded 4486 studies, of which five duplicates were removed. After
screening titles and abstracts, we selected 223 articles for full-text re-
view and ultimately included 21 (3423 total patients) in the systematic
review (see Table 1).

3.2. Characteristics of the included studies

The analyzed sample size varied widely among the 21 studies
(range: 28-353), as did the number of months into the study at which
PTSD was assessed (range: < 1-48 months). The mean ages of partici-
pants ranged from 44 to 69 years. The 21 studies were conducted in 15
countries. Fifteen studies involved interventions beginning within 1
month of the medical event; six involved interventions beginning be-
tween 1 and 3 months after the event. Across intervention type, PTSD
was the primary outcome in 19.0% of the studies, the co-primary out-
come in 47.6%, and a secondary outcome in 33.3%.

The most common target populations were patients with cancer
diagnoses (8 studies), patients who survived critical illness (e.g., sepsis)
that required a stay in the intensive care unit (9), and patients who had
a recent, serious cardiac event (i.e., ACS) or who required urgent car-
diac surgery (cardiopulmonary bypass or first-time receipt of im-
plantable cardioverter-defibrillator) (4). Within the cancer trauma type,
study populations included patients with breast cancer, gynecological
cancer, head and neck cancer, and mixed cancer types.

Three trials were restricted to participants with elevated early
symptoms of distress (Kangas, Milross, Taylor, & Bryant, 2013; von
Kénel et al., 2018; Weis et al., 2006). Specifically, one study specified
that participants have elevated early symptoms of cancer-related PTSD,
anxiety, or depression just days after cancer diagnosis (Kangas et al.,
2013). Since the DSM-5 specifies that PTSD cannot be diagnosed until
symptoms have lasted at least one month, this study’s measurement of
PTSD-relevant symptoms just after cancer diagnosis did not constitute a
true diagnostic assessment of PTSD (American Psychiatric Association,
2013). One study specified that eligible participants have had high
distress about their myocardial infarction as measured by elevated pain
and either elevated fear of dying or elevated helplessness on numeric
rating scales (von Kénel et al., 2018). One study required that eligible
participants be at increased risk of chronic stress symptoms due to low
preoperative left-ventricular ejection fraction (i.e., < 35%) or a long
expected duration of cardiopulmonary bypass surgery (i.e., > 97 min)
(Weis et al., 2006). The remaining 14 studies included an “all-comer”
approach with respect to variability in psychological distress at en-
rollment. Two of these studies excluded people having a prior PTSD
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4,486 references
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searches
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5 duplicates excluded

\ 4

4,481 references
title/abstract
screened

4,258 irrelevant references excluded

\ 4

223 references

full-text

202 references excluded:

screened

v

21 studies

¢ 52: Wrong patient population

¢ 48: No empirical results yet available

® 25: Not early time since trauma (late/unknown time)
* 19: Not peer reviewed

* 17: A systematic review, review, or meta-analysis

* 33: Wrong study design

* 6: Patients recruited by PTSD status

® 2: Low study quality due to high risk of bias

included

Fig. 1. Flowchart of the systematic literature review.
Note. PTSD = posttraumatic stress disorder.

diagnosis at enrollment (Giese-Davis et al., 2016; Jones et al., 2010).

3.3. Intervention characteristics

The types of early PTSD interventions were heterogeneous across
the 21 studies: interventions that were partly or entirely psychological
in their intended mechanism in 14 studies, purely pharmacological
interventions in two, and any other kinds of interventions involving the
health system in five. We grouped the following clusters of interven-
tions under the larger category of psychological interventions: inter-
ventions best characterized as CBT; those with mixed elements that
included components of CBT; mindfulness interventions; and inter-
ventions comprising social support, positive meaning-making, and/or
coping advice. These groups of studies are described in detail below.

Among the five studies testing CBT interventions, Cox, Hough,
Carson et al. (2018); Cox, Hough, Jones et al. (2018) administered a
telephone-based coping skills CBT intervention for patients after dis-
charge from the ICU; Irvine et al. (2011) adapted a CBT intervention for
patients after first receipt of an implantable cardioverter-defibrillator
(ICD); Kangas et al. (2013) administered a CBT intervention to patients
with head and neck cancer; von Kénel et al. (2018) tested the effects of
single-session counseling with an emphasis on cognitive restructuring
in patients with ACS (this trauma-focused intervention encouraged
patients to think about their trauma’s meaning with discussion topics

27

including what “trauma” and “PTSD” mean, as well as how to cope with
common traumatic reactions and symptoms). Similarly, Antoni et al.
(2006) used a CBT-based intervention that emphasized cognitive re-
structuring in patients with breast cancer, but this intervention oc-
curred in the context of group therapy. Among these interventions
characterized primarily by CBT, control conditions varied in whether
they were active or inactive (i.e., not controlling for attention). Only the
control condition used by Irvine et al. (2011) was inactive (routine
medical care; see Table 2).

Four other studies also relied on CBT principles, but these inter-
ventions did not consist primarily of CBT (i.e., they emphasized other
important elements). Chan et al. (2005) used a psychotherapy inter-
vention for patients with gynecological cancer that was tailored to each
patient and that featured specific elements (e.g., techniques for mana-
ging stress, pain, and distress and CBT principles to manage mood
symptoms). Notably, this personalized intervention emphasized not
asking patients to discuss their feelings about cancer if the topic felt
uncomfortable. Johansson et al. (2008) used individual-support and
group-based interventions, following a new cancer diagnosis, that used
non-CBT elements of enhanced primary care support, nutrition gui-
dance, and light physical training—as well as CBT techniques (e.g.,
identifying and challenging negative thoughts). Manne et al. (2007)
used an intervention for women diagnosed with gynecological cancer
that included CBT components (e.g., cognitive restructuring, at-home
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Table 1 (continued)

Compliance with
Intervention

Proportion of
Eligible

PTSD

Baseline Distress or
High PTSD Risk
Required

Follow-
Up

Outcome
Measure

No. of Intervention

Intervention Type
Sessions

Intervention

Timing

Country Medical Event Sample Size

Study

Outcome
Status

Participants

Time

Who Agreed to
Participate

individual patients'

needs)

ward-based therapists
and trained research

assistants)
Stress-dose

month and <
3 months)

Not Reported

Indeterminate

Yes (required high risk Co-
as indexed by low
preoperative left

6

PTSS-10

4 consecutive days
of drug infusion
(Day 0: 100-mg

28 Very Early (=<

Cardiac surgery

with

Germany

Weis et al.

Primary

hydrocortisone

1 month)

(2006)

(administered by the
surgical team before

anesthesia and
intravenously

thereafter)

cardiopulmonary

bypass

ventricular ejection
fraction and long

dose, Day 1: 10 mg/

h for 24 hours, Day
2: 5mg/h for
24 hours, Day 3:

expected duration of

cardiopulmonary
bypass surgery)

20 mg x 3, Day 4:

10mg x 3)

Note. Reported sample sizes correspond to the relevant analysis of PTSD outcomes for this systematic review. However, for intention-to-treat (ITT) analyses, all initially assigned participants are included in that total.

For each included study the asterisk mark the earliest post-intervention time point at which PTSD was assessed. a: Baseline N is indicated because the pre-surgery N was not reported. b: For three included studies there

were multiple types of intervention studied in comparison to the control group. Abbreviations: CAPS = Clinician Administered PTSD Scale; CBT = cognitive behavioral therapy; DTS = Davidson Trauma Scale; HTQ-IV

Harvard Trauma Questionnaire Part IV; ICU

Scale; PTSD

Impact of Events Scale-Revised; PCL-C = PTSD Checklist-Civilian Version; PDS = Posttraumatic Diagnostic

Impact of Events Scale; IES-R =

intensive care unit; IES-R =

Posttraumatic Stress Symptom 10 Question Inventory (modified version for Weis et al., 2006); SRIP = Self-Rating Inventory for PTSD.

posttraumatic stress disorder; PTSS-10 =

31
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behavioral tasks) and non-CBT educational materials about gynecolo-
gical cancer and its effects on sexual functioning. Jensen et al. (2016)
used a multifaceted intervention in patients with a critical illness and
admission to the ICU. It centered on nurse-led dialogues (to help the
patient construct an illness narrative) and elements of trauma-focused
CBT. It included post-ICU information pamphlets and reflection sheets
with guided self-determination exercises.

The remaining studies used diverse psychological and pharmaco-
logical interventions. Within this especially mixed group of PTSD-pre-
vention approaches, six studies (including the second intervention of
Manne et al., 2007) used non-CBT psychological interventions. Five of
the six used interventions comprising social support, positive meaning-
making, and/or coping advice. Jones et al. (2010) used ICU diaries
completed by hospital staff and patients’ families to improve patients’
understanding of their experiences after critical illnesses. Giese-Davis
et al. (2016) used an intervention involving one-on-one emotional
support and advice between breast-cancer patients and women who had
undergone similar experiences and were at least one year from their
diagnosis. Angell et al. (2003) used a workbook intervention for cancer
patients that involved contributing to a shared journal written for and
by women with breast cancer. Jones et al. (2003) used a multi-com-
ponent rehabilitation intervention for post-ICU patients after critical
illness that included advice and associated exercises for handling psy-
chological and physical issues. Manne et al. (2007) investigated a
supportive counseling intervention intended to boost patients’ self-es-
teem, emotional expression, sense of autonomy, and existing coping
behaviors. Finally, among studies using a psychological approach to
PTSD prevention, Cox, Hough, Jones et al. (2018) administered a
mindfulness intervention by telephone or mobile device to post-ICU
patients.

Five studies tested interventions involving altered medical man-
agement or environmental restructuring. Specifically, Schmidt et al.
(2016) used enhanced primary-care management in survivors of sepsis
after ICU discharge; it entailed increased monitoring of patients’ phy-
sical symptoms (e.g., sensory defects, swallowing difficulty, trouble
with fine motor tasks) and mental symptoms (e.g., fear, avoidance due
to negative emotion). Case managers and consulting physicians pro-
vided extra support in clinical decision-making for patients in the in-
tervention group by communicating with patients’ primary care phy-
sicians. Similarly, Walsh et al. (2015) used an intervention involving
enhanced rehabilitation efforts for patients after ICU discharge: in-
creased patient-specific treatments related to mobilization, exercise,
diet therapy, occupational therapy, or speech/language therapy.
Demoule et al. (2017) administered an ICU-based intervention for cri-
tically ill patients involving nighttime use of earplugs and eye masks,
hypothesized to reduce PTSD and other emotional symptoms by im-
proving sleep quality in the ICU. Treggiari et al. (2009) systematically
varied the level of sedation (light vs. deep) in endotracheally intubated
ICU patients by altering the titration goals of sedating medications, to
ensure that patients in the intervention were awake and aware rather
than asleep. These investigators hypothesized that light sedation would
reduce PTSD symptoms by minimizing the occurrence of delusional,
traumatic memories of ICU experiences.

Two studies used an intervention with a purely pharmacological
mechanism of action. Because functioning of the hypothalamic-pitui-
tary-adrenal axis is disrupted in PTSD (e.g., higher cortisol reactivity
and lower cortisol suppression; De Kloet et al., 2006), these interven-
tions were hypothesized to restore stress hormone homeostasis, po-
tentially impeding the downstream occurrence of traumatic memory
symptoms as well (Yehuda, 2009). Kok et al. (2016) administered a
single, high, intraoperative dose of dexamethasone in cardiac patients
immediately before cardiopulmonary bypass surgery. Weis et al. (2006)
administered a stress dose of hydrocortisone in high-risk cardiac pa-
tients immediately before and for 4 days after cardiopulmonary bypass
surgery.
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Fig. 2. Risk of bias of eligible studies.
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Note. Plus signs indicated low risk of bias. Minus signs indicate high risk of bias. Question marks indicate unclear risk of bias.

3.4. Risk of bias assessment

Fig. 2 summarizes each study’s risk of bias, which was low for most
of the seven categories in most studies. However, given the inherent
inability to blind participants and, especially, treatment providers, most
studies (76.2%) had high risk of bias for blinding of participants and
personnel. This imperfect blinding may have influenced outcomes be-
cause of the frequent lack of a placebo-control condition that was well
matched to the intervention condition. As a result, participants in the
control group may have realized that they received only usual care. The
same was true for blinding of the assessors of outcomes (61.9% of
studies), mainly because participants themselves were the assessors of
self-reported PTSD symptoms. Finally, attrition bias was high, given the
incomplete outcome data for 47.6% of studies. The remaining four
sources of bias were either low or indeterminate across the 21 studies.
Across all included studies, 16 out of 119 total characteristics (11.6%)
had indeterminate bias. Seven studies (33.3%) had high risk of bias in
three of the seven categories (Cox, Hough, Carson et al., 2018; Cox,
Hough, Jones et al., 2018; Demoule et al., 2017; Jensen et al., 2016;
Manne et al., 2007; Schmidt et al., 2016; Walsh et al., 2015).

3.5. Efficacy of early interventions to prevent PTSD

We determined that the included studies were not appropriate for
meta-analysis due to heterogeneity of study interventions, control
groups, and patient populations. Below we provide the key inferential
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statistics, to the extent reported, that were associated with each sig-
nificant or null finding. Table 2 presents a summary of efficacy findings
organized by intervention type and type of medical population.

3.6. CBT interventions

Two of the five interventions consisting primarily of CBT showed
significant evidence of efficacy in reducing PTSD symptoms. Antoni et al.
(2006) used latent growth curve modeling to show that intrusive thoughts
at 6 months were lower for cancer patients who completed the group-
based CBT intervention relative to the informational control, z = 2.38,
p < .03, Cohen’s d = 0.43. However, there was no parallel difference in
avoidance symptoms, which declined over time similarly for both groups.
Tests of overall PTSD symptom total scores were not reported. Similarly,
but with a differing pattern of implicated symptoms, Irvine et al. (2011)
showed a main effect of the CBT intervention group relative to the usual
care group on 12-month total PTSD symptoms in cardiac patients with
ICDs, F(1,180) = 3.92,p < .05, np2 = 0.02, an effect that was driven by
avoidance symptoms and not intrusive or hyperarousal symptoms. In
contrast, Cox, Hough, Carson et al. (2018) showed no effect of CBT-based
coping skills training on total PTSD symptoms, p = .22, Cohen’sd = -0.16
(greater improvement in symptoms for the educational control). Kangas
et al. (2013) showed no interaction of group and time on total PTSD
symptoms in head-and-neck cancer patients across the 12-month study for
CBT vs. supporting counseling, F = 1.08, p = .36. Likewise, von Kinel
et al. (2018) showed no evidence of efficacy for the trauma-focused,



J.L. Birk, et al.

cognitive-restructuring counseling in cardiac patients. Three-month PTSD
symptoms assessed by a clinician interview were comparable for the
trauma-focused CBT intervention relative to stress counseling, Cohen’s
d=0.13, p= .40. Unexpectedly, self-reported 3-month total PTSD
symptoms in this same study were significantly higher in the intervention
group (M = 6.54, 95% CI [4.95, 8.14]) vs. the stress-counseling group
(M = 3.74, 95% CI [2.39, 5.08]), Cohen’s d = -0.39, p = .02. Thus,
findings differed for this study depending on the measure and outcome
assessor: a null effect for clinician-rated PTSD and a significant effect in
the opposite of the hypothesized direction for patient-rated PTSD.

3.7. Interventions using mixed approaches that included CBT components

There was no evidence of PTSD prevention in the four studies with
mixed approaches. Chan et al. (2005) showed that PTSD symptoms
across the 18-month study were nonsignificantly lower for the in-
dividually tailored psychotherapy intervention relative to the control
group in gynecological cancer patients. This lack of efficacy was evident
for intrusion symptoms (group difference = -0.27, SE = 1.21,p = .82)
and avoidance symptoms (group difference = - 0.30, SE = 1.20, p =
.81). Johansson et al. (2008) showed no interaction of group and time
across the 24-month study on intrusion symptoms, F = 0.3, p = .8, or
avoidance symptoms, F = 1.3, p = .3, for a mixed intervention invol-
ving elements of CBT, primary care support, nutrition guidance, and
physical training in cancer patients. Manne et al. (2007) showed that
total PTSD symptoms decreased substantially over time for gynecolo-
gical cancer patients across all three groups (coping and communica-
tion therapy, supportive counseling, and usual care), t = -5.72, p <
.01. There were nonsignificant interactions of group and time on total
PTSD symptoms, intrusion symptoms, and avoidance symptoms across
the 9-month study (inferential statistics not reported). Jensen et al.
(2016) showed that 3-month total PTSD symptoms in post-ICU patients
did not differ for the multifaceted intervention relative to standard care,
absolute difference = 0.24 [-2,07, 2.55], p = .84.

3.8. Interventions using social support, positive meaning-making, or coping
advice

PTSD prevention efficacy findings were mixed for this set of inter-
ventions with two showing evidence of PTSD symptom reduction. Jones
et al. (2003) showed that 2-month total PTSD symptoms were sig-
nificantly lower for post-ICU patients who received the advice-based
self-help rehabilitation manual intervention than for control patients
who received standard rehabilitation care only, F(1, 112) = 5.24,p =
.03. Jones et al. (2010) showed that changes in total PTSD symptoms
assessed by diagnostic interview from 1-month to 3-month after ICU
admission did not differ for intervention patients who received ICU
diaries relative to control patients, p = 0.74 (Mann-Whitney U test).
Critically, however, the ICU diary intervention was associated with a
lower incidence of new-onset PTSD diagnosis at 3 months (5%) relative
to the control condition (13.1%), x2 = 7.15, p = .02. Two studies
showed null effects. Specifically, Angell et al. (2003) showed no main
effect of workbook intervention relative to usual care on breast cancer
patients’ 3-month total PTSD symptoms, p < .05. Giese-Davis et al.
(2016) showed a null interaction of group and time on total PTSD
symptoms across the 12-month study for cancer patients who engaged
in one-on-one meetings with peer navigators relative to patients with
usual care, B = -0.0002, 95% CI [-0.39, 0.38], p = .96.

3.9. Mindfulness interventions

Relative to the educational control program, neither the mobile-
based, Cohen’s d = 0.08, nor the telephone-based mindfulness inter-
ventions, Cohen’s d = 0.08, showed improved PTSD symptoms at 1
month (Cox, Hough, Jones et al., 2018). The reductions in total PTSD
symptoms from baseline to 1 month were comparable for mobile-based
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mindfulness (-1.7), telephone-based mindfulness (-1.7), and educa-
tional control (-1.0).

3.10. Interventions using altered medical management or environmental
restructuring

Just one intervention in this set showed evidence of efficacious PTSD
symptom reduction. Specifically, the palliative care intervention of El-
Jawahri et al. (2017) improved PTSD symptoms relative to usual care,
adjusted mean group difference = 4.02 (95% CI: 0.86-7.18),p = .013.In
contrast, Demoule et al. (2017) showed that the earplugs-and-eye-mask
intervention (median = 11, interquartile range: 5-18) was associated with
nonsignificantly lower 90-day total PTSD symptoms than routine care in
ICU patients (median = 16, interquartile range: 9-27), p = .15. Schmidt
et al. (2016) reported that baseline-to-6-month change in total PTSD
symptoms did not differ between post-ICU patients in the enhanced
management intervention (with monitoring of sepsis-relevant symptoms)
and those in usual care (group difference = -1.8, 95% CI [-4.8, 1.2],p =
.24). Treggiari et al. (2009) showed a marginally significant difference in
1-month total PTSD symptoms for ICU patients in light (intervention) re-
lative to deep (comparison group) sedation (group difference = -10, 95%
CI [-20.9, 2.0], p = .07). However, the groups did not differ in the pro-
portion with a 1-month PTSD diagnosis computed from self-reported
symptoms, p = .83. Walsh et al. (2015) showed that 3-month total PTSD
symptoms in post-ICU patients were nonsignificantly higher for the en-
hanced rehabilitation intervention relative to usual care (group differ-
ence = 0, 95% CI [-4, 3], p = .83).

3.11. Intervention using pharmacology

One of the two eligible studies with a purely pharmacological inter-
vention demonstrated evidence of efficacy. Cardiac-surgery patients as-
signed to stress-dose hydrocortisone administration reported lower 6-
month total PTSD symptoms (median = 15.5, interquartile range
[14.8-21.8]) than those assigned to placebo (median = 25.5, interquartile
range [16.8-33.0]), p = .03 (Weis et al., 2006). In contrast, Kok et al.
(2016) did not demonstrate efficacy of a single, pre-surgical dose of dex-
amethasone in cardiac patients for preventing PTSD diagnosis assessed
1.5-4 years later, OR = 0.82 (95% CI: 0.55-1.20), p = 0.30. However, a
subgroup analysis revealed that the drug was associated with lower pre-
valence of PTSD diagnosis among women, OR = 0.23 (95% CI: 0.07 -
0.72), p < .01, but not men, OR = 0.93 (95% CI: 0.56-1.49), p = .76.

4. Discussion

Our systematic review of early interventions to prevent medical event-
induced PTSD revealed a relative paucity of research in this area. Only 21
relevant studies with low-to-moderate risk of bias addressed this important
issue for different types of traumatic medical events using a variety of
interventional approaches. There is currently no early intervention with
strong evidence for reducing PTSD after acute medical events. The ma-
jority of the interventions tested thus far have not resulted in statistically
significant benefits. Nevertheless, there were some promising findings that
suggest directions for future research. Interventions with at least partial
evidence of limiting medical event-induced PTSD were as follows: group
CBT for cancer patients; individual CBT and stress-dose hydrocortisone for
cardiac patients; enhanced palliative care for cancer patients; advice via
rehabilitation workbook and receipt of an ICU diary for survivors of cri-
tical illness. The hydrocortisone treatment and the ICU diary showed large
effect sizes for PTSD symptom reduction, but it should be noted that both
interventions pertained to only one trial each, and the latter effect con-
cerned new-onset PTSD diagnosis but not PTSD total symptoms. The ef-
ficacious CBT-based, palliative-care, and rehabilitation-workbook inter-
ventions showed small to moderate effect sizes. Notably, there was no
compelling support for interventions of mixed type. Furthermore, ac-
ceptability and compliance with many of these interventions was
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relatively high, suggesting the possibility of broad uptake of early PTSD
interventions, should clearly efficacious interventions eventually emerge.

4.1. Addressing the aims of the systematic review

4.1.1. Aim 1: assess the preventability of medical event-induced PTSD
symptoms

Given the heterogeneity of patient populations and efficacious inter-
ventions, it is challenging to identify a common set of active ingredients
across interventions. That said, there was a signal that more intensive
interventions may be needed. For example, within CBT interventions, the
two efficacious ones involved a higher number of sessions (8-10) than the
unsuccessful ones (1-7). With respect to the interventions involving exo-
genous glucocorticoids, the multi-day dosing intervention was superior to
the single-dose intervention. This review revealed a notable absence of
certain evidence-based trauma-focused interventions for PTSD, such as
cognitive processing therapy, prolonged exposure, and written exposure
therapy (Powers, Halpern, Ferenschak, Gillihan, & Foa, 2010; Resick et al.,
2008; Sloan, Marx, Lee, & Resick, 2018). Future research is much needed
to test these interventions’ efficacy when applied specifically toward
preventing medical event-induced PTSD.

These findings should be considered from the perspective of whether
PTSD was a primary or secondary outcome measure because some inter-
ventions were developed to influence PTSD symptoms directly and others
indirectly (e.g., PTSD prevention via improved sleep quality in the ICU).
Notably, all six studies that showed evidence for PTSD symptom reduction
targeted PTSD as a primary or co-primary outcome. There was evidence
for PTSD symptom reduction in two of the four studies for which PTSD
was the sole primary outcome. In contrast, none of the seven studies for
which PTSD was a secondary outcome showed evidence for PTSD
symptom reduction. Although all efficacious studies had PTSD symptoms
as a primary or co-primary outcome, fewer than half of studies with PTSD
symptoms as a primary or co-primary outcome were efficacious.

4.1.2. Aim 2: evaluate whether efficacy varies for early vs. later
interventions

We found no strong indication that the timing of early PTSD in-
terventions mattered. There was evidence of efficacy for both the early
(< 1 month; El-Jawahri et al., 2017; Irvine et al., 2011; Jones et al.,
2003; Weis et al., 2006) and later (> 1 month and < 3 months; Antoni
et al., 2006; Jones et al., 2010) interventions. However, all four of the
studies with the strongest evidence favoring PTSD prevention in-
tervened within the first month of the potentially traumatic medical
event, and the hydrocortisone intervention, in particular, began ex-
tremely early, on the very day of the potentially traumatic cardiac
surgery. Kearns et al. (2012) suggested that the most effective time
window to intervene may be within hours, not weeks, of the trauma,
but this possibility requires empirical support.

4.1.3. Aim 3: characterize patient acceptability of early interventions in
medical settings

The average intervention acceptability rate was high; the majority
of eligible participants enrolled in the RCTs (66.4%; see Table 1 for the
breakdown by study). Thus, many patients who had recently experi-
enced potentially traumatic medical events found the proposed study
procedures acceptable, at least initially. Acceptability was greatest for
the category of mixed interventions with CBT components (M = 73.7%,
SD = 23.3%) and for interventions involving social support, positive
meaning-making, and coping advice (M = 70.3%, SD = 20.1%). Ac-
ceptability was somewhat lower for interventions involving altered
medical management and restructured environments (M = 67.0%,
SD = 17.8%) and for interventions characterized primarily by CBT
(M = 59.2%, SD = 23.3%). It was lowest for purely pharmacological
interventions (22.3% for Kok et al., 2016; indeterminate for Weis et al.,
2006). Future research should determine whether pharmacological in-
terventions for PTSD prevention are less acceptable to medical patients,
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especially given that this type of intervention shows promise of efficacy.

Compliance with the interventions was generally high, but reporting
gaps limited the ability to assess this question fully. Nevertheless,
among studies that did report compliance information, most partici-
pants completed the majority of the intended intervention sessions or
components (see Table 1).

4.1.4. Aim 4: examine efficacy for studies of high-risk patients vs. all-
comers

One of the potential pitfalls of early interventions is that PTSD
symptoms often naturally recover for many people in the acute aftermath
of a trauma or may even be minimal shortly after the event (Bonanno,
2004; Rothbaum, Foa, Riggs, Murdock, & Walsh, 1992). As a result, some
advocate for targeting individuals at high risk of developing PTSD, rather
than administering interventions to all individuals. This review revealed
preliminary evidence that efficacy may differ for interventions focusing on
people with high risk for PTSD relative to interventions applied to people
with acute medical events more generally. In contrast to expectations
derived from the larger literature on the prevention of PTSD due to a
variety of causes (Howlett & Stein, 2016), our review did not show the
most evidence of CBT’s efficacy among people with high distress at
baseline. Instead, the only two efficacious CBT interventions allowed all-
comers with respect to early symptoms of distress, whereas the two studies
of CBT interventions that enrolled only high-distress participants were
actually not efficacious. However, the hydrocortisone intervention was
successful with the enrollment of only participants who were believed to
be at elevated risk of developing PTSD. The collective meaning of these
findings should be interpreted cautiously, and future research should ex-
amine how initial distress symptoms may influence the efficacy of PTSD
prevention strategies.

4.1.5. Aim 5: identify any evidence that early interventions may be harmful
for PTSD

Just one study showed any evidence consistent with the risk that
early interventions may be harmful with respect to worsened PTSD
symptoms. This effect was evident only for self-reported and not clin-
ician-assessed symptoms (von Kénel et al., 2018). As considered above,
these participants were limited to cardiac patients who experienced
particularly high levels of early distress. One important consideration is
that this study relied on a 1-session intervention with follow-up using a
self-guided information booklet. It may be that single-session trauma-
focused CBT interventions are potentially harmful, even in the context
of providing follow-up, CBT-related information. However, no firm
conclusions can be drawn because this result pertains to a single study,
the clinician-rated PTSD symptoms did not differ by group, the com-
parison of interest was an active control that may have reduced PTSD
symptoms more than a passive control would have done, and both
groups showed low PTSD symptoms at follow-up.

4.2. Comparisons with the Broader Literature on PTSD Prevention

These preliminary findings for medical event-induced PTSD pre-
vention should be considered in light of growing evidence from the
broader literature that PTSD can be prevented via certain psychological
and pharmacological interventions. A systematic review on interven-
tions to prevent PTSD after a wide range of traumas beyond medical
events focused on studies in which preventive interventions were ad-
ministered within 3 months of trauma exposure, as PTSD symptoms
generally onset within this timeframe (Forneris et al., 2013). Although
most studies included in that review were too heterogeneous to meta-
analyze, three studies were examined in a meta-analysis of trauma-fo-
cused CBT for individuals with acute stress disorder, an early mani-
festation of posttraumatic stress symptoms within the first month of a
trauma, before PTSD can be diagnosed. Trauma-focused CBT reduced
intrusion and avoidance PTSD symptoms more than a supportive
counseling condition. A more recent review concluded that CBT showed
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evidence for preventing PTSD, and this effect was most clear among
people with elevated acute stress disorder symptoms following the
trauma (Howlett & Stein, 2016). In contrast, single-session psycholo-
gical debriefing interventions were not efficacious. The authors of this
same review concluded that collaborative care interventions to prevent
PTSD showed potential but needed further research before a firm
conclusion could be reached. A separate meta-analysis revealed that
pharmacological interventions in general did not prevent PTSD, but
hydrocortisone in particular showed a large effect size in reducing risk
of PTSD development (Sijbrandij et al., 2015). In totality, our results
were largely consistent with these prior results from the broader lit-
erature on PTSD prevention in that CBT and hydrocortisone emerged as
promising pharmacological interventions. Additionally, our review ex-
panded on the range of possible interventions by showing efficacy for
two social-support interventions and one palliative-care intervention
formulated specifically for the aftermath of serious medical events (El-
Jawahri et al., 2017; Jones et al., 2003, 2010).

Another concern about early interventions is that PTSD symptoms
may be exacerbated rather than reduced for some people. For example,
a debriefing intervention soon after potentially traumatic events
showed no evidence of reducing PTSD symptoms in the short term, and
in fact, PTSD symptoms were actually worse for the intervention group
in a subset of studies that followed people over a long timeframe (Rose,
Bisson, Churchill, & Wessely, 2002). However, no debriefing interven-
tions were tested for medical event-induced PTSD symptoms, and we
saw only very limited evidence that early interventions could be psy-
chologically harmful for PTSD symptoms.

5. Limitations

Although this review suggests several promising interventions for pre-
venting PTSD induced by medical events, there were gaps in the literature
base that limited our conclusions. First, most studies relied on patient-re-
ported PTSD symptoms rather than symptoms ascertained during diag-
nostic interviews. Some variability in the results across studies may be at-
tributable to this factor. As mentioned above, one of the studies yielded
findings that differed in surprising ways depending on the measure and
outcome assessor (null effect for clinician-rated PTSD and significant effect
in opposite of hypothesized direction for patient-rated PTSD) (von Kénel
et al., 2018). Second, the analyzed sample size for some studies was un-
derpowered to detect small effects (Demoule et al., 2017; Weis et al., 2006).
This limitation was acceptable in light of our goal to conduct a systematic
review of the literature relevant to preventing PTSD in those with poten-
tially traumatic medical events. Third, the results of this review should be
interpreted cautiously as the literature is currently characterized by high
levels of heterogeneity in many areas: types of medical trauma, types of
intervention strategy, complexity of intervention, number of intervention
sessions, duration of follow-up period, control/placebo elements, and sta-
tistical approach. Furthermore, the positive results were often limited to
particular subscales of PTSD symptoms rather than total symptoms. Finally,
although it could not be assessed for this preliminary review due to lack of
standardized effect sizes, there is a potential risk of publication bias that
would lend further need to interpret findings cautiously.

5.1. Future directions

There are several directions for future research in addition to the
ones noted above. One potential goal of future research could be to
apply an experimental medicine approach to developing and testing
PTSD interventions in which interventions are first tested based on their
ability to influence proximal targets that constitute potential mechan-
isms by which interventions reduce PTSD symptoms after acute medical
events. This approach is now being recommended in behavior change
research (Sumner, Beauchaine, & Nielsen, 2018).

Further work is needed to test specific mechanisms that underlie the
success of PTSD interventions, as has been argued and explored by
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Tryon (2005) with respect to exposure therapy. For example, do see-
mingly disparate prevention interventions (e.g., CBT and ICU diaries)
actually share some of the same efficacious mechanisms (e.g., fear ha-
bituation, improved self-efficacy)? Likewise, do seemingly similar in-
terventions (e.g., one-on-one CBT and group-based CBT) actually have
different efficacious mechanisms?

Even after empirically supported interventions have been developed,
greater consistency is needed regarding the procedural details and active
ingredients within each intervention type. This consistency will allow the
field to draw more firm conclusions about efficacy of particular PTSD
prevention interventions. A prime example is the category of interven-
tions that consist primarily of CBT elements. Even in this relatively
narrow category, there are wide procedural discrepancies (e.g., which
CBT elements are emphasized, number of sessions) that hinder the ability
to state definitively whether and which form of CBT is efficacious for
prevention of medical event-induced PTSD. A meta-analysis will be
warranted and useful once a sizable number of high-quality, well pow-
ered studies exist that share clearly specified intervention components
and for which PTSD is a primary outcome measure.

Future research should examine how intervention efficacy varies for
individuals. Further work is needed to determine if efficacy depends on
baseline distress or perhaps fear of death. The differences in trajectories
of PTSD symptoms over the months following traumatic events (e.g.,
resilient, recovery, delayed-reaction, and chronic-distress trajectories;
Bryant, 2015) point to the difficulty of early identification of people
most in need of PTSD prevention efforts because symptoms develop late
for some people. Nevertheless, identifying factors that predict greater
likelihood of membership in chronic or delayed onset PTSD vs. resilient
or spontaneous recovery PTSD trajectories (e.g., lower education;
Bonanno et al., 2012) may be useful for identifying patients most likely
to benefit from early PTSD interventions.

Future research may also attempt to tease apart whether distinct
early interventions are needed to prevent PTSD due to life-threatening
medical events that result in ongoing elevated risk of recurrent events
(e.g., ACS, stroke; Edmondson, 2014) versus PTSD due to temporary,
but highly disturbing hospital experiences (e.g., delusional, threatening
interpretations of intubation due to prolonged sedation in the ICU;
witnessing deaths of other patients in the emergency department; Jones
et al., 2007; Jones, Griffiths, Humphris, & Skirrow, 2001; McGiffin,
Galatzer-Levy, & Bonanno, 2016). This distinction, however, is difficult
to make in practice due in part to the frequent co-occurrence of po-
tentially traumatic medical conditions and distressing aspects of the
medical environment.

Future research might test sequential combinations of evidence-based,
early pharmacological and psychological interventions. For example, it
may be beneficial to examine whether two of the promising interventions
in this review—i.e., hydrocortisone treatment within a week of medical
trauma and CBT intervention within 1 month of the trauma—may be
effectively administered for the same patients to achieve prevention
outcomes. Of course, special safety considerations would need to be taken
using these approaches in this sensitive medical population.

Finally, future research is needed to test extremely early interven-
tions in the hospital setting within hours or days—rather than weeks or
months—of distressing medical events. Initial findings suggest that such
early interventions may hold promise for preventing PTSD in response
to traumas other than medical events (Kearns et al., 2012). Applying
this type of research to medical populations can test whether an initial
minimization of traumatic memory consolidation (Kearns et al., 2012),
for example, can be achieved and leveraged to prevent the subsequent
development of medical event-induced PTSD.

6. Concluding remarks
In light of extensive literature showing that PTSD is common after

acute medical events and contributes to adverse outcomes, the time has
come for additional resources to be devoted to PTSD prevention
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research. This review revealed preliminary and limited evidence that
elevated PTSD symptoms due to life-threatening medical events might
be preventable. There is at least partial support for the potential effi-
cacy of interventions that may eventually prevent elevated PTSD
symptoms related to cancer diagnosis, critical care for life-threatening
illness, and stressful cardiac procedures. However, across studies, the
substantial heterogeneity of interventions and contexts obscured the
ability to draw conclusions about the promise of specific interventions.
Fortunately, PTSD caused by internal, medical events has one crucially
beneficial feature that is generally not shared by PTSD caused by ex-
ternal events. Medical professionals who can aid in the administration
of prompt, standardized interventions are often present soon after or
sometimes even before the onset of potentially traumatic medical
events. Examples include physicians revealing life-threatening cancer
diagnoses, conducting stressful ICU procedures, and performing cardiac
surgeries. This line of research has the potential to transform medical
care by incorporating evidence-based, in-hospital protections against
the development of dangerous and debilitating PTSD symptoms.
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