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Abstract

Objective: Medical events such as myocardial infarction and cancer diagnosis can induce 

symptoms of posttraumatic stress disorder (PTSD). The optimal treatment of PTSD symptoms in 

this context is unknown.

Methods: A literature search of 6 biomedical electronic databases was conducted from database 

inception to November 2018. Studies were eligible if they used a randomized design and evaluated 

the effect of treatments on medical event-induced PTSD symptoms in adults. A random effects 

model was used to pool data when two or more comparable studies were available.

Results: Six trials met full inclusion criteria. Studies ranged in size from 21 to 81 patients, and 

included patients with PTSD induced by cardiac events, cancer, HIV, multiple sclerosis, and stem 
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cell transplantation. All trials assessed psychological interventions. Two trials comparing a form of 

exposure-based cognitive behavioral therapy (CBT) with assessment-only control found that CBT 

resulted in lower PTSD symptoms [Hedges’s g = −0.47, (95% CI −0.82 – −0.12), p = .009]. A 

third trial compared imaginal exposure (another form of exposure-based CBT) with an attention 

control and found a trend toward reduced PTSD symptoms. Three trials compared eye movement 

desensitization and reprocessing (EMDR) with active psychological treatments (imaginal 

exposure, conventional CBT, and relaxation therapy), and found that EMDR was more effective.

Conclusion: CBT and EMDR may be promising approaches to reducing PTSD symptoms due to 

medical events. However, additional trials are needed in this patient population.
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Introduction

Posttraumatic stress disorder (PTSD) can occur after experiencing a traumatic event and 

involves symptoms of re-experiencing of the event, avoidance of trauma-related stimuli, 

negative alterations in thoughts and feelings, and hyperarousal [1]. Research has 

traditionally focused on PTSD that develops in response to external traumatic events such as 

military combat, natural disasters, and sexual assault. However, a growing body of literature 

supports the existence of PTSD induced by internal threats in the form of acute medical 

events [2, 3, 4].

Life-threatening disease was included as a potentially traumatic event that could induce 

PTSD in the fourth edition of the Diagnostic and Statistical Manual of Mental Disorders [5]. 

The fifth edition of the Diagnostic and Statistical Manual of Mental Disorders clarified that 

only medical events or illnesses that are sudden or catastrophic are capable of triggering 

PTSD [1]. Medical-event induced PTSD symptoms subsequently have been described in 

several patient populations. Cardiovascular events such as myocardial infarction and stroke, 

for example, can be extremely frightening and traumatic as they often have a sudden onset, 

may lead to death or serious bodily harm, and may cause patients to feel helpless [6]. A 

recent review of the empirical research on cardiac event-induced PTSD found that PTSD 

symptoms that manifest after cardiac events resemble PTSD symptoms induced by external 

events, and the authors suggest that similar types of interventions may be useful [4]. A meta-

analysis by Edmondson et al. estimated the prevalence of clinically significant PTSD 

symptoms after an acute coronary syndrome (ACS) to be approximately 12% [7]. Prevalence 

estimates in the year after stroke are even higher, with 1 in 4 patients developing elevated 

PTSD symptoms [8]. There have also been studies assessing PTSD symptoms in cancer 

patients. Cancer patients frequently report feelings of fear, horror, and helplessness after 

cancer diagnosis. Cues associated with cancer treatment can elicit nightmares and intrusive 

thoughts in these patients [9].

It is worth noting that there has been significant debate over whether PTSD is the correct 

diagnostic entity for this phenomenon. [4, 10, 11]. However, regardless of the diagnostic 
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label, it is clear that the symptoms that patients are experiencing have serious adverse effects 

on health outcomes. For example, patients with cardiac event-induced PTSD symptoms have 

lower medication adherence and appear to be at double the risk of recurrent cardiac events 

and mortality [12, 13, 7, 4]. Stroke survivors who develop PTSD symptoms are nearly three 

times more likely to be nonadherent to medication as compared to stroke survivors without 

PTSD [14]. HIV patients with PTSD symptoms have lower adherence to antiretroviral 

medications and increased rates of disease progression [15].

The optimal treatment of medical event-induced PTSD symptoms remains unknown. Both 

psychotherapy and pharmacotherapy approaches have been used to treat PTSD in other 

patient populations [16, 17, 18]. Evidence has most strongly supported the use of trauma-

focused psychotherapies in treating PTSD in general [16, 19, 20]. Trauma-focused 

psychotherapy is any therapy that utilizes cognitive, emotional, or behavioral techniques to 

facilitate the processing of a traumatic event; many of these therapeutic approaches include 

cognitive behavioral therapy (CBT) techniques such as exposure to trauma-related 

memories, images, cues, and cognitive restructuring [17, 19, 21]. Examples of these 

treatments that have received some of the strongest empirical support are prolonged 

exposure and cognitive processing therapy [16, 19, 20]. Eye movement desensitization and 

reprocessing (EMDR) incorporates cognitive behavioral and psychodynamic therapies, but 

also utilizes dual attention stimuli, such as saccadic eye movements; there is some debate in 

the field regarding which treatment elements are most associated with treatment response 

[20, 21, 22]. Benefits of psychodynamic psychotherapy, interpersonal therapy, and 

pharmacologic therapy (e.g., sertraline, venlafaxine) for treating PTSD have also been 

observed in some studies, but the degree of empirical support is not as strong as for trauma-

focused psychotherapies [19, 20, 23, 24].

It is not yet clear if these treatments are effective in treating PTSD symptoms induced by 

medical events. Despite similarities, medical event-induced PTSD symptoms may also differ 

from those due to external traumatic events given the often future-oriented, rather than 

retrospective, nature of symptoms such as re-experiencing and avoidance [25]. While PTSD 

that develops in response to combat or a natural disaster is generally focused on past events, 

PTSD symptoms triggered by medical events often center on the fear of medical event 

recurrence [25, 26]. This may lead to differences in how patients respond to psychological 

treatments that are generally effective in treating PTSD due to other types of traumas. There 

may also be differences in the acceptability of treatment among patients whose PTSD 

symptoms developed due to an acute medical event, many of whom are identified in medical 

settings and are not ordinarily seeking psychological treatment. Finally, in the case of 

pharmacotherapy, there may be difference in side effects or other adverse effects from 

psychotropic medications in those with PTSD symptoms and comorbid medical disease. 

Though there have been several systematic reviews on medical event-induced PTSD, they 

have not reviewed treatment modalities [27, 28, 29]. A meta-analysis on cardiac-disease-

induced PTSD included a subsection on treatment, referring to two studies that examined 

trauma-focused cognitive behavioral therapy, but the effects were modest due to a lack of 

power [4]. One other prior review focused on early interventions to prevent PTSD [30]. To 

our knowledge, there has been no systematic review that focuses on the treatment of medical 

event-induced PTSD symptoms. Therefore, we performed a systematic review to explore the 
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current understanding of the effectiveness of interventions for reducing medical event-

induced PTSD symptoms.

Method

Search strategy

This systematic review was conducted under the guidance of Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses (PRISMA) criteria. The systematic review was 

registered on PROSPERO, the international prospective register of systematic reviews 

(PROSPERO 2016:CRD42016037666). A literature search of six biomedical electronic 

databases (Ovid MEDLINE, EMBASE, The Cochrane Library, CINAHL, PsycINFO, and 

PILOTS) was conducted from database inception to November 2018. 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 controlled trials 

(RCTs) (see Appendix 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.

Eligibility criteria

To be eligible for this review, studies had to fulfill the following inclusion criteria: (1) 

randomized design; (2) include patients with PTSD symptoms induced by medical events 

including a diagnosis of a life-threatening illness; and (3) include patients over age 18. The 

exclusion criteria were: (1) studies that examined PTSD secondary to being a caregiver; and 

(2) studies that examined PTSD induced by a non-medical event which resulted in medical 

conditions (e.g., burns from a fire or combat-related injuries). Studies that included a mixed 

population of patients (i.e., those with PTSD induced by a medical event and those with 

PTSD induced by other causes) were also excluded unless the medical event-induced PTSD 

group could be analyzed separately. Two investigators from the study team, who were either 

physicians or psychologists, assessed study eligibility based on abstract and then full text 

review, with consensus achieved with a third author at each step of the review.

Data extraction

Two investigators independently extracted data from the eligible studies. Key data extracted 

included: the title of the study, the first author, the year and country of publication, the study 

sample size, the demographic characteristics of the study sample (age, gender, race, marital 

status, and education level), the description of the PTSD intervention, the description of the 

control group, the duration of the trial, the diagnostic tool used to assess PTSD symptoms, 

and the intervention effect estimates on PTSD symptoms or diagnosis. When necessary 

information was not reported in the study, we attempted to contact the authors for further 

details.
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Quality evaluation

The quality of each study was assessed using the Cochrane Risk of Bias Assessment Tool 

for RCTs [31]. This tool assesses quality by examining six domains of bias: selection bias, 

performance bias, detection bias, attrition bias, reporting bias, and other bias. Each study 

was classified as either low risk of bias, high risk of bias, or unclear risk of bias in each of 

these domains by two independent investigators. Discrepancies were resolved by consensus.

Statistical analysis

When the outcome was differences in PTSD symptoms between intervention and control 

groups, means and standard deviations (SDs) for each arm were extracted. If SD was not 

available, we calculated it using the sample size and confidence intervals (CIs).

Results

Literature search

Figure 1 shows the flow of the literature search and selection strategy used in the systematic 

review. A total of 4,485 studies were identified, of which four duplicates were removed. 223 

studies were selected for full-text review after screening titles and abstracts, of which 217 

were excluded. Six articles were ultimately included in the systematic review.

Several noteworthy studies did not meet full eligibility criteria based on their study design. 

A study by Shemesh and colleagues assessed the effect of CBT in patients with PTSD after 

myocardial infarction and found that CBT was associated with a reduction in PTSD 

symptoms [32]. This study was excluded, however, as it used a pre-post design and did not 

randomly allocate participants to a comparator group. Additionally, a study by Jordan and 

colleagues examined a multimodal psychotherapeutic intervention, which included CBT, 

EMDR, and psychoeducation, for patients who experienced electric storm induced-PTSD 

from their implantable cardioverter defibrillator [33]. However, this article was a feasibility 

study without randomization or a control group and was therefore excluded. Several other 

studies examined diverse and interesting interventions, including intensive care unit diaries, 

lipophilic beta blockers in patients with shocks from their implantable intracardiac 

defibrillators, and light versus heavy sedation in the intensive care unit, but they were not 

included in this review given they were not randomized controlled trials [34, 35, 36].

Characteristics of included studies

The six eligible articles were all RCTs investigating the efficacy of psychological 

interventions designed to treat medical event-induced PTSD. Table 1 summarizes the 

characteristics of the studies. The sample sizes ranged from 21 to 81 patients. Patients were 

included based on the presence of PTSD symptoms due to medical illness; these symptoms 

were assessed in different ways, ranging from self-report scales to diagnostic interviews with 

clinicians. The medical illnesses that led to PTSD symptoms included: acute cardiac events 

(2), HIV diagnosis (1), cancer diagnosis (1), stem cell transplantation for hematologic or 

lymphoid malignancy (1), and progressive or relapsing-remitting multiple sclerosis (1).
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Three trials tested the efficacy of types of exposure-based CBT (conventional CBT, 

prolonged exposure, and imaginal exposure) versus a control group (assessment-only groups 

or educational attention control sessions). Three trials compared EMDR with other active 

treatments (imaginal exposure, conventional CBT, and relaxation therapy). The number of 

treatment sessions provided in the studies ranged from 3 to 10 sessions over 4 to 16 weeks. 

The studies utilized follow-up periods ranging from immediately post-intervention (4 weeks) 

to 12 months later. Additionally, the studies measured PTSD symptoms in several different 

ways. Some studies used the Clinician-Administered PTSD Scale (CAPS), a semi-structured 

diagnostic interview, whereas others used self-report symptom questionnaires, including the 

original and revised versions of the Impact of Event Scale (IES, IES-R), the PTSD Symptom 

Scale Interview (PSS-I), the PTSD Checklist-Civilian Version (PCL-C), and the 

Posttraumatic Stress Diagnostic Scale (PDS).

Risk of bias assessment

The six articles varied in terms of risk of bias (Table 2). Several common potential sources 

of bias were identified. Blinding of participants was not possible given the nature of the 

psychological interventions, as participants knew whether they were receiving EMDR, CBT, 

or no therapy. Blinding of outcome assessors was also frequently not possible given the 

participants themselves were the assessors on self-report questionnaires. Additionally, in the 

case of studies evaluating EMDR, two out of the three were published in specialty journals 

focused on this treatment modality.

Efficacy of exposure-based CBT versus control

Three studies compared the efficacy of a type of exposure-based CBT versus a control group 

(Figure 2) [12, 37, 38]. The study by DuHamel and colleagues [36] tested telephone-

administered CBT versus an assessment-only condition in patients with PTSD related to 

hematopoietic stem cell transplantation for hematologic or lymphoid malignancy. Eighty-

nine patients were enrolled in the study, and 5.8% of eligible patients declined to participate. 

Ten CBT sessions were administered over a period of 10 to 16 weeks. The sessions were 

administered by postdoctoral psychology research fellows trained in CBT who were 

supervised by senior CBT clinicians. The intervention sessions focused on psychoeducation 

regarding illness-related PTSD symptoms and CBT, self-monitoring of maladaptive beliefs, 

guided exposure to cues associated with PTSD symptoms, communication skills training, 

and relaxation training. Eight patients dropped out of the study (9.0%). The mean number of 

sessions attended by the patients was 8.36 out of 10 (SD = 3.27). Post-intervention, the 

patients in the CBT group had significantly lower PCL-C scores compared to the patients in 

the control group (MCBT=28.34, Mcontrol = 33.03, p=.02). Additionally, the patients in the 

CBT group had significantly lower scores on the PCL-C subscales of intrusive thoughts 

(MCBT = 8.62, Mcontrol = 10.36, p=.01) and avoidance (MCBT = 2.98, Mcontrol = 4.13, 

p<001), but not on the subscales of hyperarousal or numbing. Also, at the 12-month follow 

up, the CBT group was associated with lower odds of PTSD diagnosis than the control 

group (OR = 1.07, 95% CI 1.01 – 2.41, p = .04).

The study by Pacella and colleagues [38] randomized patients with elevated HIV-induced 

PTSD symptoms to prolonged exposure versus a weekly monitoring/wait list control group. 
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Fifty-eight patients were enrolled in the study, and the refusal rate was not reported. Ten 

prolonged exposure sessions were administered biweekly over five weeks. The sessions 

were conducted by two psychology post-doctoral fellows who received training and were 

supervised by experts in prolonged exposure. Therapy sessions followed standard prolonged 

exposure protocol [39] and focused on education about common reactions to trauma, 

breathing retraining, repeated imaginal exposure to the traumatic event, repeated in-vivo 

exposure to situations encountered in daily life that were avoided due to the traumatic 

memory, and discussion of negative posttraumatic cognitions. The patients in the weekly 

monitoring/wait list control group continued with usual care and were also contacted once 

per week for five weeks to monitor symptoms. Fifteen patients dropped out of the study 

(26.0%), all in the prolonged exposure group, leading to a sample size of 43 patients. The 

patients in the prolonged exposure group experienced a greater decrease in HIV-related PSS-

I scores compared to the patients in the control group, both immediately post-intervention 

and at 3-month follow-up (MPE = 8.30, Mcontrol = 24.13, p < .001 and MPE = 7.32, 

Mcontrol = 20.46, p < .001, respectively).

The study by Shemesh and colleagues [12] examined patients with PTSD symptoms due to a 

cardiovascular event, including myocardial infarction, cardiac catheterization, coronary 

artery bypass graft, angioplasty, cardiac stenting, pacemaker insertion, stroke, or heart valve 

replacement. These patients were randomized to three to five sessions of imaginal exposure 

or to a control group that included one to three educational sessions on medication 

adherence. Sixty patients were enrolled in the study, and 1.6% of eligible patients refused 

participation in the study. Imaginal exposure sessions were administered by a licensed 

psychiatrist or psychologist trained in trauma-focused CBT. They were monitored by a 

doctoral-level study coordinator who determined treatment fidelity to be above 90%. Nine 

patients dropped out of the study (15.0%), leading to a final sample size of 51 patients. This 

study did not publish quantitative data on psychiatric outcomes separately by group given 

that it was a small study and was underpowered to detect treatment effects. However, the 

authors noted that PTSD symptoms (as measured on the IES) improved more in the imaginal 

exposure group compared to the control group, although this difference was not statistically 

significant.

Efficacy of EMDR versus active treatments

Three studies compared EMDR with an active treatment [40, 41, 42]. A study by Arabia and 

colleagues compared EMDR with imaginal exposure in patients with PTSD induced by life-

threatening cardiac events, including cardiac surgery, myocardial infarction, and cardiac 

arrest [40]. Forty-two patients were enrolled in this study. The refusal rate was not reported. 

Ten sessions of EMDR or imaginal exposure were delivered to the patients over a period of 

five weeks. Treatments were carried out by the same doctoral-level therapist with training in 

both forms of treatment. The therapist was a certified EMDR supervisor, and no fidelity 

checks were conducted by outside evaluators. Imaginal exposure fidelity was evaluated by 

an expert and was found to be satisfactory. EMDR treatment used eye movement tracking 

while addressing memories of the cardiac event and associated triggers, as well as 

anticipatory anxiety related to future incidents. No between-session homework was 

assigned. Imaginal exposure sessions consisted of the participants visualizing the traumatic 
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event and recounting it out loud. However, no processing of the imaginal exposure was 

conducted, and no homework (e.g., at-home daily imaginal exposure) was assigned. Eight 

patients dropped out of the study after the one-month follow up, but before the six-month 

follow up (19.1%). In this study, EMDR was associated with significantly lower PTSD 

symptoms compared to imaginal exposure at 5 weeks and 6 months, as measured by the 

IES-R (5 weeks: MIE = 19.67, MEMDR = 12.10, p = .002; 6 months: MIE = 13.64, 

MEMDR= 7.95, p = .03, respectively).

The pilot study by Capezzani and colleagues [40] tested EMDR versus CBT in patients with 

PTSD symptom due to various types of cancer, including breast, colon, uterus, thyroid, 

melanoma, lung, and stomach cancer. Twenty-one patients were enrolled in this study. No 

eligible patients refused participation. Patients in this study received eight weekly treatment 

sessions. EMDR and CBT sessions were provided by the same psychotherapist who was 

experienced in both techniques. EMDR treatments used eye movement tracking and focused 

on psychoeducation, identification and reprocessing of disturbing cancer memories, and 

reduction of distress. CBT treatments varied depending on the presenting PTSD symptoms 

of each patient but could include a combination of visualization, imaginal and/or in vivo 

exposure, relaxation techniques, cognitive restructuring, shifting of attention techniques, and 

maintenance of new behavioral patterns. There was no attrition at follow up. This study 

found that the IES-R scores at 1-month posttreatment were significantly lower in the EMDR 

group compared to the CBT group (MCBT = 46.60, MEMDR = 20.55, p = .002). 

Additionally, the EMDR group scored significantly lower on the CAPS Criterion B subscale 

(intrusion) posttreatment compared to the CBT group (MCBT = 15.30, MEMDR = 6.18, p 

= .004). There were no significant posttreatment differences between the EMDR and CBT 

groups on the CAPS Criterion C subscale (avoidance) or Criterion D subscale 

(hyperarousal).

The study by Carletto and colleagues [41] randomized patients with PTSD symptoms related 

to progressive or relapsing-remitting multiple sclerosis. The patients were randomized to 

either EMDR or relaxation therapy. Fifty patients were enrolled in the study, and 21.2% of 

eligible patients refused to participate. All patients received 10 sessions over 12 to 15 weeks. 

EMDR sessions were administered by three experienced clinicians supervised by a certified 

senior EMDR instructor. EMDR sessions used eye movement tracking and focused on 

stabilization techniques and recall of traumatic images related to the illness. Relaxation 

therapy was administered by two experienced psychotherapists (MSc or higher). Relaxation 

treatment included visualization, diaphragmatic breathing, and progressive muscle 

relaxation. Eight patients dropped out of the study (16.0%), leading to a sample size of 42 

patients. There were no significant differences in PTSD symptoms (as measured on the 

CAPS and IES-R) between the two groups at 6 months. However, PTSD remitted in a 

greater proportion of patients in the EMDR group than in the relaxation therapy group after 

6 months [5/22, 22.7% versus 0/20, 0%; p=.05).

Discussion

Our systematic review found that there were relatively few RCTs investigating treatment of 

medical event-induced PTSD. We identified only six RCTs that tested psychotherapy 
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interventions, and none that evaluated pharmacotherapy or other types of treatment. There 

were two notable findings from our review of eligible trials: (1) exposure-based CBT 

interventions were associated with significantly lower PTSD symptoms posttreatment 

compared to control groups, and (2) EMDR may be superior to other active treatments, 

although the strength of evidence for this finding was viewed as weak. These studies 

included patients with PTSD induced by several different medical events, including cardiac 

events, cancer, HIV, and neurologic disease. There were no studies examining treatment of 

patients with PTSD secondary to critical illness requiring intensive care unit stays and 

mechanical ventilation, even though there are a growing number of articles showing a high 

prevalence of elevated PTSD symptoms in this patient population [43, 44]. The included 

studies tested several types of CBT (including conventional CBT, prolonged exposure, 

imaginal exposure), as well as EMDR.

Guidelines generally recommend trauma-focused psychotherapy as first-line treatment for 

PTSD [16]. The Department of Veterans Affairs (VA) recommends trauma-focused 

psychotherapy over pharmacotherapy, specifically endorsing prolonged exposure, cognitive 

processing therapy, CBT, and EMDR [17]. The American Psychological Association (APA) 

strongly recommends CBT, cognitive therapy, and prolonged exposure therapy, and suggests 

the use of EMDR, in treating PTSD patients [18]. A meta-analysis by Watts and colleagues 

concluded that cognitive therapy, exposure therapy and EMDR were all effective in treating 

PTSD, with large effect sizes (g=1.63, 1.08. and 1.01), respectively [17]. Our systematic 

review suggests that these therapies are also effective in treating PTSD symptoms due to 

medical events. The effect size in this patient population is not known because the 

significant amount of heterogeneity between the studies prevented us from pooling their 

data. Further studies are needed to estimate how effective these treatments are in this patient 

population, and if other distinct treatments are needed.

Limitations

There were several limitations to this systematic review. There were few RCTs on this topic, 

and those that were published had small sample sizes. The studies included in this review 

varied in terms of risk of bias. In addition, the studies frequently assessed PTSD symptoms 

by self-report questionnaires rather than by diagnostic interviews. Given that patients were 

unblinded, the patients knew if they were receiving EMDR, CBT, or a control group, and 

this may have caused them to underreport or overreport PTSD symptoms. There is also the 

question of how many patients with PTSD symptoms also had other psychiatric 

comorbidities such as depression and anxiety, and how these may have affected the results. 

There was variability in the duration of follow-up, ranging from immediately post-

intervention to 12 months afterwards. This limited the understanding of the sustained 

response of any treatment effects over time. Finally, there was a substantial degree of 

heterogeneity among the studies that prevented pooling of the data. The studies differed in 

terms of the medical illnesses of the patients included, and it is possible that the 

effectiveness of a treatment varies according to the type of medical event (i.e., cardiac arrest 

versus cancer diagnosis). There was also heterogeneity in terms of the interventions tested, 

the control groups utilized, and the measures of PTSD symptoms. In particular, two of the 
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three studies compared CBT with an assessment-only control group; the lack of an attention 

control limited the interpretability of the active ingredients in the CBT interventions.

Given the substantial number of patients with medical event-induced PTSD symptoms, 

larger RCTs are needed to determine more conclusively whether trauma-focused 

psychotherapy interventions should be recommended for treating PTSD symptoms induced 

by medical events. The field would also benefit from interviewing those with medical event-

induced PTSD symptoms to learn their preferences for therapy for this condition. Given that 

the traumatic medical events often occur in the medical setting (e.g., presenting to the 

emergency department with these events, prolonged hospital stays for treatment of these 

events), there may be unique opportunities to intervene more rapidly to prevent the onset of 

PTSD in the first place.

Conclusions

The optimal treatment of PTSD symptoms induced by medical events remains unclear. This 

systematic review demonstrates that well-designed RCTs of evidence-based treatments are 

still needed in this patient population. The results from the few existing trials suggest that 

types of exposure-based CBT (including conventional CBT, prolonged exposure, and 

imaginal exposure) and EMDR may be effective in treating PTSD symptoms due to medical 

events. Given the small number of studies evaluating treatments in this patient population, 

there is a need for further research on the efficacy of psychotherapy in those with medical 

event-induced PTSD symptoms.
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Highlights

• Medical event-induced PTSD has been described in several patient 

populations

• Few trials exist that investigate treatments for PTSD symptoms induced by 

medical events

• In this systematic review, both cognitive behavioral therapy and eye 

movement desensitization and reprocessing were associated with decreased 

PTSD symptoms
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Figure 1. 
Flowchart of the systematic literature review.
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Table 1

Characteristics of Included Studies

Source Country Medical 
illness of 
patients

PTSD 
inclusion at 
baseline

n Treatments 
studied

No. of sessions; 
format

Outcome 
assessor

Follow-up

Arabia et al. 
(2011)

Italy Cardiac 
event

IES-R > 22 42 EMDR vs. IE 8 sessions by a 
doctoral- level 
therapist

IES-R Post 
intervention-6 
months

Capezzani et 
al. (2013)

Italy Cancer DSM-IV 
criteria 21 EMDR vs. 

CBT
8 sessions by a 
psychotherapist

CAPS, 
IES-R

1 month

Carletto et al. 
(2016)

Italy Multiple 
Sclerosis

DSM-IV 
criteria

42 EMDR vs. RT 10 sessions by a 
clinician or 
psychotherapist

CAPS, 
IES-R

6 months

DuHamel et 
al. (2010)

US Stem cell 
transplant

PCL-C +/− 
PTSD 
symptoms on 
the BSI

81 CBT vs. 
assessment 
only control

10 telephone sessions 
by a post-doctoral 
fellow

PCL-C 6 months-12 
months

Pacella et al. 
(2012)

US HIV PDS 43 PE vs. 
assessment. 
Only control

10 sessions by a post-
doctoral fellow

PSS-I Post 
intervention-3 
months

Shemesh et 
al. (2011)

US Cardiac 
event

DSM-IV 
criteria

51 IE vs. attention 
control

3-5 sessions by a 
psychiatrist or 
psychologist

IES, PDS Post 
intervention

Note. Abbreviations: IES-R, Impact of Events Scale-Revised; DSM, Diagnostic Statistical Manual of Mental Disorders; PCL-C, PTSD Checklist-
Civilian Version; BSI, Brief Symptom Index; PDS, Posttraumatic Diagnostic Scale; CAPS, Clinician Administered PTSD Scale; PSS-I, PTSD 
Symptom Scale-Interview; IE, Imaginal Exposure; RT, Relaxation Therapy
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Table 2

Risk of Bias of Included Studies

Study Selection bias Performance 
bias

Detection 
bias

Attrition bias Reporting 
bias

Other bias

Random 
Sequence 

Generation

Allocation 
Concealment

Blinding of 
participants and 

personnel

Blinding of 
outcome 
assessors

Incomplete 
outcome data

Selective 
outcome 
reporting

Other risk 
of bias

Arabia (2011) Unclear Unclear High Unclear Low Low Unclear

Capezzani 
(2013)

Unclear Unclear High Unclear Low Low Unclear

Carletto 
(2016)

Low Unclear High Low High Low Unclear

DuHamel 
(2010)

Low Low High Unclear Low Low Low

Pacella (2012) Low Low High Low High Low Low

Shemesh 
(2011)

Low Low High High Low High Low
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