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comes and furthering our understanding of the impact of subjective
experience on trauma psychopathology.

KEYWORDS

peritraumatic distress, PTSD, review, trauma

1 | INTRODUCTION

1.1 | Abrief history of posttraumatic stress disorder criterion A

Since its introduction to psychiatric nosology in the Diagnostic and Statistical Manual, Third Edition (DSM-III), post-
traumatic stress disorder (PTSD) has undergone several changes in its definition of Criterion A (the requirement for

exposure to a traumatic event). These changes highlight the ongoing debate about whether trauma should be defined
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objectively, by event type; subjectively, by an individual's response to a potentially traumatic event; or both. A brief
history of the evolution of PTSD Criterion A provides a revealing glimpse into these difficulties of defining traumatic
stress.

A traumatic event was first operationalized in the DSM-III's Criterion A as “a recognizable stressor that would evoke
significant symptoms of distress of almost everyone” (American Psychiatric Association, 1980, p. 200). The accompa-
nying text explained that events could qualify as traumatic if they were of a catastrophic nature and “generally out-
side the range of such common experiences as simple bereavement, chronic illness, business losses, or marital con-
flict.” (American Psychiatric Association, 1980, p. 265) This definition of trauma exposure thus emphasized its objec-
tive nature, and in neither the DSM-III diagnostic criteria nor its accompanying text was there mention of a subjec-
tive reaction to the trauma in the immediate vicinity of its occurrence. With the advent of the DSM-III-R, Criterion
A formally defined a traumatic stressor as “an event that is outside the range of usual human experience” (American
Psychiatric Association, 1987, p. 247). It also gave specific objective examples of qualifying stressors, and, for the first
time, made reference in the accompanying text to a subjective peritraumatic stress reaction that is “usually experi-
enced with intense fear, terror, and helplessness” (American Psychiatric Association, 1987, p. 247).

The DSM-IV work group deliberated over whether Criterion A should continue to be objectively defined or whether
explicit reference to the subjective peritraumatic response should be included (Davidson et al., 1996). A field trial exam-
ining the impact of alternative versions of Criterion A on the prevalence of the PTSD diagnosis found very little varia-
tion in prevalence rates whether or not a component of subjective peritraumatic reactions was added to an objective
definition of trauma (Kilpatrick et al., 1998), suggesting that peritraumatic stress reactions have low positive predictive
value (PPV) for PTSD. Despite this, the work group ultimately decided to split Criterion A into two parts, with Crite-
rion A1 outlining an objective component (“the person experienced, witnessed, or was confronted with an event or
events that involved actual or threatened death or serious injury, or a threat to the physical integrity of self or others”)
(American Psychiatric Association, 1994, p. 427) and Criterion A2 outlining a subjective component (“the person's
response involved intense fear, helplessness, or horror”) (American Psychiatric Association, 1994, p. 428).

In contrast, the DSM-5 work group reached a different consensus about the utility of a subjective trauma criterion
deciding to remove the subjective component of trauma from the PTSD diagnostic criteria. To support this decision,
the work group cited evidence that Criterion A2 is poorly predictive of chronic PTSD, that peritraumatic reactions
other than the explicitly listed “fear, helplessness, or horror” could also predict PTSD, and that a significant number of
individuals may meet Criteria B-F after a Criterion A1 event without meeting Criterion A2 (Friedman, 2013; Friedman,
Resick, Bryant, & Brewin, 2011). At the same time, the objective Criterion A1—now simply Criterion A—was expanded
toinclude indirect work-related exposure to traumatic events (e.g., police officers reading details of child abuse, rescue
workers handling human remains), and the definition of what constituted a qualifying indirect exposure was made more
explicit (American Psychiatric Association, 2013).

The winding course of development of the DSM’s Criterion A for PTSD speaks to the ongoing debate about whether
trauma should be defined objectively, subjectively, or both. The recent removal of Criterion A2 from the DSM-5 PTSD
diagnostic criteria does not constitute a refutation of the subjective experience of trauma. On the contrary, this deci-
sion emphasizes its near-universality. Kilpatrick's field trial finding (Kilpatrick et al., 1998) that the prevalence of PTSD
is not influenced by the presence of a peritraumatic stress criterion has been argued to suggest that peritraumatic
stress reactions are so common that they are considered superfluous when used to diagnose PTSD in conjunction with
objective criteria of traumatic stress. Since Kilpatrick's report, a number of other studies (Bedard-Gilligan & Zoellner,
2008; Breslau & Kessler, 2001; Schnurr, Spiro, Vielhauer, Findler, & Hamblen, 2002) have emerged in support of the
frequency with which Criterion A2 reactions occur in the context of trauma, which renders these reactions diagnos-
tically redundant when used together with Criterion A1. Moreover, studies examining the independent utility of sub-
jective peritraumatic reactions to predict PTSD have reported that individuals can meet DSM-|V Criteria B-F for PTSD
without having experienced a Criterion A1 event (Bodkin, Pope, Detke, & Hudson, 2007; Gold, Marx, Soler-Baillo, &
Sloan, 2005; Olde, van der Hart, Kleber, & van Son, 2006)—although, of note, the idea that individuals can develop
PTSD without a qualifying trauma is controversial (Pai, Suris, & North, 2017), and it can be argued that the occurrence
of psychiatric symptoms after a stressful but nontraumatic event is better diagnosed as another psychiatric disorder
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(e.g., adjustment disorder). Finally, the subjective trauma criteria operationalized in Criterion A2 encompassed only
the emotions of “fear, helplessness, and horror,” which did not adequately capture the full range of peritraumatic emo-
tional reactions that research has suggested to be predictive of PTSD (Brewin, Andrews, & Rose, 2000). For these rea-
sons, it remains a priority to better understand the nature of subjective peritraumatic stress reactions. The rest of this
review will focus on one construct, peritraumatic distress, that holds promise for elucidating these reactions, framed in
the context of a reliable and validated instrument that originally spurred its development, the Peritraumatic Distress

Inventory (PDI).

1.2 | Peritraumatic distress and the PDI

Following the emergence of DSM-IV PTSD Criterion A2 describing the “fear, helplessness, or horror” thought to be
inherent in a person's peritraumatic stress reactions, considerable research efforts were geared towards elucidat-
ing the association between subjective peritraumatic responses and PTSD symptomatology. Studies of peritraumatic
responses have shown that a variety of physiological, emotional, and cognitive responses occur in the context of expo-
sure to a trauma, above and beyond what was described in the DSM-IV Criterion A2. These include heightened emo-
tional and physiological arousal, such as a sense of personal life threat (March, 1993); fear; feelings of helplessness,
horror, guilt, and anger (Bernat, Ronfeldt, Calhoun, & Arias, 1998; Brewin et al., 2000; Ehlers, Mayou, & Bryant, 1998;
Roemer, Litz, Orsillo, Ehlich, & Friedman, 1998); shame; loss of bowel and bladder control (Lehman, 1985; Solomon,
Laor, & McFarlane, 1996); and shaking, trembling, and increased heart rate (Bernat et al., 1998; Resnick, 1997; Shalev
et al., 1998; Tucker, Dickson, Pfefferbaum, McDonald, & Allen, 1997).

Inthe context of these findings, and with the stated goal of “creating an inventory of immediate responses to trauma”
to aid in the understanding of how PTSD develops, Brunet and colleagues developed and validated the psychometric
properties of the PDI (Brunet et al., 2001, p. 1480). They described a 13-item self-rated questionnaire with instructions
for the rater to report the extent to which each item was experienced “during and immediately after” a critical incident.
Items were scored on a Likert scale from O (not true at all) to 4 (extremely true) and assessed responses ranging from

»u

emotional (“I felt helpless to do more,” “I felt sadness and grief”) to physiological (“I had difficulty controlling my bowel
and bladder,” “I had physical reactions like sweating, shaking, and pounding heart”) to cognitive (‘| thought | might die”).
In a cross-sectional sample of n = 702 police officers and n = 301 matched nonpolice controls, the PDI was found to be
internally consistent, with good test-retest reliability and good convergent and divergent validity (Brunet et al., 2001).

Following this study, the PDI was increasingly utilized in research and clinical contexts. It was further validated for
use in other languages, specifically French (Jehel, Brunet, Paterniti, & Guelfi, 2005) and Japanese (Nishi et al., 2009)
as well as in a specific population (i.e., children; Bui et al., 2011). In addition, a Creole translation of the PDI was found
to be internally consistent with a Cronbach's alpha of .82 (Derivois, Cénat, Joseph, Karray, & Chahraoui, 2017). The
term “peritraumatic distress”—defined as a set of physiological, emotional, and cognitive responses that occur at and
immediately after the time of a trauma—became common parlance for describing subjective peritraumatic reactions
both meeting and exceeding Criterion A2. Although Brunet et al. (2001) originally pointed out the utility of the PDI as
a measure of Criterion A2, the research literature already available at the time suggested that Criterion A2 actually
encompassed only a small subset of possible peritraumatic stress reactions, and that the PDI assessed a broader range
of such emotional and physical reactions, all of which fell under the umbrella of subjective immediate responses to
trauma. The creation of this inventory, therefore, operationalized the construct of peritraumatic distress and made it
possible to assess with a validated instrument a broader range of the subjective experience of trauma. This started the
field on the path of clarifying how the subjective experience of trauma can contribute to the development of PTSD.

Moreover, the PDI enabled the systematic study of peritraumatic distress as a distinct phenomenon that, although
originally constructed to aid in the diagnosis of PTSD, could be applied across diagnostic categories to characterize the
role that subjective stress reactions play in the development of other disorders as well. In this way, peritraumatic dis-
tress could be conceptualized as a construct that comprehensively encapsulates an individual's subjective experience
during and immediately after trauma and aids in the diagnosis of trauma-related sequelae including, but not limited to,
PTSD.
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1.3 | The current review

Since the introduction of the peritraumatic distress construct and the PDI in 2001, a number of studies have emerged
examining the association between peritraumatic distress and psychopathology, including but not limited to PTSD. The
only review on this topic published to date is a 2012 meta-analysis (Thomas, Saumier, & Brunet, 2012) that assessed
the correlation between peritraumatic distress as measured by the PDI and PTSD symptoms, after accounting for the
time elapsed between the traumas and PDI and PTSD symptom assessments. This meta-analysis systemically reviewed
the French- and English-language literature and included 22 studies after the application of inclusion and exclusion
criteria. It found a correlation of .55 (95% CI = .49-.61, outcome of homogeneity analysis significant at Cochran’
Q=68.93,df = 19, p < .001) between PDI score and PTSD symptoms and demonstrated no significant effect of time
elapsed between trauma and PTSD symptom assessment on the correlation between PDI and PTSD symptoms overall.
However, meta-regression analyses conducted separately on studies with early (20-867 days) versus late (90-5,987
days) PDI assessments showed that there was a time-dependent reduction in correlation between PDI and PTSD symp-
toms in the late PDI assessment group (8 = —.59, p < .05). Although this study was comprehensive regarding its stated
goals and yielded a high quality of evidence as a meta-analysis, it was limited in that it examined only adults (one study
on children was excluded because the PDI had not been validated for children at that time) and examined PTSD, as
defined by DSM-|V Criterion A1, as its only outcome.

The current study aims to comprehensively review and synthesize the past 15 years of research on peritraumatic
distress conducted using the PDI as a measurement instrument, including all age groups and including outcomes other
than PTSD. The literature on peritraumatic distress from the introduction of the PDI in 2001 through November 2017
iscomprehensively reviewed herein, with afocus on the following three questions about peritraumatic distress as mea-
sured by the PDI: (1) is peritraumatic distress associated with PTSD symptoms?; (2) is peritraumatic distress associated
with symptoms of psychiatric outcomes other than PTSD?; and (3) is peritraumatic distress associated with psychiatric
outcomes even after non-Criterion A events?

We will also discuss the potential implications of peritraumatic distress for future research, including within
approaches, such as the Research Domain Criteria (RDoC), that conceptualize mental illness from a dimensional per-
spective. It is hoped that this review and synthesis will both summarize the research findings thus far and clarify the
future research trajectory and potential clinical applications of the construct. Please note that the construct of per-
itraumatic dissociation, although related to peritraumatic distress, will not be specifically discussed as part of this

review except to indicate when it was controlled for in the studies we assessed.

2 | METHODS

We conducted a comprehensive search of the scientific literature using the PubMed, MEDLINE, and PILOTS databases
for studies published in English and French from the introduction of the PDI in September 2001 through November

» o«

2017 using the keywords “peritraumatic distress,” “peritraumatic stress,” and “peritraumatic reaction.” To complete
the search, relevant articles were extracted from the references section of the manuscripts found in the initial liter-
ature search. We also extracted the following methodological features of each article: sample size and composition,
study design, PDI used, psychological outcome assessed (PTSD, eating disorders, etc.), time at which symptoms were
measured in relation to the traumatic event, and strength of the association between the distress reported and the
outcome assessed.

We restricted inclusion to studies that met the following two criteria: (a) use of the PDI, due to its reliabil-
ity, validity, and high frequency of use in evaluating peritraumatic distress; and (b) report of association between
peritraumatic distress as measured by the PDI and psychiatric outcomes. Both studies that found an associa-
tion between peritraumatic distress and psychiatric outcomes, and those that did not find an association, were
included. We excluded reviews, case reports, and non-peer-reviewed research papers. Studies that only assessed
for a relation between peritraumatic distress and nonpsychiatric outcomes (e.g., musculoskeletal pain) were also
excluded.
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3 | RESULTS

The initial literature search yielded 394 results, of which 29 were reviews and the rest either did not utilize the PDI
or did not report an association between PDI and psychiatric outcomes. Additionally, two potentially relevant articles

were not accessible to the authors. This resulted in a total of 57 articles that are included in the present review.

3.1 | Study characteristics

Characteristics of each study, including author, year, sample population, trauma type, time elapsed between traumatic
events and their assessments, outcomes measured, inventories used, and statistical values of significance are reported
in Table 1. Assessments spanned multiple iterations of the DSM (i.e., both the DSM-IV and the DSM-5). Sample sizes
in the studies ranged from N = 21 to N = 1,355. The age ranges of participants included adults, children less than
18 years old, and elders aged 65 and up. Multiple specific populations were studied, including police officers, nurses,
911 telecommunicators, parents, pregnant women, rescue workers, and university students. Although population cate-
gories could overlap (e.g., 911 telecommunicators could also be parents), the studies specified the types of traumas they
were assessing based on these categories (e.g., Pierce & Lilly, 2012; only assessed “duty-related exposure to potentially
traumatic calls”). Studies were also conducted across several countries, both in the developed world (e.g., US, France,
Canada, New Zealand, Australia, the Netherlands, Japan) and in the developing world (e.g., Haiti, Brazil, Sri Lanka,
Rwanda). Index traumas included natural or human-caused disasters (e.g., World Trade Center attack, earthquakes,
floods, factory accidents), interpersonal traumas (e.g., assault, burglary), noninterpersonal traumas (e.g., medical ill-
ness, motor vehicle collision), and loss (i.e., sudden death of a loved one). In some studies, participants directly experi-
enced trauma; in others, participants witnessed it as it was happening to others, were exposed to it indirectly through
first responder work, or learned that it happened to a loved one. Some studies assessed the relation between peritrau-
matic distress and psychiatric outcomes after potentially stressful events that do not qualify as Criterion A traumas
(i.e., nonworked-related media exposure to a disaster, childbirth). The time elapsed between the traumatic events and
their assessments using the PDI ranged from less than 48 hours to greater than 12 years: i.e., in some studies, the
PDI was used as a retrospective measure with considerable temporal distance from the time of the trauma. The time
elapsed between the traumatic events and the assessed outcome measures ranged from less than one week (only in
assessments for non-PTSD psychiatric outcomes) to greater than 12 years—although, of note, not all studies reported
a precise follow-up time frame, and PTSD can only be diagnosed at least one month after an index event. The primary
outcome assessed by the majority of studies was PTSD, but other outcomes were assessed as well, including depres-
sion, dissociation, posttraumatic growth, the effects of medications (propranolol), biological measures (basal cortisol
levels upon awakening), memory performance, traumatic grief, disordered eating, sleep disturbances, pain catastro-
phizing, and child behavior. As per our inclusion criteria, all peritraumatic distress assessments were performed using
the original PDI or another variant (e.g., Japanese version, Creole version, French version, child version). Forty-seven
of the 57 studies found a significant association between peritraumatic distress and psychiatric outcomes, while the

remaining ten studies either did not find any association or did not find an association within a particular analysis.

3.2 | Peritraumatic distress and PTSD

Fifty out of 57 studies examined the association between peritraumatic distress and PTSD symptoms, making PTSD by
far the most common outcome measured in the studies reviewed. Both clinician-assessed and self-report measures of
posttraumatic stress were utilized. The most common PTSD inventories used were the Impact of Event Scale Revised
(IES-R), the Clinician-Administered PTSD Scale (CAPS), and the PTSD Checklist (PCL). Studies varied in design and
included both cross-sectional studies and longitudinal studies. Some studies controlled for other variables, such as age,
gender, witness status, and history of psychiatric illness. Some studies also examined associations between peritrau-
matic distress and specific PTSD criteria, including re-experiencing, intrusions, avoidance, and hyperarousal. In 48 of
the 50 studies that examined the relation between the PDI and PTSD symptoms, a significant association between
peritraumatic distress and at least one of the PTSD outcome measures was reported.
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However, seven studies either did not find an association overall (two of 50 studies) or did not find an association
within a particular analysis (five of 50 studies). Kuhn, Blanchard, Fuse, Hickling, and Broderick (2006) showed that the
PDIwas associated with CAPS scores at 1 month, but not at 3 months or 6 months; and that the PDI was associated with
PCL scores at 1 month and 3 months, but not at 6 months. Dickie et al.’s study (2008), which did not directly examine
the association between peritraumatic distress and PTSD, found that the PDI did not mediate the relationship between
memory performance and CAPS scores. Allenou et al.’s study (2010) of mothers and fathers after their children expe-
rienced a motor vehicle collision found that the PDI was associated with PCL scores in mothers but not in fathers. Maia
et al. (2011) found no association between peritraumatic distress and PTSD Checklist Civilian (PCL-C) scores in active
duty police officers. Letamendia et al. (2012) found that the PDI was associated with PCL scores at five weeks but not
at three months. Hiar et al. (2016) found the PDI to be correlated with PCL scores at 12 months in bivariate but not in
multivariate analyses. Finally, Tanisho et al. (2016) found the PDI to be associated with IES-R at baseline (2-3 months

postevent) but not at follow-up (14-15 months postevent).

3.3 | Peritraumatic distress and psychiatric outcomes other than PTSD

Twenty-four studies examined the association between peritraumatic distress and psychiatric outcomes other than
PTSD, including acute stress disorder (ASD), anxiety, depression, sleep disturbances, complicated or traumatic grief,
disordered eating, pain catastrophizing, and psychological distress. The vast majority (23 of 24) of the studies showed
positive correlations between peritraumatic distress and at least one of the outcomes measured.

In a sample of 50 individuals after a motor vehicle collision, Kuhn et al. (2006) found that peritraumatic distress was
associated with ASD symptoms two weeks after the collision. One validation study of the Japanese version of the PDI
(Nishi et al., 2009) in N = 135 individuals after a motor vehicle collision found that, in addition to being significantly
associated with PTSD as assessed by the IES-R, peritraumatic distress was also significantly associated with the Hos-
pital Anxiety and Depression Scale (HADS) total score and anxiety and depression subscores. Three other studies, one
of N= 1,355 adults, one of N =872 children, and one of N = 128 street children after an earthquake (Cénat & Derivois,
2014, 2015; Derivois et al., 2017), found peritraumatic distress to be associated with depression symptoms as well as
PTSD. One prospective study (Kunst, 2010) examining posttraumatic growth in N = 678 (n = 205 at follow-up) sur-
vivors of violence found a significant linear relationship between peritraumatic distress and posttraumatic growth at
baseline and 6 months. Another study (Kunst, 2012) examined the same population cross-sectionally and found that
peritraumatic distress was associated with posttraumatic growth. One prospective study (Bui et al., 2012) of N = 698
(n = 109 at follow-up) individuals after watching media coverage of a recent earthquake in Japan found that, in addi-
tion to being associated with PTSD symptoms at 2 months, peritraumatic distress assessed less than 1 month after
the event was associated with disruptive nocturnal sleep in the 10 days after the event. In a study of N = 125 adults
after a loved one's sudden death, Hargrave, Leathem, and Long (2012) found that peritraumatic distress was associ-
ated with both PTSD and complicated grief symptoms. Similarly, a study of N = 102 individuals after the death of a
family member in the Rwandan genocide found peritraumatic distress to be a mediator of traumatic grief symptoms
(Mutabaruka, Séjourné, Bui, Birmes, & Chabrol, 2012). One prospective study (Rodgers, Franko, Brunet, Herbert, &
Bui, 2012) assessed disordered eating symptoms in N = 698 (n = 113 at follow-up) individuals after exposure to media
coverage of an earthquake and found that peritraumatic distress was associated with bulimia in hierarchical regres-
sion analysis. In a sample of N = 1,039 adults after a motor vehicle collision, Pereira et al. (2014) found an association
between peritraumatic distress and pain catastrophizing as measured by the 13-item Pain Catastrophizing Scale.

Although most studies found an association between peritraumatic distress and psychiatric outcomes other than
PTSD, five studies did not show an association between the two either overall or within a particular analysis. Simeon,
Yehuda, Knutelska, and Schmeidler (2008) examined 21 individuals highly exposed to the 9/11 World Trade Center
attacks and found that the PDI was significantly associated with CAPS scores but not dissociation as measured by the
Dissociative Experiences Scale (DES). McCaslin et al.’s assessment (2009) of Sri Lankan university students found that
the PDI was significantly associated with PTSD Checklist Specific (PCL-S) scores but not with posttraumatic growth
as assessed by the Posttraumatic Growth Inventory (PTGI). Rodgers et al. (2012) found that the PDI predicted bulimia
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but not oral control, dieting, or composite disordered eating symptoms as assessed by the 26-Item Eating Attitudes
Test (EAT-26) after media exposure to the March 2011 Japan earthquake. Hiar et al.’s study (2016) of individuals
after the Arab Spring riots in Tunisia found that the PDI was not independently associated with somatic symptoms
as assessed by the Patient Health Questionnaire (PHQ) at 12 months in multiple regression analysis. Finally, Tanisho
et al.’s study (2016) of survivors of two nuclear power plant accidents found that the PDI predicted psychological dis-
tress as assessed by the Kessler Psychological Distress Scale (K6) at baseline but not at a follow-up interval of 14-15

months.

3.4 | Peritraumatic distress and psychiatric outcomes after non-criterion A events

Three of the studies reviewed herein assessed the association between peritraumatic distress and psychiatric out-
comes after events that do not meet the PTSD DSM-5 Criterion A. Similar to studies in populations experiencing a
Criterion A trauma, all of these studies found that the degree of peritraumatic distress experienced was associated
with the development of psychiatric sequelae, including PTSD-related symptoms (symptoms qualifying for PTSD Cri-
teria B-H but not for Criterion A).

In two studies (Bui et al., 2012; Rodgers et al., 2012), peritraumatic distress and its relation to psychiatric disorders
was assessed after media exposure to a traumatic event. As described above, one study (Bui et al., 2012) of N = 698
(n = 109 at follow-up) individuals who watched media coverage of a recent Japanese earthquake found that peritrau-
matic distress was associated with both PTSD-related symptoms and disruptive nocturnal sleep. Another prospec-
tive study (Rodgers et al., 2012) found that, in N = 698 (n = 113 at follow-up) individuals who were exposed to media
coverage of an earthquake, peritraumatic distress was associated with bulimia symptoms. Finally, one study (Boudou,
Séjourné, & Chabrol, 2007) found that peritraumatic distress was associated with PTSD-related symptoms in a sample
of N =117 women assessed six weeks after childbirth (which does not classically qualify as a Criterion A trauma in the
DSM-5, although the authors argue that the experience of childbirth can be traumatic).

4 | DISCUSSION

In this comprehensive review and synthesis of 15 years of research into the peritraumatic distress construct, we first
placed peritraumatic distress in its historical context by providing background information on the evolving conceptu-
alization of trauma. We provided an overview of the changing definition of Criterion A for PTSD in the DSM, which
encapsulates the tension in the modern understanding of traumatic stress between objective and subjective defini-
tions of trauma. We then described the efforts made over the past several decades to better understand the subjective
experience of distress during and immediately after exposure to a traumatic event, and the way in which consolidating
these distressing experiences into the single construct of peritraumatic distress resulted in the formation of Brunet
and colleagues’ PDI.

Following this introduction, we comprehensively reviewed the literature on peritraumatic distress for published
articles that used the PDI to assess for the association between peritraumatic distress and psychiatric outcomes,
including but not limited to PTSD. Our review supports an association between peritraumatic distress and PTSD symp-
tom severity, in both cross-sectional and prospective observational studies, across multiple age groups, in a variety
of cultural contexts, after multiple types of trauma, and after varying degrees of proximity to the trauma. We also
found an association between peritraumatic distress and psychiatric sequelae other than PTSD, including compli-
cated/traumatic grief, sleep problems, and disordered eating. Our review also suggests that peritraumatic distress
experienced after stressful events that do not meet DSM-5 Criterion A for PTSD can nevertheless result in PTSD-
related symptoms as well as other negative psychiatric outcomes in individuals exposed to them.

Although the majority (47 of 57) of the studies we included in this review found an association between peritrau-
matic distress and the measured psychiatric outcomes, the remaining 10 studies either did not find an association over-

all (two of 10) or did not find an association within at least one particular analysis (eight of 10). While the weight of
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the evidence does suggest peritraumatic distress as a risk factor for psychiatric outcomes including but not limited to
PTSD, some reasons for why these 10 studies did not find an association can be posited. For example, three of the ten
studies (Kuhn et al., 2006; Letamendia et al., 2012; Tanisho et al., 2016) found an association between peritraumatic
distress and PTSD at shorter-term but not at longer-term follow-up, which suggests that the association between the
PDI and PTSD symptoms may decrease over time. On the other hand, these studies’ findings stand in contrast to those
of multiple other studies in our review showing an association between peritraumatic distress and PTSD up to several
years after the traumatic event occurred. Additionally, five of the 10 studies demonstrated no association between per-
itraumatic distress and a psychiatric outcome other than PTSD—namely, posttraumatic growth (McCaslin et al., 2009);
oral control, dieting, and composite disordered eating symptoms (Rodgers et al., 2012); somatic symptoms (Hiar et al.,
2016); and psychological distress (Tanisho et al., 2016). This raises the question of whether peritraumatic distress is as
robust of a risk factor for the development of psychiatric sequelae other than PTSD, although of note two other studies
(Kunst, 2012; Nishi et al., 2016) did find an association between peritraumatic distress and posttraumatic growth.

From a clinical perspective, assessing peritraumatic distress as a potential risk factor in the development of adverse
psychiatric outcomes might be useful in triaging patients into lower-risk and higher-risk groups after experiencing a
traumatic event, to institute preventative and early treatment measures in case psychiatric sequelae do develop. When
used as screening tools, instruments with high sensitivity and a high negative predictive value are desired. In one study
(Nishi et al., 2010) of N = 79 individuals admitted to an intensive care unit after a motor vehicle collision, PDI scores
were found to be predictive of PTSD, and a cutoff score of 23 achieved maximal sensitivity (77%) and specificity (82%),
with a negative predictive value of 93% and a PPV of 53%. Further validation studies of the PDI to find a cutoff score
that maximizes its sensitivity and negative predictive value would improve the utility of this instrument as a screening
tool.

When considering the use of the PDI in this manner, however, it is important to keep in mind that, while our review
provides evidence for an association between peritraumatic distress and psychopathology, it cannot posit a causal link
between the two (i.e., it cannot show that peritraumatic distress causes psychopathology). Therefore, based on the
current evidence, peritraumatic distress can at best be considered a risk factor for developing psychiatric sequelae
after experiencing trauma. In addition, other literature has demonstrated that most individuals exposed to potentially
traumatic events do not go on to develop PTSD (Cahill & Pontoski, 2005) and that certain early interventions, such as
psychological debriefing, have not been shown to be useful for preventing PTSD after traumatic incidents (Rose, Bisson,
Churchill, & Wessely, 2002). These findings should be considered if designing early interventions aimed at reducing the
risk of PTSD, to avoid overtreatment and potential harm in the peritraumatic and short-term posttraumatic setting.

From a research perspective, the study of peritraumatic distress can be seen as a dimensional, rather than categor-
ical, approach to the etiology and mechanisms of psychopathology. Evidence suggests that peritraumatic distress may
be a transdiagnostic variable, and thereby useful in furthering our understanding of the underpinnings of multiple syn-
dromic processes that share acommon root. As such, the potential applications of the peritraumatic distress construct
accord well with the NIMH's RDoC initiative to integrate multiple levels of research findings to better understand the
full dimensional range of human behaviors, from normal to pathological.

Some background on the RDoC is given here for context. In recent years, as part of an NIMH initiative to incorpo-
rate the past several decades of research in genetics, neuroscience, and behavioral science into the research framework
upon which investigations are funded and further theoretical developments are based, a noncategorical, dimensional
approach to the classification of mental illnesses known as the RDoC was proposed. The RDoC taxonomic system is
designed to facilitate psychiatric research in a way that takes into account the rapidly accumulating body of evidence
on the neurobiological correlates of mental iliness and does not constrain future research efforts into categorical, syn-
dromic diagnoses that may not reflect the true underpinnings of the phenomena being described. The five-dimensional
constructs thus far proposed in the RDoC are Negative Valence Systems, Positive Valence Systems, Cognitive Systems,
Social Processes, and Arousal and Regulatory Systems. Beneath the overarching rubric of each construct fall several
subconstructs (e.g., for the construct of Negative Valence Systems, there is the subconstruct of acute threat/“fear”),
and each of these subconstructs can be further broken down into units of analysis: i.e., genes, molecules, cells, circuits,
physiology, behavior, self-reports, and paradigms (‘RDoC Matrix”).
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Based on the evidence that peritraumatic distress is associated with PTSD as well as other psychiatric sequelaein a
variety of populations after multiple types of traumatic events, it appears to be a phenomenon that cuts across current
DSM diagnoses and is applicable to varying populations and psychopathologies. Therefore, peritraumatic distress may
be a promising lead for further study within the “self-report” unit of analysis under the Negative Valence Systems con-
struct and the acute threat/“fear” subconstruct, using the PDI as its validated self-report measure. Additionally, further
research into the biological factors that play into the peritraumatic distress response, including its genetic underpin-
nings and neurocircuitry as well as its physiologic correlates (some of which, like urinary or fecal incontinence or auto-
nomic responses such as palpitations and diaphoresis, are assessed in the PDI), may also further our understanding of

»u

the “genes,” “circuits,” and “physiology” units of analysis.

Several limitations should be considered when interpreting the results of this review. First, the review only assessed
studies that utilized the PDI as their measure of peritraumatic distress, and this raises the question of whether the
review is a true construct evaluation or the evaluation of a specific instrument. Other measures of peritraumatic dis-
tress are utilized in the literature. For example, the military-specific Peritraumatic Behavior Questionnaire assesses
combat-related peritraumatic distress and dissociation and has shown good internal consistency and validity as both a
self-rated measure and an observer-rated measure (Agorastos et al., 2013, 2016). Other studies have used the Detailed
Assessment of Posttraumatic Stress, a 105-item self-report inventory that contains a peritraumatic distress subscale
(Briere et al., 2017; Briere, Scott, & Weathers, 2005). Still others have utilized the DSM-1V Criterion A2 by using
three questions to assess peritraumatic fear, helplessness, and horror (Blix, Hansen, Birkeland, Nissen, & Heir, 2013;
Boelen, 2015). In the myocardial infarction literature, multiple studies have assessed peritraumatic reactions using
three questions about fear of dying, helplessness, and pain (Meister et al., 2016; von Kanel, Hari, Schmid, Saner, &
Begré, 2011; Wiedemar et al., 2008). However, we found the PDI to surpass other measures in terms of reliability and
validity across populations and languages and in terms of frequency of use (the PDI was used in the majority of studies
on peritraumatic distress in our literature search). Therefore, we believe that our review offers an understanding of the
peritraumatic distress construct that, although incomplete, is couched within areliable and validated instrument that is
also the most commonly used. Second, the PDI was originally validated and intended for use in survivors of Criterion A
traumas (Brunet et al.,2001). Although it has since been further validated for use in another population (Buiet al.,2011)
and in other languages (Jehel et al., 2005; Nishi et al., 2009), there have been to our knowledge no validation studies
in individuals who did not experience Criterion A traumas. This should be taken into account when interpreting the
results of studies assessing the relation between peritraumatic distress and the development of psychiatric outcomes
after non-Criterion A traumas. Third, the studies varied in the timeframe within which they administered the PDI and
assessed PTSD symptoms after the index event, and recall accuracy is likely to decrease as more time elapses (Lacy &
Stark, 2013). Fourth, as with any study that relies on participant self-report, using retrospective assessments of peri-
traumatic distress in the form of subjective questionnaires introduces the risk of recall bias. For example, the presence
of a PTSD diagnosis has been suggested to impact the reporting of peritraumatic distress: in one study that examined
participants’ retrospective PDI scores for a traumatic event, those with persistent PTSD displayed a lower test-retest
correlation in their PDI scores compared with those who did not develop PTSD or had remitting PTSD (David, Akerib,
Gaston, & Brunet, 2010). This calls into question the stability of retrospective PDI scores, particularly in individuals
with persistent PTSD. Fifth, PTSD symptoms were assessed using different inventories in the studies, including both
self-rated and clinician-rated scales. This raises the question of reliability in the diagnosis of PTSD between studies.
And last, only one or afew outcomes (e.g., PTSD, complicated grief, etc.) were examined in each study, which could have
led to other mental health outcomes being missed.

There are multiple questions that remain unanswered in the study of peritraumatic distress and its predictive value
for psychopathology. Further research is needed to better characterize the psychological, physiological, and cogni-
tive phenomena within the peritraumatic distress construct and the range of psychiatric outcomes with which it is
associated. Specifically, more longitudinal and prospective studies of peritraumatic distress and its effects in differ-
ent populations, including children and the elderly, and in non-Westernized cultures, are needed. Early assessment
(within hours) of peritraumatic distress after the index event would be useful in accurately screening for peritraumatic
distress and mitigating recall bias. The use of interviewer-rated questionnaires for psychiatric outcomes, in addition
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to the self-rated questionnaires found in many of the studies so far, would add a layer of validity. Additionally, stud-

ies on the neurocognitive and genetic correlates of peritraumatic distress would be useful in teasing out the biological

underpinnings of this phenomenon, including biomarker, neuroimaging, and genomic studies.

5 | CONCLUSIONS

In this comprehensive review and synthesis of the last 15 years of research on peritraumatic distress using the PDI,
we found that peritraumatic distress as assessed by the PDI may be useful in predicting PTSD symptom severity, other
psychiatric symptoms, and severity of PTSD-related symptoms after exposure to non-Criterion A events in a variety
of experimental designs and target populations. These findings suggest that peritraumatic distress may be a risk fac-
tor in the development of psychopathology, including but not limited to PTSD, and that the PDI may have utility as
a validated self-report measure of peritraumatic distress. In light of the evolving definition of trauma over the past
several decades, and the recent changes in DSM diagnostic criteria for PTSD, peritraumatic distress holds promise as
a construct that can be used to improve our knowledge of subjective peritraumatic responses. Further research into
peritraumatic distress, using the RDoC framework to study this construct in a way that cuts across DSM diagnoses,
could prove useful in furthering our understanding of the development of trauma-related disorders from a dimensional

perspective.
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