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Abstract
The fundamental assertion of worldview-based models of posttraumatic stress disorder is that
trauma symptoms result when traumatic experiences cannot be readily assimilated into previously
held worldviews. In two studies, we test the anxiety buffer disruption hypothesis, which states that
trauma symptoms result from the disruption of normal death anxiety-buffering functions of
worldview. In Study 1, participants with trauma symptoms greater than the cutoff for PTSD
evinced greater death-thought accessibility than those with sub-clinical or negligible symptoms
after a reminder of death. In Study 2, participants with clinically significant trauma symptoms
showed no evidence of worldview defense though death-thoughts were accessible. These results
support the anxiety buffer disruption hypothesis, and suggest an entirely new approach to
experimental PTSD research.
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Cognitive models have offered a useful conceptualization of posttraumatic stress disorder
(PTSD) in terms of face validity, research generation, and treatment success (see Ozer &
Weiss, 2004, for a review). One class of cognitive models proposes a worldview comprised
of underlying assumptions about the self and the world that are undermined, or shattered, by
the experience of trauma (e.g., Janoff-Bulman, 1992).

In “shattered assumptions” theory, Janoff-Bulman (1992) articulates the role of the
worldview in psychological efforts to retain and enhance perceptions of control and stability
after traumatic events. According to “shattered assumptions” theory (Janoff-Bulman, 1992),
individuals develop fundamental, yet unarticulated, assumptions about the world and
themselves (i.e., worldviews) that allow for healthy human functioning. The most important
assumptions include beliefs in a just, benevolent, predictable world in which the individual
possesses competence and worth. The worldview’s primary function is to provide the
individual with meaning, self-esteem, and the illusion of invulnerability.
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According to shattered assumptions theory, when individuals experience an event that
damages their worldview (i.e., traumatic material that cannot be easily integrated with
previously held worldviews), they no longer perceive the world as benevolent and
predictable or themselves as competent and invulnerable. The subsequent state of
defenseless, terrifying, and confusing awareness of personal vulnerability gives rise to the
anxiety and physiological reactivity that characterize PTSD. Importantly, it is not only that
worldviews are undermined, but that individuals become intensely aware of their own
mortality when those beliefs are stripped away (Janoff-Bulman, 1992). While worldview-
based models are intuitively compelling to many researchers and clinicians, they must be
judged on the validity of their central premise: trauma symptoms are caused by shattering of
worldviews.

Evidence for worldview-based models of PTSD
Support for the notion that worldview shattering is responsible for trauma symptoms is
equivocal. Research aimed at assessing the shattered assumptions hypothesis has relied
almost exclusively on the World Assumptions Scale (WAS; Janoff-Bulman, 1989), which
has been shown to have psychometric problems (e.g., Elklit, Shevlin, Solomon, & Dekel,
2007; Kaler et al., 2008) and, more importantly, assumes that people have “on line” access
to the content of their own worldviews. That is, while the theory states that worldview
content is largely unconscious, the WAS requires participants to rate their global perceptions
about abstract notions such as the degree to which the world is just.

A second major limitation of extant research is the use of retrospective reporting on pre-
trauma worldviews. While some studies suggest that PTSD is related to worldview change
(e.g., Drescher & Foy, 1995), self-reported retrospective worldview change is no substitute
for prospective research. Indeed, the only prospective study to test whether the experience of
a traumatic event produced change on the WAS found that experiencing a potentially
traumatic event did not change individuals’ worldviews (Kaler et al., 2008).

Rather than asking participants to report on their worldview content, or retrospectively
report whether that content has changed, a better approach is to directly test for the
protective functioning of worldviews. A reliable way to directly measure the functioning of
worldviews has been pioneered by Terror Management Theory (TMT; Solomon, Greenberg,
& Pyszczynski, 1991), and the theoretical groundwork and some empirical support for its
extension to PTSD have been offered by Anxiety Buffer Disruption Theory (ABDT;
Abdollahi, Pyszczynski, et al., in press). TMT states that functioning worldviews keep the
awareness of morality out of consciousness, so worldview functioning can be measured by
assessing the degree to which death-related thoughts are cognitively accessible (i.e., death-
thought accessibility; DTA).

Terror Management Theory and Worldviews
Like the “shattered assumptions” perspective, terror management theory (TMT) suggests
that worldviews provide people with a sense of meaning, structure, purpose, and
invulnerability (Solomon et al., 1991). TMT argues that humans have the unique ability to
be self-aware in a spatiotemporal context, and to mentally project the self through space and
time (Wheeler, Stuss, & Tulving, 1997) in order to envision and plan for future threats. An
unfortunate consequence of these useful cognitive adaptations is that humans also possess an
awareness of their own impending death, a future threat that cannot be avoided. This
awareness has the potential to incite psychological “terror” if individuals are forced to face
thoughts about their own inescapable mortality (see Solomon, Greenberg, Pyszczynski, &
Koole, 2004, for a review).
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Terror is managed collectively by worldviews, which provide either literal (e.g., religious
worldviews; afterlife) or symbolic (e.g., secular worldviews; lasting achievements) routes to
immortality. Properly functioning worldviews are vital because they allow individuals to
keep death thoughts out of consciousness. A large body of research has demonstrated that
when individuals are reminded of their personal morality (i.e., mortality salience; MS), they
rely on worldviews as a psychological defense. MS has been manipulated using a variety of
techniques [e.g., showing videos portraying scenes of death (Greenberg, Solomon,
Pyszczynski, Rosenblatt, Burling, Lyon, et al., 1992) or asking participants to “jot down, as
specifically as you can what you think will happen to you as you physically die”
(Rosenblatt, Greenberg, Solomon, & Pyszczynski, 1989). In response to these reminders of
mortality, participants have repeatedly been shown to engage in worldview defense
strategies. That is, when thoughts of death are made conscious, participants report greater
preference for others who share their beliefs and hostility to those who do not, display
attempts to enhance their own self-esteem, vigorously protect sacred cultural icons and
symbols, and reaffirm closely held cultural beliefs (see Pyszczynski, Greenberg, Solomon,
Arndt, & Schimel, 2004, for a review).

While worldview defense has been consistently observed as a response to MS, high self-
esteem can preempt defensive responses. Self-esteem serves as a buffer against the terror of
mortality because it is a signal that the individual is living up to the standards for
immortality afforded by the cultural worldview (Pyszczynski et al., 2004). In research on its
terror management functions, self-esteem has been manipulated via false feedback on
personality, IQ, and other tests (Solomon et al., 2004)

Research on the workings of the terror management system has delineated the process and
time course of a given instance of “terror” (i.e., MS). Proximal defenses are seen
immediately following death reminders and consist of complete suppression of death
thoughts. That is, immediately following an overt MS manipulation, an individual’s degree
of death-thought accessibility is significantly lower than that of an individual not reminded
of death. Distal defenses are seen as proximal defenses wane, the overt reminder of
mortality moves to the edges of consciousness, and death thought accessibility becomes high
(e.g., after a delay and distraction task). Distal defenses consist of meaning and self-esteem
bolstering efforts, such as worldview defense and outgroup derogation, which occur when
DTA is high (see Arndt et al., 2004, for a review). However, research has shown that when
self-esteem is temporarily bolstered prior to MS, defensive responses are attenuated and
death-thought accessibility remains low (Harmon-Jones, Simon, Greenberg, & Pyszczynski,
1997). A compromised worldview fails to provide proximal defense. That is, after an overt
reminder of their own mortality, individuals with a compromised worldview experience
increased DTA immediately (DTA; Hayes, Schimel, Faucher, & Williams, 2008; Schimel,
Hayes, Williams, & Jahrig, 2007).

Perception of meaning in life and self-esteem as self-report indicators of
worldview functioning

In contrast to specific worldview content that is partly unconscious, a sense of life’s
meaningfulness and self-esteem are indicators of a functioning worldview that are readily
available to consciousness and, thus, can be self-reported. They are not components of the
worldview itself; rather, they indicate that the worldview is present and functioning
properly. Trauma survivors often report that trauma impacts their sense of self, as well as
perceptions of meaning and purpose, just as they report greater awareness of their own
mortality and vulnerability (Falsetti, Resick, & Davis, 2003).
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Anxiety Buffer Disruption Theory
Anxiety Buffer Disruption Theory (ABDT; Pyszczynski & Kesebir, in press; Abdollahi et
al., in press) broadens TMT by explicitly bridging it to worldview-based models of PTSD.
This extension of TMT is heavily influenced by shattered assumptions theory, as both
highlight the existential problem at the root of PTSD symptoms. ABDT posits that trauma
symptoms are precisely the psychological consequences that TMT has long proposed
worldviews act to ameliorate. The physiological arousal symptoms of PTSD occur because
the normal anxiety-buffering functions of worldviews are disrupted by the traumatic event,
leaving the individual unprotected against the terror of mortality. Further, the “cognitive
cycling” between intrusive thoughts about the trauma and avoidance of traumatic material
signals attempts to integrate the traumatic event into the worldview in order to restore its
anxiety-buffering capability. The distinction between ABDT and shattered assumptions
theory is one of emphasis. Where shattered assumptions emphasizes the often unarticulated
(and, perhaps, unobservable) cognitive discrepancies between worldview and traumatic
material, ABDT focuses on the (observable) disruption of worldview functioning.

ABDT adds to worldview-based models of PTSD the hypothesis that peri-traumatic
dissociation (i.e. dissociation during the traumatic event) is a signal that the normal anxiety-
buffering functions of worldview have been overwhelmed, and points to evidence that peri-
traumatic dissociation is a potent predictor of later PTSD symptoms (Ozer et al., 2003) as
support for that assertion. In their initial test of ABDT, Abdollahi and colleagues (in press;
Study 1) found that survivors of the deadly 2005 Zarand, Iran earthquake who reported a
high tendency to dissociate did not engage in worldview defense (i.e., the normal protective
functions of worldview were disrupted) in response to reminders of mortality or the
earthquake. Two years later, in a second study with the same participants, those with high
levels of trauma symptoms showed no evidence of worldview defense after MS or reminders
of the earthquake, while those with low symptoms responded with worldview defense. Most
compelling, however, were the findings that dissociation at Time 1 predicted trauma
symptoms at Time 2, and further, the relationship was partially mediated by decreased
worldview defense at both Time 1 and Time 2 (Abdollahi et al., in press; Study 2). These
findings yield the first evidence that the disruption of the anxiety-buffering functions of
worldviews play a role in the development and maintenance of trauma symptoms, and that
peri-traumatic dissociation may signal anxiety buffer disruption.

Present studies
The work by Abdollahi and colleagues (in press) represents a critical first step in
demonstrating that PTSD symptoms may be a result of compromised worldviews that no
longer buffer individuals from existential terror. However, this seminal work omits direct
examination of the two fundamental hypotheses of the terror management system: (1)
compromised worldviews fail to buffer individuals from death thought accessibility in the
face of mortality salience, and (2) compromised worldviews fail to provide individuals with
self-esteem. If, as ABDT suggests, PTSD represents a disruption of worldview functioning,
then individuals experiencing PTSD symptoms should not demonstrate an initial
suppression of DTA in the face of mortality salience and should demonstrate lower
perceptions of meaning and lower self-esteem. Further, if worldview functioning is
compromised in these individuals, boosts to self-esteem—a strategy previously used to
bolster worldview functioning before MS (e.g., Greenberg, Pyszczynski, Solomon, Pinel,
Simon, & Jordan, 1993)—should not be an effective “antidote” (i.e., should not initiate
death thought suppression). Thus, low DTA after a reminder of mortality is evidence of
proper worldview functioning, even if a self-esteem boost is required to achieve it.

Edmondson et al. Page 4

J Loss Trauma. Author manuscript; available in PMC 2013 September 25.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



In Study 1, we asked individuals with three levels of trauma symptom severity (i.e., low:
negligible symptoms, medium: significant but sub-clinical symptoms, and high: symptoms
greater than the suggested cutoff for PTSD) to report their level of self-esteem and the
degree to which they perceived meaning in their lives. Then, we assessed worldview
functioning in those three groups by measuring DTA after overtly reminding participants of
their own mortality (mortality salience; MS), their most stressful/traumatic event (trauma
salience; TS), or a control topic (dental pain). In accordance with the standard TMT
experimental paradigm, we measured DTA either immediately following the salience prime
(no delay) or after a delay and distraction so that we could observe DTA in both the
proximal and distal stages of the terror management process. We expected that the lowest
self-esteem, least perceived life meaning, and greatest degree of DTA would be observed in
the high trauma symptom group, followed by the medium and low symptom groups.
Further, we expected a 3-way interaction of trauma symptom group, salience prime, and
stage of terror management process, such that participants in the high and medium trauma
symptom groups would evince the greatest degree of DTA in the proximal stage (i.e., no
delay) following MS and TS primes. Finally, we expected only the low trauma symptom
group to engage in worldview defense, and only in the distal stage (i.e., after a delay and
distraction).

Study 1
Method

Participants—Four hundred forty-seven students (206 women and 241 men, mean age=
19) at the University of XX [for blind review] participated in the study for partial research
credit in an introductory psychology course.

Procedure—Participants reserved appointment times for the study entitled “Personality,
experiences, and opinions” through an online participant pool system. Upon arrival to the
laboratory, each participant read and signed informed consent forms, was randomly assigned
to 1 of 6 experimental conditions, then escorted to a small room that contained only a chair,
a desk, and a Dell desktop PC. All measures were completed on MediaLab v.6 software.
Participants were then debriefed and given contact information for mental health
professionals.

Materials—The measures listed below were presented to participants in the order listed.

Salience manipulation: Based on assigned condition, participants first completed 1 of 3
versions of The Projective Life Attitude Assessment (Rosenblatt, Greenberg, Solomon,
Pyszczynski, & Lyon, 1989), in which 2 open-ended questions are presented under the guise
of a new, innovative measure of personality. The open-ended instructions for the mortality
salience condition (MS) are as follows: “Please briefly describe the emotions that the
thought of your own death arouses in you”, and “Jot down, as specifically as you can, what
you think will happen to you as you physically die and once you are physically dead.”
Parallel questions were presented in the trauma salience (TS) and dental pain (control)
conditions, except that “what happened during your most stressful or traumatic experience”
or “dental pain” was substituted for death.

Delay and distract/No delay: Based on assigned condition, immediately following the
experimental manipulation, participants were either presented with two puzzles (one word
search, one word-stem completion task) which served as a delay and distraction task
between the salience induction and the measure of death-thought accessibility (DTA), or
were immediately presented with the DTA measure. This type of delay and distraction has
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been widely used in TMT research, and has been shown to be necessary to demonstrate
increased DTA after reminders of mortality due to the proximal defenses described above
(see Arndt, Cook, & Routledge, 2004, for a review).

Death-thought accessibility (DTA): Following Greenberg, Arndt, Simon, Pyszczynski, &
Solomon (2000), DTA was assessed by the number of death-related words participants
generated in a word completion task which included 13 word fragments which could be
completed with a neutral or death-related word (e.g., COFF_ _ could be completed as
COFFEE or COFFIN ). Word stems completed with a death-related word were summed for
a total DTA score.

Worldview defense: Participants were asked to rate their agreement with a number of
current political positions that imply group membership (i.e., immigration, separation of
church/state, abortion, intelligent design) as a measure of worldview defense (e.g., “The
children of illegal immigrants should automatically be granted U.S. citizenship.” Response
options ranged from 1 (strongly disagree) to 7 (strongly agree), and were summed for a total
worldview defense score (α= .79).

Self-esteem: The Rosenberg Self-Esteem Scale (1965) assessed trait self-esteem. It consists
of 10 statements (e.g., “On the whole, I am satisfied with myself “) related to overall
feelings of self-worth or self-acceptance. Response options ranged from 1 (strongly
disagree) to 4 (strongly agree), and were summed for a total self-esteem score (α= .75).

Meaning: Perceptions of life’s meaningfulness were assessed with the Perceived Personal
Meaning Scale (PPMS; Wong, 1998) on which participants rate five items (α= .94)
regarding their life meaning (e.g., “My life as a whole has meaning”) on a scale ranging
from 1 (strongly disagree) to 10 (strongly agree). The Perceived Personal Meaning Scale has
shown good concurrent and predictive validity (Wong, 1998).

Trauma history: The Traumatic Life Events Questionnaire (TLEQ; Kubany et al., 2000)
assessed whether participants had ever experienced each of 18 types of potentially traumatic
experiences (e.g., natural disasters, vehicle accidents, sexual violence). For each event type,
participants were asked to provide the number of times it had occurred (i.e., PTSD Criterion
A1), from 0 (never) to 5 (5 or more), and whether they experienced fear, helplessness, or
horror (yes/no; i.e., PTSD Criterion A2 per DSM-IV-TR). After providing responses for
each event type, participants were asked to select which event was most distressing in the
present.

Trauma symptoms: The PTSD Checklist-Civilian (PCL-C; Weathers, Litz, Herman,
Huska, & Keane, 1993), a 17-item self-report measure adapted from the 17 PTSD symptoms
listed in the DSM-IV, assessed the presence and severity of trauma symptoms related to
participants’ most distressing event from the TLEQ. Participants were asked to rate on a
scale of 1 (not at all) to 5 (extremely) the degree to which they were bothered in the past
month by each of 17 symptoms (e.g., “Repeated, disturbing memories, thoughts or images
of the event?”). Scores on the 17 items were then summed for a total severity score. The
PCL-C has demonstrated strong psychometric properties, including good internal
consistency and test-retest reliability, as well as good diagnostic efficiency (.90 and .94)
using a cutoff score for PTSD “caseness” of 44 (Blanchard et al., 1996; Ventureya et al.,
2002; see Norris & Hamblen, 2004, for a review). In the present study, scores ranged from
17–71, and Cronbach’s alpha was .93. Participants were divided into 3 trauma symptom
groups based on their PCL-C scores [i.e., low= 17–22 (N=220, M= 18.87, SD=1.87),
medium: 23–43 (N= 178, M= 29.65, SD=5.20), high: 44–71 (N= 49, M=52.12, SD=7.00)].
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Thus, the high trauma symptom group was populated only with participants who scored
above the suggested cutoff for PTSD.

Results
Trauma prevalence and symptom severity—The majority (64%) of participants
reported having experienced one of the potentially traumatic events listed (excluding on-
time loss of a loved one). A sizeable minority (25%) reported having experienced at least 5
instances of potentially traumatic events. Trauma symptoms varied widely (range= 17–71),
with a sample mean of 26.81.

Trauma symptom severity and worldview indicators—To assess whether greater
trauma symptom severity was related to lower meaning and self-esteem, the two primary
self-report indicators of worldview functioning, two one-way analyses of variance
(ANOVAs) were conducted. Perceived life meaningfulness and self-esteem, were positively
correlated (r= .30, p< .01), so the alpha level for significance was corrected to .025 for each.
Trauma symptom groups differed as hypothesized on both perceived meaningfulness of life,
F(2, 444)= 5.97, p< .01, and self-esteem, F(2, 444)= 14.79, p< .01 (Table 1).

Death-thought accessibility—To test the hypothesis that participants with significant
trauma symptoms would evince the greatest degree of DTA, particularly in the proximal
stage (i.e., no delay) following MS and TS primes, we conducted a 3 (trauma-symptom
status: high vs. medium vs. low) × 3 [salience prime: mortality salience (MS) vs. trauma
salience (TS) vs. control] × 2 (delay: yes vs. no) between-subjects analysis of variance
(ANOVA).1,2 All cell means are given in Table 2.

Contrary to our expectations, results revealed no main effect for trauma symptom status,
F(2, 427)=5.23, p= .19, partial η2=.01. However, significant main effects of salience prime,
F(2, 427)=23.93, p< .01, partial η2=.10, and delay condition, F(1, 427)= 5.74, p< .05, were
noted. Specifically, post hoc tests with Bonferroni correction showed that DTA was
significantly higher in the mortality salience (MS) condition (M= 3.07 words) than in the
trauma salience (TS) condition (M= 2.04 words), p < .01. The TS condition did not
significantly differ from the control condition (M= 1.69 words). Also, the main effect of
delay showed that DTA was slightly higher in the no delay condition (M= 2.47 words) than
in the delay and distract condition (M= 2.11 words), d= .16, a finding that runs counter to
previous TMT research in which MS increases DTA only after a delay and distraction.

These main effects were qualified by the expected significant 3-way trauma-symptom status
X salience condition X delay interaction, F(4, 427)= 2.68, p< .05, partial η2=.03, (Figure 1),
in which the lack of immediate death-thought suppression for participants with high and
medium trauma symptoms after MS was noted. To probe the 3-way interaction, simple
effects tests (i.e., significance tests that include the total ANOVA MSerror and df) were

1To partially address concerns about participants disengaging from the trauma salience prompt, three independent raters coded each
participant response to each prompt across salience prompts in the no delay condition on a scale of 1 (not at all engaged/did not follow
instructions) to 3 (completely engaged/followed instructions). The three raters showed high agreement (ICC= .78), and the ratings
were summed for a total engagement score. Only essays in the dental pain condition (control) differed from the MS and TS conditions
(mean= 2.0 vs. 2.3 and 2.4, respectively), F(2, 179)= 9.42, p< .01. After controlling for task engagement/following directions, the
pattern of results for death thought accessibility was unchanged. Thus, engagement was dropped from all further analyses.
2To account for traumatic event type, participants’ responses to the TLEQ were dummy coded to reflect whether each participant had
ever experienced an interpersonal trauma (i.e., 0 if no endorsement of a potentially traumatic interpersonal event; 1 if the participant
endorsed any of the following: assault, child physical abuse, child sexual abuse, adult sexual abuse, threat of death, domestic
violence). Interpersonal traumatic event endorsement was not a significant covariate in the model, so it was deleted from the model
and all further analyses.
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conducted to compare DTA across salience primes within each delay condition/trauma
group combination.

Focusing first on results that reflect the traditional TMT paradigm, in which DTA is elevated
in the distal stage after MS, only participants with low trauma symptoms evince the
traditional pattern. In the delay and distract condition, MS increased DTA only for the low
trauma symptom group, F(2, 442)= 7.21, p< .01, adj. R2=.03. However, in the proximal
stage, we found support for the hypothesis that death thought suppression is less successful
in the high and medium trauma symptom groups after MS, but not after TS as we had
expected. In the no delay condition, the effect of salience condition on DTA was significant
for the high, F(2, 442)= 4.95, p< .01, adj. R2=.02, and medium, F(2, 442)= 9.73, p< .01, adj.
R2=.04, trauma symptom groups only (low trauma symptom group, F(2, 442)< 1, n.s.).
Follow-up simple contrasts showed that in the high trauma symptom group, participants in
the MS condition reported significantly greater DTA than in the dental pain condition, t
(442)= 2.39, p< .02, but DTA reported by participants in the TS and dental pain conditions
did not differ, t (442)= .28, n.s. Similarly, in the medium trauma symptom group,
participants in the MS condition reported significant greater DTA than in the dental pain
condition, t (442)= 3.58, p< .01, but DTA reported by participants in the TS and dental pain
conditions did not differ, t (442)= .80, n.s.

Worldview defense—Contrary to expectations, there were no effects of group, salience
manipulation, or delay on the worldview defense measure. While we expected no worldview
defense from those with high and medium trauma symptoms, previous research suggested
that those with low trauma symptoms would engage in worldview defense in the distal stage.

Discussion
Study 1 tested whether individuals who report clinically significant trauma symptoms would
exhibit evidence of anxiety buffer disruption. The results showed that both self-report
indicators of worldview functioning (i.e., perceived meaning and self-esteem) were
compromised in individuals with significant trauma symptoms, and that the degree of
trauma symptoms that participants reported was inversely proportional to their perception of
meaning and possession of self-esteem.

The results of Study 1 also showed evidence of impaired anxiety buffer functioning. Indeed,
we found that immediately following reminders of mortality, participants with both
moderate and high levels of trauma symptoms exhibited increased DTA while individuals
with negligible trauma symptoms showed no such elevation in DTA. Moreover, the high
trauma symptom group showed greater than twice the degree of DTA of the low trauma
symptom group after MS in the proximal stage. Also, there was some indication of a dose-
response effect, in that the high (i.e., clinical) symptom group showed a trend toward greater
DTA than the medium (i.e., sub-clinical) group. After a delay and distraction following
reminders of mortality (as in typical TMT studies), however, only the low trauma symptom
group showed increased DTA after MS, and elevated DTA scores after MS did not differ as
a function of trauma symptom group. This provides some preliminary evidence that the
anxiety buffer (i.e., worldview) that facilitates immediate death-thought suppression does
not operate as successfully after mortality reminders in individuals with significant trauma
symptoms as it does for those without significant trauma symptoms. We also expected to
find differences in worldview defense in the distal stage, as participants with low trauma
symptoms were expected to exhibit worldview defense after a delay and distraction.
However, we found no evidence that trauma symptom group, salience manipulation, or
delay condition affected worldview defense.
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We expected to find that reminding participants with significant trauma symptoms of their
most traumatic event would result in those participants exhibiting increased DTA, but it did
not. This runs counter to Abdollahi and colleagues’ (in press) results for reminders of the
Iranian earthquake, in which earthquake reminders operated like MS primes. Because of the
variety of ways that individuals responded to the trauma salience prompt (i.e., different
trauma types, different narrative means of construing the event), it is difficult to know
whether reminders of traumatic events in general truly do not operate as MS primes or if our
prompt failed to elicit true reminders (e.g., perhaps some participants opted against writing
about their feelings and detailed accounts of their most traumatic experience in favor of
something less threatening).3

An important limitation of Study 1 was the lack of consideration of depression as a source of
trauma symptom group differences. Not only do symptoms of depression and PTSD exhibit
a substantial degree of overlap, and the disorders themselves are very often comorbid
(Kessler, Sonnega, Bromet, & Hughes, 1995; O’Donnell, Creamer, & Pattison, 2004), but
also increased thoughts about death are a diagnostic feature of depression (APA, 2004).
These considerations are particularly important given that the fairly scant previous TMT
research to directly assess psychological disorders has shown that participants with mild
depression respond differently than non-depressed participants to reminders of mortality
(i.e., they exhibit more vigorous worldview defense than non-depressed participants; Simon
et al., 1996; 1998).

Another important limitation of Study 1 was the lack of a reliable measure of worldview
defense. We believe that our non-significant worldview defense findings are due to the fact
that, although some of the participants in Study 1 (particularly those without significant
trauma symptoms in the MS/delay condition) likely engaged in worldview defense, we were
unable to appropriately assess whether worldview defense occurred because we did not
measure participants’ cultural/political identities with respect to the highly contentious
issues we provided as opportunities for worldview defense. To illustrate this problem,
previous research has shown that participants who identify as liberal in their political
ideology respond differently to MS than do those who identify as conservatives (Greenberg,
Simon, Solomon, Pyszczynski, & Chatel, 1992). In the present study, liberal and/or secular
participants may have defended their liberal worldview by increased endorsement of
abortion rights, liberal immigration policies, greater separation of church and state, and
restrictions on teaching of intelligent design, while conservative and/or traditionally
religious participants may have defended their worldview just as vigorously with opposite
responses.

Finally, while we are confident that the increased DTA we observed in the high and medium
trauma groups during the proximal period after MS represented evidence of a disruption in
the anxiety-buffering capability of participants’ worldviews, likely due to the type of
“shattering” suggested by Janoff-Bulman (1992) and others, we are also aware that lowered
self-esteem may be a consequence of trauma (Darvez-Bornoz, Lepine, Choquet, Berger,
Degiovanni, & Gaillard, 1998). Since self-esteem plays such an integral role in terror
management processes, it is possible that the increased DTA we observed was not due to
worldview disruption per se, but merely a byproduct of temporarily lowered self-esteem that
co-occurs with trauma symptoms.

3The inclusion of the CES-D did not significantly influence the results of either of the 3 (trauma symptom status) X 2 (salience prime)
X 2 (self-esteem boost/neutral) ANCOVA models (predicting DTA or WVD). In neither was it a significant covariate in the model,
nor did it influence the model R2 or the pattern of estimated means.
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Study 2
The first aim of Study 2 was to replicate the finding from Study 1 that individuals with
elevated trauma symptoms show weakened immediate death-thought suppression after MS
in proportion to the severity of their trauma symptoms, and to extend the finding by
controlling for symptoms of depression.

The second aim of Study 2 was to test whether, similar to individuals without trauma
symptoms in previous studies, individuals with high trauma symptoms would show evidence
of worldview defense when death-thoughts are highly accessible. If participants with
substantial trauma symptoms were to show no evidence of worldview defense when death-
thoughts are highly accessible, it would suggest that, indeed, the anxiety-buffering capability
of their worldviews had been undermined. Study 2 addressed an important limitation of
Study 1 by assessing worldview defense by measuring participants’ responses to anti-
American sentiment using an established vignette technique. Many TMT studies have
focused on American identity as an important and universally-defended (among Americans)
domain of worldview (Pyszczynski, Greenberg, & Solomon, 1999). Unlike in Study 1, if we
were to observe a lack of worldview defense on this type of worldview defense measure, the
absence of worldview defense could be interpreted as further evidence of anxiety buffer
disruption.

The third aim of Study 2 was to test whether temporarily increased self-esteem prior to MS
would decrease DTA in participants with medium or high trauma symptoms immediately
after MS, as it has been shown to in college students after a delay and distraction (e.g.,
Harmon-Jones et al, 1997). Previous research has also shown that temporary boosts to self-
esteem help buffer anxiety after MS (Greenberg, Pyszczynski, Solomon, Pinel, Simon, &
Jordan, 1993) and attenuate defensive responses to MS, including derogation of anti-
American targets (Arndt & Greenberg, 1999) and DTA (Harmon-Jones et al., 1997). If
diminished self-esteem (rather than underlying anxiety buffer disruption) were the reason
that participants were unable to immediately suppress death-related thoughts in Study 1,
then a manipulation that temporarily increased self-esteem prior to MS would decrease DTA
immediately after MS in individuals with medium or high trauma symptoms. It should be
noted that, were the self-esteem boost manipulation to succeed in attenuating DTA for
participants with medium and high trauma symptoms, we would not expect to observe
worldview defense in any group. If we were to observe no effect of temporarily bolstered
self-esteem and no worldview defense in participants with significant trauma symptoms
when DTA is high, we would interpret such a finding as evidence of anxiety-buffer
disruption.

Method
Participants—Two hundred and ninety students (185 women and 105 men, mean age= 19)
from the University of XXX participated in the study for partial credit for an introductory
psychology course.

Procedure—Study 2 was conducted in the same space, using the same computer hardware
and software, and the same recruitment and participant-experimenter interaction protocols as
Study 1. However, Study 2 differed from Study 1 in that it introduced a self-esteem boost vs.
self-esteem neutral manipulation, used only MS and control as salience manipulations, and
DTA was measured only in the proximal stage (i.e., with no delay after MS or control). The
procedure for Study 2 began with a MediaLab introduction in which participants were
informed that they would be completing the Temperament and Character Inventory
(Cloninger, Przybeck, Svrakic, & Wetzel, 1994), a personality test that has been shown to be
a good predictor of “future life success.” Next, participants responded to 30 personality-
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related items such as, “I prefer variety to routine,” on a 7-point Likert scale anchored with
“Strongly Disagree” and “Strongly Agree.” After completing the items, the computer screen
briefly read, “Please wait while we calculate your score for the Temperament and Character
Inventory.” The profiles that followed served as the self-esteem manipulation. Those
profiles were the same as those used in prior studies of the influence of self-esteem boosts
on terror management effects (e.g., Greenberg, Solomon et al., 1992). Based on assigned
condition, participants received 1 of 2 versions of bogus feedback (self-esteem boost vs.
neutral), ostensibly from scores on the Temperament and Character Inventory (Cloninger,
1994), in the form of a paragraph describing the individual’s personality, prospects for the
future, and psychosocial adjustment relative to others. In the self-esteem boost condition,
participants read statements such as, “While you may feel you have personality weaknesses,
your personality is very strong,” and “You are generally self-sufficient.” While in the neutral
condition, participants read, “You have a few personality weaknesses; however, you are able
to compensate for most of them,” and “You are generally self-sufficient although you
sometimes need others to like or admire you.”

Materials—After the self-esteem manipulation, the measures listed below were presented
to participants in the order listed.

Salience manipulation: Participants completed 1 of 2 versions (MS or dental pain) of The
Projective Life Attitude Assessment (Rosenblatt et al., 1989) described in Study 1.

Death-thought accessibility (DTA): Immediately following the MS manipulation, DTA
was assessed by the same word completion task as described in Study 1.

Worldview defense: Two vignettes adapted from the Multidimensional Social
Transgression Scale (Florian & Mikulincer, 1997) were used to assess reactions to social
transgressions motivated by anti-American sentiment. The first described a group of college
students protesting U.S. foreign policy and burning an American flag. The second described
an immigrant farm worker who destroyed a day’s worth of crops because of outrage at the
lack of opportunity or sensitivity in America. Participants read each vignette and rated the
severity of the offense and the degree of punishment the transgressor should receive on a
scale from 1 (not at all severe/very light punishment) to 7 (very severe/very heavy
punishment). The 4 ratings (2 severity, 2 punishment) were averaged together for a mean
cultural transgression rating (α= .76).

Self-esteem: The Rosenberg Self-Esteem Scale (1965) was again used to assess self-esteem
(α = .84).

Trauma symptoms: As in Study 1, PTSD Checklist-Civilian (PCL-C; Weathers, Litz,
Herman, Huska, & Keane, 1993) was used to assess the presence and severity of trauma
symptoms (α= .90). In Study 2, scores ranged from 17–73 (sample mean= 32.15).
Participants were divided into low, medium, and high trauma symptom groups based on
their PCL-C scores [i.e., low= 17–22 (n=54, mean= 19.83, SD=1.68), medium: 23–43 (n=
195, mean= 31.31, SD=5.80), high: 44–71 (n= 49, mean=52.39, SD=10.92)]; a PCL-C score
of 44 or greater maximizes diagnostic prediction for PTSD (Blanchard et al., 1996).

Depression: The Center for Epidemiologic Studies-Depression Scale (CES-D; Radloff,
1977) is a psychometrically sound 20-item scale assessing frequency of depressive
symptoms over the past week (Radloff, 1977) on a scale of 0 (rarely or none of the time) to
3 (most or all of the time). Responses were summed for a total depression score (α= .89).
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Manipulation check: At the end of the study, participants were asked to write their
recollections of the personality feedback they received. Experimenters coded the responses
by counting the number of distinct phrases, then coding the valence of each as positive or
negative. Agreement was acceptable for both positive statements (K= .78) and negative
statements (K=.71). Separate sum scores were created for positive and negative phrases.

Results
Manipulation check—Compared to participants who received neutral personality
feedback, participants who received the positive personality feedback remembered
significantly more positive statements (mean positive statements= 2 vs. 1.6; t (276)= 2.61,
p< .01, d= .31) and significantly fewer negative statements (mean negative statements= .83
vs. 1.3; t (276)= 4.25, p< .01, d= .51) at the conclusion of the study.

Impact of Self-esteem on DTA—To assess whether temporarily boosted self-esteem
decreased DTA in individuals with medium or high trauma symptoms, we conducted a 3
(trauma-symptom status: high vs. medium vs. low) X 2 (salience prime: mortality salience
(MS) vs. control) X 2 (self-esteem: self-esteem boost vs. neutral) analysis of covariance
(ANCOVA) in which we entered the CES-D as a covariate to control for the influence of
depression on DTA.3 All cell means are given in Table 3. Results suggested an effect of
salience prime, F(1, 277)= 22.31, p< .01, partial η2=.08, such that participants completed
more word stems with death-related words after MS (M= 2.62) than after the control (dental
pain) prime (M = 1.58), and a 2-way salience prime X self-esteem manipulation interaction,
F(1, 277)= 4.03, p< .05, partial η2=.01, in which participants completed more word stems
with death-related words after the MS prime in the self-esteem boost condition than in the
neutral self-esteem condition (mean self-esteem boost= 2.92, vs. mean neutral self-esteem=
2.30). There was no main effect of trauma symptom status, but there was a trend toward a 3-
way salience prime X self-esteem manipulation X trauma symptom status interaction, F(2,
277)= 2.30, p= .10, partial η2=.02 (Figure 2).

To probe the 3-way interaction trend, and in order to assess whether a pattern of DTA
similar to that found in Study 1 in response to MS emerged in Study 2, we conducted a
simple effects test (i.e., significance tests that include the total ANOVA MSerror and df) to
assess a potential salience prime by trauma symptom group interaction within each self-
esteem condition.

In the neutral self-esteem condition, as in Study 1, the salience prime X trauma symptom
group interaction was significant, F(2, 287)= 3.98, p< .05, adj. R2=.02. Follow-up simple
contrasts showed that the effect of MS on DTA was greater in the high trauma symptom
group than in the low symptom group, t (287)= 1.89, p< .06, and that the effect of MS did
not differ between the low and medium trauma symptom groups, t (287)= 4.53, p< .05.
However, further simple effects tests revealed that DTA was greater after MS only in the
high trauma symptom group, F(1, 287)= 4.53, p< .05, adj. R2=.01, and the medium trauma
symptom group, F(1, 287)= 6.50, p= .01, adj. R2=.02, not in the low trauma symptom group,
F(1, 287)< 1, n.s.

In the self-esteem boost condition, the salience prime X trauma symptom group interaction
trend was significant, F(2, 287)= 3.67, p< .05, adj. R2=.02. Follow-up simple contrasts
showed that MS increased DTA more in the low trauma symptom group than in the medium
symptom group, t (287)= 2.59, p= .01, and that the effect of MS did not differ between the
low and high trauma symptom groups, t (287)= 1.37, n.s. Further simple effects tests
revealed that DTA was greater after MS in the high trauma symptom group, F(1, 287)= 2.84,
p< .10, adj. R2=.01, the medium trauma symptom group, F(1, 287)= 13.33, p< .01, adj. R2=.
04, and the low trauma symptom group, F(1, 287)= 9.38, p< .01, adj. R2=.03. Within the MS

Edmondson et al. Page 12

J Loss Trauma. Author manuscript; available in PMC 2013 September 25.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



condition, the test of trauma symptom group on DTA scores reached significance, F(1,
287)= 3.07, p= .05, but simple contrasts showed no significant pairwise group differences.
Between trauma symptom groups, significance tests may have been limited by the small
number of participants in some cells (particularly the high symptom group).

Finally, within each trauma symptom group in both the dental pain and MS conditions, DTA
levels were compared across self-esteem conditions using simple effects tests. The only
effect of self-esteem condition was that DTA in response to MS was higher in the self-
esteem boost condition in the low trauma symptom group, F(1, 287)= 4.10, p< .05, adj. R2=.
01. This finding was unexpected, in that we expected no effect of self-esteem boost on DTA
in the low trauma symptom group.

Worldview defense—In the neutral self-esteem condition, we conducted a 3 (trauma
symptom status) X 2 (salience prime) ANOVA. We found no evidence of worldview
defense in any group. Neither main effect, nor their interaction, was significant. Also, WVD
scores did not differ by salience prime in any trauma group.

Discussion
Results of the neutral self-esteem condition of Study 2 replicated those of Study 1, in that
DTA increased immediately following MS for both the medium and high trauma symptom
groups, but not the low trauma symptom group, controlling for depression. Consistent with
ABDT predictions, participants with substantial trauma symptoms, though they showed
increased DTA in the MS condition, did not show increased reliance on an important
worldview domain, American identity, to defend against death-related thoughts. This stands
in contrast to numerous previous TMT studies that have shown that participants with
functioning worldviews rely more heavily on those worldviews when DTA is high (i.e., the
mortality salience hypothesis; Greenberg, Pyszczynski, Solomon, & Rosenblatt, 1990; see
Solomon, Greenberg, Pyszczynski, & Koole, 2004, for a review). This finding corresponds
to the Study 1 finding that participants with significant trauma symptoms report lower
perceptions of life’s meaningfulness. Thus, participants with significant trauma symptoms
appear to possess worldviews that fail to provide a sense of meaning that can be relied on to
defend against thoughts about death.

We found no evidence that our self-esteem boost manipulation attenuated the immediate
DTA increase experienced by medium and high trauma symptom groups following MS. To
the contrary, the self-esteem manipulation increased DTA slightly after MS across trauma
symptom groups. The finding that the self-esteem boost did not confer DTA protection is
not surprising, given the lack of worldview defense observed in Study 2. According to TMT,
self-esteem, insomuch as it operates as a “death anxiety buffer,” works because it is an
indicator that the individual (a) possesses a functioning worldview that provides a sense of
meaning, and (b) is meeting the standards of value set out by that worldview. Thus, the fact
that our self-esteem boost failed to decrease DTA in individuals with significant trauma
symptoms after reminders of mortality can be interpreted as support for the notion that the
anxiety buffering functions of those participants’ worldviews are compromised.

General Discussion
Both ABDT and shattered assumptions theory (Janoff-Bulman, 1992) hold that the primary
function of worldviews is to provide perceptions of meaning, order, controllability, and
personal invulnerability in order to keep individuals from becoming fully aware of their own
vulnerability and mortality (Janoff-Bulman & Yopyk, 2004). However, we argue that the
anxiety buffer disruption hypothesis may have advantages compared to the shattered
assumptions hypothesis because it allows researchers to directly observe worldview
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functioning as opposed to relying on participants’ self-report of theoretically unconscious
worldview content. The theoretical differences are largely a function of emphasis, since the
disruption of worldview’s anxiety buffering capabilities may well be due to worldview
“shattering.” However, until a valid way of assessing worldview content, traumatic
appraisals, and discrepancies between the two simultaneously is offered (Park, 2010), we
believe that ABDT is the way forward for probing worldview-based theories of PTSD.

In Study 1, we found support for the hypothesis that participants with high trauma symptoms
possess worldviews that are incapable of buffering anxiety. Those with high symptoms
reported low levels of the two indicators of worldview functioning that are available to
consciousness (i.e., perception of life’s meaningfulness and self-esteem). Study 1 also
provided some preliminary support for the anxiety buffer disruption hypothesis using a
directly observable indicator of worldview functioning, DTA. Individuals with significant
trauma symptoms displayed a lack of proximal defense against incursions of death-related
thoughts, suggesting a weakened worldview. Further, the effect followed a dose-response
pattern by trauma symptom severity. A great deal of research using TMT has shown that the
primary psychological function of worldviews is to keep thoughts of death at bay (Solomon
et al., 2004), and these findings connect worldview-based models of PTSD to this broader
literature, in that they are the first to provide experimental evidence that the core function of
worldviews (i.e., suppression of death-thoughts) is compromised in individuals with
significant trauma symptoms.

TMT research also provides a roadmap for probing the precise sources of anxiety buffer
disruption. Previous studies have shown that functioning worldviews keep death thoughts
unconscious by (a) providing meaning structures that can be reaffirmed after reminders of
death (i.e., worldview defense) and (b) providing self-esteem as an indicator of progress
toward immortality. Thus, in Study 2, we sought to test whether participants with significant
trauma symptoms would rely on a commonly used worldview defense strategy, and if a
temporary boost to self-esteem would allow them to keep thoughts of death at bay.

Results of Study 2 replicated those of Study 1, in that both participants with trauma
symptoms above the suggested cutoff for PTSD “caseness” and those with subclinical
trauma symptoms showed evidence of anxiety buffer disruption, in that they showed
increased DTA immediately following MS. Unlike previous TMT studies, however, they
showed no evidence of worldview defense when death-thoughts were accessible. This
finding agrees with previous research on ABDT, which showed that participants lack of
worldview defense after MS was predictive of both concurrent and subsequent (i.e., 2 years
later) PTSD symptoms (Abdollahi et al., in press). Not only did participants with significant
trauma symptoms not engage in worldview defense, but they also did not respond to the
temporary boost in self-esteem with decreased DTA. Previous TMT research has shown that
individuals with functioning worldviews show no increase in DTA after MS when they are
first provided with self-esteem boosting information (Harmon-Jones et al., 1997).

These findings provide preliminary evidence for an assertion common to both shattered
assumptions theory and ABDT: that the core problem of trauma in relation to PTSD
symptoms lies in the fact that the experience of trauma leaves some individuals defenseless
against the terrifying realization of vulnerability in the face of mortality. A preponderance of
research into terror management processes have shown that in the course of daily living,
individuals must manage the potential terror that can accompany subtle reminders of
mortality (e.g., Landau, Johns, Greenberg, Pyszczynski, Martens, Goldenberg, & Solomon,
2004). The present research suggests that individuals with significant trauma symptoms may
be stripped of this fundamental cognitive ability that is theorized to have evolved through
the course of human history to deal with these threats. While previous research has shown
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that trauma survivors often describe this new awareness of mortality and vulnerability
(Falsetti et al., 2003), this is the first research to observe that awareness experimentally.
Further, this research is among the first to bridge theoretical positions on the link between
mortality awareness and trauma symptoms and connect worldview-based models of PTSD
to the larger literature on the core functions of worldviews.

Limitations
Two findings, in particular, give us pause. First, the theoretical foundations of TMT suggest
that the terror associated with the human awareness of death is constantly in the background
of consciousness, and that worldviews are always operating to keep terror at bay. In the
present studies, however, we found no difference between trauma symptom groups on DTA
in the control condition (i.e., dental pain). It seems as though participants with worldviews
whose anxiety buffering functions are disrupted should exhibit a higher baseline degree of
DTA even when thinking about an aversive topic such as dental pain, given that short-term,
targeted, and non-traumatic challenges to worldview yield increased DTA in the absence of
MS (Hayes et al., 2008; Schimel, Hayes, Williams, & Jahrig, 2007).

A more problematic result is that we found no difference between trauma symptom groups
on DTA after reminders of their most stressful or traumatic experience, nor any differences
between reminders of traumatic experiences and dental pain. If the experience of a traumatic
event damages an individual’s worldview because it creates a discrepancy between the pre-
existing worldview and the new information implied by the event (Park & Folkman, 1997),
then reminding participants of that event should have increased DTA in the same way as
overt reminders of mortality did. Further, in Abdollahi and colleagues’ (in press) study,
participants responded to reminders of the Iranian earthquake in a manner similar to the
traditional MS prime. This difference between the two studies’ findings may be due to the
fact that Abdollahi et al.’s participants all responded to a reminder of the same, shared
traumatic experience while the participants in this study were reminded of events that were
specific to each individual and represented varying degrees of traumatic exposure. Future
research should take up the question of which traumatic events serve as MS conditions, or
under what circumstances they do so. Another plausible explanation is that participants in
the trauma salience condition did not write about their true “most traumatic experience,”
since we presented the traumatic event checklist after the salience manipulation. Had we
used the checklist as the trauma salience condition, we may have found an effect of trauma
salience.

Implications for worldview-based models of PTSD
The first and most important theoretical contribution of the present work for worldview-
based models of PTSD is its provision of support for a premise first introduced in shattered
assumptions theory (Janoff-Bulman, 1992): that existential concerns such as awareness of
mortality are the source of anxiety in PTSD and the drivers of worldview reconstruction
efforts such as intrusions and avoidance. The present study shows only that a core function
of worldviews is undermined in individuals with significant trauma symptoms. However, by
demonstrating that loss of functioning, the present work bridges worldview-based models of
PTSD to the broader TMT literature. Further, by demonstrating the link between worldview
functioning and trauma symptoms, this research opens the door for PTSD theory
development that incorporates worldview functioning alongside (or in place of) trauma-
related changes in worldview content.

Treatment implications
ABDT suggests that treatment designs should understand and take into account the two
primary components of a functioning cultural worldview (i.e., belief in a meaningful and
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ordered world, self-esteem derived from meeting cultural standards of worth) in order to
assess domains of each that are affected by traumatic experiences and to understand the
connections between damage to the cultural worldview and subsequent distress. Fortunately,
there is evidence to suggest that some researchers and practitioners have recognized the need
to address existential issues in the context of PTSD treatment (Schnyder, 2005) and the
practice of psychotherapy more generally (e.g., Keshen, 2006) and have begun to develop
treatment approaches with that goal in mind (e.g., Hayes, Luoma, Bond, Masuda, & Lillis,
2006).

Conclusions
ABDT represents a theoretical synthesis of worldview-based models of PTSD and TMT that
enriches both. The most important benefit for both theory development and future practical
application is that long-held assumptions about the role of worldview functioning and the
processes by which worldviews “shatter” and are reconstituted can now be empirically
assessed via observable phenomena, such as DTA and worldview defense, that do not rely
on retrospective reports of theoretically unconscious material.
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Figure 1.
Figure 1a-b. Mean number of death words completed in the delay and distraction (a) and no
delay (b) conditions. Figure components that share a superscript do not significantly differ
from one another. Those with different subscripts differ significantly from one another.
Bracketed components with an equality sign do not differ significantly from one another.
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Figure 2.
Figure 2a-b. Mean number of death words completed in the neutral self-esteem (a) and self-
esteem boost (b) conditions. Figure components that share a superscript do not significantly
differ from one another. Those with different subscripts differ significantly from one
another. Bracketed components with an equality sign do not differ significantly from one
another.
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Table 1

Mean Life Meaning and Self-Esteem Scores by Trauma Symptom Group

Life Meaning Self- Esteem

Trauma Symptom Group

High
n= 49

24.47a (7.23) 39.78c (3.59)

Medium
n= 178

26.63b (5.33) 41.75d (3.17)

Low
n= 220

27.42b (5.09) 42.58e (3.37)

Note: Values that share a superscript are equivalent.
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