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Abstract

Obijective: Although it is well established that neuroticism increases the risk of posttraumatic stress disorder (PTSD), little is
known about the mechanisms that promote PTSD in individuals with elevated levels of neuroticism. Across two studies, we
examined the cognitive-affective processes through which neuroticism leads to greater PTSD symptom severity.

Method: Community-dwelling adults with trauma histories varying widely in severity (Study I) and clinically diagnosed
individuals exposed to DSM-IV-TR Al criterion traumas (Study 2) completed measures of neuroticism, negative affectivity,
trauma memory characteristics, and PTSD symptom severity.

Results: Longitudinal data in Study | showed that individuals with higher scores on two measures of neuroticism assessed
approximately three decades apart in young adulthood and midlife reported trauma memories accompanied by more intense
physiological reactions, more frequent involuntary rehearsal, and greater perceived centrality to identity in older adulthood.
These properties of trauma memories were in turn associated with more severe PTSD symptoms. Study 2 replicated these
findings using cross-sectional data from individuals with severe trauma histories and three additional measures of neuroticism.
Conclusions: Results suggest that neuroticism leads to PTSD symptoms by magnifying the emotionality, availability, and

centrality of trauma memories as proposed in mnemonic models of PTSD.
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One consistent finding that emerges from research on personali-
ty is that neuroticism, a temperamental disposition characterized
by negative affect and persistent beliefs that the world is threat-
ening and dangerous, is the personality trait most often associat-
ed with many forms of psychopathology, including
posttraumatic stress disorder (PTSD). Robust correlations have
been reported between neuroticism and PTSD symptom severity
across a broad range of populations, including clinical and non-
clinical samples, younger and older adults, and individuals with
histories of civilian and military trauma (Breslau & Schultz,
2013; Cox, MacPherson, Enns, & McWilliams, 2004; David-
son, Kudler, & Smith, 1987; Engelhard, Van den Hout, &
Lommen, 2009; Lauterbach & Vrana, 2001; Parslow, Jorm, &
Christensen, 2006; Rubin, Berntsen, & Bohni, 2008; Rubin,
Boals, & Berntsen, 2008; Rubin, Dennis, & Beckham, 2011;
Rubin, Hoyle, & Leary, 2012; Van Zelst, De Beurs, Beekham,
Deeg, & Van Dyck, 2003). Despite the strength of empirical evi-
dence indicating that neuroticism is a reliable predictor of PTSD

diagnosis and symptom severity, the specific processes through
which neuroticism leads to greater PTSD symptom severity
remain understudied. The purpose of the present investigation
was to identify the mechanisms through which neuroticism con-
tributes to posttraumatic stress reactions. Specifically, we exam-
ined the extent to which neuroticism leads to elevated PTSD
symptom severity through its influence on particular properties
of trauma memories associated with PTSD symptoms. These
phenomenological properties include the emotionality of the
trauma memory as measured by ratings of cognitive and visceral
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aspects of emotional intensity, the frequency of trauma memory
rehearsal as measured by reports of how often the memory is
voluntarily and involuntarily recalled, and the perceived central-
ity of the trauma memory to identity.

Empirical support for the hypothesis that neuroticism con-
tributes to PTSD by increasing the emotionality, rehearsal, and
centrality of memories for traumatic events is drawn from
research on individual differences in the phenomenology of
autobiographical memory. Studies show that individuals with
higher levels of neuroticism rate their autobiographical memo-
ries as more emotionally and viscerally intense, more frequently
voluntarily and involuntarily rehearsed, and more central to
identity (Rubin, Boals, & Hoyle, 2014; Rubin et al., 2011; Sutin,
2008). For instance, in a study of the phenomenological charac-
teristics of self-defining autobiographical memories, undergrad-
uates with higher neuroticism scores rated their self-defining
memories as more emotionally intense (Sutin, 2008). Similar
results were reported in a study of community-dwelling adults
who rated their most important, most stressful, most positive,
and word-cued autobiographical memories on various phenom-
enological properties, including their sensory, language, and
metacognitive characteristics (Rubin et al., 2011). Higher neu-
roticism scores were associated with ratings of greater emotional
intensity, as well as more intense physiological reactions and
more frequent voluntary and involuntary rehearsal when each
participant’s ratings were averaged across all memory types.
Likewise, Rubin et al. (2014) found that higher levels of neuroti-
cism were consistently associated with greater ratings of the cen-
trality of a trauma memory to one’s identity and life story across
three diverse military and undergraduate samples, five measures
of neuroticism and the related personality construct of negative
affectivity, and two measures of trauma centrality. In general,
the results of these three studies examining the correlations
between personality and the phenomenological characteristics
of autobiographical memories are congruent with findings from
the broader personality literature in which individuals with
higher neuroticism have been found to exhibit stronger negative
reactions to stress (Bolger & Zuckerman, 1995), more frequent
rumination (Roelofs, Huibers, Peeters, Arntz, & Van Os, 2008),
and increased access to emotionally negative self-relevant infor-
mation (Martin, 1985; Teasdale & Green, 2004).

Our focus on the emotionality, rehearsal, and centrality of
trauma memories as the primary mechanisms through which
neuroticism leads to PTSD symptoms is also supported by
extensive theoretical and empirical work showing that these
three properties of trauma memories predict PTSD symptoms
and increase as a function of greater symptom severity (e.g.,
Berntsen, Rubin, & Salgado, 2015; Berntsen, Willert, & Rubin,
2003; Rubin, Boals, et al., 2008; Rubin et al., 2011, 2014;
Rubin, Feldman, & Beckham, 2004; Thomsen & Berntsen,
2008). Research on a wide variety of participant samples and
trauma types indicates that individuals with PTSD diagnoses or
elevated PTSD symptoms rate their most stressful and traumatic
memories higher on measures of emotionality, rehearsal, and
centrality compared to individuals without PTSD or with low

symptom levels (Berntsen et al., 2003; Kleim, Graham, Bryant,
& Ehlers, 2013; Rubin, Schrauf, & Greenberg, 2003; Rubin,
Boals, et al., 2008; Rubin et al., 2011). These studies also show
that individuals with PTSD report higher levels of emotionality,
rehearsal, and centrality for nontrauma-related memories,
including their word-cued, most important, and most positive
autobiographical memories, compared to individuals without
PTSD. The finding that increases in emotionality, rehearsal, and
centrality are observed not only for negative and stressful mem-
ories, but across a broad range of memory types in individuals
with PTSD, suggests that this particular pattern of responding is
reflective of a general affective style that may predispose indi-
viduals to develop and maintain PTSD symptoms when exposed
to a traumatic event.

The strength and consistency of findings generated over the
last decade concerning the relation between trauma memory
characteristics and PTSD symptom severity lead to the formula-
tion of a mnemonic theory of PTSD, called the autobiographical
memory theory of PTSD (AMT; Rubin, Boals, et al., 2008).
According to the AMT, PTSD symptoms arise through
cognitive-affective processes that enhance the availability of the
trauma memory. The specific memory availability processes
that combine to promote PTSD symptoms, according to the
AMT, are the emotional intensity of the trauma memory, the fre-
quency of memory retrieval, and the centrality of the trauma
memory to one’s life story and identity. Furthermore, the AMT
proposes that individuals with different personality traits vary in
their levels of these cognitive-affective processes. Although
empirical support for the memory availability mechanisms of
the AMT has been well documented in studies demonstrating
that the phenomenological properties and perceived centrality of
trauma memories correlate highly with PTSD symptom severity,
little work has been devoted to examining how these cognitive-
affective processes integrate with characteristics of the individu-
al to explain PTSD symptom severity. Given the substantial het-
erogeneity in symptom severity observed among individuals
exposed to the same event (David et al., 2006; Dyb et al., 2014;
Orcutt, Bonanno, Hannan, & Miron, 2014), an integrative
approach that combines factors viewed as stable characteristics
of the individual (e.g., personality) with cognitive-affective pro-
cesses that are viewed as reactions to traumatic events (e.g.,
memory characteristics, appraisals of event centrality) may be
needed to understand the myriad complex factors involved in
PTSD. As a test of the mediating processes described in the
AMT, in the present study we examined for the first time how
the cognitive-affective processes proposed by the AMT inte-
grate with characteristics of the individual to predict PTSD
symptom severity. Specifically, we investigated the extent to
which neuroticism leads to greater PTSD symptom severity by
increasing the emotionality, rehearsal, and centrality of memo-
ries for traumatic life events.

In our investigation of this hypothesis, we first examined lon-
gitudinal data from a large sample of community-dwelling
adults exposed to a range of negative and potentially traumatic
events that vary widely in severity (Study 1). We then tested
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whether our findings replicated in a sample of clinically diag-
nosed individuals with histories of exposure to trauma severe
enough to qualify for a potential diagnosis of PTSD (Study 2).
To examine whether our results generalize to more than one
measure of neurotic traits, in each study we report findings for
multiple measures of neuroticism (Studies 1 and 2) and the relat-
ed personality construct of negative affectivity (Study 2).

STUDY |

The purpose of Study 1 was to test the mediating processes pro-
posed by the AMT using longitudinal data from a nonclinical
sample of adults with histories of potentially traumatic events
ranging broadly in severity. Specifically, we examined the
extent to which higher levels of neuroticism prospectively pre-
dict greater emotionality, rehearsal, and centrality of trauma
memories, and whether these properties of trauma memories
were in turn associated with more severe PTSD symptoms. To
help ensure that our findings were not unique to a particular per-
sonality assessment, we examined neuroticism scores from two
well-validated personality instruments: the Minnesota Multi-
phasic Personality Inventory (MMPI) and the NEO Personality
Inventory (NEO-PI). The MMPI and the NEO-PI were complet-
ed approximately 45 and 18 years prior to participant reports of
traumatic life events and PTSD symptoms, which prevented
neuroticism levels from being influenced by concurrent symp-
tom reporting. The first two memory availability mechanisms of
the AMT were measured using questions from the Autobio-
graphical Memory Questionnaire (AMQ); Rubin, Schrauf, &
Greenberg, 2003, 2004), which asks participants to rate proper-
ties of their autobiographical memories as the memories are
being recalled. This procedure produces a more valid assessment
of the ongoing processes than traditional retrospective reports
(Ericsson & Simon, 1993). Emotionality was indexed by the
AMQ measures of emotional intensity and physiological reac-
tions, rehearsal was indexed by the AMQ measures of volun-
tary rehearsal and involuntary recall, and event centrality was
assessed by a standardized measure of the centrality of a memo-
ry to one’s identity and sense of self, called the Centrality of
Events Scale (CES; Berntsen & Rubin, 2006, 2007). Compo-
nents of the CES include the extent to which the event is a core
part of a person’s identity, influences interpretations of new
experiences, and signals a major turning point in one’s life story.

Based on results from cross-sectional studies in which strong
correlations were found between neuroticism and participant rat-
ings of the phenomenological properties of their trauma memo-
ries (Rubin, Boals, et al., 2008; Rubin et al., 2011), we
hypothesized that higher levels of MMPI and NEO neuroticism
would prospectively predict trauma memories accompanied by
greater emotional and physiological intensity, more frequent
voluntary and involuntary recall, and greater centrality to the life
story. These properties of the trauma memories were in turn
expected to be related to greater PTSD symptom severity, con-
sistent with studies showing that measures of emotionality,

rehearsal, and importance to the life story increase with PTSD
symptom severity.

Method

Participants and Procedure. Data were drawn from the Uni-
versity of North Carolina Alumni Heart Study (UNCAHS), a
longitudinal mail survey study of students who entered the Uni-
versity of North Carolina, Chapel Hill in 1964-1966 and their
spouses (Siegler et al., 1992). The recruitment procedures, par-
ticipation rates, and measures of the UNCAHS are detailed else-
where (Hooker, Hoppmann, & Siegler, 2010) and briefly
described here. The UNCAHS was originally designed to exam-
ine personality as a predictor of coronary heart disease (CHD).
At Wave 12, the study was expanded to include measures of
PTSD and lifetime trauma exposure to investigate the relations
between CHD and PTSD in a nonclinical sample. A second
measure of PTSD symptoms and assessments of the phenome-
nological properties of trauma memories were added at Wave
13 (2011-2013). With 13 points of data collection now com-
plete, the UNCAHS contains an extensive archive of data con-
cerning personality, well-being, and disease outcomes.

All waves of the UNCAHS were approved by the Duke Uni-
versity Medical Center institutional review board. On the Wave
13 questionnaire, participants were asked to describe three trau-
matic events that currently bothered them most and to select a
category that best described each traumatic event from the list of
events included in the Traumatic Life Events Questionnaire
(TLEQ; Kubany et al., 2000), a standardized, broad-spectrum
measure of life events demonstrated to be capable of producing
PTSD symptoms according to DSM-1V-TR (American Psychiat-
ric Association, 2000) criteria. For each of the three traumatic
events, participants completed measures of PTSD symptoms,
phenomenological properties of the trauma memory, and event
centrality. Ratings for the traumatic event with the most severe
PTSD symptoms were included in our analyses.

Our analyses included the 1,106 respondents (71.31% of
Wave 13 respondents) who reported at least one potentially trau-
matic life event and completed measures of PTSD symptom
severity, phenomenological properties of trauma memories, and
event centrality at Wave 13, as well as the NEO previously dur-
ing the study. A subset (n = 802) also completed the MMPI
upon college entry (M. = 18.28, SD = 1.69) and was included
in analyses of MMPI neuroticism scores. The analysis sample
was 61.30% male, with a mean age of 63.49 (SD = 2.74) and an
average annual household income of $70,000-99,999. The sam-
ple was predominantly Caucasian (99.37%). Four participants
were African American (.36%), one was American Indian
(.09%), one was Hispanic (.09%), and one (.09%) declined to
report ethnicity. Approximately 8% had less than a college
degree, 20% had bachelor’s degrees, 21% had bachelor’s
degrees plus additional training, 29% had master’s degrees, and
23% had advanced degrees. Analyses comparing UNCAHS
respondents in the analysis sample to Wave 13 respondents who
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were excluded due to missing data indicated that the analysis
sample was slightly more educated, reported higher annual
household income, and included a greater proportion of females
(nﬁs <.01).

Measures

Autobiographical Memory Questionnaire
(AMQ). The AMQ (Rubin et al., 2003; Rubin, Schrauf, et al.,
2004) measures the processes involved in remembering an
event. We analyzed four AMQ items relevant to the AMT and
that correlate consistently with PTSD symptom severity (Rubin,
Boals, et al., 2008; Rubin et al., 2011; Thomsen & Berntsen,
2008), including emotional intensity (“While remembering the
event, the emotions that I feel are extremely intense”), physio-
logical reaction (“While remembering the event, I had a physi-
cal reaction: laughed, felt tense, felt sweaty, felt cramps or
butterflies in my stomach, my heart pounded or raced, etc.”),
voluntary rehearsal (“Since it happened, 1 have willfully
thought back to the event in my mind and thought about it or
talked about it”), and involuntary recall (“Has the memory of
the event suddenly popped in your thoughts by itself—that is,
without having attempted to remember it?”).

Centrality of Event Scale (CES). The CES (Berntsen &
Rubin, 2006) assesses the extent to which a trauma forms a cen-
tral component of personal identity, a turning point in the life
story, and a reference point for everyday inferences. Items are
rated on 5-point scales (1 = totally disagree, 5 = totally agree).
The seven-item short form of the scale was administered. Mean
scores are reported. Cronbach’s alpha in the present study was
.90.

NEO Personality Inventory (NEO-PI). The 240-item
NEO-PI (Costa & McCrae, 1992) was administered twice dur-
ing midlife in the UNCAHS (Costa, Herbst, McCrae, & Siegler,
2000). Average neuroticism domain scores were analyzed. Raw
scores were converted to 7-scores based on adult combined-sex
norms. The NEO-PI has strong psychometric properties
(Cronbach’s o = .92) and is well validated (Costa & McCrae,
1992). In the UNCAHS, internal consistency for the domain
scales ranges from .76 to .93.

Minnesota  Multiphasic  Personality  Inventory
(MMPI). Factor-analyzed neuroticism scores derived from the
MMPI (Costa, Zonderman, McCrae, & Williams, 1985; Siegler
et al., 1990) were included. The neuroticism factor has high
internal consistency (Cronbach’s oo = .92).

PTSD Checklist-Stressor-Specific Version (PCL-S). The
PCL-S (Weathers, Litz, Huska, & Keane, 1994) is a 17-item
measure of PTSD symptoms in reference to a specific event.
Using 5-point scales (1 = not at all, 5 = extremely), respondents
indicate the extent to which a specific event produced each of
the B, C, and D DSM-IV-TR symptoms of PTSD during the pre-
vious month. The PCL has strong psychometric properties

(Blanchard, Jones-Alexander, Buckley, & Forneris, 1996) and
has high diagnostic agreement with diagnoses determined by
clinical interviews (» = .93; Blake et al., 1990). In civilian sam-
ples, a PCL cut score for probable PTSD is between 30 and 35
(U.S. Department of Veterans Affairs, 2014). Approximately
28% of'the current sample had PCL scores of 35 or higher.

Data Analysis. Parallel multiple mediator models using a
bias-corrected bootstrapping procedure (Preacher & Hayes,
2008) were tested to examine the extent to which neuroticism
leads to greater PTSD symptom severity indirectly through
increases in the emotionality, rehearsal, and centrality of
trauma memories. Parallel multiple mediator models were
selected as the analytic method because they simultaneously
test the indirect effects of each mediator while accounting for
the shared association between them. This statistical proce-
dure is recommended over other methods of testing indirect
effects (e.g., Sobel test) when more than one mediator is pre-
dicted to influence the dependent variable because it
increases the precision and parsimony of the model without
assuming multivariate normality of the distribution of indi-
rect effects (Hayes, 2013). Point estimates and 95% bias-
corrected confidence intervals (BC Cls) were generated
using 10,000 bootstrap samples. Indirect effects are signifi-
cant when the BC CI does not include zero.

Results

The events included in the analyses represented a wide range of
potentially traumatic events assessed by the TLEQ. Prevalence
rates were highest for unexpected death of a loved one
(23.51%), followed by life-threatening personal illness (9.67%),
life-threatening or disabling accident or illness of a loved one
(8.95%), motor vehicle accident that badly injured self or killed
someone (5.70%), accident that badly injured self or killed
someone (5.33%), natural disaster that badly injured self or
killed someone (3.44%), warfare or combat (2.26%), death
threat (1.54%), childhood physical abuse (1.36%), and child-
hood sexual abuse (1.18%). Less than 1% of the sample reported
each of the following events: experiencing or witnessing an
armed robbery, physical assault by a stranger, witnessing assault
or murder, witnessing childhood family violence, physical
assault by a partner, adulthood sexual assault, being stalked, and
non-live birth pregnancy. In addition, 30.29% of participants
reported a life-threatening or highly disturbing event that did not
fit these categories (e.g., marital affair, unexpected loss of
employment, 2008 stock market crash), 0.90% reported an
experience they did not wish to name, and 1.63% did not select
a category for their trauma.

Descriptive statistics for and correlations between key varia-
bles are presented in Table 1. As expected, both MMPI neuroti-
cism and NEO neuroticism scores were positively associated with
the AMQ ratings of emotional intensity, physiological reactions,
voluntary rehearsal, and involuntary recall, as well as CES and
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Table | Descriptive Statistics and Pearson Correlations Among Predictor Variables and PTSD Symptom Severity in Study |

I 2 3 4 5 6 7 8
I. MMPI Neuroticism®
2. NEO Neuroticism 405
3. Emotional intensity Moo 207k
4. Physiological reaction L4 .| gk 60+
5. Voluntary rehearsal 205 7k AT Yoo
6. Involuntary recall L3k 2|k ) oo 47k 667k
7. Event centrality 1 6HFE 207k 37k Kykoo 467k 49wk
8. PCL severity .| gk e Ak AGHEE Aqreer Sqerer Xiooo
Mean 25.25 49.17 531 3.66 4.97 4.35 3.27 30.43
Standard deviation (12.19) (10.35) (1.62) (2.08) (1.54) (1.81) (1.09) (12.84)

Note. Gender: 0 = male, | = female. MMPI = Minnesota Multiphasic Personality Inventory; NEO = NEO Personality Inventory; PCL severity = PTSD Checklist symp-

tom severity scores.
*n =802.
*p <.05. Fkp < .01, FFp <.001.

PCL severity scores. Because PCL severity scores were also asso-
ciated with female gender and lower annual household income
(rs=.08, —10, ps<.01), gender (0 =male, 1 = female) and
income were retained as covariates in the remaining analyses.

Next, we examined whether neuroticism leads to increases in
PTSD symptom severity indirectly through measures of emo-
tionality, rehearsal, and centrality. Table 2 presents results from
the parallel multiple mediation models. Standardized coeffi-
cients are shown in Figure 1. Consistent with our hypothesis,
results for the total indirect effect indicated that the trauma mem-
ory properties as a set mediated the relation between neuroticism
and PTSD symptom severity in the models for both MMPI and
NEO neuroticism. Results for the specific indirect effects
showed that physiological reactions to the trauma memories, the
frequency of involuntary recall, and event centrality each
uniquely mediated the relation between neuroticism and PTSD
symptom severity, whereas the emotional intensity of the trauma
memory and the frequency of voluntary rehearsal did not inde-
pendently contribute to the indirect effect over and above the
other memory properties. The direction of the coefficients indi-
cated that participants with higher neuroticism scores reported
more intense physiological reactions to their trauma memories,
experienced more frequent involuntary memories of their trau-
ma, and perceived their traumas to be more central to their iden-
tity. These properties of the trauma memories were in turn
related to greater PTSD symptom severity. In each model, pair-
wise comparisons of the specific indirect effects revealed that
physiological reactions, involuntary recall, and event centrality
each accounted for a statistically equivalent percentage of the
indirect effect of neuroticism on PTSD symptom severity
(MMPI: Bs <.02, SEs < .01, CIs < |-.04, .02|; NEO: Bs < .01,
SEs < .02, Cls < |-.04, .02|). Significant direct effects of neuroti-
cism on PTSD symptom severity also emerged in each model,
indicating that neuroticism exerted a unique effect on PTSD
symptom severity independent of the indirect effects through
physiological reactions, involuntary rehearsal, and event central-
ity (MMPL: B=.06, SE=.03, p<.05, NEO; B=.19,
SE =.03,p <.001).

Because the emotional intensity of the trauma memory, phys-
iological reactions to the trauma memory, and involuntary recall
can be viewed as related to items on the PCL, we tested models
with the three PCL items related to these mediators removed
from the total PCL score to ensure that our results were not driv-
en by potential content overlap. Removal of these items did not
substantially change the results: The standardized coefficients
shown in Figure 1 changed less than |.02], all 18 significant paths
remained significant, and all paths maintained their relative
strength. In addition, we examined whether our results were
moderated by the developmental timing of the trauma based on
previous studies indicating that posttraumatic outcomes vary as
a function of whether the trauma occurred in childhood or adult-
hood (e.g., Cloitre et al., 2009; Ogle, Rubin, Berntsen, & Sie-
gler, 2013; Ogle, Rubin, & Siegler, 2013, 2015). Specifically,
among the 1,075 participants who reported their age at the time
of their trauma, we tested the conditional indirect effect of neu-
roticism on PTSD symptom severity through the proposed
mediators at each level of a dichotomous developmental timing
moderator (before age 19, n = 90; age 19 or older, n = 985).
Estimates of the difference between the indirect effects at each
level of the moderator (i.e., the index of moderated mediation;
Hayes, 2013) revealed no evidence of moderated mediation in
either model, NEO indices < |.05|, SEs < .04, Cls [-.14, .06],
and MMPI indices <|.01|, SEs < .03, CIs [-.07, .06].

Discussion

We examined the extent to which neuroticism leads to greater
PTSD symptom severity by amplifying the emotionality,
rehearsal, and centrality of trauma memories. Results indicated
that higher levels of NEO neuroticism in midlife predicted more
intense physiological reactions to the trauma memory, more fre-
quent involuntary recall of the memory, and greater centrality of
the memory to identity approximately 15 years later. These
properties of the trauma memories were in turn related to more
severe PTSD symptoms in older adulthood at average age 63.
No evidence was found for an effect of neuroticism on PTSD
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Study 1 MMPI Neuroticism Study 1 NEO Neuroticism

Emotional Emotional
Intensity Intensity
Physiological Physiological
Reaction Reaction
.18*** (06*) .30". (16*)
Voluntary Voluntary
Rehearsal Rehearsal
Involuntary Involuntary
Recall Recall
Event Event
Centrality Centrality

Study 2 NEO Neuroticism Study 2 BFI Neuroticism

Emotional
Intensity
217
R Physiological | g« . Physiological
14 Reaction - 14 Reaction

43 (27**)

42* (26*)

Involuntary Involuntary
25*¥ Recall 237 26** Recall
o5+ Event TG+ 25" Event

Centrality Centrality

Study 2 PANAS Negative Affectivity

Study 2 AIM Negative Intensity

Emotional Emotional
Intensity Intensity
.28* 2™

o7 Physiological 20+ Physiological

: Reaction 20 Reaction

.49*** (-30i**) .39*** (-23**i)

Involuntary Involuntary

30 Recall 20 ] i Recall

297 Event 237 Event
Centrality Centrality

Figure I The indirect effects of neuroticism, negative affectivity, and negative intensity on PTSD symptom severity through properties of the trauma
memory in Studies | and 2. Values represent standardized coefficients. Path coefficients in parentheses are the effects of neuroticism on PTSD symptom
severity independent of the proposed mediators.*p <.05. *p <.01. *p <.001. [Correction added on 19 September 2016, after first online publication:

the upper-right diagram label ‘Study 2 NEO Neuroticism’ has been amended to ‘Study | NEO Neuroticism’.]
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Table 2 Results From Multiple Meditator Models Testing the Indirect Effects of Neuroticism and Negative Affectivity on PTSD Symptom Severi-

ty Through Properties of the Trauma Memory

Study |
MMPI Neuroticism NEO Neuroticism
Mediators Coeff. SE 95% BC ClI Coeff. SE 95% BC ClI
Emotional intensity .00 .01 [-.01,.01] .00 .01 [-.01,.01]
Physiological reaction .04 .01 [.02, .06] .05 .0l [.03, .08]
Voluntary rehearsal .0l .01 [-.01, .03] .0l .0l [-.003, .02]
Involuntary recall .03 .01 [.01, .05] .05 .01 [.03, .08]
Event centrality .05 .01 [.03,.07] .06 .01 [.04, .09]
Total indirect 13 .03 [.08, .18] A7 .02 [.13,.22]
Study 2
PANAS Negative

NEO Neuroticism BFI Neuroticism Affectivity AIM Negative Intensity
Mediators Coeff. SE  95% BC Cl Coeff SE 95%BCClI Coeff SE 95%BCClI Coeff SE 95%BCCl
Emotional intensity — — — 37 29 [-12, 1.04] .05 .04 [-.03,.12] .06 .05 [-.03,.16]
Physiological reaction .05 .03 [.004, .11] .50 31 [02, 1.19] .07 .04 [0I,.16] .09 .05 [0l .20]
Involuntary recall .10 .04 [.04,.19] .14 48  [34,2.21] 13 .05  [.05, .23] A7 .07  [.05, .32]
Event centrality aa .04 [.05, .20] 1.32 48  [52, 2.40] .15 .05  [.06, .26] .19 .08 [.06, .35]
Total indirect 27 .06  [.15,.39] 3.33 79  [1.84, 4.96] 40 .07  [27, .54] 51 A2 [29, .74]

Note. Coeff. = unstandardized coefficient; BC Cl = bias-corrected confidence intervals; MMPI = Minnesota Multiphasic Personality Inventory; NEO = NEO Personali-
ty Inventory; BFI = Big Five Inventory; PANAS = Positive and Negative Affect Schedule; AIM = Affect Intensity Measure. Full model for MMPI neuroticism (Study 1),
F(8, 793) =81.76, p <.001, R* = .45; NEO neuroticism (Study 1), F(8, 1097) = 122.44, p <.001, R* = .47; NEO neuroticism (Study 2), F(5, 213) = 36.14, p <.00I,
R?=.46; BFI neuroticism, F(6, 214) =31.76, p <.001, R?>=.47; PANAS negative affectivity, F(6, 214) =33.07, p<.00l, R*=.48; AIM negative intensity, F(6,

214) =29.22, p <.001, R? = 45.

symptom severity through its influence on the emotional intensi-
ty of the trauma memory or the frequency of voluntary rehearsal.
A nearly identical pattern of results emerged for neuroticism
scores from the MMPI completed approximately 30 years before
the NEO and 45 years prior to PTSD symptom reporting. Our
finding that the observed relations between neuroticism, ratings
of the phenomenological properties of trauma memories, and
PTSD symptom severity were replicated across two measures of
neuroticism assessed approximately three decades apart is con-
sistent with cross-sectional and longitudinal research showing
that personality is moderately stable in adulthood (McCrae &
Costa, 1994; Robins, Fraley, Roberts, & Trzesniewski, 2001;
Terracciano, McCrae, Brant, & Costa, 2005). Furthermore, the
consistency of our findings across two measures of neuroticism
assessed at different points in the life course as well as 15 or
more years prior to participant ratings of the phenomenological
properties of their trauma memories and PTSD symptoms sug-
gests that neuroticism is a reliable longitudinal predictor of fac-
tors related to increased levels of PTSD symptoms.

STUDY 2

The community-dwelling older adults included in Study 1 were
exposed to a range of negative and potentially traumatic events
that varied widely in severity. To examine whether our findings

would replicate in a sample of individuals with histories of expo-
sure to traumas severe enough to qualify for a potential diagno-
sis of PTSD, participants in Study 2 were required to have
experienced a trauma that met the DSM-IV-TR Al criterion,
according to which the individual must have experienced, wit-
nessed, or confronted “an event or events that involved actual or
threatened death or injury, or a threat to the physical integrity of
the self or others” (American Psychiatric Association, 2000, p.
467). To ensure that our findings concerning the mechanisms
underlying the relation between neuroticism and PTSD symp-
toms extend beyond the measures of neuroticism used in Study
1, in Study 2 we report findings for the NEO as well as three
additional measures of neuroticism and negative affectivity, a
closely related personality construct that subsumes neuroticism
broadly construed and is strongly correlated with depression and
anxiety symptoms (Watson, Gamez, & Simms, 2005). Two of
the three measures are subscales of standardized, well-validated
personality instruments: Neuroticism domain scores from the
Big Five Inventory (BFI; John, Donahue, & Kentle, 1991) and
negative affectivity scores from the Positive and Negative Affect
Schedule (PANAS; Watson, Clark, & Tellegen, 1988). The third
measure is derived from factor analysis of the Affect Intensity
Measure (AIM; Larsen & Diener, 1987). The negative intensity
factor of the AIM (AIM-NI) was selected for inclusion in the
present study instead of the total AIM score based on studies
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indicating that the total AIM score does not measure a single
underlying construct (e.g., Rubin et al., 2012). In addition, the
AIM-NI correlates strongly with other measures of neuroticism
and negative affectivity. For example, Rubin et al. (2012)
reported a correlation of .72 between neuroticism and the AIM-
NI, suggesting that these two measures may be regarded as alter-
native assessments of the same or similar personality construct
and that “empirically, negative intensity cannot be distinguished
from neuroticism” (p. 36). Additional research has shown that,
of'the four factors derived from factor analysis of the AIM, nega-
tive intensity is the only factor associated with PTSD symptoms
(Rubin, Boals, et al., 2008). With the exception of the measure
for voluntary rehearsal (described below), the measures of trau-
ma memory properties and PTSD symptoms included in Study
2 were the same as those in Study 1. Study 2 hypotheses were
also identical to those of Study 1, with the addition that results
for negative affectivity and negative intensity scores were
expected to mirror those from the standardized measures of
neuroticism.

Method

Participants. Adults from the community were screened as
part of a larger study by clinicians who were trained and worked
regularly in a research setting. Participants were recruited via
advertising for a study on memory for stressful or traumatic
events. Exclusion criteria included current alcohol or other sub-
stance dependence/abuse measured by self-report and urine
drug screen, neurological damage (i.e., head trauma, disease),
and current psychotic disorder or bipolar disorder with active
manic symptoms based on the Structured Clinical Interview for
DSM-IV Diagnosis (SCID; First, Spitzer, Gibbon, & Williams,
1996). Nicotine dependence was allowed. To be included in the
study, all participants were required to have met the DSM-IV-TR
PTSD Al criterion as determined during clinical interviews.

Participants who completed the measure of PTSD symptoms,
at least one of the personality inventories, the CES, and the
AMQ were selected to be included in the analysis sample
(n =221; 94.44% of the total study sample). The final analysis
sample was 52.94% male, with a mean age of 42.21
(SD = 13.13) and a mean annual household income of $35,000—
49,999. The sample was 65.16% African American, 25.79%
Caucasian, 3.62% Hispanic, 3.17% multiracial, 1.36% Ameri-
can Indian, and 0.90% Asian. Approximately 8% did not com-
plete high school, 31.22% earned a high school diploma or the
equivalent, 42.53% attended some college, 13.12% earned a
bachelor’s degree, and 4.98% had a graduate degree.

Measures (Not Described in Study I)

Autobiographical Memory Questionnaire (AMQ). Three
of the five items analyzed from the AMQ (Rubin et al., 2003;
Rubin, Schrauf, et al., 2004) were identical to those included in
Study 1: emotional intensity, physiological reaction, and invol-
untary recall. Voluntary rehearsal was indexed by two

additional items querying the frequency of voluntarily thinking
and voluntarily talking about a memory (“Since it happened, I
have willfully thought back to the event in my mind” and “Since
it happened, I have willfully thought back to the event in my
mind and talked about it”).

Big Five Inventory (BFI). The BFI (John et al., 1991) is a
44-item measure of the broad personality domains of Neuroti-
cism, Extraversion, Openness, Agreeableness, and Conscien-
tiousness. Each domain is assessed by 810 short phrases (e.g.,
Neuroticism: “Is emotionally stable, not easily upset” [reverse
scored], “worries a lot”). The reliability of the scales is high
(o = .80). Convergent and discriminant validity of the scales are
well established (John & Srivastava, 1999). Neuroticism domain
scores were analyzed.

Positive and Negative Affect Schedule (PANAS). The
PANAS (Watson et al., 1988) includes two 10-item subscales
that measure the tendency to experience positive and negative
affect. Negative Affect subscale scores were included in the pre-
sent study. For this subscale, participants rate the tendency to
experience 10 negative feelings (distressed, upset, guilty,
scared, hostile, irritable, ashamed, nervous, jittery, afraid)
using S-point scales (1 =very slightly or not at all,
5 = extremely).

Affect Intensity Measure (AIM). The AIM (Larsen &
Diener, 1987) is a 40-item questionnaire that measures individu-
al differences in the strength and intensity of emotional experi-
ences. Respondents are asked how often they react to situations
with strong emotions (1 = never, 6 = always). The AIM has
high internal consistency, test-retest reliability, and criterion-
related validity (Larsen & Diener, 1987). The Negative Intensity
subscale of the AIM (AIM-NI; Rubin et al., 2012) includes eight
items that assess the intensity of negative emotions (e.g., “My
negative moods are mild in intensity,” “When I get angry it’s
easy for me to still be rational and not overreact”). The AIM-NI
has high internal consistency and correlates strongly with other
measures of negative affectivity (Rubin et al., 2012).

Procedure. Administration of the protocol was completed
individually with each participant by trained clinical research
staff in a Veterans Affairs Medical Center. Participants in our
sample were enrolled in a larger study for which they were com-
pensated $500 for completing six total sessions. During Session
1, participants were first screened for any current illicit drug use;
then administered the TLEQ (Kubany et al., 2000), Clinician
Administered PTSD Scale (CAPS) (Blake et al., 1995), and
SCID (First et al., 1996); and finally queried about current medi-
cations and treatment history. During Session 2, the AMQ
(Rubin et al., 2003; Rubin, Schrauf, et al., 2004) was adminis-
tered for 15 cue words, and participants completed a series of
individual differences measures including the PANAS (Watson
etal., 1988), BFI (John etal., 1991), and AIM (Larsen & Diener,
1987). During Session 3, which is key to the current report,
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Table 3 Descriptive Statistics and Pearson Correlations Among Predictor Variables and PTSD Symptom Severity in Study 2

| 2 3 4 5 6 7 8 9 10 I
I. NEO Neuroticism®
2. BFI Neuroticism 73k
3. Negative affectivity S9wEE 60
4. Negative intensity ST eqrE 54k
5. Emotional intensity .13 Wlkoo 297K 27k
6. Physiological reaction .I5% .I5% 277k 21%F .53k
7. Voluntary thinking .07 .0l -0l .07 23w .18*
8. Voluntary talking .04 .00 -07 .05 .13 12 607
9. Involuntary recall 25%ek DeRE .30k 248K A2H Kkisoo A0k 27k
10. Event centrality 25wk DBk 297k 23k 44 377k Whieo .18* A4k
I'l. PCL severity AR Ak 50k A e Ak .06 .02 ApreE 50k
Mean 47.63 2.96 22.33 30.77 6.21 533 4.96 4.15 4.86 3.89 49.29
Standard deviation (1053)  (87)  (882)  (601)  (1.13)  (1.88)  (1.87)  (201)  (1.84)  (1.10)  (18.48)

Note. Gender: 0 = male, | = female. BFI = Big Five Inventory; NEO = NEO Personality Inventory; PCL severity = PTSD Checklist symptom severity scores.

n=219.
*p <.05. Fkp < .01, Fp < .001.

participants orally narrated their three most negative, stressful,
or traumatic life events followed by their three most positive and
finally their three most important life events that were not among
the most traumatic or positive. After describing each event, they
completed the AMQ, CES, and PCL for that event. During Ses-
sion 4, participants completed the NEO-PI. After later sessions,
participants were debriefed and referred for support if necessary.

Data Analysis. Following the data analysis strategy used in
Study 1, bias-corrected bootstrapped parallel multiple mediator
models were used to examine the extent to which measures of
emotionality, rehearsal, and centrality mediate the relation
between measures of neuroticism/negative affectivity and PTSD
symptom severity. Ratings for the traumatic event with the most
severe PTSD symptoms were included in our analyses.

Results

Participants reported a wide range of traumatic events. Preva-
lence rates were highest for unexpected death of a loved one
(23.53%), followed by combat (20.81%), adulthood violence
(10.86%), adulthood physical or sexual assault (10.41%), child-
hood abuse (8.60%), accident (7.24%), domestic violence
(2.26%), exposure to violence in childhood (1.81%), and natural
disasters (0.45%). An additional 14.03% of participants reported
a life-threatening or highly disturbing event that did not fit these
categories.

Descriptive statistics and intercorrelations for key variables
are presented in Table 3. As expected, BFI neuroticism scores,
PANAS negative affectivity scores, and AIM-NI scores were
positively associated with PCL symptom severity. The measures
of neuroticism and negative affectivity were also positively
associated with ratings of emotional intensity, physiological
reaction, involuntary recall, and event centrality. However, in
contrast to results from Study 1, no associations were found
between ratings of voluntary rehearsal (thinking or talking) and

the measures of neuroticism, negative affectivity, and PCL
symptom severity. A repeated-measures ANCOVA followed by
pairwise comparisons of all three measures of rehearsal (volun-
tary thinking, voluntary talking, and involuntary recall) revealed
that voluntary talking was significantly lower than voluntary
thinking and involuntary recall, whereas no differences were
found between voluntary thinking and involuntary recall, F(2,
216) =24.99, p <.001, np2 =.19. Thus, although the measures
of voluntary rehearsal and involuntary recall did not correlate
consistently with the measures of neuroticism, negative affectiv-
ity, and the PCL, the mean levels of voluntarily thinking about
trauma memories and involuntarily recalling them were statisti-
cally equivalent. Given the nonsignificant correlations between
the two ratings of voluntary rehearsal and the measures of neu-
roticism, negative affectivity, and PTSD symptom severity, vol-
untary thinking and voluntary talking were omitted from the
remaining analyses. Likewise, the AMQ rating of emotional
intensity was omitted from the model for the NEO because the
correlation between these measures failed to reach significance
(p = .06). Because PCL severity scores were correlated with age
(r= .17, p <.05), age was included as a covariate in the remain-
ing analyses.

Table 2 presents results from the mediation models testing
whether higher neuroticism and negative affectivity lead to
greater PTSD symptom severity indirectly through the emotion-
ality, rehearsal, and centrality of trauma memories. Standardized
coefficients are shown in Figure 1. Consistent with our hypothe-
sis, results from the two models of standardized neuroticism
measures, the NEO and the BF]I, revealed significant total indi-
rect effects indicating that the trauma memory properties as a set
mediated the relation between neuroticism and PTSD symptom
severity for both NEO and BFI neuroticism scores. Results for
the specific indirect effects indicated that participants with
higher neuroticism scores reported more intense physiological
reactions while remembering their traumas, more frequent invol-
untary memories of their traumas, and greater perceptions of



Neuroticism and PTSD

711

their trauma memories as central to their identity. These trauma
memory characteristics were in turn related to greater PTSD
symptom severity. In the model for BFI neuroticism scores, the
emotional intensity of the trauma memories did not indepen-
dently contribute to the indirect effect over and above the other
memory properties. Pairwise comparisons of the specific indirect
effects revealed that physiological reactions, involuntary recall,
and event centrality each accounted for a statistically equivalent
percentage of the indirect effect of neuroticism on PTSD symp-
tom severity, NEO Bs <.07, SEs < .05, ClIs <[-.13, .10], and
BFI Bs<.98, SEs<.71, CIs<[-1.68, 1.14]. The significant
direct effects of neuroticism on PTSD symptom severity found
in both models indicated that neuroticism exerted a unique effect
on PTSD symptom severity independent of the indirect effects
through physiological reactions, involuntary recall, and event
centrality, NEO B= 47, SE=.09, CI [.29, .65], and BFI
B=583,SE=1.11,CI [3.65,8.01] .

The models testing PANAS negative affectivity and AIM-NI
scores were nearly identical to the findings for the standardized
neuroticism measures. In each model, the trauma memory prop-
erties mediated the effects of negative affectivity and negative
intensity on PTSD symptom severity. Specific indirect effects
were found for physiological reactions, involuntary recall, and
event centrality, but not emotional intensity. Pairwise compari-
sons of the specific indirect effects in each model indicated that
physiological reactions, involuntary recall, and event centrality
each accounted for a statistically equivalent percentage of the
effect of negative affectivity and negative intensity on PTSD
symptom severity, PANAS NA Bs<.11, SEs<.08, Cls<
[-.19, .12], and AIM-NI Bs < .13, SEs < .11, CIs < [-.18, .28].
The significant direct effects of PANAS negative affectivity and
AIM-NI further indicated that these personality constructs pre-
dicted PTSD symptom severity independently of their influence
through the trauma memory properties, PANAS NA B = .63,
SE = .11, CI[41, .85], and AIM-NI B = .74, SE = .17, CI [ 41,
1.06].

Because the emotional intensity of the trauma memory, phys-
iological reactions to the trauma memory, and involuntary recall
can be viewed as related to items on the PCL, we tested models
with the three PCL items related to these mediators removed
from the total PCL score to ensure that our results were not driv-
en by potential content overlap. Removal of these items did not
substantially change the results: The standardized coefficients
shown in Figure 1 changed by <|.03|, all but one of the 31 sig-
nificant paths remained significant, and all paths maintained
their relative strength compared to the model testing the total
PCL score. In addition, we tested whether the paths from the
personality predictors to each memory property shown in Figure
1 were moderated by the developmental timing of the trauma
among the 154 participants who reported their age at the time of
their trauma (before age 19, n = 34; age 19 or older, n = 120).
No evidence of moderated mediation was found, NEO
indices < 1.07|, SEs <.13, CIs [-.22, .17]; BFI indices <|2.03|,
SEs <1 .21, CIs [-1.05, 3.48]; PANAS NA indices <|.17|,

SEs<.13, CIs [-12,
SEs < .19, Cls [-.34, .42].

44]; and AIM-NI indices <|.18|,

DISCUSSION

Across two studies, we investigated the extent to which individ-
uals with higher levels of neuroticism are more likely to report
greater PTSD symptom severity as a result of higher levels of
cognitive-affective processes that increase the availability of
their trauma memories. In Study 1, longitudinal data from a
large community-dwelling sample of adults with histories of
negative and potentially traumatic events indicated that individ-
uals with higher levels of neuroticism collected at two different
points in the life span reported more intense physiological reac-
tions to their trauma memories, experienced more frequent
involuntary memories of their traumas, and perceived their trau-
mas to be more central to their identity. These properties of the
trauma memories were in turn related to greater PTSD symptom
severity. Moreover, a test of the equality of the indirect effects
showed that each of these memory properties accounted for a
statistically equivalent percentage of the explained variance in
PTSD symptom severity. Our use of two standardized and well-
validated measures of neuroticism collected approximately 30
years apart and 15 or more years before symptom reporting
strengthens support for our finding that neuroticism is prospec-
tively related to more severe PTSD symptoms via greater inten-
sity, rehearsal, and centrality of trauma memories among
individuals exposed to negative and potentially traumatic events
ranging in severity.

To determine whether our findings replicate in individuals
exposed to severe, life-threatening traumas that would qualify
for a diagnosis of PTSD, in Study 2 we tested individuals with
histories of traumatic events that met the DSM-IV-TR A1 criteri-
on. In addition to the NEO-PI, we included three new measures
of neuroticism and the closely related construct of negative
affectivity to examine whether the findings from Study 1 gener-
alize to additional measures of personality. The same pattern of
results found in the community-dwelling adults tested in Study
1 emerged for all four measures of neuroticism and negative
affectivity tested in individuals exposed to severe trauma in
Study 2. Collectively, our findings suggest that neuroticism con-
tributes to PTSD symptoms in part by magnifying the emotion-
ality, rehearsal, and centrality of memories for traumatic events.

Overall, our results extend empirical support for the process-
es involved in the development of PTSD symptoms according
to the AMT. Specifically, the AMT proposes that individuals
with different personality traits vary in their levels of cognitive-
affective processes that increase the availability of trauma mem-
ories. These individual differences in memory availability mech-
anisms are thought to in turn explain the observed heterogeneity
in individuals’ reactions to traumatic events. Consistent with the
AMT, prior cross-sectional studies have shown that neuroticism
is associated with greater emotionality, rehearsal, and centrality
of autobiographical memories (Rubin, Boals, et al., 2008; Rubin
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et al., 2011), and that measures of the emotionality, rehearsal,
and centrality of autobiographical memories predict greater
PTSD symptom severity (Berntsen et al., 2003; Rubin, Boals,
etal., 2008; Rubin et al., 2011, 2014; Rubin, Feldman, & Beck-
ham, 2004; Talarico & Rubin, 2003). In addition to replicating
these findings, we add to the empirical support for the AMT by
examining the pathways between neuroticism and the cognitive-
affective processes and testing their direct and indirect effects on
PTSD symptom severity using longitudinal data in Study 1 and
cross-sectional data from a clinically diagnosed sample in Study
2. Although additional prospective studies are needed to further
understand the mechanisms through which other personality
factors contribute to PTSD, our results indicated that individuals
with higher neuroticism and negative affectivity are at an elevat-
ed risk of PTSD symptoms in part as a result of higher levels of
cognitive-affective mechanisms that increase the accessibility of
their trauma memories in mind.

Several features of the current investigation strengthen our abil-
ity to draw conclusions about the processes through which elevat-
ed levels of neuroticism lead to greater PTSD symptom severity.
First, Study 1 included data from two measures of neuroticism
using well-validated personality tests that were administered
approximately three decades apart, which allowed us to examine
the longitudinal stability of neuroticism in predicting properties of
trauma memories and PTSD symptom severity. Second, the per-
sonality assessments included in Study 1 were completed approxi-
mately 45 and 18 years prior to symptom reporting, which limited
potential bias of trauma-related distress on the measures of neurot-
icism. Third, the replication of our findings from a community-
dwelling sample of adults ranging widely in symptom severity in
Study 1 to a clinically diagnosed sample of adults with histories of
severe, life-threatening traumas in Study 2 suggests that the pro-
cesses through which neuroticism leads to greater PTSD symptom
severity are consistent across clinical and nonclinical samples and
that our findings are not explained by variations in the severity of
the trauma. Fourth, we demonstrated that our results generalize to
more than one measure of neurotic traits by examining five differ-
ent measures of neuroticism and the closely related concepts of
negative affectivity and affect intensity across Studies 1 and 2.
Despite the variety of measures used, our analyses revealed sub-
stantial convergence in showing that neuroticism increased PTSD
symptom severity in part by amplifying the emotionality intensity
of the trauma memory, the frequency of memory rehearsal, and
the centrality of the memory to identity.

Although the findings from Studies 1 and 2 were generally
consistent, one difference that emerged concerned the relation
between voluntary rehearsal and PTSD symptoms. Although
the frequency of voluntary rehearsal was positively correlated
with neuroticism and PTSD symptom severity in Study 1, vol-
untary rehearsal did not independently contribute to the indirect
effect of neuroticism on PTSD symptom severity over and
above the other trauma memory properties. In contrast, among
individuals with histories of severe trauma in Study 2, the mea-
sures of voluntary rehearsal (i.e., voluntarily thinking or talking
about one’s trauma memory) were not significantly associated

with neuroticism, negative affectivity, or PTSD symptom sever-
ity. Thus, voluntary rehearsal was not consistently related to the
measures of neuroticism and PTSD symptom severity across
Studies 1 and 2. However, a comparison of the three rehearsal
measures included in Study 2 (i.e., voluntarily thinking, volun-
tarily talking, involuntary recall) indicated that the frequency of
voluntarily thinking about and the frequency of involuntarily
recalling one’s trauma memories were statistically equivalent.
This finding combined with the Study 1 results suggest that
although voluntary rehearsal of trauma memories occurred as
frequently as involuntary recall, voluntary rehearsal is a less reli-
able correlate of PTSD severity and a less reliable mechanism
underlying the relation between neuroticism and PTSD symp-
toms in the samples we tested.

The absence of a linear relation between voluntary rehearsal
and PTSD symptom severity among individuals with severe
trauma histories in Study 2 may also reflect the inherent tension
between efforts to avoid reminders of the trauma and reexper-
iencing symptoms that is reflected in the diagnostic symptom
clusters of PTSD. Fluctuations between thinking and talking
about the trauma and efforts to avoid reminders of the trauma
may obscure detectable relations between voluntary rehearsal
and symptom severity or impede individuals’ ability to accurate-
ly remember and report the frequency of voluntary rehearsal.
Consistent with this idea, in a sample of undergraduates selected
on the basis of extreme scores on the PCL, Rubin, Boals, et al.
(2008) reported a correlation of .01 between voluntary rehearsal
of negative memories and PTSD symptom severity in individu-
als with high PCL scores. The correlation for the full sample,
which included individuals with high and low PCL scores, was
.23. Taken together, these results suggest that the frequency of
voluntarily talking about and thinking about one’s trauma may
not contribute to PTSD symptom severity among individuals
with histories of severe trauma.

LIMITATIONS

Several limitations of the present study should be noted and
addressed in future research. First, the ability to draw conclusions
about the direction of causality among the constructs and symp-
toms examined in Study 2 is limited by our use of cross-sectional
data. However, the purpose of Study 2 was to replicate the longi-
tudinal analyses in Study 1 using a clinically diagnosed sample.
The consistency of the findings across Studies 1 and 2 lends sup-
port for our theoretical model despite our use of cross-sectional
data in Study 2. Nonetheless, replication of our findings in addi-
tional prospective data sets is needed. Second, our measures of
memory rehearsal required individuals to retrospectively report
the frequency of voluntary and involuntary rehearsal of their trau-
ma memories, which may be vulnerable to memory errors. How-
ever, studies that utilized ecological momentary assessment and
electronic diary methodologies to examine properties of trauma
memories as they are recalled in everyday life have found pat-
terns of relations between trauma memory characteristics and
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PTSD symptom severity similar to those in the current study. For
instance, in Rubin et al. (2011, Study 2), community-dwelling
adults, approximately half of whom had PTSD diagnoses, rated
properties of their involuntary autobiographical memories as
they occurred over a 2-week period on electronic handheld devi-
ces. For each involuntary memory reported, participants were
asked to recall a voluntary memory from the same time period.
Compared to the control group, participants with PTSD reported
memories accompanied by greater emotional intensity, more
intense physiological reactions, more frequent voluntary rehears-
al and involuntary recall, and greater centrality to the life story.
Similar results from a nonclinical sample of college students
varying in PTSD symptom severity were reported by Rubin,
Boals, et al. (2008, Study 2). The consistency of findings from
Rubin et al. (2011), Rubin, Boals, et al. (2008), and the present
study suggests that our results concerning the role of memory
rehearsal in the relation between neuroticism and PTSD symp-
tom severity are not explained by the specific methodology used
to elicit reports of rehearsal frequency.

CONCLUSION

Within the context of these limitations, the present study provides
new information on the processes through which personality
influences individuals’ vulnerability to PTSD symptoms. Our
results indicate that neuroticism confers risk for PTSD symptoms
by amplifying a constellation of phenomenological properties of
the current trauma memory that increase the availability of the
memory in mind. Given that no clinical treatments currently exist
to alter personality traits through the course of therapy and that
evidence of individuals’ ability to volitionally change personality
is limited (Hudson & Fraley, 2015), the clinical implications of
our findings are instead that treatments targeted at diminishing the
emotionality, rehearsal, and centrality of trauma memories may
be effective methods of reducing PTSD symptom severity among
individuals with higher levels of neurotic traits. For instance, our
finding that neuroticism increases the intensity of individuals’
physiological reactions to memories of their trauma, which in turn
is related to greater PTSD symptom severity, suggests that treat-
ments designed to reduce fear reactions to physiological signs of
arousal, such as interoceptive exposure therapy, may show prom-
ise in decreasing PTSD symptoms in individuals with high levels
of neuroticism. Alternatively, treatments that involve affect regu-
lation skills training may be effective at reducing PTSD symp-
toms among individuals with high levels of neuroticism to the
extent that emotion regulation strategies decrease the emotionali-
ty, rehearsal, and centrality of trauma memories. Future research
is needed to explore these possibilities.
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