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The relationship between a reported history of trauma and dissociative symptoms has been explained in 2
conflicting ways. Pathological dissociation has been conceptualized as a response to antecedent traumatic
stress and/or severe psychological adversity. Others have proposed that dissociation makes individuals prone
to fantasy, thereby engendering confabulated memories of trauma. We examine data related to a series of 8
contrasting predictions based on the trauma model and the fantasy model of dissociation. In keeping with the
trauma model, the relationship between trauma and dissociation was consistent and moderate in strength, and
remained significant when objective measures of trauma were used. Dissociation was temporally related to
trauma and trauma treatment, and was predictive of trauma history when fantasy proneness was controlled.
Dissociation was not reliably associated with suggestibility, nor was there evidence for the fantasy model
prediction of greater inaccuracy of recovered memory. Instead, dissociation was positively related to a history
of trauma memory recovery and negatively related to the more general measures of narrative cohesion.
Research also supports the trauma theory of dissociation as a regulatory response to fear or other extreme
emotion with measurable biological correlates. We conclude, on the basis of evidence related to these 8
predictions, that there is strong empirical support for the hypothesis that trauma causes dissociation, and that
dissociation remains related to trauma history when fantasy proneness is controlled. We find little support for
the hypothesis that the dissociation—trauma relationship is due to fantasy proneness or confabulated memories
of trauma.
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Scientific interest in the concept of dissociation and the etiologyresearchers have empirically identified and investigated various
of the dissociative disorders has increased markedly in recertypes and categories of dissociation: the identity alterations and
decades. Building on the foundational work of Janet (1889, 1919)amnesias prominent in the dissociative disorders (Putnam, 1991),
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ported trauma and dissociation, but ascribe different reasons for
the relationship. It is therefore important to clarify the true points
of distinction in the two models. These appear to fall into eight



and suggestibility, and therefore predicts little to no relationshippsychophysiological and functional neuroimaging of trauma sur-
between dissociation and trauma if fantasy proneness and suggestvors (Lanius et al., 2010), and expect these differences to reflect
ibility are controlled. Alternatively, the TM clearly predicts an or broadly relate to known biologically based responses seen in
increment for trauma over fantasy proneness or suggestibility iranimals.

the prediction of dissociation, and an increment for dissociation In contrast, the causal path for the FM does not posit a role (or
over fantasy proneness and suggestibility in the prediction oft least a significant role) for trauma in the neuropsychological or

trauma history.

Predictions Regarding Omission and Fragmentation of
Memory

cognitive deficits seen in dissociative individuals. In Merckelbach
et al.'s (2002) model, for instance, the relationship between dis-
sociation and trauma self-report was hypothesized to be fully
mediated by absent-mindedness and fantasy proneness, with no
role for actual trauma. Cognitive deficiencies inherent to dissoci-

The TM posits that the dissociative individual is largely attempt- ation were thought to be a primary source of the trauma report.
ing to avoid recall of trauma by conscious and unconscious dis-
avowal of the importance, implications, and/or accuracy or reality

of the memory. According to the TM, the dissociative individual

attempts to avoid thinking about the memory, disconnects from the

emotional content of the memory, and ultimately may fail to recall

some or all of the memory (e.g., DePrince & Freyd, 2004; Dorahy,

2006). The avoidance associated with dissociation may be both
conscious and unconscious, or may be an initially conscious pro-
cess that becomes unconscious over time (see Erdelyi, 1990).

Automatic withdrawal of attention upon exposure to trauma or
reminders of trauma, potentially resulting from dissociative epi-

sodes during encoding, may inhibit associative processing (Lyttle,
Dorahy, Hanna, & Huntjens, 2010), and may result in a lack of the

rich associative network typical of important emotional memories
(cf. Spiegel & Cardeéa, 1991; Stern, 1997). The result is a set of

nonintegrated and fragmented memories (data driven/perceptual
rather than autobiographical/conceptual; Brewin, Dalgleish, & Jo-
seph, 1996; Ehlers & Clark, 2000; Holmes, Brewin, & Hennessey,
2004). This type of processing might account for omissions and
poor agreement in detail across narrative recountings. Over the
course of time, fragmented memories lacking associative networks
may be more easily forgotten. This reasoning supports TM hy-
potheses regarding relationships between dissociation and frag-
mentation of memory and between dissociation and lost or recov-

ered memory.

FM theorists make no claim for the relationship of fragmenta-

tion and dissociation. Omission, however, is thought by FM the-
orists to be negatively related to dissociation (cf. Giesbrecht et al.,
2008). The FM argument here is that any elevation in trauma
report by dissociative individuals is due to exaggeration and fan-
tasy. Therefore, omission of data and loss of detail in severe

trauma is less likely for dissociative individuals than is addition of

detail and enhancement of the trauma description.

Predictions Regarding the Biology and Neurobiology
of Trauma

Both the TM and the FM are consistent with a biological or
sociobiological foundation for dissociation. The TM predicts that

the experience of trauma and high levels of stress are related to

cognitive deficits (Vasterling et al., 2002). The effects will appear
in individuals with clinical dissociative disorders, as well as in

traumatized nondissociative individuals, and will include the errors
of omission, commission, and narrative fragmentation mentioned

earlier (Harvey & Bryant, 1999; Kleim, Wallott, & Ehlers, 2008).

Further, TM theorists expect differences between dissociative and
nondissociative individuals in neurobiological studies, such as in
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sion and increased fragmentation. The FM, which presents dissavell as a self-report measure, the Multidimensional Inventory of
ciation as related to exaggeration and false generation of traum®&issociation (Dell, 2006; see Carter2008, for a review of the
predicts no relationship or a negative relationship between dissanain measures).
ciation and fragmentation or omission.

7. The TM predicts that, over time, dissociative individuals will . Lo .
be more likely to “forget” or have difficulty accessing important 1Ne Dissociative Experiences Scale
facets of the memory. The FM states that those who claim recovery

of a memory are unlikely to be recalling an actual trauma. The DES is a 28-item self-report measure. In the original Bern-

8. Both models predict some relationship between dissociatior?te'n and Putnam (1986) measure, the frequency of each item was

and neuropsychological measures such as working memory (sin@ted along an 11-point visual analog scale. In a revision by E_. B.
ilar to those seen in work with PTSD; Vasterling & Brewin, 2005). Carlson .and Pf“”am (1_993)’ the scale was changed to a Likert
The TM holds that the biology of dissociation will ultimately fit model with ch0|ce_s ranging from 0%¢ve) to .100% e}‘lways) at

with a theory of a brain-based regulatory response to fear or othe]r0 percentage point increments. A sample item is “Some people

extreme emotion (Lanius et al., 2010). Thus, the psychophysiolog;?ave the experience of finding themselves in a place and having no
of the dissociative individual should be differentiable from the /d€@ how they got there” (item 3). The DES has also been shown

nondissociative individual in fear-relevant situations. The FM 0 Measure both a taxon, often described as “pathological” disso-
makes no prediction in this area. ciation, typically measured by the eight-item dissociative taxon, or

DES-T (Waller, Putnam, & Carlson, 1996), and a continuum,

. L measured by the total scale or by the “nonpathological” absorption
Measurement of Dissociation and Fantasy Proneness subscale (Waller et al., 1996). The DES-T consists of lower base

Prior to the analysis of the evidence for the TM and FM of rate items targeting measurement of depersonalization and dereal-
dissociation, attention should be given to the measurement of thigation, identity fragmentation, and amnesia. The absorption sub-
construct. The DES (Bernstein & Putnam, 1986) has been used iscale is a subset of higher base rate DES items assessing normal
over 2,000 studies of dissociation to date, as both the focus fofXPeriences of deep focal attention as well as lapses in attention.
reviews of positive findings and the central instrument cited by Critics of the current measurement of dissociation and, in par-
critics of dissociation and its measurement. The DES also has aficular, of the DES tend to focus on three issues: the inclusion of
adolescent variant (the Adolescent Dissociative Experiences ScafSorption in the domain of dissociation, the reliability and mean-
[ADES]; Armstrong, Putnam, Carlson, Libero, & Smith, 1997) and Ing of the taxon, and the more general issue of giving a unitary
a checklist form for use by parents or other adults assessing yourlgP€! (dissociation) to a wide range of topics, often symbolized by
children (Child Dissociative Checklist [CDC]; Putnam, Helmers, the argument of whether the DES is unifactorial or multifactorial
& Trickett, 1993). (Bernstein, Ellason, Ross, & Vanderlinden, 2001; Giesbrecht et al.,

In addition to the DES and its variants, a number of alternative2008; Watson, 2003). The argument against the inclusion of ab-
instruments have appeared, such as the Questionnaire of Expefiorption in the measurement of dissociation can be made in two
ences of Dissociation (Riley, 1988) and the Dissociation Questionways: (a) that high absorption is not a symptom of dissociative
naire (Vanderlinden, Van Dyck, Vandereycken, Vertommen, & disorders, because it is more common in the general population
Verkes, 1993), but these alternatives have not received substanti@lan DES taxon items, and (b) that absorption is normal and
research attention. Briere’s (2002) Multiscale Dissociation Inven-nonpathological at all levels. The first assumption is not supported
tory (MDI) is a promising new addition to the library of dissoci- by the empirical evidence. For example, approximately 75% of
ation measures, particularly given the availability of clinical patients with diagnosed dissociative disorders in Leavitt's (2001)
norms, but again little is yet available to establish the ability of thesample had high scores on absorption scales. Dalenberg and
measure to tap important dissociation-related phenomena. Paulson (2009), using a version of the DES corrected for skew-

Wright and Loftus (1999) have developed a creative alternativeess, found that over 95% of taxon-positive individuals were also
to the DES. Using the same items as the DES, Wright and Loftus'@bove the cutoff for high absorption. Further, the correlation
DES-C asks participants not to rate their dissociative symptomshetween the taxon and absorption factors is very high (eg..80
but instead to rate whether they are dissociating less or more than Levin & Spei, 2004y = .36—.72 in six psychiatric groups in
others whom they know. The contention that this capacity is withinLeavitt, 1999). These findings call into question the contention that
the skill set of the dissociative patient (or even the normal controly'cleaner” measures of dissociation should exclude absorption.
has yet to be demonstrated. Further, the DES-C correlates only .2Bstead, the data support the inclusion of items that measure
with the DES (Wright & Loftus, 1999), clearly raising questions capacities that may be facilitators, precursors, or lower level symp-
about the similarity of the two measures. We could find notoms of dissociation.
published evidence showing that the DES-C is in fact a measure of With reference to the second assumption, high absorption has
dissociation. In the review below, research focuses on the originabeen shown repeatedly to be a marker for severe psychopathology.
DES and its child and adolescent variants. Indeed, Allen, Coyne, and Console (1997) reported surprise that

In addition, several diagnostic inventories and interviews havehe nonpathological absorption facets of dissociation were more
been developed for the diagnosis of clinical dissociative disordersielated to psychosis than were the taxonic items. Absorption cor-
They are not discussed in detail here. However, they include twaelated more highly with severe psychopathology on the Minne-
diagnostic interviews, the Structured Clinical Interview RBBM—  sota Multiphasic Personality Inventory and the Millon Multiaxial
IV-TR Dissociative Disorders (SCID-D; Steinberg, 1994) and thelnventory than did the amnesia and depersonalization factors (Al-
Dissociative Disorders Interview Schedule (Ross et al., 1989), akn et al., 2002).



TM theorists and FM theorists both share the concern that the
DES-T yields unacceptably high false-positive rates if used as a
sole diagnostic instrument (cf. Caf@en2008), and that it has
modest reliability in nonclinical samples when dissociative disor-
der should be rare or nonexistent .62 over 2 months; Watson,
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TRAUMA AND FANTASY MODEL OF DISSOCIATION
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with no trauma of the type studied were included; (c) sampletrauma and dissociation. Collin‘¥ima and Hbert's (2005) study
size was 50 or greater; and (d) the study used a communitpf 134 children (abused children, evaluated in a hospital, and their
sample or a clinical sample including a range of psychiatricmatched controls) found a statistically significant relationship be-
diagnoses. Thus, samples consisting entirely of dissociativéween sexual abuse and dissociation with a large effect size.
disordered patients or those with PTSD, which may have reZorodu et al. (2003), who examined the relationship between
stricted values on trauma likelihood or dissociation, were nottrauma and dissociation in 839 Turkish high school students, found
included, but consecutive psychiatric admissions samples othat trauma and dissociation were strongly related, with stepwise
groups of children in therapy are represented. College samplescrements in dissociation based on the number of types of trauma
which are likely to be biased in favor of low impairment, were experienced (i.e., one trauma vs. no trauma Hedggs’s 0.56,
not included. Lev-Wiesel, Daphna-Tekoah, and Hallak’s (2009)two traumas vs. no trauma Hedgeg's= 0.84, and three traumas
large sample of pregnant women was not included given thess. no trauma Hedges's = 1.12). E. B. Carlson et al. (2001)
complex literature on the relationship of pain, stress, and disfound large magnitude correlations for both sexual abuse and
sociation (cf. Ludacher et al., 2007). Studies using only certain physical abuse in their inpatient sample, with violent sexual abuse
subscales of the DES also were not included. Studies thashowing an increment over family environment variables in pre-
appeared to test the same sample in different publications andicting dissociation and PTSD. Thus, in summary, the TM Pre-
studies that limited trauma effects to emotional abuse were
excluded. The effect size was chosen, since the majority of
studies reported this figure.

Table 1 presents the results of 38 studies that met our criteria.
The average weighted effect size was .31 for the 19 sexual
abuse samples, .27 for the 12 physical abuse studies, and .34 for
the 16 total trauma score studies (for the E. B. Carlson et al.,
2001, study, the two relevant values were averaged). The over-
all weightedr estimate was .32. Fixed-point estimates were
made via Comprehensive Meta-Analysis software. All values
are moderate effect sizeQ values were between 24.59 (for
sexual abuse) and 63.71 (for all studies), indicating heteroge-
neity of effect sizes.

The table also illustrates that large population studies and well-
controlled comparison studies do exist that test the relationship of



that would allow an effect size computation, presenting insteagared with the average weightetbr the remaining physical abuse
large samples of dissociative disorder or dissociative identity disstudies of .26. The objective physical abuse analysis yielded a
order (DID) patients. Trauma history was found in 50%-100% ofnonsignificantQ value of 3.67 p > .05), with the remaining
such individuals in all studies (with the exception of the Turkish analyses showin@ values at or greater than 23.3p  .01).
study by &r, Akylz, & Dogan, 2007). These results also support These results contradict the FM prediction, and go to the heart of
the TM, but differ from the data in Table 1. For Table 1, all clinical the FM argument. If the trauma—dissociation relationship were
samples showed a general relationship between trauma and levargely due to fantasy proneness and subsequent exaggeration of
of dissociativity on the DES. However, the base rate of DID intrauma, clearly the relationship should be weaker when trauma is
most clinical samples is low (1.3% in Ross’s, 1991, nonclinicalmeasured with greater objectivity. This argument has been made
sample); thus, the correlation coefficient can be misleading. Foexplicitly in Giesbrecht et al.’s (2008) recent review. They were
instance, in a large samplbl = 618), Briere’s (2006) correlation able to locate two studies with objective criteria, both with small
of .11 between trauma and clinical elevation on the MDI accountsaand nongeneralizable samples, noting that neither reached statis-
for less than 2% of the variance. If the same results are translateiital significance. The 10 studies with larger and more generaliz-
into the language of binomial probability to make base rates moreble samples, all of which did support the TM hypothesis, were not
visible, as Briere made possible through cross-tabulation chartgliscussed by those authors. In this full review comparing studies
the probability of clinical elevation in the MDI is 4 times greater with self-report to those using objective measures, studies with
in the trauma-exposed compared with a nonexposed sample (8%elf-report measures of trauma did not show a greater relationship
vs. 2%). Further, the probability of a trauma history given anto dissociation than those with objective measures. Again, these
elevated MDI in this sample was 90%. Similarly, in the study with findings support the TM position, not the FM view.

the weakest effect size in Table 2a(Set al., 2007), the probability There have been no large-scale studies of the objective evidence
of abuse within the dissociative disorder samples were still 2—4or trauma reported by dissociative disordered patients including
times higher than the rates within psychiatric controls. The hetereontrol groups. Longitudinal studies are less realistic here, given
ogeneity of effect sizes are reflected in the very higivalues of  the base rate of dissociative disorders. However, the smaller stud-
263.63 p < .001) for physical abuse and 270.49 € .001) for ies that have followed up on the evidence for child trauma history
sexual abuse. The mean-weightedvas .54 for the five sexual in DID patients have confirmed the existence of such trauma.
abuse samples and .52 for the five physical abuse samples. Agai@oons (1994) found documented corroboration (e.g., CPS and
with diagnosis rather than dissociation as a continuum, the hypothpolice records) for 20 of his 21 child and adolescent DID and
esis of the consistent relationship between trauma and dissociatiafissociative-disorder-not-otherwise-specified patients. Similarly,

in Prediction 1 is supported. Coons and Milstein (1986) found documentation through medical
records or family testimony in 17 of 20 adult DID patients (see

Evidence for Prediction 2: Does the Trauma- also Lewis, Yeager, Swica, Pincus, & Lewis, 1997). Further,

Dissociation Relationship Disappear in Studies With Hornstein and Putnam (1992) described two samples of children

and adolescents with dissociative disorders totaling 74 partici-
pants, all of whom had reported histories of a wide variety of types
In Table 1, 10 studies included external criteria for determina-of maltreatment, including physical abuse, sexual abuse, withess-
tion of maltreatment status. Ten graduate student raters—blind ting parental death, and/or neglect. Social service investigation
the hypotheses of this review and blind to the results of eactsubstantiated 95% of these histories.
study—made this judgment with 100% agreement. The “objec- In support of the call for further research with more sophisti-
tive” data included confirmation by therapists (with access tocated models, it should be emphasized here that prospective lon-
guardians and Child Protective Services [CPS] reports), protectivgitudinal studies have found that objective trauma leads to height-
agency report determined by researchers, or, in the case of Dutraned dissociation in children who have disorganized attachment
Bureau, Holmes, Lyubchik, and Lyons-Ruth (2009), observer be{e.g., Lyons-Ruth, Dutra, Schuder, & Bianchi, 2006; Ogawa et al.,
havioral codes of mothers’ treatment of their infants. In Dutra et1997), been victims of corroborated sexual abuse (Noll, Trickett,
al., disrupted maternal communication included ratings of sexual& Putnam, 2003; Trickett, Noll, Reiffman, & Putnam, 2001), or
ized behavior, hostile and intrusive behavior, contradictory cuesexperienced verified painful medical procedures (Diseth, 2006).
withdrawal, and fearful-disoriented behavior on the part of theFor example, in an ongoing, case-controlled longitudinal study of
mother in the Ainsworth Strange Situation task. Nine of these 1@jirls with a substantiated history of child sexual abuse (CSA;
studies tested the correlation between dissociation and sexudrickett et al., 2001), participants were assessed with a variety of
abuse, whereas three also tested the correlation between dissociaelogical, psychometric, and educational measures, as well as
tion and physical abuse. The FM prediction that objectively determeasures of social functioning. They were assessed within 6
mined trauma would show lower correlations with dissociationmonths of the initial report of CSA to protective services and again
than self-reported trauma thus could be tested by comparing thé years later. The abused girls had higher levels of caregiver-rated
effect size of the objective studies with the studies using a standissociation at intake than nonabused controls. Furthermore, the
dardized self-report measure or a single-item self-label of sexuahbused girls who had experienced more severe forms of abuse (i.e.,
abuse. Using a weighted mean effect size, the objective studies on
sexual abuse had a weighted average .30, whereas the self-
report, standardized measure, or structured interview studies had a
weighted average effect size of 32. The three objective measure
studies on physical abuse had a weighted averagfe.30, com-

“Objective” Measures of Trauma?



related with self-reported dissociation at age 19. Within the
disorganized group, higher dissociation scores were found for the
group that had experienced documented traumas in childhood and
adolescence. Ogawa et al. also reported a statistically significant
correlation between trauma (with both objective and parent self-
report documentation) and dissociation at Time 1 (infancy), Time
4 (age 16-17), and Time 5 (age 19) with a sample of 168. In
Diseth’s (2006) smaller study of children who had experienced
repeated and painful medical procedurbls=f 42), an objective
trauma, dissociation in both adolescence and young adulthood
correlated with number of hospitalizations=€ .59 with the ADES
andr = .79 with the DES, 10 years later).

Many prospective studies follow at-risk samples in order to have
realistic probability of finding traumatized individuals with vary-
ing symptom levels. Barring the random (and unethical) assign-
ment of individuals to traumatizing conditions, the optimal deter-
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Over longer time spans, the TM prediction would be that trau-of the CEQ, also noted that there is overlap between the item
matized individuals would be temporarily elevated in dissociativecontent of the CEQ and the DES. They suggested:
symptoms as a group, and that these symptoms would diminish for
most individuals over time as the trauma becomes more integrated
into_cognit_ive_ systems anq tra.uma-_related _er_notions (e.g., fearand overlap with some DES items (e.g., “not sure whether one has done
anxiety) dISSIpate: In studies in Wr_uch participants were followed something or only thought about it” and “feeling as though one’s body
after trauma—as in Carderand Spiegel (1993); E. B. Carlson et is not one’s own,” respectively). (p. 989)
al. (2011); Feeny, Zoellner, Fitzgibbons, and Foa (2000); and
Feeny, Zoellner, and Foa (2000)—large and statistically signifi-Such similar items would contribute to correlations between mea-
cant drops in dissociative symptom severity occur over time with-sures of fantasy proneness and dissociation.
out intervention in most individuals. Two to 10 days after trauma Further, it is consistent with prior theory and research on fantasy
exposure in E. B. Carlson et al., 40% of the sample showedroneness scales that trauma is one cause, although not the sole
elevated levels of dissociation when compared with a normativeeause, of fantasy proneness. In early articles on the CEQ, Merck-
sample of adults with no prior trauma exposure. One week laterglbach et al. (2001) conceded there are different paths to fantasy
39% still reported dissociation at elevated levels. At 2 monthsproneness, including coping with childhood adversity: “Other fan-
postevent, only 27% of participants reported dissociative symptontasy prones,” they wrote, “reported a heightened frequency of
elevation. This pattern also fits the TM and not the FM prediction.aversive childhood events. In these cases, a profound fantasy life

In summary, the increase in state dissociation after exposure tay have become a means to cope with or escape from negative
high stressors or traumatic events and trauma reminders is consiexperiences” (p. 988). Rhue and Lynn (1987, p. 121), for instance,
tent with TM Prediction 3. Similarly, findings support the TM noted that fantasy-prone participants reported “greater frequency
prediction of the short-term decrease in dissociation (relative t@nd severity of physical punishment, greater use of fantasy to
comparison groups) with trauma-relevant psychological or pharblock the pain of punishment, more thoughts of revenge toward the
macological treatment and the long-term decrease in dissociatioperson who punished them, greater loneliness, and a preference for
over time. If dissociation were a stable outgrowth of fantasypunishing their own children less severely” than those lower in
proneness and mild neurocognitive disturbance (cf. Giesbrecht dantasy proneness. Lynn and Rhue (1986) and S. C. Wilson and
al., 2008), such patterns would be much harder to explain. ThesBarber (1983) also reported that fantasizers acknowledged more
findings clearly support TM Prediction 3, that dissociation is severe and more frequent childhood punishment. In keeping with
temporally related to trauma and trauma treatment. the TM hypothesis of use of fantasy as escape, fantasy proneness

is related to the five scales of the Childhood Trauma Questionnaire
(Pekala et al., 1999-2000).

Two CEQ items (i.e., “l often confuse fantasies with real memories”
and “l| sometimes feel that | have an out of body experience”) clearly

Evidence for Prediction 4: Does Dissociation Show an Therefore, dissociation and fantasy proneness may correlate
Increment Over Fantasy Proneness in the Prediction spuriously in part through their common connection to trauma
of Trauma? history. Again, from the TM perspective, those who voluntarily

and (over time) involuntarily shift attention from stimuli that

Both the TM and the FM predict a relationship between thetrigger unwanted memories (dissociate) will also use other tech-
measures typically used for the dissociation and fantasy pronenesgques to escape from unwanted environments (such as voluntary
concepts, because both types of scales were developed fromsaifts of attention to internally generated images in the form of
theoretical base that included an etiological role for psychologicafantasizing or daydreaming). A definitive answer to the question of
absorption and trauma. Fantasy proneness is acknowledged to betw etiology of this relationship awaits more sophisticated studies
“close cousin” of absorption by Geraerts, Merckelbach, Jelicic,that include all relevant variables. Particularly helpful would be
Smeets, and Van Heerden (2006, p. 1143). The authors of both gfiudies that track these relationships over time.
the most commonly used fantasy proneness scales report that theyAlthough the relationship of fantasy proneness and dissociation
developed their measures from a theoretical framework that inis not incompatible with either model, the FM does make a
cludes absorption (Merckelbach et al., 2001; S. C. Wilson &prediction of the relative relationship of these variables to trauma
Barber, 1983). Similarly, absorption items were purposely in-self-report. In the FM given by Merckelbach et al. (2002), and
cluded in the DES, the most commonly used dissociation scaleeplicated in Figure 1, a statistical prediction can be made that
(Bernstein & Putnam, 1986). It is easy for theoreticians from allfantasy proneness will produce an increment over dissociation in
perspectives to lose track of this history, reifying the scale totalsthe prediction of trauma self-reports, whereas dissociation will
and reporting as an independent and surprising finding that abproduce no significant increment over fantasy proneness. Because
sorption correlates strongly with each measure. the TM posits a causal role for trauma in producing dissociation,

Merckelbach et al.’s (2001) CEQ and S. C. Wilson and Barber’san increment for dissociation is predicted.
(1983) ICMI do correlate with dissociation (Merckelbach et al., We were able to locate four studies with samples greater than 50
2002; Pekala et al., 1999-2000; Rauschenberger & Lynn, 1995¢to allow sufficient power) that included the three relevant corre-
Waldo & Merritt, 2000), but the reason for the correlation is lations allowing partial correlation to be computed. Support for the
unclear. Highly fantasy-prone individuals have been reported to b&M contention (statistically significant partial correlation of
diagnosed with dissociative disorders more often than low- ortrauma and dissociation controlling for fantasy proneness) oc-
medium-level fantasy-prone individuals (Rauschenberger & Lynncurred in all four studies: research by Merckelbach et al. (2002);
2002-2003). The inclusion of absorption within each scale type ifPekala, Angelini, and Kumar (2001); Pekala et al. (1999-2000);
the most obvious explanation. Merckelbach et al., the developerand Thomson, Keehn, and Gumpel (2009). Specifically, in each
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case, fantasy proneness did relate to trauma history and dissocigeore (the number of times the individual changed an answer in
tion, but trauma history did have an increment over fantasy proneresponse to interpersonal pressure) are then calculated.
ness in the equation predicting the DES. Dissociation does relate to The methodology in autobiographical event suggestibility stud-
report of trauma history controlling for fantasy proneness. ies is more varied. In studies typically referred to as “false mem-
Furthermore, the few studies on fantasy proneness in dissociary” studies (e.g., Hyman & Billings, 1998), participants are told
tive disordered samples do not indicate the strong elevations ithat a knowledgeable person (typically the individual's mother)
fantasy proneness that would be expected if their trauma historie®calls an event in the person’s life. The dependent variable is the
were entirely fantasized. Huntjens et al. (2006) found that DIDdegree to which the research participant appears to accept the truth
patients scored higher on fantasy proneness than controls araf this false memory. In misinformation studies, the dependent
nonclinical DID simulators. However, the DID mean score on thevariable is the same, but the procedures typically involve less
CEQ (9.92) was very similar to means of male and female colleggowerful suggestion (misleading questions, varying in terms of
students reported in Merckelbach et al.’s (2001) psychometricsource, number, and strength).
article on the CEQN! = 9.2,SD = 4.4, andM = 8.7,SD = 4.0, In source monitoring or source confusion studies, the task of the
respectively). Using the ICMI, Levin, Sirof, Simeon, and Gural- participant is typically to discriminate between competing sources
nick (2004) also found elevated levels of fantasy proneness ifior an alleged memory (e.g., whether information came from a
patients with depersonalization disorder (DPD) compared withpicture seen, a paragraph read, or a new story heard). Alterna-
nonsymptomatic controls. However, as Levin et al. wrote, the totatively, in the Deese—Roediger—-McDermott (DRM) paradigm
scores for the DPD group were well below typically used thresh-(Deese, 1959; Roediger & McDermott, 1995), the participants read
olds for high fantasy proneness. The DPD mean was 18D/ a series of words that relate to an overarching nonpresented word
7.3), which falls at the low end of the range for medium fantasy(e.g., read the wordsap, doze anddream—all words related to
proneness on this instrument (14-36 in Levin et al., 2004). Thesthe concept “sleep”). The dependent variable is whether the indi-
findings in general support the TM prediction (Prediction 4) re- vidual recalls or falsely assents to seeing the nonpresented concept
garding the independent contribution of dissociation over fantasyvord.

proneness in the prediction of trauma history. Finally, in the imagination inflation studies, participants imag-
ine a series of incidents and are asked about their feeling of

Evidence for Prediction 5: Are Dissociative Research remembering the event, as opposed to merely knowing or believ-

Participants at High Risk for Suggestibility and False ing that the event might have happened. The events are typically

plausible or known events from childhood.

The degree to which each of these paradigms is linked to a

Research on suggestibility is also central to the FM contentiongieneral “suggestibility” trait is unknown, but sets of studies are
about the dissociation—trauma connection. The controversial correviewed in turn as examples of suggestibility as defined within
tentions of the FM are not only that the dissociation and traumahe FM. Historically, false memory has been fairly loosely defined
report connection is mediated by fantasy proneness, which appeairs such paradigms (cf. DePrince, Allard, Oh, & Freyd, 2004).
unfounded as discussed earlier, but also that dissociation produc&esearch testing general memory skills of dissociative individuals,
enhanced probability of confabulation of trauma memory itself.or errors on event memory tasks in the absence of suggestion, are
Giesbrecht et al. (2008) repeatedly cited their concern that dissaot considered as examples of suggestibility paradigms.
ciative individuals will overreport trauma on standardized ques- Nonautobiographical event suggestibility. Table 4 contains
tionnaires unless provided with a context that “discourages reportdata from eight studies with 10 samples investigating suggestibil-
ing of traumatic experiences” (p. 622). It seems ill-advised andity for nonautobiographical events, all using the Gudjonsson meth-
potentially harmful to discourage patients from reporting traumaodology, and the examination of suggestibility relationship with
exposure due to fears of high rates of false report without stronglissociative experiences. The clinical samples—a small group of
support for this hypothesis. anxious patients reported by Wolfradt and Meyer (1998) and the

Suggestibility paradigms. In the standard FM argument of larger mixed sample by Little (1996)—and the only abuse sample
dissociation as a risk factor for suggestibility, many nonequivalen{Schultz, Passmore, & Yoder, 2003) produced nonsignificant re-
forms of suggestibility are mentioned and tested (Giesbrecht et alsults. The weighted estimate for the correlation between dissoci-
2008; Merckelbach & Muris, 2001). To extend the range of studiesation and suggestibility in this category is .12. Further, the pattern
reported, all research with samples greater than 25 are presentedafcorrelations on the Gudjonsson subscales varied across the few
Table 4. The best known are clustered under event suggestibilitgtudies reporting statistically significant results. Wolfradt and
studies, and represent forms of suggestion that include acceptanbeyer in their nonclinical sample found DES correlations with
of the false suggestion that one has seen or experienced an evebboth Shift and Yield scales; Merckelbach, Muris, Rassin, and
In the nonautobiographical studies of this type, participants ardHorselenberg (2000) reported DES correlations with the Shift (but
typically shown slides or read paragraphs, and pressed at a lataot Yield) score; and Merckelbach, Muris, Wessel, and Van Ko-
point to agree to a false statement about a slide seen or fact heangpen (1998) found correlations with the Yield (but not Shift) score.
The Gudjonsson (1997) suggestibility paradigm is a standardize#iorselenberg et al. (2000) came to the conclusion that “the relation
form of this type of suggestibility. In this paradigm, participants between dissociative tendencies and memory distortions is not as
are read paragraphs and then (through social pressure or misleddipressive as some authors have suggested” (p. 136), noting that
ing questions) pushed toward acceptance of false statements abdbe few previous studies that had found positive associations had
the information heard. An overall suggestibility score, a yield significant methodological limitations. Gudjonsson (2003) himself
score (degree of acquiescence to leading questions), and a sh#pecifically noted with surprise the lack of consistent relationship

Memory?
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but also may occur under event suggestibility paradigms that
convince the participant of the truth of a nonremembered event and
encourage general attempts to remember (Hyman & Billings,
1998; Ost et al., 1997).

A challenge for suggestibility theorists is the differentiation of
acquiescence and false memory. If the task is to remember an



(2007) found spontaneously recovered memories to be similarly
likely to have corroboration (37%) when compared with continu-
ous memories (corroborated in 45%). However, memories recov-
ered in therapy, which represent a small proportion of the total
recovered memory reports (Eliott, 1997; Wilsnack, Wonderlich,
Kristjanson, Vogeltanz-Holm, & Wilsnack, 2002), were never
corroborated in Geraerts small sampe € 16).

Longitudinal studies also support the TM. Mechanic, Resick,
and Griffin’s (1998) study of amnesia postrape found that 37% of
assaulted women reported some degree of amnesia at the 2-week
point. At the 3-month marker, this number had dropped to 16%.



& Schacter, 1997), rather than immediately following the presen-
tation of trauma-related words in the directed forgetting paradigm.

Interidentity amnesia studies.  Interidentity amnesia in DID
is a separate issue from that of dissociative amnesia in general.
Authors from both TM and FM positions, including several of the
authors of this review, have contributed to the general finding that
implicit memories often cross dissociative identity barriers.

Interidentity amnesia has been studied as a paradigm for mem-
ory in DID since the late 19th and early 20th centuries (Prince &
Peterson, 1908; see Dorahy, 2001). With renewed interest in
multiple personality disorder and DID, this phenomenon has been
examined to attempt to understand the nature of memory and
amnesia in DID, often with contradictory findings (Eich, Macau-
ley, Loewenstein, & Dihle, 1997). In a series of studies designed
to overcome these contradictions, Huntjens and others (Huntjens,
2003; Huntjens, Peters, Woertman, Van der Hart, & Postma, 2007)
compared DID patients reporting mutually amnestic identities with
simulator and normal controls. Studies included tests of neutral
episodic information, perceptual and conceptual priming, proce-
dural memory, transfer of trauma-related words, and stimulus
valence as shown by affective priming. These researchers reported
no objective evidence of interidentity amnesia in any of these
studies. Huntjens (2003) concluded that dissociative amnesia in
DID may have more to do with subjective appraisal and
“metamemory” than actual lack of accessibility of memory be-
tween alternate identities.

Despite the amount of effort put into these studies, they have
limitations. First, the notion of relatively stable, fixed “two-way”
amnestic identities is based in the classical notion of DID as a
small set of relatively unchanging, structured “personalities” with
separate memory subsystems. This review is not the place to detail
the TM-based view of the phenomenology of DID. Suffice it to say
that the TM views DID as a posttraumatic developmental disorder
with a relatively dynamic self-state system derived from a variety
of developing intrapsychic, interpersonal, and psychosocial needs
over time, and a phenomenology usually based in, overlap, inter-
ference, intrusion, and shifting (not simply switching) among
personality states (Dell, 2006; Putnam, 1997). Further, this phe-
nomenological model contrasts with the classical notion of well-
defined identities with characteristics that can be reliably repro-
duced across clinical interviews and research trials (Dell, 2006;
Putnam, 1997; Putnam, Zahn, & Post, 1990). Proponents of the
TM—and, for that matter, proponents of the FM—do not take at
face value DID identities’ prevalent beliefs that they actually are
“real people” with varying demographic and psychological char-
acteristics, including differing ages, genders, etc. Nor would pro-
ponents of either model take at face value other common beliefs
that alternate identities are animals, mythical beings, internalized
“outside” people, demons, or omniscient beings. Therefore, it is
unclear why claims of two-way amnesia between identities should
also be accepted at face value preferentially by either set of model
theorists.

Thus, Forrest (1999, 2001), in a study of explicit memory in
identities claiming coconsciousness, or shared memory, found
evidence of interidentity amnesia, compared with normal and
simulating controls, despite the identities’ beliefs in their cocon-
sciousness. In additional support of the notion that alternate iden-
tities may not accurately assess their own subjective psychological
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574 DALENBERG ET AL.

trauma exposure and response to both idiographic and standarthiore, psychometrically measured tonic immobility correlates with
ized stimuli (e.g., McTeague et al., 2010). dissociative symptoms (Abrams, Carleton, Taylor, & Asmundson,

A growing number of studies have examined cortisol respons€009). In short, the animal literature on tonic immobility affords a
as a measure of stress reactivity and functioning of thetranslational model informing the psychophysiological study of
hypothalamic—pituitary—adrenal axis in individuals as a function ofdissociative symptoms. These studies support the basic principle of
dissociative symptoms. However, most studies to date have exanthe TM that traumatic stress plays a causal role in dissociative
ined peritraumatic dissociation only (e.g., Ladwig et al., 2002;symptoms.

Neylan et al., 2005; Nixon et al., 2005). Higher (Simeon et al.,

2007), lower (Schechter_et a_l., 2004), e_lnd null e_ffe<_:t_s have peeﬂleuroimaging

observed for basal cortisol in comparisons of individuals high

versus low in dissociative symptoms. Cortisol reactivity to psy- Neuroimaging studies have examined emotional processing in
chological stressors was decreased in response to combat trainisgbjects with DPD, and trauma memory and/or pain processing in
as a function of state dissociation (Morgan et al., 2001), butindividuals with PTSD or borderline personality disorder (BPD)
Simeon et al. (2007, 2008) did not find decreased (or increasedyith prominent dissociative symptoms, with a common finding
cortisol reactivity in response to the Trier Social Stress Testbeing either increased or decreased response in medial prefrontal
Finally, Koopman et al. (2003) observed increased salivary corticortex and limbic regions accompanying dissociative symptoms
sol in individuals reporting greater trait dissociative symptoms(see Table 5). Phillips et al. (2001) observed less difference in
only 1 day (but not immediately or 2 days) after being interviewedemotional processing regions of the brain, most notably the insula,
about traumatic life events. Discrepant findings across studies magnd a greater frontal response, in people with DPD when viewing
suggest that patterns of arousal differentiating high and low disvalenced photographs.

sociators within PTSD groups may change over time. In addition, Among PTSD patients, individuals exhibiting state depersonal-
future studies of cortisol reactivity to psychological stressors as azation in response to trauma reminders also showed an increased
function of trait dissociation should examine the extent that indi-response within midline anterior regions including the dorsal and
viduals experience state dissociation in response to the stressorrostral anterior cingulate cortex and the medial prefrontal cortex

The significance of documented psychophysiological and neu{Hopper, Frewen, Sack, Lanius, & Van der Kolk, 2007; Lanius et
roendocrine correlates of self-reported dissociative symptoms caal., 2010, 2005, 2002). In comparison, null effects were observed
be interpreted from either the FM or the TM perspective. FM for the contrast of encoding emotional relative to neutral sentences
theorists can maintain that objective psychophysiological re4in 10 participants with DPD, although during a subsequent recog-
sponses to stimuli reminiscent of trauma may represent solelyition test for emotional words, healthy controls activated the
individuals’ belief that they have experienced trauma, a belief thamedial prefrontal cortex more so than individuals with DPD (Med-
may be unfounded in reality. For example, McNally et al. (2004)ford et al., 2006). Less response within medial prefrontal cortex
found that heart rate, SCR, and left frontal electromyographywas also observed in PTSD patients reporting dissociative symp-
increased more significantly in individuals believing themselves totoms in response to threatening facial expressions (Felmingham et
be alien abductees than in comparison volunteers when exposed &b, 2008). Increased midcingulate and insula response in patients
auditory recounting of alien abduction experiences. However, Mcwith BPD and comorbid PTSD was observed in conjunction with
Nally et al. did not distinguish between high and low dissociationreduced pain sensitivity during script-induced dissociative states
groups in their analysis. (Lud&scher et al., 2010).

In comparison, TM theorists may note that behavioral and Thus, functional neuroimaging studies increasingly implicate a
psychophysiological responses observed in reportedly traumatizedontocingulate and limbic basis for positive symptoms of disso-
dissociative subjects closely match those often observed in animatsative disorders and dissociative symptomatology, most notably
within the context of inescapable predatory threat, a behavioralhose of depersonalization and analgesia. Recently, neuroimaging
pattern referred to in the animal literature &mic immobility  studies have also sought to investigate the basis of negative symp-
(Bracha & Maser, 2008; Bracha, Ralston, Matsukawa, Williams, &toms of dissociation, including dissociative amnesia and interiden-
Bracha, 2004; Marx, Forsyth, Gallup, Fus& Lexington, 2008;  tity amnesia. Findings in 14 individuals with dissociative amnesia
Moskowitz, 2004). Within the state of tonic immobility, an animal tested with fluorodeoxyglucose PET in a resting state showed
takes upon itself an outwardly passive defensive response involvdecreased metabolism within the right inferolateral prefrontal cor-
ing inhibition of movement, muscular rigidity or limpness, and tex (Brand et al., 2009). These findings complement a neuropsy-
evidently unfixed concentration (e.g., unfocused gaze, eye cloehological case series showing reduced response in the frontotem-
sure), a behavioral and psychophysiological state that has begyoral cortex typically within the right hemisphere, in individuals
associated with increased analgesia. whose amnesia was documented to have been provoked by trau-

These characteristics bear a resemblance to certain dissociativeatic and/or stressful events (review by Staniloiu & Markowitsch,
states as discussed above (Frewen & Lanius, 2006; Nijenhui®010; see also Staniloiu, Markowitsch, & Brand, 2010). Ver-
Vanderlinden, & Spinhoven, 1998). Tonic immobility to date has metten, Schmabhl, Lindner, Loewenstein, and Bremner (2006) ob-
been examined primarily in its relevance to trauma and PTSD aserved reduced volume of the hippocampus and amygdala in
opposed to dissociative symptoms specifically, although researchindividuals with DID. This result was not replicated in a subse-
ers have discussed its particular relevance to dissociative symmuent study, where brain morphological changes were reported to
toms in PTSD (Bovin, Jager-Hyman, Gold, Marx, & Sloan, 2008; be associated with a PTSD diagnosis, not with a dissociative
Fiszman et al., 2008; Heidt, Marx, & Forsyth, 2005; Humphreys,disorder diagnosis without PTSD (Irle, Lange, Sachsse, & Weni-
Sauder, Martin, & Marx, 2010; Rocha-Rego et al., 2009). Furtherger, 2009; Weniger, Lange, Sachsse, & Irle, 2008). However, in



these latter studies, only four of 13 trauma-exposed individuals
met SCID-D diagnostic criteria for DID. Most met diagnostic
criteria for dissociative amnesia, and no data are reported on which
dissociative patients met diagnostic criteria for PTSD. Accord-
ingly, further studies will be needed to more completely elucidate
whether the Vermetten et al. findings can be better explained by
comorbid PTSD, by DID, or by both disorders.

The reviewed neuroimaging studies were not designed to ad-



that each of these additions to the TM are proposed as moderators
of the dissociation—trauma relationship, not as mediators of the
relationship. Future researchers would be better served by designs
that include relevant variables as independent grouping factors
(e.g., intrafamilial vs. extrafamilial abuse, low vs. high family
pathology) so that simple effects and interactions can be examined.

Recent studies have begun to answer this question. Data from
the National Comorbidity Study—Replication report that multiple
forms of childhood adversity, including childhood maltreatment
and family dysfunction, covary strongly together, such that it may
not be possible to separate the effects of maltreatment from a
pathogenic family environment in which multiple forms of neglect
and abuse occur (Green et al., 2010; McLaughlin et al. 2010; Scott,
Varghese, & McGrath, 2010). Trickett et al. (2011) came to a
similar conclusion in their review of the many pathological out-
comes of childhood sexual abuse, including increased dissociation.
These adverse outcomes are difficult to completely parcel out from
the manifold harms caused by the pathogenic family environment
in which childhood sexual abuse, physical abuse, emotional abuse,
and neglect occur.

Should We Discount the Nonobjective Trauma
Studies?

Regarding the issue of objective and subjective measures of
trauma in general, it is certainly true that much research on trauma
is conducted with participants whose traumatic background has not
been independently verified. This, however, is the norm rather than
the exception in most areas of psychology. In comparing nonsmok-
ers with light and heavy smokers on rates of varying diseases,
seldom are there external documents verifying the number of
cigarettes per week actually consumed. Salivary cotinine levels
have been used to document abstinence after intervention, but are
used less now because of the high correspondence between these
levels and self-report (Yeager & Krosnick, 2010). The number of
binging or purging episodes for the bulimic are virtually never
verified, nor is there an objective verification that the fantasy-
prone individual actually spends more time fantasizing. Thus, in a
wide range of fields, it is understood that self-report contains
measurement error, and independent studies are conducted to show
that the criterion-positive group (e.g., alcoholic, sexually abused,
bulimic) is reliably more likely to contain criterion-positive indi-
viduals than the self-reported criterion-negative group.

Unfortunately, longitudinal studies cannot provide a full answer
to the question here, since the individual who first reports sexual
abuse as an adult cannot dependably be labeled as a false report
(even if the same individual denied it as a child), because alterna-
tive hypotheses of shame or fear serving to silence the child from
disclosing abuse are viable possibilities. Twenty-year follow-ups
of a large sample of abused children and matched controls revealed
large omission rates for those asked if they had experienced prior
physical abuse (38%-40% in Widom & Shepard, 1996) and prior



time should be slow or nonexistent and unrelated to trauma or
trauma treatment. Instead, as the TM suggests, dissociation drops
over the course of the 1st year after trauma for most individuals
(e.g., Feeny, Zoellner, Fitzgibbons, & Foa, 2000; Feeny, Zoellner,



Psychobiology of Dissociation as a Regulatory
Response to Trauma

Extant research supports the TM of dissociation as a regulatory
response to fear or other extreme emotion with measurable bio-
logical correlates. The strong caveat here is that, to our knowledge,
most research has not been done with FM and TM theories in
mind, and thus has not included measures of fantasy proneness or
suggestibility. Nonetheless, biological researchers have found
trauma-related theories (e.g., tonic immobility) to be useful in
synthesizing findings from animal and human samples. Compel-
ling alternative heuristics that are not trauma related have yet to
appear.

Summary

Finally, in future research, we recommend the careful analysis
of varying alternative causal models; attempts to differentiate
mediators, moderators, and risk factors; the avoidance of use of
outlier studies to make theoretical arguments; and attention to
measurement issues in all conceptual areas (dissociation, fantasy
proneness and false memory) to further this complicated and
fascinating dialogue. Our review of current research suggests that
trauma and dissociation are connected for psychological and neu-
robiological reasons, and fantasy proneness is not the explanation.
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