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Abstract

Objective—A dissociative subtype of posttraumatic stress disorder (PTSD) was recently added to
the Diagnostic and Statistical Manual-5 (American Psychiatric Association, 2013) and is thought
to be associated with poor PTSD treatment response.

Method—We used latent growth curve modeling to examine data from a randomized controlled
trial of Prolonged Exposure and Present-Centered Therapy for PTSD in a sample of 284 female
veterans and active duty service members with PTSD to test the association between the
dissociative subtype and treatment response.

Results—Individuals with the dissociative subtype (defined using latent profile analysis) had a
flatter slope (p=.008) compared to those with high PTSD symptoms and no dissociation such that
the former group showed, on average, a 9.75 (95% CI = -16.94 to -2.57) lesser decrease in PTSD
severity scores on the Clinician Administered PTSD Scale (Blake et al., 1995) over the course of
the trial. However, this effect was small in magnitude. Dissociative symptoms decreased markedly
among those with the subtype, though neither treatment explicitly addressed such symptoms.
There were no differences as a function of treatment type.

Corresponding Author (for publication): Paula P. Schnurr, National Center for PTSD (116D), VA Medical Center, White River
Junction, VT 05009. paula.schnurr@dartmouth.edu.

Ladditional participant descriptive characteristics, and details about the measures and procedures, including inclusion/exclusion
criteria, and response rates and attrition, are provided in (references masked for review).

2\\e have previously reported (reference masked for review) that the dissociative class did not differ from the high PTSD group on
demographic or trauma-related variables with the exception of race, such that the moderate and high PTSD groups included a greater
percentage of women who self-reported as White (relative to identifying as a racial minority). Given this, we conducted secondary
analyses in which we included race (minority or non-minority) as a covariate of group membership and re-ran the latent growth model.
Results with respect to the effect of the DS on the intercept and growth factors were unchanged from the primary results reported in
the text (details available from first author).

3We also reexamined our latent growth curve model predicting change in dissociative symptoms with race as a covariate of group
membership (as footnote # 2). We again found that results with respect to the slope and intercept effects were unchanged from that
reported in the text without this covariate (details available from first author).
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Conclusions—Results raise doubt about the common clinical perception that exposure therapy
is not effective or appropriate for individuals who have PTSD and dissociation and provide
empirical support for the use of exposure treatment for individuals with the dissociative subtype of
PTSD.

Public Health Significance—. This study found that female veterans and active duty service
members with the dissociative subtype of posttraumatic stress disorder (PTSD) did not respond as
well to PTSD treatment with Prolonged Exposure or Present-Centered Therapy as did those
without the subtype. However, both PTSD and dissociation symptoms did improve markedly in
the dissociative group, suggesting that the dissociative subtype is not a contraindication for the use
of empirically supported treatments for PTSD.
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The Influence of the Dissociative Subtype of Posttraumatic Stress Disorder
on Treatment Efficacy in Female Veterans and Active Duty Service
Members

The dissociative subtype (DS) of posttraumatic stress disorder (PTSD) was newly added to
the 5t edition of the Diagnostic and Statistical Manual (DSM-5, American Psychiatric
Association [APA], 2013) and is defined as meeting full criteria for PTSD and showing
comorbid “persistent or recurrent” symptoms of derealization (i.e., experiencing the world as
unreal or dreamlike) and/or depersonalization (i.e., feeling as if one's physical body is
disconnected from the self). Psychometric research, primarily using latent profile analysis
(LPA), has provided consistent evidence across populations that approximately 15-30% of
those with PTSD manifest the DS (e.g., Armour, Elklit, Lauterbach, & Elhai, 2014; Stein et
al., 2013; Steuwe et al., 2012; Wolf, Lunney et al., 2012; Wolf, Miller et al., 2012).

The inclusion of the DS in the DSM may yield new insight into the pathophysiology and
treatment of PTSD. Dissociation is thought to negatively influence the efficacy of exposure-
based PTSD therapies (Lanius et al., 2010), such as Prolonged Exposure (PE), because it
may prevent activation of the fear network (i.e., processing of trauma-related emotions; van
Minnen, Harned, Zoellner, & Mills, 2012). Further, research suggests that clinicians
consider dissociation a contraindication for exposure therapy for PTSD (Becker, Zayfert, &
Anderson, 2004). Despite this, no studies have found that dissociation negatively influences
response to exposure therapy (Hagenaars, van Minnen, & Hoogduin, 2010; Halvorsen,
Stenmark, Neuner, & Nordahl, 2014; Price, Kearns, Houry, & Rothbaum, 2014).

Dissociation is also thought to impair the ability to generate, attend to, and retain
restructured trauma-related cognitions (a key component of cognitive therapies for PTSD)
and to limit access to trauma-related memories (necessary for narrative therapies). But, to
date, the data support only subtle effects of dissociation on response to cognitive and
narrative therapies. Specifically, Resick, Suvak, Johnides, Mitchell, and Iverson (2012)
reported no overall effect of dissociation on PTSD symptom decline in response to
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Cogpnitive Processing Therapy (CPT), however, individuals with high levels of dissociation
undergoing the full course of CPT showed faster PTSD symptom improvement relative to
those undergoing only cognitive therapy (CPT-C). Similarly, Cloitre, Petkova, Wang, and Lu
(2012) reported no overall effect of baseline dissociation on change in PTSD in a
randomized controlled trial of Skills Training in Affective and Interpersonal Regulation
(STAIR) and Narrative Story Telling (NST). However, participants with high post-treatment
dissociation who completed the combined STAIR/NST arm showed greater PTSD symptom
decline at 3 and 6-month follow-ups than did individuals with high post-treatment
dissociation in the other treatment conditions. In both Resick et al. and Clotire et al., the
differences that emerged in PTSD response were within the groups with relatively high
levels of dissociation and not between those with high versus low levels of dissociation.

Aims and Hypotheses

Method

The primary aim of this study was to examine if the DS was associated with differential
PTSD symptom response to treatment in a sample of female service members and Veterans.
A second aim was to evaluate how dissociative symptoms changed among those with the DS
in response to PTSD treatment. We evaluated these aims in a dataset that we have previously
employed to test the latent structure of dissociation and PTSD. Specifically, using data from
a large, randomized clinical trial of PE versus Present-Centered Therapy (PCT) for the
treatment of PTSD among military women (reference masked for review), we previously
conducted LPAs of the 17 DSM-1V (APA, 1994) PTSD symptoms and four items indexing
derealization and depersonalization, as measured at the baseline assessment (reference
masked for review). Approximately 30% of the sample was assigned to the dissociative
class. To extend this, we retained class assignment (the moderate PTSD, high PTSD, or high
PTSD and high dissociation groups) as a predictor of PTSD symptoms and symptom change
using latent growth curve modeling. We hypothesized that the DS would be associated with
poorer response to treatment as defined by less PTSD symptom improvement relative to the
moderate and high PTSD groups and that dissociative symptoms would improve among
those with the DS.

Participants and Measures

Participants were 284 female veterans (7= 277) and active-duty service members (n=7)
with PTSD who participated in a multi-site (7= 12) randomized clinical trial of PE for
PTSD (reference masked for review). Mean age of participants was 44.79 (SD = 9.44, range
22-78). Almost half (45.4%, n = 129) self-identified as a non-White minority. The majority
of the sample had been exposed to sexual assault (93.0%). Data were available from 235
participants at immediate post-treatment, 232 participants at 3-month follow-up and from
229 participants at six-month follow-up. Participants were not removed from the study if
they missed an assessment. PTSD was assessed using the Clinician-Administered PTSD
Scale (CAPS; Blake et al., 1995). Dissociation was measured using four self-report
derealization and depersonalization items from the Dissociation scale of the Trauma
Symptom Inventory (Briere, 1995).1
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Institutional review boards approved the protocol. A master's- or doctoral-level assessor,
blinded to condition, performed assessments before and after treatment and at 3- and 6-
month follow-ups. All sessions were videotaped and reviewed by supervisors who provided
weekly phone supervision; group calls with master supervisors were employed to maintain
treatment fidelity. Participants were randomly assigned to 10 weekly 90-minute sessions of
PE (n=141) or PCT (nn=143). PE included psychoeducation, imaginal exposure,
homework, and discussion of thoughts and feelings related to exposures. PCT focused on
current life problems as manifestations of PTSD and on general daily difficulties,
accomplishments made during therapy, and future plans. There were no significant trauma or
demographic differences among the treatment groups and no site or therapist treatment
effects (reference masked for review).

Data Analyses

Results

We created two dummy-coded variables to reflect LPA class assignment with the
dissociative class as the reference group (Moderate PTSD versus the High PTSD and
Dissociative class; High PTSD versus the High PTSD and Dissociative class) and specified
them as predictors of the latent intercept and slope factors in a latent growth curve model. As
the shape of change over time was not a focus of this research and because we did not expect
the shape of change to be equivalent across all time points, we fixed the first and last slope
loadings (baseline and Month 6) and freely estimated those for Months 0 and 3. To obtain
estimated means at Months 0 and 3, we fixed the baseline and Month 0 (and, separately, the
baseline and Month 3) slope loadings in follow-up analyses. We also examined treatment
type X class as a predictor of the slope and intercept factors. Analyses were conducted
separately for the CAPS scores and the derealization/depersonalization item means. We
examined if the groups differed in terms of loss of PTSD diagnosis over time using logistic
regression and in the amount of treatment received as a function of class (and class X
treatment type) using chi-square and ANOVAs. For all analyses, we compared the
dissociative class to the moderate and high PTSD classes, though the primary comparison of
interest was that between the dissociative and the high PTSD classes because differences
between these groups can be attributed to dissociation. In contrast, the dissociative class
differed from the moderate PTSD group on both dissociation and PTSD severity, making it
impossible to determine the source of treatment trajectory differences. Latent variable
analyses were conducted in Mplus 7.0 (Muthén & Muthén, 2012) using maximum
likelihood estimation. Missing data were modeled directly (maximum amount of
missingness was 20.1%).

Descriptive statistics for each class at each time point as a function of treatment type are
listed in Table 1. An initial latent growth curve model which included treatment type by
class interaction terms as predictors of the intercept and slope factors fit the data well, y2
(13, n=284) = 10.33, p= .67, RMSEA < .001, 90% CI for RMSEA: < .001 = .05, CFI =
1.0, TLI =1.01, SRMR = .02, but revealed no significant interactions between treatment
type and class (smallest p=.29). Therefore, growth models collapsed across treatment type.
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The second model, which included the effects of group membership on the slope and
intercept factors, yielded a good fitting model, x2 (7, n=284) = 3.78, p= .80, RMSEA < .
001, 90% CI for RMSEA: < .001 = .05, CFI = 1.0, TLI = 1.01, SRMR = .01, with the
moderate and high PTSD groups, relative to the dissociative group, predicting the latent
intercept. The high PTSD group's baseline CAPS score was, on average, 5.05 points greater
than that of the dissociative class, 95% CI [1.29, 8.81], p=.009, and the moderate PTSD
group's baseline CAPS score was, on average, 20.49 points below that of the dissociative
class, 95% CI [-23.89, -17.10], p < .001. There was also an effect of the high PTSD class
(versus the dissociative class) on the slope factor: on average, CAPS scores decreased 9.75
points more from the first to the last assessments in the high PTSD class relative to the
dissociative class, 95% CI [-16.94, -2.57], p=.008 (see Figure 1).2 There was no slope
effect comparing the moderate PTSD group to the dissociative one (unstandardized [unst] y
=-3.69, p=.26) nor was the baseline CAPS score associated with the rate of change (unst y
=24.74, p=.76). The mean baseline CAPS score for the High PTSD and Dissociative class
was estimated as 85.09, 95% CI [82.49, 87.69], p < .001, and the mean rate of change for
this group from the first to last assessment was -18.71, 95% CI [-23.75, -13.68,] p < .001.
The residual variance for the slope was significant (p < .001), suggesting variables other than
class assignment contributed to individual differences in rate of change; residual variance in
the intercept was not significant (o= .08).

Logistic regressions revealed an omnibus significant group difference in the percentage of
women who no longer met criteria for PTSD at any post-treatment assessment, x2 (2, /7=
235) = 18.19, p=.0001 (see Table 2). However, follow-up pairwise testing showed that this
was due to differences between the moderate versus the high PTSD group, x2 (1, 7= 235) =
10.34, p=.0013, and versus the dissociative group, x2 (1, n= 235) = 12.20, p=.0005. There
were no differences between the dissociative and high PTSD classes, Wald x2 (1, 7= 235) =
0.02, p=.89. This pattern held at both 3- and 6-months. There were no differences in the
number of completed treatment sessions as a function of group membership (moderate
PTSD group: M=7.91, SD=3.53; high PTSD group: M= 8.50, SD = 2.94; dissociative
group: M=8.04, SD=3.33); F(2,281) =0.78, p= .46, and there was no difference in the
number of completed sessions as a function of group membership by treatment type; ~(2,
278) = 0.04, p=.96. There was no difference in the proportion of participants who received
any treatment (i.e., 1 or more sessions) as a function of class membership (moderate group:
93.4%: high group: 94.9%: dissociative group: 94.1%): 32 (2, 284) = 0.19, p=.91. Nor was
there a class membership by treatment type effect on receiving any treatment; x2 (2, 284) =
0.95, p=.62. There were no group differences in the proportion of participants who
completed treatment (moderate group: 70.3%; high group: 74.4%; dissociative group:
68.2%); y2 (2, 284) = 0.77, p= .68, and no interaction between group membership and
treatment type on therapy completion; y2 (2, 284) = 0.03, p=.99.

We next tested if the severity of derealization and depersonalization changed in response to
PTSD treatment. Descriptive statistics for each class at each time point as a function of
treatment type are listed in Table 3. As with the model for the CAPS, the initial model with
the treatment type by class assignment term yielded good fit, x2 (13, 7= 284) = 16.00, p=.
25 (RMSEA = .03, 90% CI for RMSEA: < .001 = .07, CFI = 1.0, TLI = .99, SRMR =.02),
but the interaction did not predict the slope or intercept factors (smallest p=.10). Given this,
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we again collapsed across treatment type and re-ran the latent growth curve model. This
model fit the data well, ¥2 (7, n=284) = 12.40, p= .09 (RMSEA = .05, 90% ClI for
RMSEA: <.001 = .10, CFI = .99, TLI = .99, SRMR = .03), and revealed significant effects
of the moderate and high PTSD classes (versus the dissociative class) on the intercept factor
(unst ys = -1.66 and -1.45, respectively, both ps <.001, 95% Cls: -1.77 to -1.55 and -1.57 to
-1.32, respectively; see Figure 2). As expected, the former two groups had lower baseline
mean scores on dissociation relative to the dissociative class. In addition, both group
variables predicted the slope factor such that the moderate and high PTSD groups had more
positive slopes (unst ys = 0.67 and 0.71, respectively, both ps<.001, 95% Cls: 0.46 to 0.89
and 0.48 to 0.94, respectively) relative to the dissociative class, indicating less dissociative
symptom decline in these two groups.3 The baseline conditional intercept estimate for the
dissociative group was 1.95, 95% CI [1.86, 2.03], p < .001, and the average rate of symptom
decline for this group was estimated at -0.52, 95% CI [-0.69, -0.36], p< .001, across the first
to last assessment points. The slope and intercept factors were not related to each other (r=
-.04, p=.69). The residual variance for the slope factor was significant (p = .005); the
residual variance for the intercept factor was not (p=.213).

Discussion

To our knowledge, this is the largest study to date to evaluate the effect of the DS on PTSD
treatment response and the first to use latent class assignment to the dissociative group as the
moderator of treatment outcome. This was also the first time the DS has been shown to
moderate overall PTSD treatment response; prior work has supported subtle effects of
dissociation on cognitive and narrative therapy responses (Cloitre et al., 2012; Resick et al.,
2012) but no overall dissociation X time effects. In our sample of female active duty service
members and Veterans undergoing a trial of PE versus PCT, the high PTSD group
demonstrated, on average, a 9.75 greater decrease in CAPS scores over the course of the
study compared to the dissociative group. The high PTSD group also had higher baseline
PTSD symptoms so that, by 6-months, the high PTSD group was estimated to have CAPS
scores that were just 4.7 points below that of the dissociative class. Thus, although
dissociation was associated with lesser treatment response relative to the high PTSD group,
the magnitude of this effect was small and the clinical significance modest. The rate of
change did not differ between the dissociative and moderate PTSD classes. Results also
suggested that PTSD treatment yielded marked reductions in dissociative symptoms,
consistent with prior work (Cloitre et al., 2012; Hagenaars et al., 2010; Resick et al., 2012).
This is notable given that the treatments did not include dissociation-related content.
Analyses also suggested that participants with the DS were no more likely to drop out from
the trial or to otherwise receive less treatment than those without the DS, regardless of
treatment type. This suggests the intervention was tolerable to those with the DS. In contrast
to the prevailing clinical perception (Becker et al., 2004), these findings suggest that the DS
is not a contraindication for PE as individuals with the DS can benefit from exposure
therapy.

Our findings extend the literature concerning the importance of the DS in the DSM-5
diagnostic criteria. The DS may prove useful in treatment planning, case conceptualization,
and tracking an individual's response to treatment. It would be reasonable to provide
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psychoeducation regarding dissociation to those with the DS, to ensure that symptoms of
dissociation do not endanger an individual's safety, and to develop safety plans as needed.
Results also suggest the importance of assessing the DS in future PTSD treatment trials. If
the DS is not quantified and its variance separated from that of PTSD, then it is likely that
unmeasured variability in the diagnosis will obscure the search for effective treatments.

Results should be considered in light of study limitations. First, this study included only
female veterans and active duty service members undergoing PE and PCT. It is unknown if
results generalize to men, non-Veterans, or those engaged in other forms of PTSD treatment.
Second, it is possible that excluding individuals with active self-injury and suicidal ideation
from the trial may have limited the severity of dissociative symptoms in the sample. Third,
analyses focused on DS by treatment type interactions on the rate of change are two-way
interactions and were likely under-powered. Fourth, results are based on the DSM-1V
definition of PTSD and it is unclear if they generalize to the DSM-5 definition. Finally,
given inconsistent findings in the literature and the fact that our significant differences in
slope from baseline to 6-month follow-up were somewhat obscured by differences in
baseline symptoms between the high PTSD and dissociative groups, it is important for future
work to attempt to replicate these results. Despite these limitations, results provide empirical
support for the use of exposure treatment for individuals with the DS of PTSD and highlight
the value of the inclusion of the DS in DSM-5.
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Figure 1.
The figure shows the estimated mean CAPS severity scores at pre-treatment and follow-up

assessments as a function of class assignment. PTSD = posttraumatic stress disorder; CAPS
= Clinician Administered PTSD Scale.
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The figure shows the estimated mean dissociation item severity scores at pre-treatment and
follow-up assessments as a function of class assignment. PTSD = posttraumatic stress
disorder; CAPS = Clinician Administered PTSD Scale.
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Table 2
Per centage of Individualswho no Longer Met Criteriafor PTSD at Follow-up asa

Function of Class Assignment

% No Longer Meeting Criteriafor PTSD

Follow-up Point 1. ModeratePTSD (n=98) 2. High PTSD (n=64) 3. High PTSD & Dissociative (n = Omnibus Comparison

73) 22 (df = 2)
Month 0 43.88, 18.75, 17.81, 18.19 7
Month 3 45.92, 24.19, 20.83, 1450
Month 6 50.53, 26.15, 26.09, 1430

Note. Sample size listed in the second row reflects the baseline sample size for each group. Sample size at the immediate follow-up assessment
(Month 0) was =98, 64, and 73 for groups 1,2, and 3, respectively. Sample size at Month 3 was 7= 98, 62, and 72 for groups 1, 2, and 3,
respectively. Sample size Month 6 was 7= 95, 65, and 69 for groups 1, 2, and 3, respectively. For each follow-up, percentages sharing the same
subscript are not significantly different from each other (p> .05). PTSD = posttraumatic stress disorder.

Aok

p<.001.
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