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ABSTRACT

Background: A dissociative subtype of posttraumatic stress disorder (D-PTSD) was introduced
into the 5th edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-5) but
latent profiles and clinical correlates of D-PTSD remain controversial.

Objective: The aims of our study were to identify subgroups of individuals with distinct
patterns of PTSD symptoms, including dissociative symptoms, by means of latent class analyses
(LCA), to compare these results with the categorization of D-PTSD vs. PTSD without dissociative
features according to the CAPS-5 interview, and to explore whether D-PTSD is associated with
higher PTSD severity, difficulties in emotion regulation, and depressive symptoms.

Method: A German sample of treatment-seeking individuals was investigated (N = 352). We
conducted an LCA on the basis of symptoms of PTSD and dissociation as assessed by the CAPS-
5. Moreover, severity of PTSD (PCL-5), difficulties in emotion regulation (DERS), and depressive
symptoms (BDI-Il) were compared between patients with D-PTSD according to the CAPS-5
interview and patients without dissociative symptoms.

Results: LCA results suggested a 5-class model with one subgroup showing the highest
probability to fulfill criteria for the dissociative subtype and high scores on both BDI and
DERS. Significantly higher scores on the DERS, BDI and PCL-5 were found in the D-PTSD group
diagnosed with the CAPS-5 (n = 75; 35.7%). Sexual trauma was also reported more often by this
subgroup. When comparing the dissociative subtype to the LCA results, only a partial overlap
could be found.

Conclusions: Our findings suggest that patients with D-PTSD have significantly more problems
with emotion regulation, more depressive symptoms, and more severe PTSD-symptoms. Given
the results of our LCA, we conclude that the dissociative subtype seems to be more complex
than D-PTSD as diagnosed by means of the CAPS-5.

El subtipo disociativo del TEPT en individuos expuestos al trauma: Un

analisis de clase latente y un examen de las covariables clinicas
Antecedentes: Un subtipo disociativo del trastorno de estrés postraumatico (TEPT-D) fue
introducido en la 52 edicion del Manual Diagndstico y Estadistico de los Trastornos Mentales
(DSM-5), pero los perfiles latentes y los correlatos clinicos del TEPT-D siguen siendo contro-
versiales. Objetivo Los objetivos de nuestro estudio fueron identificar subgrupos de individuos
con distintos patrones de sintomas de TEPT, incluyendo sintomas disociativos, mediante
andlisis de clases latentes (LCA, por sus siglas en inglés), comparar estos resultados con la
categorizacion de TEPT-D vs. TEPT sin rasgos disociativos segun la entrevista CAPS-5, y explorar
si el TEPT-D se asocia con una mayor gravedad del TEPT, dificultades en la regulacién de las
emociones y sintomas depresivos.

Método: Se investigé una muestra alemana de individuos que buscaban tratamiento (N = 352).
Se realiz6 un LCA sobre la base de los sintomas de TEPT y disociacién evaluados por el CAPS-5.
Ademas, se comparé la gravedad del TEPT (PCL-5), las dificultades en la regulacién de las
emociones (DERS) y los sintomas depresivos (BDI-l) entre los pacientes con TEPT segun la
entrevista CAPS-5 y los pacientes sin sintomas disociativos.

Resultados: Los resultados del LCA sugirieron un modelo de 5 clases con un subgrupo que
mostraba la mayor probabilidad de cumplir los criterios del subtipo disociativo y altas puntua-
ciones tanto en el BDI como en el DERS. Se encontraron puntuaciones significativamente mas
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altas en el DERS, el BDI y el PCL-5 en el grupo de TEPT-D diagnosticado con el CAPS-5 (n = 75;
35,7%). Este subgrupo también informé con mas frecuencia de traumas sexuales. Al comparar
el subtipo disociativo con los resultados del LCA, sélo se pudo encontrar una superposicién
parcial. Conclusiones Nuestros resultados sugieren que los pacientes con TEPT-D tienen
significativamente mas problemas con la regulacion emocional, mas sintomas depresivos
y sintomas de TEPT mas graves. Dados los resultados de nuestro LCA, concluimos que el
subtipo disociativo parece ser mas complejo que el TEPT-D diagnosticado mediante el CAPS-5.
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1. Introduction

The diagnosis of posttraumatic stress disorder (PTSD)
has undergone important changes in the fifth edition of
the Diagnostic and Statistical Manual of Mental
Disorders (DSM-5) (American Psychiatric Association,
2013). One of these changes is the inclusion of
a dissociative subtype of PTSD (D-PTSD). The inclusion
of this subtype is based on neurobiological, clinical and
psychometric findings (e.g. Lanius, Brand, Vermetten,
Frewen, & Spiegel, 2012; Lanius et al., 2010; Stein et al.,
2012; Wolfet al., 2012a). Studies have shown that patients
suffering from dissociation in addition to the core symp-
toms of PTSD show more severe PTSD symptoms (Kim
etal., 2019) as well as a higher level of disability and worse
treatment outcomes (e.g. Bae, Kim, & Park, 2015; Cloitre,
Petkova, Wang, & Lu Lassell, 2012; Dalenberg & Carlson,
2012; Price & Herting, 2013; Resick, Suvak, Johnides,
Mitchell, & Iverson, 2012). However, other findings sug-
gest that treatment outcomes are not negatively affected
by the presence of D-PTSD (Zoet, Wagenmans, van
Minnen, & de Jongh, 2018). Latent Class Analyses
(LCA) and Latent Profile Analyses (LPA) (Hagenaars &
McCutcheon, 2002) can be used to identify subgroups of
patients with distinct patterns of quantitative (e.g. symp-
tom severity) and qualitative (e.g. core symptoms) char-
acteristics. A recent systematic review identified 11
studies using LCA or LPA to analyse D-PTSD (Hansen,
Ross, & Armour, 2017). All but one of these studies found
a class of patients whose characteristics are similar to the
concept of the dissociative subtype of PTSD (Hansen
et al, 2017). According to the DSM-5 version of the
CAPS (Miiller-Engelmann & Schnyder et al., 2018;
Weathers et al, 2017), D-PTSD is diagnosed in

individuals meeting full criteria for PTSD as well as
showing symptoms of depersonalization and/or dereali-
zation. Most of the existing studies using LCA/LPA iden-
tified such a subtype of PTSD with high levels of
derealization and/or depersonalization. Moreover, this
subtype was often associated with higher PTSD sympto-
matology (Hansen et al., 2017). For instance, Wolf et al.
(2012b) found three latent classes in a sample of 492
veterans: a low and a high PTSD severity group, as well
as a high PTSD and dissociative group. However, only 6%
of participants were classified as the D-PTSD group.
These three classes were replicated in two samples of
360 male veterans assessed via the CAPS-IV, and 284
female veterans assessed via the Trauma Symptom
Inventory (Wolf et al., 2012a). Of note, a higher preva-
lence of the dissociative subtype in the LPA was found in
females (30%) as compared to males (15%). Another
study investigating a civilian sample (n = 134) also
found three latent classes in the LPA (Steuwe, Lanius, &
Frewen, 2012), with 25% of participants meeting criteria
for D-PTSD (25%). Up to date, only few studies were
based on the diagnostic criteria of DSM-5, and none of
these studies investigated participants with clinician
administered rating tools based on the DSM-5 like the
Clinician Administered PTSD Scale (CAPS) (Blake et al.,
1995). However, the CAPS is typically regarded as the
gold standard to diagnose PTSD according to DSM cri-
teria and now allows to categorize PTSD with and with-
out dissociative symptoms (D-PTSD vs. PTSD). It
appears promising to use latent class approaches such as
LCA to validate the concept of a dissociative subtype of
PTSD. Although past studies applying LCA to PTSD



have typically identified a latent class that is characterized
by high dissociation (Hansen et al., 2017), it has not been
tested whether this latent class is consistent with the
dissociative subtype of PTSD according to DSM-5
assessed with the CAPS-5 as the current gold standard.

Patients with PTSD and dissociative symptoms
appear to suffer from a high level of distress (e.g.
Dalenberg & Carlson, 2012; Hansen & Hyland et al,
2018; Waelde, Silvern, & Fairbank, 2005). While
a recent meta-analysis showed that PTSD treatment
is also effective when dissociative symptoms are pre-
sent (Hoeboer et al., 2020), some clinicians have sug-
gested that treatment approaches need to be adapted
in this group of patients (e.g. Cloitre et al., 2012; Price
& Herting, 2013). To inform such adaptations, it
seems important to further investigate the diagnostic
category of D-PTSD including clinically meaningful
symptoms. With regard to dissociative symptoms,
chronic and interpersonal trauma plays an important
role in their development (Lanius et al., 2010). Several
studies reported that in patients with D-PTSD the
likelihood of a history of sexual trauma is particularly
high (Frewen, Brown, Steuwe, & Lanius, 2015; Steuwe
et al., 2012; Wolf et al., 2012b). Others did not report
such an association (Armour, Karstoft, & Richardson,
2014; Wolf et al.,, 2015). The impact of interpersonal
trauma on dissociative symptoms in D-PTSD thus
needs to be further clarified. Apart from the core
symptoms of PTSD and dissociative symptoms,
patients with D-PTSD often seem to suffer from diffi-
culties in emotion regulation (Frewen et al., 2015;
Hansen, Mullerova, Elklit, & Armour, 2016a), includ-
ing overmodulation of emotions (Lanius et al., 2010).
Moreover, there seems to be a link between peritrau-
matic dissociation and emotion regulation deficits,
potentially leading to higher severity of later PTSD
(Lilly, 2011). Other forms of emotional detachment
with avoidance of necessary cognitive and affective
processing as well as emotional numbing could also
be related to higher severity of PTSD and more
depressive  symptoms (e.g. Feeny, Zoellner,
Fitzgibbons, & Foa, 2000). Interestingly, D-PTSD
was also found to be associated with more depressive
symptoms (Armour et al.,, 2014; Blevins, Weathers, &
Witte, 2014; Steuwe et al., 2012).

Finally, most studies in the field of D-PTSD were
conducted in specific samples, e.g. female sexual
assault survivors (Armour et al, 2014), veterans
(Armour et al, 2014; Wolf et al., 2012a, 2012b,
2015), or trauma-exposed college students (Blevins
et al., 2014). It is thus unclear whether their results
are generalizable to more heterogeneous populations
of trauma survivors. In our study, we therefore aimed
to replicate and extend earlier findings on the validity
and clinical characteristics of the D-PTSD subtype.
Specifically, it was aimed
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(i) to replicate earlier findings on a subgroup of
patients with dissociative symptoms in a clinical
sample of PTSD patients by means of LCA,

(ii) to compare the results of LCA with the cate-
gorization of D-PTSD vs. PTSD according to
the gold standard CAPS-5 assessment, and,

(iii) to explore whether D-PTSD according to the
CAPS-5 is associated with higher PTSD severity,
difficulties in emotion regulation, and depressive

symptoms.

2. Materials and methods
2.1. Participants and procedure

The analyses presented here are part of a larger multi-
centre study (Kriiger-Gottschalk et al., 2017). For this
study, a sample of trauma-exposed participants
(N = 354) was investigated at five clinical treatment
centres in Germany (Minster, Berlin, Dresden,
Mannheim, Hamburg). Participants were assessed by
experienced clinicians trained in the administration of
the study interviews. The assessment included a clinical
interview and a range of self-rating questionnaires.
Participants were fully informed about the purpose and
procedures of the study before providing written
informed consent. The study was approved by the local
ethical committees.

Most of the participants were treatment-seeking, only
a few (n = 32) were recruited via newspaper announce-
ment and were non-treatment seeking participants. Most
participants received counselling for their trauma-related
problems, a smaller proportion also received trauma-
specific treatment. For the current analysis, we only
included patients fulfiling the diagnosis of PTSD accord-
ing to DSM-5 (n = 220). Of these, 10 had to be excluded
because of missing values regarding some PTSD criteria
or other relevant variables. Hence, 210 patients could be
included in the analysis. The mean age of this sample was
36.5 years (+ 11.7 SD), 128 were female (60.7%), 47
participants (22.3%) went to school for less than 5 years,
60 (28.4%) went to school 10 to 13 years and 10 (4.7%)
had a university degree. 66 Participants (31.3%) had
a full-time job, 20 (9.5%) had a part-time job and 67
(31.8%) were out of work or worked less than part-time.
Regarding their living status, 54 (25.6%) participants
lived alone. 112 participants (53.1%) had at least one
child and 116 participants (55.0%) were in a relationship.

2.2. Measures

Trauma exposure and symptoms of PTSD were mea-
sured with the PTSD Checklist for DSM-5 (PCL-5)
(Weathers & Litz et al., 2013). This self-report measure
includes the Life Events Checklist for DSM-5 and 20
items that correspond to the DSM-5 criteria for PTSD.
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Participants report the intensity of their symptoms over
the past month on a 5-point-scale ranging from 0 = not
at all to 4 = extremely.

The German version of the Clinician Administered
PTSD Scale for DSM-5 (CAPS-5) (Miiller-Engelmann &
Schnyder et al., 2018) was administered to determine
whether participants fulfilled the diagnostic criteria for
PTSD according to DSM-5 and to obtain an inter-
viewer-based rating of the severity of PTSD symptoms.
The CAPS-5 is a structured clinical interview assessing
the presence or absence of DSM-5-criteria for PTSD
and providing a symptom severity score. Clinicians rate
the frequency and intensity of each symptom over the
past month on a 5-point-scale ranging from 0 = absent
to 4 = extreme/incapacitating. The CAPS-5 includes 1
item regarding depersonalization and 1 item regarding
derealization to assess dissociative symptoms. Accord
ing to DSM-5 diagnostic criteria(American Psychiatric
Association, 2013), patients meeting criteria for PTSD
and reporting depersonalization and/or derealization in
a clinically significant severity are classified as suffering
from the dissociative subtype of PTSD.

To assess comorbid depressive symptoms, the Beck
Depression Inventory-II (BDI-II) (Beck, Steer, &
Brown, 1996; Hautzinger & Keller et al., 2006) was
used. The BDI-II is a widely used and a well-validated
measure of depressive symptom severity (Kuhner,
Burger, Keller, & Hautzinger, 2007).

The FDS (Fragebogen zu dissoziativen Symptomen)
(Spitzer et al., 1998) is the German adaptation of the
Dissociative Experience Scale (DES; Bernstein &
Putnam, 1986), measuring the frequency and the
variability of dissociative symptoms. The patients
endorse the frequency of past dissociative experiences
on a scale from 0% to 100%. We used the validated 20-
item short version of the FDS.

Difficulties in emotion regulation were assessed by
means of the Difficulty in Emotion Regulation Scale
(DERS) (Gratz & Roemer, 2004). The DERS is a 36-
item self-report measure to assess difficulties in emo-
tion regulation across six domains. Participants rate
the frequency with which the 36 statements apply to
themselves on a scale from 0 (almost never) to 5
(almost always). The DERS showed high internal con-
sistency (a = .93), good test-retest reliability, and
adequate constructive and predictive validity (Gratz
& Roemer, 2004).

2.3. Data analysis

The latent structure of the 20 DSM-5 core criteria for
PTSD and the two criteria regarding dissociative
symptoms were examined by applying Latent Class
Analysis (LCA) (Goodman, 1974; Lazarsfeld &
Henry, 1968). We conducted the LCA on the basis of
symptoms of PTSD and dissociation as assessed by the
CAPS-5, namely participants fulfiling PTSD but not

the dissociative subtype were defined as non-D-PTSD
and those fulfiling PTSD and the dissociative subtype
were defined as D-PTSD.

Model parameters were estimated by maximum like-
lihood with robust standard errors. The latent class ana-
lysis assumption of local independence (independence of
items within latent classes) was tested by examining the
modification indices, i.e. the bivariate residuals between
pairs of indicators. Bivariate residuals larger than 3.84
identify significant correlations between pairs of indica-
tors that have not been adequately explained by the
model (Magidson & Vermunt, 2004). As information
criteria, the Bayesian information criterion (BIC;
Schwarz, 1978) and the sample-size adjusted BIC
(ssBIC; Sclove, 1987) were used to determine the number
of classes. Information criteria are indices for model
comparisons that weight the fit to the data and parsi-
mony of the model (number of estimated parameter).
Lower values indicate better fit.

The relative fit of the models was evaluated using
the Vuong-Lo-Mendell-Rubin adjusted likelihood
ratio (VLMR) test (Lo, Mendell, & Rubin, 2001) and
the bootstrap likelihood ratio (BLR) test (McLachlan
& Peel, 2000). A significant p-value indicates that the
estimated model fits significantly better than the
model with one class less. If the BLR test and the
VLMR test indicated different number of classes, we
preferred the results of the BLR test, because the BLR
test has been shown to be a more accurate indicator of
the number of classes than the VLMR test (Nylund,
Asparouhov, & Muthén, 2007). Classification accuracy
was assessed by model entropy (Ramaswamy,
DeSarbo, Reibstein, & Robinson, 1993). Values close
to 1 indicate good classification accuracy, whereas
values close to 0 indicate lack of accuracy.

After the best LCA solution had been identified, the
variables sex, age, years of education and ethnicity were
added to the model as potential confounders, to avoid
that such potentially relevant variables influence both,
a latent variable as well as the indicators and thereby
lead to incorrect classification (Muthén, 2004, p. 250). If
the potential confounders were not significantly related
to the latent variables, the variables were removed from
the model. The final model included sex and years of
education as covariates. The inclusion of covariates did
not change the structure of the classes.

Demographic data were compared between partici-
pants fulfiling the diagnosis of the dissociative subtype
and those not fulfiling the subtype according to CAPS-
5 using x*-Tests and independent two-sided T-tests,
where appropriate.

In a next step, differences in the severity of emo-
tional dysregulation and depressive symptoms
between the class of patients with the lowest symptom
endorsement and the other latent classes were exam-
ined using regression analysis. Moreover, these vari-
ables were compared between the D-PTSD group and



the non-D-PTSD group according to CAPS-5 using
a two-sided t-test.

Latent classes were dummy coded. LCA was con-
ducted with MPLUS Version 7.31 (LCA); x>-Tests and
independent two-sided t-Tests regression analysis
were conducted with SPSS 22.0.

3. Results
3.1. Results of the latent class analysis (LCA)

Table 1 presents the goodness-of-fit indices for the 2- to
5-class models. None of the modification indices was
above the value of 3.84, indicating no local dependence.
The values of loglikelihood, VLMR and BLR were
decreasing up to the 5-class solution, indicating a better
fit of the 5-class solution relative to the solutions with
a lower number of classes. The sample-size adjusted BIC
values were lowest for the 4-class solution and only
slightly increased for the 5-class solution. However, the
BIC that was not adjusted for sample sized increased
from the 2-class to 5-class solution, indicating no better
fit of solutions with a greater number of classes. The BLR
test was significant for the 5-class solution, indicating
that the 5-class solution differed from the 4-class solu-
tion, although the relative fit index of the VLMR indi-
cated that the 2-class model fitted significantly better
than the 1-class solution. According to the entropy
values, the 5-class solution showed the best classification
accuracy. The 6-class model did not converge, indicating
the extraction of too many classes (Lo et al., 2001). Given
the overall picture of the examined indices, in addition to
the meaningfulness and interpretability of the different
class solutions, we retained the 5-class model as the best
fitting class solution. The alternative 2-class and 4-class
solutions were added to the supplement (Supplement 1).
In the selected 5-class model, the average latent class
probabilities for the most likely latent class membership
(class 1 = 0.88; class 2 = 0.93; class 3 = 0.93; class 4 = 0.91;
class 5 = 0.89) for the final 5-class model indicated a high
precision of class assignments (< .80 is considered as
high; (Rost, 2006)).

The profiles of the DSM-5 PTSD symptom criteria
for each of the five latent classes are shown in Figure 1.
Patients of class 1 (n = 57, 28.2%) showed low levels of
PTSD symptoms, especially of the cluster alterations
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in cognitions and mood (cluster D), relative to most
other classes. The probabilities of fulfiling the two
dissociation criteria ‘depersonalization’ and ‘derealiza-
tion” were also very low in this class. Class 2 (n = 30,
14.9%) showed a similar pattern with a higher prob-
ability of symptoms in cluster D (alterations in cogni-
tions and mood). Class 3 (n = 32, 15.8%) represented
patients that had a higher probability of intrusive
symptoms than class 1 and class 2, and a lower prob-
ability or alterations in cognitions and mood (cluster
D); again, probabilities of fulfiling the dissociation
criteria were low in this class. Class 4 (n = 70, 34.7%)
comprised patients with a higher level of symptoms of
most clusters (B, C, D, and E) relative to the classes 1, 2
and 3, and of medium levels of the two dissociation
criteria. Class 5 (n = 13, 6.4%), finally, was representa-
tive of PTSD patients with a high probability of fulfil-
ing many PTSD symptoms across the different
clusters, combined with a high probability for the
two dissociation criteria.

Patients of class 1, which were characterized by the
lowest probabilities of PTSD symptom endorsements,
also showed the lowest severity of emotion dysregulation
(Table 2). Patients of class 2 and class 3 did not signifi-
cantly differ in their severity of emotion dysregulation
compared to patients of class 1. Patients of class 4, who
had intermediate probabilities of dissociation symptoms,
showed a significantly higher severity of emotion dysre-
gulation than patients of class 1. Patients of class 5, who
were characterized by very high probabilities of dissocia-
tion symptoms, reported the highest severity of emotion
dysregulation of all classes and significantly differed from
class 1 in their severity of emotion dysregulation. Patients
of class 3 reported the lowest level of depressive symp-
toms. Patients of class 2 and class 3 did not significantly
differ from class 1 in their severity of depressive symp-
toms. In contrast, patients of class 4 and class 5 showed
significantly higher severities of depressive symptoms
than patients of class 1.

Given that some model fit indices supported the
2-class model and the 4-class model rather than the
5-class model (Table 1), we also examined the char-
acteristics of these two models. The 2-class model
suggested (1) one class with low probabilities of all
symptoms and (2) one class with higher probabil-
ities of PTSD symptoms and higher probabilities for

Table 1. Model fit indices of latent classes of DSM-5 PTSD and dissociative subtype criteria in patients with PTSD (N = 202).

Model Loglikeli-hood BIC ssBIC VLMR VLMR p-value BLR BLR p-value Entropy
2-class -2178.8 4607.0 4458.1 220.1 <.001 —2289.7 <.001 0.766
3-class -21454 46729 44448 66.3 216 -2178.8 <.001 0.815
4-class -2111.8 4738.4 44311 66.7 461 -21454 <.001 0.846
5-class —-2086.3 4820.1 4433.6 54.7 242 -2113.8 <.001 0.857
6-class - - - - - - - -

Bold font indicates the optimal model. Latent class models are controlled for confounding effects of sex and years of education. Non-convergence of the

6-class model indicated the extraction of too many classes.

BIC = Bayesian Information criterion. ssBIC = Sample-Size Adjusted BIC. VLMR = Vuong-Lo-Mendell-Rubin adjusted likelihood ratio. BLR = bootstrap

likelihood ratio.
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Figure 1. Probabilities of DSM-5 PTSD symptom and dissociative subtype criteria by latent class.

Table 2. Means, standard deviations and unstandardized coefficients of regression analyses for latent classes predicting emotion

dysregulation and depressive symptoms.

Emotion dysregulation (n = 198)

Depressive symptoms(n = 195)

Class M SD B 95% Cl p M SD B 95% Cl p
Class 1 103.3 26.1 26.2 127
Class 2 104.0 228 -24 -9.5;,10.9 897 29.2 120 29 -2.1;-86 255
Class 3 100.9 204 206 -127;7.9 644 225 106 -37 -86; 1.2 140
Class 4 117.3 213 14.1 6.0; 22.1 <.001 34.2 9.5 8.0 4.0;3.8 <.001
Class 5 123.9 215 0.8 6.7; 345 004 36.8 11.0 106 3.8;-2.1 002
Reference category is class 1.
dissociative symptoms. The 4-class solution  subtype (Table 3). On trend level, more patients with

(Supplement 1) suggested (1) a class with low prob-
abilities for PTSD symptoms and very low probabil-
ities for dissociative symptoms, (2) a class with
a similar pattern but in addition a higher probabil-
ity of symptoms in cluster B PTSD symptoms (i.e.
re-experiencing symptoms), (3) a class with higher
probabilities of persistent negative trauma-related
emotions and low to medium probabilities for dis-
sociative symptoms, and (4) a class with higher
probabilities of PTSD symptoms and medium prob-
abilities of dissociative symptoms. The selected
5-class solution was similar to the 4-class solution
regarding four classes, but included one additional
class with high probabilities of PTSD symptoms and
higher probabilities of dissociative symptoms.

3.2. Comparing patients with and without
D-PTSD according to the CAPS-5

According to the CAPS, 75 patients (35.7%) fulfilled
a diagnosis of the dissociative subtype of PTSD. There
were no significant differences in sociodemographic data
between patients with and without the dissociative

D-PTSD were female (69.3% vs. 56.3%; p = .062) and
younger (mean 34.3 vs. 37.3 years; p .074).
Descriptively, the PTSD group was slightly better edu-
cated, was more likely to be in a full-time position, to have
children and to be in a relationship compared to D-PTSD
(see Table 3).

Significantly, more participants who were sexually
assaulted (p = .005) or had other unwanted sexual
experiences (p = .004) fulfilled criteria for the disso-
ciative subtype, whereas the experience of any form of
physical assault was not associated with the dissocia-
tive subtype of PTSD (see Table 3).

Participants with D-PTSD showed a significantly
higher severity of depressive symptoms according to the
BDI (p = .032) and more difficulties in emotion regula-
tion as assessed with the DERS (p < .001) compared to
those with PTSD only. Scores for the severity of PTSD-
symptoms both assessed with the CAPS-5 (p = .001) and
the PCL-5 (p < .001) revealed significantly higher PTSD-
symptoms in participants with D-PTSD as compared to
participants with PTSD (see Table 4). Moreover, patients
with D-PTSD had significantly higher dissociative experi-
ences (31.6 vs. 16.49 mean score; p < .001).



Table 3. Sociodemographic characteristics in patient with and
without D-PTSD (N = 210).
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Table 5. Overlap of the LCA results and D-PTSD according to
the CAPS-5 (N = 198).

Characteristic non-D-PTSD D-PTSD p CAPS non-D-PTSD CAPS D-PTSD
Age 373 (£11.9SD) 343 (£11.3SD) Characteristic n % n %
n % n % Class 1 51 40.5 4 5.6
133 643 74 357 062 Class 2 25 198 3 6.9
Gender® Class 3 19 15.1 12 16.7
Female 76 563 52 693 Class 4 30 238 39 >4.2
Male 57 422 2 293 Class 5 ! 08 12 167
Years of School®
<5 yrs. 29 215 18 24.0 ns. . . . .
5-9 yrs. 48 356 33 440 according to DSM-5, which also allows the diagnostic
EJ?]_IJ :rz;; degree 463 341 f ! 47 252'37 categorization of patients with the dissociative subtype of
Others 4 3.0 1 13 PTSD. While previous studies provided evidence for the
C . . . . .
‘F’V‘I’I’:f status o 363 . dissociative subtype using confirmatory factor analysis,
ull-time . . n.s. .
Part-time 13 96 7 93 LPA or LCA (for review see Hansen et al., 2017), only few
EO work/other 67 497 46 613 of them applied diagnostic criteria according to DSM-5
iving status .
Co-hagbiting 2 682 54 720  ns. and most relied on self-report measures (Hansen et al.,
Alone 35 259 19 253 2017). To our knowledge, none of these studies was
Number of children®
0 53 385 35 466  ns. based on the CAPS-5 so far.
; 3? ?g-g ﬁ fg-g By means of LCA, five distinct PTSD-classes were
>3 N 156 1 147 identified: (1) a class with relatively low probabilities
Partnership’ of PTSD symptoms and a very low probability for
Yes 79 58.5 37 49.3 ns. : g p i
No 51 378 36 480 dissociative symptoms, (2) a class with a similar pat-

Type of trauma(LEC)?
Sexual assault (n = 201) 55 42,6 46 63.9 .005

Other unwanted 48 38.1 42 60.0 .004
sexual experience (n = 196) 80.8 72.0
Physical assault (n = 205) 105 54 n.s.

AN = 207; °N = 204; °N = 199; 9N = 200; N = 199; 'N = 203; IN = 350

3.3. Overlap of LCA results and D-PTSD according
to the CAPS

As depicted in Table 5, we found that most patients
classified as class 5 were as well classified as the dis-
sociative subtype in the CAPS-Interview (n = 12;
92.3%). Only one participant in class 5 did not fulfill
the CAPS criteria for the dissociative subtype (7.7%).
Moreover, in class 1 most of the participants (n = 51,
92.7%) did not fulfill the dissociative subtype accord-
ing to the CAPS. A similar distribution was found for
class 2 (see Table 5) while in class 3 and class 4 patients
with and without D-PTSD were more evenly
distributed.

4. Discussion

In our study, we assessed PTSD in 210 patients by means
of the CAPS-5, the gold standard for diagnosing PTSD

tern with a higher probability of symptoms in cluster
D (alterations in cognitions and mood), (3) a class
with a higher probability for persistent negative
trauma-related emotions and a low to medium prob-
ability for dissociative symptoms, (4) a class with
a high probability of PTSD symptoms and a medium
probability of dissociative symptoms, (5) and a class
with a high probability of PTSD symptoms and high
dissociative symptoms. LCA thus yielded one class
with a very high probability and two classes with
very low probabilities of dissociative symptoms, as
well as two classes with medium probabilities of dis-
sociative symptoms. Some model fit indices also sup-
ported a 4-class model with classes similar to the first
four classes of the 5-class model. The main difference
between the two models concerned an additional class
with high probabilities of PTSD symptoms and high
probabilities of dissociative symptoms in the 5-class
model.

A big proportion of the sample (n = 100) was
classified in classes 3 and 4 of the 5-class model,
including n = 51 patients with D-PTSD according to
CAPS-5. These participants, however, showed either
high persistent negative trauma-related emotions or
high PTSD symptoms in general. Interestingly, regres-
sion analysis revealed that patients from Class 4 and 5

Table 4. Clinical characteristics of patients with and without D-PTSD (N = 210).

PTSD (n = 135, 64.3%)

D-PTSD (n =75, 35.7%)

Characteristic M SD Min Max M SD Min Max P

BDI 276 12.0 3 55 31.6% 11.8 6 54 032
DERS 103.1 224 47 153 118.5%* 19.1 71 163 <.001
FDS 16.45 14,97 0 74,5 31,57%* 19,02 1 80,5 <.001
PCL-Score 6.1 15.1 7 80 53.3% 13.0 13 77 .001
CAPS-Score 36.6 9.9 17 62 43.7%* 102 19 70 <.001
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also showed marked difficulties in emotion regulation
and high levels of depressive symptomatology. We
thus did not confirm the results of a clear-cut disso-
ciative subtype of PTSD using LCA. Our analyses
point to different groups of PTSD patients with med-
ium to high rates of dissociative symptoms (class 3, 4
and 5), including a class with both, a high level of
dissociation and a high level of PTSD symptoms.
According to the DSM-5 version of the CAPS, patients
fulfiling the dissociative subtype in our study were
present in most of the classes. This is in contrast to
former studies, which mostly found one single latent
class of patients with a dissociative subtype of PTSD
(for review Hansen et al., 2017). Our findings suggest
a more complex picture of D-PTSD. More specifically,
a continuous rather than a categorical model of PTSD
with additional dissociative symptoms might be
appropriate. One explanation for the high levels of
dissociation in class 5 could also be additional disso-
ciative disorders. Given our focus on depersonaliza-
tion and derealization, we are not able to answer this
question, but both explanations would suggest a more
sophisticated routine assessment of dissociative symp-
toms in patients with PTSD. Given that previous stu-
dies found that 6-30% of their sample belonged to
a dissociative subtype of PTSD (e.g. Armour et al,
2014; Blevins et al., 2014; Cloitre et al., 2012; Lanius
etal., 2010; Resick et al., 2012; Stein et al., 2012; Steuwe
et al., 2012) the proportion of these patients in our
sample was rather high (35.7%). In line with most
previous studies, we did not find significant differ-
ences between patients with and without dissociative
symptoms regarding sociodemographic data. Having
experienced sexual trauma, however, was significantly
associated with D-PTSD, which is also in good agree-
ment with previous studies (Frewen et al., 2015;
Steuwe et al., 2012; Wolf et al., 2012b).

In accordance with our hypotheses, patients fulfiling
the diagnosis of a dissociative subtype according to
CAPS-5 had significantly higher scores in depressive
symptomatology and difficulties in emotion regulation.
Moreover, they presented with higher severity of the core
symptoms of PTSD as assessed by both the CAPS-5 and
the PCL-5. These characteristics were also present in the
two subgroups with a medium to high probability of
dissociative symptoms according to the LCA (class 4
and class 5). This is in good agreement with studies
suggesting that the dissociative subtype is related to
a more severe comorbidity pattern (Steuwe et al., 2012).
Moreover, almost all studies identified at least one
D-PTSD profile associated with high symptom severity
of PTSD symptoms (Hansen, Hyland, & Armour,
2016b). The finding that higher levels of dissociative
symptoms are associated with a higher symptom burden
seems to be plausible in light of the theory that dissocia-
tion is used to distance oneself from reality in situations of
subjective threat or danger (Armour et al., 2014). While

many studies reported relationships between difficulties
in emotion regulation and PTSD in general (e.g. Bradley
et al., 2011; Cloitre, Miranda, Stovall-McClough, & Han,
2005; Michopoulos et al., 2015; Powers, Cross, Fani, &
Bradley, 2015; Tull, Barrett, McMillan, & Roemer, 2007;
van Dijke, Hopman, & Ford, 2018; Weiss et al., 2011)
only one other study apart from ours reported such an
association with D-PTSD according to DSM-5 (Frewen
et al,, 2015). This result seems, however, to underline the
importance of providing emotion regulation strategies
within trauma-specific psychotherapeutic interventions,
especially for patients with additional dissociative symp-
toms. Recent findings suggest that the severity of emotion
regulation difficulties is not associated with poorer out-
comes of trauma-focused treatment in patients with
PTSD (van Toorenburg et al., 2020). Moreover, even in
patients with D-PTSD, emotion regulation difficulties
improved after trauma-focused treatment (van
Toorenburg et al., 2020).

Another important aspect, especially when it comes to
trauma therapy, are trauma-related cognitions in PTSD.
It has been proposed that patients with high dissociative
symptoms have problems with the processing of neces-
sary cognitive and emotional aspects of the trauma and
studies suggest that dissociative symptoms can contri-
bute to negative beliefs about the self (Thompson-
Hollands, Jun, & Sloan, 2017). Interestingly, in our sam-
ple, patients from class 4 and 5 with medium to high
probabilities of dissociative symptoms presented with
high symptoms of trauma-related cognitions as mea-
sured by the CAPS-5, while these were also present in
class 2, which had a very low probability of dissociation.
The association between trauma-related cognitions and
dissociation thus seemed to be not clear in our sample.
Interestingly, treating PTSD patients with cognitive-
processing therapy, which focuses on trauma-related
cognitions, may help to improve dissociative symptoms
over the course of the treatment (Resick et al., 2012),
although this was not found in a study in patients with
complex PTSD (Bohus et al., 2020).

The finding that participants with D-PTSD displayed
significantly higher depressive symptoms is in line with
several studies on the dissociative subtype using LCA or
LPA (Armour et al., 2014; Blevins et al., 2014; Steuwe
et al,, 2012). Another study (Contractor, Roley-Roberts,
Lagdon, & Armour, 2017) found a depressive subtype of
PTSD being associated with lower levels of distress tol-
erance and greater dissociative experiences, which would
also be in accordance with our data. This finding could
reflect the consequences of sexual abuse, as patients with
D-PTSD were significantly more likely to endorse sexual
trauma. In line with this, studies among sexual assault
survivors showed that PTSD symptom severity was
related with the severity of depressive symptoms (e.g.
Au, Dickstein, Comer, Salters-Pedneault, & Litz, 2013).

Neurobiological studies also support the finding of
increased comorbid symptoms in the dissociative



subtype of PTSD. Lanijus and colleagues (Lanius et al.,
2010) as well as Spiegel and colleagues (Spiegel et al.,
2013) describe a corticolimbic model of dissociation
based on findings in previous studies (among others
Bremner, 1999; Etkin & Wager, 2007; Felmingham
et al., 2008). According to this model the dissociative
subtype of PTSD is supposed to comprise emotion
dysregulation in terms of emotional overmodulation
mediated by midline prefrontal inhibition of limbic
regions such as the amygdala. Further investigation is
needed to disentangle the differential relationships of
dissociation, emotion regulation, depressive symp-
toms and other clinical covariates in the dissociative
subtype of PTSD and neurobiological correlates pos-
sibly enabling innovative treatment methods.

4.1. Strengths and limitations

Our study has a number of strengths, including the
investigation of a heterogeneous sample of patients with
PTSD based on DSM-5 criteria by means of the CAPS-5.
Nevertheless, a number of limitations have to be consid-
ered. First, although we could include 210 patients into
our analysis, the size of our sample might have affected
the LCA results. In addition, the indices we used to select
the number of classes were not all pointing to the 5-class
solution. Particularly, the BIC did not decrease with
increasing numbers of classes. Future LCAs in other
PTSD samples should replicate the results found in this
study to test the stability of the classes found.

In our analysis the auxiliary variables sex and years
of education were added to the LCA model as poten-
tial confounders after the best LCA solution had been
identified, to avoid that such potentially relevant vari-
ables influence both, a latent variable as well as the
indicators and thereby lead to incorrect classification
(Muthén, 2004). More recent developments in LCA
methodology may suggest to include auxiliary vari-
ables to estimate covariate-outcome relations using
a 3-step procedure (e.g. Asparouhov & Muthén,
2014), which we did use in our analysis. Therefore,
we cannot exclude that not using this approach could
have introduced biased estimates.

An additional limitation can be seen in the approach
of conducting an LCA on the basis of single indicators
rather than summary scores which might lead to more
robust results in some cases. However, our approach is
consistent with common standards (e.g. Clogg, 1995),
and simulation studies showed that a higher number of
indicators were related to proper replications, fewer
boundary parameter estimates and less parameter bias,
and could sometimes compensate for smaller sample
sizes (e.g. Wurpts & Geiser, 2014).

Moreover, we did not use structured interviews to
assess psychiatric comorbidities systematically nor
assessed history of childhood trauma, which could have
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influenced our results. Future studies should combine
a thorough diagnostic assessment for psychiatric disor-
ders with evaluations of PTSD-symptoms and difficulties
in emotion regulation. Furthermore, our measure of
dissociation, the German version of the Dissociative
Experiences Scale (DES), has been found to measure
both pathological and non-pathological forms of disso-
ciation (i.e. absorption). This could be the reason for
elevated scores of dissociation in several of our classes.
Besides, the DES might show falsely elevated dissociative
symptoms when the participants do not identify with the
implemented language for their dissociation. This could
also have affected our LCA results and future work
should replicate these constructs with a more nuanced
measure of pathological dissociation (e.g. the
Multidimensional Inventory of Dissociation).

Finally, one potential flaw of this study is the
absence of a measure of post-trauma cognitions,
which are known as a key determinant and mainte-
nance factor of PTSD. Change in trauma-related cog-
nitions is also a mechanism of PTSD treatments,
specifically in cognitive processing therapy (Resick
et al., 2012).

5. Conclusion and future directions

To our knowledge, we are the first to investigate
a sample of PTSD patients with and without the dis-
sociative subtype according to CAPS-5 and compare
the subtypes to classifications via LCA of the single
CAPS-5 items. Individuals with the dissociative sub-
type of PTSD showed significantly higher severity of
depressive symptoms and difficulties in emotion reg-
ulation and reported sexual trauma more often. LCA,
however, defined several classes where D-PTSD was
present, suggesting that this subtype of PTSD is more
complex than suggested by the dichotomous charac-
terization of the CAPS-5.

Data availability statement

The datasets generated during and/or analysed during the
current study are available from the corresponding author
on reasonable request. The data are not publicly available
due to them containing information that could compromise
research participant consent.

Disclosure statement

No potential conflict of interest was reported by the
author(s).

Funding

This research received no specific grant from any funding
agency, commercial or not-for-profit sectors.



10 A. DEEN ET AL.

ORCID

Annett Lotzin (1) http://orcid.org/0000-0002-2834-8047
Christine Knaevelsrud (1) http://orcid.org/0000-0003-1342-
7006

Thomas Ehring
Ingo Schdfer

http://orcid.org/0000-0001-9502-6868
http://orcid.org/0000-0002-9711-3559

References

American Psychiatric Association. (2013). Diagnostic and
statistical manual of mental disorders: DSM-5 (5th ed.).
Washington, DC: Author.

Armour, C., Karstoft, K. I., & Richardson, J. D. (2014). The
co-occurrence of PTSD and dissociation: Differentiating
severe PTSD from dissociative-PTSD. Social Psychiatry
and  Psychiatric  Epidemiology, 49(8), 1297-1306.
doi:10.1007/s00127-014-0819-y

Asparouhov, T., & Muthén, B. (2014). Auxiliary variables in
mixture modeling: Three-step approaches using M plus.
Structural Equation Modeling: A Multidisciplinary Journal,
21(3), 329-341. doi:10.1080/10705511.2014.915181

Au, T. M., Dickstein, B. D., Comer, J. S., Salters-Pedneault,
K., & Litz, B. T. (2013). Co-occurring posttraumatic stress
and depression symptoms after sexual assault: A latent
profile analysis. Journal of Affective Disorders, 149(1-3),
209-216. doi:10.1016/j.jad.2013.01.026

Bae, H., Kim, D., & Park, Y. C. (2015). Dissociation predicts
treatment response in eye-movement desensitization and
reprocessing for posttraumatic stress disorder. Journal of
Trauma ¢ Dissociation, 17(1), 112-130. doi:10.1080/
15299732.2015.1037039

Beck, A. T., Steer, R. A.,, & Brown, G. K. (1996). Beck
depression inventory (2nd ed). Manual. San Antonio,
TX: The Psychological Corporation.

Bernstein, E. M., & Putnam, F. W. (1986). Development,
reliability, and validity of a dissociation scale. The Journal
of Nervous and Mental Disease, 174(12), 727-735.
do0i:10.1097/00005053-198612000-00004

Blake, D. D., Weathers, F. W., Nagy, L. M., Kaloupek, D. G.,
Gusman, F. D,, Charney, D. S., & Keane, T. M. (1995).
The development of a clinician-administered PTSD scale.
Journal of Traumatic Stress, 8(1), 75-90. doi:10.1002/
jts.2490080106

Blevins, C. A., Weathers, F. W., & Witte, T. K. (2014).
Dissociation and posttraumatic stress disorder: A latent
profile analysis. Journal of Traumatic Stress, 27(4),
388-396. doi:10.1002/jts.21933

Bohus, M., Kleindienst, N., Hahn, C., Miiller-Engelmann,
M., Ludascher, P., Steil, R, ... Priebe, K. (2020).
Dialectical behavior therapy for posttraumatic stress dis-
order (DBT-PTSD) compared with cognitive processing
therapy (CPT) in complex presentations of PTSD in
women survivors of childhood abuse: A randomized clin-
ical trial. JAMA Psychiatry, 77(12), 1235-1245.
doi:10.1001/jamapsychiatry.2020.2148

Bradley, B., DeFife, J. A., Guarnaccia, C., Phifer, J., Fani, N,
Ressler, K. J., & Westen, D. (2011). Emotion dysregulation
and negative affect: Association with psychiatric symptoms.
The Journal of Clinical Psychiatry, 72(5), 685-691.
doi:10.4088/JCP.10m06409blu

Bremner, J. D. (1999). Acute and chronic responses to
psychological trauma: Where do we go from here? The
American  Journal of Psychiatry, 156(3), 349-351.
doi:10.1176/ajp.156.3.349

Clogg, C. C. (1995). Latent class models. In G. Arminger,
C. C. Clogg, and M. E. Sobel (Eds.), Handbook of statistical
modeling for the social and behavioral sciences (pp. 311-359).
Springer US. doi:10.1007/978-1-4899-1292-3_6

Cloitre, M., Miranda, M., Stovall-McClough, K. C, &
Han, H. (2005). Beyond PTSD: Emotion regulation and
interpersonal problems as predictors of functional
impairment in survivors of childhood abuse. Behavior
Therapy, 36(2), 119-124. doi:10.1016/S0005-7894(05)
80060-7

Cloitre, M., Petkova, E., Wang, J., & Lu Lassell, F. (2012). An
examination of the influence of a sequential treatment on
the course and impact of dissociation among women with
PTSD related to childhood abuse. Depression and
Anxiety, 29(8), 709-717. doi:10.1002/da.21920

Contractor, A. A., Roley-Roberts, M. E., Lagdon, S., &
Armour, C. (2017). Heterogeneity in patterns of DSM-5
posttraumatic stress disorder and depression symptoms:
Latent profile analyses. Journal of Affective Disorders, 212,
17-24. doi:10.1016/j.jad.2017.01.029

Dalenberg, C., & Carlson, E. B. (2012). Dissociation in
posttraumatic stress disorder part II: How theoretical
models fit the empirical evidence and recommendations
for modifying the diagnostic criteria for PTSD.
Psychological Trauma: Theory, Research, Practice, and
Policy, 4(6), 551-559. doi:10.1037/a0027900

Etkin, A., & Wager, T. D. (2007). Functional neuroimaging
of anxiety: A meta-analysis of emotional processing in
PTSD, social anxiety disorder, and specific phobia.
American Journal of Psychiatry, 164(10), 1476-1488.
doi:10.1176/appi.ajp.2007.07030504

Feeny, N. C., Zoellner, L. A, Fitzgibbons, L. A., & Foa, E. B.
(2000). Exploring the roles of emotional numbing, depres-
sion, and dissociation in PTSD. Journal of Traumatic
Stress, 13(3), 489-498. doi:10.1023/A:1007789409330

Felmingham, K., Kemp, A. H., Williams, L., Falconer, E.,
Olivieri, G., Peduto, A., & Bryant, R. (2008). Dissociative
responses to conscious and non-conscious fear impact
underlying brain function in post-traumatic stress
disorder. Psychological Medicine, 38(12), 1771-1780.
doi:10.1017/50033291708002742

Frewen, P. A., Brown, M. E,, Steuwe, C., & Lanius, R. A. (2015).
Latent profile analysis and principal axis factoring of the
DSM-5 dissociative subtype. European Journal of
Psychotraumatology, 6(1), 26406. doi:10.3402/ejpt.v6.26406

Goodman, L. A. (1974). Exploratory latent structure analysis
using both identifiable and unidentifiable models.
Biometrika, 61(2), 215-231. doi:10.1093/biomet/61.2.215

Gratz, K. L., & Roemer, L. (2004). Multidimensional assess-
ment of emotion regulation and dysregulation:
Development, factor structure, and initial validation of
the difficulties in emotion regulation scale. Journal of
Psychopathology and Behavioral Assessment, 26(1),
41-54. doi:10.1023/B:JOBA.0000007455.08539.94

Hagenaars, J. A., & McCutcheon, A. L. (2002). Applied latent
class analysis. Cambridge University Press.

Hansen, M., Hyland, P. Armour, C., & Andersen, T. E .
(2018). Assessing the existence of dissociative PTSD in
sub-acute patients of whiplash. Journal of Trauma &
Dissociation, 20(1), 16-31. doi:10.1080/15299732.2018.14
51805

Hansen, M., Hyland, P., & Armour, C. (2016b). Does highly
symptomatic class membership in the acute phase predict
highly symptomatic classification in victims 6 months
after traumatic exposure? Journal of Anxiety Disorders,
40, 44-51. do0i:10.1016/j.janxdis.2016.04.008


https://doi.org/10.1007/s00127-014-0819-y
https://doi.org/10.1080/10705511.2014.915181
https://doi.org/10.1016/j.jad.2013.01.026
https://doi.org/10.1080/15299732.2015.1037039
https://doi.org/10.1080/15299732.2015.1037039
https://doi.org/10.1097/00005053-198612000-00004
https://doi.org/10.1002/jts.2490080106
https://doi.org/10.1002/jts.2490080106
https://doi.org/10.1002/jts.21933
https://doi.org/10.1001/jamapsychiatry.2020.2148
https://doi.org/10.4088/JCP.10m06409blu
https://doi.org/10.1176/ajp.156.3.349
https://doi.org/10.1007/978-1-4899-1292-3_6
https://doi.org/10.1016/S0005-7894(05)80060-7
https://doi.org/10.1016/S0005-7894(05)80060-7
https://doi.org/10.1002/da.21920
https://doi.org/10.1016/j.jad.2017.01.029
https://doi.org/10.1037/a0027900
https://doi.org/10.1176/appi.ajp.2007.07030504
https://doi.org/10.1023/A:1007789409330
https://doi.org/10.1017/S0033291708002742
https://doi.org/10.3402/ejpt.v6.26406
https://doi.org/10.1093/biomet/61.2.215
https://doi.org/10.1023/B:JOBA.0000007455.08539.94
https://doi.org/10.1080/15299732.2018.1451805
https://doi.org/10.1080/15299732.2018.1451805
https://doi.org/10.1016/j.janxdis.2016.04.008

Hansen, M., Mullerova, J., Elklit, A., & Armour, C. (2016a).
Can the dissociative PTSD subtype be identified across
two distinct trauma samples meeting caseness for PTSD?
Social Psychiatry and Psychiatric Epidemiology, 51(8),
1159-1169. d0i:10.1007/s00127-016-1235-2

Hansen, M., Ross, J., & Armour, C. (2017). Evidence of the
dissociative PTSD subtype: A systematic literature review
of latent class and profile analytic studies of PTSD.
Journal of Affective Disorders, 213, 59-69. doi:10.1016/j.
jad.2017.02.004

Hautzinger, M., and Keller, F. (2006). Beck depressions-
inventar (BDI-II). Frankfurt: Harcourt Test Services.

Hoeboer, C. M., De Kleine, R. A., Molendijk, M. L,
Schoorl, M., Oprel, D. A. C, Mouthaan, J., ... Van
Minnen, A. (2020). Impact of dissociation on the effec-
tiveness of psychotherapy for post-traumatic stress dis-
order: Meta-analysis. BJPsych Open, 6(3), e53.
doi:10.1192/bjo.2020.30

Kim, D., Kim, D., Lee, H., Cho, Y., Min, J. Y., & Kim, S. H.
(2019). Prevalence and clinical correlates of dissociative
subtype of posttraumatic stress disorder at an outpatient
trauma clinic in South Korea. European Journal of
Psychotraumatology, 2, 10(1), 1657372. doi:10.1080/
20008198.2019.1657372

Kriiger-Gottschalk, A., Knaevelsrud, C., Rau, H., Dyer, A,
Schifer, L, Schellong, J., & Ehring, T. (2017). The German
version of the posttraumatic stress disorder checklist for
DSM-5 (PLC-5). Psychometric properties and diagnostic
utility. BMC Psychiatry, 17(1). doi:10.1186/s12888-017-
1541-6

Kuhner, C., Burger, C., Keller, F., & Hautzinger, M. (2007).
Reliability and validity of the revised beck depression inven-
tory (BDI-II). Results from German samples. Der
Nervenarzt, 78(6), 651-656. doi:10.1007/s00115-006-2098-7

Lanius, R. A,, Brand, B., Vermetten, E., Frewen, P. A, &
Spiegel, D. (2012). The dissociative subtype of posttrau-
matic stress disorder: Rationale, clinical and neurobiolo-
gical evidence, and implications. Depression and Anxiety,
29(8), 701-708. doi:10.1002/da.21889

Lanius, R. A., Vermetten, E., Loewenstein, R. J., Brand, B,
Schmahl, C., Bremner, J. D.,, & Spiegel, D. (2010).
Emotion modulation in PTSD: Clinical and neurobiolo-
gical evidence for a dissociative subtype. American
Journal of Psychiatry, 167(6), 640-647. doi:10.1176/appi.
2jp.2009.09081168

Lazarsfeld, P. F., & Henry, N. W. (1968). Latent structure
analysis. New York: Houghton Mifflin Co.

Lilly, M. M. (2011). The contributions of interpersonal trauma
exposure and world assumptions to predicting dissociation
in undergraduates. Journal of Trauma & Dissociation, 12(4),
375-392. doi:10.1080/15299732.2011.573761

Lo, Y., Mendell, N. R., & Rubin, D. B. (2001). Testing the
number of components in a normal mixture. Biometrika,
88(3), 767-778. doi:10.1093/biomet/88.3.767

Magidson, J., & Vermunt, J. K. (2004). Latent class models.
The Sage Handbook of Quantitative Methodology for the
Social Sciences, 175-198. doi:10.1093/biomet/88.3.767
https://www.statisticalinnovations.com/wp-content/
uploads/Session-2-Reading.pdf

McLachlan, G., & Peel, D. (2000). Finite Mixture Models.
John Wiley & Sons, Inc. New York. doi:10.1002/
0471721182

Michopoulos, V., Powers, A., Moore, C. Villarreal, S,
Ressler, K. J., & Bradley, B. (2015). The mediating role of
emotion dysregulation and depression on the relationship
between childhood trauma exposure and emotional eating.
Appetite, 91, 129-136. doi:10.1016/j.appet.2015.03.036

EUROPEAN JOURNAL OF PSYCHOTRAUMATOLOGY 1

Miiller-Engelmann, M., Schnyder, U. Dittmann, C., Priebe,
K., Bohus, M., Thome, J., Fydrich, T., Pfaltz, M. C., &
Steil, R . (2018). Psychometric properties and factor struc-
ture of the German version of the clinician-administered
PTSD scale for DSM-5. Assessment, 27(6), 1128-1138.
doi:10.1177/1073191118774840.

Muthén, B. O. (2004). Latent variable analysis: Growth
mixture modeling and related techniques for longitudinal
data. In: D. Kaplan (Ed.), Handbook of quantitative meth-
odology for the social sciences (pp. 345-368). Newbury
Park, CA: Sage Publications.

Nylund, K. L., Asparouhov, T., & Muthén, B. O. (2007).
Deciding on the number of classes in latent class analysis
and growth mixture modeling: A Monte Carlo simulation
study. Structural Equation Modeling: A Multidisciplinary
Journal, 14(4), 535-569. doi:10.1080/10705510701575396

Powers, A., Cross, D., Fani, N., & Bradley, B. (2015). PTSD,
emotion dysregulation, and dissociative symptoms in
a highly traumatized sample. Journal of Psychiatric
Research, 61, 174-179. doi:10.1016/j.jpsychires.2014.12.011

Price, C. J., & Herting, J. R. (2013). Changes in posttrau-
matic stress symptoms among women in substance use
disorder treatment: The mediating role of bodily disso-
ciation and emotion regulation. Substance Abuse:
Research and Treatment, 7, 147-153. doi:10.4137/SART.
S$12426

Ramaswamy, V., Desarbo, W. S., Reibstein, D. J., &
Robinson, W. T. (1993). An empirical pooling approach
for estimating marketing mix elasticities with PIMS Data.
Marketing ~ Science, 12(1), 103-124. doi:10.1287/
mksc.12.1.103

Resick, P. A,, Suvak, M. K., Johnides, B. D., Mitchell, K. S., &
Iverson, K. M. (2012). The impact of dissociation on PTSD
treatment with cognitive processing therapy. Depression
and Anxiety, 29(8), 718-730. doi:10.1002/da.21938

Rost, J. (2006). Handbuch der psychologischen Diagnostik, 4,
275-287d0i:10.1002/da.21938.

Schwarz, G. (1978). Estimating the dimension of a model. In
Source: The Annals of Statistics, 6(2).doi:10.1002/da.21938
Sclove, S. L. (1987). Application of model-selection criteria
to some problems in multivariate analysis. Psychometrika,

52(3), 333-343. doi:10.1007/BF02294360

Spiegel, D., Lewis-Fernandez, R., Lanius, R., Vermetten, E.,
Simeon, D., & Friedman, M. (2013). Dissociative disorders
in DSM-5. Annual Review of Clinical Psychology, 9(1),
299-326. doi:10.1146/annurev-clinpsy-050212-185531

Spitzer, C., Freyberger, H. J., Stieglitz, R.-D., Carlson, E. B.,
Kuhn, G., Magdeburg, N., & Kessler, C. (1998). Adaptation
and psychometric properties of the German version of the
dissociative experience scale. Journal of Traumatic Stress, 11
(4), 799-809. doi:10.1023/A:1024457819547

Stein, D. J., Koenen, K. C., Friedman, M. J., Hill, E,
McLaughlin, K. A., Petukhova, M., & Kessler, R. C.
(2012). Dissociation in posttraumatic stress disorder:
Evidence from the world mental health surveys.
Biological Psychiatry, 73(4), 302-312. doi:10.1016/j.
biopsych.2012.08.022

Steuwe, C., Lanius, R. A., & Frewen, P. A. (2012). Evidence
for a dissociative subtype of PTSD by latent profile and
confirmatory factor analyses in a civilian sample.
Depression and Anxiety, 29(8), 689-700. doi:10.1002/
da.21944

Thompson-Hollands, J., Jun, J. J., & Sloan, D. M. (2017).
The association between peritraumatic dissociation and
PTSD symptoms: The mediating role of negative beliefs
about the self. Journal of Traumatic Stress, 30(2),
190-194. doi:10.1002/jts.22179


https://doi.org/10.1007/s00127-016-1235-2
https://doi.org/10.1016/j.jad.2017.02.004
https://doi.org/10.1016/j.jad.2017.02.004
https://doi.org/10.1192/bjo.2020.30
https://doi.org/10.1080/20008198.2019.1657372
https://doi.org/10.1080/20008198.2019.1657372
https://doi.org/10.1186/s12888-017-1541-6
https://doi.org/10.1186/s12888-017-1541-6
https://doi.org/10.1007/s00115-006-2098-7
https://doi.org/10.1002/da.21889
https://doi.org/10.1176/appi.ajp.2009.09081168
https://doi.org/10.1176/appi.ajp.2009.09081168
https://doi.org/10.1080/15299732.2011.573761
https://doi.org/10.1093/biomet/88.3.767
https://doi.org/10.1093/biomet/88.3.767
https://www.statisticalinnovations.com/wp-content/uploads/Session-2-Reading.pdf
https://www.statisticalinnovations.com/wp-content/uploads/Session-2-Reading.pdf
https://doi.org/10.1002/0471721182
https://doi.org/10.1002/0471721182
https://doi.org/10.1016/j.appet.2015.03.036
https://doi.org/10.1177/1073191118774840
https://doi.org/10.1080/10705510701575396
https://doi.org/10.1016/j.jpsychires.2014.12.011
https://doi.org/10.4137/SART.S12426
https://doi.org/10.4137/SART.S12426
https://doi.org/10.1287/mksc.12.1.103
https://doi.org/10.1287/mksc.12.1.103
https://doi.org/10.1002/da.21938
https://doi.org/10.1002/da.21938
https://doi.org/10.1002/da.21938
https://doi.org/10.1007/BF02294360
https://doi.org/10.1146/annurev-clinpsy-050212-185531
https://doi.org/10.1023/A:1024457819547
https://doi.org/10.1016/j.biopsych.2012.08.022
https://doi.org/10.1016/j.biopsych.2012.08.022
https://doi.org/10.1002/da.21944
https://doi.org/10.1002/da.21944
https://doi.org/10.1002/jts.22179

12 (&) A DEENETAL.

Tull, M. T.,, Barrett, H. M., McMillan, E. S, & Roemer, L.
(2007). A preliminary investigation of the relationship
between emotion regulation difficulties and posttraumatic
stress symptoms. Behavior Therapy, 38(3), 303-313.
doi:10.1016/j.beth.2006.10.001

van Dijke, A., Hopman, J. A. B., & Ford, J. D. (2018). Affect
dysregulation, psychoform dissociation, and adult rela-
tional fears mediate the relationship between childhood
trauma and complex posttraumatic stress disorder inde-
pendent of the symptoms of borderline personality
disorder. European Journal of Psychotraumatology, 9(1),
1400878. doi:10.1080/20008198.2017.1400878

van Toorenburg, M. M. Sanches, S. A, Linders, B,
Rozendaal, L., Voorendonk, E. M., Van Minnen, A., & De
Jongh, A. (2020). Do emotion regulation difficulties affect
outcome of intensive trauma-focused treatment of patients
with severe PTSD? European Journal of Psychotraumatology,
11(1), 2020 Feb 24, 1724417. doi:10.1080/20008198.2020.
1724417.

Waelde, L. C,, Silvern, L., & Fairbank, J. A. (2005). A taxometric
investigation of dissociation in Vietnam veterans. Journal of
Traumatic Stress, 18(4), 359-369. doi:10.1002/jts.20034

Weathers, F. W., Bovin, M. J., Lee, D. J., Sloan, D. M.,
Schnurr, P. P, Kaloupek, D. G., & Marx, B. P. (2017).
The clinician-administered PTSD scale for DSM-5
(CAPS-5): Development and initial psychometric evalua-
tion in military veterans. Psychological Assessment, 30(3),
383-395. doi:10.1037/pas0000486

Weathers, F. W., Litz, B. T. Keane, T.M., Palmieri, P.A.,
Marx, B.P., & Schnurr, P.P. (2013). The PTSD checklist
for DSM-5 (PCL-5). Scale available from the National
Center for PTSD. www.ptsd.va.gov

Weiss, N. H., Tull, M. T., Davis, L. T., Dehon, E. E,
Fulton, J. J., & Gratz, K. L. (2011). Examining the associa-
tion between emotion regulation difficulties and probable
posttraumatic stress disorder within a sample of African
Americans. Cognitive Behaviour Therapy, 41(1), 5-14.
doi:10.1080/16506073.2011.621970

Wolf, E. J., Lunney, C. A., Miller, M. W, Resick, P. A,
Friedman, M. J., & Schnurr, P. P. (2012a). The dissocia-
tive subtype of PTSD: A replication and extension.
Depression and Anxiety, 29(8), 679-688. doi:10.1002/
da.21946

Wolf, E. J., Miller, M. W. Reardon, A. F,
Ryabchenko, K. A., Castillo, D., & Freund, R. (2012b).
A latent class analysis of dissociation and posttraumatic
stress disorder: Evidence for a dissociative subtype.
Archives of General Psychiatry, 69(7), 698-705.
doi:10.1001/archgenpsychiatry.2011.1574

Wolf, E. J., Mitchell, K. S., Sadeh, N., Hein, C., Fuhrman, I,
Pietrzak, R. H., & Miller, M. W. (2015). The dissociative
subtype of PTSD scale: Initial evaluation in a national sam-
ple of trauma-exposed veterans. Assessment, 24(4), 503-516.
doi:10.1177/1073191115615212

Wurpts, I. C., & Geiser, C. (2014). Is adding more
indicators to a latent class analysis beneficial or det-
rimental? Results of a Monte-Carlo study. Frontiers
in Psychology, 5, 920. doi:10.3389/fpsyg.2014.00920

Zoet, H., Wagenmans, A., van Minnen, A, & de
Jongh, A. (2018). Presence of the dissociative subtype
of PTSD does not moderate the outcome of intensive
trauma-focused treatment for PTSD. European Journal
of Psychotraumatology, 9(1), 2018 May 18, 1468707.
doi:10.1080/20008198.2018.1468707.


https://doi.org/10.1016/j.beth.2006.10.001
https://doi.org/10.1080/20008198.2017.1400878
https://doi.org/10.1080/20008198.2020.1724417
https://doi.org/10.1080/20008198.2020.1724417
https://doi.org/10.1002/jts.20034
https://doi.org/10.1037/pas0000486
http://www.ptsd.va.gov
https://doi.org/10.1080/16506073.2011.621970
https://doi.org/10.1002/da.21946
https://doi.org/10.1002/da.21946
https://doi.org/10.1001/archgenpsychiatry.2011.1574
https://doi.org/10.1177/1073191115615212
https://doi.org/10.3389/fpsyg.2014.00920
https://doi.org/10.1080/20008198.2018.1468707

	Abstract
	1. Introduction
	2. Materials and methods
	2.1. Participants and procedure
	2.2. Measures
	2.3. Data analysis

	3. Results
	3.1. Results of the latent class analysis (LCA)
	3.2. Comparing patients with and without D-PTSD according to the CAPS-5
	3.3. Overlap of LCA results and D-PTSD according to the CAPS

	4. Discussion
	4.1. Strengths and limitations

	5. Conclusion and future directions
	Data availability statement
	Disclosure statement
	Funding
	ORCID
	References

