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ABSTRACT ARTICLE HISTORY

We conducted a network analysis of measures of dissociation Received 24 February 2021
and posttraumatic symptoms (PTS) with a varied sample of Accepted 9 August 2021
adolescents (N = 312), some of them previously exposed to KEYWORDS

war scenarios. The global measure of dissociation (A-DES) was Network analysis;
uniquely linked to the arousal PTS symptom cluster (CRIES-13), dissociation: PTSD:

in particular sleep problems, but not to the reexperiencing and adolescents; A-DES; CRIES-13
avoidance clusters. Three of four (i.e., depersonalization/derea-

lization, amnesia, mental partition/compartmentalization) dis-

sociation clusters were uniquely linked to PTS severity, but not

absorption. The results with the pooled groups were generally

representative of both groups. The DP/DR relation to PTS was

based on data from both samples, whereas the link between

amnesia and partition/parts might have been driven by the

normative group, although the refugee sample had significantly

higher scores in those variables. The results replicate some

previous findings with adult samples and suggest new paths

for research and theory.

The relation between dissociative symptoms and posttraumatic and other
psychiatric symptoms is of great theoretical and practical importance
(Cardenia et al., 2012; Lanius et al., 2010). For example, one study reported
that trait dissociation partly mediated the relation between different types of
trauma and the severity of psychiatric symptoms among adults (N = 359)
(Schimmenti, 2018). Furthermore, lingering dissociative responses to trau-
matic events predict long-term posttraumatic symptomatology (see review in
Cardena & Carlson, 2011).

Also relevant is the DSM-5 adoption of a dissociative subtype of PTSD
characterized by marked depersonalization/derealization (American
Psychiatric Association, 2013). A review of 16 different studies using latent
class analysis/latent profile analysis (LCA/LPA; Ellickson-Larew et al., 2020)
found that all supported the presence of a dissociative type of PTSD, but there
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are conceptual and empirical limitations to the proposal that only depersona-
lization/derealization (DP/DR) mark a particular PTSD subtype. First, some
studies that have supported the original proposal have only used depersona-
lization/derealization items (e.g., Wolf et al., 2012), rather than a more com-
prehensive list of dissociative phenomena, including amnesia and partition/
compartmentalization. The latter are of theoretical importance (e.g., Van Der
Hart et al., 2006), and their association with DP/DR is supported by research
(e.g., Schimmenti, 2018). Studies that have used a longer list of dissociative
items have often found that other items such as gaps in awareness and
memory, and sensory misperceptions should be included as part of the
dissociative subtype (e.g., Ross et al., 2018). Third, in the DSM-5 criteria for
PTSD, amnesia for the traumatic event is listed under Negative Alterations in
Cognition and Mood (NACM) cluster, splitting dissociative symptoms among
different clusters, diluting the relation between dissociation and PTSD (Ross et
al., 2018). Four, only two of the 16 LCA/LPA studies listed by Ellickson-Larew
et al. (Ellickson-Larew, et al., 2020) were conducted with adolescents (Bennett
et al.,, 2015; Choi et al., 2017).

Probably most recent studies on the dissociative subtype of PTSD have
employed LCA/LPA approaches, which categorize empirically a sample into
different groups based on the covariation of their responses to questionnaires.
In contrast, network analysis (NA, or “graph theory”) seeks to identify and
illustrate the wunique shared variance between psychiatric symptoms
(Borsboom & Cramer, 2013). NA has become increasingly popular, with an
issue of a journal of traumatic stress focused on it (Frewen et al., 2020), and it
has been used to assess the symptom structure of PTSD (e.g., Mitchell et al,,
2017). Fewer NA studies have looked at the relation between PTSD and
dissociation, with only one with a teenage sample as far as we could ascertain.

An NA of dissociative phenomena in adults (N= 2,274) reported three
clusters of symptoms, named “trance,” “experiential disconnectedness,” and
“segregated behaviors” by the authors (Schimmenti & Sar, 2018). The first
cluster included items that are more commonly known as absorption (and do
not necessarily involve self-hypnosis, as the authors of the paper stated). The
second cluster comprised amnesia items plus experiential disconnectedness,
and the last cluster’s two items were amnesia-related (i.e., not remembering
whether one has done something, doing something but not remembering
doing it). Dissociative phenomena are connected to various pathologies, as
seen in the common comorbidity of dissociative and other diagnoses (Cardefia
& Spiegel, 1996), and an online adult sample (N = 6, 941) reported links
between dissociative phenomena (measured by an unpublished measure from
the first author) and hallucinations, grandiosity, paranoia, cognitive disorga-
nization, anxiety, depression, distress intolerance, insomnia, and posttrau-
matic stress (Cernis et al., 2021). A study with adults (N = 219) with a
history of childhood abuse found that PTSD symptoms clustered together
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and with derealization and depersonalization (Knefel et al., 2016). In online
research (N = 557 adults) with participants with scores suggestive of a PTSD
diagnosis, DP/DR were associated with trauma-related amnesia, and DP on its
own related to self-destructive/reckless behavior and flashbacks (Cramer et al.,
2020).

However, there is also evidence from NA studies that DP/DR do not
exhaust the significant associations between dissociative and PTSD sympto-
matology (PTS). Research with 445 adult inpatients treated for sexual abuse
employed a comprehensive questionnaire of dissociation, along with measures
of PTS, general psychopathology, and sexual symptoms (Kratzer et al., 2020).
Intrusive and hyperarousal symptoms were closely associated, whereas avoid-
ance symptoms had mixed relations with the other two symptom clusters.
Dissociative symptoms were associated primarily with intrusive symptoms,
and somatic forms of dissociation related primarily to physical reactions to
trauma. The five most influential symptoms in the network were visual intru-
sions, physical reactions to trauma reminders, dissociative amnesia, difficulties
falling asleep, and difficulties staying asleep. In another study with a sample of
adults reporting sexual abuse (N = 473), in the network that included dis-
sociation symptoms DP and DR had the strongest positive association (as
could be expected, since they usually co-occur, e.g., Cardefia & Gleaves, 2007);
DP was also associated with nightmares and flashbacks, and DR was associated
with arousal and negative alterations in cognition and mood such as problem
with concentration (McBride et al., 2020).

A few studies have evaluated the relation between PTS and dissociation
in children and teenage samples. Bennett et al. (2015) selected 225
detained youth who likely fulfilled partial or full PTSD DSM-IV-TR
diagnosis and used only the DP/DR items of a dissociation questionnaire.
The 20 individuals scoring high in dissociation reported higher posttrau-
matic symptomatology and higher emotional dysregulation; peritraumatic
dissociation was a significant mediator between trauma exposure and trait
dissociation. Using DSM-5 criteria, Choi et al. (2017) confirmed in a
sample of 12-16 year-olds the DP/DR subtype of PTSD, but an “expanded
model” using all 10 dissociation symptoms in their measure also detected
a dissociative amnesia/detached arousal subtype. Of the close to 24% of
the sample that were PTSD cases, more than half endorsed DP/DR,
particularly girls (Choi et al., 2019). It is also relevant that in a sample
of 12-19 years-old, dissociation mediated the relation between exposure to
multiple types of traumatic victimization and internalizing problems such
as depression and anxiety (Ford et al., 2018).

Two studies specifically used an NA approach in non-adult samples. In one,
based on ratings by caretakers of 75 trauma-exposed 3-7 years-olds, dissocia-
tion was linked most strongly with arousal but also with reexperiencing and
avoidance, as well as with externalizing symptoms (Cervin et al., 2020). In the



JOURNAL OF TRAUMA & DISSOCIATION 435

second study, with 475 traumatized children and teens, the DSM-5 NACM
cluster (which includes persistent negative emotions as well as amnesia for
features of the trauma) was the most central of all PTSD symptom clusters
across genders (Bartels et al., 2019).

In sum, various studies using LCA/LPA or NA with adult and minor
samples have consistently found that, when measured, other dissociative
symptoms in addition to DP/DR relate to PTS symptomatology. The
single NA study with teens sampled a traumatized population (Bartels et
al., 2019), so no NA research has been published on the relation of
dissociation and posttraumatic symptomatology using a more comprehen-
sive sample of teens. The use of such a broad sample is indicated when
trying to identify “true” effects to assess whether a relation exists between
different symptoms (Fisher et al., 2020), and this study fills that gap in the
literature.

Another relevant body of the literature has found that sleep difficulties
(included in the PTS arousal cluster) relate to dissociation. Besides the studies
reviewed on adults (Kratzer et al., 2020; McBride et al., 2020), other conver-
ging lines indicate that irregular sleep cycles and unusual sleep experiences
may enhance daytime hallucinations, fantasy-proneness, dissociation, and
other unusual experiences, with moderate to strong correlations between
sleep disturbances and dissociation (reviewed in Cardefia et al.,, 2017: Lynn
et al., 2019; see also Cernis et al., 2021). Furthermore, sleep loss increases
dissociation and affects memory (Van Heugten-van der Kloet et al., 2015) and
improvement in sleep habits decreases dissociative symptoms (Van der Kloet
etal., 2012). The link between dissociative phenomena and sleep abnormalities
may be bidirectional (Buchnik-Daniely et al., Buchnik-Daniely, et al., in press).
No study, however, seems to have probed whether this relation is also present
among teens.

The main thrust of our NA was exploratory. Nonetheless, we expected the
following, considering previous research:

(1) Posttraumatic symptomatology will relate to various forms of dissocia-
tion and not only to depersonalization/derealization.

(2) Following the proposal that a dissociative type of PTSD involves over-
modulation of hyperarousal/reexperiencing, those two clusters will be
more related to dissociation than avoidance.

(3) Disturbed sleep phenomena and dissociation in adults will relate to each
other.
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Method
Participants

Data come from three groups of teenagers from a large Swedish multicultural
city: 1) A “normative” group (n = 235) of teenagers from two lower (ages 13 to
15) and two higher (ages 16 to 20) secondary schools. 2) Newly immigrated
adolescents from war-torn countries (n = 42; aged 13-19), recruited through a
center for war victims. 3) Students from public schools in a large Swedish city,
who had experienced war at age 4 or older before immigrating to Sweden (n
= 35; aged 11-18) (for additional information on these samples and other
analyses, see Gusic et al., 2016a, 2016b, 2017, 2018). Groups 2 and 3 reported
high frequency and prevalence of various types of trauma including observing
and suffering violence and loss, and high percentages had scores above cutofts
for potential PTSD and dissociative diagnoses. For the total sample (N = 312,
Mg - 15.8, SD = 1.64), 44% reported being female, 55% male, and 1% did not
respond to that question.

Procedure

Data collection was secured by the second author, a licensed psychologist with
an immigrant background, after visiting schools and the center for war
victims. Participants could ask her questions during the evaluation and contact
her afterward if distressed. Informed consent was secured as well as consent of
the legal guardian for students under 15. The Swedish ethics board approved
this research.

Measures

The Children’s Revised Impact of Events Scale (CRIES-13; Children and
War Foundation, 2005) is a 13-item self-report scale that measures posttrau-
matic reexperiencing, avoidance, and arousal phenomena in children and
adolescents, with good psychometric properties, at least with samples from 7
to 18-years-of-age (Perrin et al., 2005). It is based on the Impact of Events
Scale-Revised (IES-R) (Weiss & Marmar, 1997), and each item is scored on a
4-point scale (0 = Never, 1 = Rarely, 3 = Sometimes, and 5 = Often), for a range
of 0 to 65.

The Adolescent Dissociative Experiences Scale (A-DES; Armstrong et al.,
1997) queries on 30 types of dissociative phenomena, with scores ranging from
0 = Never to 10 = Always, for a total range of 0-300. The internal consistency
of the A-DES has been found to be high in previous research (Farrington et al.,
2001).
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Analysis

Psychometric properties of the measures

We used both item- and factor-level network analyses to examine associations
between PTS and dissociation. To establish which factors to include at the
factor-level network analyses, the psychometric properties of the measures
were explored. For CRIES-13, we examined two models using confirmatory
factor analysis (CFA): (1) a unidimensional model in which a single factor
explained covariance among items, and (2) the DSM-IV model with three
factors representing reexperiencing, avoidance, and arousal. For ADES, we
examined two models: a unidimensional model in which a single factor
explained covariance among items, and a model with four theory-derived
factors representing the typical factors obtained in FA of DES plus one factor
focusing specifically on experiences of mental partition/compartmentaliza-
tion, highlighted in the theory of trauma-related structural dissociation (Van
Der Hart et al., 2006). These are the four factors A-DES: absorption (items 1,
10, 11, 12, 17, 28, e.g., I get so wrapped up in my toys or stuffed animals that
they seem alive); amnesia (items 2, 4, 5, 7, 8, 14, 15, 18, 22, 24, 26, 27, e.g., I get
back tests or homework that I don’t remember doing); DP/DR (items 6, 13, 25,
30, e.g., My body feels as if it doesn’t belong to me), and mental partition/
compartmentalization (items 3, 9, 16, 19, 20, 21, 23, 29, e.g., I feel like there are
different people inside of me). Each item of the ADES measure has 11 response
options, but the distribution of scores was zero-inflated and DWLS estimation
was used. Missing data (6.1% for CRIES and 1.4% for ADES) in the CFA
analyses were handled using pairwise deletion.

Network analyses

We first estimated a PTS item network that included all 13 CRIES items and a
single node representing dissociation and then evaluated a PTSD domain
network that included the three PTSD clusters (reexperiencing, avoidance,
and arousal) with a single node representing dissociation. To explore whether
some aspects of dissociation were more strongly associated with PTS than
others, we also estimated a network that included the four dissociation clusters
and a single node representing PTS severity (sum score of the CRIES-13). All
networks were estimated using the R library BGGM. Within a network frame-
work, variables are called nodes (represented as circles when the network is
plotted). Nodes are connected by edges (lines when plotted). Edges were
estimated using partial correlations; that is, pairwise dependencies that
account for all linear associations in the full set of variables. A 95% credible
interval around each partial correlation was calculated and this interval was
used to control for false positive rate. For the factor/domain networks, sum
scores for each domain were used and for these analyses missing data were
handled by imputing the mean score on the scale when computing the sum
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score. This is a valid method when item-level missingness is low (Parent,
2013), as in this case. Missing data in the item-level network analyses were
handled using multiple imputation with predictive mean matching using the R
library mice. We used 5 imputations and 10 iterations for each dataset.
Networks were plotted using the Fruchterman-Reingold algorithm, which
places nodes with many and strong edges to other nodes central in the network
and strongly linked node pairs closely, while avoiding overlap of nodes and
edges.

Inference from network estimates

We were mainly interested in links between dissociation and PTS. Thus, we a-
priori defined which properties of the network we would infer. For the PTS
item network, we analyzed the edge between the dissociation node and each of
the PTS items and whether some PTS items were more strongly associated
with dissociation than others. The same approach was taken for the PTS
domain network, with edges between dissociation and PTS domains exam-
ined. Differences in the strength with which PTS items/domains were asso-
ciated with PTS were tested by estimating posterior distributions for the
estimates of interest and calculating the posterior probability that a specific
association was stronger than another. Posterior probabilities above .975 or
under .025 were used as indicators of true differences. We also calculated 95%
credible intervals for the difference in the association between PTS items/
domains and dissociation. Credible intervals for the difference that did not
include zero were taken to indicate a true difference.

Results
Psychometric properties of the measures

Both the single- (n = 303, df = 65, X° = 242.9, p < .001, RMSEA = .095,
CFI = 946, TLI = .931, SRMR = .087) and 3-factor CRIES models (n = 303,
df = 62, X*> = 230.9, p < .001, RMSEA = .095, CFI = .949, TLI = .936,
SRMR = .071) had adequate fits (with the exception of the RMSEA index,
which may be expected given the small #» and df; Kenny, 2020), with the 3-
factor model having a better fit. Ordinal alphas for the three PTS domain scales
were adequate (reexperiencing = .83, avoidance = .82, arousal = .76). We
adopted the 3-factor model of CRIES for all domain networks while the
single-factor model was used when examining the dissociation items and
their links to PTS.

The single- (n = 312, df = 405, X° = 792.1, p < .001, RMSEA = .055,
CFI = .966, TLI = .963, SRMR = .057) and 4-factor A-DES models (n = 312,
df = 402, X° = 785.4, p < .001, RMSEA = .056, CFI = .966, TLI = .963,
SRMR = .056) had adequate and very similar fits. To facilitate interpretation,
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we used the single-factor scale that had an excellent alpha (.95) for the net-
works of PTS items/domains and the four dissociation domains to examine
unique links between different domains of dissociation and overall PTS sever-
ity. The alphas of the four (absorption, amnesia, DP/DR, partition/compart-
mentalization) A-DES scales were adequate (.74, .91, .86, .92).

Network with separate PTS items and a single dissociation node

We estimated a network that included the 13 CRIES items and a single
dissociation node. The network structure is displayed in Figure 1 and the
posterior probabilities for differences are in Table 1. The major findings were
that the node representing sleep difficulties had the strongest (point estimate)
association with dissociation. This node was also significantly more strongly
associated with dissociation than four other nodes (not talking, avoidance,
removing from memory, and intrusive thoughts). The PTS node of thinking
about the trauma event when not meaning to had the weakest association with
dissociation and was significantly less strongly associated with dissociation
than four of the other 12 nodes (being alert, mental pictures of the trauma
appearing, sleep difficulties, and thinking about the trauma).

Network with PTS domains and dissociation

The network structure for the three PTS domains and dissociation is displayed
in Figure 2 and the posterior probabilities and CIs for differences are in Table
2. The only edge that emerged between the PTS domains and dissociation,
after using credible intervals to control for false positive rate, was between
arousal and dissociation. This edge was also significantly stronger than the
edges between dissociation and reexperiencing, and dissociation and avoid-
ance, with no significant difference between the two latter edges.

Network with dissociation domains and PTS severity

The network model including the four dissociation domains and PTS severity
is presented in Figure 3. Results revealed that all domains were uniquely
related to PTS except for absorption. Furthermore, the partition/compartmen-
talization, DP/DR, and amnesia domains were more strongly related to PTS
than absorption (all PPs <1.1%), and the first three domains did not differ
significantly in their links to PTS (no PP <10% or >90%).
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Intrusions

Think: Think About It

Strng FIngs: Waves of Strong Feelings
Pictures: Pictures Pop Up

Remind: Other Things Remind

Remind

O 0 0 o

Avoidance

Remove: Remove It From Memory
Avoid: Avoid Reminders

Not Talk: Not Talk About It

Not Think: Try Not to Think

© 0 0 o0

Arousal

Concntr: Difficulties Concentrating
Startle: Startle More Easily

Irritbl: Easily Irritable

Alert: Alert and Watchful

Sleep: Sleep Problems

0 0 0 0o

Dissociation
Dissctn: Dissociation

o

Figure 1. Network structure of PTSD symptoms and dissociation.

Subsample analyses

To examine whether the pooling of different samples (i.e., normative and
refugee youth) affected results, we conducted sensitivity analyses using
domain scores across the two subsamples (power was too low to conduct
item-level subsample analyses). In Figure 4, we show the distribution of the
total score on the PTS and the dissociation scale in both samples. There was
variation in both samples, but the correlations between the CRIES and A-DES
were very similar across samples (Normative sample: Spearman’s rho = .46;
Refugee sample: Spearman’s rho = .42; pooled sample: Spearman’s rho = .52;

Table 1. Posterior probabilities (PPs) evaluating whether the symptom in the first column is more
strongly linked to dissociation than the symptom in each row. PPs in which the 95% credible
interval for the difference does not include zero are highlighted in bold.

Not Not Strng
Alert Irritbl  Think Remind Pictures Talk Avoid Startle Flngs Concntr Remove Think

Sleep 822% 94.5% 75.8% 77.1% 77.1% 99.3% 99.9% 91.7% 97.4% 87.6% 99.6% 99.9%

Alert 76.4% 409% 787% 447% 93.7% 97.6% 653% 88.1% 59.7% 955% 99.0%

Irritbl 184% 534% 189% 73.0% 93.2% 33.1% 64.2% 332% 822% 95.6%

Not 84.8% 53.7% 92.5% 99.0% 71.6% 90.2% 729% 952% 99.1%
Think

Remind 17.0% 68.7% 92.0% 333% 61.4% 275% 789% 923%

Pictures 91.9% 98.1% 67.0% 87.6% 66.1% 97.0% 98.6%

Not 77.5% 152% 409% 17.9% 60.2% 82.8%
Talk

Avoid 46% 143% 39% 306% 55.9%

Startle 75.8% 46.1% 88.0% 96.9%

Strng 20.7% 70.7% 83.6%
FIngs

Concntr 87.5% 97.0%

Remove 72.0%
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all correlations p < .01). In Figure 5, we present the network for the three PTS
scales and dissociation based on each subsample. In both groups, the only
significant link that emerged between dissociation and PTS was between the
PTS domain of arousal and dissociation, and the edge estimate was almost
identical across groups (edge in normative sample = 0.41; edge in refugee
sample = 0.38). For the domain network in which the four dissociation
domains and PTS were included, no edges emerged between PTS and dis-
sociation in the refugee sample (possibly because of low power). Therefore, we
compared the zero-order correlations between the samples. In the normative
sample, the correlations between PTS and absorption, amnesia, DP/DR and
partition/compartmentalization were .29, .46, .45, and .49, respectively. The
corresponding rho values in the refugee sample were .36, .39, .37, and .37. The
pooled correlations were .39, .51, .48, and .53. To further examine possible
differences, we carried out a multiple linear regression for each sample with

Dissociation Avoidance

Figure 2. Network structure of PTSD symptom domains and dissociation.

Table 2. Posterior probabilities (PPs) evaluating whether the variable in the first column is more
strongly linked to dissociation than the variable in the first row. Mean difference and a 95%
credible interval for this difference are presented below the PPs.

Avoidance Arousal
Intrusions 87.2% 0.0%
Difference: 0.11 Difference: —0.30
95% Cl: —0.08, 0.31 95% Cl: —0.47, —0.12
Avoidance 0.0%

Difference: —0.41
95% Cl: —0.59, —0.23




442 (&) E.CARDENAET AL.

PTSD: PTSD Severity

Absorp: Absorption

Amnsia: Amnesia

Depers/

Derel: Depersonalization/Derealization
Part: Partition/Parts

Depers/
Derel
Figure 3. Network structure of dissociation domains and PTSD.

the PTS total score as the dependent variable and the dissociation domains as
independent variables. Because of low power in the refugee sample, we
compared the standardized beta values (i.e., the size of the association between
each independent variable and the dependent variable). For absorption, we
found divergent results: the association was positive in the refugee sample
(0.19) and negative in the normative sample (—0.15). For partition/compart-
mentalization and amnesia, there was no clear association in the refugee
sample, while these variables were positively associated with PTS in the
normative sample (standardized beta values = 0.33 and 0.20, respectively, for
the first association p < .01). For DP/DR, there was a positive association with
PTS in both the refugee (standardized beta value = 0.27) and normative
samples (standardized beta value = 0.21) with the latter association p = .02.
In sum, the link between DP/DR and PTS that appeared in the full sample was
based on data from both samples, while the links between amnesia and
partition/parts and PTS may have been driven by associations present in the
normative sample, although the refugee sample had higher scores on both
these variables (Mann Whitney U tests: ps < .001).

Discussion

The proposed 3-factor solution for the CRIES-13 was empirically supported,
as was a four-factor solution for the A-DES including a partition/compart-
mentalization cluster. At the level of PTS items and a single dissociation node,
sleep difficulties had the strongest association with dissociation, whereas
thinking about the trauma when not meaning to had the weakest one. At the
level of PTS domains, and consistent with the previous result, dissociation
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Figure 4. Histograms of PTS and dissociation for the subsamples
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Figure 5. PTS-dissociation network for the subsamples

related only to the arousal (which contains the sleep difficulty item) cluster.
Three (DP/DR, amnesia, partition/compartmentalization) dissociation
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clusters are related to PTS but not absorption. Finally, analyses separating the
normative versus refugee youth revealed that the results with the pooled
groups were generally representative of both groups. Multiple regression
analyses pointed out that the DP/DR relation to PTS was based on data
from both samples, whereas the link between amnesia and partition/parts
might have been driven by the normative group although the refugee sample
had significantly higher scores in those variables.

Our results replicate the link between arousal and dissociation reported by
Cervin et al. (2020). With respect to the overmodulation model in which
dissociation is explained by an emotional overmodulation of hyperarousal
and reexperiencing symptoms, our results only corroborated a relation
between arousal and dissociation. A possible explanation is that reexperien-
cing of the traumatic event may not be as important when ongoing everyday
stressors or even innocuous stimuli may suffice to produce great arousal and,
then, physiological and cognitive dissociative reactions. Some studies support
this interpretation, one from neurophysiology and the other from psychology.
For instance, in a study by Lemche et al. (2007), high right amygdala activity
among depersonalization patients when observing a facial neutral expression
greatly decreased when observing expressions with greater intensity, an oppo-
site pattern to that of a non-clinical group. Notice that the stimuli that
produced the overmodulation were new facial stimuli rather than previous
traumatic ones. Similarly, in a questionnaire study with women sexually
abused in childhood, compared with instances of later sexual revictimization
(which would be reexperiencing) recent stressful life events were more related
to acute and chronic traumatic symptoms, anxiety, dissociation, sexual pro-
blems, and sleep disturbances (Classen et al., 2002). Thus, in the presence of
intense baseline levels of arousal even minor stresses may trigger dissociative
reactions.

Our results showed that sleep problems in the arousal cluster were more
strongly related to dissociation than other PTS items. There are various ways
in which sleep problems and dissociative reactions may relate to each other.
First, both experimentally induced stress and PTSD status related to sleep
inefficiency (Kim & Dimsdale, 2007) and, as mentioned, stressors are also
related to dissociative reactions in those prone to have them (Classen et al.,
2002). Second, sleep problems and the ensuing fatigue can become stressors in
themselves. Third, unusual sleep experiences and irregular sleep cycles may
impair reality monitoring by blurring the distinction between dreaming and
non-dreaming events, and weaken the continuity of identity based on stable
memories. Thus, sleep problems, as well as acute reactions to trauma and
stress (Cardefia & Carlson, 2011) may trigger disturbed and fragmented self-
states (cf. Horowitz, 2011) and promote dissociation. Figure 6 shows this
recursive model. Naturally, other variables such as exposure to trauma
(Dalenberg et al., 2012, 2014) and deficits in meta-consciousness and self-
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regulation (Lynn et al., 2019) also predict dissociation. A recent study found
that both distress/trauma and sleep disturbances had unique contributions to
dissociation (Buchnik-Daniely et al., Buchnik-Daniely, et al., in press).

Analyses splitting the sample confirmed a robust relation between DP/DR
and PTS, but gave clear indications that other dissociative symptoms including
partition/compartmentalization should be considered in discussing the rela-
tion between dissociation and PTS. The finding that absorption did not relate
to PTS is not surprising. A taxonomic analysis of the adult version of the A-
DES posited that 8 items measuring DP/DR and amnesia, but not absorption,
related to a pathological form of dissociation (Waller et al., 1996). In general
agreement, in a study with psychic practitioners, the relation between a scale of
absorption and a measure of psychopathology was significant but of lower
magnitude than that for a general dissociation measure (Cardena et al., 2015).
One of the reasons is that absorption relates to creative, hypnotic, and other
non-pathological activities (e.g., Hilgard, 1974), whereas other dissociative
phenomena are more closely associated to pathology. The results of the
analyses in the present paper after splitting the samples offer the intriguing
hypothesis that a small positive association between absorption and PTS may
occur only with less traumatized groups, whereas the opposite may be the case
for traumatized groups. It may be that for the former absorption is associated
with increases in arousal (for instance, in recollection of distressing events),
whereas for the severely traumatized group absorption in distressing mem-
ories or perceptions may lead to over- rather than under-modulation of
arousal (cf. Lanius et al, 2010). This distinction may be missed in linear
analyses collapsing different groups.

Limitations. This study had a relatively modest N for NA, particularly for
the traumatized groups, and included a heterogeneous sample of adolescents.
Regarding the latter, it has been recommended to oversample extreme cases
when studying dimensional psychopathological phenomena, of which both
PTS and dissociation may be considered examples. This increases the statis-
tical power to detect true associations in the target population, although it can
lead to imprecision in determining the specific strength of this association
(risk of exaggerating the effect) (Fisher et al., 2020). Because only one study
had previously examined the links between PTS and dissociation in youth
samples using NA, we consider this study an important first step in showing
what the clearest links between PTS and dissociation may be, but future
studies should include larger samples and with a wide range of traumatization.
Second, the domains of PTS and dissociative symptoms were limited to the
measures used. An interview study with some of this sample showed that a
sense of lack of mental control was a cardinal aspect of the dissociative
experience (Gusi¢ et al., 2018), yet that aspect was not directly represented
in the questionnaires used and should be added in future research. Third, sleep
problems are transdiagnostic (Harvey, 2008) so greater specificity about their
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Figure 6. Proposed recursive interactions between stressors, sleep problems, and disturbed self-
states.

role in dissociation and the interplay between the two phenomena is required.
Perhaps the strongest limitation is that our cross-sectional study evaluated
self-report measures at one point in time and could not measure the processes
through which different symptoms may interact and affect each other across
time. Nonetheless, this may be the first NA study on the relation between
dissociation and PTS phenomena among teenagers. The results confirmed
some results while suggesting new paths for research, including the use of
broad samples to evaluate to what extent the relation between dissociation and
PTS should be considered dimensional or may differ across levels of trauma-
tization (cf. Conway et al., Conway and Krueger, in press).

(The data that support the findings of this study are available from the
corresponding author, [author initials], upon reasonable request.)
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