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Abstract

Background The centrality of an event indicates the extent to which it becomes a core part of identity and life story. Event
centrality (EC) has been shown to have a strong relationship with PTSD symptoms, which seems to be indirectly influenced
by negative posttraumatic cognitions (PTC). However, research on this potential mediation and its causal links particularly
with clinical samples is limited and essential to derive treatment implications.

Methods Pre- and posttreatment data of 103 day-unit patients with PTSD was examined using mediation analyses and
structural equation modeling.

Results Negative PTC mediated the relationship between EC and PTSD symptoms, partially pre- and completely posttreat-
ment. Within extended longitudinal analyses causal directions of the mediation pathways were not adequately interpretable
due to unexpected suppression effects.

Conclusions The results suggest that EC may only have an indirect effect on PTSD symptoms through negative PTC. Thus,
decreasing negative PTC which are connected to centralized events might be a key element for PTSD treatment. Thereby,
transforming the cognitions’ valence to more positive and constructive forms could be crucial rather than mere decentrali-
zation. Although suppression effects limited causal inferences, they do not contradict the mediation and further indicate
potential interactional terms and a transformation of EC.

Keywords Event centrality - PTSD - Posttraumatic cognitions - Valence

Even though exposure to a traumatic event is very likely
across countries with over 70.3%, the conditional risk for
posttraumatic stress disorder (PTSD) in the aftermath of
trauma is only 4.0% cross-nationally (Kessler et al., 2017,
Liu et al., 2017). This low probability has brought etiologi-
cal factors for PTSD into the focus of research interest. A
strong link has been established to posttraumatic cognitions
(PTC) that are assumed to play a crucial role in etiology
models of PTSD: Particularly views of individuals with
strong beliefs about a safe world and high competences can
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be shattered through traumatic events since assimilation or
over-accommodation of world- and self-schemes may lead
to dysfunctional thoughts and consequently yield high vul-
nerability for PTSD (Foa & Rothbaum, 1998). Similarly,
Ehlers and Clark (2000) proposed in their cognitive model
that in the aftermath of trauma a disturbance of autobio-
graphical memory and negative appraisals of a trauma and/
or its consequences such as “My personality has changed for
the worse” or “Nowhere is safe” (p. 322) lead to an ongo-
ing perceived threat that can result in PTSD symptoms.
Therefore, treatments such as cognitive therapy for PTSD
(Ehlers et al., 2005) or cognitive processing therapy (Resick
et al., 2017) aim to alter PTC. A recent review of treatment
studies showed that the reduction of PTSD symptoms was
often preceded by a decrease in negative PTC (Brown et al.,
2019). In a commentary on 11 studies on appraisals and
PTSD, McNally and Woud (2019) address the question if
the relationship between trauma and PTSD is mediated
by appraisals and evaluate methodological limitations for
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inferences. The authors outline that appraisals are found to
be a correlate and predictor for PTSD but studies examin-
ing them as causal risk factor are rare. McNally and Woud
(2019) reflect on innovations in this research field and point
out that replicating previous results in clinical samples as
well as causal research is important, particularly to derive
therapeutical interventions.

Another facet of cognitions associated with PTSD symp-
tomatology is the perceived centrality of a traumatic event,
which arises if the event (1) is seen as a reference point for
everyday inferences as well as (2) a turning point in life
story and (3) becomes a core component of personal identity
(Berntsen & Rubin, 2006). Berntsen and Rubin (2006, 2007)
argue that these three processes can emerge due to a high
accessibility of traumatic memories through their emotional
impact and distinctiveness. Thus, they assume an enhanced
integration may be responsible for maladaptive cognitions
and behavioral responses such as an overestimation of fur-
ther traumatic events and avoidance of perceived threats. In
a systematic review of 92 studies which mainly included stu-
dent samples (Gehrt et al., 2018), a robust positive relation-
ship between event centrality (EC) and PTSD symptoms was
found. Beyond mainly cross-sectional evidence, only few
studies have investigated longitudinal effects so far and sug-
gest that EC precedes and predicts PTSD symptoms (Blix
et al., 2016; Boals & Ruggero, 2016; Boelen, 2012; Grau
et al., 2020) while one recent study indicates the reversed
temporal order (Glad et al., 2019). In line with the picture
of multiple studies included in the review by Gehrt et al.
(2018), previous research predominantly indicates that EC
effects PTSD symptom severity.

Concurrently, the review by Gehrt et al. (2018) showed
that EC correlated strongest with posttraumatic growth
(PTG), which is described as a positive change after highly
adverse life events and includes an increase of life appre-
ciation, significant relationships, and perceived personal
strength, as well as a shift of priorities and a development
of an existential or spiritual life (Tedeschi & Calhoun, 2004).
Tedeschi and Calhoun (2004) bring up that PTG “may be
accompanied by a reduction in distress” (p. 13) but also
point out that PTG cannot be directly equated with well-
being or less distress.

The ambiguity of EC correlates stimulated more research.
Boals and Schuettler (2011) found that EC predicted both,
PTG and PTSD symptoms. They concluded that the way
of coping (problem-focused vs. avoidant) and the valence
of interpretations (positive vs. negative perspective) deter-
mine the course of mental health outcomes (Schuettler &
Boals, 2011). Barton et al. (2013) came to the same conclu-
sion, suggesting that negative PTC come along with PTSD
symptoms and inhibit PTG. In line with these findings,
Groleau et al. (2013) concluded that negative or positive
outcomes after traumatic experiences might depend on the
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perceived valence of the centrality appraisal for the worse
or better. Accordingly, an examination with a valence-mod-
ified version of an EC measure showed that central-nega-
tive appraisals were positively related to PTSD symptoms
and negatively to PTG, whereas central-positive appraisals
showed the inverse relationships (Teale Sapach et al., 2018).
Broadbridge (2018) used a similar approach adding valence-
modified items to the measurement and also found that cen-
tralizing events negatively predicted PTSD symptomatology
much stronger than centralizing them positively.

The findings suggest that EC may not be connected
directly to PTSD symptoms but indirectly through central-
ity-related, negative cognitions. Their potential impact has
not been systematically investigated, but some studies have
included examinations of mediational relationships: Using
an undergraduate sample, Lancaster et al. (2011) found sup-
port for their hypothesis that EC mediated the relationship
between PTC and PTSD symptoms and also found a good
fit for a model with PTC as a mediator, concluding that both
mediators are independent predictors. Two studies showed
that violated core beliefs mediated the relationship between
EC and PTSD symptoms in undergraduates (George et al.,
2016) and internally displaced older adults (Chukwuorji
et al., 2019). Vermeulen et al. (2019) were able to experi-
mentally reduce students’ centrality appraisals of distressing
events and found no reduction of PTSD symptoms relatively
to a placebo control training but demonstrated that PTC
and rumination had a mediating effect. The authors con-
cluded that “there might be no direct causal relation between
appraisals of event centrality and symptoms of PTSD” (p.
223) and consider that EC does not encompass relevant
appraisals based on PTSD models (e.g. by Ehlers & Clark,
2000). These mediational studies support the idea that nega-
tive PTC have an indirect effect of EC on PTSD symptoms,
but more research is needed to confirm this assumption.

In sum, numerous studies have shown a strong associa-
tion of EC and PTSD symptoms, but questions still remain
concerning the influence of negative PTC and causal direc-
tions of the relationships. These are core targets of this study.
We aimed to study the associations of the three variables
examining a clinical sample that had experienced a traumatic
event and using longitudinal design. This approach substan-
tially broadens research in a field where so far predominantly
subclinical student samples who refer to their most stressful
event have been investigated cross-sectionally.

First, we hypothesized that negative PTC mediate the
relationship between EC and PTSD symptoms pre- and post-
treatment. We also expected to find these mediations when
the cross-lagged paths and stabilities between the two points
of time are included. Second, we expected to find evidence
for causal directions of the mediational pathways through
longitudinal analyses, such that EC influences PTC and that
both influence PTSD symptoms. Thus, comparing the three
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pairs of cross-lagged paths, we hypothesized that the regres-
sions implying the mediational direction are larger than the
regressions vice versa.

Methods
Treatment

Patients voluntarily reached out to the trauma-focused
day-unit program at St. Hedwig-Hospital in Berlin of the
Psychiatric University Hospital Charité. The department
provides cognitive behavioral therapy to patients suffering
from posttraumatic disorders. The program ran from 8:00 am
to 3:30 pm on weekdays over an average of 7.94 treatment
weeks (SD =1.45) for the included patients. It comprised
four sessions of individual therapy per week and daily group
therapy, conducted by mental health professionals (psy-
chologists, psychiatrists, and nurses) who obtained multiple
supervisions weekly. The composition of the group varied
throughout.

The treatment followed the cognitive processing therapy
(CPT) manual by Resick et al. (2017). In addition, behavioral
experiments were conducted and avoidance as well as safety-
seeking behavior was monitored (Ehlers et al., 2005). Within
the individual therapy, half of the sessions were conducted
under guidance of one main therapist. Patients were encour-
aged to write an Impact Statement which encompasses their
beliefs of reasons for the occurrence of the traumatic event
and its influence on their beliefs about self, others, and the
world—particularly in terms of safety, trust, control, power,
esteem, and intimacy. Thereby, dysfunctional beliefs (stuck
points) were identified and challenged through socratic
dialogue with the help of the professional and worksheets.
Besides, patients wrote a narrative of their most distress-
ing trauma and repeatedly read it. If present and necessary,
other traumatic events could be addressed after working on
the index trauma. The standard program was individually
adapted to the therapy goals of the patients. The specific top-
ics were consolidated with the help of a co-therapist within
the other half of individual sessions. Besides, group therapy
addressed more general and commonly arising topics. It
comprised psychoeducation, thought and behavioral analy-
ses, challenging irrational thoughts, planning and evaluating
behavioral experiments, and monitoring avoidance as well
as safety-seeking behavior. The use of various worksheets
was thereby practiced.

To be admitted, a preliminary session by a trained and
experienced clinician (psychologist or psychiatrist) was
conducted to evaluate the indication for the treatment with
a semi-structured clinical interview based on the diagnos-
tic criteria according to ICD-10 (WHO, 1992). This study
included only patients who fulfilled clinically assessed

PTSD diagnosis (F43.1). To assure sufficient posttraumatic
stress symptom severity, the criterion of the Posttraumatic
Diagnostic Scale (PDS; Foa et al., 1997) had to be fulfilled
additionally (at least one re-experiencing, three avoidance,
and two hyperarousal symptoms had to be rated with 1 or
higher and present over at least four weeks as well as the
existence of at least one impairment).

Patients

From November 2014 to January 2020, 145 of 304 admitted
patients completed the set of pre- (T1) and posttreatment
(T2) assessments. Thereof, 109 patients fulfilled clinically
assessed PTSD diagnosis, however six of them did not fulfill
the PDS-criterion. Consequently, 103 patients (73 females;
70.9%) were included in this study.

The average age of this sample was 40.46 (SD=11.41),
ranging from 20 to 63 years. Besides PTSD diagnosis, the
majority of the patients (n=85; 82.5%) were diagnosed with
comorbid psychiatric disorders, mostly affective disorders
(n="70). Other comorbidities were substance use disorders
(n=15), anxiety disorders (n=14), personality disorders
(n=38), dissociative (conversion) disorders (n=4), soma-
toform disorders (n=23), eating disorders (n=2), and tic
disorder (n=1). The mean number of current disorders was
2.19 (§SD=0.86).

Most patients reported more than one traumatic event
(92.2%), ranging up to a maximum of 10 (M =4.46,
SD =2.07). Concerning the index trauma, the posttraumatic
symptoms were in 48.5% of the patients related to sexual
assault (childhood: n=38; adulthood: n=9; age unknown:
n=3), in 20.4% to physical assault (childhood: n =8, adult-
hood: n=7; age unknown: n=6), in 19.4% to armed assault
or combat experience or terror attack (n=20), in 8.7% to
accidents (n=9), and in 2.9% to other incidents (witness of
suicide or death; n=23).

Measures

Data acquisition was part of the routine clinical monitoring
at the day-unit. The self-rating measures of this study were
collected in German on a tablet at the week of admission
and averagely 55.82 days (SD=10.31) later at the week of
discharge. The Posttraumatic Diagnostic Scale (PDS) was
only assessed at admission because of its diagnostic value.

Event Centrality

The Centrality of Event Scale (CES; Berntsen & Rubin,
2006; German version: Conen et al., 2021) measures to
which extend an event becomes central to an individual,
referring to its identity and life story. An event is seen as
central if it becomes a (1) reference point, (2) turning point,
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and (3) central component of personal identity. The authors
introduced a questionnaire with 20 items («¢=0.94) and a
shortened version (a=0.88) with seven items of the long
version (no. 3, 6, 10, 12, 16, 17, and 18). Both scales are
rated on a 5-point Likert-scale, ranging from 1 (totally disa-
gree) to 5 (totally agree). In this study, the short version was
used, which demonstrated acceptable internal consistency at
admission (a=0.78) and good internal consistency at dis-
charge (x=0.88).

Posttraumatic Cognitions

The Posttraumatic Cognitions Inventory (PTCI; Foa et al.,
1999; German version: Ehlers & Boos, 2000) was used to
assess trauma-related thoughts and beliefs. It consists of the
three factors: Negative cognitions about self (21 items), neg-
ative cognitions about the world (7 items), and self-blame
(5 items). Rated on a 7-point Likert-scale from 1 (fotally
disagree) to 7 (totally agree), high scale scores indicate
stronger endorsement of negative cognitions. All factors as
well as the total score showed excellent internal consistency
(x=0.88-0.97; Foa et al., 1999). Internal consistency in this
sample proved excellent reliability at admission (a=0.94)
and discharge (¢ =0.98).

Posttraumatic Stress Symptoms

The Posttraumatic Diagnostic Scale (PDS; Foa et al., 1997;
German version: Ehlers et al., 1996) measures the presence
of posttraumatic stress disorder (PTSD) and the severity of
its symptoms within the past month. The four parts of the
questionnaire are allocated to the criteria of PTSD accord-
ing to the Diagnostic and Statistical Manual of Mental Dis-
orders (DSM-IV; APA, 1994): Part 1 and 2 assess trauma
history and characteristics of the traumatic events (types,
index event, time of occurrence, circumstances and reac-
tions). Part 3 measures the PTSD symptom clusters (intru-
sions, avoidance, hyperarousal) and their frequency with 17
items, ranging from O (not at all or only one time) to 3 (five
or more times a week/almost always) on a 4-point Likert-
scale. Two further questions assess the duration and onset
of symptoms. In Part 4, impairments as a result of the PTSD
symptoms are retrieved. The total symptom severity (Part 3)
demonstrated with «=0.92 an excellent internal consistency
(Foa et al., 1997) while it was acceptable («=0.76) in the
present sample.

Comparable to Part 3 of the PDS, the Davidson Trauma
Scale (DTS; Davidson et al., 1997) measures the presence of
PTSD symptoms according to DSM-IV (APA, 1994). Consist-
ing of 17 items, both the frequency and severity of the PTSD
symptom clusters were rated on a 5-point Likert-scale, rang-
ing from not at all (0) to every day (4) and not at all distress-
ing (0) to extremely distressing (4). The DTS showed good
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internal consistency («=0.99) and is sensitive to treatment
effects (Davidson et al., 1997). In the present study, internal
consistencies were excellent at admission («=0.92) and dis-
charge (¢=0.96).

Statistical Analyses

Analyses were conducted using R version 3.6.3 (R Core Team,
2020) and are presented in the Appendix A. For descriptive
statistics, one sample Kolmogorov—Smirnov-Tests were con-
ducted to test normal distributions, paired #-tests to investi-
gate the mean changes over time, and Pearson correlations to
examine the relationships between the variables. Cohen’s d
was calculated as effect size (Cohen, 1988).

Mediations and the structural equation model (SEM)
were estimated with the lavaan package (Rosseel, 2012).
To test the mediation model regarding the first hypothesis,
the presence of indirect effect of negative PTC on the rela-
tionship between EC and PTSD symptoms was estimated
separately as well as simultaneously for both points of time
within one SEM using the Maximum-Likelihood method.

To examine the second hypothesis regarding the causal
direction of the mediational pathways, such that EC influ-
ences PTC and that both influence PTSD symptoms, the
three pairs of cross-lagged paths between the variables of
each point of time were analyzed within the SEM comparing
the sizes of their regression weights. We tested whether the
regressions of (1) PTSD symptoms at discharge on EC at
admission, (2) of PTC at discharge on EC at admission, and
(3) PTSD symptoms at discharge on PTC at admission are
larger than the respective regressions vice versa. Two cross-
lagged paths were considered to be different if a model with
equality constraints on the paths fit the data significantly
worse than the original unconstrained model. Models were
compared using likelihood ratio tests with significant X2
values indicating differences between the two cross-lagged
paths.

To analyze power of the regression coefficients, the
mixedDesign() function (Schad et al., 2020) was used: First,
data for 1010 simulations was generated with the means,
standard deviations and correlations from the specified
model. Then, coefficients were extracted, rows with miss-
ing values excluded and 1000 rows randomly extracted. Last,
the significant results were counted to estimate the power of
the indirect effects and cross-lagged paths.

Results
Descriptive Statistics

The assumption of normally distributed scores was vio-
lated only for CES at discharge (p <0.05). An analysis
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of changes from admission to discharge showed signifi-
cant reductions (p <0.001) for CES, #(102)=5.71, PTCI,
1(102)=9.47, and DTS, #(102) =8.57. Effect sizes of the
mean differences were medium for the CES (d=0.56)
and large for the PTCI (d=0.93) and DTS (d=0.84). The
descriptive statistics and correlations are summarized in
Table 1. All correlations were positive and significant at
p <0.001. Cross-sectionally, correlations were of medium
(r=0.36-0.44) and large (r=0.54-0.79) magnitudes at
admission and discharge, respectively (Cohen, 1988).

Cross-sectional Mediation

According to the first hypothesis, negative PTC medi-
ated the effect of EC on PTSD symptoms at admission
(indirect effect: z=2.55, p <0.05) and discharge (indirect
effect: z=6.26, p <0.001). A partial mediation occurred
at admission (direct effect: z=3.64, p <0.001), whereas
it was complete at discharge (direct effect: z=0.95,
p =0.343). Figure 1 presents the separate mediation mod-
els pre- and posttreatment with standardized regression
coefficients.

Structural Equation Modeling

Figure 2 displays the SEM integrating the two mediation
models of Fig. 1 along with standardized regression coef-
ficients. Within this model, indirect effects of EC on PTSD
symptoms via negative PTC were tested simultaneously
and occurred at admission (z=2.55, p<0.05) and dis-
charge (z=5.92, p <0.001) in line with the first hypothesis.
Again, partial mediation occurred at admission (direct effect:
7=3.64, p<0.001), whereas a complete mediation occurred
at discharge (direct effect: z=— 0.63, p=0.529). The analy-
sis of power revealed high values for the indirect effects at
admission (84.3%) and discharge (100.0%).

Stabilities (s,;, §,,, 533) of the questionnaires between
the two points of time were throughout positive and signifi-
cant. The power of the cross-lagged paths (clp) analogous
to the hypothesized direction of mediation paths was high

(clp;,=89.3%, clp,3=97.3%) and small (clp;;=33.6%),
while the power of the cross-lagged paths inversed to
the hypothesized mediation pathways was medium
(clp;;=55.4%) and small (clp,;=37.4%, clp;,=40.7%).
Thus, the probability detecting a real effect of the path coef-
ficients as statistically significant by the analysis was ade-
quate for half of the clps with power above 50%. Besides this
descriptive information, interpreting the comparisons of clp
coefficients was still appropriate since our second hypothe-
ses focused on the coefficient sizes. As we hypothesized that
EC influences PTC and that both influence PTSD symptoms,
we expected larger coefficient sizes of these clp directions
than reversed. Thus, analyses were performed comparing the
standardized regression weights of the three paired cross-
lagged paths. The results showed patterns contrary to the
expectations: First, the standardized regression of PTSD
symptoms (T2) on EC (T1) was smaller (clp;;=0.09) than
vice versa (clp;;=0.20), deiffz 1.60, but the difference
did not reach statistical significance, p =0.206. Second,
the regression of PTC (T2) on EC (T1) was significantly
smaller (clp;,=— 0.23) compared to the reverse regression
(clp,;=0.16), deiﬁc= 9.74, p<0.01. Lastly, the estimated
coefficient of the regression of PTSD symptoms (T2) on
PTC (T1) was also significantly smaller (clp,;=—0.27) than
vice versa (clp;,=0.12), deiff= 8.20, p<0.01. Overall, the
expected larger regression coefficients of paths implying the
mediational directions compared to paths of the reversed
direction did not appear within the longitudinal analyses of
this model.

Regarding the comparison of the cross-lagged paths, two
negative regressions occurred (clp;, and clp,;), indicating
unexpected suppression effects: EC at admission correlated
higher with PTC at admission (r=0.36) than at discharge
(r=0.22), implying that EC suppressed variance in PTC at
admission which may have led to a high partial correlation
of PTC at admission and discharge (r=0.61). Similarly,
PTC at admission correlated higher with PTSD symptoms
at admission (r=0.42) than at discharge (r=0.38), indicat-
ing suppressed variance which may have led to a high partial
correlation of PTSD symptoms at admission and discharge
(r=0.53). Thus, the subtractive contribution of EC as well

Table 1 Descriptive statistics

. Tl T2
and pearson correlations
M (SD) CES PTCI DTS CES PTCI DTS
T1 CES 28.94 (4.62) -
PTCI 149.18 (34.32) 0.36%#* -
DTS 83.31(22.13) 0.44%%% 0.42%%* -
T2 CES 25.60 (6.34) 0.45%#* 0.35°%#* 0.407%#* -
PTCI 114.89 (45.66) 0.22%#% 0.61%#* 0.42%%% 0.63%#* -
DTS 61.59 (29.27) 0.28%#* 0.38%##* 0.53%##%* 0.54%%%* 0.79%** -

CES Centrality of Event Scale, PTCIPosttraumatic Cognitions Inventory, DTSDavidson Trauma Scale,
T1admission, 72 discharge. ***p < 0.001
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Fig. 1 Mediation analyses at
admission (left) and at discharge
(right). CES Centrality of Event
Scale, PTCIPosttraumatic Cog-
nitions Inventory, DTS Davidson
Trauma Scale. **p <0.01.

**%p <0.001

a; =0.36%**

c’p=0.33%¥*

by =0.30%*

DTS j [ CES

a,=0.63*** by=0.74**

Fig.2 Maximal Model display- .27
ing the Standardized Regression CES CES
Coefficients and R in italics. T1 s =031 /3 T2
CES Centrality of Event Scale, clpy =
PTCIPosttraumatic Cogni- 0.16
tions Inventory, DTSDav1dson ay =036 clp;3=0.09 ay=0.53""
Trauma Scale, T/ admis-
sion, T2 discharge. *p <0.05. 13 clpp, = 61
*#p<0.01. ##%p <0.001 PTCI -0.23"~ PTCI
¢’y =033"" = 527=0.46"" > ¢’ =-0.05
clps; =
0.12
b1 =0.30" clp3; =0.20" b,=0.85""
.27 clpss = 71
DTS 027" pTS
—> T1 533 =0.26 > T2 <J

as PTC may be expressed in the negative regression coef-
ficients. Due to the assumed suppression effects, the usual
interpretations comparing two cross-lagged paths is not
appropriate. For example, clp;,=— 0.23 cannot imply that
higher EC values at admission were associated with lower
PTC values at discharge, but rather reflects an increase of
the positive stability coefficient of PTC.

Discussion

This study cross-sectionally and longitudinally investigated
the relationship between EC and PTSD symptoms and the
possible indirect effect of negative PTC on their relation-
ship. To our knowledge, this is the first longitudinal study
on this topic including a clinical sample. So far, previous
research indicated that EC and negative PTC precede PTSD
symptoms (Blix et al., 2016; Boelen, 2012; Brown et al.,
2019; Grau et al., 2020) and centralizing events negatively
resulted in higher symptomatology (Broadbridge, 2018;
Teale Sapach et al., 2018). In addition, related mediational
effects were found within students samples cross-sectionally
(George et al., 2016; Lancaster et al., 2011) and longitudi-
nally (Vermeulen et al., 2019) as well as in a sample of inter-
nally displaced older adults cross-sectionally (Chukwuorji
et al., 2019).

Therefore, we first hypothesized that negative PTC medi-
ate the relationship between EC and PTSD symptoms in a
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clinical sample pre- and posttreatment. Cross-sectionally,
mediation was partial at admission and even complete at
discharge, strengthening the evidence for the indirect effect.
Within a longitudinal SEM including the cross-lagged paths
and stabilities between the two points of time, we found the
same mediational pattern. These results extend the findings
of the separate tested mediations in support of the hypoth-
esis since the stabilities from admission to discharge—even
though they were comparably small but still positive as
expected—were included within the tested model.
Concerning the second hypothesis, we expected to find
extending evidence for the causal directions of the media-
tional pathways, such that EC influences PTC and that both
influence PTSD symptoms. To investigate each direction
of the paths, we compared the paired cross-lagged paths
within the longitudinal design and expected that regression
coefficients of paths implying the mediational directions
are larger compared to the respective paths of the reversed
direction. Against our assumptions, none of the three com-
parisons showed the expected pattern: The regression weight
of PTSD symptoms at discharge on EC at admission was
smaller than vice versa but the comparison was not signifi-
cant, indicating no difference between the regressions. The
regression of PTC at discharge on EC at admission as well
as the regression of PTSD symptoms at discharge on PTC
at admission were significantly smaller than the respective
regressions vice versa. However, two negative coefficients
within the cross-lagged paths led to the assumption of
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unexpected suppression effects which generally implicate
arestriction of comparative interpretations. Thus, designat-
ing the cross-lagged paths as larger or smaller as mentioned
above was considered inappropriate. Since causal inferences
were therefore limited, the results cannot speak for or against
reversed directions of the mediational pathways. Thereby,
they do not contradict our previous findings.

Overall, the first part of our results regarding the media-
tion pre- and posttreatment implicate that particularly reduc-
ing negative PTC which are connected to centralized events
might be essential for PTSD interventions. At the same time,
this would suggest that reducing EC within trauma-focused
interventions may not be directly relevant for achieving a
reduction of PTSD symptoms. This would stand in contrast
to the original assumption of a direct influence (Berntsen
& Rubin, 2006) and recent suggestions (Boals et al., 2020)
pleading for interventions which aim to specifically reduce
EC. We assume that this may only have an effect on PTSD
symptoms if the intervention implicitly targets connected,
negative PTC. As mentioned above, the valence of central-
ity-related cognitions is not included in the Centrality of
Event Scale (Berntsen & Rubin, 2006). For example, an item
asks to which extend the event has colored the way of think-
ing and feeling about other experiences—but it is not defined
how, and the “color” remains unclear. Assimilation or over-
accommodation processes in the aftermath of trauma, devel-
oping appraisals such as “The world is dangerous and an
unsafe place”, “I am weak” or “I cannot trust anyone”, may
lead to an ongoing perceived threat and avoidance behavior
(Ehlers & Clark, 2000). Whereas outlasting thoughts such
as “I might not be able to control everything, but I can still
control a lot” or “I can overcome challenges in life, surviv-
ing has made me a stronger person” might lead to a less
negative, anxious “color” and even enhance PTG (Tedeschi
& Calhoun, 2004). Either way, comprising a negative or
positive valence, it seems conceivable that the event can be
seen as and remain central in terms of an identity compo-
nent, reference and turning point based on the concept of
Berntsen and Rubin (2006). Our descriptive results indicate
the reduction of EC over time was comparably smaller in
terms of a medium effect size in comparison to large effect
sizes concerning the reduction of negative PTC and PTSD
symptoms. Also, the low stability coefficient of EC from
admission to discharge may indicate a shift in its meaning
over time which could indicate a transition of the latent
construct from a negative to more positive centralization.
These aspects may underline that instead of decentraliza-
tion, reducing the negative valence of connected cognitions
might be more essential. As we derive this suggestion from
our results, we could assume that less negative PTC imply
more positive PTC which are related to less PTSD symp-
toms. However, we did not specifically include a positive
facet of PTC and can only speculate on the influence of this

concept. With regard to results of studies that suggest having
events centralized positively leads to good mental health out-
comes (e.g. Broadbridge, 2018; Groleau et al., 2013; Schuet-
tler & Boals, 2011; Teale Sapach et al., 2018), focusing on
the reduction of negative and a shift to positive appraisals
of centralized events could lead to better outcomes. This
would underline the importance of decreasing negative PTC
on the one hand and enhancing positive PTC on the other
hand as targets of PTSD treatments. In a clinical context,
this could implicate utilizing cognitive techniques to reduce
dysfunctional negative appraisals which have occurred in
the aftermath of a trauma. In addition, individuals could be
encouraged to develop positive appraisals for example being
a strong person who is able to cope with a traumatic event
or even to find positive effects such as strengthened rela-
tionships or changed priorities. Further research on positive
PTC and its meanings would therefore be necessary to claim
such inferences. Also, an additional orientation on growth
instead of only focusing on deficits may be a helpful tool,
since PTG can be associated with less distress (Tedeschi &
Calhoun, 2004). However, debates about whether PTG is
rather related to negative mental health outcomes should
be considered investigating this topic (e.g. Engelhard et al.,
2015; Frazier et al., 2009).

Regarding the longitudinal results of our second part,
the unexpected suppression effects restricted causal infer-
ences as described above but despite implicate other
valuable inferences: They could indicate interactional
terms which were not represented within our model. For
instance, EC may implicitly include negative or posi-
tive “colored” cognitions. Conversely, negative PTC
might depend on the presence of EC and even strengthen
it. Studies using valence-modified versions of the CES
(Broadbridge, 2018; Teale Sapach et al., 2018) showing
that higher PTSD symptom severity was present in case
of a “negative” centralization underscore such a potential
interaction. Similarly, negative PTC and PTSD symptom-
atology are also closely connected. For example, think-
ing the world is dangerous or being a weak person can
certainly increase hypervigilance or avoidance behavior
which in turn can maintain dysfunctional thoughts. The
latest revision of the DSM underscores this idea including
negative thoughts and feelings in PTSD criteria (DSM-5;
APA, 2013). As it is thereby seen as a symptom and an
integral part of the disorder, our model assuming PTC to
have a mediational effect on PTSD symptoms is not neces-
sarily suitable. In this light, investigating further cognitive
aspects or processes leading to the symptom clusters of
PTSD within extended structural models might be more
appropriate.

Another aspect considering the longitudinal analyses is
that in line with previous research (for an overview see Gehrt
et al., 2018), the ratio of correlation sizes was similar to ours
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at admission but not at discharge, since it changed from pre-
to posttest. For instance, while the correlation between EC
and PTSD symptoms was the highest at admission, it was the
lowest correlation at discharge. Again, this could indicate a
shift in the meaning of EC, possibly from a negative to posi-
tive centralization. In case of a transition of a latent construct
such as EC, lagged analyses may not be appropriate from a
post-hoc perspective.

One methodological aspect of the longitudinal analysis
is that it could be argued that the suppressor constellation
absorbed a lot of error variance and might also have helped
the mediation pattern to become visible more clearly, result-
ing in the change from a partial mediation at admission to a
complete mediation at discharge. Thus, extended post-hoc-
analyses comparing models excluding all or only the nega-
tive cross-lagged paths did not support this explanation since
the mediation patterns were still present (see Appendix B).

We see three notable strengths of this work which jointly
stand out considering previous studies. First, we investigated
a clinical sample with PTSD suffering from substantial post-
traumatic symptomatology. Also, the patients experienced
traumatic events of a diverse range, extending generalizabil-
ity. Second, even though parts of our analyses regarding the
comparability of the cross-lagged paths were restricted due
to suppression effects, the longitudinal analyses gave more
insights regarding potential interactional terms and a pos-
sible transformation of the latent EC construct. Third, our
methodological approach was overall valuable due to the
conduction of power analyses, SEM, and taking account of
possible suppression effects which are often neglected.

At the same time, the suppression effects represent a
methodological limitation of this study. They can often
restrict SEMs as in the present case and are also difficult
to replicate (e.g. Ghiselli, 1972). Another methodological
constraint is that even though indirect effects can be statisti-
cally confirmed, we cannot rule out alternative mediators
and reversed pathways; thus, the direction of the causality
is not definable (Fiedler et al., 2011). Furthermore, even if
the cross-lagged paths would have been interpretable and
had given indications for temporal orders, more than two
points of time are generally necessary for inference about
causal directions in cross-lagged panels. Lastly, self-reported
measures generally can cause a bias.

In conclusion, our results indicate that reducing negative
PTC of centralized events should be a core target for the
treatment of PTSD. Thereby, reframing in terms of a trans-
formation of the cognition’s “color” from negative (mala-
daptive) toward positive (constructive) appraisals could play
a more important role than mere decentralization. Thus, the
use of valence modified questionnaires proposed by Broad-
bridge (2018) or Teale Sapach et al. (2018) might bring
more distinct insights when assessing improvements during

@ Springer

therapy: Besides a reduction in negative PTC a shift to more
positive appraisals might be essential.

Future research is necessary to confirm the mediational
relationship between EC and PTSD symptoms via nega-
tive PTC. Thereby, potential interaction terms should be
addressed. Future studies could also test with latent con-
structs whether there is a change in the meaning of EC
reflected in different weights of measured variables at pre-
and posttest. Ideally, further examinations should generally
include more than two assessments to conclude possible
causal influences. The inclusion of other associations that
may impact the relationship of the variables, specifically the
positive facet of PTC and PTG, could be complemented in
order to get additional insights.
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