EUROPEAN JOURNAL OF

PSYCHO-
TRAUMATOLOGY

EUROPEAN JOURNAL OF PSYCHOTRAUMATOLOGY
2024, VOL. 15, NO. 1, 2318190 ]
https://doi.org/10.1080/20008066.2024.2318190

Taylor & Francis
Taylor & Francis Group
8 OPEN ACCESS W) Check for updates

Exploring transdiagnostic stress and trauma-related symptoms across the
world: a latent class analysis

BASIC RESEARCH ARTICLE

Stephanie Haering®"*, Marike J. Kooistra®*, Christine Bourey®, Ulziimaa Chimed-Ochir®, Nikola Doubkova"?,
Chris M. Hoeboer", Emma C. Lathan!, Hope Christie’™ and Anke de Haan*'™"

3Clinical Psychological Intervention, Department of Education and Psychology, Freie Universitat Berlin, Berlin, Germany; "Gender in
Medicine, Charité Center for Health and Human Sciences, Charité-Universitatsmedizin Berlin, Berlin, Germany; “Department of Clinical
Psychology, Leiden University, Leiden, The Netherlands; dDepartment of Epidemiology, Columbia University Mailman School of Public
Health, New York, NY, USA; *Department of Human Development and Family Studies, Pennsylvania State University, State College, PA,
USA; 'Clinical Research Program, National Institute of Mental Health, Klecany, Czech Republic; SFaculty of Education, Charles University,
Prague, Czech Republic; PDepartment of Psychiatry, Amsterdam UMC location University of Amsterdam, Amsterdam, The Netherlands;
'Department of Psychological Sciences, Auburn University, Auburn, AL, USA; 'Tooled Up Education LTD, Dunstable, England; KMedical
Research Council Cognition and Brain Sciences Unit, University of Cambridge, Cambridge, UK; 'Division of Child and Adolescent Health
Psychology, Department of Psychology, University of Zurich, Zurich, Switzerland; ™Department of Psychosomatics and Psychiatry,
University Children’s Hospital Zurich, Zurich, Switzerland

ABSTRACT

Background: Although trauma exposure is universally prevalent, the ways in which individuals
respond to potentially traumatic events vary. Between-country differences have been
identified as affecting the development and manifestation of transdiagnostic psychological
symptoms, but it remains unclear how stress and trauma-related transdiagnostic symptoms
and risk patterns differ based on geographic region.

Objective: To explore whether there are distinct classes of stress and trauma-related
transdiagnostic symptoms and to determine predictors of class membership in a global
sample.

Method: Participants (N =8675) from 115 different countries were recruited online between
2020-2022 and completed the Global Psychotrauma Screen, which assesses stress and
trauma exposure, related symptoms, and risk factors. A latent class analysis (LCA) was used
to identify classes of stress and trauma-related symptoms per world region (African States,
Asia-Pacific States, Eastern European States, Latin American and Caribbean States, Western
European and Other States, and North America) and the total sample. Likelihood of class
membership was assessed based on demographics, characteristics of the potentially
traumatic event, and potential risk factors across the world regions.

Results: Similar class compositions were observed across regions. A joint latent class analysis
identified three classes that differed by symptom severity (i.e. high, moderate, low).
Multinomial logistic regression analyses revealed several factors that conferred greater risk
for experiencing higher levels of symptoms, including geographic region, gender, and lack
of social support, among others.

Conclusions: Stress and trauma-related symptoms seem to be similarly transdiagnostic across
the world, supporting the value of a transdiagnostic assessment.

Explorando los sintomas relacionados con el trauma y estrés
transdiagnéstico en todo el mundo: un analisis de clase latente

Antecedentes: aunque la exposicion al trauma es universalmente prevalente, las formas en
que los individuos responden a eventos potencialmente traumdticos varian. Se ha
identificado que las diferencias entre paises afectan el desarrollo y la manifestaciéon de los
sintomas psicolégicos transdiagnésticos, pero permanece sin esclarecer cémo los sintomas
transdiagndsticos y patrones de riesgo relacionados con el estrés y el trauma difieren segun
la regién geografica.

Objetivo: explorar si existen distintas clases de sintomas transdiagnédsticos relacionados con el
estrés y el trauma y determinar predictores de pertenencia a una clase en una muestra global.
Método: Participantes (N=8.675) de 115 paises diferentes fueron reclutados en linea entre
2020 y 2022 y completaron la Evaluacion Global de Psicotrauma, que evalua la exposiciéon al
estrés y al trauma, los sintomas relacionados y los factores de riesgo. Se utilizé un andlisis
de clases latentes (LCA) para identificar clases de sintomas relacionados con el estrés y el
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trauma por regién del mundo (Estados de Africa, Estados de Asia y el Pacifico, Estados de
Europa del Este, Estados de América Latina y el Caribe, Estados de Europa Occidental y
otros, y América del Norte) y la muestra total. La probabilidad de pertenecer a una clase se
evalu6 en funcion de la demografia, las caracteristicas del evento potencialmente
traumatico y los posibles factores de riesgo en todas las regiones del mundo.

Resultados: Se observaron composiciones de clases similares en todas las regiones. Un analisis
conjunto de clases latentes identificé tres clases que diferian seguin la gravedad de los sintomas
(es decir, alta, moderada, baja). Los analisis de regresion logistica multinomial revelaron varios
factores que conferian un mayor riesgo de experimentar niveles mas altos de sintomas, incluida
la regién geografica, el género y la falta de apoyo social, entre otros.

Conclusiones: Los sintomas relacionados con el estrés y el trauma parecen ser igualmente
transdiagnésticos en todo el mundo, lo que respalda el valor de una evaluacién

transdiagnéstica.

1. Introduction

Trauma exposure is common in all parts of the world,
with 70% of people estimated to experience one or
more potentially traumatic events (PTEs) in their life-
time (Benjet et al., 2016). Although trauma exposure
is universally prevalent, the ways in which individuals
respond to PTEs vary by symptom severity and type.
Many trauma-exposed individuals do not experience
persistent trauma-related symptoms, whereas some
experience symptoms that contribute to ongoing
psychological distress, functional impairment, and
medical issues such as cardiovascular disease (Kessler
et al.,, 2017; Lowe et al.,, 2021; Moller et al., 2021).
Stress and trauma-related reactions are often trans-
diagnostic, meaning they can span multiple psycho-
logical disorders such as depression, anxiety, or
substance abuse (Hogg et al, 2023; Sunderland
et al., 2016). As such, examining stress and trauma-
related reactions at the symptom level is crucial to
better understand, assess, and treat transdiagnostic
consequences of trauma exposure (Levin-Aspenson
et al., 2021).

Previous studies have identified notable cultural,
cross-national, and cross-regional differences in
exposure to particular trauma types and to chronic
and cumulative stressors, as well as in trauma-related
symptom severity (Bromet et al., 2017; Cruz-Gonza-
lez et al., 2023; Ford et al., 2015). These differences
have been explained not only by differences in tra-
ditions, beliefs, values, and socialization, but also by
cross-national and cross-regional disparities in socio-
economic indicators, healthcare resources, education,
gender and sexual orientation attitudes, and legal
rights (Ford et al., 2015; Krueger et al., 2003; Nochai-
wong et al., 2021). Not only do type and severity sig-
nificantly differ but also the phenomenology of
trauma reactions and symptom manifestations sig-
nificantly differ across the world (Beller, 2023;
Heim et al., 2022; Krueger et al., 2003; Nochaiwong
et al., 2021; Rasmussen et al., 2014). For example,
in some cultures, people may be more likely to pre-
sent with somatic complaints, whereas in others
specific PTSD symptoms, such as dissociation, may

be more likely (Hinton & Lewis-Fernandez, 2011;
Marques et al., 2011). Thus, it is suggested to use a
research approach that focuses on exploring global
similarities and variations in trauma manifestations
by emphasizing symptomatic heterogeneity and the
transdiagnostic nature of trauma across the world
(Heim et al., 2022; Rasmussen et al., 2014).

One way to investigate complex structures under-
lying the range of reactions to stress and trauma
exposure is through Latent Class Analysis (LCA). In
contrast to the variable-centered approach, e.g. Confi-
rmatory Factor Analysis (CFA), which focuses on
homogeneous patterns of associations between vari-
ables, LCA, a person-centered approach, identifies
unobserved homogeneous subgroups of individuals
characterized by particular combinations of symptoms
endorsement (Nylund-Gibson & Choi, 2018). These
approaches are complementary, as CFA tests if the
transdiagnostic symptoms load on a certain factor,
while LCA explores if one class of individuals tends
to endorse some symptoms more than others. Pre-
vious studies used LCA to identify classes of symptom
presentations with disorders like (complex) PTSD
(Campbell et al., 2020; Deen et al., 2022; Elklit et al.,
2014; Spikol et al., 2022). Resulting classes were distin-
guished by severity (e.g. a low and a high symptom
class) or subgroups of symptoms (e.g. with versus
without dissociative symptoms). While previous
studies have applied CFA to define factors of trans-
diagnostic symptoms following trauma exposure
(e.g. Frewen et al, 2021; Rossi et al., 2021; Salimi
et al,, 2023), only a few studies have explored patterns
of transdiagnostic symptoms on a person-centered
level (Boelen et al., 2022; Contractor et al., 2017).

As aforementioned, the development, severity, and
persistence of trauma-related symptoms are affected
by certain personal as well as social risk and protective
factors. In a recent umbrella review of systematic
reviews and meta-analyses (Tortella-Feliu et al.,
2019), risk factors included (but were not limited to)
exposure to childhood trauma, being female, coming
from a lower socioeconomic background, type of
trauma, and having a history of mental illness (Chiu



et al., 2011; Kessler et al., 2017). Research has found,
however, that social support and psychological resili-
ence may mitigate risk for trauma-related symptoms
(Iacoviello & Charney, 2014). To our knowledge, no
study has assessed the association between these estab-
lished risk and protective factors and a wide range of
transdiagnostic reactions after trauma in an extensive
global sample. To identify subgroups at risk for devel-
oping certain symptoms after experiencing PTEs, it is
important to investigate whether specific factors are
associated with a certain class membership (i.e. a cer-
tain subgroup identified by LCA).

Separately, taking a transdiagnostic perspective
could provide better understanding of the impact
of trauma exposure and the variety of stress and
trauma-related symptoms. Furthermore, given the
cross-cultural differences in symptom manifes-
tations, it is possible that the composition of classes
of symptom presentations after trauma differs
across geographic regions. This notion is supported
by a recent study that found that the meaning and
nature of symptom classes differed between military
personnel in the United States (US) and India
(Contractor et al., 2020). This study’s results indi-
cated that a four-class solution was optimal in
India as well as US samples. In both samples, the
classes differed quantitatively in terms of severity
of the symptoms; however, in the US sample the
classes also differed qualitatively, indicating not
only differing severity but also different symptom
types between the four classes. Whether the class
composition of transdiagnostic reactions after
PTEs indeed differs across geographical regions
worldwide warrants further research. Moreover,
understanding cross-regional differences and simi-
larities in stress and trauma-related reactions can
help to develop targeted prevention and interven-
tion strategies.

The primary aim of this paper was to explore
whether there were distinct classes of stress and
trauma-related transdiagnostic symptoms within a
large and diverse geographic sample. First, we
explored whether the composition of classes differed
per geographic region (i.e. assessed whether visual
inspection indicated configural non-invariance)
using LCA. Considering potential cross-cultural
differences in responses to PTEs, we wanted to
explore whether geographic regions were associated
with different class compositions. If different class
compositions were found, we would perform a
LCA for each geographic region. Otherwise, we
would perform one LCA across all regions. Our
second aim was to assess whether these classes
differed in demographics, characteristics of the
PTEs, and potential risk factors. We had no a priori
hypotheses as these relied heavily on the class struc-
tures that we had yet to identify.

EUROPEAN JOURNAL OF PSYCHOTRAUMATOLOGY e 3

2. Method
2.1. Participants and procedures

Participants were recruited worldwide by collaborators
in the field of traumatic stress studies and via social
media to complete an online survey presented on the
Global Collaboration on Traumatic Stress webpage
(https://www.global-psychotrauma.net/gps). To par-
ticipate in the study, participants were required to be
at least 16 years old and to acknowledge and accept
the terms of the survey: that the data was anonymous,
that it would be stored on a secure server for at least
15 years, and that only group-averaged results would
be published. Participation was voluntary and no
remuneration was provided. The Medical Ethical
Review Committee of the Academic Medical Center
Amsterdam reviewed the study proposal and exempted
it from formal ethical review (W19_481 # 19.556).

Data were collected from 25 April 2020 to 3 Octo-
ber 2022. In total, 8836 participants from 115
countries participated in the survey. At the time of
recruitment, the questionnaire was available in 21
languages, which participants could select using a
dropdown menu. Only those participants for whom
country information was available were included in
this study (n excluded = 161). The final sample con-
sisted of 8675 participants.

2.2. Measures

Demographics. Demographic information was col-
lected from participants including gender, age, and
country of residence. Response options for gender
were female, male, and other (herein referred to as
woman, man, and gender nonbinary respectively).
The Global Psychotrauma Screen (GPS). The GPS
(OIff et al.,, 2020, 2021) is a transdiagnostic screening
tool that captures a range of reactions to PTEs across
nine symptom domains: PTSD, disturbances in self-
organization, anxiety, depression, sleep problems,
self-harm, dissociation, other problems (physical,
emotional, or social), and substance abuse. The self-
report measure captures an index traumatic event or
severe stressor, followed by 17 stress and trauma-
related symptoms, and five risk factors. For the index
event, participants were asked about timing, frequency,
mode of exposure (happened to yourself or someone
else), and the type of event (physical violence, sexual
violence, emotional abuse, serious injury, sudden
death of a loved one, perpetrating harm). For the latter
two items, participants had the option to select more
than one response option (e.g. a combination of
emotional abuse and physical violence). We considered
events that involved physical violence, sexual violence,
serious injury, life threatening event, sudden death, or
perpetrating harm as events that met Criterion A for
PTSD in the DSM-5 (American Psychiatric
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Association, 2013). Participants responded to the 17
stress and trauma-related symptoms (e.g. having night-
mares, feeling worthless, intentionally hurting oneself)
based on their experiences in the past month. Of the
five questions that capture risk factors, two assess
experiences in the past month (other stressful events,
lack of social support) and three assess lifetime experi-
ences (childhood trauma, history of mental illness, lack
of resilience). The symptoms and risk factors are scored
dichotomously (Yes/No).

Although more psychometric testing of the GPS is
encouraged, there is strong initial support for the psy-
chometric validity of the GPS as administered in English,
Japanese and Persian (Frewen et al., 2021; Oe et al., 2020;
Salimi et al., 2023). Cronbach’s alpha for the 17 GPS
symptom items in the current sample was 0.89.

Geographic Region. For this analysis, we categor-
ized participants into groups based on the United
Nations (UN) regional groups of member states (Uni-
ted Nations, 2022): (1) African States, (2) Asia-Pacific
States, (3) Eastern European States, (4) Latin Ameri-
can and Caribbean States, and (5) Western European
and Other States. Due to large sample sizes, we did
not include the US and Canada in the ‘Western Euro-
pean and Other States’ group as suggested by the UN
(2022), but broke them into their own group, (6)
‘North America’. For countries that did not fall
under any of the UN groupings (e.g. Jersey), we
assigned them to one of the six groups based on
their geographical proximity to the nearest UN region.

2.3. Data analysis

Pearson’s x2 tests and one-way analyses of variance
(ANOVA) were conducted to examine global differ-
ences in event type and event-conditional transdiag-
nostic symptom load.

Six LCAs, one for each UN region, were conducted
to explore empirically driven typologies (i.e. classes)
characterized by different patterns of transdiagnostic
reactions. Models included 17 stress and trauma-
related symptoms measured as binary indicators.
Models with one to six classes were considered for
all regions based on model fit statistics, parsimony,
and theoretical interpretability (Weller et al., 2020).
Fit statistics used for model selection included the
Akaike information criterion (AIC), Bayesian infor-
mation criterion (BIC), and sample size adjusted
BIC, for which lower values suggest better fit. We
also used the Vuong-Lo-Mendell-Rubin adjusted like-
lihood ratio test (LMR) and bootstrapped likelihood
ratio test (bLRT). These tests compare the fit of k to
k-1 classes, with a statistically significant p-value indi-
cating a better fit for k classes. Entropy values, which
reflect classification accuracy of the model, were calcu-
lated. Higher values indicate higher accuracy in class
assignment, with values greater than 0.80 indicating

good, and 1 indicating perfect class assignment
(Nylund-Gibson & Choi, 2018).

To assess for configural invariance, we examined
the structure and distribution of classes across regions.
Whether configural invariance was present was based
on our qualitative assessment of the structure and dis-
tribution of classes per region. If configural invariance
was found, the data would be pooled and a final LCA
would be performed to explore different patterns of
transdiagnostic symptoms in the full sample. Again,
models with one to six classes were considered based
on model fit statistics, and selection of the optimally
fitting model was based on model fit statistics, parsi-
mony, and theoretical interpretability. LCA analyses
were conducted in MPlus 8.

Following class identification, we assigned partici-
pants to the class for which the posterior probability
was the highest. Assignment to the highest membership
probability should be appraised against potential
classification error, which depends on the entropy
value. To identify predictors of observed class member-
ship, we conducted a logistic multinomial regression
model simultaneously including demographics and
previously identified risk factors from the literature.
For inclusion in the regression model, all categorical
variables were coded in a way that allowed for meaning-
ful interpretation. For UN region, effect coding with
deviation from the unweighted grand mean was used,
and all other categorical variables were dummy
coded. Alpha levels of < .05 were considered to be sig-
nificant. Models were estimated in R version 4.0.3.

We imputed missing data for trauma type, timing
of the event (how long ago), and trauma frequency.
There was no missing data for the GPS symptoms
and risk factors. Missing data on the imputed variables
were minimal (1.4-4.8%), except for trauma frequency
of the index event (single versus multiple; 16.5% miss-
ing). Missing data were imputed with random forests
using R package missForest (Stekhoven, 2022). Impu-
tation was successful with a normalized root mean
squared error (NRMSE) of 0.31 and a proportion of
falsely classified entries (PFC) of 0.05 (Stekhoven &
Buhlmann, 2012). Our analyses on predictors of
class membership as well as global differences in
event-type and event-conditional transdiagnostic
symptom load were based on the imputed dataset.
The data and code for all analyses can be found in
the OSF repository: https://osf.io/c6u3m/

3. Results
3.1. Sample characteristics

Our final sample consisted of N =28675 participants.
Participants’ age ranged between 16 and 105 years
old (M=38.1, SD=14.1) and the majority were
women (75.0%). Most respondents came from
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Table 1. Demographics and risk factors of the study sample.

N =8675°
Variables n %
Age (years) Mean 38.1
SD 141
Gender Men 2077 23.9
Women 6506 75.0
Nonbinary 92 1.1
UN region African States 293 34
Asia-Pacific States 1733 20.0
Eastern European States 1575 18.2
Latin American and Caribbean States 956 11.0
Western European and Other States 2631 30.3
North America 1487 17.1
Risk factors Other stressful events 5544 63.9
Lack of social support 3749 43.2
Childhood trauma 4728 54.5
History of mental illness 3282 378
Lack of resilience 1824 21.0

Note. ®Information reported based on raw data. No data was missing for
these variables.

Western European and Other States (30.3%), with the
least coming from African States (3.4%). The demo-
graphics and frequencies of risk factors of our sample
can be found in Table 1.

A majority of the index events met the DSM-5 A-
Criterion for PTSD (69.8%). Approximately one
third of our sample experienced an index event that
happened multiple times. Additional characteristics
of the index events experienced by the participants
can be found in Table 2. In line with current best prac-
tices to more systematically consider the role of sex
and gender in health services research and care (Hei-
dari et al, 2016), we provide detailed information
about demographics, trauma characteristics, and risk
factors disaggregated by gender in Supplement 1.

Table 2. Characteristics of the index event.
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Notable differences in sexual and physical violence
exposure by gender were found, with non-binary par-
ticipants most likely and men least likely to endorse
exposure.

Examinations of event type by region showed that
participants from North America reported signifi-
cantly higher rates of sexual violence than participants
from all other regions (40% vs. 12-22%) and that the
same was true for multiple experiences of the index
event (60% vs. 27-39%). Participants from Eastern
European states, on the other hand, reported signifi-
cantly lower shares of events involving sexual violence
(12% vs. 21-40%) or life threat (31% vs. 37-41%) com-
pared to all other regions. Cross-regional examin-
ations of symptom distributions furthermore
suggested small to moderate effect size differences
(Cohen’s d=0.19-0.69) in event-type conditional
transdiagnostic symptom load: For all three categories
examined (i.e. sexual violence-related symptoms,
symptoms related to multiple experiences of the
event, and life threat-related symptoms) participants
from North America reported higher transdiagnostic
symptom scores than participants from most of the
remaining regions. Detailed information on regional
differences in event type and symptom distributions
is provided in Supplement 2.

3.2. Latent class analyses

In all regions, we considered the absolute value of each
fit statistic, which did not converge on a single solution
in any region (see OSF repository for latent class fit

N=28675"
n %

Meeting DSM-5 PTSD A-criterion Yes 6053 69.8

No 2413 27.8
Trauma onset > one year ago Yes 4812 55.5

No 3450 39.7
Multiple experiences of index event Yes 3007 347
(vs. single event) No 4240 48.9
Characteristics of index event® Physical violence

Happened to self 1712 19.7

Happened to someone else 1362 15.7

Sexual violence

Happened to self 1397 16.1

Happened to someone else 675 7.8

Emotional abuse

Happened to self 3468 40.0

Happened to someone else 1196 13.8

Serious injury

Happened to self 998 11.5

Happened to someone else 1020 1.8

Life threatening

Happened to self 1784 20.6

Happened to someone else 1819 21.0

Causing harm to someone else 323 37

Sudden death 1838 21.2

Note. ®Information reported based on raw data. Percentages of the yes/no items that do not add up to 100 indicate missing data. Information on charac-
teristics of the index event was missing in 1.4% to 2.1% of cases. PMultiple answers were possible.
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Table 3. Fit indices for 1-6 class solutions (full sample).

Model LL AlC BIC sBIC LMR bLRT Entropy
1 class —94443.144 188920.289 189040.448 188986.425 - - -

2 class —79434.664 158939.329 159186.716 159075.492 0.000 0.000 0.886
3 class —76788.214 153682.428 154057.043 153888.618 0.000 0.000 0.825
4 class —76066.215 152274.431 152776.273 152550.648 0.000 0.000 0.785
5 class —75814.680 151807.360 152436.430 152153.604 0.010 0.000 0.739
6 class —75605.007 151424.013 152180.311 151840.284 0.000 0.000 0.702

Note. LL = Loglikelihood; AIC = Akaike Information Criterion; BIC = Bayesian Information Criterion; sBIC = sample size adjusted BIC; LMR = Vuong-Lo-Men-

dell-Rubin adjusted likelihood ratio test; bLRT = bootstrapped likelihood ratio test.

model statistics by UN region). In all models, the BIC
only improved marginally after 3 classes. Compared
to the 3-class model, the 4-class model also showed
an additional, redundant class that lacked a unique
interpretation. We therefore selected a 3-class model
for all regions. Our qualitative assessment of the struc-
ture and distribution of classes in each region suggested
it likely there was configural invariance.

In a next step we hence carried out one LCA on the
full sample. Table 3 presents the goodness-of-fit indi-
ces for the latent class models from the full sample
analysis (one to six classes). Again, the BIC only
improved marginally after 3 classes, and the 4-class
model showed an additional, redundant class that
lacked a unique interpretation. Additionally, the 3-
class model had better classification quality (0.83),
which is ideal when assigning individuals according
to their highest class probability.

We did not find qualitatively different classes, but
classes differed on symptom severity levels. Figure 1
shows the item probability rates per class. The first
class consisted of 2102 respondents (24.2%) and was

—e— High symptom class (33%)

1.00

0.75

0.50

0.25

probability of endorsement

characterized by a generally low profile of symptom
endorsement (‘low symptom class’). The second class
consisted of 3739 respondents (43.1%) and was charac-
terized by a moderate chance of endorsement on most
symptoms (‘moderate symptom class’). Chances of
symptom endorsement in this class were all higher
than in the ‘low symptom class’. The third class, con-
sisting of 2834 respondents (32.7%), was characterized
by a high chance of endorsement on most symptoms
(‘high symptom class’). Chances of symptom endorse-
ment were higher across all symptoms compared to
the ‘moderate symptom class’. Overall, the self-harm
and depersonalization symptoms were least endorsed
across all classes, whereas anxiety symptoms were the
most endorsed. A descriptive overview of demo-
graphics, trauma characteristics, and risk factors by
class membership is presented in Supplement 3.

3.3. Predictors of class membership

The results of the multinomial regression analyses are
presented in Table 4, including odds ratios (ORs),

Low symptom class (24%) —®— Moderate symptom class (43%)

0.00
O @ S NS ] * S Q S @ @ S ) )
SR SO P S @é & & & 58 N

& & & & A & ¢ & & N &N F L°
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Figure 1. Estimated probabilities of endorsement for the 3-class-solution.
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Table 4. Predictors of class membership.
High vs. low (reference) High vs. moderate (reference) Moderate vs. low (reference)
95% Cl 95% Cl 95% Cl
OR Lower  Upper p OR Lower  Upper p OR Lower  Upper p

Gender: Women®? 1.63 1.37 1.93 <.001 1.05 0.91 1.21 508  1.55 1.36 1.77 <.001
Gender: Nonbinary® 334 1.31 8.49 011 193 1.12 332 018 173 0.70 4.28 233
Age 0.98 0.97 0.98 <.001 0.98 0.98 0.99 <.001 0.99 0.99 1.00 .003
African States* 1.1 0.80 1.54 533 131 1.03 1.67 .025 0.85 0.63 1.13 .260
Asia-Pacific States® 0.71 0.60 0.84 .000 0.85 0.75 0.97 017 084 0.73 0.96 011
Eastern European States® 0.80 0.68 0.95 011 0.89 0.78 1.01 069 091 0.79 1.04 .166
Latin American and Caribbean States © 1.23 1.01 1.51 043 098 0.84 1.15 841 1.25 1.06 1.49 .009
Western European and Other States® 0.92 0.80 1.06 249 0.99 0.89 1.1 876 093 0.82 1.04 213
North America® 1.38 1.13 1.69 .001 1.03 0.91 1.17 616 134 1.12 1.60 .002
PTSD criterion A1¢ 1.31 1.1 1.54 002 1.7 1.02 133 020 1.2 0.98 1.28 .096
Multiple experiences of index event® 4.89 4,14 5.78 <001 215 1.92 2.41 <.001 227 1.96 2.64 <.001
Index event happened in the past year'  1.85 1.58 2.16 <.001T  1.05 0.93 1.18 A71 177 1.55 2.01 <.001
Other stressful events? 7.52 6.40 8.84 <.001 224 1.96 2.57 <.001 335 297 3.79 <.001
Lack of social support® 6.52 5.54 7.68 <001 241 2.15 2.70 <001 271 2.34 3.12 <.001
Childhood trauma® 2.27 1.94 2.65 <.001 1.65 1.46 1.86 <.001 1.37 1.21 1.56 <.001
History of mental illness? 406 341 4.83 <001 235 2.08 2,65 <001 173 1.48 2.02 <.001
Lack of resilience? 1.93 1.60 2.32 <.001 1.73 1.51 1.99 <.001 1.1 0.95 1.30 192

Note. Predictors were included in the model simultaneously. 20: man, 1: woman; ®0: man,1: nonbinary; “Coding for UN region: deviation from unweighted
?rand mean; 90: PTSD criterion A not fulfilled, 1: PTSD criterion A fulfilled; ©0: index event was single event, 1: index event happened multiple times;
0: index event happened more than a year ago, 1: index event happened in the past year; 90: risk factor not present, 1: risk factor present.

confidence intervals, and p-values. Significant con-
trasts are highlighted below. Compared to the low
symptom class, women and gender nonbinary partici-
pants demonstrated higher odds of belonging to the
high symptom class (ORs =1.63, 3.34, respectively).
Similarly, participants whose index event fulfilled
DSM-5 PTSD Ceriterion A, occurred multiple times,
or happened within the past year (ORs=1.31, 4.89,
1.85, respectively) showed elevated odds of member-
ship in the high versus low symptom class. Regarding
geographic location, the likelihood of membership in
the high symptom class, compared to low class, was
higher for participants from Latin American and Car-
ibbean States (OR =1.23) as well as North America
(OR = 1.38). In contrast, the likelihood of membership
in the high symptom class, compared to the low symp-
tom class, was lower for participants from Asia-Pacific
States (OR = 0.71) and Eastern European States (OR =
0.80). Older age was also associated with lower likeli-
hood of being in the high symptom class (OR = 0.98).
All GPS risk factors (other stressful events, lack of
social support, history of mental illness, childhood
trauma, lack of resilience) were predictive of member-
ship in the high versus low symptom class (ORs = 7.52,
6.52, 4.06, 2.27, 1.93, respectively).

Compared to the moderate symptom class, individ-
uals identifying as gender nonbinary, reporting a
PTSD Ciriterion A index event, and experiencing the
index event multiple times demonstrated higher like-
lihoods of belonging to the high symptom class
(ORs =1.93, 1.17, 2.15, respectively). Being from Afri-
can States was associated with a higher likelihood of
being in the high symptom class compared to the
moderate symptom class (OR=1.31). In contrast,
being from Asia-Pacific States was associated with a
lower likelihood of membership in the high (versus
moderate) symptom class (OR = 0.75). Older age was
also associated with lower likelihood of being in the

high symptom class (OR = 0.98). Again, other stressful
events, childhood trauma, history of mental illness,
lack of social support, and lack of resilience were pre-
dictive of membership in the high versus moderate
symptom class (ORs=2.24, 2.41, 1.65, 2.35, 1.73,
respectively).

Compared to the low symptom class, the likelihood
for membership in the moderate symptom class was
higher for women, participants who experienced the
index event multiple times, and those who experi-
enced the index event in the past year (ORs=1.55,
2.27,1.77, respectively). The likelihood of membership
in the moderate symptom class, compared to the low
symptom class, was higher for participants from
Latin American and Caribbean States (OR =1.25),
and North America (OR =1.34). Again, participants
from Asia-Pacific States demonstrated lower chances
of being in the moderate symptom class compared
to the low symptom class (OR=0.84). Four of the
GPS risk factors, (other stressful events, childhood
trauma, history of mental illness, and lack of social
support), were further predictive of membership in
the moderate versus low symptom class (ORs = 3.35,
2.71, 1.37, 1.73, respectively). The likelihood for mem-
bership in the moderate symptom class (versus low
symptom class) was again lower for older participants
(OR =0.99). Figure 2 shows a graphical representation
of class membership by region.

4. Discussion

The first aim of the current study was to identify latent
classes of stress and trauma-related transdiagnostic
symptoms using a person-centered approach in a glo-
bal sample. We first explored whether compositions of
transdiagnostic symptoms differed between six world
regions, and found similar symptom severity class
compositions across the geographic regions. In our
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North America
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Figure 2. Class membership by region.

full sample (N=8675), the LCA identified three
classes: 1) a high symptom class, 2) a moderate symp-
tom class, and 3) a low symptom class. The second aim
was to determine the predictors of class membership.
Findings revealed several risk factors, including cer-
tain geographic regions, that were associated with
more transdiagnostic symptoms following a PTE.

Our visual inspection did not show different class
compositions across geographic regions. This could
indicate that transdiagnostic symptoms manifes-
tations after PTEs are similar across the world. This
suggests that taking a transdiagnostic view when asses-
sing reactions to stress and trauma is relevant for all
parts of the world. An alternative explanation for
this finding is that, due to methodological limitations,
different countries were grouped into large geographi-
cal regions, creating regions that do not necessarily
have a shared culture, language, economy, etc.,
which might be key drivers for cross-regional differ-
ences. As such, based on our data, it is difficult to
draw firm conclusions about global differences in
transdiagnostic symptom presentations following
PTEs. To further investigate this topic, we recommend
future studies to gather information on cultural back-
ground on a person-level, and/or assess cross-country
differences (instead of regions).

Given the suggestion of configural invariance
across geographical regions, LCA was applied to the
total sample. Three classes distinguished by the sever-
ity of the symptoms were revealed. No qualitatively
different classes were found (e.g. symptom-specific
profiles), which is in contrast with previous findings
(Boelen et al., 2022; Campbell et al., 2020; Contractor
et al., 2020). Interestingly, these studies assessed diag-
nosis-specific symptoms (e.g. PTSD and depression

Class

. High symptoms
. Moderate symptoms

Low symptoms

50%
proportion of participants

75% 100%

only), and all found distinctive classes of PTSD, with
or without depressive symptoms. While these prior
studies used comprehensive diagnosis-specific ques-
tionnaires and/or clinical samples, the current study
focused on the variety of responses to PTEs by a
brief screening tool (GPS) in the general population.
Our measure assessed each syndrome very briefly
(mostly 1-2 items per syndrome) and with dichoto-
mously (yes/no) scored items. Perhaps this less
nuanced assessment made it more difficult to reveal
distinctive patterns and reactions to PTEs. Notably,
reactions to PTEs could be truly transdiagnostic, and
could not fall within the symptom category of one
specific disorder. This finding, which is suggested by
the current results, should be examined in replication
studies that address the above mentioned limitations
by using transdiagnostic symptom measures that —
at the same time - allow for a more detailed assess-
ment of different syndromes.

Our study was the first to apply a person-centered
approach to the GPS. Finding a three-class solution
that differs by severity of symptoms is relatively com-
mon in psychiatric research, as diagnostic measures
are often composed of covarying items that reflect
overlapping approximations of related components
and traits (Racz et al., 2023). This pattern is sometimes
referred to as ‘salsa pattern’: It implies that the LCA
has not revealed distinct heterogeneous classes per se
but only gradients of severity (mild, medium, or hot
salsa; Hallquist & Wright, 2014). Therefore, our
findings may reflect spurious subgroups, but might
also reflect conceptually meaningful classes of symp-
tom severity. Previous studies applying a dimensional
(variable-centered) approach to explore the GPS fac-
tor structure across different language versions



showed either a three-factor (negative affectivity, core
PTSD, and dissociative symptoms; Rossi et al., 2021;
Salimi et al., 2023) or one-factor solution (Frewen
et al., 2021). Thus, future research using a hybrid
model, which integrates both approaches, is encour-
aged as it can further contribute to understanding
stress and trauma-related transdiagnostic symptoms.
However, analyzing risk factors using this approach
(the second goal of our study), is currently not well
developed. When applying this method, we might
expect to find a one-factor solution with three severity
levels, based on the current study findings and the
CFA outcomes of the GPS.

The current study found that endorsement of pre-
viously identified risk factors (other stressful events,
childhood trauma, history of mental illness, lack of
social support, lack of resilience; Olff et al.,, 2020)
was associated with membership in the respectively
higher symptom classes. In line with previous
research (Brewin et al, 2000), experiencing other
stressful events recently and having a lack of social
support were especially strong predictors of higher
symptom class membership. The findings suggest
that these risk factors relate not only to PTSD symp-
toms, but also to a range of transdiagnostic
symptoms.

Several other demographic and trauma character-
istics conferred greater risk for high symptom class
membership. For example, geographic region emerged
as a significant predictor of class membership, such that
participants from North America and Latin American
and Caribbean States were more likely to belong to
the high versus low symptom class. Conversely, partici-
pants from Asia-Pacific States were more likely to
belong to the low versus high symptom class. Interest-
ingly, participants from North America reported both
greater transdiagnostic symptom load after sexual vio-
lence exposure compared to other regions, as well as
higher rates of events involving sexual violence. This
double effect (greater response as well as higher fre-
quency) may explain why those participants are also
more likely to belong to a higher symptom class. Cur-
rent findings may reflect a number of phenomena,
including the ‘vulnerability paradox,” in which higher
rates of trauma-related sequelae are found in less vul-
nerable countries (Diickers et al., 2016). Widespread
social stigmatization and discrimination of those with
psychiatric conditions discourage symptom reporting
in some regions, particularly Asian countries (Lauber
& Rossler, 2007), or differences in cultural values in
relation to self-concept and socialization characteristics
in the different regions may furthermore impact symp-
tom reporting (Markus & Kitayama, 1991).

However, cross-cultural differences in symptom
manifestation and expression also deserve consider-
ation. Namely, current conceptualizations of psychiatric
concerns are heavily influenced by Western culture,
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meaning it is possible that available assessment
measures, including the GPS, do not adequately capture
nuanced differences in symptoms and culturally-specific
manifestations of trauma across the globe (Heim et al.,
2022; Rasmussen et al., 2014). Taken together, cross-cul-
tural differences in stress and trauma-related transdiag-
nostic symptom manifestations and reporting point to
the importance of using cross-culturally valid and acces-
sible transdiagnostic symptom measures to inform pre-
vention and treatment efforts, as well as to contribute to
development of globally applicable nosology of mental
disorders (Heim et al., 2022).

Women and gender nonbinary participants were
more likely to belong to the high versus low and mod-
erate symptom class. These results align with previous
research indicating that women experience worse out-
comes after trauma exposure than men (Kessler et al.,
2017). Further, an index event that met Criterion A for
PTSD in the DSM-5 (exposure to actual or threatened
death, serious injury, or sexual violence; American
Psychiatric Association, 2013) predicted high versus
low and moderate symptom class membership. Of
note, whether an index event met PTSD Criterion A
did not discriminate between the moderate and low
symptom class, supporting the notion that non-Cri-
terion A events also contributed to notable mental
health symptoms (Holmes et al., 2016). Lastly, in
line with previous literature (Ogle et al., 2013), experi-
encing the index event multiple times was associated
with greater symptom severity. An important avenue
for future research is to address intersectionality and
how this relates to the development of transdiagnostic
health outcomes. Intersectionality refers to the inter-
action of two (or more) marginalized identities that
contribute to multiple systems of disadvantage (Cren-
shaw, 2015). An individual’s social identities were not
measured in the current study, except for gender. We
encourage future studies to capture additional socio-
demographic information to better understand trans-
diagnostic reactions among participants who may be
more vulnerable to poor mental health outcomes.

4.1. Strengths and limitations

The study’s large sample size and participants’ diver-
sity of countries and languages represent major
strengths of the current study and make it one of the
largest extant studies of exploring transdiagnostic
symptoms. The following study limitations should be
noted. Although the GPS is available in 21 different
languages, its psychometric properties have only
been assessed in English, Japanese, Persian, and Brazi-
lian Portuguese; thus, further research is needed to
confirm the validity of the measure in the additional
languages. Selection bias may have influenced current
findings, as participants were recruited online and via
social media through connections to traumatic stress
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societies. It is likely that those with limited internet
access or technological proficiency were less likely to
participate, limiting generalizability. In addition,
because data were collected online via a self-report
survey, responses could not be verified for accuracy.
Shortcomings that come with an online survey, how-
ever, may be balanced by greater disclosure of sensi-
tive information. Lastly, although the sample was
large overall, the sample size discrepancies in rep-
resented countries required meaningful grouping
before statistical analysis; the UN regional groups
were ultimately chosen as the most appropriate for
the available data. These groups are based on geo-
graphical proximity, which limits the possibility of
focusing on cross-cultural differences as these regions,
in most cases, represent culturally very heterogeneous
groups. This also might have mitigated the between-
regional variations in the phenomenology of symp-
toms observed in the presented study. However, the
UN uses these regional groups as a proxy indicator
of country development that is connected to dispar-
ities in risk and protective factors associated with
differences in exposure to various PTEs and vulner-
ability to trauma. Future work should focus on
cross-cultural differences in more detail. In this
regard, it is also important to consider multifaceted
contextual influences. The results of this study must,
for instance, be interpreted in light of the global
Covid-19 pandemic during time of data collection.
Considering global and, maybe even more important,
regional impactful events and conflicts is crucial when
conducting and interpreting research on global differ-
ences in stress and trauma-related reactions.

5. Conclusions

We explored whether there were distinct classes of
transdiagnostic stress and trauma-related symptoms
across geographic regions using an extensive world-
wide sample. Symptom presentations appear to be
similar (i.e. severity based) across six UN regions,
but the extent to which symptom severity is expressed
appears to differ. Future research with more distinct
cultural and/or regional groupings is necessary to
explain country and cultural differences in symptom
manifestations after stress or trauma. In addition,
researchers may consider administering the GPS to
participants in person or through non-internet-based
mediums to capture participants who might not other-
wise access the measure and to potentially decrease
selection bias. Our results found that lack of social
support is a strong predictor for membership in the
high symptom class, thus highlighting an important
area of intervention for people exposed to stress or
trauma. We encourage clinicians who provide care
to trauma-exposed individuals to assess stress and
trauma-related symptoms transdiagnostically, as

symptoms like depression, anxiety, substance abuse,
anger, or self-harm may be overlooked if only PTSD
is assessed and vice versa.
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