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CLINICAL RESEARCH ARTICLE 
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Yuriy Nesterko c,d,e and Tanja Michael a
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ABSTRACT
Background: Post-traumatic stress disorder (PTSD) is prevalent worldwide, yet its 
phenomenology and prevalence vary according to individual and contextual factors. Due to 
heightened exposure to (post-) conflict environments, many Arabic-speaking individuals are 
at high risk of PTSD. The PTSD Checklist for DSM-5 (PCL-5) is a widely used screening tool 
for PTSD symptoms, validated in several languages, including German and Arabic. However, 
despite its frequent cross-linguistic and cross-cultural use, a comprehensive cross-linguistic 
and cross-cultural validation of the PCL-5 Arabic version still remains outstanding.
Objective: To ensure the cross-linguistic and cross-cultural comparability of the PCL-5 German 
and Arabic versions, this study examined the measurement invariance in a heterogeneous 
sample of German-speaking (n = 283) and Arabic-speaking individuals (n = 295).
Method: Sociodemographic data and characteristics of stressful life events were assessed. 
Subsequently, we examined the internal consistency of the PCL-5 Arabic and German 
versions and broaden current investigations on structural validity as conducted via 
confirmatory factor analyses (CFA) by multi-group confirmatory factor analyses (MGCFA) 
across both language versions.
Results: The present findings show that the Arabic-speaking subsample reported more man- 
made trauma, which was associated with higher PCL-5 sum scores compared to the German- 
speaking subsample. The PCL-5 showed excellent internal consistency (Cronbach’s α = .96). 
CFA indicated good model fit for all models tested, favouring the Anhedonia and Hybrid 
models. While MGCFA confirmed configural, threshold, and metric invariance, the scalar 
invariance could not be established.
Conclusions: The present study supports previous research indicating that the factorial 
structure of the PCL-5 is consistent across both language versions in the CFA. Nevertheless, 
our findings show a lack of scalar invariance in the MGCFA, which suggests potential bias in 
the cross-linguistic and cross-cultural comparability of the PCL-5 sum scores between the 
Arabic and the German versions. This highlights the need for context-, language-, and 
culture-sensitive diagnostics to ensure accurate PTSD assessments.

Cruzando barreras culturales: una validación transcultural inicial de la 
versión árabe en comparación con la versión alemana de la Lista de 
Verificación para el Trastorno de Estrés Postraumático según el DSM-5 
mediante un análisis factorial confirmatorio multigrupo  
Antecedentes: El trastorno de estrés postraumático (TEPT) es prevalente en todo el mundo, 
aunque su fenomenología y prevalencia varían según factores individuales y contextuales. 
Debido a la elevada exposición a entornos de conflicto y posconflicto, muchas personas de 
habla árabe presentan un alto riesgo de desarrollar TEPT. La Lista de Chequeo del TEPT 
según el DSM-5 (PCL-5, según sus siglas en inglés) es una herramienta de detección de 
síntomas de TEPT ampliamente utilizada, validada en varios idiomas, incluidos el alemán y el 
árabe. Sin embargo, a pesar de su frecuente uso translingüístico y transcultural, aún queda 
pendiente una validación translingüística y transcultural integral de la versión árabe del PCL-5.
Objetivo: Para garantizar la comparabilidad translingüística y transcultural de las versiones 
alemana y árabe de la PCL-5, este estudio examinó la invarianza de medición en una 
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HIGHLIGHTS
• This study goes beyond 

previous research as the 
first to examine 
measurement invariance 
of PCL-5 German and 
Arabic versions in a direct 
European–Middle Eastern 
comparison.

• No significant 
discrepancies in factor 
structures emerged when 
comparing the 
confirmatory factor 
analyses of the German 
and Arabic PCL-5 versions, 
supporting the best fit for 
the Hybrid and Anhedonia 
models.

• The examination of 
measurement invariance 
between the PCL-5 
German and Arabic 
versions supports 
configural, metric, and 
threshold invariance, 
highlighting comparable 
six- to seven-factor 
structures with similar 
item-factor correlation  
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muestra heterogénea de personas germanoparlantes (n = 283) y arabo parlantes (n = 295).
Método: Se evaluaron los datos sociodemográficos y las características de los acontecimientos 
vitales estresantes. Posteriormente, examinamos la consistencia interna de las versiones árabe 
y alemana de la PCL-5, y ampliar las investigaciones actuales sobre la validez estructural, 
realizadas mediante análisis factorial confirmatorio (CFA, según sus siglas en inglés), a través 
de análisis factorial confirmatorio multigrupo (MGCFA, según sus siglas en inglés) en ambas 
versiones lingüísticas.
Resultados: Los resultados actuales muestran que la submuestra arabo parlante reportó más 
traumas provocados por el ser humano, lo cual se asoció con puntuaciones totales más altas en 
la PCL-5 en comparación con la submuestra germanoparlante. La PCL-5 mostró una 
consistencia interna excelente (α de Cronbach = 0,96). El CFA indicó un buen ajuste del 
modelo para todos los modelos evaluados, favoreciendo los modelos de Anhedonia e 
Híbrido. Aunque el MGCFA confirmó la invarianza configural, de umbral y métrica, no fue 
posible establecer la invarianza escalar.
Conclusión: El presente estudio respalda investigaciones previas que indican que la estructura 
factorial de la PCL-5 es consistente en ambas versiones lingüísticas en el CFA. Sin embargo, 
nuestros hallazgos muestran ausencia de invarianza escalar en el MGCFA, lo que sugiere un 
posible sesgo en la comparabilidad translingüística y transcultural de las puntuaciones 
totales de la PCL-5 entre las versiones árabe y alemana. Esto resalta la necesidad de 
diagnósticos sensibles al contexto, al idioma y a la cultura, para garantizar evaluaciones 
precisas del TEPT.

Abbreviations: CAPS-5: Clinican-Administered PTSD Scale for DSM-5; CFA: Confirmatory factor 
analysis; CFI: Comparative fit index; DSM-5: The Diagnostic and Statistical Manual of Mental 
Disorders, 5th Edition; FIML: Full Information Maximum Likelihood; IES-R: Impact of Events 
Scale-Revised; LEC-5: Life Events Checklist for DSM-5; MGCFA: Multi-group confirmatory 
factor analysis; PCL-5: Posttraumatic Stress Disorder Checklist for DSM-5; PTSD: Posttraumatic 
stress disorder; RMSEA: Root mean square error of approximation; ROC: Receiver operating 
characteristic; SRMR: Standardised root mean square residual; TLI: Tucker–Lewis index; 
WLSMV: Weighted least square mean and variance.

patterns, whereas missing 
scalar invariance indicates 
potential bias in 
comparing PCL-5 sum 
scores between these two 
subsamples.

1. Introduction

Post-traumatic stress disorder (PTSD) is a prevalent 
psychological response to traumatic experiences (Koe
nen et al., 2017) and is commonly assessed using 
PTSD assessments such as the PTSD Checklist for 
DSM-5 (PCL-5) (Forkus et al., 2022). The develop
ment of PTSD assessment tools is predicated on the 
theoretical conceptualisation of the PTSD symptom 
structure. Several theoretical models of PTSD symp
tom structure have been proposed in previous 
research, with these models being assessed for their 
applicability across diverse samples.

1.1. Conceptualisation of PTSD

While the DSM-5 (American Psychiatric Association, 
2013) proposes a four-factor model of PTSD, includ
ing intrusion, avoidance, negative alterations in cogni
tion and mood, and alterations in arousal and 
reactivity, current research has indicated limited stab
ility of this model (Armour et al., 2015; Blevins et al., 
2015) and suggested that alternative structural models, 
such as the Dysphoria model, the Dysphoric arousal 
model, the Anhedonia model, the Externalising behav
iour model and the Hybrid model may provide a bet
ter model fit. For an overview see Supplementary 
Materials 1 (SM1). The Dysphoria model (Simms 
et al., 2002) and the Dysphoric arousal model (Elhai 
et al., 2011) were derived from the DSM-5 model. 

The Dysphoria model comprises four factors: intru
sion, avoidance, dysphoria, and alterations in arousal 
and reactivity. In this model, the factor of negative 
alterations in cognitions and mood was replaced by 
dysphoria, which includes the symptoms of irritability 
or aggression, difficulties concentrating, and difficul
ties sleeping. Dysphoria refers to a state of general dis
satisfaction or discomfort, often associated with 
strong feelings of sadness, irritability, or anxiety. As 
a result, the factor of alterations in arousal and reac
tivity includes three symptoms in the Dysphoria 
model instead of six symptoms, as in the DSM-5 
model: risky and destructive behaviour, hypervigi
lance, and an exaggerated startle response. The Dys
phoric arousal model consists of five factors, with 
the alterations in arousal and reactivity from the 
DSM-5 model separated into two distinct clusters of 
hyperarousal: dysphoric arousal and anxious arousal. 
The Anhedonia (Liu et al., 2014) and Externalising 
behaviour models (Tsai et al., 2014) were derived 
from the Dysphoric arousal model and were extended 
to six-factor models. The Anhedonia model separates 
negative alterations in cognition and mood into two 
distinct factors: changes in negative affect and anhe
donia. The Externalising behaviour model also com
prises six factors. Unlike the Anhedonia model, 
though, the Externalising behaviour model combines 
the factors of loss of positive affect (anhedonia) and 
negative affect into a single overarching factor entitled 
numbing. Further, dysphoric arousal was divided into 
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two separate factors: externalising behaviour and 
dysphoric arousal. Finally, the Hybrid model (Armour 
et al., 2015) integrates the previously proposed 
Anhedonia and Externalising behaviour models into 
a comprehensive seven-factor model, including 
intrusion, avoidance, negative affect, anhedonia, exter
nalising behaviour, anxious arousal, and dysphoric 
arousal.

1.2. Assessment of PTSD: post-traumatic stress 
disorder checklist for DSM-5

The PCL-5 is a self-report screening tool that assesses 
the severity of PTSD symptoms based on the DSM-5 
criteria for PTSD, referring to a most distressing trau
matic event as defined by Criterion A of the DSM-5 
(American Psychiatric Association, 2013). Traumatic 
events are identified using the Life Events Checklist 
(LEC-5; Weathers et al., 2013a). Both the PCL-5 and 
LEC-5 are available in multiple languages (Hoffman 
et al., 2022), including German and Arabic, and are 
widely used in clinical and research settings across 
diverse populations (e.g. Lüder et al., 2023), requiring 
cross-group psychometric robustness of the PCL-5.

1.3. Internal consistency of the PCL-5 in a cross- 
cultural comparison

Internal consistency is a key aspect of psychometric 
robustness and a fundamental prerequisite for struc
tural validity, as it initially assesses how reliably the 
items of the PCL-5 capture PTSD symptoms. In this 
context, Forkus et al. (2022) reviewed n = 47 studies 
on the psychometric properties of the PCL-5 and con
cluded, that overall, the PCL-5 is a psychometrically 
strong assessment tool with good internal consistency 
(Cronbach’s α > .80). A psychometric evaluation of the 
German version of the PCL-5 with a clinical sample 
also showed high internal consistency (α = .95; Krü
ger-Gottschalk et al., 2017). Ibrahim et al. (2018) 
found good internal consistency (α = .85) for the Ara
bic version of the PCL-5 in a war-affected sample, 
while Brahim et al. (2022) reported excellent internal 
consistency (α = .98) for the Tunisian Arabic version 
in a military sample.

1.4. Structural validity of the post-traumatic 
stress disorder checklist for DSM-5 in a global 
and cross-cultural comparison

Relying on the substantial internal consistency of the 
PCL-5, current research has focused on evaluating 
its structural validity, an essential step in assessing 
the extent of which theoretical models of PTSD corre
spond to its clinical manifestation. The findings 
obtained to date offer a slightly heterogeneous per
spective on which theoretical model most accurately 

aligns with the data, with studies conducted across 
diverse samples yielding inconsistent results: Forkus 
et al. (2022) reviewed findings from 39 studies, most 
of which conducted factor analyses on the English ver
sion of the PCL-5 in White, military, or university 
samples. In 15 of these studies, the seven-factor 
Hybrid model was identified as the best-fitting 
model, while three studies reported comparable fit 
between the Anhedonia and Hybrid models (e.g. Ble
vins et al., 2015).

Krüger-Gottschalk et al. (2017) and Pettrich et al. 
(2024) examined the structural validity of the German 
version of the PCL-5, with inconclusive results in Krü
ger-Gottschalk et al. (2017), while Pettrich et al. (2024) 
identified the Hybrid model as the best fitting model 
encompassing all PCL-5 items.

Ibrahim et al. (2019) showed findings from the CFA 
of the Arabic version of the PCL-5 in favour of the 
Anhedonia and Hybrid models. The authors further 
extended single-group CFA to multi-group CFA 
(MGCFA) between the Arabic and Kurdish versions 
of the PCL-5 in a sample of war-affected displaced per
sons from Iraq and Syria. The MGCFAs revealed 
configural, metric, and scalar invariance between the 
Arabic and Kurdish versions of the PCL-5.

1.5. The global and cross-cultural prevalence of 
PTSD

Within its widespread application in clinical and 
research settings, the PCL-5 serves not only as a tool 
for assessing PTSD symptom severity, but also for esti
mating prevalence rates of PTSD, taking into account 
varying cut-off scores. Notably, the estimated lifetime 
prevalence of PTSD in the general world population is 
3.9% (Koenen et al., 2017). However, prevalence of 
trauma exposure (approximately 70%) far exceeds 
that of PTSD (Kessler et al., 2017). The global preva
lence of PTSD varies considerably, as it is influenced 
by environmental context, which affects both the fre
quency (multiple vs. single events) and type (man- 
made vs. accidental) of trauma. Particularly Arabic- 
speaking refugees and asylum seekers from North 
Africa and the Middle East are frequently exposed to 
severe human rights violations, further exacerbated 
by ongoing conflict and political instability following 
the Arab Spring (Ibrahim et al., 2019; Quosh et al., 
2013). Consequently, they face a heightened risk of 
cumulative man-made trauma (Fazel et al., 2005; Nes
terko et al., 2020), significantly increasing their vulner
ability to PTSD (AlShawi, 2018; Ibrahim et al., 2018; 
Nesterko et al., 2020).

1.6. Gap in current research

Considering this comprehensive body of research, it 
can be summarised that despite the higher prevalence 
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of PTSD in conflict-affected populations from low- 
and middle-income countries, the factor structure 
underlying the PCL-5 has predominantly been 
examined in populations from non-war-affected, 
high-income countries (Forkus et al., 2022). To date, 
research has not directly compared the structural val
idity of the PCL-5 between the Arabic and German 
versions. The paucity of cross-linguistic and cross-cul
tural investigations of the PCL-5’s factor structure 
poses significant limitations to its generalizability 
and applicability across diverse populations.

1.7. Aims of the current study

To address this gap, the present study examines the 
measurement invariance of the German (Krüger- 
Gottschalk et al., 2017) and Arabic (Ibrahim et al., 
2018) versions of the PCL-5 among German- and Ara
bic-speaking individuals in Germany. To achieve this, 
we first assess trauma exposure (measured with the 
LEC-5) and PTSD symptoms (measured with the 
PCL-5). Based on previous research (e.g. Georgiadou 
et al., 2017), we expect the number of traumatic 
experiences and PTSD symptoms to be higher in the 
Arabic-speaking subsample compared to the German 
subsample. To advance cross-cultural research on 
the structural validity of the PCL-5, subsample and 
total sample CFAs of the six most common factor 
models (see SM1) assess structural validity of both ver
sions, guiding subsequent analyses of (configural, 
threshold, metric, scalar, and full) measurement invar
iance using MGCFA. In accordance with current 
research, it is hypothesised that the Anhedonia and 
Hybrid models will demonstrate the best model fit 
across both the Arabic and German subsamples, 
thereby providing evidence for the assessment of a 
similarly conceptualised construct of PTSD.

2. Methods

2.1. Participants

Following established recommendations (e.g. Chen, 
2008 Davidov et al., 2014; Milfont & Fischer, 2010; 
Putnick & Bornstein, 2016), a target sample size of 
approximately 300 participants per group was aimed 
for, as this is considered sufficiently large for testing 
measurement invariance. A total of n = 630 non-clini
cal and clinical participants were recruited for the data 
analysis. Participants with incomplete PCL-5 data 
(n = 52, 8.3%) were excluded using listwise deletion, 
resulting in a final sample of n = 578 participants. Par
ticipants completed either the German or Arabic ver
sion of the PCL-5, resulting in two groups: German- 
speaking (n = 295) and Arabic-speaking (n = 283)1. 
In the present study, data on participants’ age, gender 
(Langeland & Olff, 2024), nationality, and country of 

origin was collected. Moreover, the participants’ men
tal health status was ascertained by the question: ‘Are 
you currently experiencing psychological distress?’. 
Participants who responded affirmatively to this ques
tion were classified as ‘clinical’ in the absence of a for
mal diagnosis. These participants were subsequently 
asked whether they were currently receiving psychia
tric or psychotherapeutic treatment. A comprehensive 
overview of the sample’s characteristics is provided in 
Table 1.

2.2. Measures

The questionnaires on sociodemographic data were 
professionally translated and back-translated in a 
similar way as is used for the translations of standar
dised instruments for the assessment of PTSD (see 
Krüger-Gottschalk et al., 2017; Nesterko et al., 2020)

2.2.1. Exposure to stressful life events
The German (Krüger-Gottschalk et al., 2017) and Ara
bic (Nesterko et al., 2020) versions of the LEC-5 
(Weathers et al., 2013a), a structured 16-item assess
ment tool, were used to assess criterion A of PTSD 
symptomatology, namely exposure to traumatic 
events (American Psychiatric Association, 2013). The 
LEC-5 has been internationally validated and is avail
able in several languages, making it a frequently refer
enced instrument for the detailed examination of 
trauma exposure in various contexts. Specifically, the 
LEC-5 queries the traumatic event to which the 
PCL-5 refers. If no traumatic event could be identified 
on the LEC-5, participants were asked to report their 
most stressful life event as a reference for answering 
the PCL-5.

2.2.2. PTSD
PTSD symptoms over the past month were assessed 
using the PCL-5 (Blevins et al., 2015), a 20-item self- 
report assessment tool rated on a five-point Likert 
scale from 0 (not at all) to 4 (extremely). The scores 
for each item are aggregated to yield an overall severity 
sum score ranging from 0 to 80, with higher scores 
indicating more severe symptoms. As with the LEC- 
5, we used the German (Krüger-Gottschalk et al., 
2017) and Arabic (Nesterko et al., 2020) versions of 
the PCL-5.

2.3. Procedure

Data was collected through an online survey, with 
recruitment coordinated by three psychological 
research centres and outpatient clinics, enrolling par
ticipants between 2022 and 2024. Informed consent 
was obtained from all participants. Those who refused 
to provide their informed consent were not permitted 
to participate. Overall, participants provided 
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sociodemographic data and completed the LEC-5 and 
PCL-5, and they were compensated for their partici
pation. The study was approved by the local ethics 
committee (ethics committee number: 2123) in Octo
ber 2021.

2.4. Data analysis

All statistical analyses were conducted using R 4.1.0 (R 
Core Team, 2021). For the CFAs and MGCFAs, the 
lavaan package (Rosseel, 2012) was used. Due to the 
current limitations in handling ordinal variables with 
Full Information Maximum Likelihood (FIML; Enders 
& Bandalos, 2001) in lavaan, listwise deletion was 
applied to cases with missing PCL-5 data. This conser
vative approach was chosen to ensure valid esti
mations under the given model assumptions.

First, we computed descriptive statistics for the 
sociodemographic, psychological distress, and current 
treatment data, focusing especially on the descriptive 
analysis of stressful or traumatic life events assessed 
using the LEC-5, and PTSD symptom severity 
measured with the PCL-5. Then, the internal consist
ency of the PCL-5 was assessed using Cronbach’s 
alpha to ensure an adequate level of reliability for sub
sequent structural modelling.

To evaluate the structural validity of the PCL-5 in a 
cross-cultural comparison, we conducted separate 
CFAs for both, the German and Arabic subsamples, 
examining the DSM-5 model, Dysphoria model, Dys
phoric arousal model, Anhedonia model, Externalis
ing behaviour model, and Hybrid model. The 
primary aim of these separate CFAs was to examine 
whether the same models provided the best fit within 

each subsample, thus offering preliminary insights 
into the cross-linguistic and cross-cultural compar
ability of the PCL-5’s structural validity. Subsequently, 
the same set of models was evaluated in a CFA con
ducted on the total sample. The best-fitting model 
from this analysis was used as the baseline model for 
the subsequent MGCFA. Based on the recommen
dations by Somaraju et al. (2022) measurement invar
iance of the PCL-5 across the German and Arabic 
subsamples was examined using a hierarchical pro
cedure. Specifically, we sequentially tested for confi
gural invariance(equal factor structures across the 
subsamples), threshold invariance (given the ordinal 
nature of the data, thresholds were also tested for 
equality across subsamples), metric invariance (equal 
factor loadings across the subsamples), scalar invar
iance (equal loadings, thresholds, and intercepts 
across the subsamples), and full invariance (equal 
loadings, thresholds, intercepts, and residuals across 
the subsamples) (Somaraju et al., 2022). A compre
hensive overview on the interpretation of measure
ment invariance levels in cross-cultural research can 
be found in Milfont and Fischer (2010). Due to the 
ordinal nature of the PCL-5 variables, CFA and 
MGCFA were conducted using a Weighted least 
square mean and variance (WLSMV) adjusted estima
tor with theta parameterisation, as recommended by 
Muthén and Christoffersson (1981), to effectively 
handle categorial data and address data skewness. 
Since well-fitting models may sometimes yield signifi
cant χ² values when the factor structure is complex 
(Bentler & Bonett, 1980), we further considered the 
recommendations of Hu and Bentler (1999) for asses
sing model fit. Models in CFA and MGCFA are 

Table 1. Demographic Characteristics.

Characteristic

German subsample 
n = 283

Arabic subsample 
n = 295

Total sample 
n = 578

n (%) M (SD) n (%) M (SD) n (%) M (SD)

Agea 35.33 (12.36) 34.41 (10.90) 34.86 (11.64)
Gender

Male 92 (32.51) 183 (62.03) 275 (47.58)
Female 188 (66.43) 111 (37.63) 299 (51.73)
Prefer not to say 3 (1.06) 1 (0.34) 4 (0.69)

Country of origin
Germany 283 (100.00) 1 (0.34) 284 (49.13)
Middle Eastern countries – 250 (84.75) 250 (43.25)
African countries – 37 (12.54) 37 (6.40)
Other countries – 1 (0.34) 1 (0.17)

Psychological disorder/ distressb

No 230 (81.27) 219 (74.24) 449 (77.68)
Yes 53 (18.73) 76 (25.76) 129 (22.32)

Psychological or psychiatric treatment
No 244 (86.22) 242 (82.03) 486 (84.08)

Yes 39 (13.78) 53 (17.97) 92 (15.92)
PTSDc

Sum score 283 (100.00) 14.13 (15.72) 282 (95.59) 26.63 (19.76) 565 (97.75) 20.37 (18.90)
Traumatic eventsd

At least one 233 (82.33) 261 (88.47) 494 (85.47)
Total per person 2.89 (2.66) 5.73 (4.16) 4.34 (3.78)

Note. Percentages are based on the total (sub)sample. Totals may vary slightly from 100% due to rounding and missing data. ain years; bparticipants 
answering yes to psychological disorder/ distress were classified as clinical; no as non-clinical; caccording to the PCL-5; daccording to the LEC-5.
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considered well-fitting if the comparative fit index 
(CFI) and Tucker–Lewis index (TLI) are ≥ .95, the 
root mean square error of approximation (RMSEA) 
is < .06, and the standardised root mean square 
residual (SRMR) is ≤ .08 (Hu & Bentler, 1999). In 
the model fit comparison, differences were considered 
negligible when the fit indices were as follows: ΔCFI  
< .002, ΔTLI < .01, ΔRMSEA < .015, and ΔSRMR  
< .030 (Chen, 2008; Hu & Bentler, 1999; Meade 
et al., 2008). To compare nested models in MGCFA, 
we used the Satorra–Bentler test (Satorra & Bentler, 
2001), which is robust against violations of normal 
distribution.

3. Results

3.1. Descriptive statistics

The participants in the present study were either Ger
man- (n = 295) or Arabic-speaking (n = 283), and all 
resided in Germany to control for institutional con
ditions. Of the Arabic-speaking subsample, n = 121 
participants indicated that they were residing in 
Germany as refugees or asylum seekers, while n = 68 
reported having immigrated for professional or per
sonal reasons. A considerable proportion of the Arabic 
participants were from Syria, while the remaining par
ticipants came from various African and Middle East
ern countries (see Table 1 for details). The German 
participants were exclusively from Germany. While 
the total sample demonstrated a balanced gender dis
tribution, the Arabic and German subsamples exhib
ited significant differences (χ²(1) = 48.46, p < .001, for 
details see Table 1). In total, 22.32% of participants 
reported suffering from a mental disorder or psycho
logical distress, with no significant difference observed 
between the two subsamples (χ²(1) = 3.73, p = .054). 
Similarly, a slightly lower proportion of the total 
sample (15.92%) reported receiving psychotherapeutic 
and/or psychiatric treatment, also with no meaningful 
difference between the two subsamples (χ²(1) = 1.59, 
p = .207). All participants reported experiencing at 
least one stressful life event. Among them, 85.47% of 
the total sample (88.47% of Arabic participants and 
82.33% of German participants) reported exposure 
to at least one potentially traumatic event, as assessed 
with the LEC-5. The remaining reported events were 
reviewed for plausibility and included experiences 
such as bullying, parental separation, or the loss of a 
pet. Furthermore, based on the LEC-5, the total 
sample reported an average of M = 4.34 (SD = 3.78) 
traumatic events experienced or witnessed per person. 
Specifically, the Arabic subsample reported an average 
of M = 5.73 (SD = 4.16) traumatic events per person, 
approximately twice as many as the German sub
sample (M = 2.89, SD = 2.66; t(502.66) = 9.80, p  
< .001; see Table 1). In terms of trauma type, the 

most commonly reported events included transport 
accidents and severe human suffering. However, the 
distribution of trauma types varied notably between 
the German and Arabic subsamples. In the Arabic 
subsample, the most commonly reported events were 
man-made, such as a fire or explosion, combat or 
exposure to a war zone. By contrast, in the German 
subsample, the most common events were accidental, 
such as transport accidents or life-threatening illness 
or injury (see SM2). Regarding the PTSD symptom 
severity, the total sample (n = 565) showed a mean 
PCL-5 score of M = 20.37 (SD = 18.90; range = [0, 
80]). Mean PCL-5 scores were significantly higher in 
the Arabic subsample (M = 26.63, SD = 19.76, range  
= [0; 80]) compared to the German subsample (M =  
14.13, SD = 15.72, range = [0; 71]; W = 55,054, p  
< .001), indicating a greater PTSD symptom burden 
in the Arabic subsample.

3.2. Internal consistency

The internal consistency of the PCL-5 demonstrated 
excellent reliability in the total sample (Cronbach’s 
α = .96, 95% CI [.95–.96]), as well as in the German 
(Cronbach’s α = .95, 95% CI [.94–.96]) and Arabic 
(Cronbach’s α = .96, 95% CI [.95–.96]) subsamples. 
The average inter-item correlation was M(r) = 0.54, 
with negligible differences between the German and 
Arabic versions of the PCL-5. Notably, inter-factor 
correlations allowed us to measure PTSD as a cohesive 
construct.

3.3. Structural validity

To assess structural validity, the most common six 
models (see SM1) were tested using separate and over
all CFAs. The fit indices for the separate CFAs of the 
German and Arabic versions of the PCL-5 are pre
sented in Table 2, and the fit indices for the overall 
CFA are shown in Table 3. Examining the German 
version of the PCL-5, the CFAs indicated an excellent 
model fit for both the Hybrid and Anhedonia models, 
while all models were considered to have an adequate 
fit. Differences in fit indices comparing the Anhedonia 
and Hybrid models indicated a negligible change in 
model fit that marginally favoured the Anhedonia 
model over the Hybrid model.

For the Arabic version of the PCL-5, the CFA results 
indicated an acceptable model fit for all models tested, 
but the Hybrid model was favoured. Given the gener
ally good model fit, we investigated the changes in fit 
indices, but we found that the ΔCFI, ΔTLI, ΔSRMR, 
and ΔRMSEA showed negligible changes in model fit. 
The CFA of the total sample confirmed the findings 
of a good to excellent model fit for both the Anhedonia 
and Hybrid models, with a marginal preference for the 
Hybrid over the Anhedonia model.
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In summary, the separate and the total sample CFAs 
suggest that both the Anhedonia and Hybrid models 
have a good to excellent model fit. Consequently, we 
tested measurement invariance by comparing the Ger
man and Arabic versions of the PCL-5 based on both 
the Hybrid and Anhedonia models via MGCFA, 
which involved a series of hierarchical model tests.

3.4. Measurement invariance

We first assessed configural and threshold invariance 
based on the Anhedonia model, then we tested metric, 
scalar, and full invariance. The Anhedonia model 
confirmed configural and threshold invariance, with 
fit indices meeting the cut-off criteria. Notably, in 
the MGCFA of the Anhedonia model, metric invar
iance was evaluated as given. Testing scalar invariance, 
CFI = .986, TLI = .986, SRMR = .044 and RMSEA  
= .053, 90% CI [.046–.059] (see Table 4), suggested a 
reasonably good model fit, χ²(df = 378) = 519.095, p  
< .001. Additionally, the comparison of the metric 
and scalar models, indicated by Δχ²(df = 14) = 91.888, 
p < .001, led to the rejection of the assumption of sca
lar and full invariance.

Following the same procedure mentioned above, 
the results of the MGCFA based on the Hybrid 
model confirmed both configural and threshold invar
iance (see Table 4 for fit statistics). For metric invar
iance, the model test indicated a good model fit for 
the metric model, while the remaining fit indices 
suggested a good model fit for the scalar model: CFI  
= .986, TLI = .985, SRMR = .043, RMSEA = .054, 90% 
CI [.047–.060]. However, scalar invariance was 
rejected in the MGCFA based on the Hybrid model, 
as indicated by χ²(df = 364) = 490.434, p < .001 and 
Δχ²(df = 13) = 91.135, p < .001, when comparing the 
metric to the scalar invariance model. Full invariance 
was similarly rejected due to the rejection of scalar 

invariance in the MGCFA based on the Anhedonia 
and Hybrid models.

In the MGCFA, the German and Arabic versions of 
the PCL-5 did not show scalar invariance. The fit indi
ces (CFI and TLI) also increased up to metric invar
iance and then decreased, while RMSEA reached its 
lowest value during metric invariance testing and 
increased thereafter (see Table 4). This suggested a 
good model fit for the configural and threshold invar
iance model, assuming that metric invariance did not 
degrade the model fit. Testing the scalar invariance 
model revealed significant chi-square values (p  
< .001) and a significant decrease in model fit (Δχ²) 
from the metric to the scalar invariance model. This 
confirmed the rejection of scalar invariance, indicating 
differences in the intercepts between the two versions 
of the PCL-5 across subsamples.

4. Discussion

The present study investigated the cross-cultural vali
dation of the German and Arabic versions of the PCL- 
5 to ensure its cross-cultural comparability.

Initially, the present findings indicate that, while no 
significant difference was observed between the Arabic 
and German subsamples in terms of exposure to at 
least one traumatic event, the two subsamples differ 
in terms of trauma frequency and trauma type. The 
Arabic participants reported nearly twice as many 
traumatic events per person, with a significantly 
higher rate of man-made trauma. This finding aligns 
with previous research (Blackmore et al., 2020; Nes
terko et al., 2020) that identifies cumulative exposure 
to interpersonal trauma as a significant risk factor 
for the development of severe PTSD. Correspond
ingly, the Arabic subsample displayed higher PCL-5 
scores than the German subsample, that reported 
fewer, predominantly accidental traumatic events. 

Table 2. Overview of Model Fit Indices from the CFAs per Subsample.
German subsample

Model n npar χ² df p CFI ΔCFI SRMR ΔSRMR TLI ΔTLI RMSEA [90% CI] ΔRMSEA

DSM-5 283 106 266.375 164 <.001 .975 – .055 – .972 – .071 [.062–.080] –
Dysphoria 283 106 263.386 164 <.001 .975 – .057 – .971 – .071 [.062–.080] –
Externalising behaviour 283 115 202.608 155 .006 .981 – .050 – .976 – .065 [.056–.074] –
Dysphoric arousal 283 110 205.452 160 .009 .981 – .050 – .978 – .063 [.053–.072] –
Hybrid 283 121 127.076 149 .903 .989 – .040 – .987 – .049 [.038–.059] –
Anhedonia 283 115 131.364 155 .916 .990 .000 .041 −.001 .988 −.001 .047 [.036–.057] .002

Arabic subsample

Model n npar χ² df p CFI ΔCFI SRMR ΔSRMR TLI ΔTLI RMSEA [90% CI] ΔRMSEA

Dysphoria 282 106 286.397 164 <.001 .970 – .047 - .965 – .085 [.077–.094] –
Dysphoric arousal 282 110 204.159 160 .010 .979 – .042 - .975 – .072 [.063–.081] –
DSM-5 282 106 208.335 164 .011 .979 – .042 - .976 – .071 [.062–.080] –
Externalising behaviour 282 115 185.597 155 .047 .980 – .040 - .976 – .071 [.062–.080] –
Anhedonia 282 115 156.335 155 .455 .985 – .037 - .981 – .063 [.053–.072] –
Hybrid 282 121 135.745 149 .774 .986 −.002 .034 .003 .983 −.001 .060 [.050–.070] .022

Note. Models are presented in hierarchical order, with the best-fitting model at the bottom. ΔCFI and ΔRMSEA represent differences in fit indices relative to 
the immediately preceding model with a slightly poorer fit. n: number of participants; npar: number of parameters; χ²: chi-square; df: degree of freedom; 
CFI: comparative fit index; SRMR: standardised root mean square residual; TLI: Tucker–Lewis index; RMSEA: root mean square error of approximation.
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These findings underscore the importance of a robust, 
culturally sensitive validation of the PCL-5 to enable a 
valid interpretation of (the observed) differences in 
symptom severity and prevalence.

The internal consistency of the PCL-5 was found to 
be excellent, supporting its status as a psychometri
cally robust instrument (Blevins et al., 2015; Brahim 
et al., 2022; Krüger-Gottschalk et al., 2017) and justify
ing further investigation of its structural validity.

The subsample CFAs and the total sample CFA 
demonstrated an adequate fit for all tested models. 
The Hybrid and Anhedonia models exhibited the 
best model fit, consistent with the conceptual overlap 
between these six to seven factor models. Both models 
include the core symptom clusters of PTSD such as 
intrusion, avoidance, negative affect, anhedonia, as 
well as dysphoric and anxious arousal. The Hybrid 
model further differentiates dysphoric arousal by iso
lating externalising symptoms (e.g. irritability, risk- 
taking behaviour), thereby recognising that heigh
tened negative affect or cognitive distress does not 
necessarily lead directly to behavioural dysregulation.

While the Anhedonia and Hybrid models are fre
quently identified as the most suitable structures in 
both the Arabic and German PCL-5 (e.g. Ibrahim 
et al., 2019), this alone does not justify conclusions 
about cross-cultural comparability (Brown et al., 
2015). Moreover, an examination of the PCL-5’s 
measurement invariance is essential to ensure the 
comparability of outcomes in its global application. 
In light of the ongoing political unrest and global refu
gee movements, the evaluation of the cross-cultural 

applicability of the PCL-5, particularly between Euro
pean and Middle Eastern populations, is highly rel
evant. Addressing this, the present study applied 
MGCFA to test measurement invariance across the 
German and Arabic versions of the PCL-5. The results 
of the MGCFA, based on the Anhedonia and Hybrid 
models, supported configural, metric, and threshold 
invariance, underscoring the instrument’s conceptual 
robustness in this cross-linguistic and potentially 
cross-cultural contexts. The confirmed metric invar
iance suggests that the PCL-5 items exhibit a compar
able correlation with underlying PTSD factors in both 
the German and Arabic versions. However, the lack of 
scalar invariance suggests that some items may func
tion differently across both, the Arabic and the Ger
man versions. In particular, differences in item 
intercepts have the potential to lead to different 
PCL-5 sum scores, even when the underlying level of 
PTSD severity is equivalent across groups. The under
lying causes of the differences in item intercepts can
not be definitively ascertained based on the present 
findings. One possible explanation for this phenom
enon is that lacking scalar invariance reflects vari
ations in the meaning-making and expression of 
PTSD symptoms across the Arabic and the German 
languages and cultures (Hosny et al., 2023). For 
instance, certain symptoms of PTSD may carry differ
ent connotations, are more or less socially acknowl
edged, or are interpreted differently in terms of 
severity or salience, potentially influencing the item 
responses (Hinton & Lewis-Fernández, 2011; Hosny 
et al., 2023). Therefore, a comparison of the PCL-5 

Table 3. Overview of Model Fit Indices from the CFAs in the Total Sample.
Total sample

Model n npar χ² df p CFI ΔCFI SRMR ΔSRMR TLI ΔTLI RMSEA [90% CI] ΔRMSEA

Dysphoria 565 106 434.458 164 <.001 .974 – .042 – .970 – .081 [.075–.087] –
DSM-5 565 106 349.954 164 <.001 .980 – .038 – .976 – .072 [.066–.078] –
Dysphoric arousal 565 110 322.838 160 <.001 .981 – .037 – .977 – .071 [.065–.077] –
Externalising behaviour 565 115 314.054 155 <.001 .980 – .037 – .976 – .073 [.067–.079] –
Anhedonia 565 115 193.955 155 .018 .989 – .030 – .986 – .055 [.048–.061] –
Hybrid 565 121 178.296 149 .051 .989 .000 .029 .001 .986 .000 .055 [.048–.061] .000

Note. Models are presented in hierarchical order, with the best-fitting model at the bottom. ΔCFI and ΔRMSEA represent differences in fit indices relative to 
the immediately preceding model with a slightly poorer fit. n: number of participants; npar: number of parameters; χ²: chi-square; df: degree of freedom; 
CFI: comparative fit index; SRMR: standardised root mean square residual; TLI: Tucker–Lewis index; RMSEA: root mean square error of approximation.

Table 4. Fit Statistics for the MGCFA of the German and Arabic versions of the PCL-5 across German and Arabic Subsamples
Anhedonia model n npar χ² df p CFI SRMR TLI RMSEA [90% CI]

Configural model 565 230 287.700 310 .814 .987 .039 .985 .055 [.047–.062]
Threshold model 565 190 346.418 350 .544 .987 .039 .986 .051 [.045–.058]
Metric model 565 176 427.206 364 .012 .989 .044 .989 .047 [.040–.054]
Scalar model 565 162 519.095 378 <.001 .986 .044 .986 .053 [.046–.059]
Full model 565 142 519.095 398 <.001 .985 .044 .986 .052 [.046–.058]

Hybrid model n npar χ² df p CFI SRMR TLI RMSEA [90% CI]

Configural model 565 242 262.820 298 .930 .988 .037 .985 .054 [.047–.061]
Threshold model 565 202 321.539 338 .732 .988 .037 .987 .051 [.044–.058]
Metric model 565 189 401.350 351 .033 .989 .043 .988 .048 [.041–.055]
Scalar model 565 176 490.434 364 <.001 .986 .043 .985 .054 [.047–.060]
Full model 565 156 490.434 384 <.001 .985 .043 .985 .053 [.047–.059]

Note. n: number of participants; npar: number of parameters; χ²: chi-square; df: degree of freedom; CFI: comparative fit index; SRMR: standardised root 
mean square residual; TLI: Tucker–Lewis index; RMSEA: root mean square error of approximation.
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sum scores of the German and Arab versions may 
result in an inaccurate interpretation, as the observed 
differences may reflect a measurement bias rather than 
actual differences in symptom severity. A frequently 
applied approach in current research involves the util
isation of sample-specific cut-off adjustments (Pettrich 
et al., 2025), derived from sensitivity and specificity 
analyses. Although such adjustments have been 
implemented empirically in previous studies, 
measurement invariance of the PCL-5 German and 
Arabic version had not yet been formally examined. 
The present findings are consistent with these prior 
adaptations and offer preliminary empirical evidence 
that validates their efficacy.

4.1. Limitations

Due to the specificity of the examined sample, particu
larly the Arabic subsample, the scalar non-invariance 
observed in this study suggests that PCL-5 outcomes 
may not be fully comparable between German indi
viduals and Arabic individuals with refugee or 
migration backgrounds. Although the total sample 
was recruited in Germany to align living conditions 
and ensure system standardisation, the Arabic sub
sample differs from the German subsample in terms 
of sociocultural homogeneity. Specifically, the Arabic 
subsample primarily includes migrants and refugees 
from various countries of origin, resulting in increased 
heterogeneity within the subsample and potentially 
contributing to selection bias. Accordingly, differences 
between the subsamples extend beyond mere linguistic 
or cultural variation. Due to this sociocultural hetero
geneity and other confounding factors, the results 
must be interpreted with caution, as Arabic culture 
should not be treated as a homogenous construct. 
Thus, no conclusions should be drawn regarding the 
comparability of PCL-5 outcomes across all Arabic- 
speaking populations. Additionally, processes of cultural 
adaptation in the host country may have influenced 
symptom reporting, potentially leading to an underesti
mation of measurement variance in the cross-cultural 
comparison and overly optimistic conclusions.

A selection bias is likely introduced by conducting 
the (MG)CFA as a complete-case analysis by including 
only participants with complete PCL-5 data. This may 
limit representativeness of the sample, as missing data, 
which is not entirely random, may systematically 
exclude certain subgroups. Although alternative 
methods for handling missing data, such as FIML, are 
well-established in structural equation modelling, 
FIML is currently not fully supported for ordinal (categ
orical) indicators in lavaan (Rosseel, 2012). Therefore, 
we opted for a conservative approach using WLSMV 
estimation in lavaan to ensure appropriate modelling 
of ordinal data. This approach also minimises potential 
bias from imputation and enhances internal validity, but 

at the cost of a reduced sample size and a potential 
increase in selection bias if data is not missing comple
tely at random. Consequently, this limits ecological 
validity and the generalizability of our findings.

The lack of scalar invariance often prompts testing 
for partial scalar invariance, which involves freeing 
intercepts for items exhibiting non-invariance (Put
nick & Bornstein, 2016). However, as discussed 
above, the limited comparability of the subsamples 
can complicate such analyses. Additionally, when 
assessing partial scalar invariance, it is assumed that 
only a limited number of items vary across groups. 
Conversely, the absence of scalar invariance alongside 
robust metric invariance demonstrated in the present 
study suggests that a considerable number of items 
likely exhibit non-invariance. Therefore, the examin
ation of partial invariance appears to be unwarranted 
in this context.

Another limitation of the present study is that it 
considered only those factor models that had already 
been assessed in both the German and Arabic versions 
of the PCL-5. While this approach ensures a methodo
logically well-founded model selection, it does not 
claim to be exhaustive. For instance, the parsimonious 
and psychometrically robust two-factor bifactor 
model proposed and tested by Pettrich et al. (2024) 
in the German PCL-5 version was not included in 
the analyses.

4.2. Clinical implications

Parsimonious models, such as the DSM-5 model, have 
demonstrated clinical advantages (e.g. Pettrich et al., 
2024). The reduced number of factors in general 
results in an increased number of items per factor, 
thereby enhancing model stability for parsimonious 
models. Thus two- to four-factor models have been 
proposed to enhance clinical utility (e.g. Schmitt 
et al., 2018). Conversely, more complex models com
prising numerous narrowly defined factors are chal
lenging to implement in clinical practice, particularly 
when individual factors are represented by fewer 
than three items (e.g. avoidance or anxious arousal). 
This has been demonstrated to be associated with 
diminished psychometric stability and limited inter
pretability (Rasmussen et al., 2019). Nonetheless, 
while complex factor models may complicate clinical 
implementation, they allow for a more nuanced rep
resentation of PTSD symptomatology. For instance, 
the Hybrid and Anhedonia models differentiate symp
tom clusters (e.g. intrusions, avoidance, negative 
mood/cognition, hyperarousal), supporting more pre
cise diagnosis. Consistently, these two multidimen
sional models demonstrated superior model fit 
compared to parsimonious factor models, such as 
the DSM-5 model, in the present study.
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As previously indicated, the lack of scalar invar
iance in the superior models examined in MGCFA 
indicates that PCL-5 cut-off scores may necessitate 
sample-specific adaptation. Current research rec
ommended cut-off scores ranging from 22 to 49. For 
instance, Krüger-Gottschalk et al. (2017) proposed a 
cut-off of 31–33 for German samples, while Ibrahim 
et al. (2018) advocated a cut-off of 23 for Arabic 
samples from (post-)conflict regions. The adaptation 
of cut-off scores to the cultural, linguistic, and contex
tual characteristics of the target population, as 
described previously, has the potential to enhance 
the accuracy and comparability of PTSD assessments 
across groups (see also Ibrahim et al., 2018). In hetero
geneous populations, sample-specific cut-off adap
tations remain the most pragmatic approach to 
minimise diagnostic bias, ensuring cultural sensitivity 
and maintaining the comparability to ensure the glo
bal validity of the PCL-5.

4.3. Future research

Future research should aim to identify models that 
achieve an optimal balance between good model fit, 
model parsimony, clinical utility, and diagnostic 
precision.

In order to consider clinical implications, it is 
essential that future research include parsimonious 
models in their measurement invariance analysis, con
sidering all recent factor models for PCL-5.

The present findings are currently limited to Ger
man- and Arabic-speaking populations in Europe. 
Future research should include more diverse popu
lations (e.g. Hansen et al., 2023) to enhance generaliz
ability and validate diagnostic instruments that 
account for population-specific differences in symp
tom perception and expression, enabling accurate 
cross-group comparisons (Kleim & Ehlers, 2008; 
Wortmann et al., 2016). To ensure diagnostic accuracy 
across diverse populations and contexts, measurement 
invariance analyses of the PCL-5 should be extended. 
This will improve prevalence estimates, facilitate the 
identification of treatment needs, and enhance access 
to psychotherapeutic care.

While the present study primarily focused on 
measurement invariance between the German and 
Arabic versions, other studies have examined either 
the factor structure or the convergent and divergent 
validities of the PCL-5 separately within the German 
and Arabic samples (e.g. Ibrahim et al., 2018; Krü
ger-Gottschalk et al., 2017). Thus the present con
clusions are based on a combination of the current 
research, and the present study findings. Due to the 
methodological scope of the analyses, a full integration 
of these additional evaluations was not feasible within 
the present study. Therefore, to strengthen the basis 

from speculative to concrete recommendations on 
cut-off adaptations, we intend to expand the present 
study of measurement invariance by conducting a 
comprehensive psychometric evaluation of the PCL- 
5, encompassing assessments of construct validity, 
convergent and discriminant validity, as well as cri
terion validity. In this regard, sensitivity, specificity, 
and ROC analyses will be employed to ascertain sub
group-specific cutoff scores for the PCL-5 German 
and Arabic version.

To comprehensively assess measurement invar
iance in cross-cultural PTSD assessment, future 
research should extend such designs beyond a single 
instrument, such as the German and Arabic versions 
of the PCL-5. While preliminary evidence supports 
the hypothesis of configural, metric, and scalar invar
iance of the Impact of Event Scale–Revised (IES-R) 
across gender, age, and marital status (e.g. Ali 
et al., 2022), cross-linguistic or cross-cultural invar
iance for IES-R and also for clinical interviews like 
the Clinician-Administered PTSD Scale for DSM-5 
(CAPS-5; Weathers et al., 2013b), between English 
or other Western language and Arabic versions, 
remains largely unexplored. Expanding measurement 
invariance testing to a broader range of tools would 
therefore enhance understanding of the cross-cul
tural applicability of the Western conceptualisation 
of PTSD.

4.4. Conclusion

Overall, both the German and Arabic versions of the 
PCL-5 are reliable diagnostic tools for assessing 
PTSD symptoms, with a six-to-seven-factor structure 
(Anhedonia and Hybrid models) being confirmed for 
both versions by single-group CFAs. Moreover, the 
present study provides important evidence for metric 
measurement invariance of the PCL-5 across the 
German and Arabic populations, allowing meaning
ful comparisons of PTSD symptom structure 
between these populations. However, the 
scalar non-invariance suggests that the sum scores 
are not directly comparable, as it is debatable 
whether the strength in symptom experience and 
expression of PTSD in PCL-5 differ between German 
and Arabic. Addressing this, future research is 
needed to validate context-sensitive, population- 
adapted cut-off scores to improve diagnostic accu
racy. In addition, comprehensive psychometric 
research is needed, including the investigation of 
measurement invariance in other PTSD instruments 
in several populations for a more global view on 
PTSD assessment adequacy.

In a broader context, our findings underscore the 
critical need for cultural, linguistic, and contextual 
sensitivity in the assessment of PTSD to avoid bias 
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in epidemiologic research (e.g. prevalence estimates) 
and clinical practice (e.g. assessment of mental health 
care needs and identification of appropriate treat
ment), particularly when applying Western-devel
oped instruments to populations with divergent 
cultural backgrounds. Ultimately, adopting flexible, 
context-adapted approaches will enhance both psy
chometric robustness and clinical utility, ensuring 
fair, valid cross-cultural PTSD diagnoses and bet
ter-informed treatment decisions.
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