PSYCHO-
TRAUMATOLOGY

EUROPEAN JOURNAL OF PSYCHOTRAUMATOLOGY
2025, VOL. 16, NO. 1, 2504841 5
https://doi.org/10.1080/20008066.2025.2504841 N

Taylor & Francis
Tayior & Francis Group
8 OPEN ACCESS

Feasibility of an interpreter-mediated neuropsychological test battery for
trauma-affected refugees

CLINICAL RESEARCH ARTICLE

&b T Rune Nielsen @<, Linda Nordin @9 Sabina Palic ©®%¢ and

b,f

Seren Kit Bothe
Marie Hegh Thggersen

3DIGNITY: Danish Institute Against Torture, Copenhagen, Denmark; "Department of Psychology, University of Copenhagen, Copenhagen,
Denmark; “Danish Dementia Research Centre, Copenhagen University Hospital — Rigshospitalet, Copenhagen, Denmark; dDepartment of
Psychology, Lund University, Lund, Sweden; “Mental Health Services, Psychiatric Centre Glostrup, Glostrup, Denmark; fCopenhagen
University Hospital, Rigshospitalet, Copenhagen, Denmark

ABSTRACT

Background: Cognitive impairment in trauma-affected refugees is often unassessed due to the
absence of suitable cross-cultural neuropsychological measures, the high prevalence of
psychiatric symptoms, and the need for interpreter mediation. This poses both a clinical
challenge and a health inequality for trauma-affected refugees who are left without access
to much needed rehabilitation. Untreated cognitive impairment is likely to reduce the
effectiveness of mental health interventions.

Aim: To assess the operational and clinical feasibility of a neuropsychological test battery
specifically developed for trauma-affected refugees from Syria.

Method: A neuropsychological test battery was developed to assess executive function, mental
speed, attention, and memory. The test battery was administered to 27 refugees from Syria
recruited after being referred for specialized trauma treatment. Operational feasibility was
assessed by examining completion time and completion rate. Clinical feasibility was assessed
through performance validity rates, skewness, and floor effects.

Results: The test battery included Supermarket Fluency, Color Trails Test, Symbol Digit Modalities
Test, World Health Organization/University of California, Los Angeles — Auditory Verbal Learning
Test, and Digit Span. The mean completion time was 54 min, with 62% of participants
completing the full battery and 70% of all tests being completed. Concerning performance
validity, 11% of the participants failed two performance validity tests, while 26% failed one. Tests
scores were generally skewed, and one subtest, Color Trails 2, showed evidence of a floor effect.

Conclusions: Despite high levels of cognitive impairment in trauma-affected refugee populations,
to our knowledge, the feasibility of a neuropsychological test battery has not previously been
established for this group. This study supports the operational and clinical feasibility of the
proposed interpreter-mediated neuropsychological test battery to trauma-affected refugees,
provided that additional time is allocated to complete tests with time limits. The study highlights
the need for cross-cultural validation of neuropsychological tests in trauma-affected refugees.

Viabilidad de una bateria de pruebas neuropsicolégicas mediada por
intérprete para refugiados afectados por trauma

Antecedentes: El deterioro cognitivo en los refugiados afectados por trauma suele no ser
evaluado debido a la ausencia de pruebas neuropsicolédgicas transculturales adecuadas, la
alta prevalencia de sintomas psiquidtricos, y la necesidad de mediaciéon por intérprete. Esto
plantea tanto un desafio clinico como una desigualdad en salud para los refugiados
afectados por trauma, quienes quedan sin acceso a una rehabilitacion muy necesaria. El
deterioro cognitivo no tratado probablemente reduce la eficacia de las intervenciones en
salud mental.

Objetivo: Evaluar la viabilidad operativa y clinica de una bateria de pruebas neuropsicolégicas
desarrolladas especificamente para refugiados sirios afectados por trauma.

Método: Se desarrollé una bateria de pruebas neuropsicoldgicas para evaluar la funcién
ejecutiva, velocidad mental, atencion y memoria. Esta bateria fue administrada a 27
refugiados sirios reclutados luego de ser derivados a tratamiento especializado para trauma.
La viabilidad operativa se evalué examinando el tiempo de aplicacién y la tasa de
finalizacién. La viabilidad clinica se evalué mediante los indices de validez del rendimiento,
asimetria y el efecto suelo.

Resultados: La bateria de pruebas incluyé Fluidez de Supermercado (Supermarket Fluency),
Prueba de Colores y Sendas (Color Trails Test), Prueba de Simbolos y Digitos (Symbol Digit
Modalities Test), Prueba de Aprendizaje Verbal Auditivo de la Organizacion Mundial de la
Salud/Universidad de California, Los Angeles (World Health Organization/University of
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California, Los Angeles Auditory Verbal Learning Test), y Apertura de Digitos (Digit Span). La
media del tiempo de aplicacion fue de 54 minutos, con un 62% de los participantes
completando toda la bateria y un 70 % de todas las pruebas individuales completadas. En
cuanto a la validez del rendimiento, el 11 % de los participantes fall6 en dos pruebas de
validez del rendimiento, mientras que el 26 % fall6 en una. Los puntajes de las pruebas
fueron generalmente asimétricos y un subtest, Color Trails 2, mostro evidencia de un efecto
suelo.

Conclusién: A pesar de los altos niveles de deterioro cognitivo en poblaciones de refugiados
afectados por trauma, hasta donde sabemos, la viabilidad de una bateria de pruebas
neuropsicoldgicas no habia sido previamente establecida para este grupo. Este estudio
respalda la viabilidad operativa y clinica de la bateria de pruebas neuropsicolégicas mediada
por intérprete propuesta para refugiados afectados por trauma, siempre que se asigne
tiempo adicional para completar las pruebas con limite de tiempo. El estudio subraya la
necesidad de validacién transcultural de las pruebas neuropsicolégicas en refugiados

afectados por trauma.

1. Introduction

Never before have so many people been displaced as
today, with one in every 69 people globally being
forced to flee their homes (UNHCR, 2023). Refugees
face a heightened risk of developing mental disorders
and experiencing cognitive impairment (Mirabolfathi
et al., 2022; Steel et al., 2009). However, cognitive
impairments can be difficult to assess due to the lack
of suitable tools for this culturally and linguistically
diverse group. As the global refugee population con-
tinues to grow, there is an urgent need for cross-cultu-
rally sensitive approaches to effectively assess and
address cognitive impairment in this vulnerable
group.

Refugees who have experienced war, conflict, and
flight are at an increased risk of developing post-trau-
matic stress disorder (PTSD) (Steel et al., 2009) and
have a high prevalence of cognitive impairment
measured in the cognitive domains attention (Mira-
bolfathi et al., 2022), memory, and executive functions
(Ainamani et al., 2017; Diaz & Wallin Lundell, 2023;
Nordin, 2020; Nordin et al, 2024; Stergiopoulos
et al., 2015). This substantially reduces wellbeing,
level of functioning, and aggravates comorbid psychia-
tric conditions, such as depression or anxiety (Ester-
man et al., 2019; Riley et al., 2019). Cognitive
impairment is an important clinical challenge as it
may impact patients’ ability to profit from first line
mental health treatment. Neuropsychological testing
enables the identification of both the type and severity
of cognitive impairment, and adjustment of treatment
strategies accordingly.

However, a lack of suitable neuropsychological tests
for trauma-affected refugee populations makes cogni-
tive assessment highly challenging. This is due to most
tests being developed and normed in a western context
and therefore representative of a western cultural,
educational, and linguistic context. Further, a range
of factors are known to substantially influence neurop-
sychological test performance, including linguistic fac-
tors (e.g. age of second language acquisition),

education and literacy, and culture (Ardila et al.,
2010; Franzen et al., 2020, 2022). The cultural factor
includes issues like being unfamiliar with testing situ-
ations (test naivety) or a cultural weight on thorough-
ness rather than speed (Ardila, 2005). Studies further
shows that test results differ between ethnic groups
(Nielsen et al., 2018) and that refugees have been
unfairly accused of underperforming (malingering)
on neuropsychological tests, as evidenced by failing
performance validity tests when using (western) cri-
terion-based cut-offs (Gates et al., 2023). Together,
these factors make most conventional tests unsuitable
for assessment of heterogenic trauma-affected refugee
populations. A biased assessment of cognitive impair-
ments can have substantial negative consequences for
refugees, who are often forced to pursue new careers,
establish new homes, and seek out somatic and mental
health treatment. Further, a valid assessment can be
quite the ordeal for the psychologist tasked with asses-
sing refugees, with current guidelines leaving it to the
individual psychologist to describe and judge
strengths and limitations when doing so (Nielsen
et al., 2024).

Cognitive impairment has long been suspected of
impacting treatment of mental illness in refugees.
Treatment outcomes in trauma-affected refugees in
routine care in Denmark and other Nordic countries
are generally quite limited, with studies indicating
that a large subgroup of patients do not experience
substantial treatment gains (Carlsson et al., 2018;
Nordbrandt et al., 2020; Sandahl et al., 2017; Theger-
sen et al., 2023). In addition, trauma-affected refugees
have reported high levels of head injury (Nordin,
2020) and severe cognitive difficulties. This led to
the hypothesis that a subgroup of trauma-affected
refugees might have unaddressed cognitive impair-
ments, leading to poor treatment outcomes. Thus,
this undocumented impairment could lead to a signifi-
cant healthcare inequality for trauma-affected refu-
gees. To address this challenge first the Symbol Digit
Modalities Test was included in routine monitoring



in a specialized clinic for trauma-affected refugees,
between 2013 and 2014 (Nordin et al., 2024) laying
the groundwork for the development of a broader
test battery presented in this study. After over a decade
of conflict, Syria represents the world’s largest refugee
crisis and largest refugee group in Denmark (Bend-
ixen, 2023). Refugees from Syria have experienced a
high degree of trauma exposure, including torture,
violence, or other organized crime (Peconga & Hogh
Thegersen, 2020).

The aim of this study was to investigate the feasi-
bility of a newly developed neuropsychological test
battery in recently arrived refugees from Syria,
assessed in a specialized trauma clinic setting. Feasi-
bility was evaluated based on the ability to deliver
and complete the tests within a set timeframe and
the extent to which the results indicated floor effects
or invalid performance.

2. Method
2.1. Participants

All participants were newly arrived refugees from
Syria in Copenhagen, Denmark, referred for treatment
in DIGNITYs national rehabilitation clinic (Theger-
sen et al., 2023). Inclusion criteria for receiving treat-
ment are:>18 vyears, refugee status, exposure to
torture or other organized violence, ability to self-
finance transportation to the rehabilitation clinic,
presence of primary psychiatric symptoms and
somatic symptoms requiring treatment, no current
alcohol or drug-abuse, and not currently suffering
from psychosis or acutely suicidal. Between 2016 and
2018, a total of 71 patients were eligible for partici-
pation in the project. Of these, 33 patients accepted

Table 1. Description of neuropsychological test battery.
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participation (46%). A key reason for non-partici-
pation was prioritizing treatment. Of the 33 patients
who initially accepted participation, six were excluded
(three did not originate from Syria, one failed to pro-
vide written consent, one had previously been exposed
to the test battery, and one later withdrew partici-
pation) resulting in a final sample of 27 participants.

2.2. The interpreter-mediated
neuropsychological test battery for trauma-
affected refugees

The Danish National Research Ethics Committee
exempted the study in accordance with national law.
Data collection was performed according to the Hel-
sinki Declaration and informed consent was obtained
at the neuropsychological testing session.

The neuropsychological test battery was developed
over a period of 15 months. This process included a
review of the existing literature, discussions in an
expert group comprising psychotraumatologists and
neuropsychologists, standardization of the adminis-
tration procedure in a manual, training of clinicians
and interpreters, and clinical implementation.

Tests were selected to assess core cognitive domains
commonly affected in PTSD and Traumatic Brain
Injury (TBI): Mental Speed, Attention, Memory, and
Executive Functions.

Additional selection criteria included cultural and
educational fairness - meaning the tests could be
administered across diverse ethnic backgrounds and
varying levels of formal education without requiring
content adaptation. Finally, all tests needed to be feas-
ible to conduct with an interpreter.

The test battery consists of five tests presented in
Table 1. The administration manual included pro-
cedures for test administration, scoring, norming,

Measure Cognitive domain

Description

Wechsler Adult Intelligence Scale 3rd edition
- Digit Span (WAIS-IIl - Digit Span)

Memory and attention

WHO/UCLA - Auditory Verbal Learning Test
(WHO/UCLA AVLT)

Memory and attention

Color Trails Test Part A and Part B (CTT) Executive Function.

Executive functions and
Mental Speed

Symbol Digit Modalities test (SDMT)

Supermarket Fluency Executive Functions

Digit Span is a subtest from WAIS-IIl. An increasing number of digits is read out

loud, which the test taker should repeat. Working memory is assessed by the
number of correctly repeated numbers, forwards then backwards.

WHO/UCLA AVLT is a culture sensitive test version of Rey Auditory Verbal

Learning Test adapted by WHO. Immediate recall (ALVT 1-5) is the number
correctly repeated after a list of 15 words is repeated over five trials.
Immediate recall after distractor (AVLT 6) is the number correctly recalled from
the first list after presentation and repetition of words from a distractor
wordlist. Recognition (AVLT7) is in this test battery administered after
Supermarket Fluency, and is the number of correctly recognized words among
15 distractor words after approx. 20 min.

CTT is a time-based language - and culture sensitive test comparable with Trail

Making Test. It consists of yellow or red numbered (1-25) circles. Executive
function is assessed by the time it takes to connect the circles in correct order
on part 1 (CTT1) and the time it takes to shift between the yellow and red
coloured circles while still connecting in the correct numbered order on part 2
(CTT2).

SDMT is a time-based test comparable to WAIS-V-Coding subtest and described

as culture free. Participants are presented with a symbol key corresponding to
numbers from 1-9. Executive function is assessed by the number of correctly
completed items within 90 s after 10 practising items.

Supermarket Fluency is a time-based verbal fluency test. Fluency is assessed by

is the number of named words in the semantic category ‘supermarket’ within
60 s.
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and interpretation of results and included an intro-
duction to the test battery for participants, as well as
a structured questionnaire to collect demographic
and medical information.

A revised test battery and accompanying manual
are currently being validated and are available free of
charge to qualified healthcare professionals upon
request or via DIGNITY’s website. Please note that
some tests are subject to copyright and must be pur-
chased from their respective publishers.

2.3. Procedures

All participants completed the neuropsychological test
battery at the DIGNITY clinic with the psychologist
assigned for treatment. Participants were also assessed
for depressive and anxiety symptoms with the 25-item
Hopkins Symptom Checklist (HSCL-25) (Wind et al.,
2017), for PTSD-symptoms with the Harvard Trauma
Questionnaire, part 4 (HTQ-4) (Mollica et al., 1992),
and level of functioning with the WHO Disability
Assessment Scale (WHODAS-20) (Ustiin et al.,
2010) as part of DIGNITY’s routine clinical assess-
ment (Thegersen et al., 2023). At the neuropsycholo-
gical test session, a structured questionnaire was
used to collect demographic and medical information,
including years of formal schooling, favourite subject
in school, history of head trauma (y/n, loss of con-
sciousness), subjective level of pain (on a five-point
scale), and other factors potentially affecting test per-
formance (open question). Also, the psychologist
noted the time to complete the test battery.

2.4. Implementation

The four administering psychologists had 5-12 years of
clinical experience and received specialized training in
neuropsychological assessment. Four experienced Ara-
bic-Danish interpreters were trained to interpret the
tests and adopt specific roles, depending on the nature
of the task (verbal or non-verbal). For non-verbal tests
(SDMT and CTT), the interpreter provided verbatim
interpretation of the instructions given by the psycholo-
gist. For verbal tests, the interpreter first provided verba-
tim interpretation and then took on different roles. In
Digit Span, the digit strings were read out, and responses
noted, by the interpreter. In WHO/UCLA AVLT, a
translated Arabic version of the word list was read out,
and responses noted, by the interpreter. In Supermarket
Fluency, the interpreter noted the number of words pro-
duced by the patient on the score sheet, while the psy-
chologist kept track of time.

2.5. Feasibility measures

Feasibility was assessed both operationally and clini-
cally with criteria presented in Table 2.

Operational feasibility was assessed by examining
completion time and completion rate for the test

Table 2. Operational and clinical criteria.

Feasibility
domain Feasibility measure Criterion
Operational Completion time < 90 min
Full battery completion > 50% of
participants
Individual test completion > 70% of
participants
Clinical Proportion under floor < 20% per test

< 20% of
participants

Failed >2 performance validity
tests (PVTs)

battery. The test battery was considered feasible if:
Data collection for the entire test battery, including
the structured questionnaire, could be administered
in 90 min or less. More than 50% of participants com-
pleted the entire test battery (Kalmar et al., 2008).

Each individual test was completed by 70% of the
participants (Badawi et al., 2021). Clinical feasibility
was assessed by examining the distribution of results
in terms of skewness, and failure on performance val-
idity tests (PVT) and proportion under floor. Failure
on PVT measures was based on established cutoffs
from previous research: WAIS-III Digit Span: <4
score for digits forward, <2 score for digits backward
and/or < 5 score in total (Daugherty et al., 2021; Lippa,
2018). AVLT recognition trial (AVLT7): <9 (Lippa,
2018; Reyes et al., 2019; Spreen & Strauss, 1998). Pro-
portion under floor was determined using individual
floor thresholds for each measure. Very low cut-offs
were selected to investigate if the battery can capture
the heterogeneity of the sample: Digit span forward/
backward <2  (second-to-last  possible score),
ALVTI1-7 <2 (second-to-last possible score), CTT1/
2>239 (10 s pr number), SDMT <5 (first row of
the score sheet), and Fluency <5. The test battery
was considered clinically feasible if.

The proportion of scores under floor was < 20%.
The percentage of participants failing two PVT
measures was < 20% (Gates et al., 2023; Lippa, 2018).

2.6. Data analysis

The collected data were analyzed with the statistical
programme R, version 4.3.3, using packages dplyr
(data manipulation and summary functions) and
ggplot2 (data visualization). Operational feasibility
was assessed through descriptive statistics, and analy-
sis of missing data and test completion time. Clinical
feasibility was examined by analyzing neuropsycholo-
gical test raw scores, including skewness, number of
participants scoring under PVT cut-offs or floor.

3. Results
3.1. Sociodemographic data

All participants scored over cutoff for PTSD, and the
majority were exposed to torture. Participants



reported low functioning on the WHODAS-12, scor-
ing above the 95th percentile for dysfunction (Ustiin
et al, 2010), including on the cognitive domain
(items 3 and 6). The participants were educated but
three participants reported very low level of education
(<3 years). Specifically, one participant reported being
both illiterate and innumerate and knowing only the
numbers 1-6 (Figure 1).

3.2. Operational feasibility

A total of 27 refugees from Syria completed parts of
(10 (37%) participants), or the entire (17 (63%) par-
ticipants), neuropsychological test battery with a
mean completion time of 54 min (SD=11) and a
maximum completion time of 75 min. AVLT had
the lowest completion rate, with eight participants
(30%) not completing all AVLT measures. Digit
Span and Supermarket Fluency had the highest com-
pletion rates, with 26 participants (96%) completing

Sociodemographic and

psychiatric characteristics
Characteristic M (SD) N N missing
N 27

Female 17

Age 40 (8)

Education (years)  10.5 (3.1) 8
Years in Denmark 3 (1) 2
Exposed to torture 17 2
Psychiatric mean

HSCL* 2.7 (0.49) 9
HTQ-4%* 2.69 (0.5)

WHODAS-12** 36 (8.86) 10
HTQ-4 subscale domains

Re-experiencing 3.08 (0.6)

Dissociation 2.15(0.9)

WHODAS-12 cognitive domain***

Problems learning 3.2 (1.3)** 10
Problems with 3.1 (1.2)** 10
concentration

*HSCL and HTQ-4 range from 1 (low) to 4 (high) and a cut-
off point of 1,75 on HTQ4 suggests a DSM IV-PTSD
diagnosis (Mollica et al., 1992). **WHODAS-12 items
range from 1 (low) to 5 (high). ***WHODAS-12 items 3
and 6.

Figure 1. Sociodemographic and psychiatric characteristics.

EUROPEAN JOURNAL OF PSYCHOTRAUMATOLOGY e 5

all test measures. Completion rates for the individual
tests in the battery are presented in Table 3. After
assessment of the first three participants, the order
of test administration was adjusted so that WAIS-III
Digit Span was administered first rather than the
AVLT to start with a shorter test. Further inclusion
of confounding factors, e.g. pain or medication, on
the structured questionnaire was added for inclusion
into patient records.

3.3. Clinical feasibility

Table 3 shows the completion rate and raw score data
for the neuropsychological tests as well as their pub-
lished administration times (Axelrod, 2001; D’Elia
et al., 1999; Smith, 1982; Spreen & Strauss, 1998,
p. 328).

3.4. Skewness and floor effects

Skewness is an indication of the symmetry of the dis-
tribution where a high score describes how far the
mean is from the middle of the distribution. Some
tests displayed slight left or right skewness. Notably,
AVLT1 and CTT1 showed strong right skewness
(>1) with a long tail towards higher scores indicating
few individuals achieving high scores, while the
majority achieved lower scores. This skewed distri-
bution is also illustrated in Figure 2.

CTT2 failed the floor effect criteria with 27% of par-
ticipants exceeding the 240-second time limit. The
proportion scoring under floor on the remaining
tests was below 20%, ranging from 0% to 13%.

3.5. Performance validity testing

Seven participants (26%) failed one performance val-
idity test; three WAIS-III Digit Span, and four
AVLT-recognition. Further, three participants (11%)
failed both performance validity tests (WAIS-III
Digit Span and AVLT-recognition).

4, Discussion

Overall, the study supports the operational and clinical
feasibility of the developed test battery. Test were
delivered within the allocated time with completion
rates above the set threshold. Results were skewed
and non-normally distributed with few participants
scoring at the higher end, and the majority scoring
at the lower end. However, floor effects were generally
low with only one subtest, CTT2, showing evidence of
a floor effect. This indicates that the test battery can
cover the diverse range of scores in the group of
trauma-affected refugees. Several considerations
regarding feasibility emerged from the analysis
which are important to highlight.
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Table 3. Raw neuropsychological data.

Subtest Reported administration ~ Completion rate Range of Raw score mean? Raw score Proportion under
measure Missing time (5) scores (SD) skewness® floor®
DSF¢ 1 4 min 96 1-10 6.12 (2.20) —0.67 8%
DSB® 1 96 1-9 5.42 (2.06) —-0.23 8%
AVLT1¢ 4 15 min 85 2-14 6.43 (2.46) 1.16 4%
AVLT5¢ 7 74 4-15 10 (3.2) —0.12 0%
AVLT6® 5 81 2-13 7.4 (3.6) 0.32 4%
AVLT7¢ 8 70 5-15 11 (3.8) -0.34 0%
cmif 2 8 min 93 31-240 106 (61.8) 1.09 13%
crr2f 4 85 83-240 159 (60.3) 0.25 27%
SDMT 4 5 min 85 6-59 29.4 (14.2) 0.24 0%
Fluency 1 2 min 96 3-43 18.3 (11.2) 0.66 4%

Note. A higher raw score indicates better performance except for CTT where the score represents time, so the opposite is true.
PA higher skewness indicates an asymmetrical distribution with a long tail on the right side e.g. few higher neuropsychological scores.

“Indicates the percentage of scores under the individually defined floor.

DSF is WAIS-III Digit Span Forward and DSB is WAIS-IIl Digit Span Backward.
€Auditory Verbal Learning Test trial 1) immediate recall after first reading. Trial 5) recall after 5th reading, Trial 6) recall after distractor, Trial 7) 20 min

recognition.
fColor Trails Test Part 1 and Part 2.

First, consistent with earlier studies (Veliu &
Leathem, 2017) the findings suggest that refugees
should be allowed more time to complete neuropsy-
chological tests than the reported time limits. While
the study supports the overall clinical feasibility of
the test battery, the CTT2 failed the floor effect cri-
terion, with 27% of participants reaching the floor.
The CTT2 is a time-based test and uses a manual-
specified 10-second prompt if participants fail to

score of 240. As suggested in previous cross-cultural
studies (Nielsen et al., 2018), it may be valuable to
extend the time before a prompt is given to 20 s,
with a corresponding maximum score of 480 to ensure
the CTT effectively captures the range of scores in
trauma-affected refugees. The need to extend the
time limit can stem from multiple factors, such as a
cultural weighting on thoroughness over speed
(Ardila, 2005), low educational level (Rabelo et al.,

identify the next target, resulting in a maximum  2010), or impaired mental speed, a known
WAIS Forward WAIS Backward AVLT1
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Figure 2. (A-J) Histogram of the distribution of scores.
Note: The red dashed line indicates the defined floor cut-off score.



characteristic in PTSD (Vasterling & Lippa, 2014).
Second, the study highlights the importance of accom-
modating varying degrees of educational levels when
planning and interpreting neuropsychological testing
for trauma-affected refugees. We found that three par-
ticipants had very little education raising concerns
about their literacy and numeracy. This has impli-
cations for feasibility and for the validity relating to
the cognitive construct being assessed, as we are inter-
ested in investigating the relevant cognitive function,
and not the participants’ numeracy (e.g. in the CTT)
or ability to write numbers (e.g. in the SDMT). For
example, one participant was innumerate and there-
fore could not complete three out of five tests
(WAIS-III Digit Span, CTT, and SDMT). Thus,
although widely applicable, the current test battery is
unfeasible for people who are innumerate. Third,
inclusion of shorter assessments may enhance the
overall feasibility of the test battery. A pattern
emerged, suggesting that lower test completion rates
and scores were associated with both the length and
order of administration of the neuropsychological
tests. For instance, WAIS-III Digit Span, which had
the highest completion rate, was administered at the
beginning of the test battery and was relatively quick
to administer. In contrast, the AVLT7, with the lowest
completion rate, was administered at the end of the
assessment and was part of the test with the longest
administration time. This suggests that tests with
longer administration times are difficult for the cur-
rent sample, and that fatigue may impact perform-
ance. A modified test battery could consider
investigating the role of fatigue by inclusion of shorter
tests and longer tests measuring the same cognitive
construct. Fourth, the study supports the feasibility
of interpreter-mediated testing with the current test
battery. This includes the interpreter taking on a
different role, which sometimes requires deviations
from the standardized instructions - a phenomena
also  previously observed in  cross-cultural
interpreter-mediated testing (Franzen et al., 2023;
Nielsen et al., 2024). We find that the inclusion of a
practice assignments as in WAIS-III Digit Span,
CTT and SDMT enhances the participants under-
standing of test requirements. Consistent with pre-
vious research, we find that interpreter mediated
testing is feasible when following these accommo-
dations (Nielsen et al., 2024) However, future research
should explore the impact of interpreter-mediation on
performance (Gates et al.,, 2023). This could not be
assessed in the current study, as all participants were
assessed with support from an Arabic interpreter.
Fifth, the use of Performance Validity Tests is a grow-
ing and promising field for identifying invalid per-
formance, but base rates for trauma-affected refugees
have so far been unexplored. Previous research indi-
cates that lower thresholds are necessary for specific

EUROPEAN JOURNAL OF PSYCHOTRAUMATOLOGY e 7

groups including culturally and linguistically diverse
populations (Lippa, 2018), non-psychotic psychiatric
patients (McWhirter et al., 2020), and when tests are
interpreter mediated (Gates et al., 2023), all of which
are characteristics of the present sample. Additionally,
PTSD-related symptoms such as dissociation and
flashbacks can substantially impact performance if
present during testing. To enhance the reliability of
results, trauma-informed practises should be applied,
including creating a safe environment and assessing
the occurrence of flashbacks. If flashbacks are a regular
part of the patient’s daily life, continuing testing even
after a flashback occurred may provide a more repre-
sentative assessment of their cognitive state. Lastly,
while the psychologists administering the tests initially
expressed concerns regarding the feasibility of testing
trauma-affected refugees, these concerns shifted over
the study period. The primary concern was a potential
negative impact of testing on the therapeutic alliance
and the participants’ wellbeing. The psychologists
were concerned that asking vulnerable patients to
complete challenging tests might make them feel mis-
understood or alienated, and lead to emotional
exhaustion or reduced self-esteem. However, as they
gained practical experience with testing, these con-
cerns proved to be unfounded. Based on their obser-
vations, patients generally had a positive experience
with the testing process. However, these findings
have not been systematically documented and warrant
further exploration.

This study represents an effort to adapt neuropsy-
chological tests for a trauma-affected, non-Western
refugee population. The high prevalence of cognitive
impairment among refugees, combined with the lack
of culturally appropriate neuropsychological tests,
highlights a significant health inequality for trauma-
affected individuals. While this study primarily
focused on the feasibility of the test battery, the
observed neuropsychological scores were so low that
their clinical interpretation may be constrained.
While PTSD-related cognitive impairments may con-
tribute to these low scores, other factors - such as very
low educational levels, linguistic barriers, and cultural
differences — could also play a significant role. Further-
more, with generally low scores across all domains,
especially when norm-adjusting using Western
norms, the test battery’s ability to differentiate
between low and very low scores is restricted, which
limits clinical interpretation. Nevertheless, given the
limited research into cognitive impairment in
trauma-affected refugees, employing assessments that
accommodate a broad range of scores is an important
first step. Further research could utilize the current
tests to capture a broader range of scores and generate
new normative data that is relevant for non-Western
refugee populations and explore the clinical and
cross-cultural validity.
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5. Strengths and limitations

While this study assessed a limited set of feasibility
measures in a selected group of refugees from Syria it
provides a methodological strength by investigating
feasibility in a culturally homogeneous group, thus
minimizing the cultural and linguistic influences. How-
ever, several limitations should be noted. Recruiting
participants and obtaining psychiatric, sociodemo-
graphic, and neuropsychological data from this specific
population proved challenging. This is characteristic of
the refugee population who often lack time, stability or
energy to participate in treatment and research activi-
ties (Thegersen et al., 2023). This may have created
an unintended selection bias and limits the generaliz-
ability of the findings. Although the psychologists
were trained to administer the test battery, their super-
vision was limited to two days of training followed by
10 h of ongoing supervision. This supervision was
further constrained by scheduling conflicts and the irre-
gular scheduling of neuropsychological tests, which
may have impacted their adherence to the test manual.
Furthermore, the study lacks a systematic description of
both the perspectives of the clinician, interpreter, or test
subject regarding the test battery (face validity) and
clinical observations (e.g. flashbacks, missing glasses)
for not completing the full test battery. As a result of
the lack of representative normative data, we have cho-
sen not to report norm-adjusted scores according to the
available norm material (D’Elia et al., 1999; Jorgensen,
2012; Schmidt, 1996; Sheridan et al., 2006; Weschler,
2011), as they could lead to a skewed and potentially
unfair interpretation of cognitive performance in the
current sample. However, the lack of representative
normative data and the non-normal distribution of
neuropsychological scores hinders the comparison to
relevant normative data and investigation of z-trans-
formed scores. Due to the scope of the study and the
small sample size potential correlations between neu-
ropsychological scores and psychiatric scores could
not be examined thoroughly, leaving it to future studies.
Future research should include qualitative feedback
from trauma-affected refugees and interpreters for a
more in-depth perspective on feasibility.

6. Conclusion

Despite high levels of cognitive impairment in
trauma-affected refugee populations, no neuropsycho-
logical test battery has, to our knowledge, been shown
to be feasible, leaving cognitive impairment largely
unassessed in this population. This study supports
the operational and clinical feasibility of an
interpreter-mediated neuropsychological test battery
for trauma-affected refugees from Syria. However,
scores appear on average very low and were skewed
and non-normally distributed. Future research should

investigate the validity of neuropsychological tests in
trauma-affected refugees.
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