
LUND UNIVERSITY

PO Box 117
221 00 Lund
+46 46-222 00 00

Severe cognitive impairment in trauma-affected refugees – an explorative study with post
traumatic distress and traumatic head injury.

Nordin, Linda; Bothe, Søren Kit ; Perrin, Sean; Rorsman, Ia

Published in:
Journal of Clinical Medicine

2024

Document Version:
Publisher's PDF, also known as Version of record

Link to publication

Citation for published version (APA):
Nordin, L., Bothe, S. K., Perrin, S., & Rorsman, I. (2024). Severe cognitive impairment in trauma-affected
refugees – an explorative study with post traumatic distress and traumatic head injury. Journal of Clinical
Medicine, 13, 1-11. Article 5096.

Total number of authors:
4

Creative Commons License:
CC BY

General rights
Unless other specific re-use rights are stated the following general rights apply:
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors
and/or other copyright owners and it is a condition of accessing publications that users recognise and abide by the
legal requirements associated with these rights.
 • Users may download and print one copy of any publication from the public portal for the purpose of private study
or research.
 • You may not further distribute the material or use it for any profit-making activity or commercial gain
 • You may freely distribute the URL identifying the publication in the public portal

Read more about Creative commons licenses: https://creativecommons.org/licenses/
Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove
access to the work immediately and investigate your claim.

https://portal.research.lu.se/en/publications/d773f336-c739-40c1-9c38-8447098ec762


Citation: Nordin, L.; Bothe, S.K.;

Perrin, S.; Rorsman, I. Severe Cognitive

Impairment in Trauma-Affected

Refugees—Exploring the Impact of

Traumatic Brain Injury. J. Clin. Med.

2024, 13, 5096. https://doi.org/

10.3390/jcm13175096

Academic Editor: Elliott J. Mufson

Received: 31 July 2024

Revised: 21 August 2024

Accepted: 23 August 2024

Published: 28 August 2024

Copyright: © 2024 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

Journal of

Clinical Medicine

Article

Severe Cognitive Impairment in Trauma-Affected
Refugees—Exploring the Impact of Traumatic Brain Injury
Linda Nordin 1,2 , Søren Kit Bothe 1,3 , Sean Perrin 2,* and Ia Rorsman 4,5

1 DIGNITY—Danish Institute Against Torture, 2100 Copenhagen, Denmark; ln@dignity.dk (L.N.);
sobo@dignity.dk (S.K.B.)

2 Department of Psychology, Lund University, 221-00 Lund, Sweden
3 Department of Psychology, University of Copenhagen, 2100 Copenhagen, Denmark
4 Department of Neurology and Rehabilitation Medicine, Skåne University Hospital, 221-85 Lund, Sweden;

ia.rorsman@skane.se
5 Department of Clinical Sciences Neurology, Lund University, 221-85 Lund, Sweden
* Correspondence: sean.perrin@psy.lu.se; Tel.: +46-723-709-827

Abstract: Background/Objectives: This study explores the relationship between cognitive per-
formance measured by the Symbol Digit Modality Test (SDMT) and the severity of self-reported
head injury, traumatic brain injury (TBI), post-traumatic stress disorder (PTSD), depression, pain,
and psychosocial dysfunction in a population of trauma-affected refugees. Refugees, especially
those who have been subjected to torture, often face various difficulties, such as PTSD, depression
and somatic disturbances (e.g., pain), which can significantly impact their day-to-day functioning.
Methods: Participants included 141 adult refugees (38% women) with a mean age of 45.4 years
(SD = 9.4) and 9.7 years (SD = 4.9) of education who were referred for treatment of post-traumatic
distress to DIGNITY, Danish Institute Against Torture. Participants completed standardized self-
report measures of PTSD, anxiety, depression, pain, and health-related disability and measures of
trauma history, physical injuries including head injury and loss of consciousness, and the SDMT,
a quick standardized performance-based measure of cognitive impairment. Results: Eighty-eight
percent of participants evidenced signs of substantial cognitive impairment as indexed by lower
SDMT scores. Those with a self-reported history of TBI, marked by loss of consciousness, exhibited
lower SDMT scores and higher health-related disabilities. Severity of PTSD, depression, anxiety, and
pain were highly correlated with lower SDMT scores. TBI history was not significantly associated
with the severity of PTSD, depression, anxiety, or pain, suggesting a complex interplay among these
factors. Conclusions: Cognitive impairments are prevalent in trauma-affected refugees, interacting
with symptoms of post-traumatic stress and pain, likely explaining the high disability levels in this
population. Further research should employ a broader range of cognitive measures and detailed
investigations of head injury/TBI experiences to investigate their impact on overall functioning,
treatment response, and longer-term outcomes. This study adds to a small but growing body of
studies documenting cognitive impairments in trauma-affected refugees, highlighting the importance
of addressing cognitive impairments in treatment for trauma-affected refugees, particularly those
with histories of torture and TBI. Clinicians working with trauma-affected refugees should consider
the assessment of cognitive difficulties as part of comprehensive care planning.

Keywords: refugees; cognitive impairment; SDMT; TBI; head injury; PTSD

1. Introduction

Refugees, especially those subjected to torture, often experience many difficulties,
including post-traumatic stress disorder (PTSD), depression, and somatic disturbances
(e.g., pain) that, together, interfere with day-to-day functioning [1,2] These impairments are
likely to be the result of many factors, including decline in cognitive functioning, a common
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finding in non-refugee populations with PTSD and depression [3,4]. Studies of trauma-
exposed individuals have found that severity of PTSD and depression are associated with
cognitive deficits in attentional control, task-shifting, inhibition, information processing
speed, and working- and long-term memory [5,6].

Additionally, cognitive impairments are also common among individuals whose
traumatic exposure involved a head injury or other experiences capable of producing brain
injury (e.g., suffocation, inhalation of toxic substances, rapid acceleration of the head), loss
of consciousness (LOC), and/or post-traumatic amnesia [4,7,8]. Reports of LOC and/or
post-traumatic amnesia suggest that a traumatic brain injury (TBI) has occurred [9]. TBI
in refugees frequently occurs under difficult conditions before or during flight from their
home countries. These injuries often result from torture, other organized violence, or
war [10]. Furthermore, TBI has been associated with an increased risk of developing PTSD,
and the cognitive impairments associated with PTSD are hard to distinguish from TBI [11].

Studies on combat veterans find that those with PTSD/depression and a TBI have
greater impairments in cognitive functioning and poorer functional outcomes than those
with TBIs or PTSD/depression alone [12], suggesting an interactional effect between PTSD
and TBI on cognition [13]. There is preliminary evidence of a complex relationship between
trauma, head injury/TBI, cognitive impairments, and PTSD in trauma-affected refugees.
Several studies have described a high prevalence of self-reported TBI in refugee popula-
tions [14–16], but, to date, only three studies have examined the relationship between TBI
and PTSD in refugees. The three studies find that a history of TBI is strongly associated with
higher levels of depression and health complaints, including pain, with those having both
TBI and PTSD showing the highest levels of overall disability. The other two studies found
a history of TBI to be strongly associated with the severity of PTSD [16,17], whereas one did
not [15]. In investigating the relationship between PTSD and cognition, Kivling-Bodén et al.
(2003) found that PTSD severity was associated with alterations in fluid intelligence and
episodic memory in civilian refugees from the war in Yugoslavia [18]. Yehuda et al. (2003)
observed lower scores on a test of verbal learning in Holocaust survivors compared with
trauma-exposed controls [19]. In a study of over 300 Congolese refugees, PTSD severity
was found to be significantly associated with reductions in working memory and executive
and psychosocial functioning [20].

Aim of the Study

To date, no study has reported on the relationship between all three factors simultane-
ously: TBI, symptom severity in PTSD, and cognitive functioning in refugee populations.
The present study aims to address this gap in the literature in a large sample of tortured
refugees seeking treatment for post-traumatic distress. Based on the available literature,
we anticipated that the refugees would show evidence of broad cognitive impairments
rather than localized cognitive deficits, i.e., suggestive of an injury to specific brain regions.
Thus, we chose the Symbol Digit Modality Test (SDMT) [21], a clinician-administered test
of associative working memory, visual scanning, attention, and information processing
speed that can be administered in less than five minutes. We expected that that the severity
of cognitive impairments, as measured with SDMT, would be significantly correlated with
severity of PTSD, depression, anxiety, pain, and health-related disability. We also antic-
ipated that refugees with a history of TBI, defined by a history of head injury with loss
of consciousness, would demonstrate additional cognitive impairment and more severe
PTSD, depression, anxiety, pain, and health-related disability than those without TBI.

2. Materials and Methods
2.1. Setting and Population

The Danish Institute Against Torture (DIGNITY) operates a specialist outpatient clinic
in Copenhagen, providing treatment targeting PTSD, depression, and somatic complaints
in refugees exposed to torture and/or other organized violence. Patients included 141 adult
refugees (38% women) referred to DIGNITY 2012–2014 and who were screened with the
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SDMT pre-treatment. The main countries of origin included Iraq (36%), Iran (18%), Lebanon
(6%), Bosnia (5%), Afghanistan (4%), Somalia (4%), and Syria (2%). The patients had been
residents in Denmark between 1 and 29 years. The patients had an average age of 45.4 years
(SD = 9.4) and had been in school an average of 9.7 years (SD = 4.9) (please see previous
publication for more detailed description of patients at DIGNITY) [22]. A large part of the
population used antidepressants and sleep medication.

Inclusion criteria for the treatment were (1) 18 years or older; (2) arriving to Denmark
as a refugee; (3) exposure to torture or organized violence; (4) permanent right to remain
(asylum) in Denmark; (5) the ability to finance transportation to the clinic; (6) the presence
of both primary psychiatric and somatic symptoms requiring treatment; (7) no current
alcohol or drug-dependency; and (8) not presently suffering from psychosis.

2.2. Design and Procedures

The study was cross-sectional. At pre-treatment, all patients completed standardized
self-report measures of mental/physical health and cognitive screening with the SDMT.
Approximately half of the patients also completed Part 3 of the Harvard Trauma Question-
naire (HTQ) [23], which screens for possible head traumas, at pre-treatment. Whenever
possible, the self-report measures were in the participant’s preferred language, and, where
necessary, an interpreter assisted in completing the measures. All self-report measures
used in this study have been found to be valid for their intended purposes and for use
with refugees [24–26]. SDMT was chosen as a suitable screening tool to capture reductions
in processing speed, attention, and working memory associated with TBI [27] and as a
measure of general cognitive impairment and decline [28].

All patients gave informed consent to participate in the study. The Danish Data
Protection Agency and the Danish Patient Safety Authority approved this research. Due
to the nature of this research, the data will not be shared publicly, so supporting data are
not available.

2.3. Measures

Traumatic exposure, possible brain injury, and PTSD were assessed using Parts 1,
3, and 4 of the Harvard Trauma Questionnaire (HTQ) [23]. Part 1 of the HTQ assesses
(lifetime) exposure to 46 different types of traumatic events. Part 3 (5 items) measures
history of possible brain injury, either through head injury or experiences that increase the
risk of brain damage (e.g., suffocation, near-drowning, prolonged starvation) and loss of
consciousness during a possible head trauma. In the present study, a traumatic brain injury
(TBI) was defined as the occurrence of an experience capable of producing a brain injury,
as assessed by Part 3 of the HTQ, including loss of consciousness, which would be a head
injury event plus associated loss of consciousness. Part 4 (16 items) assesses the symptoms
of PTSD as described in the 4th Revised Edition of the Diagnostic and Statistical Manual of
Mental Disorders, where patients rate how much each symptom has troubled them over
the past week (1 = not at all, 4 = extremely). The recommended cut-off score for a DSM-IV
PTSD diagnosis is 2.5 [23].

Anxiety and Depression were assessed using the 25-item Hopkins Symptom Checklist
(HSCL-25). Patients evaluate the extent to which each symptom bothered them during the
past week (1 = not at all, 4 = extremely). A total score is computed based on the mean rating
for all 25 items, as well as item means for anxiety (10 items) and depression (15 items).
Suggested cut-off scores for the depression and anxiety subscales are 1.75 [29].

Pain severity and pain-related interference were assessed using the 9-item version of
the Brief Pain Inventory (BPI) [30]. A two-dimensional representation of the human body is
then presented, and respondents shade in body areas where they experience pain; the total
number of shaded areas is calculated. Items 3–6 assess the worst, least, average, and current
pain intensity (0 = no pain, 10 = worst pain imaginable). Items 7–8 assess medication use
and relief from pain when using the medication (0% = no relief, 100% = complete relief).
Item 9 assesses interference from pain (0 = no interference, 10 = complete interference) in
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general activity, mood, mobility, work, relations with others, sleep, and enjoyment of life.
Mean scores are computed for items assessing pain severity (4 items) and pain interference
(7 items).

2.4. Screening Cognitive Performance

The Symbol Digit Modality Test (SDMT) [21] was used as a measure of impairment
and cognitive performance. SDMT is a widely used measure for assessing processing speed
but also taps into attention, working memory, and incidental learning [31,32]. Information
processing speed is often referred to as a foundation necessary for learning, word retrieval,
and executive functions [33] and is commonly affected even in mild or diffuse injuries to
the brain [27]. In the written format provided, patients were given a coded key matching
nine abstract symbols corresponding with numerical digits. Below the key was a random
sequence of these abstract symbols, each with a blank space underneath for filling in the
matching number. The score represents the number of correct substitutions within 90 s,
with possible scores ranging from 0 and 110. The written format is considered relatively free
from cultural bias and serves as a useful screening tool for individuals who are not fluent in
the testing language [34]. The SDMT demonstrates good psychometric properties and has
proven sensitive in detecting cognitive impairments and decline across various disorders,
including PTSD [35], and in several non-English speaking countries [36–39]. Along with
high validity and reliability, these studies have shown SDMT to be easily performed and
carried out by non-trained healthcare staff. One advantage to more conventional screening
tests is that it does not have ceiling effects but can be used to assess performance in both
high- and low-functioning populations. Due to its psychometric qualities, including being
correlated to employment and daily functioning, it is considered a core neuropsychological
measure in neurology [40].

Health-Related Disability was assessed using the 36-item WHO Disability Assessment
Schedule (WHODAS 2.0) [25]. The WHODAS 2.0 assesses the impact of physical and
psychiatric difficulties across six domains (6 items per domain): understanding and com-
municating, mobility, self-care, getting along with others, life activities, and participation
in society. For each item, patients rate their difficulties over the past 30 days (1 = none;
5 = extreme or cannot do). An overall disability score is then generated using an algorithm
that weights individual items and converts the total to a 0–100 scale, where higher scores
indicate greater impairments. While normative data are available, there are no agreed
upon clinical cut-offs. A study of US combat veterans applying for PTSD-related disability
benefits concluded that a scores exceeding 40 indicated clinically-significant functional
impairment [41], placing the individual in the top 10% of those reporting health-related
disability according to published norms.

2.5. Statistical Analysis

Statistical analyses were conducted using SPSS for Mac, version 23.0. The percentage
of missing data at the variable level was minimal (0–2.9%) across all measures, except
for WHODAS 2.0, where 10.3% and 15% of responses were missing for two items (on the
self-care and getting along with people sub-scales). Little’s MCAR test revealed that the
data were missing at random, permitting imputation at the item level using the expecta-
tion maximization algorithm. For all patients, the proportion scoring within the clinical
range for cognitive impairments on the SDMT was calculated, along with the pairwise
correlations between SDMT scores and the measures of PTSD, depression, anxiety, pain,
and health-related disability. Multiple linear regression models investigated the associa-
tion between dependent variable health-related disability and cognitive impairment, pain
interference, PTSD, depression, and anxiety. In the subset of patients who were screened
with Part 3 of the HTQ, those who reported a head injury with LOC were compared to
those with a head injury without accompanied LOC on measures of cognitive performance
(SDMT), PTSD (HTQ-4), anxiety and depression (HSCL-25), pain (BPI), and health-related
disability (WHODAS 2.0) via one-way analysis of variance (ANOVA). SDMT raw scores
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were compared to age-related normative data [42], and cognitive impairment was defined
by performances ≥ 2 standard deviations (SD) below normative means.

3. Results

All patients scored above clinical cut-offs for either PTSD, anxiety, or depression: 90%
for PTSD (HTQ-4 M = 3.15, SD = 0.48), 97% for anxiety (HSCL-anxiety M = 3.01, SD = 0.56),
and 98% for depression (HSCL-depression M = 3.01, SD = 0.52).

SDMT raw scores from patients and age-relevant norms [42] as comparative references
are reported in the following: patients under 30 years of age (N = 7): M = 41 (SD = 12.06)
and age-relevant norms: M = 58.2 (SD = 9.1); patients in the age range 30–55 (N = 109):
M = 25.89 (SD = 12.99) and age-relevant norms: M = 53.2 (SD = 8.9); and patients over
55 years (N = 25): M = 21.24 (SD = 12.4); age-related norms M = 35.8 (SD = 9.6).

Across all ages, when compared to published norm: M = 50.3 (SD = 9.0), 88%
(124 of 141 patients) scored ≥ 2 SD below published normative means, i.e., in the cogni-
tively impaired range. Education did not yield significant differences in performance when
patients with ≥ 8 years of education (M = 27.2, SD = 13.4) were compared to those with
≤8 years or unreported (M = 25.2, SD = 15.4).

Table 1 presents the pairwise correlations between total scores on the SDMT, HTQ-4,
HSCL-25, BPI, and WHODAS 2.0. Table 2 presents a multiple linear regression showing the
relationship between health-related disability and cognitive impairment, pain interference,
PTSD, depression, and anxiety in three different models.

Table 1. Pairwise correlations among the measures of cognitive impairment, PTSD, depression,
anxiety, pain, and overall disability/participation for all participants (N = 141).

Measure Correlation (r)

1 2 3 4 5 6 7

1. Cog. Impairment (SDMT) -

2. PTSD (HTQ) −0.44 ** -

3. Depression (HSCL-25) −0.40 ** 0.78 ** -

4. Anxiety (HSCL-25) −0.34 ** 0.60 ** 0.62 ** -

5. Pain Severity (BPI) −0.27 ** 0.29 ** 0.19 * 0.25 ** -

6. Pain Interference (BPI) −0.39 ** 0.45 ** 0.37 ** 0.44 ** 0.68 ** -

7. Health-related disability
(WHODAS 2.0) −0.46 ** 0.70 ** 0.67 ** 0.63 ** 0.33 ** 0.57 ** -

Note: SDMT = Symbol Digit Modality Test; HTQ = Harvard Trauma Questionnaire part 4; HSCL-25 = Hopkins
Symptom Checklist-25; BPI = Brief Pain Inventory; WHODAS 2.0 = World Health Organization Disability
Assessment Schedule-2.0. ** p < 0.01 (2-tailed); * p < 0.05 (2-tailed).

Table 2. Summary of hierarchical regression analysis for health-related disability (WHO-DAS 2.0).

Model 1 Model 2 Model 3

Variable B SE B β B SE B β B SE B β

Cognitive Impairment (SDMT) −0.60 0.10 −0.46 ** −0.32 0.10 −0.24 **

Pain Interference (BPI) 3.75 0.60 0.48 **

PTSD (HTQ) 2.49 0.49 0.32 **

Depression (HSCL-25) 13.09 3.49 0.35 **

Anxiety (HSCL-25) 9.48 3.02 0.28 **

R2 0.21 0.38 0.61

F for change in R2 33.8 ** 37.6 ** 65.0 **

Note: ** p < 0.01.
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The results from Table 1 show significant negative correlations between cognitive
impairment and PTSD (r = −0.44), depression (r = −0.40), anxiety (r = −0.34), pain severity
(r = −0.27), pain interference (r = −0.39), and health-related disability (r = −0.46).

The multiple linear regression analysis in Table 2 shows that cognitive impairment
significantly predicts health-related disability in Model 1. In Model 2, when pain inter-
ference is added, both cognitive impairment and pain interference significantly predict
health-related disability. In Model 3, PTSD, depression, and anxiety are also significant
predictors of health-related disability.

Of the 141 patients, 80 (56.7%) were also screened for possible head trauma using Part
3 of the HTQ. The decision to conduct the head trauma screening (HTQ) was based on
the therapist allocated to the participant rather than on symptoms, criteria, or selection.
Of the patients screened with HTQ-3, 78 (98%) reported a possible head trauma. Of these,
64 patients (82%) reported a possible head trauma with LOC (i.e., TBI) and 14 (18%) reported
a possible head trauma without LOC (No-TBI). Reports of LOC suggest that a traumatic
brain injury (TBI) has occurred [9]. Table 3 presents the means, standard deviations, p-
values, and Cohen’s d for scores on the SDMT, HTQ, HSCL-25, BPI and WHODAS 2.0
(separately) for the TBI (N = 64) and no-TBI (N = 14) groups. Compared to the no-TBI
group, patients in the TBI-group had significantly poorer cognitive performances (SDMT)
and health-related disability (WHODAS 2.0), with the observed differences in the moderate
range. No significant between-group differences were observed for the severity of PTSD
(Part 4, HTQ), depression or anxiety (HSCL-25), or for pain severity and pain-related
interference (BPI).

Table 3. Means, standard deviations, and results of one-way ANOVA for refugees with a history of
head trauma, with and without a loss of consciousness (LOC).

Measure Head Trauma + LOC
M (SD)

Head Trauma + No LOC
M (SD) F (DF) Cohen’s d

Cognitive Impairment (SDMT) 26.34 (12.95) 34.5 (15.32) 4.26 (1.76) * 0.61

PTSD (HTQ) 3.13 (0.47) 2.91 (0.51) 2.37 (1.76)

Depression (HSCL-25) 2.99 (0.55) 2.87 (0.53) 0.52 (1.76)

Anxiety (HSCL-25) 3.01 (0.54) 2.79 (0.60) 1.87 (1.76)

Pain Severity (BPI) 5.96 (2.29) 5.60 (1.95) 0.28 (1.74)

Pain Interference (BPI) 6.71 (2.24) 5.97 (2.40) 1.15 (1.73)

Health Related Disability (WHODAS 2.0) 65.81 (18.37) 54.97 (14.61) 4.11 (1.71) * 0.61

Note: * p < 0.05. SDMT = Symbol Digit Modality Test; HTQ4 = Harvard Trauma Questionnaire;
HSCL-25 = Hopkins Symptom Checklist-25; BPI = Brief Pain Inventory; WHODAS 2.0 = World Health Or-
ganization Disability Assessment Schedule-2.0. Results based on 1000 bootstrap samples. Portions of the data
reported in this table were presented in earlier works by the first author [43].

4. Discussion

This study addresses a gap in the literature regarding the relationship between cog-
nitive impairment, head trauma/TBI, and post-traumatic distress in clinically referred
refugees exposed to torture and other organized forms of violence. Based on results from
the SDMT, using a brief measure of information processing speed that is widely used to
screen individuals with suspected cognitive impairment and brain disease/injury, a large
majority (88%) of the refugees performed at levels suggestive of significant cognitive im-
pairment, i.e., more than two standard deviations below population means, corresponding
to ≤2nd percentile, which is generally considered in the impaired range. These results
may reflect both organic impairment (TBI) and the effects of overall symptom load given
the high levels of PTSD, depression, and pain in this sample. The exceptionally low levels
of cognitive performance on the SDMT found here may help explain the high levels of
impairment in everyday functioning found on the WHODAS 2.0. From previous research,
we know that lower scores on the SDMT are associated with increased difficulties main-
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taining employment [44] and carrying out everyday life-skills such as money management
and even conventional use of a computer [45,46]. This is one of the first studies to suggest
that lower scores on the SDMT are related to functional difficulties in traumatized (and
tortured) refugees.

It is important to acknowledge that cultural background can affect performance
on cognitive tests [47,48], including the SDMT (a time-based test), e.g., with a cultural
weighting on thoroughness rather than speed, but the extent of this effect was neither
anticipated nor previously observed. [49,50]. Similarly, one could speculate that the present
results may be explained by level of education [28]. However, as reported previously by
Nordin et al. (2019), the educational level in this population is not unusually low (M = 9.06,
SD 5.28) [22]. Consequently, neither cultural differences nor degree of schooling seem to
fully explain the severity of cognitive impairments found in this culturally diverse sample
of traumatized refugees.

Refugees in this study with lower SDMT scores also had significantly higher levels of
interference from pain and health-related disability. As expected, individuals with more
severe symptoms of PTSD, depression, anxiety, and pain had the lowest performance on
the SDMT. The study reveals that cognitive impairment, particularly together with PTSD,
depression, anxiety, and pain, is a significant predictor of health-related disability among
tortured and trauma-affected refugees. The regression analysis demonstrates that these
factors, when considered together, account for a high variance (R2 = 0.61) in health-related
disability. Thus, the present findings add to a small body of literature, suggesting that the
high levels of distress and disability observed in tortured and trauma-affected refugees
with PTSD, depression, and pain may be partly owed to cognitive impairments.

Consistent with previous studies of tortured refugees [17], the majority of those
screened for head traumas in this study reported one or more possible TBIs. Previous
research has revealed that combat veterans with a history of both TBI and PTSD have
greater cognitive and psychosocial impairments than those with only PTSD or TBI [13]. No
such comparisons were possible in this study, because nearly all the refugees scored above
the clinical cut-off on the self-report measures of PTSD. Nevertheless, when compared to
the small subset of refugees who reported a head trauma but no loss of consciousness, those
reporting consequent loss of consciousness (i.e., TBI) showed significantly lower cognitive
performances and higher health-related disability in this sample. Consequently, these
findings align closely with studies of combat veterans where differences in information
processing speed have been used to differentiate PTSD patients with and without a history
of TBI [51], as well as individuals with a history of TBI from controls [52].

Contrary to expectation, patients defined with TBI did not differ from those with a
history of head traumas without loss of consciousness in terms of severity of symptoms
of PTSD, depression, anxiety, or pain. Still, lower scores on the SDMT were associated
with greater severity in these symptom domains in the sample at large. Research on non-
refugee, trauma-exposed populations indicates that a history of mild TBI, involving no
or very brief loss of consciousness, is associated with greater PTSD severity [53], but the
relationship is less clear in moderate to severe TBI [54]. The present findings suggest a
complex interaction between TBI, cognitive impairment, and post-traumatic distress in
tortured and trauma-affected refugees seeking treatment for PTSD and related difficulties.
The uneven groups and low number of head trauma without loss of consciousness in this
analysis might have contributed to a problem with power that can lead to a false negative
result regarding PTSD, depression, anxiety, and pain. Additional studies involving larger
samples sizes, comparison groups, and a more fine-grained assessment of probable TBI
and cognitive impairments are essential to delineate these relationships.

While the present study benefitted from the use of standardized measures of cognitive
impairments, psychiatric symptoms, and health-related disability in a large sample of
trauma-affected refugees, certain methodological limits must be noted. Only one neuropsy-
chological test was used to screen for cognitive impairment, and self-report questionnaires
were used for the psychiatric, pain, and TBI variables. Data for this study were also drawn
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from patients referred to a highly specialized outpatient mental health clinic for tortured
refugees, very few of whom did not have PTSD, depression, or a history of TBI. A large
part of the patients reported the use of sleep medications and antidepressants. Future
studies should use a non-medicated control group to investigate effects of such medications
on SDMT for this population. The SDMT has been validated as a measure of cognitive
impairment in several patient groups and across nations, but further validation studies
with refugee populations with regards to the heterogeneity of culture, language, and educa-
tion are needed. Future studies involving cognitive impairment in this population would
benefit from using SDMT alongside other cross-culturally validated screening tools for
validation purposes, as well as other psychometric tests to explore the range of possible
cognitive impairments. Although the SDMT was administered to all patients entering
treatment during the study period, Part 3 of the HTQ (assessing head trauma/TBI) was
only administered to slightly more than 50 percent of the patients.

Despite these limitations, the present study provides important data on the level of
cognitive functioning in tortured refugees with a history of TBIs and the relationship of such
functioning on PTSD, depression, anxiety, pain, and health-related disability. The present
findings also suggest that further studies are needed to determine whether treatments for
post-traumatic distress and somatic complaints can produce improvements in cognitive
impairments in refugees with and without a history of TBI or vice versa. Given the
detrimental consequences on everyday functioning associated with even diffuse forms of
cognitive impairments such as slowed information processing [44], our findings raise the
need to attend to this aspect of functioning for complete and improved patient management.

5. Conclusions

A majority of tortured and trauma exposed, treatment-seeking refugees scored in
the cognitively impaired range on a widely used screening measure for neurological
dysfunction. Lower levels of cognitive performances were associated with higher levels
of posttraumatic distress, pain, and disability. Refugees with a reported history of head
injury and loss of consciousness had the lowest levels of cognitive performance. Clinicians
working with trauma-affected refugees should consider routine screening for head injury,
loss of consciousness, and cognitive impairments. Moreover, the present findings point to
the need for incorporating cognitive rehabilitation in treatment with patients exposed to
torture and trauma.
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