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ARTICLE INFO ABSTRACT
Keywords: Background: Refugees and asylum seekers often experience traumatic events resulting in a high prevalence of
Refugee post-traumatic stress disorder (PTSD). Undiagnosed PTSD can have detrimental effects on resettlement outcomes.
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Immigration medical exams provide an opportunity to screen for mental health conditions in refugee and asylum
seeker populations and provide links to timely mental health care.

Objective: To assess the diagnostic accuracy of screening tools for PTSD in refugee and asylum seeker populations.
Methods: We systematically searched Medline, Embase, PsycINFO, CENTRAL and CINAHL up to 29 September
2022. We included cohort-selection or cross-sectional study designs that assessed PTSD screening tools in refugee
or asylum seeker populations of all ages. All reference standards were eligible for inclusion, with a clinical
interview considered the gold standard. We selected studies and extracted diagnostic test accuracy data in
duplicate. Risk of bias and applicability concerns were addressed using QUADAS-2. We meta-analyzed findings
using a bivariate random-effects model. We partnered with a patient representative and a clinical psychiatrist to
inform review development and conduct.

Results: Our review includes 28 studies (4,373 participants) capturing 16 different screening tools. Nine of the 16
tools were developed specifically for refugee populations. Most studies assessed PTSD in adult populations, but
three included studies focused on detecting PTSD in children. Nine studies looked at the Harvard Trauma
Questionnaire (HTQ) with diagnostic cut-off points ranging from 1.17 to 2.5. Meta-analyses revealed a summary
point sensitivity of 86.6% (95%CI 0.791; 0.917) and specificity of 78.9% (95%CI 0.639; 0.888) for these studies.
After evaluation, we found it appropriate to pool other screening tools (Posttraumatic Stress Disorder Checklist,
the Impact of Event Scale, and the Posttraumatic Diagnostic Scale) with the HTQ. The area under the curve for
this model was 79.4%, with a pooled sensitivity of 86.2% (95%CI 0.759; 0.925) and a specificity of 72.2% (95%
CI 0.616; 0.808).

Conclusions: Our review identified several screening tools that perform well among refugees and asylum seekers,
but no single tool was identified as being superior. The Refugee Health Screener holds promise as a practical
instrument for use in immigration medical examinations because it supports the identification of PTSD,
depression, and anxiety across diverse populations. Future research should consider tool characteristics beyond
sensitivity and specificity to facilitate implementation in immigration medical exams.
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1. Introduction

Many refugees and asylum seekers experience trauma related to war,
persecution, loss of family members, and poor access to resources
(Javanbakht et al., 2019), which can have long lasting impacts on
mental health (Bogic et al., 2015; Steel et al., 2002). Post-traumatic
stress disorder (PTSD) is a psychological condition triggered by the
direct or indirect experience of a traumatic event (American Psychiat-
ric, 2013), and has been observed among approximately 30% of all
refugees and asylum seekers (Blackmore et al., 2020) and up to 53%
among refugee and asylum seeking children (Kien et al., 2019). The high
prevalence of PTSD in this population has led to the development of
numerous screening tools to identify the condition early in the reset-
tlement process (Davidson et al., 2010; Gadeberg et al., 2017).

When refugees and asylum seekers migrate to a new country, they
undergo an immigration medical examination (IME) to determine their
health status. Examinations are typically conducted by a registered
medical practitioner and include a standard physical exam, question-
naire regarding current or past medical conditions, and laboratory or
clinical tests (Wickramage and Mosca, 2014). The results of the IME are
used to inform a clinical course of action where individuals are referred
to health care professionals. The purpose of the IME is to support the
wellbeing of migrating populations, but it is usually limited to physical
health. The IME offers a unique opportunity to screen refugees and
asylum seekers for mental health conditions and ensure timely referral
to a specialist. This is important because undiagnosed mental health
conditions can have a significant impact on employment, intergenera-
tional trauma, and overall resettlement success (Blackmore et al.,
2020). Screening for mental health concerns not only helps identify
people in need of support, but also can help resettlement states avoid
over-treating individuals who may be experiencing natural reactions to
traumatic situations, thereby efficiently allocating mental health re-
sources to those most in need. Immigration officials (e.g. UK, Australia,
New Zealand, Canada) have highlighted this as an area of concern and
are interested in incorporating mental health screening tools into IMEs
to support the resettlement of refugees and asylum seekers (Hough et al.,
2019; Immigration New Zealand (INZ) 2021).

Several systematic reviews have been conducted on PTSD in refugee
and asylum seeker populations, but the focus has been on prevalence
(Blackmore et al., 2020; Henkelmann et al., 2020; Peconga and Hogh
Thogersen, 2020), access to care (Due et al., 2020), and
community-based or psychological interventions (Crumlish and
O’Rourke, 2010; Thompson et al., 2018; Uphoff et al., 2020; Soltan
et al., 2022). Three systematic reviews have looked at mental health
screening tools for refugees and asylum seekers, but none have tried to
compare the diagnostic accuracy of tools for specific conditions
(Davidson et al., 2010; Gadeberg et al., 2017; Hollifield et al., 2002).
Gadeberg et al. focused on children and adolescents but found only three
studies measuring sensitivity and specificity (Gadeberg et al., 2017). To
date, there is a limited evidence base of reviews assessing the validity of
PTSD screening tools in refugee populations and none conducted to
guide the implementation of mental health screening tools within IMEs.
The objective of this review is to inform immigration policy by assessing
the diagnostic test accuracy of PTSD screening tools in refugee and
asylum seeker populations.

2. Materials and methods
2.1. Patient engagement

We partnered with a patient representative with lived experience of
resettlement and expertise in the field of mental health. Our patient
representative was consulted in the writing of the protocol and was
critical in the development of the inclusion criteria, search parameters
and data extraction items, and was included in group discussions related
to data synthesis and knowledge translation. They reviewed this
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manuscript in its entirety and ensured its relevance and appropriateness
to the population of interest (see GRIPP-2 Short Form in Appendix 1)
(Staniszewska et al., 2017).

2.2. Protocol and registration

We conducted this systematic review according to an a priori pro-
tocol (Magwood et al., 2021). We report this systematic review ac-
cording to the Preferred Reporting Items for Systematic Reviews and
Meta Analyses reporting checklist Diagnostic Test Accuracy extension
(PRISMA-DTA) (Appendix 2) (Mclnnes et al., 2018).

2.3. Eligibility criteria
We included studies which met the following criteria:

2.3.1. Types of studies

We included primary studies assessing the diagnostic test accuracy of
screening tools for PTSD in refugee and asylum seeker populations.
Prospective and retrospective cohort-selection or cross-sectional study
designs were eligible for inclusion (Mathes and Pieper, 2019). We
excluded diagnostic case-control designs, which are characterized by
investigators recruiting disease-positive (i.e., case) and disease-negative
(i.e., control) participants. Case-control design is prone to bias, poten-
tially leading to inflated estimation of the diagnostic performance
(Whiting et al., 2013; Park, 2019). We included studies which reported
sensitivity and/or specificity. If measures of sensitivity or specificity
were not reported, we included studies which provided the data
necessary to calculate them (e.g., extraction of a 2 x 2 contingency
table). For feasibility, studies in languages other than English, French,
Spanish, and Arabic were not eligible. No date limitation was applied.

2.3.2. Participants

Studies were eligible if the screening tools were used in refugee and/
or asylum seeker populations of any age. Screening done in any
geographical location and in any clinical setting was eligible. We
included articles that included refugees and/or asylum seekers among
other population groups as long as subgroup data exclusive to refugee
and/or asylum seeker populations were available.

2.3.3. Index tests

We included studies which assessed and reported the diagnostic ac-
curacy of a screening tool. The term “screening tool” was inclusive of
any questionnaire, checklist, or interview guide designed to identify
psychiatric symptoms. Screening tools may be self-administered or
administered by a clinical or non-clinical professional. The index tests in
the studies we retained either had a prior history of development and
validation among groups at risk of PTSD or were being compiled from
established tools and tested in refugee groups. A screening tool was
considered invalid if questions were not established before screening.
Screening tools administered using any method of delivery (e.g., written
or verbal, self-assessment or clinician-administered, etc.) and at any
point in time were eligible. The reference standard for diagnosis of PTSD
is the clinical interview, but we also included studies that compared
screening tools to other diagnostic proxies.

2.3.4. Target conditions

We included screening tools administered with the intent to identify
psychiatric or clinical symptoms of PTSD, as defined according to the
criteria of either the Diagnostic and Statistical Manual of Mental Dis-
orders (DSM) or the International Classification of Diseases (ICD)
(American Psychiatric, 2013; World Health Organization, 1992). We
included studies which used the definitions from any published version
of the DSM or ICD criteria. Studies which included screening tools for
PTSD in addition to other psychiatric conditions were included as long
as the diagnostic test accuracy data were available for the PTSD
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component independent of other conditions.
2.4. Information sources

We developed a search strategy in consultation with a health sciences
librarian to search the following bibliographic databases: Medline
(Ovid), Embase (Ovid), PsycINFO (Ovid), CENTRAL (Ovid) and CINAHL
(Ebsco). We searched from database inception up to 29 September 2022.
The search consisted of keywords and MeSH headings. We elected not to
search the gray literature but have consulted experts in the field and
authors of included studies, whenever possible, to identify other rele-
vant literature. Additionally, we screened the reference lists of relevant
systematic reviews and considered their included studies against our
eligibility criteria.

2.5. Search

Our search strategy was translated for all databases and was peer
reviewed by a health scientist librarian. Complete search strategies are
available in Appendix 3.

2.6. Study selection

We used the review management tool Covidence to manage identi-
fied studies and facilitate title/abstract and full-text screening (Veritas
Health Innovation 2019). All reviewers contributed to screening and
piloted the inclusion criteria on the first 250 citations. After achieving a
90% consensus, the remaining titles and abstracts were screened inde-
pendently and in duplicate. Conflicts were resolved through discussion.
Titles and abstracts deemed potentially eligible were assessed inde-
pendently through full-text review by two reviewers. Discrepancies were
resolved through discussion with the entire review team.

2.7. Data collection

We developed a standardized data extraction sheet. Three reviewers
independently piloted the data extraction sheet on a sample of three
studies, and revisions were made as necessary. All reviewers contributed
to data extraction. Relevant data items were extracted from all studies in
duplicate. Consensus was achieved by a third reviewer. We made one
attempt to contact authors for studies in which reporting was unclear (n
= 2) (Sondergaard et al., 2003; Nehring et al., 2021).

2.8. Definitions for data extraction

We extracted the following variables from all included studies:
Publication and year, country, setting, study sample size, participant
characteristics, reference standard, index test (screening tool), language
(s), number and types of items/domains, response format/scale design,
threshold for positivity (cut-off) and interpretation, target populations
(child/adolescent/adult), developed for refugee populations (y/n),
adapted for refugee populations (y/n), validated for refugee populations
(y/n), description of cultural/linguistic elements, professional back-
ground/training of assessor, presence of interpreter (y/n), mode of
administration, sensitivity/specificity, study conclusions and implica-
tions for future research.

2.9. Risk of bias and applicability

We critically appraised the methodological rigor of included studies
using QUADAS-2 (Quality Assessment of Diagnostic Accuracy Studies 2)
(Whiting et al., 2011). The QUADAS tool consists of 4 key domains that
discuss patient selection, index test, reference standard, flow of patients
through the study, and timing of the administration of the index tests
and reference standard. We tailored QUADAS-2 signaling questions for
our review: We defined a low risk of bias reference standard as a
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semi-structured clinical interview according to DSM or ICD criteria.
Studies which used diagnostics proxies or other approaches were
considered high risk for bias. We also defined an appropriate interval
between screening with the index test and confirmation with the refer-
ence standard as “up to three months.” Two reviewers applied
QUADAS-2 independently. Consensus was achieved through discussion.
We created summary figures using the Risk-of-bias VISualization
(ROBVIS) tool (McGuinness and Higgins, 2021).

2.10. Diagnostic accuracy measures

Our primary measures of interest were sensitivity and specificity,
where the unit of assessment is the individual patient.

2.11. Synthesis of results

For each included study, two-by-two contingency tables containing
the raw data (true-positive, false-negative, false-positive, and true-
negative findings) were tabulated on the basis of the provided raw
data or by calculation from the sensitivity and specificity described in
each study. We then calculated diagnostic accuracy measures of sensi-
tivity and specificity for each tool and all available cut-offs (thresholds
for positivity). Individual study results for sensitivity and specificity
were plotted on a forest plot to visually assess and explore study vari-
ability. With regard to the explanation for the variability seen between
studies, we identified 2 possible sources of variability: (1) the index test
(screening tool), which varied both in format and administration across
studies, and (2) threshold effect, which is the criteria used to define a
positive test result.

To make determinations about suitability for meta-analysis, we
assessed the clinical heterogeneity of all tools. Studies were first grouped
by screening tool, and we conducted meta-analyses if more than four
studies used a common tool. Next, we mapped all tools against the DSM-
IV criteria of re-experience, avoidance and increased arousal dimensions
of PTSD (See Appendix 4). We identified the Harvard Trauma Ques-
tionnaire, Posttraumatic Diagnostic Scale, Posttraumatic Stress Disorder
Checklist for DSM-5 and Impact of Event Scale as being sufficiently
similar to pool their findings in a meta-analysis.

2.12. Meta-analysis

We used a bivariate random-effects model to pool data from studies
which used the same index tests to account for correlation between
sensitivity and specificity. Several studies included diagnostic testing
accuracy results for multiple thresholds. We first meta-analyzed findings
using the optimal cut-off reported for each study population, following
guidance from the Cochrane DTA Handbook (Macaskill et al., 2010). We
then generated a summary receiver operating (SROC) curve for these
studies. Studies using the same index test with a common cut-off were
pooled to generate summary points for sensitivity and specificity. We
conducted an additional analysis by pooling multiple index tests that
were deemed comparable. Typical measures of heterogeneity, such as
the 12 statistic, were not used to assess statistical heterogeneity, as rec-
ommended by the Cochrane DTA Handbook (Macaskill et al., 2010). We
used the version 4.0.3 of R to conduct all analyses, following the rec-
ommended analyses from Shim and colleagues (Shim et al., 2019). A
copy of the code used for this analysis can be found in Appendix 5.

3. Results
3.1. Study selection

Our search retrieved 8928 citations. After removal of duplicates, two
reviewers screened 4631 titles and abstracts independently against our

inclusion criteria. One hundred and seven citations were identified for
full text review, of which 25 met all inclusion criteria. We conducted a
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backward citation analysis by searching the reference lists of these 25
studies. An additional 21 studies were assessed at full text, of which 3
were included. Overall, we included 28 studies that met all eligibility
criteria. Study flow and reasons for exclusion for all studies assessed at
full text are reported in Fig. 1 and Appendix 6, respectively.

3.2. Study characteristics

Our review includes 28 studies (see Table 1) from which 16 different
screening tools were identified. Thirty-three validation tests were con-
ducted, with some studies evaluating multiple tools or different versions
of the same tool. Nine studies looked at the Harvard Trauma Ques-
tionnaire (HTQ) (Sondergaard et al., 2003; de Fouchier et al., 2012;
Jakobsen et al., 2011; Jakobsen et al., 2017; Lhewa et al., 2007; Mollica
et al., 1992; Renner et al., 2006; Smith Fawzi et al., 1997; Blackmore
et al., 2022), making it the most frequently researched tool. This is
followed by the Impact of Event Scale (IES) (Sondergaard et al., 2003;
Renner et al., 2006; Morina et al., 2017; Sack et al., 1998), which was
validated in four different studies, and the Refugee Health Screener
(RHS) (Bjarta et al., 2018; Hollifield et al., 2016; Kaltenbach et al.,
2017), validated in three studies. The PROTECT Questionnaire (PQ)
(Mewes et al., 2016; Wulfes et al., 2019), the PTSD Checklist (PCL-5)
(Heeke et al., 2020; Ibrahim et al., 2018), and the Posttraumatic Diag-
nostic Scale (PDS) (Wulfes et al., 2019; Turner et al., 2003) were each
validated by two studies. The remaining screening tools were only
validated in single studies. Nine of the 16 tools were developed specif-
ically for refugee populations. The most common tools used similar
response formats using a Likert-scale. For example, the RHS-15 contains
14 items that address issues of symptoms related to anxiety, depression,
pain, and ability to cope. In addition, there is a “Distress Thermometer”.
The symptoms items are to "indicate the degree to which the symptom
has been bothersome to you over the past month" and are scored from
0 (not at all) to 4 (extremely). The coping item responses range from
0 (able to handle or cope with anything) to 4 (unable to handle or cope
with anything). The Distress Thermometer (DT) is presented like a
thermometer ranging from O (no distress, things are good) to 10
(extreme distress, I feel as bad as I ever have). The 13 symptom and 1
coping item responses are summed to obtain a 14-item total score

Identification of new studies via databases and registers
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(Hollifield 2016). Similarly, the HTQ and IES scales assess the previous
week’s experiences using a 4-point Likert scale ranging from 1 (not at
all) to 4 (extremely), which are used to establish an overall score.

Most studies used a diagnostic interview as the reference standard (n
= 21) (Sondergaard et al., 2003; Nehring et al., 2021; de Fouchier et al.,
2012; Jakobsen et al., 2011; Jakobsen et al., 2017; Lhewa et al., 2007;
Mollica et al., 1992; Smith Fawzi et al., 1997; Blackmore et al., 2022;
Morina et al., 2017; Sack et al., 1998; Kaltenbach et al., 2017; Ibrahim
et al., 2018; Turner et al., 2003; Ahmad et al., 2000; Brink et al., 2016;
Dao et al.,, 2012; Eytan et al., 2007; Hocking et al., 2018), but the
diagnostic instrument varied. For example, some studies used the
Composite International Diagnostic Interview (CIDI) or the Structured
Clinical Interview (SCID), while some did not report details of the
diagnostic interview. Five studies used other screening tools, or diag-
nostic proxies, as the reference standard (Bjarta et al., 2018; Hollifield
et al., 2016; Heeke et al., 2020; Barbieri et al., 2019; Lillee et al., 2015).
In order to address concerns of PTSD diagnostic criteria failing to apply
across cultures, two studies developed their own culturally specific
reference standards (Renner et al., 2006; Hall et al., 2014). For example,
Hall et al. developed a community diagnosis procedure, where social
workers identified children in need of treatment, and these referrals
were validated through interviews with the children and their caregivers
(Hall et al., 2014). Renner et al. used focus groups to evaluate transcripts
of interviews and considered psychological and somatic complaints to
determine if participants were traumatized (Renner et al., 2006).

Four different modes of delivery were employed to administer the
screening tools. Most instruments were self-report questionnaires that
were either self-administered (n = 12) (Sondergaard et al., 2003; de
Fouchier et al., 2012; Jakobsen et al., 2011; Jakobsen et al., 2017;
Mollica et al., 1992; Smith Fawzi et al., 1997; Morina et al., 2017; Bjarta
et al., 2018; Kaltenbach et al., 2017; Heeke et al., 2020; Brink et al.,
2016), with staff assistance (n = 10) (Nehring et al., 2021; Lhewa et al.,
2007; Renner et al., 2006; Blackmore et al., 2022; Sack et al., 1998;
Mewes et al., 2016; Turner et al., 2003), or through an interview (n = 5)
(Hollifield et al., 2016; Wulfes et al., 2019; Ibrahim et al., 2018; Barbieri
et al., 2019). Eight of the tools were designed to be administered as
interviews (Sondergaard et al., 2003; Renner et al., 2006; Ahmad et al.,
2000; Dao et al., 2012; Eytan et al., 2007; Hocking et al., 2018; Lillee

Identification of new studies via other methods
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Fig. 1. PRISMA Flow Diagram.



Table 1

Characteristics of included studies.

Study Study Screening Tool Method of Screening Personnel Language of Reference Standard Target Target Sample size, gender, Country of origin
setting Delivery Tool Population Condition mean age
(country)

Ahmad et al. Sweden Posttraumatic Stress Semi-structured Interviewers English Diagnostic Interview for Children PTSD n=66; gender not Kurdistan
(2000) ( Symptoms in interview experienced working Children and Adolescents reported; mean age=12
Ahmad et al., Children (PTSS-C) with children and (DICA), DSM-IV adjusted
2000) trained in PTSS-C

Barbieri et al. Italy ICD-11 PTSD criteria Self-report via Cultural mediator; Arabic, PTSD Checklist for DSM-V  Adults PTSD, n=120; female=17, 19 African
(2019) ( interview physician; English, (PCL-05) CPTSD male=103; mean countries
Barbieri psychologist French age=25.1
et al., 2019)

Bjarta et al. Sweden Refugee Health Self-report Bilingual staff English, PC-PTSD-4, DSM-IV Adults PTSD, n=520; female=136, Afghanistan,
(2018) ( Screener 13 (RHS-13) (paper or online provided technical Swedish, anxiety, male=367; mean Syria, Iraq, Iran,
Bjarta et al., questionnaire) assistance Arabic, Dari, depression age=not reported Eritrea, Somalia
2018) Farsi, Somali,

Tigrinya

Blackmore Australia Harvard Trauma Self-report Interpreters English Structured clinical Adults PTSD n=>52; female=52; Afghanistan
et al., (2022) Questionnaire (HTQ) questionnaire interview, DSM-V male=0; mean age=27.6
(Blackmore (assisted) (research version)
et al., 2022)

Brink et al. USA Karen Mental Health Self-report Physician with mental English, Structured Clinical Adults PTSD, n=177; female=126, Burma
(2016) ( Screener questionnaire health training and Karen Interview (SCID-4-CV), depression male=54 (as per original
Brink et al., interpreter DSM-IV sample of 180); mean
2016) age=38.1

Dao et al. USA Posttraumatic Stress Interview Clinician fluent in Vietnamese LEAD procedure for Adults PTSD n=127; female=103, Vietnam
(2012) (Dao Disorder Interview Vietnamese diagnostic interview, male=24; mean
et al., 2012) for Vietnamese DSM-IV-TR age=46.2

Refugees (PTSD-IVR)

de Fouchier France Harvard Trauma Self-report N/A French Structured Clinical Adults PTSD n=>52; female=23, DRC, Ivory Coast,
etal. (2012) ( Questionnaire (HTQ) questionnaire Interview (SCID), DSM- male=29; mean Cameroon,
de Fouchier IV-TR age=36.6 Guinea, Rwanda,
et al., 2012) Mali

Eytan et al. Switzerland Mini International Interview Nurses and French, Diagnostic interview with ~ Adults PTSD, major n=101; female=26, 33 countries,
(2007) ( Neuropsychiatric interpreters English cultural adaptation, DSM- depression male=75; mean age=30 mostly African
Eytan et al., Interview (MINI), v and Central and
2007) MDE and PTSD Eastern European

sections

Hall et al. Ethiopia Child Posttraumatic Interview Native Somali Somali Author-developed Children PTSD n=159 (child/caregiver Somalia
(2014) (Hall Stress Disorder (parent and speakers with 3-day “community diagnosis” pairs); child: female =92,
et al., 2014) Symptom Scale children pairs) training in structured procedure male= 67; mean age=11;

Interview format interview techniques caregiver: female=140;
(CPSS-I) male=19; mean
age=39.2

Heeke et al. Germany Posttraumatic Stress Self-report Psychologists and Farsi, Arabic, 6-item subset of ICD-11 Adults PTSD, n=167; female=42, Syria,

(2020) ( Disorder Checklist for =~ questionnaire interpreters Turkish, anxiety, male=125; mean Afghanistan, Iraq,
Heeke et al., DSM-5 (PCL-5) Russian depression age=34.2 Turkey
2020)

Hocking et al. Australia STAR-MH Interview Non-mental health English Mini International Adults PTSD, major n=185; female=56, 36 countries
(2018) ( workers and Neuropsychiatric depressive male=129; mean age=33 (countries not
Hocking interpreters Interview (MINI), DSM- disorder specified)
et al., 2018) IV/ICD-10

Hollifield et al. USA Refugee Health Self-report via Nurse Nepali, Karen, Posttraumatic Symptom Adolescents PTSD, n=179; female=86, Burma, Bhutan,
(2016) ( Screener 15 (RHS-15) interview Burmese, Scale Self Report (PSS- and adults anxiety, male=93; mean Iraq
Hollifield Arabic SR), DSM-1V depression age=32.4

et al., 2016)

(continued on next page)
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Table 1 (continued)

Study Study Screening Tool Method of Screening Personnel Language of Reference Standard Target Target Sample size, gender, Country of origin
setting Delivery Tool Population Condition mean age
(country)

Ibrahim et al. Kurdistan Post-Traumatic Stress  Self-report via Interpreters trained to  Kurdish, Culturally informed Adults PTSD, n=98; female=49, Iraq, Syria
(2018) ( Disorder Checklist interview administer the tool Arabic clinical interview, DSM-V depression male=49; mean
Ibrahim (PCL-5) age=32.9
et al., 2018)

Jakobsen et al. Norway Harvard Trauma Self-report Interpreter Arabic, Dari, Composite International Adults PTSD, n=64; female=30, Africa, Europe
(2011) ( Questionnaire (HTQ),  questionnaire Farsi, Diagnostic Interview anxiety, male=34; mean age=33 (Balkans), Asia
Jakobsen 16-tem Bosnian, (CIDI) depression (Somalia only
etal., 2011) Somali country specified)

Jakobsen et al. Norway Harvard Trauma Self-report Interpreter Translated Composite International Adolescents PTSD, n=160; female=0, Majority from
(2017) ( Questionnaire (HTQ), questionnaire versions used Diagnostic Interview anxiety, male=160; mean Afghanistan and
Jakobsen 16-item (on laptop) but language (CIDD) depression age=16.2 Somalia (other
et al., 2017) not specified countries not

specified)

Kaltenbach Germany Refugee Health Self-report Clinical psychologists ~ Albanian, Semi-structured clinical Adults PTSD, n=56; gender and mean Syria,
etal. (2017) ( Screener 13 and 15 questionnaire and interpreters Kurdish, interview using anxiety, age not reported for Afghanistan,
Kaltenbach (RHS-13; RHS-15) Serbian Posttraumatic Stress depression analysis sample; [For Albania, Kosovo,
et al., 2017) Disorder Checklist-5 total sample of n=86: Serbia, Iraq,

(PCL-5) female=31, male=>55; Macedonia,
mean age=28.8] Somalia, Georgia

Lhewa et al. USA Harvard Trauma Self-report Tibetan research English, Diagnostic interview, Adults PTSD, n=57; female=12, Tibet
(2007) ( Questionnaire (HTQ) questionnaire assistant Tibetan DSM-IV anxiety, male=45; mean age=34
Lhewa et al., (assisted) depression
2007)

Lillee et al. Australia Kessler Psychological Interview Physicians and English PTSD treatment screener,  Adults PTSD n=300; female=154, 18 African and
(2015) ( Distress Scale (K10) interpreters administered by male=146; mean age=34  Asian countries
Lillee et al., physician
2015)

Mewes et al. Germany PROTECT Self-report Interpreters Farsi, Arabic, Structured Clinical Adults PTSD, n=91; female=28, Iran, Afghanistan,
(2016) ( Questionnaire (PQ) questionnaire Kurdish, Interview (SCID), DSM- depression male=63; mean age not Syria, African
Mewes et al., (on laptop, English IV/DSM-V reported for analysis countries (not
2016) assisted) sample [For total sample specified)

of 141, mean age=31.9]

Mollica et al. USA Harvard Trauma Self-report N/A Khmer, Lao, Semi-structured clinical Adults PTSD, n=91; female=57, Cambodia, Lao,
(1992) ( Questionnaire (HTQ) questionnaire Vietnamese interview, DSM-III-R depression male=34; mean Vietnam
Mollica et al., age=43.5
1992)

Morina et al. Germany, Impact of Event Self-report N/A Translated Mini International Adults PTSD n=796; female=406, Bosnia-

(2013) ( Italy, UK Scale-Revised (IES-R)  questionnaire versions used Neuropsychiatric male=390; mean age not Herzegovina,
Morina et al., but language Interview (MINI), DSM- reported for analysis Croatia, Kosovo,
2017) not specified IV/ICD-10 sample [For total sample Macedonia,

of 854, mean age=41.6] Serbia

Nehring et al., Germany Child Behavior Self-report Bilingual physicians German Children > 6: Structured Children PTSD n=61; female=25, Syria
2021 ( Checklist (CBCL- questionnaire and interpreters interview (Kinder-DIPS), male=36; mean age=8.9
Nehring PTSD) DSM-1V; Children < 6:
et al., 2021) Semi-structured

interview (PTSDSSI) of
main caregiver

Renner et al. Austria Harvard Trauma Self-report Researchers and German, Interviews recorded and Adults PTSD n=150; female=40, Chechnya,
(2006) ( Questionnaire (HTQ) questionnaire Interpreters English, transcribed, then focus male=110; mean Afghanistan,
Renner et al., (assisted) Russian, Farsi group of research team age=32.4 Cameroon,
2006) HTQ: 16 Item Self-report members diagnose (Chechnyan),32.5 Gambia, Ghana,

questionnaire participants as (Afghani), 27.5 (West Guinea, Liberia,
(assisted) African) Sierra Leone

(continued on next page)
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Table 1 (continued)

Study Study Screening Tool Method of Screening Personnel Language of Reference Standard Target Target Sample size, gender, Country of origin
setting Delivery Tool Population Condition mean age
(country)
HTQ: Cultural Self-report “traumatized” or “not
questionnaire traumatized”
(assisted)
Impact of Event Self-report
Scale-Revised (IES-R) questionnaire
(assisted)
Clinician Interview
Administered PTSD
Scale (CAPS-1)

Sack et al. USA Impact of Event Scale  Self-report Masters-level English Diagnostic interview Adolescents PTSD n=180; female=86, Cambodia
(2008) (Sack (IES) questionnaire clinician and using PTSD section of the and Adults male=94; mean
et al., 1998) (assisted) interpreter Diagnostic Instrument for age=20.1

Children and Adolescents
(DICA), DSM-III-R

Smith Fawzi USA Harvard Trauma Self-report N/A Vietnamese Structured Clinical Adults PTSD N=51; gender and mean Vietnam
etal. (1997) ( Questionnaire (HTQ) questionnaire Interview (SCID), DSM- age not reported for
Smith Fawzi III-R analysis sample [For total
et al., 1997) sample of n=62; gender

not reported; mean
age=>51]

Sondergaard Sweden Health Leaflet (HL) Interview Social worker Not reported Structured Clinical Adults PTSD n=75; gender not Iraq
et al. (2003) ( Harvard Trauma Self-report Interview (SCID) and reported; mean age not
Sondergaard Questionnaire (HTQ) questionnaire Clinician-Administered reported
et al., 2003) Impact of Event Scale Self-report PTSD Scale (CAPS)

(IES-R) questionnaire

Turner et al. UK Post-traumatic Self-report N/A Albanian Clinician-Administered Adults PTSD, n=120; female=64, Albania
(2003) ( Diagnostic Scale questionnaire PTSD Scale (CAPS), DSM- depression male=56; mean
Turner et al., (PDS) (assisted) v age=37.1
2003)

Waulfes et al. Germany PROTECT Self-report Psychotherapists; German, Structured Clinical Adults PTSD, Major n=118; female=42, Syria, Iraq,
(2019) ( Questionnaire (PQ) questionnaire masters students; Arabic, Interview (SCID), DSM-IV Depressive male=76; mean Afghanistan, Iran,
Wulfes et al., via interview psychotherapy Persian, Episode age=32.9 Sudan
2019) Posttraumatic Self-report trainees Kurdish, (MDE)

Diagnostic Scale questionnaire Turkish
(PDS-8) via interview
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et al.,, 2015; Hall et al., 2014). A variety of specialist personnel were
involved in administering the screening tools. Fourteen studies reported
the use of interpreters (Nehring et al., 2021; Jakobsen et al., 2011;
Jakobsen et al., 2017; Renner et al., 2006; Blackmore et al., 2022; Sack
et al., 1998; Kaltenbach et al., 2017; Mewes et al., 2016; Heeke et al.,
2020; Ibrahim et al., 2018; Brink et al., 2016; Eytan et al., 2007;
Hocking et al., 2018; Lillee et al., 2015), two used cultural mediators
(Lhewa et al., 2007; Barbieri et al., 2019), and four involved bilingual
research staff or volunteers (Bjarta et al., 2018; Dao et al., 2012; Hall
et al., 2014). Medical professionals administered the tools in eleven
studies (Nehring et al., 2021; Blackmore et al., 2022; Sack et al., 1998;
Hollifield et al., 2016; Kaltenbach et al., 2017; Wulfes et al., 2019;
Heeke et al., 2020; Brink et al., 2016; Dao et al., 2012; Eytan et al., 2007;
Hocking et al., 2018; Barbieri et al., 2019; Lillee et al., 2015). The time
to administer the screening tools ranged from 5 min to 90 min, but only
six studies reported this information (Kaltenbach et al., 2017; Ahmad
et al., 2000; Hocking et al., 2018; Barbieri et al., 2019; Lillee et al.,
2015).

The screening tools were validated in refugee populations from 48
different countries. Four studies reported the region of origin without
specifying the country. The most frequently studied refugee populations
originated from Iraq, (n = 8), Afghanistan (n = 8), Syria (n = 7), and
Somalia (n = 6). The mean sample size was 174, ranging from 51 to 796.
Most of the screening tools were designed for adults (n = 13). Only three
studies included children and used tools designed specifically to screen
for PTSD in children (Nehring et al., 2021; Ahmad et al., 2000; Hall
et al., 2014). One study looked exclusively at adolescents but used a tool
designed for adults (Jakobsen et al., 2017).

The screening tools were translated into 22 languages, with Arabic
(n=7), Farsi (n = 5), Kurdish (n = 4), Somali (n = 3) and Vietnamese (n
= 3) the most frequently used. Six studies used the original English
versions of the screening tools with interpreters (Sack et al., 1998;
Ahmad et al., 2000; Eytan et al., 2007; Hocking et al., 2018; Barbieri
et al., 2019; Lillee et al., 2015; Hall et al., 2014). In addition to trans-
lating the tools, some research teams adapted the instruments to the
cultures being studied. For example, 14 questions of the Harvard
Trauma Questionnaire are intended to be specific to the culture and
refugee experiences of the population being screened (Mollica et al.,
1992). Seven studies reported making changes to the screening tools to
make them more culturally and contextually relevant (de Fouchier et al.,
2012; Mollica et al., 1992; Renner et al., 2006; Smith Fawzi et al., 1997;
Dao et al., 2012; Eytan et al., 2007; Hall et al., 2014).

3.3. Risk of bias and applicability

Fig. 2 presents the overall methodological quality and applicability
assessments using QUADAS-2 for all 28 studies included in the review.
Fig. 3 summarizes the results of the quality assessment on a study-level.

We found risk of bias of the selection of patients to be high in 5 (18%)
included studies and unclear in 8 (29%) studies. The primary reason for
high risk of bias was due to recruitment of a non-consecutive or non-

Patient Selection

Index Test

Reference Standard

Flow and Timing

Applicability - Patient Selection
Applicability - Index Test
Applicability - Reference Standard
Overall

Journal of Migration and Health 7 (2023) 100144

random sample (n = 5). Risk of bias due to the administration and
interpretation of the index tests was unclear in 16 (57%) included
studies. For all 16 studies, it was unclear whether the results of the index
test were interpreted without knowledge of the reference standard re-
sults. Risk of bias associated with administration and interpretation of
the reference standard was high in three (11%) studies and unclear in 11
(39%) studies. The primary reasons for high risk of bias were use of an
inappropriate reference standard (n = 2) and interpreting the results of
the reference standard unblinded to the index test results (n = 1). We
found risk of bias about the flow and timing of index test and reference
standard administration to be high in 3 (11%) studies and unclear in 3
(11%) studies. The primary reason for high risk of bias in this domain
was attributed to administration of the reference standard to a sub-
sample of the study population (n = 3).

In terms of applicability, one (4%) study was of high concern because
the selected patients were prisoners of war, a characteristic that could
make this population distinct from other refugees and asylum seekers.
Two (7%) studies had unclear concerns regarding population selection
due to strict inclusion criteria. Applicability of the index tests was of
unclear concern for one (4%) included study and applicability of the
reference standard was of unclear concern for 3 (11%) included studies.

3.4. Results of individual studies

We present the sensitivity and specificity for all studies and all re-
ported cut-offs in Figs. 4 and 5, respectively. We stratified these findings
by index test. To note, two studies did not provide sufficient data to
extract contingency table data (Sondergaard et al., 2003; Bjarta et al.,
2018).

3.5. Synthesis of results

Multiple studies used the Harvard Trauma Questionnaire as their
screening index test, which made it possible to meta-analyze the results
of these studies. A meta-analysis of sensitivity and specificity is pre-
sented in Figs. 6 and 7, respectively, for studies using the Harvard
Trauma Questionnaire at the optimal cut-off reported by authors,
ranging from 1.17 to 2.5. The area under the curve for this bivariate
model was 84.0%, with a summary point sensitivity of 86.6% (95%CI
0.791; 0.917) and specificity of 78.9% (95%CI 0.630; 0.888) (See
Fig. 8).

Six studies which used the Harvard Trauma Questionnaire analyzed
the tools performance using Mollica and colleagues (1992) original cut-
off of 2.5 (Mollica et al., 1992), which allowed us to meta-analyze these
results. The summary point sensitivity for this model was 58.4% (95%CI
0.316; 0.810) with a specificity of 91.1% (95%CI 0.742; 0.973). The
results of this meta-analysis are presented in Figs. 9 and 10.

After careful evaluation, some instruments were deemed similar
enough to the Harvard Trauma Questionnaire to be meta-analyzed: the
Posttraumatic Stress Disorder Checklist for DSM-5 (PCL-5), the Impact of
Event Scale-Revised (IES-R) and the Posttraumatic Diagnostic Scale

3
S

25%
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- Not applicable - Critical . High I:] Unclear - Low

Fig. 2. Risk of bias and applicability concerns of included studies.
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Study Events Total Proportion 95%-ClI
BLACKMORE 2022 Cut-off 2.5 2 3 0.667 [0.094; 0.992]
BLACKMORE 2022 Cut-off 2.25 3 3 —_—————= 1.000 [0.292; 1.000]
DE FOUCHIER 2012 Cut-off 2.5 36 41 —a 0.878 [0.738; 0.959]
JAKOBSEN 2011 Cut-off 2 21 29 —a 0.724 [0.528;0.873]
JAKOBSEN 2011 Cut-off 2.5 15 29 — 0.517 [0.325; 0.706]
JAKOBSEN 2017 Cut-off 2 42 48 — 0.875 [0.748; 0.953]
LHEWA 2007 Cut-off 1.9 3 3 _— 1.000 [0.292; 1.000]
LHEWA 2007 Cut-off 2.5 1 3 0.333 [0.008; 0.906]
MOLLICA 1992 Cut-off 2.5 50 64 — 0.781 [0.660; 0.875]
RENNER 2006 HTQ items 1-16 Cut-off 1.75 — Chechnya 29 31 — 0.935 [0.786; 0.992]
RENNER 2006 HTQ items 1-16 Cut-off 1.47 — Afghanistan 17 22 — 0.773 [0.546; 0.922]
RENNER 2006 HTQ total scale Cut-off 1.58 17 22 — 0.773 [0.546; 0.922]
SMITH FAWZI 1997 Cut-off 1.17 42 43 —= 0.977 [0.877;0.999]
SMITH FAWZI 1997 Cut-off 2.5 7 43 — 0.163 [0.068; 0.307]
HOLLIFIELD 2016 13-item scale 55 67 —= 0.821 [0.708; 0.904]
HOLLIFIELD 2016 Total scale 58 67 — 0.866 [0.760; 0.937]
KALTENBACH 2017 RHS 13 interview 7 7 — = 1.000 [0.590; 1.000]
KALTENBACH 2017 RHS 13 self-rating 6 7 — 0.857 [0.421;0.996]
KALTENBACH 2017 RHS 15 interview 7 7 —a 1.000 [0.590; 1.000]
KALTENBACH 2017 RHS 15 self-rating 6 7 —_— 0.857 [0.421;0.996]
BARBIERI 2019 Total scale 78 95 —a— 0.821 [0.729; 0.892]
HEEKE 2020 Total scale 133 134 | 0.993 [0.959; 1.000]
IBRAHIM 2018 Cut-off 22 27 37 —— 0.730 [0.559; 0.862]
IBRAHIM 2018 Cut-off 23 30 37 — 0.811 [0.648; 0.920]
IBRAHIM 2018 Cut-off 24 24 37 — 0.649 [0.475;0.798]
IBRAHIM 2018 Cut-off 33 17 37 — 0.459 [0.295; 0.631]
MEWES 2016 Cut-off 8 46 54 —a— 0.852 [0.729; 0.934]
MEWES 2016 Cut-off 9 40 54 — 0.741 [0.603; 0.850]
WULFES 2019 PDS-8 Cut-off 9 31 35 — 0.886 [0.733; 0.968]
WULFES 2019 PQ Cut-off 7 28 35 —— 0.800 [0.631;0.916]
MORINA 2013 Cut-off 34 234 263 st 0.890 [0.845; 0.925]
MORINA 2013 Cut-off 40 207 247 E 3 0.838 [0.786; 0.882]
SACK 1998 Cut-off 19 50 76 —— 0.658 [0.540; 0.763]
AHMAD 2000 4 6 — 0.667 [0.223; 0.957]
BRINK 2016 Cut-off 4 24 25 —i 0.960 [0.796; 0.999]
BRINK 2016 Cut-off 5 23 25 — 0.920 [0.740; 0.990]
DAO 2012 36 42 — 0.857 [0.715; 0.946]
EYTAN 2007 20 29 —_— 0.690 [0.492;0.847]
HALL 2014 Caregiver scale 59 83 —— 0.711 [0.601; 0.805]
HALL 2014 Child scale 54 83 —— 0.651 [0.538;0.752]
HOCKING 2018 32 38 — 0.842 [0.687; 0.940]
LILLEE 2015 43 52 — 0.827 [0.697;0.918]
NEHRING 2021 - Cut-off 5 17 20 — 0.850 [0.621;0.968]
NEHRING 2021 - Cut-off 7 15 20 —a— 0.750 [0.509; 0.913]
RENNER 2006 CPAS-1 - Chechnya 30 31 —i 0.968 [0.833;0.999]
RENNER 2006 CPAS-1 - Afghanistan 21 22 — 0.955 [0.772; 0.999]
RENNER 2006 CPAS-1 - Africa 24 24 — 1.000 [0.858; 1.000]
RENNER 2006 IES-R - Chechnya 24 31 —a— 0.774 [0.589; 0.904]
RENNER 2006 IES-R - Afghanistan 18 22 —_— 0.818 [0.597; 0.948]
RENNER 2006 IES-R - Africa 18 24 —_— 0.750 [0.533;0.902]
TURNER 2003 High threshold 16 46 — 0.348 [0.214; 0.502]
TURNER 2003 Original PTSD threshold 31 46 l : _I._I | 0.674 [0.520; 0.805]
02 04 06 08 1
Sensitivity

Fig. 4. Forest plot of sensitivity of index tests to detect PTSD in included studies.

(PDS). The summary ROC analyses for these 11 studies are presented in
Fig. 11 (Jakobsen et al., 2011; Jakobsen et al., 2017; Lhewa et al., 2007;
Renner et al., 2006; Morina et al., 2017; Sack et al., 1998; Heeke et al.,
2020; Ibrahim et al., 2018; Turner et al., 2003). The area under the curve
for this model was 79.4%, with a pooled sensitivity of 86.2% (95%CI
0.759; 0.925) and a specificity of 72.2% (95%CI 0.616; 0.808).

4. Discussion

The findings of our systematic review demonstrated the validity of
PTSD screening tools among refugees and asylum seeker populations.
However, the performance of these tools varies depending on the tool
used, selected threshold for positivity, and population characteristics.

10

Several tools, including the Harvard Trauma Questionnaire, Refugee
Health Screener, and Posttraumatic Stress Disorder Checklist appear
promising given their significant testing and higher performance mea-
sures. Our meta-analyses of the Harvard Trauma Questionnaire
demonstrate that the optimal cut-off for this screening tool varies based
on the cultural background of the participants. Mollica and colleagues,
who first developed this questionnaire, identified a cut-off of 2.5 as
optimal among Indochinese refugees but cautioned that the tool would
need to be validated for each individual refugee population (Mollica
et al., 1992). This suggests that expression and understanding of PTSD
symptoms is influenced by culture.

Many of the studies included in this review highlighted the cross-
cultural challenges of using a standardized screening tool among
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Events Total

Study

BLACKMORE 2022 Cut-off 2.5 49
BLACKMORE 2022 Cut-off 2.25 37
DE FOUCHIER 2012 Cut-off 2.5 8
JAKOBSEN 2011 Cut-off 2 27
JAKOBSEN 2011 Cut-off 2.5 30
JAKOBSEN 2017 Cut-off 2 49
LHEWA 2007 Cut-off 1.9 36
LHEWA 2007 Cut-off 2.5 50
MOLLICA 1992 Cut-off 2.5 18
RENNER 2006 HTQ items 1-16 Cut-off 1.75 — Chechnya 16
RENNER 2006 HTQ items 1-16 Cut-off 1.47 — Afghanistan 20
RENNER 2006 HTQ total scale Cut-off 1.58 21
SMITH FAWZI 1997 Cut-off 1.17 8
SMITH FAWZI 1997 Cut-off 2.5 8
HOLLIFIELD 2016 13-item scale 102
HOLLIFIELD 2016 Total scale 101
KALTENBACH 2017 RHS 13 interview 33
KALTENBACH 2017 RHS 13 self-rating 32
KALTENBACH 2017 RHS 15 interview 26
KALTENBACH 2017 RHS 15 self-rating 27
BARBIERI 2019 Total scale 21
HEEKE 2020 Total scale 19
IBRAHIM 2018 Cut-off 22 46
IBRAHIM 2018 Cut-off 23 45
IBRAHIM 2018 Cut-off 24 49
IBRAHIM 2018 Cut-off 33 53
MEWES 2016 Cut-off 8 18
MEWES 2016 Cut-off 9 25
WULFES 2019 PDS-8 Cut-off 9 50
WULFES 2019 PQ Cut-off 7 58
MORINA 2013 Cut-off 34 394
MORINA 2013 Cut-off 40 439
SACK 1998 Cut-off 19 66
AHMAD 2000 57
BRINK 2016 Cut-off 4 150
BRINK 2016 Cut-off 5 155
DAO 2012 82
EYTAN 2007 68
HALL 2014 Caregiver scale 54
HALL 2014 Child scale 62
HOCKING 2018 124
LILLEE 2015 174
NEHRING 2021 - Cut-off 5 31
NEHRING 2021 - Cut-off 7 35
RENNER 2006 CPAS-1 — Chechnya 17
RENNER 2006 CPAS-1 - Afghanistan 20
RENNER 2006 CPAS-1 - Africa 19
RENNER 2006 IES-R - Chechnya 14
RENNER 2006 IES-R - Afghanistan 20
RENNER 2006 IES-R - Africa 20
TURNER 2003 High threshold 63
TURNER 2003 Original PTSD threshold 41
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Proportion 95%-ClI

49 — 1.000 [0.927; 1.000]
49 —m— 0.755 [0.611; 0.867]
11 0.727 [0.390; 0.940]
35 — 0.771 [0.599; 0.896]
35 —m— 0.857 [0.697; 0.952]
112 —==— 0.438 [0.344; 0.534]
54 — = 0.667 [0.525; 0.789]
54 —B 0.926 [0.821;0.979]
27 — = 0.667 [0.460; 0.835]
19 — = 0.842 [0.604; 0.966]
28 — = 0.714 [0.513; 0.868]
28 — o 0.750 [0.551; 0.893]

8 - 1.000 [0.631; 1.000]

8 - 1.000 [0.631; 1.000]
112 = 0.911 [0.842; 0.956]
112 = 0.902 [0.831; 0.950]
48 — 0.688 [0.537; 0.813]
48 — = 0.667 [0.516; 0.796]
48 —= 0.542 [0.392; 0.686]
48 —= 0.562 [0.412; 0.705]
25 —_— 0.840 [0.639; 0.955]
33 —= 0.576 [0.392; 0.745]
61 —m 0.754 [0.627; 0.855]
61 — e 0.738 [0.609; 0.842]
61 — 0.803 [0.682; 0.894]
61 —m 0.869 [0.758; 0.942]
37— 0.486 [0.319; 0.656]
37 — = 0.676 [0.502; 0.820]
83 —m— 0.602 [0.489; 0.708]
83 —= 0.699 [0.588; 0.795]
533 = 0.739 [0.700; 0.776]
549 = 0.800 [0.764; 0.832]
104 —m— 0.635 [0.534; 0.727]
60 —_— 0.950 [0.861; 0.990]
155 = 0.968 [0.926; 0.989)]
155 r 1.000 [0.976; 1.000]
85 — 0.965 [0.900; 0.993]
72 —= 0.944 [0.864; 0.985]
76 —= 0.711 [0.595; 0.809]
76 —— 0.816 [0.710; 0.895]
147 — 0.844 [0.775; 0.898]
248 - 0.702 [0.640; 0.758]
41 —m— 0.756 [0.597; 0.876]
41 — e 0.854 [0.708; 0.944]
19 —m— 0.895 [0.669; 0.987]
28 — = 0.714 [0.513; 0.868]
26 — 0.731 [0.522; 0.884]
19 — = 0.737 [0.488; 0.909]
28 — = 0.714 [0.513; 0.868]
26 —m 0.769 [0.564; 0.910]
72 — = 0.875 [0.776; 0.941]
72 —u— 0.569 [0.447; 0.686]

0.4 0.5 0.6 0.7 0.8 09 1
Specificity

Fig. 5. Forest plot of specificity of index tests to detect PTSD in included studies.

diverse refugee populations (Jakobsen et al., 2011; Mollica et al., 1992;
Smith Fawzi et al., 1997; Sack et al., 1998; Hollifield et al., 2016; Mewes
et al., 2016; Wulfes et al., 2019; Heeke et al., 2020; Ibrahim et al., 2018;
Ahmad et al., 2000; Hocking et al., 2018; Barbieri et al., 2019). The
diagnostic criteria for PTSD were originally developed for Western
populations, and some argue that they have poor applicability across
cultures (Summerfield, 1999). In their summary of the evidence of the
cross-cultural validity of PTSD, Hinton and Lewis-Fernandez concluded
that there is a core set of PTSD symptoms that apply universally (e.g.
reexperiencing the event), but many symptoms and expressions of
trauma vary across cultures (e.g. avoidance) (Hinton and

11

Lewis-Fernandez, 2011). Some studies attributed the poor performance
of specific screening items to cultural differences (de Fouchier et al.,
2012; Lhewa et al., 2007; Hocking et al., 2018). Other studies identified
symptoms that were unique to specific cohorts of refugees, which may
also apply to non-refugees from cultural groups with similar traumatic
experiences (de Fouchier et al., 2012; Renner et al., 2006; Brink et al.,
2016; Hocking et al., 2018; Hall et al., 2014). This suggests that, for
some groups, identification of a specific traumatic syndrome exclusively
experienced by a single cohort of refugees at the time of resettlement
may be sufficient to refer a refugee for follow-up care without screening
for universal PTSD symptoms.
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Study Events Total Proportion 95%-Cl
BLACKMORE 2022 Cut-off 2.25 3 3 1.000 [0.292; 1.000]
BLACKMORE 2022 Cut-off 2.5 2 3 0.667 [0.094;0.992]
DE FOUCHIER 2012 Cut-off 2.5 36 M — 0.878 [0.738;0.959]
JAKOBSEN 2011 Cut-off 2 21 29 —— 0.724 [0.528;0.873]
JAKOBSEN 2017 Cut-off 2 42 48 —— 0.875 [0.748;0.953]
LHEWA 2007 Cut-off 1.9 3 3 1.000 [0.292; 1.000]
MOLLICA 1992 Cut-off 2.5 50 64 — 0.781 [0.660;0.875]
RENNER 2006 HTQ Cut-off 1.75 - Chechnya 29 3 — . 0.935 [0.786;0.992]
RENNER 2006 HTQ Cut-off 1.47 - Afghanistan 17 22 — 0.773 [0.546;0.922]
SMITH FAWZI 1997 Cut-off 1.17 42 43 — 0.977 [0.877;0.999]
Random effects model 287 | I | l*=1> | 0.866 [0.791; 0.917]
02 04 06 08 1
Sensitivity

Fig. 6. Forest plot for sensitivity of studies using the Harvard Trauma Questionnaire.

Study Events Total
BLACKMORE 2022 Cut-off 2.25 37 49
BLACKMORE 2022 Cut-off 2.5 49 49
DE FOUCHIER 2012 Cut-off 2.5 8 1
JAKOBSEN 2011 Cut-off 2 27 35
JAKOBSEN 2017 Cut-off 2 49

LHEWA 2007 Cut-off 1.9 36 54
MOLLICA 1992 Cut-off 2.5 18 27
RENNER 2006 HTQ Cut-off 1.75 - Chechnya 16 19
RENNER 2006 HTQ Cut-off 1.47 - Afghanistan 20 28
SMITH FAWZI 1997 Cut-off 1.17 8 8
Random effects model 392

112 —&—

Proportion 95%-Cl

— 0.755 [0.611;0.867]
—= 1.000 [0.927; 1.000]

0.727 [0.390; 0.940]

—_— 0.771 [0.599; 0.896]
0.438 [0.344;0.534]

—a— 0.667 [0.525;0.789]
—_— 0.667 [0.460; 0.835)
. 0.842 [0.604; 0.966)

— 0.714 [0.513;0.868)
—_— 1.000 [0.631; 1.000]
—— 0.789 [0.639; 0.888]
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Fig. 7. Forest plot for specificity of studies using the Harvard Trauma Questionnaire.
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Fig. 8. Summary ROC curve for studies using the Harvard Trauma Questionnaire.

Several authors highlighted the need for cultural validation of
screening tools for specific refugee populations (Jakobsen et al., 2011;
Mollica et al., 1992; Renner et al., 2006; Smith Fawzi et al., 1997; Sack
et al., 1998; Kaltenbach et al., 2017; Mewes et al., 2016; Wulfes et al.,
2019; Ibrahim et al., 2018; Ahmad et al., 2000; Hocking et al., 2018;
Barbieri et al., 2019). Hocking et al. argued that the STAR-MH may be
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more cross-culturally valid due to their unique development and vali-
dation process. Their signaling questions were developed from qualita-
tive reports of expressions of trauma found in forced migration
populations, and they validated these questions with communities.
However, further diagnostic test accuracy studies are needed to confirm
this performance among diverse refugee groups. Cultural interpreters,
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Study Events Total Proportion 95%-ClI
BLACKMORE 2022 2 3 § 0.667 [0.094; 0.992]
DE FOUCHIER 2012 36 41 — 0.878 [0.738;0.959]
JAKOBSEN 2011 15 29 — . 0.517 [0.325; 0.706]
LHEWA 2007 1 3 = : 0.333 [0.008; 0.906]
MOLLICA 1992 50 64 | e 0.781 [0.660; 0.875]
SMITH FAWZI 1997 7 43 —F 0.163 [0.068; 0.307]
Random effects model 183 | ——l='_'l==—|— 0.584 [0.316; 0.810]
02 04 06 08
Sensitivity

Fig. 9. Forest plot for sensitivity of studies using the Harvard Trauma Questionnaire with a cut-off of 2.5.

Study Events Total Proportion 95%-ClI
BLACKMORE 2022 49 49 5 1.000 [0.927: 1.000]
DE FOUCHIER 2012 8 11 : 0.727 [0.390° 0.940]
JAKOBSEN 2011 30 35 e 0.857 [0.697- 0.952]
LHEWA 2007 50 54 — 0.926 [0.821:0.979]
MOLLICA 1992 18 27 0.667 [0.460: 0.835]
SMITH FAWZI 1997 8 8 1.000 [0.631: 1.000]
Random effects model 184 —_— 0.911 [0.742; 0.973]
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Fig. 10. Forest plot for specificity of studies using the Harvard Trauma Questionnaire with a cut-off of 2.5.
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Fig. 11. Summary ROC curve for studies using the HTQ, PCL-5 or PDS.

who speak the language of the refugee population and understand the
cultural manifestations of trauma, can help overcome literacy and other
language barriers and may enhance the cultural validity of PTSD
screening (Lhewa et al., 2007; Kaltenbach et al., 2017; Dao et al., 2012).
They may also play a role in managing the stigma associated with mental
illness in some cultures, a factor which may influence the performance
of screening tools (Jakobsen et al., 2011; Lhewa et al., 2007; Wulfes
et al., 2019; Brink et al., 2016; Lillee et al., 2015; Hall et al., 2014).
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4.1. Implementation considerations

Many of the tools included in this review were not originally
developed as screening tools, but rather to support clinical diagnosis of
PTSD. However, stakeholders have expressed an interest in adopting one
or more tools during immigration medical exams which could poten-
tially be administered by an immigration official or panel physician
(Hough et al., 2019). It is notable that many validation studies used
specialized personnel to administer the screening tools, even when using
self-administered questionnaires. Although several tools have been
translated into the languages of refugee populations, many of these
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validation studies (n = 15) employed interpreters or bilingual staff. In
nine studies, medically-trained personnel — nurses, physicians, or psy-
chiatrists— participated in screening. However, with so little detail
provided about the administration of the screening tools, it is difficult to
interpret how important the presence of these personnel is to the per-
formance of the tools. For knowledge users looking to implement these
tools, it would be useful to know if non-medical personnel can conduct
screening and the level of training they should receive. Further, many
refugees and asylum seekers originate or temporarily reside in low
resource settings, and these are often the settings in which IMEs are
conducted. Future research should consider the feasibility and appro-
priateness of self-administered tools to offset the screening burden
placed on medical professionals. Previous work has suggested that
self-assessments are possible and may be facilitated by digital technol-
ogies (e.g., laptops, tablets), but concerns regarding health literacy
remain (Magwood et al., 2022).

One of the most important pieces of under-reported data is the time it
takes to administer the screening tools. For decision makers looking to
implement a new screening tool, administration time will have a sig-
nificant impact on resources, especially considering the need for
specialized personnel, such as translators or cultural interpreters. If one
instrument is slightly less accurate than another but it takes substantially
less time to use, the trade-off could be worthwhile. For the refugees that
are being screened, there is a possible risk of re-traumatization if the
screening process takes too long or if questions are invasive. De Fouchier
et al. reported finding it necessary to abridge the Harvard Trauma
Questionnaire because participants found it “too long and over-
whelming emotionally” (de Fouchier et al., 2012). Similarly, Turner
et al. suggest that the setting and timing of the administration of the
screening tool can influence performance (Turner et al., 2003). There
are stressors particular to life in refugee camps (e.g., poor living con-
ditions, chronic uncertainty) and post-migration resettlement (e.g.,
isolation) that can exacerbate the symptoms of mental illness, and these
setting-related influences should be considered when implementing a
screening program.

4.2. Strengths and limitations

We conducted a diagnostic test accuracy review in accordance with a
registered protocol (Magwood et al., 2021). Our review addresses a
knowledge gap identified by national-level immigration officials to
inform future immigration policies and programs. This is complemented
by a comprehensive knowledge translation plan targeting immigration
policymakers. We engaged a patient representative throughout our re-
view to ensure the relevance and appropriateness of our review to the
target population.

Several limitations of this work should be noted. First, we focused
our review on PTSD among refugees and asylum seekers, but we
recognize that depression, anxiety and somatic symptoms are also highly
prevalent among these populations (Blackmore et al., 2020). In fact,
increased trauma exposure in refugee populations is associated with
comorbid mental health conditions outcomes (Im et al., 2022). Rates of
co-morbidity are particularly high among refugees and contribute to
negative physical, mental health, and resettlement outcomes (Im et al.,
2022). High rates of mental disorder comorbidity present challenges for
traditional diagnostic and treatment approaches and emphasize the
importance of considering multiple common mental health symptoms
rather than focusing exclusively on individual diagnostic categories.
Moreover, a focus on psychiatric diagnosis alone displaces attention
away from critical determinates of wellness such as resilience, suffering,
meaning-making, acculturation — complexities of the displacement
experience not well-captured by screening tools. If screening takes place
as part of resettlement, immigration officials may desire to screen for
several conditions at once. Some tools, such as the Refugee Health
Screener, offer this possibility, but we did not assess the diagnostic test
accuracy of their depression or anxiety components. Second, we
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restricted our inclusion criteria to articles published in English, French,
Spanish and Arabic. Our search did capture some studies published in
German which were excluded from our review. Given that Germany is a
major country of resettlement, it is possible that we excluded relevant
studies that may have contributed to the evidence base. Additionally, we
assessed validity by analyzing sensitivity and specificity, and recognize
that these values are based on screening tool cut-offs. Previous studies
have assessed validity similarly but also conducted an additional cluster
analysis, which could be considered for future research (Gadeberg et al.,
2017). Finally, our review may have been strengthened by further
exploring important characteristics of the screening tools that would
further inform implementation, such as timing of screening, mode of
administration, or professional background of the administrator.

Inconsistent reporting of administration details and of individual
study results precluded us from conducting subgroup analyses which
could have further explored factors that influenced the performance of
these screening tools. We had initially planned to conduct several sub-
group analyses, but the small number of homogenous studies precluded
us from conducting these additional analyses. Obtaining data to conduct
our analyses was at times challenging, as many studies did not clearly
report necessary values, which often had to be calculated based on the
performance metrics and the prevalence reported in each study. Simi-
larly, we could not conduct our planned subgroup analyses by age or
gender because the performance metrics of the studies, including
sensitivity and specificity, are rarely broken down by these character-
istics. In some studies, no information on gender was provided at all.
Reporting guidelines specific to mental health screening tools would
help researchers conducting future validation studies to report on the
information needed for appraisal and synthesis. Ongoing initiatives to
develop an equity extension of the widely used Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE) reporting
guideline may help in this regard (Rizvi et al., 2022).

5. Conclusions

The findings of this review indicate that no single tool distinguished
itself as the ‘best’ tool that can screen for PTSD in all refugee and asylum
seeker populations. However, there are many screening tools available
that perform well and are validated for several populations. These tools
are ready for implementation among select groups of refugees for whom
validated thresholds for positivity have been identified. For example, the
Harvard Trauma Questionnaire. Although it has only been validated in
three studies and does not appear to be as accurate as some other tools,
the Refugee Health Screener holds promise as a practical instrument for
use during immigration medical examinations. Its advantage over other
tools is that it screens for PTSD, anxiety, and depression, the three most
prevalent mental health conditions among refugees and asylum seekers.
It is designed to be applied to all populations, but more studies are
needed to evaluate its validity across cultures. This systematic review
has only examined the sensitivity and specificity of PTSD screening
tools. Future systematic reviews could look at other performance met-
rics, or the accuracy of these tools in detecting other mental health
conditions, such as anxiety and depression. Sensitivity and specificity
are only one aspect of an effective screening tool. More research is
needed into the cost-effectiveness of these tools, their implementation
requirements, and potential harms, such as re-traumatization. Impor-
tantly, an effective screening tool is only valuable if there are culturally
appropriate mental health services available to those who require link-
age to care.
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