
u n i ve r s i t y  o f  co pe n h ag e n  

A rasch-based validity study of the HSCL-25

Vindbjerg, Erik; Mortensen, Erik Lykke; Makransky, Guido; Nielsen, Tine; Carlsson, Jessica
Mariana

Published in:
Journal of Affective Disorders Reports

DOI:
10.1016/j.jadr.2021.100096

Publication date:
2021

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

Document license:
CC BY-NC-ND

Citation for published version (APA):
Vindbjerg, E., Mortensen, E. L., Makransky, G., Nielsen, T., & Carlsson, J. M. (2021). A rasch-based validity
study of the HSCL-25. Journal of Affective Disorders Reports, 4, [100096].
https://doi.org/10.1016/j.jadr.2021.100096

Download date: 23. maj. 2023

https://doi.org/10.1016/j.jadr.2021.100096
https://curis.ku.dk/portal/da/persons/erik-lykke-mortensen(18527abd-c96b-4863-82e0-5bcbc4687934).html
https://curis.ku.dk/portal/da/persons/guido-makransky(945b6930-6c8f-49a5-b8ed-531dc0f8daef).html
https://curis.ku.dk/portal/da/publications/a-raschbased-validity-study-of-the-hscl25(d0b4325a-00ad-4ecd-98cf-564a140f50fa).html
https://curis.ku.dk/portal/da/publications/a-raschbased-validity-study-of-the-hscl25(d0b4325a-00ad-4ecd-98cf-564a140f50fa).html
https://doi.org/10.1016/j.jadr.2021.100096


Journal of Affective Disorders Reports 4 (2021) 100096 

Contents lists available at ScienceDirect 

Journal of Affective Disorders Reports 

journal homepage: www.elsevier.com/locate/jadr 

Research Paper 

A rasch-based validity study of the HSCL-25 

Erik Vindbjerg 

a , ∗ , Erik Lykke Mortensen 

b , Guido Makransky 

c , Tine Nielsen 

d , Jessica Carlsson 

a 

a Competence Centre for Transcultural Psychiatry, Mental Health Centre Ballerup, Copenhagen, Denmark 
b Department of Public Health and Center for Healthy Aging, University of Copenhagen, Denmark 
c Department of Psychology, University of Copenhagen, Copenhagen, Denmark 
d UCL University College, Department of Applied Research in Education and Social Sciences, Odense, Denmark 

a r t i c l e i n f o 

Keywords: 

Rasch analysis 

Item response theory 

Refugees 

Transcultural 

Anxiety 

Depression 

a b s t r a c t 

Background: The Hopkins Symptom Checklist-25 (HSCL-25) is a commonly used questionnaire to assess anxiety 

and depression in trauma-affected refugees. Despite numerous studies evaluating criterion validity and reliability, 

few studies have assessed the construct validity of the scale. 

Methods: In the current study, a Rasch analysis was carried out based on responses from 635 Arabic and Persian 

speaking refugees. Results supported the use of an eight- or nine-item anxiety subscale score. 

Results: The anxiety subscale fit the Rasch model with limited modifications, including the exclusion of purely 

somatic items. Results for the depression subscale revealed a range of issues. While a shortened scale which 

accounted for gender differences allowed for a fit with the Persian speaking sample, no fit could be obtained for 

the Arabic speaking sample. We discuss whether more flexible psychometric models may be necessary to derive 

valid estimates of depression in some cultures. 

Limitations: Both constructs studied, anxiety and depression, were comorbid to PTSD in the included sample. 

Most respondents were chronically affected and often troubled by extensive post-settlement stress. Results may 

not generalize to other populations, e.g. non-refugees or more recently arrived refugees. 

Conclusions: Purely somatic items have no clear place in the HSCL-25 anxiety subscale, while the anxiety items 

show good potential to fit a Rasch model. The HSCL-25 depression subscale may not be suitable for summating a 

single total score, reflecting the need for either a simpler scale or a more complex approach to assessing responses. 
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. Introduction 

The tradition of adapting and validating health questionnaires for

efugees first became evident in the scientific literature in the 1980s.

ne of the first scales to establish a permanent presence in refugee re-

earch was the HSCL-25, which assesses anxiety and depression through

elf-report ( Hesbacher et al., 1980 ; Mollica et al., 1987 ). Later, the

arvard Trauma Questionnaire (HTQ) was introduced for the assess-

ent of Post Traumatic Stress Disorder (PTSD) in refugees ( Mollica and

aspi-Yavin, 1992 ). This set of questionnaires, the HSCL-25 and HTQ,

as since become an often-featured cornerstone in batteries of ques-

ionnaires in cross-cultural psychiatric research. Much effort has been

nvested in rigorously translating the questionnaires and establish-

ng cut-offs for clinically significant distress in various populations

e.g. Hollander et al., 2007 ; Housen et al., 2018 ; Ichikawa et al.,

006 ; Jakobsen et al., 2011 ; Lhewa et al., 2007 ; Mollica et al., 1987 ;

ouanoutoua and Brown, 1995 ; Oruc et al., 2008 ; Renner, Alem, &
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tomeyer, 2006 ; Smith-Fawsi et al., 1997 ; Ventevogel et al., 2007 ).

owever, few studies have focused on assessing the construct validity

f these scales, particularly in terms of the contribution of individual

tems. As a notable exception, the HSCL-25 depression subscale has been

nalysed by Haroz and colleagues ( 2016 ), based on samples of refugees

rom across three continents. They found that item 14, Loss of sexual

nterest or pleasure, was not strongly related to the HSCL construct of

epression, and thus detracted from the validity of the scale. Addition-

lly, a number of items displayed deviating response patterns across cul-

ures, which can potentially result in biased comparisons across cultural

roups. Tinghög and Carstensen (2010) have also conducted a number of

tem-level analyses of the HSCL-25 based on a group of Iranian and Iraqi

efugees. However, they did not analyze the two subscales, nor national

ubgroups. Other studies have largely relied on item-total and item-rest

core correlations in the evaluation of individual item responses, again

ased on the full HSCL-25 scale rather than the subscales (e.g. Lee et al.,

008 ; Lhewa et al., 2007 ). 
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In the current study, we conduct item analysis of both the anxiety and

epression subscales of the HSCL-25. The aim is to provide a detailed

valuation of the construct validity of each subscale, based on responses

f Arabic and Persian speaking patients. The specific objectives are to

est each subscale against the requirements of the Rasch model and to

est any modifications to the scales which will potentially improve the

onstruct validity. 

. Methods 

.1. Participants and data collection 

The data for the study were obtained from four clinical trials con-

ucted at the Competence Centre for Transcultural Psychiatry (CTP)

rom 2008 to 2016 ( Carlsson et al., 2014 ). All respondents were Arabic-

r Persian-speaking refugees with a diagnosis of PTSD according to

CD-10 (F43.1; World Health Organization, 1993 ), who underwent psy-

hiatric treatment at CTP. Excluded were any patients meeting ICD-10

riteria for mental and behavioural disorders due to psychoactive sub-

tance use (F10-F19) or Schizophrenia, Schizotypal or delusional disor-

ers (F20-F29). 

The sample consisted of a total of 635 subjects, of which 68% were

rabic speakers, and 32% were Persian speakers. Gender distribution

as 54% male and 46% female. The average time since arrival in Den-

ark was 14.75 years ( SD = 7.45). Time since primary trauma was more

han 20 years for 69% of patients, between 10 and 20 years for 18%,

etween 5 and 10 years for 5%, and less than five years for 8%. Of the

otal sample, 97.6% had a comorbid diagnosis of depression (F32–33)

ccording to the ICD-10. A nearly identical sample was used in a previ-

us validation of the Harvard Trauma Questionnaire ( Vindbjerg et al.,

020 ). 

The ratings were obtained during pre-treatment assessments. Pa-

ients were presented with a battery of questionnaires, which they would

ither read themselves or have read aloud by a translator. The latter

ption was used with illiterate patients, as well as patients with se-

ere headaches or other physical or mental health conditions preventing

hem from reading the questionnaire. The questionnaires were intro-

uced to the patient by a medical doctor, who was available during the

dministration to answer potential questions and to ensure that all items

ere completed. 

All participants gave informed consent. The involved trials were con-

ucted in accordance with the Helsinki Declaration and were approved

y the Danish National Committee on Research Ethics. The current study

as approved by the Danish Data Protection Agency (#2012–58–0004).

.2. Instruments 

The analysis is based on responses to the Hopkins Symptom

hecklist-25 (HSCL-25), a self-administered questionnaire based on the

CL-90 ( Derogatis et al., 1973 ). The HSCL-25 consists of two subscales:

0 items for the assessment of anxiety and 15 for the assessment of

epression. Following Haroz and colleagues ( 2016 ), we will refer to

he depression subscale as HSCL-D and the 10 item anxiety subscale

s HSCL-A. 

The response format of the HSCL-25 consists of four categories, de-

cribing how bothered the respondent was by a given symptom during

he last week: not at all, a little bit, quite a bit , or extremely. 

Arabic and Persian translations were used. These were first tested by

he Rehabilitation Council for Torture Victims (RCT) and are referred

o in the official manual of the Indochinese versions of the HSCL-25

 Mollica et al., 1996 ). Both translations are officially distributed by the

nternational Rehabilitation Council for Torture Victims (IRCT). While

he translation process for the Indochinese versions is described in both

he manual and the original HSCL-25 validation study ( Mollica et al.,

987 ), no such information is provided for the Arabic and Persian ver-
ions. s  

2 
The actual language of each questionnaire was not recorded, only the

rst language and country of origin of the respondent. Although patients

ere offered questionnaires according to their reported first language, in

 few instances, patients requested a Danish version. As these could not

e identified and excluded at the time of analyses, they form part —by

ll accounts a minimal one —of the responses of the Arabic and Persian

peaking samples of this study. 

.3. Statistical analysis 

The analyses in this study are based on the Rasch model (Christensen

t al., 2016; Rasch, 1960 ). The model was originally formulated for di-

hotomous items, but has been generalized to accommodate polytomous

tems ( Masters, 1982 ), while retaining its psychometric properties. In a

asch model, the probability of a particular item response is a function

f only two parameters: the latent trait level of the respondent and the

ifficulty of the item. In a psychiatric context, this typically translates

nto the level of distress of the patient and the severity of the symptom

escribed in the item. Considering the HSCL as an example, disturbed

leep may be considered a relatively mild symptom of depression, mak-

ng sleep related items easy to endorse, while suicidal ideation repre-

ents a more severe symptom of depression, resulting in a lower likeli-

ood of endorsement. In conjunction with this, a more depressed patient

ill have a higher likelyhood of endorsing either of these items than a

ess depressed patient. 

Four requirements of the Rasch model are common for the wider

amily of item response theory (IRT) models, while a fifth is unique to

he Rasch model. First, as the Rasch model contains only one person

arameter, it follows that the model is unidimensional. Accordingly,

f responses reflect more than one trait, this is a violation of the as-

umption of unidimensionality. Second, the probability of endorsing an

tem must be a monotonously increasing function of the scale scores, i.e.

owhere on the trait continuum should an increased item trait result in

 decreased likelihood of item endorsement. Third, item responses are

ssumed to be conditionally independent given the latent trait. As such,

ny correlation between items is assumed to be fully accounted for by

he latent trait. This is know as the assumption of local independence

r no local dependence. Fourth, item responses are assumed to be con-

itionally independent of exogenous variables given the latent trait. As

uch, each item response probability is fully accounted for by the latent

rait and there is no need to consider gender, age, level of education or

ther background variables of the respondents. This is the assumption of

o differential item functioning (DIF). Fifth, uniqe to the Rasch model,

tems are assumed to be homogenous in the sense that the rank order of

tem parameters is the same across subgroups of respondents regardless

f their level on the latent trait. In the case of the HSCL-25 depression

ubscale, this entails that the item with the highest probability of en-

orsement zzemda should be the same for all patients, regardless if they

re slightly or very depressed, and the same for the item with the second

ighest probability, and so on for all items. 

Perhaps the clearest benefit of the Rasch model is that the sum-

ated scale score is a sufficient statistic for the person parameter

 Christensen et al., 2013 ). This means that all of the information pro-

ided by the responses to a set of items is sufficiently summed up by the

aw score, and it makes Rasch scales suitable for evaluating symptom

everity on the basis of just the summated scale score. We have found

his to be the predominant use-case of the HSCL-25. Furthermore, by

ffering a conversion table resulting from the analysis by Rasch mod-

ls, the raw total score can also be converted to an interval-level person

arameter estimate. 

Like other IRT models, and as a benefit over factor analysis, Rasch

nalysis also allows for a thorough assessment of differential item func-

ioning (DIF), i.e. whether items function in the same way for different

roups of respondents. This is a particularly relevant analysis in tran-

cultural psychiatry, where differences relating to culture and language
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of the scales would fit the Rasch model. Fit statistics for each of the 
an potentially influence the item responses and thus confound the scale

cores. 

.3.1. Evaluating fit to the Rasch model 

In testing fit to the Rasch model, we evaluated homogeneity, lo-

al independence, unidimensionality, and the absence of DIF. The

nalyses were performed with the two software packages RUMM2030

 Andrich et al., 2010 ) and DIGRAM ( Kreiner and Nielsen, 2013 ). 

Homogeneity. In RUMM2030, the requirement of homogeneity is re-

ected in tests of item-trait interaction ( Kreiner and Nielsen, 2013 ;

UMM, 2013a ). The tests are based on group residuals, i.e. differences

etween observed and expected scores in groups that are matched by

heir total score ( RUMM, 2013a ). These residuals are standardized for

ach group and then summed to provide an overall chi-square value.

tem fit is evaluated with the chi-square test, as well as an F-statistic

ased on a one-way ANOVA across score groups ( RUMM, 2013a ). In

his study, we considered an item misfitting when either the chi-square

r F-statistic was significant after Bonferroni correction for multiple test-

ng. 

As an extension of the item fit tests, the overall model fit is tested

ith a chi-square test based on the sum of the item chi-square values. 

Local independence . As noted, the Rasch model assumes that item re-

ponses are locally independent given the latent trait. Thus, once the

rait level has been accounted for, there should be no further depen-

ence among items ( Marais, 2013 ). The assumption can be evaluated by

ubtracting the expected data under the Rasch model from the observed

ata. The resulting residuals should be uncorrelated for the assumption

o hold, while substantial correlations indicate local dependence. 

Violations of local independence can generally appear for two rea-

ons ( Marais and Andrich, 2008 ). First, the response to one item may

epend directly on the response to another item. As an example, if two

tems in a depression questionnaire relate to sleep, an endorsement of

he first item may increase the likelihood of endorsing the other, beyond

hat is accounted for by theta. Such a violation is termed local response

ependence . 

Alternatively, evidence of local dependence may be a sign of mul-

idimensionality. This would typically manifest as evidence of positive

ocal dependence between items from the same subdimension and neg-

tive local dependence between items from different subdimensions

 Kreiner and Christensen, 2002 ). 

Several alternative cut-off criteria are used in the assessment of resid-

al correlations. A much-used rule of thumb is to regard items with

esidual correlations above 0.20 or 0.30 as locally dependent ( Chen and

hissen, 1997 ; Marais, 2013 ). As the average residual correlation is al-

ays negative, it has been suggested that any cut-off criteria should be

et relative to this value ( Marais, 2013 ). This is done by simply sub-

racting the mean from each residual correlation before it is assessed.

eyond following this advise, in this study, we also took advantage of a

eature in DIGRAM to formally test local independence. This entails test-

ng whether the observed residual correlations are the same as the ex-

ected under the model by using parametric bootstrapping ( Kreiner and

ielsen, 2013 ). The procedure is not yet available for models that take

nto account DIF (see below), and in those cases we relied on a compar-

son of observed and expected inter-item correlations while using para-

etric bootstrapping ( Kreiner and Nielsen, 2013 ). For both tests, each

tep of the bootstrapping procedure was carried out with 1000 matrices

nd a maximum of 100 iterative steps. 

DIF. Similarly to how responses to an item should depend only on

he latent trait and not the other items, it should not depend unduly on

ubgroup membership of the respondent. In technical terms, item pa-

ameters should be invariant across subgroups. We assessed this by com-

aring respondents with different group membership but matching trait

evel. An analysis of variance (ANOVA) was used to test for a main effect

f group membership (uniform DIF) or an interaction between group

embership and trait level (non-uniform DIF; RUMM, 2013a , 2013b ).

e compared groups based on gender (male [54%] / female [46%]), age
3 
 < 40 years [32%], 40–50 years [41%], and > 50 years [27%]), level of

ducation ( < 5 years [15%], 5–10 years [31%], 11–15 years [40%], and

 15 years [14%]), language (Arabic [68%] / Persian [32%]), country

f origin (Iraq [41%], Lebanon [19%], Iran [16%], Afghanistan [16%],

ther [8%]), and time since arrival in Denmark ( < 10 years [27%], 10–

0 years [48%][, or > 20 years [25%]). We also tested for DIF based

n whether the patients had been assigned an interpreter (yes [66%]

 no [34%]), but no data was available to establish which patients

ade use of their translator during the rating, e.g. to read the HTQ

uestions. 

To avoid excessively small subgroups in each class interval, we re-

uced the number of class intervals during the DIF analyses to three

lasses for Persian speakers and four classes for Arabic speakers. Tests

re conducted for both uniform and non-uniform DIF, and significance

evels are Bonferroni corrected with the number of tests per subgroup

omparison. We did not rely on the Bonferroni corrected significance

evels suggested by RUMM2030, as they correct for a third test for each

tem, which is not related to DIF. 

.3.2. Strategy of analyses 

The analyses were carried out separately for Arabic and Persian

peaking respondents, as well as for the HSCL-A and HSCL-D subscales,

aking for a total of four parallel analyses. When fit could be obtained

or the same subscale in both language groups, a subsequent analysis

as carried out for the combined language sample. Each analysis be-

an with the unmodified 10-item anxiety or 15-item depression sub-

cale. When evidence against fit was detected, the analysis was carried

orward in iterative steps, with an initial effort to resolve problems of

ocal dependence and DIF without excluding items, as this could po-

entially reduce content validity. To allow for analysis of local depen-

ence in DIGRAM while conducting all remaining parts of the anal-

sis in RUMM2030, each step of the model modifications were ap-

lied in tandem across the two software programs. This was particu-

arly pertinent as both local response dependence and DIF are modelled

ith interaction terms in DIGRAM (i.e. as in loglinear Rasch models;

elderman, 1984 ), while in RUMM2030, locally response dependent

tems are combined into composite items and differentially functioning

tems are split into separate items for each subgroup. No more than one

odification was applied to the model in each iterative step. In the case

f multiple indications of local independence between items, we first

odelled the one with the largest difference in the compared residuals.

We excluded misfitting items only if it was clear that their misfit was

ot related to local dependence or DIF, or if DIF was too complex to be

ealt with effectively in RUMM. For any exclusion of an item, as with

ny other modification, the analysis of local independence and DIF was

esumed. 

. Results 

The raw mean score on the HSCL-A was 3.11 ( SD = 0.55) for the

rabic speaking sample and 2.91 ( SD = 0.61) for the Persian speaking

ample, while the raw mean score on the HSCL-D was 3.10 ( SD = 0.46)

or the Arabic speaking sample and 3.00 ( SD = 0.56) for the Persian

peaking sample. The mean scores and standard deviations of individual

tems are presented in Table 1 . 

Both the HSCL-A and HSCL-D displayed a lack of fit to the Rasch

odel in the Persian as well as the Arabic speaking sample ( Table 2 ).

vidence of local dependence, misfitting items, and DIF was identified

or both scales and samples, with the exception that no DIF was found

n the Persian HSCL-A. 

.1. Testing modified models 

.1.1. HSCL-A 

Additional analyses were conducted to assess if revised versions
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Table 1 

Item mean scores and standard deviations (SD) for the HSCL-25. 

HSCL-25 item 

Arabic speaking sample ( n = 434) Persian speaking sample ( n = 201) 

Avg. score SD Avg. score SD 

HSCL-A anxiety subscale 

1. Suddenly scared for no reason 3.23 0.79 2.87 0.97 

2. Feeling fearful 3.18 0.85 3.10 0.86 

3. Faintness, dizziness, or weakness 2.79 0.89 2.57 0.96 

4. Nervousness or shakiness inside 3.20 0.82 3.20 0.76 

5. Heart pounding or racing 3.03 0.86 2.73 0.92 

6. Trembling 2.76 0.94 2.57 0.93 

7. Feeling tense or keyed up 3.28 0.70 3.20 0.88 

8. Headaches 3.33 0.79 2.86 1.00 

9. Spells of terror or panic 2.92 0.89 2.93 0.95 

10. Feeling restless, can’t sit still 3.34 0.70 3.07 0.83 

HSCL-D depression subscale 

11. Feeling low in energy, slowed down 3.27 0.71 3.16 0.78 

12. Blaming yourself for things 2.91 1.02 3.06 0.99 

13. Crying easily 3.14 0.99 3.11 0.96 

14. Loss of sexual interest or pleasure 3.06 0.92 2.88 1.06 

15. Poor appetite 2.55 0.91 2.38 0.99 

16. Difficulty falling asleep, staying asleep 3.52 0.66 3.33 0.78 

17. Feeling hopeless about the future 3.48 0.76 3.32 0.88 

18. ¤Feeling blue 3.50 0.67 3.40 0.72 

19. Feeling lonely 3.38 0.77 3.39 0.80 

20. Thoughts of ending your life 1.93 1.10 1.94 1.00 

21. Feeling of being trapped or caught 2.87 1.06 2.82 1.07 

22. Worrying too much about things 3.46 0.64 3.41 0.80 

23. Feeling no interest in things 3.06 0.90 2.78 1.02 

24. Feeling everything is an effort 3.34 0.73 3.05 0.92 

25. Feeling of worthlessness 3.01 1.01 2.99 1.06 

Table 2 

Results of fit of the unmodified HSCL-25 subscales to the Rasch model. 

Population Subscale Overall fit, 𝜒2 test Local dependence Item misfit Differential item function 

Arabic 

speakers 

HSCL-A 𝜒2 (70) = 100.91 

p = .009 

n.r. 3, 8 Country: item 3 

HSCL-D 𝜒2 (135) = 343.77 

p < .001 

n.r. 12, 13, 15 Gender: items 13, 14, 21; Education: item 12 

Persian 

speakers 

HSCL-A 𝜒2 (30) = 51.27 

p = .009 

1&2; 1&9; 2&9; 5&6 8 None 

HSCL-D 𝜒2 (45) = 118.14 

p < .001 

n.r. 12, 13, 15 Gender: item 14; Age group: item 23 

Note. n.r. = not reported as instances were too numerous to list here. 
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a  
odified subscales are presented in Table 3 . For the HSCL-A, item 8

Headaches) was excluded in both languages, and item 3 (Faintness,

izziness, or weakness) was excluded only from the Arabic scale. Items

, 2 and 9, and items 5 and 6 were combined into two composite items

n both language samples, and items 4 and 7 were combined only in

he Arabic sample. Composite item 5&6 of the Arabic scale was split to

ccount for gender based DIF, as women were shown to score higher,

onditioned on trait level ( p = .006). The DIF could be traced specifically

o item 6, Trembling , but due to modeling constraints in RUMM2030 the

hole testlet needed to be split. 

A single indication of non-uniform DIF was found for item 3, Faint-

ess, dizziness, or weakness , with the Persian speaking sample. Here, con-

itioned on trait level, item responses were not consistent across respon-

ents with and without an interpreter ( p = .003). However, inspecting

he response curves revealed tangled curves with no overall difference in

iscrimination. Also, changing the number of class intervals from three

o four removed the evidence of DIF. Finally, the result was close to the

onservatively Bonferroni corrected significance level of 0.004. Based

n these considerations, we opted to retain the item. 

The modified anxiety scales displayed overall fit, item fit, and met

riteria for local independence. No further evidence of DIF could be

ound in relation to any of the tested variables, i.e. gender, age group,

evel of education, country of origin, time since arrival in Denmark, and

hether an interpreter was assigned. 
4 
The analysis of the combined sample revealed unresolvable

anguage-based DIF. The reported model ( Table 3 ) displayed DIF for

tem 10 and composite item 4&7, but item 9 had also displayed lan-

uage based DIF before being assigned to a composite item. Splitting

tem 10 by language led to an exceedingly complex analysis, with new

vidence of local dependence between item 4, 7, and 10, and a need

o split multiple additional items to model both local response depen-

ence and language-based DIF for the same items. This was not possible

ithin the chosen methodological framework, where items could only

e modelled to account for local response dependence or DIF, not both.

nstead, to take account of the extensive language differences, we refer

o the language-specific models, which are optimized for each language

roup. Conversion tables for each of these are provided in Table 4 . The

ables can be used to convert the raw total score to obtain person esti-

ates. 

.1.2. HSCL-D 

Extensive modifications were applied to the HSCL-D in both samples.

or the Persian sample, item 14, Loss of sexual interest or pleasure , was

plit by gender due to uniform DIF. Items 11, 18 and 23 were combined

nto a composite item. Items 12, 13, and 15 ( Blaming yourself for things;

rying easily; Poor appetite ) were excluded due to underdiscrimination,

nd item 24 ( Feeling everything is an effort ) was excluded due to overdis-
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Table 3 

Results of fit of the modified HSCL-25 subscales to the Rasch model. 

Language 

Overall fit( 𝜒2 -test) 

Local response 

dependence 

(composite items) 

Differential item 

functioning(item split) 

Mean person 

location (logits) 

Person 

Separation Index Cronbach’s 𝛼

Avg. SEM of the 

total raw score Subscale 

HSCL-A Arabic 

Persian 

Combined 

sample 

𝜒2 (35) = 30.11 

p = .703 

𝜒2 (18) = 17.09 

p = .517 

𝜒2 (36) = 33.68 

p = .580 

1&2&9; 5&6; 4&7 

1&2&9; 5&6 

1&2&9; 5&6; 4&7 

composite item 

5&6 by gender 

none 

Unresolved DIF: item 10 

and composite item 4&7 

by language ∗ 

1.06 

(SD = 1.24) 

0.78 

(SD = 1.21) 

0.88 

( SD = 1.17) 

.75 

.80 

.78 

.77 

. 76 

.77 

2.54 

3.02 

2.59 

HSCL-D Arabic 

Persian 

𝜒2 (70) = 99.65 

p = .011 

𝜒2 (30) = 33.70 

p = .293 

11&24; and 

additional 

unresolved 

evidence ∗∗ 

11&18&23 

By gender: item 14 and 

composite item 11&24 

By gender: 

item 14 

0.95 

( SD = 1.02) 

0.89 

( SD = 1.22) 

∗∗∗ 

.83 ∗∗∗ 

.85 

∗∗∗ 

3.65 

Note. The modified HSCL-A scale excludes item 8 in all samples and item 3 in the Arabic speaking sample. For the HSCL-D, the modified Arabic scale consists of 

items 11, 14, 17, 20–25. The modified Persian depression scale consists of items 11, 14, 16–23 and 25. 
∗ See Appendix SI for persistent (not successfully modelled) evidence of DIF. 
∗∗ See Appendix SI for persistent (not successfully modelled) evidence of local dependence. 
∗∗∗ Reliability indices and SEM are not reported in the presence of local dependence. 

Fig. 1. Person-item threshold distributions for each subscale in each language sample 

Note: The person-item distributions reflect the HSCL-25 anxiety subscale (top) and depression subscale (bottom) with the Arabic speaking sample (left) and Persian 

speaking sample (right). The distribution of persons is illustrated with red bars, across the trait continuum from low (left) to high (right). Likewise, the distribution 

of item difficulties is illustrated by blue bars, across a continuum from easily endorsable (left) to difficult to endorse (right). As a reflection of the item difficulty 

distribution, the information curve in green illustrates how the measurement precision varies across the continuum. 
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rimination. The resulting depression scale fit all criteria in the Persian

peaking sample, with overall fit ( 𝜒2 [30] = 33.70, p = .293), no item

isfit, no evidence of local dependence, and no cases of DIF across the

ubgroups. 

For the Arabic sample, item 12, 13, and 15 were again excluded due

o underdiscrimination, and item 14 was split by gender, i.e. mirroring

he modifications of the Persian scale. Additionally, item 16 ( Difficulty

alling asleep, staying asleep ) was excluded due to underdiscrimination

nd item 18, Feeling blue , was excluded due to over-discrimination. Item

1 and 24, Feeling low in energy, slowed down and Feeling everything is

n effort , were combined into a composite item and split by gender.

tem 19, Feeling lonely , displayed uniform DIF across time since arrival

n Denmark and across countries of origin. Conditioned on trait level,

here were higher endorsements from the respondents most recently
5 
rrived in Denmark ( < 10 years; n = 85) as well as respondents from

ountries other than Iraq and Lebanon ( n = 47). This could only be re-

olved with a double item split, resulting in very small response groups.

nstead, the item was left out of the final model. With these modifica-

ions, the model still displayed extensive evidence of positive and neg-

tive local dependence (cf. Appendix SI). No clear clustering could be

nferred from the residual correlations and the breaches of local inde-

endence could not be resolved through further model modifications.

he reported model ( Table 3 ), with the modifications described above,

eatured no item misfit, no evidence of DIF, and weak evidence against

verall fit ( 𝜒2 [70] = 99.65, p = .011). As the responses did not fit the

asch model in the Arabic sample, due to the persistent evidence of

ocal dependence, no modifications to the HSCL-D were tested for the

ombined sample. 
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.1.3. Targeting 

Patients are scoring in the upper range of both the depression and the

nxiety subscales, reflected by a mean person location ranging from 0 to

.13 logits ( Table 3 ). The person-item threshold distribution ( Fig. 1 ) il-

ustrates a slight mistargeting, with few patients scoring below the scale

ean, and a number of respondents at the upper end of the continuum,

here the information curve reveals poor measurement precision. The

atter is particularly evident for the Arabic anxiety subscale. 

.1.4. Reliability 

With the Person Separation Index (PSI) ranging from 0.74 to 0.83

nd Cronbach’s alpha ranging from 0.76 to 0.85 ( Table 3 ), reliability

as generally adequate for both subscales. The lower reliability in the

rabic speaking sample relative to the Persian speaking sample may be

scribed to the lower variance of responses in the former sample (cf.

able 1 ). 

. Discussion 

We tested the fit of the HSCL-25 anxiety and depression subscales to

he Rasch model. Generally, it was possible to fit the anxiety subscale

ith minor modifications, while the fit of the depressive subscale was

hallenged by several misfitting items as well as key items displaying

verdiscrimination. 

.1. HSCL-25 anxiety subscale 

The analysis of the HSCL-25 anxiety subscale revealed two misfit-

ing items, one case of DIF and a few cases of response dependence.

he misfitting item 8, headaches . represents a common complaint in

he sample studied here, and a previous study on a comparable sample

ound headaches to relate slightly more to anxiety than depression and
Table 4 

Conversion table, anxiety subscale. 

Raw 

sub- 

scale 

score 

HSCL-25 anxiety subscale 

Arabic speakers 

Men Women 

Estimated person location SE Estimated person 

8 − 3.072 n.r. − 3505 

9 − 2.323 n.r. − 2.566 

10 − 1.850 n.r. − 2.108 

11 − 1550 0,518 − 1.755 

12 − 1.328 n.r. − 1.498 

13 − 1141 0,433 − 1288 

14 − 0,979 0,411 − 1.109 

15 − 0,831 0,397 − 0,950 

16 − 0,690 0,389 − 0,799 

17 − 0,552 0,386 − 0,655 

18 − 0,414 0,387 − 0,511 

19 − 0,272 0,392 − 0,362 

20 − 0,121 0,401 − 0,205 

21 0,040 0,412 − 0,034 

22 0,214 0,427 0,152 

23 0,403 0,443 0,353 

24 0,608 0,462 0,567 

25 0,831 0,484 0,792 

26 1075 0,510 1029 

27 1345 0,541 1281 

28 1652 0,584 1556 

29 2015 0,646 1871 

30 2477 0,746 2259 

31 3144 0,937 2808 

32 4104 1301 3587 

33 – – –

34 – – –

35 – – –

36 – – –

Note . N.r.: Not reported by RUMM2030 as there were no res

6 
TSD ( Carlsson et al., 2006 ). However, numerous cross-cultural stud-

es have found headaches to provide the poorest item-rest correlation

r factor loading with the HSCL-25 or HSCL-A ( Glaesmer et al., 2014 ;

aroz et al., 2014 ; Tinghög and Carstensen, 2010 ; Wind et al., 2017 ).

tem 3, Faintness, dizziness, or weakness , also displayed item misfit in the

rabic speaking sample and ranked as the least discriminating item in

he Persian speaking sample. We note that both item 3 and 8 are cate-

orised as somatic rather than anxiety symptoms in both the HSCL-58

nd the SCL-90. Based on our results, we recommend the exclusion of

tem 8 when calculating total scores with Persian and Arabic speaking

efugees, and for the latter group also item 3. More psychometric studies

f the HSCL-25 may reveal whether both items are unwarranted in the

cale and whether these findings generalize to other populations. 

The gender based DIF of the Arabic item 6, trembling, was the only

lear instance of DIF in the anxiety subscale. Arabic speaking women

ended to respond with higher scores than men on this particular item,

iven the same trait level. This should be adjusted for when converting

he total score to a person estimate, as is instructed in Table 4 , where

ender specific conversion tables are offered for the Arabic speaking

ample. Comparing the tables, it is evident that for any given raw total

core, male respondents receive a higher person estimate, effectively

ompensating for the lower endorsement of item 6 among males. The

ignificance and impact of this case of DIF is not highly convincing,

owever, underlining the importance of replication with other samples.

ad we relied simply on the critical value suggested by RUMM2030,

orrecting for three tests per item, the results would not be significant.

onversely, other sources of DIF may be evident in other samples, e.g.

n mixed samples of refugees and non-refugees, or samples with a higher

epresentation of recently arrived refugees. 

The HSCL-A displayed a potentially two-dimensional structure, with

omatically mediated anxiety on the one hand ( Nervousness or shakiness

nside; Heart pounding or racing; Trembling; Feeling tense or keyed up; Feel-

ng restless, can’t sit still ), and items explicitly related to anxiety on the
Persian 

speakers 

location SE Estimated person location SE 

1215 – –

n.r. − 3663 n.r. 

n.r. − 2792 0,882 

n.r. − 2200 0,690 

n.r. − 1798 n.r. 

0,452 − 1494 0,518 

n.r. − 1254 0,470 

0,411 − 1056 0,436 

0,400 − 0,887 0,412 

0,396 − 0,736 0,395 

0,397 − 0,596 0,385 

0,402 − 0,463 0,378 

0,411 − 0,330 0,376 

0,423 − 0,196 0,377 

0,437 − 0,058 0,381 

0,452 0,085 0,386 

0,467 0,235 0,393 

0,482 0,390 0,401 

0,500 0,552 0,410 

0,522 0,721 0,420 

0,555 0,898 0,434 

0,604 1087 0,451 

0,691 1293 0,474 

0,862 1524 0,505 

1204 1793 0,549 

– 2119 0,611 

– 2539 0,709 

– 3142 0,894 

– 4008 1294 

pondents at this location. 
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Table 5 

Conversion table, depression subscale. 

Raw 

sub-scale 

score 

HSCL-25 depression subscale,Persian speakers 

Men Women 

Estimated person location SE Estimated person location SE 

8 – – – –

9 – – – –

10 – – – –

11 − 5422 1576 − 5423 n.r. 

12 − 4137 n.r. − 4139 n.r. 

13 − 3287 n.r. − 3291 n.r. 

14 − 2725 n.r. − 2730 n.r. 

15 − 2322 0,592 − 2329 n.r. 

16 − 2010 0,534 − 2019 n.r. 

17 − 1755 0,492 − 1765 n.r. 

18 − 1534 0,463 − 1547 n.r. 

19 − 1338 n.r. − 1353 n.r. 

20 − 1157 n.r. − 1176 n.r. 

21 − 0,988 0,412 − 1012 n.r. 

22 − 0,827 0,403 − 0,856 n.r. 

23 − 0,672 n.r. − 0,707 0,386 

24 − 0,521 0,389 − 0,564 n.r. 

25 − 0,374 0,385 − 0,426 0,374 

26 − 0,230 0,381 − 0,290 0,370 

27 − 0,089 0,379 − 0,158 0,368 

28 0,051 0,378 − 0,027 0,367 

29 0,191 0,377 0,103 0,367 

30 0,330 0,378 0,235 0,369 

31 0,471 0,381 0,368 0,372 

32 0,614 0,384 0,504 n.r. 

33 0,760 0,389 0,645 0,384 

34 0,910 0,396 0,792 0,392 

35 1065 0,405 0,946 0,403 

36 1228 0,416 1109 0,416 

37 1401 0,432 1284 0,432 

38 1588 0,452 1473 0,453 

39 1795 0,479 1682 0,480 

40 2032 0,517 1922 0,518 

41 2315 n.r. 2207 0,573 

42 2677 0,662 2571 0,666 

43 3207 0,840 3102 0,841 

44 3980 n.r. 3876 1216 

Note . N.r.: Not reported by RUMM2030 as there were no respondents at this 

location. 
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ther hand ( Suddenly scared for no reason, Feeling fearful, and Spells of

error or panic ). However, constructing one composite item for all three

f the explicit anxiety items, as well as one or two composite items for

ome of the somatically mediated anxiety items removed any evidence

f local dependence. Each composite item was constructed based on an

ssumption of response dependence between the involved items. This

as most evident for items 1, 2 and 9, as these were the only items

o explicitly state feelings of anxiety, i.e. ‘scared’, ‘fearful’, ‘terror’ and

panic’. We also considered it plausible that responses to item 5, heart

ounding or racing , and item 6, trembling , are particularly closely related.

hile a number of items indicate physiological arousal and a potential

reparedness for fight or flight, items 5 and 6 are the most purely phys-

ologically formulated of these, with no reference to feelings or gross

otor activity. Finally, item 4, nervousness or shakiness inside , and 7,

eeling tense or keyed up , were only composited in the Arabic speaking

ample and the combined sample. Both of these items appear to relate to

nticipation. The fact that evidence of local dependence between these

wo items did not appear in the Persian speaking sample was possibly

elated to a slightly different translation of item 4. The Persian transla-

ion uses the wide concept of asábi , which could be translated as ‘wound

p’. 

.2. HSCL-25 depression subscale 

Modifications and results for the HSCL-D present a more complex

attern than those for the HSCL-A. In the Persian speaking sample, a fit

as obtained by splitting one item, combining three items into a com-
7 
osite item, and excluding four items. For the Arabic speaking sample,

owever, there were no obvious solutions to the misfit of the scale. Af-

er addressing individual item misfit, local dependence, and DIF, the

esponses still did not fit the Rasch model. Before being excluded from

he final model, item 18, Feeling blue , provided excessive discrimina-

ion. This may indicate that responses revolve around the concept of

epressed mood, but that it is rather vaguely captured by most other

tems. 

For the Persian sample, we scrutinized the translation of item 24,

eeling everything is an effort , after discovering that this item was overdis-

riminating. Consulting a Persian translator revealed an inaccurate

ranslation of effort into a ḏāb ( عذاب ), a concept denoting torment. The

igh discrimination may suggest that this concept conveys a central ele-

ent of perceived distress in this population. However, its relation to the

pecific scale construct of depression is not clear. The same expression

s found in Arabic and it would be relevant to investigate the cultural

nd psychological context of this apparent idiom of distress in both lan-

uages. 

Of relevance to the interpretation of our results, Haroz et al.

2016) also carried out an IRT-based study of the HSCL-D, in which

hey included respondents from three locations in Iraq. They found that

he only item that was poorly related to depression across settings was

tem 14, Loss of sexual interest or pleasure . In our analyses, the item only

isplayed misfit in the form of gender-based DIF, which was modelled

ccordingly. 

The three items found not to fit in both samples of our study ( cry-

ng, self-blame and poor appetite ) generally provided acceptable fit in the

tudy by Haroz et al., although they were all among the lowest discrim-

nating items across the three Iraqi settings. The main reason Haroz and

olleagues were able to establish fit of these items is likely the use of

 2-parameter model, as this allows differential discrimination among

tems. A 2-parameter model would likely also be able to accommodate

he high discrimination of item 18 in the Arabic sample of our study.

his sacrifices the statistical sufficiency of the raw total score, requir-

ng different weights for each item, and thus complicate the process of

btaining a person estimate from a pen and paper test. If administering

he questionnaire electronically, however, the weights could be applied

utomatically. 

Differential item discrimination was not the only obstacle to the fit

f the HSCL-D in the Arabic speaking sample of our study, as evidence

f both positive and negative local dependence persisted throughout

he analysis. This indicates multidimensionality, and we were not able

o infer the underlying dimensions with any confidence, neither from

esults nor from an analysis of item content. Also, we have not found

nformation about such potential substructures in previous publications.

hile Haroz et al. provided the most comprehensive and detailed anal-

sis among previous studies of the HSCL-D, they did not evaluate the

ssumption of local independence. Thus, results from the HSCL-D re-

ain complex to interpret at this point. We would recommend that fu-

ure research on depression scales in the field of transcultural psychiatry

akes a priority of establishing dimensionality, both conceptually when

onstructing the scales, and empirically when testing the scales. 

.3. Cultural differences 

The HSCL-D provided a better fit in the Persian speaking sample, rel-

tive to the Arabic speaking sample. This cannot be fully explained by

tatistical power, as the difference was still evident after reducing the

rabic speaking sample to match the size of the Persian speaking sam-

le. Also, the difference could not be ascribed to an overrepresentation

f particular regions within the language groups, as the results were con-

istent across countries. In our clinical experience, we do not generally

nd a difference in the presentation of depression between the two lan-

uage groups, although we do recognize a slightly higher symptom load

n the Arabic speaking sample. On the other hand, most respondents

ere characterised by an extensive trauma history, and symptoms of
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epression often manifested in the context of both post-traumatic and

ost-settlement stress. This may have masked cultural differences in the

pecific symptom patterns of depression. 

.4. Reliability 

When judging the reported reliability of the HSCL-25 subscales of

his study, it is important to point out that our correction for local depen-

ence also prevents an inflation of the reliability indices, which unmod-

lled local dependence would otherwise have caused ( Marais, 2013 ).

o our knowledge, this is the first study of the HSCL-25 to address this

ssue. 

With PSI and Cronbach alpha indices in the range of 0.75 - 0.85,

he reliability found in this study can generally be considered good,

hile not quite satisfactory for individual clinical decision making

 Nunnally, 1994 ). The result is markedly better than what we have pre-

iously reported for the same sample, based on two HTQ-derived sub-

cales ( Vindbjerg et al., 2020 ). In that study, two Rasch conforming HTQ

ubscales consisting of seven to nine items returned Cronbach alphas in

he range of just 0.35 to 0.70. 

To take into account the varying measurement precision across the

atent trait continuum, clinicians could choose to look up the person

stimate and standard error (SE) of measurement in Table 4 on a case

y case basis. Multiplying the SE with 1.96 will inform the clinician of

he 95% confidence interval around the listed person estimate. 

.5. Practical implications 

Based on the results of this study, we recommend the exclusion of

tem 8, Headaches , when calculating total scores on the HSCL-25 anxiety

ubscale. We also recommend the exclusion of item 3, Faintness, dizzi-

ess, or weakness , for Arabic speaking refugees, while future research

ay test if this recommendation extends to other populations as well. 

For the HSCL-25 depression subscale, we generally recommend cau-

ion in the interpretation of total scores, as they may represent different

onstructs and scoring patterns, and may be confounded by gender. Our

esults do support the use of an extensively modified version with Per-

ian speaking refugees. For Arabic speakers, however, we are not able

o recommend a particular modification. 

Future psychometric studies should be aware of particular challenges

n modeling the HSCL-25 depressions subscale. It would be relevant to

se the framework of graphical loglinear Rasch models ( Kreiner and

hristensen, 2002 , 2007 ), which retains raw score sufficiency but al-

ows for a more flexible modeling of local response dependence and

IF. Alternatively, a 2-parameter model may be warranted, in which

ase electronic administration of the questionnaire may be preferable. 

.6. Limitations 

Both constructs studied, anxiety and depression, were comorbid to

TSD in the included sample. Most respondents were chronically af-

ected and often troubled by extensive post-settlement stress. Results

ay not generalize to other populations, e.g. non-refugees or more re-

ently arrived refugees. 
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