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abstraCt

T he kessler Psychological distress scale (k10) is an instrument that is widely 
used to screen for mental disorders, but information is lacking on its psycho-
metric qualities in non-Western samples. This study used a population-based 

sample (n = 725) to assess the reliability and validity of the k10 across ethnic groups 
in an urban area. The results were generally supportive of the k10 as a reliable and 
valid instrument to screen for anxiety and depression in all three groups. Cronbach’s 
alpha was high (0.93) and the results indicated the existence of a solid single fac-
tor structure. item bias in relation to ethnic background was minor. in each group, 
there was good criterion vali dity with respect to one-month dsM-iV diagnosis for 
depressive and/or anxiety disorder. The results nevertheless highlight the importance 
of cross-cultural validation, as we found different cut-off values for ethnic subgroups 
to obtain optimal sensitivity and specifi city for detecting depressive and/or anxiety 
disorders. 
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introduCtion

T he kessler Psychological distress scale (k10; [1]) is becoming increasingly 
popular as a screening tool for anxiety and depressive disorders [2-5]. al-
though strongly disabling and highly prevalent in the general population [6-

8], both conditions are often unrecognised. The k10 was developed by kessler and 
colleagues [1] and consists of 10 items, rated on 5-point Likert-type scales, which 
indicate the degree to which symptoms of psychological distress are present among 
individuals. There is strong evidence supporting the relationship between the k10 and 
the Composite international diagnostic interview (Cidi; [9]) for anxiety and depres-
sive disorders in Western population samples [10,11]. The Cidi is nowadays widely 
considered as a standard for determining psychological disorders.

However, the reliability and validity of the k10 have been established mainly with 
data from Western population samples. information on cross-cultural validity of the 
K10 among non-Western populations is insufficiently available [12]. In research where 
multiple nationalities or ethnicities are involved, such gaps in knowledge are often 
dealt with either by excluding minorities from epidemiological research or by simply 
assuming that cross-cultural validity exists [13]. both options can be considered unde-
sirable for several reasons.

The first decision tends to make studies less representative, thus reducing the general-
isability of results [13]. in this context, it cannot be ignored that large and still increas-
ing parts of the general population in europe and the usa consist of migrants [14]. 
Their mental health is often worse than that of the members of the host society [15], as 
is the case for depressive and anxiety disorders [16]. in the netherlands, anxiety and 
depression are more prevalent among Turkish and Moroccan labour migrants [17-19]. 
Labour migration from Morocco and Turkey to western-europe started halfway the 
sixties of the previous century. apart from the netherlands, countries with large Turk-
ish and Moroccan migrant populations are France, Germany and belgium. in amster-
dam, fourteen percent of the population are ethnic Moroccan or Turkish, which means 
they or at least one of their parents were born in Morocco or Turkey [20].

On the other hand, simply assuming cross-cultural validity without sufficient evidence 
to support this, disregards possible changes in reliability and validity that may occur 
when an instrument is translated [13]. It additionally neglects the influence of culture 
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on the interpretation of items [21]. it is important to realise that many migrants in 
Western countries, like Turkish and Moroccan labour migrants, have an arabic and/or 
Muslim background. in the united states, for example, Muslims are in fact the fastest 
growing minority population [22]. Muslims tend to have different values with respect 
to psychological problems, which determines how problems are perceived and coped 
with [23]. Therefore, this study focuses on the psychometric qualities of the k10 in a 
sample of ethnic dutch, Turkish and Moroccan participants. our aim is to examine 
whether the k10 is an instrument with deviating psychometric properties among non-
Western (i.e. Moroccan and Turkish) participants compared to ethnic dutch.

 
methods
setting and procedures
This study is part of the larger amsterdam Health Monitor (aHM), which is a cross-
sectional population-based health survey, designed and conducted every four years 
by the amsterdam Municipal Health service. The aHM of 2004 was conducted in 
collaboration with the dutch national institute for Public Health and environment 
(riVM) and was based on a representative sample of 1736 people from the communal 
population register, stratified by age groups (18-34 years, 35-44 years, 45-54 years, 
55-64 years and 65 years and older) and ethnicity (ethnic dutch, Turkish, Moroc-
can, other). Turkish and Moroccan respondents were oversampled to ensure sufficient 
response. Information on the representativity of the first phase can also be found in 
Agyemang et al. [24]. The socio-economic status of the respondents of the first phase 
was comparable to that of the original sample. all respondents participated in a face-
to-face interview on general health, in the language of their choice (i.e. dutch, Turkish, 
Moroccan-Arabic or Berber). Thus, participants not fluent in the Dutch language were 
included as well.

respondents who gave permission were invited to participate in the next phase, aimed 
specifically at common mental disorders [18]. Again, structured interviews were per-
formed in the language that was preferred by respondents. The interview included 
the k10 [1] and the Cidi version 2.1 [9] for depressive and anxiety disorders. The 
entire interview could be completed within 1.5 hours. interviewers were trained dur-
ing a full-time week and monitored during the period of data-collection. To avoid 
non-response as a consequence of summer vacation, Christmas and ramadan, all in-
terviews were planned between February and June of 2005. The study procedures 
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were approved by the medical ethical committee of the academic Medical Centre of 
the University of Amsterdam. Compared to the general first phase of the AHM, we 
found no selection among participants in the second phase with respect to physical or 
psychological health indicators [18].

measures
The k10 was developed as a short screening scale for psychological distress [1]. items 
for the k10 were selected from 612 questions that were derived from 18 existing in-
struments, including well-known instruments such as the self-rating depression scale 
[25], the beck depression inventory (bdi) [26], and the Centre for epidemiologic 
studies - depression scale (Ces-d) [27]. The initial set of items was drastically re-
duced after extensive pilot testing. The final scale consisted of 10 items (see figure 1). 
Each item of the K10 has five response categories: ‘none of the time’ (1), ‘a little of the 
time’ (2), ‘some of the time’ (3), ‘most of the time’ (4) and ‘all of the time’ (5). The total 
score is the sum of all responses. The scores thus range between 10 and 50. only if 
participants had less than 10% missing data, missing values were imputed using linear 
interpolation. Further information about the k10 can be found on the national Comor-
bidity Survey (NCS) website (http://www.hcp.med.harvard.edu/ncs/index.php).

At the time of conducting the AHM, an official Dutch translation of the K10 was al-
ready available [28]. For Turkish and Moroccan participants, the k10 had to be trans-
lated 2. To ensure conceptual equivalence, the instrument was translated and back-
translated by two professional and independent translators. The back-translation was 
compared to the original translation, and no further alterations were considered neces-
sary. These procedures were restricted to the Turkish version. a Moroccan translation 
was not feasible because the Moroccan population in amsterdam speaks several lan-
guages (i.e. northern/ southern berber and standard/Moroccan arabic) and because 
Moroccan arabic and berber do not exist in written form. in the past, this problem 
was dealt with by translating instruments into standard arabic, after which interview-
ers were asked to translate to Moroccan arabic and berber on the spot. 

2 a comment should be made at this point. after the data-collection for the aHM of 2004 was 
finished, another Turkish version of the K10 Self-administered Questionnaire was published at the 
website of the Australian Transcultural Mental Health Centre NSW (in 2005) (http://www.dhi.gov.
au/tmhc/resources/translations.htm). To some extent, this version may differ from our version.
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Figure 1. Items of the K10 [1]

However, the translation from standard arabic into Moroccan arabic or berber is al-
most as difficult as the direct translation from Dutch. Moreover, only few Moroccans 
who nowadays live in amsterdam are able to speak/read both dutch and standard 
Arabic fluently. Therefore, Moroccan interviewers generally used the Dutch version of 
the k10, with only core themes pre-translated, using standard arabic words that are 
commonly used in Morocco. Thus, there is no ‘Moroccan’ translation in written form, 
but interviews have been digitally recorded.

the gold standard
We defined the gold standard as the presence of a current anxiety and/or depressive 
disorder according to dsM-iV criteria [3], as established with the Cidi version 2.1 [9]. 
The Cidi has been translated into dutch, Turkish and arabic [29,30]. For the inter-
view with Moroccan participants, again the dutch questionnaire was used in combina-
tion with core themes from the arabic version. based on the Cidi, dsM-iV diagnoses 
were made for depressive disorders (major depressive disorder, dysthymia) and anxi-
ety disorders (social phobia, agoraphobia, panic disorder and generalised anxiety dis-
order). For this study, only 1-month prevalence figures were used, as the K10 applies 
to the four weeks preceding the second phase of the aHM.

The World Health organization disability assessment schedule ii (WHodas ii) [31] 
was included as a measure of health related disability, in this case related to mental 
health problems. The WHODAS II consists of 36 items that are used to rate difficulty 
with a set of activities. These activities are related to six domains, namely (a) under-
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standing and communicating, (b) getting around, (c) self care, (d) getting along with 
people, (e) life activities, (f) participation in society and (g) daily work/school (if ap-
plicable). all items are rated on 5-point Likert-type scales, with high scores indicating 
high levels of disability. The Turkish version is reliable and valid [32]. For more details 
on the WHodas ii the reader is referred to the WHodas website [31].

sociodemographic characteristics
sociodemographic measures that were used in this study were ethnicity, age, sex, edu-
cational level and health insurance type. a participant was considered to be Turkish or 
Moroccan if he or she was born in Turkey or Morocco or if at least one parent was born 
in Turkey or Morocco [20]. respondents were considered ethnic dutch if the respond-
ent and both parents were born in the netherlands. educational level was divided into 
two categories, namely low (no education or only primary school) and high (all higher 
levels of education). Health insurance was used as a covariate for socioeconomic status 
(ses) because almost everybody in the netherlands has medical insurance and, until 
January 2006, people with an income below a certain level had public insurance. Con-
versely, people with higher incomes were privately insured.

statistical analyses
We first examined the internal consistency of the scale, then the factor structure (inter-
nal validity), item bias towards ethnic groups (external validity), and predictive valid-
ity.

Internal consistency
sPss version 14 [33] was used to calculate Cronbach’s alpha and item total correla-
tions. Cronbach’s alpha had to be at least 0.70 in each ethnic group, while values of Œ± 
exceeding 0.90 and inter-item correlations higher than 0.70 were indicative of redun-
dancy. Corrected item-total correlations, indicating the correlation of a particular item 
to the total score calculated without that certain item, had to be higher than >0.11 [34].

Factor structure and item bias
Two predictions can be derived from the summation of the k10 items and its aim to 
screen for nonspecific psychological distress. First, a single dimension of nonspecific 
psychological distress explains the data. second, no interference of the relationship be-
tween psychological distress and the k10 item responses by ethnicity is to be expected. 
From a modern psychometric perspective this interference is called differential item 
functioning (diF) [35,36]. diF refers to the idea that only the single dimension, which 
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in this case is psychological distress, explains the responses made by the participants. 
in case of diF, which was undesired, participants with different ethnic backgrounds, 
but with equal underlying levels of psychological distress, would differ in the prob-
abilities of assenting to k10 items and their categories. in case of absent diF, which 
was desired, the probability of assenting to the k10 items and their categories would 
not differ across ethnic groups.

unidimensionality of the scale was examined in Mplus [37], with explorative and 
confirmative factor analysis for categorical data. The one parameter logistic model 
(oPLM) [38], a rasch type of model, was then used to estimate the levels of non-
specific psychological distress measured by the answering categories of the items. 
Subsequently, the fit of the items to the OPLM model was examined. Poor fit, as a con-
sequence of differences between items in measurement precision or non-hierarchically 
ranking of answering categories, could be corrected for by weighting the items or col-
lapsing the answering categories respectively. Only if poor fit of the data was caused 
by a particular item not measuring the same construct as the other items, this item was 
excluded. The significance of ethnic DIF was examined for the answering categories 
with χ2 distributed fit statistics (alpha set at 0.01 for multiple testing). Because sig-
nificant results are not necessarily relevant as well, items with significant DIF were 
graphically inspected to see whether members from different ethnic groups, but with 
equal estimated levels of psychological distress, had substantial different probabilities 
of assenting the categories of each k10 item.

Predictive validity
receiver operating Characteristic (roC) analysis was carried out in sPss version 14 
to assess sensitivity, specificity, positive predictive value (PPV) and the area under the 
curve (auC). Furthermore, based on the well-established association between com-
mon mental disorders and disability, we hypothesised that a strong relation existed 
between the k10 and the WHo-das ii, and that this association was similar across 
ethnic groups. Therefore, additional support for cross-cultural validity was derived 
from absent interaction between ethnicity and k10 sum score, using regression analy-
ses in sPss version 14. 
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results
sample characteristics
Table 1 shows characteristics of the study sample. There were relatively few women 
among the Moroccan participants compared to ethnic dutch and Turkish participants. 
Furthermore, the average age and educational levels were higher for ethnic dutch 
respondents than for participants with a migrant background. With respect to the out-
come measures, the highest level of 1-month diagnoses for depressive and anxiety 
disorders was found among Turkish respondents. Furthermore, Turkish and Moroccan 
participants both had higher scores on the WHodas ii compared to ethnic dutch. 
With respect to the k10, only few respondents had missing values. both the sum 
scores and the range of scores were significantly higher for both Moroccan and Turk-
ish respondents compared to the ethnic dutch group.

internal consistency
internal consistency of the k10 was supported by a high Cronbach’s alpha of 0.93, well 
above the generally accepted minimum of 0.70. items of the k10 were highly inter-
correlated (0.43 - 0.74). Highly correlated item-pairs (r > 0.70) were items 2/3 and items 
7/9. additionally, item-total correlations were high (0.61-0.79).

Factor structure and item bias
Explorative factor analysis revealed a dominant first factor which explained 70% of 
the variance. Factor loadings ranged from 0.67 to 0.89. Confirmatory factor analysis 
showed sufficient fit of the data to a single factor model. The CFI index was 0.97 (CFI  
> 0.95 indicates good fit) and the RMSEA was 0.09 (0.08 > RMSEA <0.10 indicates 
mediocre fit). After weighting the items for their measurement precision and correct-
ing for non-hierarchically ranked answering categories, there was good fit of the items 
to the OPLM model. There was only minor ethnic DIF. Items 1, 5 and 9 had significant 
DIF and were graphically inspected. In case of similar levels of nonspecific psycho-
logical distress, the Dutch had a larger probability of affirming item 5 than the Turk-
ish. Conversely, the dutch had a lower probability than the Turkish and the Moroccans 
to affirm item 9. Though significant, the DIF findings from item 1 were judged as not 
relevant.
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Table 1. Sociodemographic characteristics of study sample
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Table 3. Linear regression for the association between K10, ethnicity and the WHO-
DAS (N = 714)

Figure 2 ROC-curves for the K10 predicting one-month depressive and/or anxiety 
disorder
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Predictive validity
Table 2 shows the results for the roC analysis, indicating good results for all ethnic 
groups. The auCs were generally high, varying between 0.80 (Turkish respondents) 
and 0.88 (Moroccans). Figure 2 clearly shows that differences were small. except for 
the Turkish group, PPVs were generally low. Table 2 furthermore shows that, to ob-
tain a similar balance between sensitivity and specificity across ethnic groups, cut-off 
scores varied between ethnic dutch on the one hand and Turkish and Moroccan par-
ticipants on the other. For example, with comparable sensitivity (~0.80) and specificity 
(~0.75), the cut-off score for Moroccan and Turkish participants (22.5) was higher 
than for ethnic dutch participants (16.5). The PPV was generally highest in the Turk-
ish groupFinally, there was a strong relation between k10 sum score and disability, 
regardless of ethnicity (table 3). There were no significant interaction effects (i.e. be-
tween the k10 and ethnicity) suggesting that the association between depression/anxi-
ety, as measured by the K10, and disability is not influenced by ethnic background.

 
disCussion

In response to the rather general comment by boufous et al. [12] that there is no 
evidence to date which indicates that a translated k-10 has similar psychometric 
properties than the original english version, the present study addressed the psycho-

metric properties of the k10 in a multi-ethnic population sample in the netherlands. 
The results showed that the k10 appears to be an adequate instrument that has good 
psychometric properties among dutch, Turkish, and Moroccan respondents. The re-
sults indicated the existence of a solid single factor structure with largely absent item 
bias (DIF), suggesting that the nonspecific psychological distress as measured by the 
k10 is negligibly biased towards the ethnic groups examined in this study. addition-
ally, sensitivity and specificity of the K10 with respect to a 1-month CIDI-diagnosis for 
depressive and/or anxiety disorders were good in all subgroups, as auCs greater than 
0.80 can be judged as indicating good validity [39] Finally, the results suggested that 
the k10 is as good in predicting disability among Turkish and Moroccan respondents 
as it is among ethnic dutch. However, our study shows that, when applying the k10 
in a multi-ethnic sample, different cut-off scores are necessary to achieve comparable 
sensitivity and specificity across ethnic groups. Within one ethnic group cut-off points 
may vary according to the purpose of screening. For example, if one is interested only 
in severe psychological distress (i.e. moderate cases are to be filtered out), higher cut-
off scores may be employed in order to reach high specificity.
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The results suggested some redundancy of k10 items, indicated by a high Cronbach’s 
alpha. in that respect the existence of the k6 [1], which is the same instrument as the 
k10 minus four items (items 1, 3, 6 and 7), is interesting. Considering the combina-
tions of highly correlated items as discussed in the results section, removal of these 
four items would eliminate at least some redundancy. secondary analyses (not report-
ed) pointed out that Cronbach’s alpha for the k6 (0.89) is lower, although marginally, 
compared to alpha for the k10 (0.93). a simple measure to handle (minor) redundancy 
among k10 items could therefore be to use the k6 instead of the k10. This would 
also be in line with Furukawa and colleagues [3], who reported to prefer the k6 in 
screening for any mood or anxiety disorder, in terms of brevity and consistency across 
sub-samples. However, they noted that the k10 was better in screening for severe dis-
orders. Therefore, which version is to be administered will primarily depend on the 
purpose of the screening.

There are a few potential limitations to this study that do need to be taken into account. 
Firstly, the results showed that the data fitted the OPLM model, but only after correct-
ing for differences between items in measurement precision and non-hierarchically 
ranking of answering categories. actually, we should have calculated the sum scores 
with the item scales as revised by oPLM for the remaining validity analyses. This, 
however, would have compromised the comparability of our results with other stud-
ies, which generally use raw sum scores. We therefore did not revise the sum scores, 
but instead checked our results by rerunning the analyses using the revised k10 sum 
scores (results not reported). Compared to the results presented in this paper, the re-
vised k10 sum score yielded only marginally different results on predictive validity. 
secondly, selection bias was tested for with non-response analyses, but selection may 
have occurred on one or more unknown variable(s). notable in that respect is the low 
response among Moroccan women. Finally, a true golden standard for assessment of 
psychological morbidity in a transcultural setting was lacking. although the Cidi is 
widely used and well validated, the World Health organisation has formulated some 
drawbacks of the Cidi if applied in non-Western populations, since most methodo-
logical studies on the Cidi have been carried out in Western countries [40].

overall, the results of our study were quite favourable. This may suggest that core 
symptoms of depression and anxiety are not very different across cultures [30,41], 
though we acknowledge cultural variations in clinical expression of depression and 
anxiety [42]. Additional support for this hypothesis might be found in recent findings 
from the same dataset, by schrier et al. [43], who showed similarities in symptom pro-
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files for depressive disorder among ethnic Dutch, Turkish and Moroccan participants. 
Our results appear to be well in line with these findings in a sense that the construct of 
psychological distress, which the k10 was designed to measure, proved to be invariant 
across three ethnic groups while item bias was largely absent. We therefore encourage 
further use of the k10 in the context of inter-ethnic population studies.
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