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Abstract

The Kessler 10 (K10) and embedded Kessler 6 (K6) was developed to screen for
non-specific psychological distress and serious mental illness in mental health
surveys of English-speaking populations, but has been adopted in Western
and non-Western countries as a screening and outcome measure in primary
care and mental health settings. This review examines whether the original
K6/K10’s validity for culturally diverse populations was established, and
whether the cultural equivalence, and sensitivity to change of translated or
culturally adapted K6/K10s, has been demonstrated with culturally diverse client
groups. Evidence for the original K6/K10’s validity for culturally diverse
populations is limited. Questions about the conceptual and linguistic equiva-
lence of translated/adapted K6/K10s arise from reports of changes in item con-
notation and differential item functioning. Evidence for structural equivalence is
inconsistent, as is support for criterion equivalence, with the majority of studies
compromising on accuracy in case prediction. Research demonstrating sensitiv-
ity to change with culturally diverse groups is lacking. Inconsistent evidence for
the K6/K10’s cultural appropriateness in clinical settings, and a lack of clinical
norms for either majority or culturally diverse groups, indicate the importance
of further research into the psychological distress construct with culturally
diverse clients, and the need for caution in interpreting K6/K10 scores.
Copyright © 2014 John Wiley & Sons, Ltd.
Introduction

The Kessler 10 (K10) and embedded Kessler 6 (K6) are
increasingly used as screening and outcome measures in
primary care (Hickie et al., 2002; Carra et al., 2011) and
mental health settings (Sakurai et al., 2011; O’Connor
et al., 2012; Sunderland et al., 2012a), although originally
developed to screen for non-specific psychological distress
and serious mental illness (SMI) in English-speaking (ES)
population surveys (Kessler et al., 2002; Furukawa et al.,
2003). However, the population of ES countries has be-
come increasingly culturally diverse, with acknowledge-
ment of Indigenous peoples, and growth in migrant and
refugee resettlement (UNESCO World Report, 2009). It
is important therefore to examine the K6 and K10’s (here-
after abbreviated as K6/K10) applicability to culturally
161
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diverse groups in clinical settings. The term “culturally
diverse” will be used as a collective term for indigenous,
migrant, refugee, ethnic, racial, and linguistic groups
(UNESCO World Report, 2009), except when a specific
group is discussed.

The need for accurate mental health screening of
people of culturally diverse backgrounds is demonstrated
by research that shows disparities in access to mental
health services (MHSs), prevalence of mental disorders,
delays in treatment seeking, and involuntary admissions
(Office of the Surgeon General, 2001; Morgan et al.,
2004; Stolk et al., 2008; Vos et al., 2009; Kim et al., 2011;
Gone and Trimble, 2012). Moreover, people of refugee
background may have elevated risks of mental disorder
resulting from pre-arrival trauma, forced migration, per-
sonal loss, time in detention centres, and other post-arrival
stressors (Davidson et al., 2008; Kirmayer et al., 2011). As
some culturally diverse groups are more likely to seek help
from primary care services for mental health problems
(Mereish et al., 2012), culturally appropriate screening in
these settings may aid in earlier detection and treatment
of mental disorders, thereby reducing suffering and bur-
den (Kirmayer et al., 2011).

This paper therefore aims to investigate the cultural ap-
propriateness of the K6/K10’s use in clinical settings with
culturally diverse groups. We examine: (a) whether valid-
ity and reliability for culturally diverse populations was
established during development of the original K6/K10;
(b) the validity, reliability, and cultural equivalence of
translated or culturally adapted K6/K10s in clinical
settings; and (c) the K6/K10’s sensitivity to change with
culturally diverse groups.
Method

Medline, PsycINFO, and Academic Search Complete data-
bases from 2000 to 2012 were searched for peer-reviewed,
English-language publications, using combinations of the
search terms Kessler, K6, K-6, K10, K-10, psychological
distress, and Kessler scale development. To identify publi-
cations relating to culturally diverse groups the following
terms were added: rac*, ethnic, minorit*, indigenous,
cultur*, divers*, translat* language*, refugee, asylum, pri-
mary care, mental health outcomes, sensitivity to change
and intervention. Searches were also conducted on the
Internet, of K6/K10 studies on the United States (US)
National Comorbidity Survey (NCS, 2012) website, and
of reference lists in included papers. The final studies se-
lected were of adults aged 18 years and over, used trans-
lated or culturally adapted K10s, and provided evidence
relating to validity, reliability, cultural equivalence, and/
Int. J. Met
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or sensitivity to change. Studies were excluded that pro-
vided no source, citation or explanation of translation or
cultural adaptation procedures, as were studies of cultur-
ally diverse groups that did not report English proficiency
inclusion or exclusion criteria, or use of translated instru-
ments, as cultural equivalence could not be evaluated. Both
clinical and epidemiological studies were included as both
provided pertinent psychometric and cultural information.

Validity, reliability and cultural equivalence criteria

This review evaluates the cultural equivalence of translated
or culturally adapted K6/K10s to ensure that the original
scales’ validity and reliability were maintained. Translation
and cultural adaptation can change an instrument’s valid-
ity and reliability, precluding cross-cultural comparisons
of test scores. A translated instrument may be viewed as
a new measure, requiring validation in the same way as
the original (Van de Vijver, 1998; American Educational
Research Association (AERA) et al., 1999). To facilitate
evaluation of translated and adapted instrument, we have
aligned types of validity and cultural equivalence in
Table 1, with definitions and methods for achieving these
properties. Construct validity is defined as primary, and is
interrelated with, and supported by evidence from test
content, response processes, internal structure and rela-
tions to other variables (AERA et al., 1999). Cultural
equivalence may be broadly defined as “the extent to
which constructs hold similar meanings … across cultural
groups” (Arnold and Matus, 2000, p. 122). However, mul-
tiple definitions of cultural equivalence exist (Johnson,
1998), and Table 1 shows key typologies we have extracted
from recent literature that may be subsumed under cul-
tural equivalence, with brief definitions and methodolo-
gies. Culturally equivalent instruments are expected to
demonstrate construct equivalence, which encompasses:
conceptual and linguistic equivalence; structural, item
and scalar equivalence, criterion or predictive equivalence,
method and administrative equivalence, and normative
equivalence. Ideally, evidence for more than one type of
equivalence is provided (Van de Vijver and Leung,
2011). Types of cultural equivalence and methodologies
may show some overlap. Reliability refers to a scale’s inter-
nal consistency, shown by Cronbach’s alpha (Arnold and
Matus, 2000).

Results

Initial searches for Kessler scales yielded 1052 papers, from
which five key studies on the K6/K10’s development and
cultural sensitivity were identified. Addition of search
terms for culturally diverse groups reduced the number
hods Psychiatr. Res. 23(2): 161–183 (2014). DOI: 10.1002/mpr
Copyright © 2014 John Wiley & Sons, Ltd.
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of papers to 352. A focus on clinical validation and expla-
nation of translation or cultural adaptation procedures
resulted in a total of 21 studies that used translated
K6/K10s. In addition, three studies considered cultural
adaptations to the K6 or the K10, and two investigated
sensitivity to change. Cultural adaptations involved
consultation with Indigenous groups and modifications
to ensure research protocols and the scale were culturally
appropriate and used familiar language (Australian Insti-
tute of Health and Welfare (AIHW), 2009; Browne et al.,
2010; Wells et al., 2006). It should be noted that this
review’s requirement that studies specify or cite transla-
tion/adaptation procedures, or English proficiency inclu-
sion criteria, excluded a number of US studies examining
race-ethnicity (e.g. Prochaska et al., 2012).

Table 2 first summarizes the reports on the original
K6/K10’s psychometric properties, for comparison with
the properties and translation procedures of the 24 studies
using translated or culturally adapted K6/K10s (hereafter
abbreviated as translated/adapted). Eleven studies are
categorized as clinical and 11 as epidemiological. Two
other studies that involved convenience (Grzywacz et al.,
2009) and chain referral samples (Sulaiman-Hill and
Thompson, 2010), are not listed in Table 2 as they
provided no psychometric validity data but contributed
information on conceptual and linguistic equivalence
(discussed later). To set the context for evaluation of
translated/adapted K10s, the development of the K6/K10
is briefly reviewed to examine how validity was established
for epidemiological and clinical settings, and whether
cultural diversity was considered.
Validity and cultural sensitivity of the original K6/K10

The aim in developing the K6/K10 was to provide a
screening scale sufficiently brief and sensitive to include
in the US National Health Interview Survey (NHIS), and
to identify the 10% of the population with severe psycho-
logical distress “in the clinical range” (Kessler et al., 2002,
p. 961). Content validity was ensured by selecting items
from a wide array of existing non-specific psychological
distress scales, and review by an expert panel. Because of
the prevalence of items relating to anxiety and depression,
items were sorted into those domains (Kessler et al., 2002).

Reduced scales were pilot-tested in mail and telephone
surveys, during which “race-ethnicity” was addressed by
oversampling people with Hispanic surnames, and areas
with a high proportion of “Blacks” (Kessler et al., 2002).
Factor analysis and item response theory were used to
select items that loaded onto a single factor, and showed
consistent severity values across socio-demographic
hods Psychiatr. Res. 23(2): 161–183 (2014). DOI: 10.1002/mpr
Copyright © 2014 John Wiley & Sons, Ltd.
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factors, including race-ethnicity, so that scores had “the
same meaning in all major segments of society” (Kessler
et al., 2002, p. 965). Data were provided on symptom
severity values for age, sex and education, but not race-
ethnicity. Other US ethnic groups apparently were not
sampled, and English proficiency inclusion criteria were
not reported.

A clinical reappraisal survey of a small sub-sample of
155 respondents, selected from 1000 screened individuals,
showed that the K6 and K10 accurately predicted cases and
non-cases of the Diagnostic and Statistical Manual of
Mental Disorders, Fourth Edition (DSM-IV) anxiety and
depression disorders (ADDs) on a structured diagnostic
instrument, the Structured Clinical Interview for DSM-
IV (SCID, First et al., 2002), and with a Global Assessment
of Functioning (GAF, Endicott et al., 1976) score of≤ 70
(Kessler et al., 2002). The K6 more efficiently predicted
serious mental illness (SMI; defined as a DSM-IV disorder
and a GAF score ≤60) than the K10 (Kessler et al., 2003;
see Table 2).

The K6 was externally validated in the 1997 and 1998
NHIS and the K10 in the “nationally representative”
(Kessler et al., 2002, p. 962) 1997 Australian National
Survey of Mental Health and Well-being (NSMHWB). In
the NSMHWB the K10 accurately predicted DSM-IV
ADD (Andrews and Slade, 2001), based on the Composite
International Diagnostic Interview (CIDI; Robins et al.,
1988). However, non-English speakers (NES) were
excluded (Henderson et al., 2000).

More recently, the K6 was clinically calibrated against
the SCID in a larger sub-sample (N= 1500), drawn from
the US 2008 National Survey on Drug Use and Health
(NSDUH, N= 45,000), which included major racial-
ethnic groups (Aldworth et al., 2010; Table 2). The K6
alone predicted SMI (with a lower GAF score of≤ 50) less
accurately than the K6 combined with a reduced 8-item
functional impairment scale, the World Health Organi-
zation Disability Assessment Schedule (WHODAS; see
Table 2). The combined scales provided comparable pre-
dictive accuracy across race-ethnic groups (Aldworth
et al., 2010), although accuracy for the Hispanic group
was lower than for the other groups (Table 2). This and
a related study (Colpe et al., 2010) reported no informa-
tion on English proficiency inclusion criteria, or transla-
tion of the K6.

The final K6 and K10 consisted of six and 10 items,
respectively, that asked about symptom frequency in the
past month. Differences in scoring methods resulted in
differing score ranges: five-point Likert-type response
options were scored 0–4 in the US, but 1–5 in Australia,
resulting in respective K6 score ranges 0–24 and 6–30,
2/mpr
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and K10 score ranges 0–40 and 10–50 (Andrews and Slade,
2001; NCS, 2012). In some studies the recall period is
changed to the “worst month” in the last 12 months to
align with diagnostic instruments.

Although Kessler et al. (2002, 2003) recommended the
K6/K10 as a useful screening and outcome measure in
primary care and other clinical settings, scoring methods
and cutoff points for clinical services were left unresolved
(Andrews and Slade, 2001). For epidemiological surveys
Kessler et al. (2002) advised against simple summing of
items and cutoff scores as items need to be weighted with
values generated from reference (or normative) samples
such as national mental health surveys (Kessler et al.,
2002). Clinical settings, however, require scoring guidelines,
based on clinical norms or reference samples, but these ap-
pear to be lacking (Andrews and Slade, 2001). No studies
appear to have examined the original K6/K10’s predictive
validity against diagnostic instruments in primary care or
mental health settings. In Australia K10 scoring methods
and cutoff scores (or score ranges) for these settings have
been based on the epidemiological NSMHWB (Andrews
and Slade, 2001; Furukawa et al., 2003).

The only clinically-based predictive validity study
identified using the original K6/K10 was with Australian
injecting drug users (Hides et al., 2007), with whom a high
K10 cutoff score of≥ 27 adequately predicted DSM-IV
affective disorders on the Mini-International Neuropsy-
chiatric Interview (MINI, Sheehan et al., 1998). This
finding would be of limited relevance to primary care prac-
tices. A study (Haller et al., 2009), reported to have found
good K6 concordance in primary care attenders (Kessler
et al., 2010), did not validate the K10 against a diagnostic
instrument, and showed poor association between K10
scores and general practitioners’ (GPs’) identification of
mental illness. In the apparent absence of standardized
clinical guidelines, it remains unclear how primary care
providers score and interpret the K6/K10. The paucity of
studies on the original K6/K10’s predictive validity in
primary care contrasts with 11 such studies in NES coun-
tries reported later.
Studies using translated or culturally adapted K10s

To enable the cultural equivalence of translated/adapted
K6/K10’s to be evaluated, studies will be expected to show
one or more of the following types of equivalence (see
Table 1), each of which will be examined in turn. The
sequencing is consistent with steps that would logically
be followed if all aspects of cultural equivalence were
tested: (a) conceptual and linguistic equivalence; (b)
method equivalence; (c) structural equivalence; (d) item
Int. J. Met
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and scalar equivalence; and (e) criterion equivalence.
Normative equivalence is evaluated throughout. Some
studies have examined more than one type of equivalence.
Conceptual and linguistic equivalence

Equivalence in meaning, or conceptual and linguistic
equivalence, is fundamental to the cultural equivalence
of a translated instrument. To ensure the same construct
is measured across cultures, item content should be as
familiar and appropriate in the target as in the source
language (Harkness et al., 2008). Conceptual and linguistic
equivalence is demonstrated by undertaking a compre-
hensive translation process, such as proposed by Harkness
et al. (2008) for the World Mental Health Survey
(WMHS). In brief, guidelines for the WMHS were: (a)
forward- and back-translation by independent expert
bilingual clinicians who are native speakers of the target
and source languages, respectively; (b) review of each
translation by a bilingual expert panel; (c) pre-testing
and cognitive interview of representative respondents,
who are prompted to “think aloud” to explain their
responses; and (d) documentation of cultural adaptations
(Harkness et al., 2008).

Studies listed in Table 2 show that the K6/K10 was
translated into 26 clearly specified languages, in addition
to Spanish (Grzywacz et al., 2009), and Farsi (Sulaiman-
Hill and Thompson, 2010). Languages into which the K6
was translated for the 14 countries in the WMHS were
not detailed in the international comparative report on the
K6 (Kessler et al., 2010), but each country performed its
own translation, following WMHS guidelines (Harkness
et al., 2008). Three studies have published more detail on
WMHS findings in Japan (Furukawa et al., 2008), New
Zealand (NZ; Browne et al., (2010), and South Africa
(Andersen et al., 2011), discussed further later.

Thirteen reviewed studies cited the official World Health
Organization (WHO, 2012) protocol, or variations thereon
(Patel et al., 2008; Fernandes et al., 2011), which equates to
the WMHS guidelines. An expert consensus approach,
described later, was used by four studies. As some languages
lack conceptual equivalents for English mental health
concepts, reports would be expected of difficulties that
might have been encountered in translation, or in reconcil-
ing local idioms of distress (Okawa, 2008). Only Grzywacz
et al. (2009) and Tesfaye et al. (2010) provided a comprehen-
sive account of their translation procedures, with other
studies providing minimal or abbreviated accounts.

Tesfaye et al. (2010), in an urban Ethiopian post-natal
depression study, fully documented translation difficulties,
illustrating respondents’ lack of familiarity with K6/K10
hods Psychiatr. Res. 23(2): 161–183 (2014). DOI: 10.1002/mpr
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concepts. Steps equivalent to the WHO protocol were
followed, with forward and back-translation by indepen-
dent bilingual psychiatry residents. To examine content
validity of the Amharic translation, an interviewer admin-
istered the K6/K10 and prompted respondents to explain
their answers. Tesfaye et al. (2010) reported that: the
Amharic translations of “feel depressed” and “worthless”
were not understood; in the item “feel tired for no good
reason” the term “for no good reason” was ignored and
endorsed when respondents had cause to feel tired; and
“everything was an effort” was misunderstood as being
compelled to act. Issues regarding item connotation are
evident for the “tired” and “effort” items. Tesfaye et al.
(2010) viewed these items as improving detection of post-
natal depression because they enabled expression of somatic
idioms of distress. However, Fernandes et al. (2011), in a
study at a rural Indian pre-natal clinic, argued that high
levels of endorsement of these items could reflect “normal
[pregnancy-related] physiological changes” (p. 210) that
may be misdiagnosed as depression, but also could signify
anaemia and malnutrition. Although Tesfaye et al. (2010)
concluded that the Amharic K10 had “good validity”
(discussed under criterion equivalence), it was acknowl-
edged that some translated K6/K10 items did not achieve
conceptual equivalence, and qualitative studies were needed
to explore “the most appropriate idioms of distress in this
setting” (p. 107).

Questions regarding connotations of translated items
emerged incidentally in some studies. Donker et al.
(2010a) translated the K10 into Dutch for a primary care
study, citing the WHO protocol. Changes in connotation
appear to have occurred in translation, as “commonly used
Dutch synonyms” for “depression” and for “worthless”
(Donker et al., 2010a, p. 47) were added to these items,
but not further discussed.

Of five studies that used the expert consensus approach
(Table 2), two (Sulaiman-Hill and Thompson, 2010;
Laube, 2010) used six of the 14 K10 translations, translated
by, and available on the website of the New South Wales
(NSW) Transcultural Mental Health Centre (TMHC,
2012). As with the WHO protocol, the K10 was forward-
and back-translated; consumer groups were consulted
and consensus changes incorporated; and professional
health interpreters reviewed final translations (Dr Roy
Laube, TMHC, personal communication, 14 October
2011). The TMHC’s Arabic, Chinese, Greek, Italian,
and Vietnamese translations were field-tested with NES
groups, and used in NSW health surveys (Public Health
Division, 2000; Boufous et al., 2005).

The TMHC’s K10 Farsi translation was used in a men-
tal health study of Afghan (n= 90) and Kurdish (n= 103)
Int. J. Methods Psychiatr. Res. 23(2): 161–183 (2014). DOI: 10.100
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refugees (Sulaiman-Hill and Thompson, 2010). The “feel
worthless” item was viewed as “culturally problematic”,
by some Kurdish respondents, “as it challenged their ideal
of human dignity” (Sulaiman-Hill and Thompson, 2010,
p. 243). Whether this response was to the Farsi or English
K10 was unclear.

The “worthless” item was also considered to have pejo-
rative connotations in a study of working conditions of 40
Latino Spanish-speaking farmworkers (Grzywacz et al.,
2009). An expert team approach was used to translate
the K6 into Spanish. To investigate the K6’s conceptual
and linguistic equivalence cognitive interviews were
conducted with the farmworkers. The translated K6 items
were viewed as too long and complex, and the language
“too formal and intimidating” (Grzywacz et al., 2009,
p. 133). The “restless or fidgety” item was perceived as
applying to children’s behaviour. Grzywacz et al. (2009)
questioned the suitability of the K6 for investigating
farmworkers’ mental health.

In a French Emergency Department, a French version
of the K6/K10 from a Canadian Community Health
Survey was used by Arnaud et al. (2010), citing a French-
language reference for the translation. A table listing the
K6/K10 items (and factor loadings) raises questions about
the translation, as “hopeless” appears to have been back-
translated into English as “despairing”, and “worthless”
as “good for nothing” (Arnaud et al., 2010, p. 1239).

No cultural adaptations were required to the K6 for
American Indian communities as consulted members
expressed no concerns about its cultural validity (Mitchell
and Beals, 2011). However, cultural adaptations were
made to the K6 following consultation with Indigenous
Australians prior to a mental health survey. The
“worthless” item was omitted as it “might be considered
offensive” (AIHW, 2009, p. 5) to Indigenous respondents,
resulting in the K5. To improve Indigenous Australians’
understanding, the “feel hopeless” item was changed to
“feel without hope”, and “restless or fidgety” to “restless
or jumpy” (AIHW, 2009). In the NZ WMHS Maori and
Pacific people were consulted and participated in the pro-
ject (Wells et al., 2006; Browne et al., 2010), but no reports
were provided on possible K10 cultural adaptations.

Subtle changes in item connotation that may occur in
translation (e.g. Arnaud et al., 2010) or in different
cultural contexts (e.g. AIHW, 2009) may result in differ-
ential item functioning (DIF). DIF may occur when
cultural groups have a different probability of endorsing
an item, obtaining differential mean scores on individual
items, and potentially impairing scalar equivalence
(Huysamen, 2002). DIF is discussed further under item
and scalar equivalence.
2/mpr
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Conceptual and linguistic equivalence is difficult to
evaluate in the majority of reviewed studies as direct
reports on translation issues are lacking. Nevertheless,
misunderstanding of some items, and changes to ensure
understanding or to avoid offense, raise questions regard-
ing item relevance and appropriateness, and hence
conceptual equivalence.
Method equivalence

Method equivalence requires that test manuals be
provided for translated/adapted instruments to ensure
cultural equivalence in administration procedures, with
advice on how to explain instruments and their purpose,
and how to respond to questions (Nell, 2000). To contrib-
ute to a test’s cultural equivalence, administrative proce-
dures have the same meaning, and are not differentially
influenced by sample differences, cultural norms, stimulus
familiarity, poor translation, or communication failure
(Van de Vijver and Poortinga, 2005). Guidelines are in-
cluded on engaging interpreters or bilingual professionals
if the respondent is not proficient in the host country lan-
guage, even if the test is translated (AERA et al., 1999).
Test manuals provide scoring procedures that enable
professionals to quantify and interpret scores (AERA
et al., 1999; Van de Vijver and Leung, 2011).

For primary care and mental health providers,
guidance on all these administration aspects is important
to ensure that culturally diverse patients understand the
test and respond as intended. Patients may not speak
English, may be illiterate, unfamiliar with mental health
instruments and, if they originate from countries lacking
a “tradition of free speech” (WHO WMHS Consortium,
2004, p. 2587), may be reluctant to complete official forms
and admit to emotional problems (AERA et al., 1999;
Huysamen, 2002).

No standardized administration guidelines have been
located for the K6 or K10 for English or non-English
versions. Studies vary in whether the K6/K10 is self-
completed, or administered by an interviewer, in person
or by telephone. Deference to the interviewer may influ-
ence responses (Van de Vijver and Leung, 2011), but no
studies seem to have investigated influences of K6/K10
completion style, which would be important in clinical
settings. Method inequivalence may influence scores and
contribute to significant differences in mean scores, or to
individual elevated or low scores that are not due to the
construct under investigation (Van de Vijver, 1998). Refu-
gees may give acquiescent or socially desirable responses,
showing extreme response styles, under- or over-reporting
levels of distress to ensure refugee status or receipt of
Int. J. Met
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services (Johnson, 1998; Loutan et al., 1999). Test bias is
likely to increase with the “cultural distance to be bridged”
by an instrument (Van de Vijver, 1998, p. 43).

As K6/K10 translation/adaptation studies vary in item
coding methods used (0–4, or 1–5) confusion can be caused
when comparing scores across countries (Fernandes et al.,
2011). Patel et al. (2008) made K6/K10 response options
dichotomous to facilitate completion. Pre-natal women with
low literacy in rural India were unfamiliar with K10 Likert-
type response scales, necessitating administration by an
interviewer (Fernandes et al., 2011).

There are also widely varying methods for calculating
total K6/K10 scores that appear to compromise scalar
equivalence, thereby precluding cross-cultural score com-
parisons. Space forbids full discussion of scoring methods,
but they have included optimal maximum-likelihood esti-
mates of true psychological distress; summing sensitivities
for endorsed items (Kessler et al., 2002); stratum specific
likelihood ratios (SSLRs; Furukawa et al., 2003; Slade
et al., 2011); and multiple imputation estimation methods
to predict the probability of SMI (Kessler et al., 2010).
These methods tend to be “computationally demanding”
(Sunderland et al., 2011, p. 888) and impractical in clinical
settings, where immediate clinical decisions are required.
Although simple summing of items was not recom-
mended (Kessler et al., 2002), translation studies appear
to do so (e.g. Baggaley et al., 2007; Andersen et al.,
2011) or make no reference to item weights or score
calculation (e.g. Patel et al., 2008).

Studies also vary in whether the original 30-day recall
period is used, or the worst month in the last 12 months,
to align with a diagnostic instrument. Browne et al. (2010)
in the NZ WMHS found that the K10 worst month recall
period better predicted diagnosis than the past month.
However, Kessler et al. (2010) found no difference between
the two recall periods for prediction from the K6 in the
WMHS, with high correlations between the two periods.

Wide variations in the way that the K6/K10 is admi-
nistered and scored suggest that cutoffs and means cannot
justifiably be compared across cultures. For clinicians
working with culturally diverse clients, these method
variations also limit conclusions that can be drawn from
cross-cultural K6/K10 studies.
Structural equivalence

Evidence for the structural equivalence of translated/
adapted K10s is reviewed before criterion equivalence, as
judgements about caseness are compromised if the underly-
ing construct differs across groups (Van de Vijver and
Poortinga, 2005). Psychometric methods used to determine
hods Psychiatr. Res. 23(2): 161–183 (2014). DOI: 10.1002/mpr
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whether translated/adapted instruments show identity of
underlying dimensions include calculation of internal
reliability coefficients and factor analysis (Van de Vijver
and Poortinga, 2005). Fourteen studies reported Cronbach
alphas, indicating moderate to high reliability (Table 2). In
studies that used both scales, alphas tended to be lower for
the K6 than the K10. Although high alphas tend to be
interpreted as demonstrating an homogeneous underlying
construct, high alphas may be obtained when items are
heterogeneous (Green et al., 1977). Factor analysis
therefore is required to investigate a scale’s internal struc-
ture, and to establish whether the underlying construct is
stable across culturally diverse groups (Van de Vijver and
Poortinga, 2005).

Only one clinical and six epidemiological studies have
been identified that factor analysed translated/adapted
K6/K10 data, results of which are inconsistent. Four
studies supporting Kessler et al.’s (2002) original K10
unidimensional model are reviewed first. Structural equiv-
alence with the original K6 was demonstrated by explor-
atory factor analysis of K6 data from the 14 WMHS
countries, which found support for a single factor (Kessler
et al., 2010). In a Japanese survey of complicated grief,
exploratory factor analysis of combined items from the
K6 and the Brief Grief Questionnaire found no cross-
loading of items from the two scales, with K6 items load-
ing onto a single factor (Ito et al., 2012). Confirmatory
factor analysis of K6 data from American Indian commu-
nities showed that a single factor provided a satisfactory fit
(Mitchell and Beals, 2011).

In the Netherlands Fassaert et al. (2009a) conducted
exploratory and confirmatory factor analysis of K10 com-
bined group data from Dutch, Moroccan and Turkish
groups. A single factor provided a sufficient fit across the
three groups (Fassaert et al., 2009a). However, as discussed
in the next section, Fassaert et al. (2009a) found significant
ethnic DIF for three items.

The unidimensional model was not supported by three
translation studies, one of which was clinically based. In a
French Emergency Department Arnaud et al. (2010)
randomly allocated the K6 and K10 to patients with alco-
hol-related disorders. Exploratory factor analysis identified
two K6 and three K10 factors; a single item (“nervous”)
loaded on the third factor. The factors were not
interpreted by Arnaud et al. (2010) but K6 item loadings
and items loading on the first two K10 factors appeared
consistent with depression and anxiety. This study seems
limited by small numbers completing each scale (Table 2).
In a Hong Kong survey exploratory factor analysis of K6
data showed that a two-factor solution (depression and
anxiety) provided the best fit (Lee et al., 2012).
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Using five of the TMHC’s K10 translations, K10
health survey data were obtained from six language
groups in Australia (Laube, 2010; Table 2). Exploratory
and confirmatory factor analysis showed that two
factors provided a better fit in each group, suggesting
structural inequivalence with the original K10. Item-
to-factor loadings differed between groups and were
difficult to interpret: no pattern could be identified
that might be shared by, e.g. Greek and Italian data,
or Chinese and Vietnamese data. However, a pattern
that could be categorised as ‘emotional’ and ‘somatic/
behavioural’ emerged from the Arabic and Italian data
(Laube, 2010). As the K10’s latent constructs were
not identical across language groups, Laube (2010)
concluded that expressions of psychological distress
varied across cultural communities, and K10 items may
not represent important aspects of NES respondents’
psychological distress.

Research with the original K10 has also questioned
the unidimensional factor structure. Laube’s (2010)
emotional and somatic behavioural factors resembled
depression and anxiety factors found in K10 data from
an Australian survey (Brooks et al., 2006), and in US
and Australian clinical data (O’Connor et al., 2012;
Sunderland et al., 2012a). However, a unidimensional
model provided a good fit for Australian K6 clinical
data and for K6 and K10 Australian survey data
(Sunderland et al., 2012a). It would appear that the
internal structure of the K6/K10 remains an open question
in both clinical and survey settings.
Item and scalar equivalence

DIF occurs when different cultural groups that have the
same position on an underlying latent trait (e.g. psycho-
logical distress), have a different probability of endorsing
an item (Huysamen, 2002; Van de Vijver and Poortinga,
2005). Findings of DIF indicate that group membership
may be influencing item endorsement rather than the
construct’s latent dimension (Sunderland et al., 2012b).
Although total scale scores may be similar, DIF analysis
may show that cultural groups obtained differing mean
scores on individual items, resulting in item and scalar
inequivalence (Huysamen, 2002; Van de Vijver and
Poortinga, 2005). No translation/adaptation studies have
been identified that reported item-level data on DIF, com-
parable to Sunderland et al. (2012b), who showed signifi-
cant age-related DIF on K6 items.

Only Fassaert et al. (2009a) directly investigated DIF.
After establishing the unidimensionality of the Dutch,
Moroccan and Turkish K10s, Fassaert et al. (2009a)
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reported that Dutch respondents were significantly more
likely to endorse “restless or fidgety”, while Turkish and
Moroccan respondents were more likely to endorse
“everything was an effort”. “Feel tired out for no good
reason” also showed significant DIF, but this was judged
“not relevant” (Fassaert et al., 2009a, p. 164), without
further explanation. These findings raise doubts whether
the two translated K10s achieved conceptual and linguistic
equivalence: the K10 was translated into Turkish using
only forward and back-translation, and Moroccan inter-
viewers translated directly from a pre-existing Dutch
K10, as Moroccan-Arabic and Berber are not written lan-
guages (Fassaert et al., 2009a).

Scalar equivalence assumes that tests have the same mea-
surement units and that total scores can be compared across
cultures (Van de Vijver and Poortinga, 2005). Method and
item inequivalence, which we have suggested may occur
for translated/adapted K6/K10s, can impair scalar equiva-
lence. Mean differences between cultural groups therefore
should not be taken at face value, but factors influencing
scalar equivalence, such as response styles and changes in
item connotation should be ruled out (Huysamen, 2002).
A number of K6/K10 studies have reported significantly
higher or lower mean scores than the majority population
for Indigenous (AIHW, 2009; Browne et al., 2010), immi-
grant (Boufous et al., 2005; Fassaert et al., 2009b), refugee
(Sulaiman-Hill and Thompson, 2010), racial, ethnic, and
language (Albrecht and McVeigh, 2012) groups. The
meaning of these differential scores is unclear due to poten-
tial scalar inequivalence. Moreover, only one of these studies
(Fassaert et al., 2009a, 2009b) clinically validated the K6/K10
for the groups under investigation. For the other studies,
relevant normative databases or cutoff scores against which
scores could be interpreted were lacking (Sulaiman-Hill
and Thompson, 2010).
Criterion equivalence: case prediction

To demonstrate criterion equivalence, translated/adapted
K6/K10s should predict cases on diagnostic instruments
as accurately as the original K6/K10, shown by comparable
predictive validity findings. As noted earlier, no studies
were located on the original K6/K10’s predictive validity
in primary care or mental health settings; consequently
comparisons will be drawn with the original predictive
validity findings in the clinical reappraisal survey (Kessler
et al., 2002, 2003). Predictive validity for SCID-based
ADDs was shown by analysis of the receiver operating
characteristic (ROC) curve.

ROC analysis provides information on the area under the
curve (AUC), and on the relationship between sensitivity
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(true cases), specificity (true non-cases), and positive
predictive values (PPVs; Fassaert et al., 2009a). The AUC
represents the probability that “randomly chosen cases and
non-cases would be correctly distinguished” based on K6
or K10 scores (Kessler et al., 2002, p. 966). An AUC of 1.0
denotes perfect predictive accuracy; ≥ 0.80 represents good
accuracy; while 0.5 represents chance detection. PPVs indi-
cate the proportion of true positives, but unlike sensitivity
and specificity, are dependent on population prevalence of
the disorder. A PPV≥ 50 reduces the number of false posi-
tives, but risks reducing sensitivity. Optimal K6/K10 cutoff
scores for predicting cases on a diagnostic instrument are
chosen by balancing trade-offs between sensitivity, specific-
ity and PPVs (Lalkhen and McCluskey, 2008; Patel et al.,
2008; Fassaert et al., 2009a), hereafter abbreviated as ROC
measures or values. Some studies also base cutoffs on the
percentage of cases correctly classified: the proportion of
the selected population correctly classified, as true positives
and true negatives (Zhu et al., 2010).

The K6 and K10 showed high predictive accuracy for
SCID-based ADDs with respective AUCs of 0.879 and
0.876 (Kessler et al., 2002; Table 2). For prediction of
SMI (defined as a DSM-IV disorder with a GAF score≤
60) the K6 showed low sensitivity of 0.36 and high speci-
ficity of 0.96 at a cutoff score of≥ 13/24 (Kessler et al.,
2003). With a lower GAF score of≤ 50, Aldworth et al.
(2010) showed similar sensitivity and specificity at a≥ 17/
24 K6 cutoff (Table 2). For the K10 Kessler et al. (2002)
plotted sensitivity against 1-specificity but did not report
sensitivity and specificity for specific K10 scores. However,
in the NSMHWB, Andrews and Slade (2001) found
balanced sensitivity of 0.81 and specificity of 0.83, at a
K10 cutoff of≥ 17/50 (Table 2).

The original K6’s sensitivity in the vicinity of 0.36
(Kessler et al., 2003; Aldworth et al., 2010) seems particu-
larly low for the purposes of clinical practice, as this would
provide an unacceptable 64% of false positives. Balanced
sensitivity and specificity at values≥ 0.80, such as shown
for the K10 in the 2007 NSMHWB (Andrews and Slade,
2001), are to be preferred for clinical practice to minimize
clinicians’ time with false positive cases, while also
reducing the risk of failure to detect cases through false
negatives (Donker et al., 2010a).

Eleven clinical and seven epidemiological studies exam-
ined accuracy of case prediction and showed widely varying
predictive validity for the K6 and K10. The clinical studies
may be loosely classed as involving patients at peri-natal
(4), primary care (3), mental health related (3), and HIV
(1) services, and are reviewed in this sequence.

In two studies of peri-natal depression and common
mental disorders (CMDs) reasonably balanced and high
hods Psychiatr. Res. 23(2): 161–183 (2014). DOI: 10.1002/mpr
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sensitivity and specificity were obtained by Fernandes et al.
(2011) in India and Tesfaye et al. (2010) in Ethiopia. Low
cutoffs were recommended by both studies to ensure iden-
tification of women at risk of depression or physical disor-
ders. A K10 cutoff score of≥ 6/40 was recommended by
Fernandes et al. (2011) while Tesfaye et al. (2010),
recommended a cutoff of six to seven for the K10, and
four to five for the K6 (score ranges not reported). Tesfaye
et al. (2010) noted that there was little difference in the K6
and K10’s predictive accuracy.

The low cutoffs recommended by these two studies are
at odds with Baggaley et al.’s (2007) K6 and K10 cutoffs
of≥ 10/24 and≥ 14/40, respectively, to detect post-natal
depression in Burkina Faso. On the one hand, Baggaley
et al. (2007) recommended the higher K10 cutoff because
it improved the proportion accurately classified, and
would minimize allocation of scarce resources to non-
cases. On the other hand, Baggaley et al. (2007) suggested
a lower cutoff in settings where women were at risk of
depression. Spies et al. (2009) in South Africa, selected
an even higher K10 cutoff of≥ 21.5 (score range not
reported) for predicting pre-natal SCID-DSM-IV major
depression as this cutoff provided “acceptable” accuracy
(Spies et al., 2009, p. 71), However, low ROC values
suggest a relatively high misclassification rate of both true
cases and non-cases. The varying cutoffs, and the absence
in some studies of K6/K10 score ranges highlights difficul-
ties in comparing scores across cultures.

Of three primary care studies (reported next), Donker
et al. (2010a) in the Netherlands obtained satisfactory and
balanced ROC values for predicting CIDI-based ADD at a
K10 cutoff of≥ 20/50, suggesting criterion equivalence with
the original K10. Difficulties in choosing cutoffs that bal-
anced ROC values, were shown by the other two studies.
Carra et al. (2011) in Italy, found that a K10 cutoff 13/40
provided balanced but low ROC values for prediction of
SCID-DSM-IV ADDs, so recommended a lower K10 cutoff
of 12/40 to ensure detection of true cases, but at the expense
of low specificity. Cutoffs on the K10 of 13/40 and on the
K6 of 7/24 provided balanced and relatively high sensitivity
and specificity for the prediction of SMI (Carra et al.,
2011). In contrast to Carra et al. (2011), Patel et al. (2008)
in India recommended higher K6 and K10 cutoffs (3–4/6
and 6–7/10, respectively) than required for optimal accu-
racy, to reduce demands on busy primary care practices by
non-cases. High specificity maximized true negatives, but
ensuring a high PPV resulted in low sensitivity, so that one
third of cases would be misclassified as false positives. Patel
et al.’s (2008) predictive accuracy may have been reduced
by making K6/K10 response options dichotomous and
changing the recall period to two weeks.
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Three mental health-related clinical studies (reported
next) found that optimal cutoff points yielded notably
lower specificity than sensitivity, which would result in
between 25% to 33% of false negatives Arnaud et al.’s
(2010) study of French Emergency Department patients
found that optimal K6 and K10 cutoffs of≥ 10 and≥ 14
(respectively; score ranges not reported) for detecting a
MINI-based diagnosis of alcohol-related disorders yielded
high sensitivity but low specificity for both scales.
Nevertheless, Arnaud et al. (2010) recommended adoption
of the K6 because of its brevity. In a small sample of
Japanese psychiatric outpatients (n= 17), Sakurai et al.
(2011) found that a 4–5/24 K6 cut-score, and 9–10/40
K10 cutoff provided perfect sensitivity but low specificity
for psychiatrist-diagnosed DSM-IV ADD. This study is
flawed by inclusion in the ROC calculations of a ran-
domly-selected community sample (n= 147), who were
assumed to be non-cases and not assessed for diagnosis.

In a Dutch study people were recruited on the Internet,
inviting those who were depressed, anxious or had alcohol
use problems to complete the K10 (Donker et al., 2010b).
A sub-sample of respondents was administered the CIDI
by telephone. Although resulting in low specificity,
Donker et al. (2010b) selected a K10 cutoff of≥ 29/50 that
provided a maximum sum of sensitivity and specificity for
predicting CIDI-DSM-IV depressive disorders. This web-
based cutoff was notably higher than the K10≥ 20/50 cut-
off found by Donker et al. (2010a) with pen and paper
K10s in primary care. The discrepancy was attributed to
greater self-disclosure to the internet-based K10 than in
the phone-based CIDI interviews, where respondents
may have felt less anonymous (Donker et al., 2010b).

A study of people infected with HIV in India, found
that a K6 cutoff of≥ 13/30 provided balanced but relatively
low ROC values for the detection of psychiatrist diagnosed
ICD-10 (International Classification of Diseases, 10th
revision) CMDs (Chowdhary and Patel, 2010). With 0.54
specificity, almost half of true cases would not be detected.

Seven epidemiological studies examined predictive
validity. This includes a comparative report on the K6 in
14 countries participating in the WMHS (Kessler et al.,
2010). In the WMHS, following corrections for differential
sensitivity associated with age, gender and education in
some countries, differing formulae predicting CIDI-
DSM-IV SMI were estimated for each country, using
various logistic regression equations, and the multiple esti-
mation method (Kessler et al., 2010). Sunderland et al.
(2011) used this method with Australian 2007 NSMHWB
K6/K10 data and showed that a quadratic form of the K6,
controlling for age, (and for the K10 also controlling for
gender) best predicted CIDI-DSM-IV SMI, but ADDs
2/mpr
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were predicted less accurately. In the WMHS, AUCs for
prediction of SMI from the K6 ranged from 0.76 for South
Africa, to 0.86 for Lebanon, with a median AUC of 0.83
(Kessler et al., 2010). Sensitivity and specificity values were
not reported. Kessler et al. (2010) noted that the K6’s
primary value is as a “broad screener” (p. 17) for SMI,
rather than for particular disorders. In addition, the
median AUC of 0.83 would still leave 17% of cases
undetected (Kessler et al., 2010).

More detailed K6/K10 findings were reported by three
WMHS studies (reported next). Furukawa et al. (2008)
considered the K6/K10’s performance in a Japanese health
survey to be “essentially equivalent” (p. 157) to the
original K6/K10. Rather than K6/K10 cutoff scores,
Furukawa et al. (2008) calculated SSLRs. The likelihood
of a disorder may be ruled out, or in, with SSLRs of< 0.1
or> 10, respectively (Furukawa et al., 2003). An SSLR of
16 on the Japanese K6 showed there was an increased odds
of a CIDI-DSM-IV ADD in the K6’s 9–13/24 score range.
On the K10 respective scores were an SSLR of 11 for an
increased odds of a disorder in the K10’s 15–19/40 score
range. These SSLRs were comparable to those found in
the Australian NSMHWB (Furukawa et al., 2008).

Furukawa et al.’s (2008) findings contrast with the
South African WMHS (Andersen et al., 2011). Andersen
et al. (2011) reported that in combined racial/ethnic group
(Black and Other; see Table 2) data no K6 or K10 cutoff
could be identified, that provided both acceptably
balanced sensitivity and a PPV≥ 50, for predicting CIDI-
DSM-IV ADD. To obtain, a PPV≥ 50, K10 sensitivity
would be 4% at a cutoff of 42/50. In addition, the K6
and K10 predicted ADD significantly less accurately in
the Black than in the Other group (Table 2), which
Andersen et al. (2011) attributed to possible cultural
differences in symptom expression. Severe economic
disadvantage also may have caused Black respondents to
endorse the “effort” and “worthless” items, regardless of
the presence of mental illness, possibly suggesting DIF
(Andersen et al., 2011). SMI was not examined by
Andersen et al. (2011) but Kessler et al. (2010) found that,
of the 14 WMHS countries, the K6 in South Africa showed
the lowest AUC (0.76) for the prediction of SMI. Andersen
et al. (2011) concluded that the K10 was unsuitable for
South African clinical or epidemiological settings until
further research was conducted into DIF and clinical
calibration of the K10.

For the NZ WMHS Browne et al. (2010) did not report
on the K6, but the K10 predicted CIDI-based DSM-IV
ADD marginally less accurately than SMI. Maori and
Pacific people showed significantly higher adjusted K10
mean scores than the combined Other ethnic group, but
Int. J. Met
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K10 cutoffs, sensitivity and specificity for the whole
sample were not reported, and no ROC data were provided
for ethnic groups.

Fassaert et al.’s (2009a) Dutch health survey, found
somewhat low but comparably balanced sensitivity and
specificity for Dutch, Moroccan and Turkish groups. How-
ever, this required higher cutoff scores for the immigrant
groups, and was at the cost of low PPVs for the Dutch and
Moroccan groups, suggesting the likelihood of a high
proportion of false positives. Fassaert et al. (2009a) did not
report K6 results but noted that intercorrelations between
K10 items indicated redundancy, and recommended the
K6 for future use.

In a Hong Kong mental health survey, a K6 cutoff of
12–13/24 to predict SCID-DSM-IV SMI provided a low
AUC of 0.69 (Lee et al., 2012). Although Lee et al. (2012)
concluded that the Chinese K6 was a valuable screening
measure for SMI in epidemiological surveys, high specificity
and very low sensitivity and PPV made the K6 “a better
screen-out than screen-in tool of SMI” (p. 590). A health
survey of American Indian communities showed that the
frequently-used K6 cutoff of≥ 13 resulted in very low
sensitivity, but high specificity for any CIDI-DSM-IV mood
disorder (Mitchell and Beals, 2011). Therefore a lower cutoff
might be preferred to increase the probability of “true
caseness” (Mitchell and Beals, 2011, p. 759).

No diagnostic instrument was used to validate the K5
in Australia’s National Aboriginal and Torres Strait
Islander Health Survey (NATSIHS) but K5 scores showed
convergent validity with self-reported mental illness, and
with other stressors including health, racial discrimina-
tion, unemployment and separation from family (AIHW,
2009). Of Indigenous respondents with low K5 scores,
7% self-reported mental illness, compared with 33% of
respondents with very high K5 scores (AIHW, 2009;
Cunningham and Paradies, 2012; Table 2).

In the only study identified that used a Kessler scale
and a diagnostic instrument with a refugee-like popula-
tion, the K10’s predictive validity could not be evaluated.
In a mental health survey of the internally displaced people
of Timor Leste, Silove et al. (2008) used a K10 cutoff of≥
30 (score range not reported), presumably to identify
severe mental illness. No K10/SCID predictive values were
reported, but 82% of SCID-based non-psychotic disorders
were screen positive on the Harvard Trauma Question-
naire and/or K10 (Silove et al., 2008). Separate results for
the two screening measures were not reported.

No clear pattern emerges from the predictive validity
studies of translated/adapted K6/K10s, except that ROC
values in studies that reported findings for both the K6
and K10 did not show marked differences. Otherwise,
hods Psychiatr. Res. 23(2): 161–183 (2014). DOI: 10.1002/mpr
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widely varying scoring methods, cutoff scores, and ROC
values in different countries, do not provide strong evi-
dence for criterion equivalence comparable to the original
K6 and K10. Relatively high rates of misclassification of
true cases and non-cases raise questions as to how well
the K6/K10 applies to non-Western groups. Interpretation
of results is confounded by differences in sample types,
sample size, and criterion diagnostic measures.
Sensitivity to change

Although adopted as an outcome measure in primary care
and MHSs (Hickie et al., 2002; Sunderland et al., 2012a)
no publications have been located on translated K6/K10s’
sensitivity to change. However, the original K10 has been
used as an outcome measure with Indigenous patients
(Nagel et al., 2009; Mathieson et al., 2012). Primary care
providers delivered culturally modified brief cognitive
behavioural therapy (CBT) to 16 Maori patients with K10
scores< 30 (Mathieson et al., 2012). K10 scores showed
non-significant improvements at follow-up. The study was
limited by small numbers and the absence of a control group
(Mathieson et al., 2012). Nagel et al. (2009) evaluated a cul-
turally adapted motivational programme for 49 Australian
Indigenous patients diagnosed with mental illness and
substance dependence. The abstract stated that scores on
the Health of the Nation Outcome Scales (HoNOS) and
K10 improved significantly following the intervention.
However, the article showed HoNOS, but not K10 score
changes.

Space limitations prevent full review of sensitivity to
change studies with ES participants, which generally
excluded those with low English proficiency. However,
evidence for the K6/K10’s sensitivity to change is limited
or methodologically flawed. Minimal K10 score changes
were shown following CBT interventions in primary care
(Hickie et al., 2010) and at an anxiety clinic (Perini et al.,
2006). A study of employee well-being showed only
indirect effects on K6 scores of changes in flexibility of
work hours (Moen et al., 2011). Hides et al. (2011) failed
to interpret K10 change data following CBT intervention
for young people with comorbid depression and substance
misuse. In an evaluation of the Better Outcomes in Mental
Health Care Programme, K10 scores improved signifi-
cantly, but findings were flawed by lack of independent
K10 data collection by treating mental health professionals
and GPs (Pirkis et al., 2010; Allen and Jackson, 2011).
Significant K10 score changes were found by Stallman
et al. (2010): women who had miscarried showed signifi-
cantly lower K10 scores at three-months’ follow-up than
at miscarriage.
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The K10+ (four additional unscored items assess func-
tioning and disability) was adopted as a consumer-rated
measure by MHSs in NSW and South Australia when
collection of outcome measures became mandatory under
Australian national mental health policy in 2003 (Trauer,
2010). Since then MHS have published little data on
outcome measures, with the exception of the clinician-
rated HoNOS (Trauer, 2011). No K10+ outcome research
has been located with either ES or non-ES mental health
patients. A more comprehensive review would consider
the sensitivity of the K6/K10 against other change mea-
sures to determine whether the K6/K10 lacked sensitivity
or the interventions were ineffective.
Discussion

Development of the original K6/K10 followed a rigorous
psychometric methodology ensuring its construct validity
in English-language surveys. The K6’s low sensitivity and
high specificity in these settings however, appear to make
it more suitable as a rule-out rather than a rule-in instru-
ment for SMI (Lee et al., 2012). The K6/K10’s cultural
equivalence for race-ethnicity was tested in the US for
Hispanic and Black groups (Kessler et al., 2002), for whom
no K6/K10 validity data were published, and more recently
for Hispanic, Black and Other ethnic groups (Aldworth
et al., 2010) for whom validity data were published for
the K6 combined with the eight-item WHODAS, but not
for the K6 alone. English proficiency inclusion criteria
were not reported, potentially excluding, for example,
the 29% of the Spanish-speaking population who spoke
English not well, or not at all (Shin and Kominski,
2010). A finding of significantly higher K6 scores for
NES than ES speakers in a New York Community Health
Survey, led Albrecht and McVeigh (2012) to recommend
further research into “non-English language versions of
the K6” (p. 5). This study did not report translation proce-
dures or validation of the K6 for its culturally diverse
population.

The original K6/K10’s applicability in primary care and
mental health services is uncertain as no predictive validity
studies with the original K6/K10 were identified in these
settings, resulting in a lack of clinical norms (Andrews
and Slade, 2001), and raising concerns about the accuracy
of case identification by clinical practitioners. The K10 ap-
pears to be more widely used in Australia, both clinically
(Pirkis et al., 2010), and epidemiologically (Slade et al.,
2011), while both the K10 and K6 were used in non-ES
countries (Table 2). In the US the K6 appears to be pre-
ferred (e.g. Aldworth et al., 2010), but does not appear
to have wide clinical usage.
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Some publications state that the K6/K10 has been
validated in various languages (Carra et al., 2011; Slade
et al., 2011), but data in the citations do not necessarily
support these claims, as studies using K6/K10 transla-
tions/adaptations provide inconsistent evidence of cultural
equivalence. One such cited study (Tesfaye et al., 2010)
highlighted difficulties in achieving conceptual and
linguistic equivalence in Amharic. Across nine studies,
DIF, or suggestions of DIF were reported for a total of
six K10 items, including: “tired for no good reason”,
“hopeless”, “restless or fidgety”, “depressed”, “everything
was an effort”, and “worthless”.

Some groups’ reactions of offense at the “worthless”
item (AIHW, 2009; Grzywacz et al., 2009) illustrate the
importance of investigating changes in cultural connota-
tions resulting from translation. Black South Africans’
endorsement of the “effort” item was attributed to socio-
economic disadvantage (Andersen et al., 2011), which
may also explain DIF on this item by immigrant groups
in the Netherlands (Fassaert et al., 2009a). However, qual-
itative analysis of high scores on a similar item by migrants
in Canada showed that “effort” was perceived as necessary
endeavour, rewarded by achievements in the host country
(Moreau et al., 2009). Differing explanations by Fernandes
et al. (2011) and Tesfaye et al. (2010) of peri-natal women’
responses to the “effort” item further demonstrate the
need to investigate respondents’ understanding of items,
to ensure conceptual equivalence. Novak et al. (2010)
argue that “DIF does not imply a poorly measured latent
trait” (p. 58), but that sub-group analysis is needed to
establish whether culturally diverse groups might need
different cutoff scores.

As no standardized manual or guidelines have been
located for administering the K6/K10, and for scoring and
interpreting scores with either majority or culturally diverse
respondents, administrative andmethod equivalence cannot
be ensured. Method and scalar equivalence are com-
promised by differing methods for scoring items (0–4 and
1–5), and for calculating total scores. These differences
prevent comparison of findings across cultures, and provide
little in the way of guidance to clinical practitioners.

Evidence for the structural equivalence of translated
K6/K10s is inconsistent. Kessler et al.’s (2002) original
unidimensional structure was supported by four epidemi-
ological studies (including the WMHS), but no clinical
studies. In the context of questions regarding the “effort”
item’s conceptual equivalence it is of interest that this item
formed a unique second factor in the Indian WMHS;
however, its loading of 0.50 on the first factor was consid-
ered acceptable (Kessler et al., 2010). A two-factor model
was found by one clinical (Arnaud et al., 2010), and one
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epidemiological study (Lee et al., 2012). Another epidemio-
logical study found two factors within each of six language
groups, but factor structures differed across groups (Laube,
2010). If the K10’s psychological distress construct differs
across cultural groups, judgements about caseness may be
compromised (Van de Vijver and Poortinga, 2005). A two-
factor model, however, would be consistent with Kessler
et al.’s (2002) original division of K6/K10 items into those
related to depression and anxiety diagnoses, and potentially
provides clinicians with a “richer clinical picture than a sin-
gle severity score” (Brooks et al., 2006, p. 68), although the
sub-scales should not be considered as diagnostic.

Evidence for criterion equivalence of translated/
adapted K6/K10s also is equivocal. Cutoff scores for pre-
diction of ADDs varied from 4–5/24 to 13/24 for the K6
and from 6/40 to 29/50 for the K10 (Table 2), but differing
minimum scores and failure by some studies to report K6/
K10 score ranges, made cutoff scores difficult to interpret
and compare. Of 11 clinical studies, three achieved
balanced and moderate to high sensitivity and specificity
in excess of 0.80, thereby reducing the risk of false
positives and false negatives. Furukawa et al.’s (2008)
epidemiological study found SSLRs comparable to the
original K6/K10. Nine studies compromised on accuracy
when selecting K6/K10 cutoff scores: five clinical studies
chose cutoffs that provided high sensitivity, at the expense
of specificity; conversely, in two clinical and two epidemi-
ological studies the cutoffs resulted in higher specificity
than sensitivity. With both approaches there would be an
increased likelihood of misjudgements about caseness or
non-caseness. Aldworth et al. (2010) point out that where
the K6/K10 yields a high number of false-positives and/or
false-negatives the scales have “limitations when compared
with a direct … clinical interview” (p. 79).

Andersen et al.’s (2011) epidemiological study could
find no satisfactory cutoff and considered the K6/K10s
translated for the South African WMHS unsuitable for ep-
idemiological or clinical purposes. Fassaert et al.’s (2009a)
conclusion that the K10’s construct was “invariant across
three ethnic groups” (p. 166) did not seem justified, given
DIF on three items, low PPVs for two groups, and the
need for higher cutoffs for the immigrant groups.

In eight studies, use of the CIDI (Table 2) as a diagnostic
criterion may have compromised the K6/K10 predictive va-
lidity findings, as the CIDI has not been validated in non-
Western settings (WHOWMHSConsortium, 2004; Fassaert
et al., 2009a). This does not apply to Mitchell and Beals’
(2011) study, as the CIDI was culturally adapted for Ameri-
can Indian communities. Despite its low 29% sensitivity, the
K6 was considered acceptable to American Indian commu-
nities and recommended for research and clinical purposes
hods Psychiatr. Res. 23(2): 161–183 (2014). DOI: 10.1002/mpr
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(Mitchell and Beals, 2011). Australian Indigenous stake-
holders found the K5 acceptable in the NATSIHS and
recommended including the full K10 in future surveys
(AIHW, 2009).

When considered as two groups, neither clinical studies
nor epidemiological studies consistently showed better
structural or criterion equivalence, which suggests that
translated/adapted K6/K10s were not better suited to
clinical or epidemiological settings. Doubts about cultural
equivalence are highlighted by findings of studies that
included multicultural samples. Of eight studies that in-
cluded multiple linguistic or ethnic groups (three clinical,
five epidemiological) only three conducted group compari-
sons, but each found group differences in K6/K10 structural
(Laube, 2010), or criterion validity (Fassaert et al., 2009a;
Andersen et al., 2011).

A number of studies found significant mean differences
in K6/K10 scores between culturally diverse groups (e.g.
Albrecht and McVeigh, 2012). High scores may well be
indicative of high levels of psychological distress, given
Indigenous people’s experiences of dispossession and eco-
nomic disadvantage (Vos et al., 2009; Gone and Trimble,
2012), and refugees’ and migrants’ pre-arrival and post-
settlement stressors (Davidson et al., 2008; Kirmayer et al.,
2011). However, mean differences should be investigated
to rule out cultural factors potentially contributing to DIF
(Huysamen, 2002). Given the limitations of the instruments,
and the absence of norms, or clinically validated cutoff
scores, mean differences can be difficult to interpret.

No studies were identified that examined sensitivity to
change with K6/K10 translations. Despite the K6/K10’s wide-
spread use in primary care andmental health settings, the suit-
ability of the K6/K10 as an outcome measure with culturally
diverse groups is essentially untested. Limited evidence has
been shown for the original K6/K10’s sensitivity to change.

For clinicians in multicultural societies the cultural
equivalence of translated K6/K10s cannot be taken for
granted, and the research provides little in the way of
guidance regarding appropriate cutoff scores for culturally
diverse patients. Discrepancies in recommended cutoffs in-
dicate the importance of first validating and establishing
norms in target populations (Fernandes et al., 2011). When
cutoff scores have not been validated in a local population it
is difficult to interpret the significance of an individual’s
scores in a clinical setting. Suggestions that higher cutoffs
be used for culturally diverse patient groups, require clinical
norms for majority populations as a reference point, and
even these appear to be lacking.

If the K6/K10 is used to screen culturally diverse
patients, high-level scores should be taken seriously as they
may be indicative of mental health problems. High or low
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scores should not be taken at face value however, but
should be followed up by a culturally sensitive clinical in-
terview to ascertain the significance of scores for assess-
ment and diagnostic purposes (Huysamen, 2002).

The following research recommendations arise from
this review: establish the K6/K10’s conceptual equivalence
using qualitative research methods (similar to those used
by Tesfaye et al., 2010), to examine culturally diverse pa-
tients’ understanding of translated/adapted K6/K10 items,
and clinicians’ interpretation of scores; investigate struc-
tural and criterion equivalence with clinical data from
both the original and translated/adapted K6/K10s; estab-
lish clinical norms for majority and culturally diverse
populations to ensure accurate norm-referenced K6/K10
score interpretations; develop clinical manuals or guide-
lines for culturally appropriate administration and scoring;
and conduct studies of sensitivity to change. As cutoffs and
norms may be difficult to establish for all cultural groups
in multicultural societies (Huysamen, 2002), the K6/K10
should be used as intended: as a screening tool, not a diag-
nostic instrument, with follow-up clinical interviews to
confirm or disconfirm diagnoses.

This review is limited by the K6/K10 translation and
cultural adaptation studies identified through the search
methods used.
Conclusion

Evidence that the original K6/K10’s validity was established
for culturally diverse groups is limited, and evidence for
the cultural equivalence of translated/adapted K6/K10s in
clinical settings is equivocal. The K6/K10’s unidimensional
structure receives inconsistent support across cultures, as
does its predictive validity in primary care, mental health
and epidemiological settings. Research on the K6/K10’s sen-
sitivity to change with culturally diverse groups is virtually
absent. In view of inconsistencies in the evidence for the
K6/K10’s cultural equivalence, it should be administered in
a culturally sensitive manner and scores should not be taken
at face value, but should be interpreted with caution in the
context of follow-up clinical interviews.
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