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Abstract

Emerging research has provided support for the use of the Kessler Psychological
Distress Scales in developing countries; however, this research has yet to be
extended to southern Africa. This study sought to evaluate the performance
of the Kessler scales in screening for depression and anxiety disorders in the
South African population. The scales along with the Composite International
Diagnostic Interview (CIDI) were included in the South African Stress and
Health study, a nationally representative household survey. The K10/K6 demon-
strated moderate discriminating ability in detecting depression and anxiety
disorders in the general population; evidenced by area under the receiver
operating curves of 0.73 and 0.72 respectively. However, both scales failed to
meet our acceptability criteria of high sensitivity and high positive predictive
value. Examinations of differences in responding by race/ethnicity revealed
that the K10/K6 [Kessler Psychological Distress Scale 10-item (K10) and the
abbreviated six-item (K6)] had significantly lower discriminating ability with
respect to depression and anxiety disorders among the Black group (0.71) than
among the combined minority race/ethnic groups of White, Colored, and
Indian/Asian (0.78; p= 0.016). The difference in time period assessed on the
K10/K6 (past 30 days) versus the CIDI (past 12months) was a notable limitation
of this study. Additional validation studies using clinician diagnostic instruments
are recommended. Copyright © 2011 John Wiley & Sons, Ltd.
Introduction
The monitoring of prevalence rates of mental disorders
in any country is a necessary and productive step in the
development of effective public health care policies and
services. Conducting extensive, nationwide psychiatric
epidemiological studies, however, requires large sums of
money and high levels of expertise, both rare commodities
in developing countries such as South Africa (cited in
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Gureje et al., 2006). A scarcity of resources and trained
mental health care personnel add to the challenge of
conducting a study of this scale (Seedat et al., 2004). The
availability of lay-administered structured diagnostic
interviews coupled with screening questionnaires, which
are easy and quick to administer, make the undertaking
of nationwide epidemiological studies more feasible
(Cairney et al., 2007).

A screening scale that in recent years has received
growing attention and use in epidemiological studies
is the Kessler Psychological Distress Scale. The 10-item
(K10) and the abbreviated six-item (K6) version of the
scale were specifically developed for use in epidemiological
studies to identify people in the general population
who are experiencing non-specific psychological distress
(Kessler et al., 2002). Taking questions from 18 commonly
used screening scales, Kessler et al. (2002) used modern
item response theory methods to identify the questions that
were best able to screen for current (within one-month)
psychological distress. Only questions that consistently
measured severities across socio-demographic groups were
included (Baillie, 2005).

The K10 and K6 have been validated against highly
recognized diagnostic interviews, such as the World Health
Organization (WHO) Composite International Diagnostic
Interview (CIDI) and the Structured Clinical Interview for
DSM-IV (SCID), in psychiatric epidemiological studies
conducted in North America and Australia (Kessler et al.,
2002; Kessler et al., 2007). The scales have been found to
have strong psychometric properties and good power in
discriminating DSM-IV disorder cases from non-cases
(Furukawa et al., 2003; Kessler et al., 2002; Kessler et al.,
2007). Moreover, the K10 and K6 have been found to
surpass the performance of other highly utilized screening
scales such as the General Health Questionnaire (GHQ;
Furukawa et al., 2003).

Translated versions of the Kessler scales have been
found to have strong psychometric properties. Translated
versions of the K10 and K6 were included in the WHO’s
world mental health survey in Japan. The area under the
curve (AUC) of the K10 and K6 was 0.94 for both scales,
indicating excellent screening ability (Furukawa et al.,
2008). In the Netherlands, the K10 was included in a study
forming part of the Amsterdam Health Monitor (AHM)
survey. The K10 was translated and provided to the
participants in the language of their choice (Dutch, Turkish,
or Dutch/Arabic for the Moroccan sample). The validity
of the K10 in screening for depression and anxiety across
ethnic groups was explored. AUCs of 0.85, 0.88, and 0.80
were found for the Dutch, Moroccan, and Turkish samples
respectively. This suggests the K10 has strong screening
Int. J. Me
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abilities among these ethnic groups in the Netherlands
(Fassaert et al., 2009).

Clinical studies examining the validity of the K10 and
K6 in developing countries such as India, Burkina Faso,
and South Africa have been promising (Baggaley et al.,
2007; Cairney et al., 2007; Furukawa et al., 2003; Patel
et al., 2008; Spies et al., 2009a; Spies et al., 2009b). In a
study conducted in India on the ability of the K10 and
K6 in detecting common mental disorders in primary care
settings, the AUCs for the K10 and K6 were at levels
similar to those found in Australia and North America
(0.88 and 0.85 respectively; Patel et al., 2008). In Burkina
Faso and South Africa, the results of the receiver operating
characteristic (ROC) analyses were not as strong for
detecting depression among women after pregnancy
(AUC values ranging from 0.75 in Burkina Faso to 0.66
in South Africa), (Baggaley et al., 2007; Spies, et al.,
2009b). Similar results were found in a clinical study
conducted in South Africa on the validity of the K10 in
identifying depression and anxiety disorders in HIV-
positive individuals. The ROC analyses conducted in
the study revealed AUCs of 0.77 for depression, 0.78 for
generalized anxiety disorder (GAD), and 0.77 for post-
traumatic stress disorder (PTSD) (Spies et al., 2009a).
Although these AUC values are not as high as those
found in epidemiological studies conducted in Australia
and the United States, they were considered significant
enough to be deemed reasonably valid screeners of
depression (Spies et al., 2009a). It has been suggested that
AUC values of 0.70 and higher indicate a useful screening
scale (Swets, 1988).

Although research on the validity of the K10 in screening
for psychological distress in various clinical populations is
promising, the applicability of the K10 and the K6 for use
in epidemiological studies in developing countries is still
under investigation. The South African Stress and Health
(SASH) survey, which formed part of the WHO’s Mental
Health Survey initiative, presented a unique opportunity
to evaluate the ability of translated versions of the K10
and K6 in screening for depression and anxiety disorders
in the general population. The findings that have been
published to date seem promising. Kessler et al. (2010)
recently published data on the performance of the K6 in
screening for seriousmental illness in countries participating
in theWHOWorldMental Health (WMH) survey initiative,
including in South Africa. They reported eigenvalues of 4.1
for the first factor, factor loadings of 0.76 to 0.87 for the
first factor, significant model parameters of best-fitting
regression models, and an AUC of 0.76. In addition, a
preliminary finding of the K10’s ability to screen in the
SASH study, published by Myer et al. (2008), indicated
thods Psychiatr. Res. 20(4): 215–223 (2011). DOI: 10.1002/mpr
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highly significant associations between K10 scores and
CIDI-defined diagnoses.

The purpose of the present study was to evaluate the
validity of the K10 and the K6 in screening for depression
and anxiety disorders in the multi-cultural population of
South Africa. To the authors’ knowledge, no studies on
the validity of translated versions of both the K10 and
K6 in screening for depression and anxiety disorders in
the general populations of southern African countries have
been published. Data were obtained from the SASH study;
the first psychiatric epidemiological study to take place in
South Africa. By validating translated measures such as
the K10 and K6 in various regions in the world including
southern Africa, future attempts to obtain standardized
cross-national data on prevalence of mental disorders will
become more manageable.
Methods

Sample

The SASH study, a nationally representative household
survey of psychiatric illness, formed part of the WHO’s
WMH program. The sample in the study consisted of
adult (18 years or older) men and women from various
racial and ethnic backgrounds living in households or
hostel residences between January 2002 and June 2004.
Racial constructs developed during apartheid were used
in the study, not to reify them, but to allow exploration
of persistent differences across groups of individuals in
the post-apartheid era.

The SASH study obtained a nationally representative
sample of 4351 adult participants. A three-stage clustered
area probability sample design was employed to select
the sample. In stage one; sampled residences were strati-
fied into 10 diverse housing categories based on the 2001
South African Census Enumeration Areas (EAs). In stage
two, 600 households were identified within each stratified
housing category. Finally in the third stage one adult
participant was randomly selected from each household
using the Kish method. See Williams et al. (2004) for
complete details on study design.
Measures

The WHO Composite International Diagnostic Interview
Version 3.0 (CIDI 3.0) was employed in this study to
identify participants who met criteria for a psychiatric
disorder (Kessler and Ustun, 2004). The CIDI is a fully
structured interview designed for face-to-face administra-
tion by lay-interviewers. It generates diagnoses based on
Int. J. Methods Psychiatr. Res. 20(4): 215–223 (2011). DOI: 10.100
Copyright © 2011 John Wiley & Sons, Ltd
the International Classification of Diseases, 10th Revision
(ICD-10) and DSM-IV criteria.

The K10 and the abbreviated K6 scales were included
in the study. The K6 is a subset of the K10, containing
six of the 10 questions from the K10. These brief scales
were developed for use in epidemiological studies to
screen for psychological distress in the general population.
The scales ask about symptoms experienced in the previous
month. The K10 consists of 10 questions such as “During
the last 30 days, how often did you feel depressed”, “During
the last 30 days, how often did you feel anxious”, and
“During the last 30 days, how often did you feel hope-
less”. The responses range from one (never) to five
(all of the time) and the total score is a summation of
the responses.

The English versions of the CIDI, K10, and K6 were
translated and back-translated into Afrikaans, Zulu,
Xhosa, Northern Sotho, and Tswana by bilingual and
multilingual experts. Discrepancies that emerged from
the back-translation were decided on by consensus of a
team of experts.
Statistical analyses

The person-level SASH data were weighted to adjust for
differential probabilities of selection within households,
differential non-response, and residual discrepancies
between the sample and the population on a profile of
census demographic and geographic variables. These weights
were used when calculating proportions.

Data analysis was conducted using STATA version 10.0.
Cases were defined as any 12-month major depressive
disorder or anxiety disorder. Anxiety disorders included
in these analyses were panic disorder, agoraphobia,
GAD, PTSD, and social phobia. Dysthymia had a very
low prevalence rate (N= 1) and was therefore excluded
from the analyses.

The psychometric properties of the K10 and K6 were
tested against the CIDI. ROC analyses were conducted
to evaluate the abilities of the K10 and K6 to screen for
depression and anxiety disorders, both as a group (any
12-month major depressive disorder or anxiety disorder)
and individually (each disorder on its own). Individual
disorders were examined to determine the extent to
which the AUCs of the overall categories were driven by
certain conditions.

The area under the ROC curve provides an esti-
mated probability of a scale’s ability to discriminate
between true cases of depression and anxiety versus
true non-cases, i.e. individuals without depression and
anxiety, when the cases have been randomly sampled
2/mpr
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from the population. AUC values range from 0.5 to
1.0; a value of 0.5 means the result is due to chance,
while a value of 1.0 indicates perfect discrimination.
Given that STATA does not produce weighted AUCs,
the lowest and highest quartiles of the weighting vari-
able distribution were examined. No appreciable differ-
ence was found from the overall non-adjusted ROCs.
ROC curves were also generated stratifying by sex and
by race/ethnicity (Black versus non-Black) and the
equality of these stratified curves was assessed. As pre-
viously mentioned racial constructs developed during
apartheid were used in this study, not to reify them,
but to allow exploration of across-group differences in
the post-apartheid era. ROC curves were compared
using a non-parametric test (DeLong et al., 1988).
The non-Black grouping was created because the largest
race/ethnic group in South Africa is Black (approxi-
mately 79%), resulting in the representative sample sizes
of the remaining race/ethnic groups (White, Colored,
Indian/Asian) in this study being too insufficient in
Figure 1 ROC curves for the K10 and K6 scores predi
anxiety disorders.

Table 1 Weighted prevalence of participants who met CIDI-
defined criteria for 12-month DSM-IV depression and
anxiety disorders (n= 4351)

CIDI disorder Percentage

Any depression or anxiety disorder 11.9
Any anxiety disorder 8.3
Major depression 4.9
Post-traumatic stress disorder 0.6
Agoraphobia 5.1
Social phobia 1.9
Panic disorder 0.8
Generalized anxiety disorder 1.4
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power to be able to detect differences when calculated
separately.

Likelihood ratios (LRs) were calculated to determine
the likelihood of the result (positive, LR+, or negative,
LR–) being observed in a person with the psychiatric
disorder in comparison to the likelihood of the same result
happening in a person without the psychiatric disorder.
Cronbach alphas were calculated to determine the internal
consistency of the K10 and the K6.

Due to the limited staff and resources within the
public health care system in South Africa, cut-offs that
reduced the misallocation of resources to patients who
do not suffer from mental disorders were chosen.
Consistent with the approach by Patel et al. (2008)
the recommended cut-offs were therefore based on
the optimal balance between sensitivity and positive
predictive value (PPV), with both sensitivity and PPV
needing to be above 50% to be deemed acceptable.
Results

The total sample size was 4077. Females constituted
53.7% of the sample. The age of participants ranged
from 18 to 92; with an interquartile range of 25 to 46,
and a median age of 34. Consistent with the racial and
ethnic demographics of South Africa, 75.6% of the sam-
ple was Black, 10.9% was mixed race (Colored), 10.2%
was White, and 3.4% was Indian/Asian. The percentage
of participants who had either experienced major depres-
sive disorder or an anxiety disorder within the previous
12months of the interview was 11.8% (see Table 1).

As seen in Figures 1a and 1b the AUC for the K10 was
0.73 and the AUC for the K6 was 0.72 for any 12-month de-
pression or anxiety disorder. Results were similar for specific
12-month depression and anxiety disorders for the K10 (see
Figure 2) and the K6 (see Figure 3). The AUC of the K10
cting any cases of 12-month DSM-IV depression and

thods Psychiatr. Res. 20(4): 215–223 (2011). DOI: 10.1002/mpr
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Figure 2 ROC curves for the K10 scores predicting cases of 12-month DSM-IV depression and anxiety disorders.

Andersen et al. Psychometric properties of K10 and K6 in South Africa
ranged from 0.76 for panic disorder to 0.69 for PTSD, while
the AUC of the K6 ranged from 0.75 for panic disorder to
0.67 for PTSD (see Tables 2 and 3).

It was not possible to identify a single cut-off point that
optimally balanced sensitivity and PPV in this study. In
order to yield a PPV of above 50%, a cut-off of 42 was
necessary, which in turn yielded only 4% sensitivity.
Alternatively, when balancing sensitivity and specificity,
an approach taken in previous research (Baggaley et al.,
2007) the optimum cut-offs for detecting any cases of
CIDI-defined depression and anxiety disorders on the
K10 was≥ 16, yielding sensitivity 70% and specificity
67% (Table 2). For the K6, the chosen optimum cut-off
Int. J. Methods Psychiatr. Res. 20(4): 215–223 (2011). DOI: 10.100
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for detecting any cases of CIDI-defined depression and
anxiety disorders on the K6 was≥ 10, yielding sensitivity
70% and specificity 62% (Table 3). However, as mentioned
earlier, these cut-offs (16 for the K10 and 10 for the K6)
yielded extremely low PPVs, with PPVs of 23% for the
K10 and 21% for the K6.

There was a significant difference when ROC
curves were looked at by race/ethnicity, but not when
stratified by gender (results not shown). Examinations
of differences in responding by race/ethnic groups
revealed that the K10 had significantly lower discriminat-
ing ability with respect to depression and anxiety disorders
among the Black group (0.71) than among the combined
2/mpr
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Figure 3 ROC curves for the K6 scores predicting cases of 12-month DSM-IV depression and anxiety disorders.

Table 2 Results of ROC curve analysis for the Kessler scales and any 12-month depression or anxiety disorder

Any depression or anxiety disorder Cut-off AUC Sensitivity Specificity Correctly classified PPV LR+ LR–

K10 16 73 70 66.7 67.1 23 2.1 0.45
K6 10 71.7 70.2 67.9 62.8 20.7 1.84 0.48

Psychometric properties of K10 and K6 in South Africa Andersen et al.
minority race/ethnic groups of White, Colored, and Indian/
Asian (0.78; p=0.016). Likewise the K6 had significantly
lower discriminating ability with respect to depression and
anxiety disorders among the Black group (0.70) than
Int. J. Me
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among the combined minority race/ethnic groups of
White, Colored, and Indian/Asian (0.77; p= 0.018).

The ROC curves for any 12-month disorder did not
significantly differ among males and females on the K10
thods Psychiatr. Res. 20(4): 215–223 (2011). DOI: 10.1002/mpr
Copyright © 2011 John Wiley & Sons, Ltd



Table 3 Results of ROC curve analysis for the Kessler scales and individual 12-month DSM-IV disorders

Cut-off AUC Sensitivity Specificity Correct classification PPV LR+ LR-

K10
Any anxiety disorder 16 73.5 71.4 65.3 65.8 16.3 2.06 0.44
Major depressive disorder 16 70.8 70.1 63.9 64.2 9.7 1.94 0.47
PTSD 16 68.8 61.5 62.3 62.3 1 1.63 0.62
Agoraphobia 17 71.8 68.2 67.2 67.2 10.5 2.08 0.47
Social phobia 18 75.8 72 69.5 69.5 4.6 2.3 0.4
Panic disorder 19 76.1 71.4 71.8 71.7 2.1 2.53 0.4
GAD 18 76.5 71 69.3 69.3 3.5 2.31 0.42

K6
Any anxiety disorder 11 72.2 68.3 66.7 66.8 16.3 2.05 0.48
Major depressive disorder 11 70.2 67.8 65.4 65.5 9.8 1.96 0.49
PTSD 11 67.2 65.4 63.8 63.8 1.2 1.81 0.54
Agoraphobia 11 71 68.2 65.4 65.6 10 1.97 0.49
Social phobia 12 73.9 70.7 68.9 69 4.5 2.3 0.42
Panic disorder 13 74.8 71.4 73.8 73.7 2.3 2.72 0.39
GAD 12 74.4 72.6 68.7 68.8 3.5 2.32 0.4

Andersen et al. Psychometric properties of K10 and K6 in South Africa
or the K6 (p-values of 0.916 and 0.943). The AUC on the
K10 was 0.72 for females and 0.73 for males. The ROC
curves on the K6 were comparable to those on the K10,
with 0.71 for females and 0.71 for males.

The K10 was also found to have strong internal consis-
tency, with a Cronbach’s alpha coefficient of 0.84 for any
12-month disorder. In contrast, the Cronbach’s alpha
coefficient for the K6 of any 12-month disorder was 0.48.
Discussion

The results of this study indicate that the K10 and K6
demonstrate moderate discriminating ability in detecting
depression and anxiety disorders in the general popula-
tion, with AUCs of 0.73 and 0.72 respectively. It appears
the Kessler scales are not as useful in screening for
depression and/or anxiety disorders among the general
population of South Africa as they are in Canada, Australia,
and Japan (Furukawa et al., 2003; Kessler et al., 2002;
Kessler et al., 2007). Indeed Kessler et al. (2010) recently
reported that the K6 had lower AUCs in South Africa than
in the other countries reported.

With respect to clinical use of these measures, neither the
K10 nor the K6 met our acceptability criteria. In order to re-
duce the misallocation of resources to patients who are not
in need of services within an overburdened and underfunded
health care system, the intention was to identify cut-offs that
optimally balanced sensitivity and PPV, with both needing
to be higher than 50% to be deemed acceptable. Neither
scale met these criteria. Any cut-off score that yielded a high
PPV concurrently yielded extremely low sensitivity.
Int. J. Methods Psychiatr. Res. 20(4): 215–223 (2011). DOI: 10.100
Copyright © 2011 John Wiley & Sons, Ltd
Alternatively, when attempting to balance sensitivity and
specificity to identify an optimal cut-off for use in epidemi-
ological research, consistent with the approach taken in
similar studies on the Kessler scales, a higher cut-off was re-
quired. For example, in Burkina Faso a cut-off of 12 was
chosen as it yielded 74% sensitivity and 76% specificity
(Baggaley et al., 2007). In the current study the optimum
cut-off of 16 yielded 70% sensitivity and 67% specificity.

A particularly interesting and relevant finding in this
study is that the Kessler scales had significantly lower
discriminating ability with respect to depression and
anxiety disorders among the Black group than among
the combined non-Black group. As previously discussed,
it was necessary to group White, Colored, and Indian/
Asian into one group (non-Black) due to small sample
sizes. This discrepancy in discriminating ability may reflect
differential item functioning or biased measurement. It
is notable that the Black population in South Africa is
historically the most disenfranchised race group with the
lowest socio-economic status; often lacking in basic
necessities such as running water and electricity. The Black
population may be more likely to endorse items such as
“How often do you feel that everything is an effort?” and
“How often do you feel worthless?” regardless of the
existence of a mental disorder. Alternatively, differences
across countries may result from variations in interpreta-
tion or expression of symptoms (Mosotho et al., 2008;
Smit et al., 2006; Tomlinson et al., 2007). Tomlinson
et al. (2007), for example, suggest that although there are
universal somatic, cognitive, and emotional symptoms of
depression, the expression of these symptoms is culturally
2/mpr
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defined. Consequently, in order to ascertain cross-cultural
equivalence, follow-up studies are needed to fully investi-
gate the existence of differential item functioning on the
Kessler scales.

It would be interesting to compare item response
differences by ethnicity and culture within each nation
previously studied, particularly given the findings discussed
above. Unfortunately, the majority of studies conducted on
the K10 and K6 in North America, Australia, India, and
Burkina Faso were either conducted on a homogenous
sample, such as the sample in India, which was 88%
Konkani speakers (Patel et al., 2008), or they did not report
on similarities or differences between various linguistic and
cultural groups. Whether this was because no differences
were found or the existence of item bias was not considered
or was not expected is not known.

The relatively poorer performance of the K10 and K6
in South Africa may be influenced by the discrepancy in
time periods assessed by the K10/K6 (past 30 days) versus
the CIDI (past 12 months). This time difference may
contribute to diluting the specificity of these screeners.
Further research, standardizing the time period assessed
or asking about worst 30-day period in the past year is
recommended.

While the Kessler scales seem very valuable in most
countries (Kessler et al., 2010), they appear less so in South
Africa. The use of these measures in clinical settings or
epidemiological research is not recommended until
further research has lent statistical support to the strength
of the scales for use in South Africa. Further work, e.g.
additional studies examining the K10 and the K6 against
clinician-rated diagnostic instruments such as the SCID,
is needed. Rather than employing local residents trained
in the administration of the survey instruments, as was
done in the current study, it is recommended that clinician
assessments be included in the establishment of diagnoses
in future validation research.

The Kessler scales have the potential to play an important
role in raising the awareness of the mental health needs of
people living in countries with limited funds and services
by helping to identify and monitor the prevalence of mental
Int. J. Me
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disorders in these populations. Moreover by employing a
screening scale, which has been validated for global use, in
epidemiological studies conducted throughout the world,
valuable cross-regional and cross-national comparisons
can be made.
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