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Background. Screening of patients for common mental disorders (CMDs) is needed in primary-care management
programmes. This study aimed to compare the screening properties of ﬁve widely used questionnaires.
Method. Adult attenders in ﬁve primary-care settings in India were recruited through systematic sampling. Four
questionnaires were administered, in pairs, in random order to participants : the General Health Questionnaire (GHQ,
12 items) ; the Primary Health Questionnaire (PHQ, nine items) ; the Kessler Psychological Distress Scale (K10, 10 items),
and from which we could extract the score of the shorter 6-item K6 ; and the Self-Reporting Questionnaire (SRQ, 20
items). All participants were interviewed with a structured lay diagnostic interview, the Revised Clinical Interview
Schedule (CIS-R).
Results. Complete data were available for 598 participants (participation rate 99.3 %). All ﬁve questionnaires showed
moderate to high discriminating ability ; the GHQ and SRQ showed the best results. All ﬁve showed moderate to high
degrees of correlation with one another, the poorest being between the two shortest questionnaires, K6 and PHQ. All
ﬁve had relatively good internal consistency. However, the positive predictive value (PPV) of the questionnaires compared with the diagnostic interview ranged from 51 % to 77 % at the optimal cut-oﬀ scores.
Conclusions. There is little diﬀerence in the ability of these questionnaires to identify cases accurately, but none
showed high PPVs without a considerable compromise on sensitivity. Hence, the choice of an optimum cut-oﬀ score
that yields the best balance between sensitivity and PPV may need to be tailored to individual settings, with a higher
cut-oﬀ being recommended in resource-limited primary-care settings.
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Introduction
The prevalence of common mental disorders (CMDs),
a term used to describe neurotic and non-psychotic
aﬀective disorders (depressive and anxiety disorders)
(Goldberg & Huxley, 1992), ranges from 10 % to 40 %
of adults in primary-care settings (Goldberg &
Lecrubier, 1995). Although there is now compelling
evidence of the eﬃcacy of antidepressant and
psychosocial treatments for CMDs in primary care
(NICE, 2004), there is still a wide gap between the efﬁcacy and eﬀectiveness of speciﬁc treatments in routine practice (Simon, 1998 ; Thompson et al. 2000 ;
Hodges et al. 2001). A major challenge in closing this
gap has been the low levels of physician recognition of
* Address for correspondence : Professor V. Patel, Sangath Centre,
841/1 Alto Porvorim, Goa 403521, India.
(Email : Vikram.patel@lshtm.ac.uk)

CMD. Physician education has been found to be associated with an increase in the recognition of CMD, but
this is often transient and does not result in lasting
improvements in patients’ clinical outcomes (Gerrity
et al. 1999 ; Thompson et al. 2000). Overall, strategies to
improve recognition rates have yielded disappointing
results (Hodges et al. 2001). However, systematic
reviews of collaborative care programmes for treatment of CMDs in primary care show that the use
of systematic procedures for detection of CMDs signiﬁcantly improves clinical outcomes (Bower et al.
2006).
Physician recognition of CMD rates is generally low
in developing countries (Patel et al. 1998a), and improving recognition rates is a challenge because of the
high patient loads, poor undergraduate training in
these skills, and the stigma associated with mental illness and somatic presentations of mental disorders.
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It is not surprising, then, that even in developed
countries, practice guidelines now advocate the routine use of screening questionnaires given the high
burden of CMDs and low recognition rates in routine
clinical encounters (NICE, 2004). The past two decades
have seen a number of screening questionnaires being
designed in developed countries (notably the USA
and the UK) and by the World Health Organization
(WHO). Many of these questionnaires have been
adopted by international investigators for one- and
two-stage epidemiological investigations. The value of
these questionnaires for screening in routine clinical
contexts has, to the best of our knowledge, scarcely
been evaluated and compared. This was the objective
of the present study, which is the ﬁrst stage of a larger
clinical trial aimed at developing and evaluating a
collaborative stepped care intervention for CMDs in
primary care in India, where screening for CMDs is
the ﬁrst step of the intervention. We chose ﬁve
screening questionnaires for evaluation based on international use of the questionnaires, brevity (maximum of 20 questions) to ensure feasibility as a routine
clinical questionnaire, and face validity of the items.

Method
Study design
The design of this study was a cross-sectional survey
in primary health care.
Setting
The study was located in the state of Goa on the west
coast of India. Goa has a population of roughly 1.4
million, and has been the setting of a series of studies
on the epidemiology and treatment of CMD (Patel
et al. 1998a, b, 2002, 2003, 2006). The main language is
Konkani. In India, primary health care is provided by
government-run primary health centres (PHCs) and
privately managed general practitioners (GPs). This
study was conducted in three PHCs and in two GP
clinics.
Sample
The study was nested in a larger programme that was
screening all adult attenders in the selected facilities.
Attenders aged below 18 years and those requiring
urgent medical attention were excluded. All other attenders were deemed eligible and a systematic sample
of these was selected. In three clinics with relatively
smaller numbers of daily attenders, every second
patient was invited to participate in our study ; in the
other two sites, every fourth and ﬁfth patient respectively was invited to participate.

Data collection
All subjects who consented to participate were interviewed in two stages. The ﬁrst stage comprised a brief
sociodemographic questionnaire (age, sex, education,
occupation), followed by a pair of screening questionnaires administered in a face-to-face interview
setting, and verbal responses of the participants were
noted. The four questionnaires were paired, with each
pair having two sets in alternate order to create 12 sets
of paired questionnaires. These were allocated in random order to consecutive eligible participants. This
was followed by the second stage, a reference standard structured diagnostic interview carried out by a
trained interviewer who was blind to the ﬁrst stage
ﬁndings.
Primary Health Questionnaire (PHQ). The nine-item
PHQ (PHQ-9) is the depression screening module of
the full PHQ, a self-administered version of the
Primary Care Evaluation of Mental Disorders (PRIMEMD) diagnostic instrument for CMDs (Spitzer et al.
1999). It has been found to be a useful questionnaire
for screening depression among primary-care patients
because of its brevity and its ability to help to establish
a DSM-IV-based diagnosis of major depression (Chen
et al. 2006). The PHQ has been used in studies of depression in developing countries (Wulsin et al. 2002 ;
Adewuya et al. 2006), including South Asia (Hussain
et al. 2000 ; Malhotra et al. 2004).
General Health Questionnaire (GHQ). The GHQ was
originally developed in the UK (Goldberg & Williams,
1988) and has since become one of the most widely
used screening questionnaires internationally, including in India (Shamasundar et al. 1986a, b ; Gautam et al.
1987 ; Patel, 1999). The short 12-item version of the
GHQ has been used previously in studies in Goa (Patel
et al. 1998b).
Self-Reporting Questionnaire (SRQ). This 20-item questionnaire was originally developed by an international
team of investigators on behalf of the WHO. It was
subsequently used in one of the earliest multinational
studies of CMDs in developing countries (Harding
et al. 1980), which included an Indian site. It has been
used by a number of investigators in developing
countries, including in India (Sen, 1987 ; Srinivasan &
Suresh, 1990 ; Pothen et al. 2003).
Kessler Psychological Distress Scale (K10). The K10 is a
10-item questionnaire developed on the basis of item
response theory models (Kessler et al. 2002). It has
been used extensively in many countries as part of the
World Mental Health Surveys (Andrews & Slade,
2001 ; Kessler et al. 2002 ; Furukawa et al. 2003),
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although, to date, no validity data have been published from developing countries. A shortened 6-item
version of the questionnaire (K6) has also been advocated as a screening measure.
Of the ﬁve screening questionnaires, two of which
(the K10 and K6) shared six items, most were either
already available in local languages (such as the
GHQ-12) or in another Indian language (e.g. the K10).
Those not available in local languages were translated
using the standard, stepwise, method of translation
(Sartorius & Kuyken, 1994). All questionnaires were
piloted to assess feasibility issues, for example on the
scoring method. The time duration for reporting
complaints varies from 2 weeks in the GHQ-12 to 30
days for the K6/K10. The questionnaires were modiﬁed to make them more feasible for use in busy clinics
(the GHQ-12 and K10/K6 scoring was made dichotomous) and the duration of reporting symptoms
standardized to 2 weeks for all symptoms (as the ICD10 diagnosis was based on a 2-week duration of
symptoms).
The reference standard diagnostic interview was
the Revised Clinical Interview Schedule (CIS-R), a
structured interview for use by lay interviewers for the
measurement and diagnosis of CMD in community
and primary-care settings (Lewis et al. 1992). The CISR inquires about the experience of symptoms of CMD
in 14 domains (e.g. fatigue, depression, panic). It generates a total score that provides a dimensional
measure of CMD. Data can also be analysed using the
Programmable Questionnaire System (PROQSY) software program (available from Professor G. Lewis,
University of Bristol), which generates ICD-10 diagnoses for the following CMDs : depressive episode,
phobias, generalized anxiety disorder, panic disorder,
obsessive-compulsive disorders, and mixed anxietydepression disorder. The CIS-R has been used extensively in India, and speciﬁcally in Goa (Sen &
Williams, 1987 ; Patel et al. 1998a, b, 2003, 2006). The
translation and ﬁeld testing of the CIS-R in earlier
studies in Goa are reported elsewhere (Patel et al.
1998b). We used four case criteria derived from the
CIS-R : an ICD-10 diagnosis of any CMD ; an ICD-10
diagnosis of depressive episode ; a cut-oﬀ score of 11/
12 (i.e. a score of 12 or more signifying case-level
morbidity) ; and a cut-oﬀ score of 17/18 as an indicator
of ‘severe ’ morbidity.
Ethical consideration
All patients were required to provide written informed consent before the interviews. The study
received approval from the ethical committees of the
London School of Hygiene and Tropical Medicine
and Sangath (the Goan collaborating institution). All
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participants who were found to be suﬀering from a
CMD were oﬀered services from the primary-care
doctor and a mental health counsellor located in the
clinic.
Data analysis
The sample was categorized into cases/non-cases
based on the CIS-R outputs ; thus, any subject with an
ICD-10 diagnosis of CMD was classiﬁed as being a
‘case ’. We estimated sensitivity, speciﬁcity, positive
predictive values (PPVs) and positive likelihood ratios
[i.e. sensitivity/(1 – speciﬁcity) ; Zweig & Campbell,
1993] for each cut-oﬀ score for each of the screening
questionnaires against the CIS-R case criteria of ‘any
CMD ’ and for ‘ major depressive disorders ’ only. We
plotted receiver operating characteristic (ROC) curves,
which measure the overall predictive value of a questionnaire, for each of the questionnaires and estimated
areas under the curve (AUCs) using SPSS version 14.0
(SPSS Inc., Chicago, IL, USA). We estimated the internal consistency of each of the questionnaires using
Cronbach’s a. The degree of correlation between
questionnaires was measured using Spearman’s coefﬁcient.
Results
We invited 602 eligible attenders to participate ; of
these, two refused participation in the ﬁrst stage and
two refused participation in the second stage. Thus,
we had complete data on 598 participants (participation rate 99.3 %), of whom 337 (56.4 %) were women.
The average age of the participants was 37.5 years
(S.D.=14.2, range 18–83 years). The majority were
married (65.2 %), Hindu (92 %) and spoke Konkani
(88 %). Based on the CISR data, 92 participants (15.4 %)
were diagnosed as cases of CMD. Among these, mixed
anxiety-depression was the most frequent diagnosis
(90 participants, 15.1 %), followed by depression
(33 participants ; 5 %). Pure anxiety disorders (i.e.
agoraphobia, speciﬁc phobias and panic disorder)
were diagnosed in 15 participants (2.5 %). A total of 46
participants had at least two co-morbid diagnoses.
Distribution, internal consistency and correlation
between questionnaires
The mean scores on each questionnaire and their
internal consistency are shown in Table 1. The SRQ,
GHQ and K10 showed high internal consistency
(Cronbach’s a>0.8) while the PHQ and K6 demonstrated moderately high levels of internal consistency
(Cronbach’s a 0.79 and 0.74 respectively). As shown in
Table 2, the highest correlations (Spearman’s coefﬁcient) were between the SRQ and the GHQ (r=0.79),
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Table 1. Distribution of scores and internal consistency of
questionnaires

Table 2. Correlation between questionnaires using Spearman’s
correlation coeﬃcient

Questionnaire

Number

Mean

S.D.

Cronbach’s a

GHQ-12
K10
K6
PHQ
SRQ

301
292
292
299
298

2.98
3.01
1.66
5.06
6.29

2.95
2.75
1.69
4.86
4.95

0.83
0.82
0.74
0.79
0.88

GHQ
K10
K6
PHQ
SRQ

GHQ-12, 12-item General Health Questionnaire ; K10 and
K6, 10- and 6-item Kessler Psychological Distress Scales ;
PHQ, Primary Health Questionnaire ; SRQ, Self-Reporting
Questionnaire ; S.D., standard deviation.

K6

PHQ

SRQ

1

0.68
1

0.58
N.A.

0.72
0.71
0.57
1

0.79
0.84
0.78
0.82
1

1

K6

K10

1.00

1.00

0.75

0.75

0.75

0.50
0.25
0.00

Sensitivity

1.00
Sensitivity

Sensitivity

K10

GHQ, General Health Questionnaire ; K10 and K6, 10- and
6-item Kessler Psychological Distress Scales ; PHQ, Primary
Health Questionnaire ; SRQ, Self-Reporting Questionnaire.

GHQ-12

0.50
0.25
0.00

0.00

0.25

0.50

0.75

1.00

0.50
0.25
0.00

0.00 0.25 0.50 0.75 1.00

0.00 0.25 0.50 0.75 1.00

1 – Specificity

1 – Specificity

1 – Specificity

(Area under ROC curve = 0.8969)

(Area under ROC curve = 0.8454)

(Area under ROC curve = 0.8774)

PHQ

SRQ

1.00

1.00

0.75

0.75

Sensitivity

Sensitivity

GHQ

0.50
0.25

0.50
0.25
0.00

0.00
0.00

0.25

0.50

0.75

1.00

0.00 0.25 0.50 0.75 1.00

1 – Specificity

1 – Specificity

(Area under ROC curve = 0.8444)

(Area under ROC curve = 0.8827)

Fig. 1. Receiver operating characteristic (ROC) areas under the curve (AUCs) for questionnaires using the ICD-10 diagnosis for
any common mental disorder (CMD) criterion. GHQ-12, 12-item General Health Questionnaire ; K6 and K10, 6- and 10-item
Kessler Psychological Distress Scales ; PHQ, Primary Health Questionnaire ; SRQ, Self-Reporting Questionnaire ;

PHQ (0.82) and K10 (0.84). The lowest correlations
were between the K6 and the GHQ (r=0.58) and the
PHQ (0.57).
Case detection properties of the screening
questionnaires
ROC curves are shown in Fig. 1 for the assessment
against ICD-10 diagnosis of any CMD criterion. The
AUC was highest for the GHQ (0.90) but was also

above 0.8 for all the other questionnaires, indicating
that they are all highly accurate instruments. The
AUCs derived from the ROC analyses for all the case
criteria are presented in Table 3.
To deﬁne a cut-oﬀ score at or above which a patient
can be diagnosed as having a CMD, we deﬁned our
choice of cut-oﬀ scores for use in clinical settings
where we sought to minimize resources allocated to
patients who did not suﬀer from CMD. Thus, we
deemed that an optimal balance between sensitivity
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Table 3. Receiver operating characteristic (ROC) areas under the curve (AUCs) for screening questionnaires against four case criteria

Questionnaire

ICD-10 diagnosis
of any CMD

ICD-10 depressive
episode

CIS-R 11/12
criteria

CIS-R 17/18
criteria

GHQ
K10
K6
PHQ
SRQ

0.89
0.87
0.84
0.84
0.88

0.94
0.89
0.79
0.86
0.91

0.89
0.87
0.84
0.83
0.88

0.95
0.88
0.82
0.90
0.91

CMD, Common mental disorder ; CIS-R, Revised Clinical Interview Schedule ; GHQ, General Health Questionnaire ; K10
and K6, 10- and 6-item Kessler Psychological Distress Scales ; PHQ, Primary Health Questionnaire ; SRQ, Self-Reporting
Questionnaire.

Table 4. Acceptable cut-oﬀ scores for the questionnaires against the ICD-10 diagnosis for any common mental disorder (CMD) criterion

Questionnaire

Cut-oﬀ
scorea

Proportion
correctly
classiﬁed ( %)

Sensitivity
( %)

Speciﬁcity
( %)

Positive
predictive
value ( %)

Positive
likelihood
ratio

GHQ

5/6
6/7
7/8

87
87
89

73
60
52

90
93
97

61.2
64.5
77.1

7.58
8.73
16.16

K10

5/6
6/7

85
87

65
54

89
93

52.5
61.9

5.63
8.26

K6

3/4

86

58

91

56

6.47

11/12
12/13

88
89

64
55

90
92

51.8
53.3

SRQ

7.86
10.36

GHQ, General Health Questionnaire ; K10 and K6, 10- and 6-item Kessler Psychological Distress Scales ; SRQ,
Self-Reporting Questionnaire.
a
5/6 represents a cutpoint between the values 5 and 6, etc.

and PPV (minimum of 50 % for both) was mandatory
for an acceptable questionnaire. Table 4 presents the
optimal cut-oﬀs for each of the questionnaires, against
the ICD diagnosis of any CMD criterion that met our
criteria for acceptability, and the corresponding coefﬁcients, including likelihood ratios. No cut-oﬀ on the
PHQ met the acceptability criteria. For example, when
using a cutoﬀ of 12/13, the sensitivity was 61 % but the
PPV was only 40 %.
There was no signiﬁcant diﬀerence in the duration
for completion of the questionnaires, each requiring an
average of 3 min per subject. We found no signiﬁcant
problems with the comprehension of any of the questions on the questionnaires.
Conclusions
We describe the results of a comparison of ﬁve widely
used screening questionnaires for the detection of
CMDs (depressive and anxiety disorders) in adults

attending primary care. The high participation rate of
99.3 % can be explained by two factors : the ﬁrst is the
encouragement given by the primary-care doctor to
participate in the study, and the second is the intervention being oﬀered to patients who were identiﬁed
as having CMD. All ﬁve questionnaires showed moderate to high discriminating ability in relation to a
structured clinical interview ; the GHQ and SRQ performed the best as compared to the others irrespective
of the case criterion used ; the poorest performance
was for the shorter questionnaires (K6 and the PHQ).
We found no signiﬁcant diﬀerences in the time required to complete the questionnaires. All the questionnaires showed moderate to high degrees of
correlation with one another, the poorest correlations
being between the shortest questionnaires.
The relatively poorer performance of the K6 may be
partly attributable to the change in its scoring system
in our study ; however, we also modiﬁed the scoring
system of the GHQ. Furthermore, if we had retained
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the original ﬁve-point scoring system of the K questionnaires, they would have not satisﬁed our requirement for feasibility and acceptability contingent for a
routine screening questionnaire in a busy primarycare setting. The ROC AUCs estimated for the
diagnosis of depression and for severe psychiatric
morbidity with all questionnaires also showed similar
trends. All ﬁve questionnaires had relatively good internal consistency. This supports the dimensional
concept of CMD and the strong correlation between
anxiety and depression in primary care (Lewis, 1992 ;
Jacob et al. 1998) and calls into question the clinical
and construct validity of the distinction of anxiety and
depressive disorders in primary care.
Thus, our study ﬁndings are similar to those of
earlier comparisons that showed that the operating
characteristics of screening instruments were similar and concluded that selection of a particular instrument should be determined by issues such as
feasibility, administration and scoring times, and the
instruments’ ability to serve additional purposes,
such as monitoring severity or response to therapy
(Mulrow et al. 1995). For use in routine clinical care, a
questionnaire should be able to identify all cases simultaneously (i.e. be highly sensitive), and of those who
are identiﬁed as cases, few should be false positives
(i.e. have a high PPV) so that health resources are not
misallocated. None of the questionnaires met these
dual criteria. Although the GHQ-12 showed the best
balance of discriminating ability and internal consistency, to achieve a sensitivity of over 70 % the GHQ-12
results would have led to one in three ‘ cases’ being
misclassiﬁed as a false positive. However, if we wanted to improve the PPV such that only one in four
‘cases ’ was a false positive, the sensitivity would fall
to about 50 %. The positive likelihood ratio reﬂects
both sensitivity and speciﬁcity, as it is the ratio of the
probability of being identiﬁed as a case among true
cases compared with among true non-cases. Among
our tests, the highest positive likelihood ratio value,
against the ICD-10 any case criterion, was for the GHQ
with a 7/8 cut-oﬀ, followed by SRQ with a 12/13
cut-oﬀ. However, both of these cut-oﬀ points had
relatively low sensitivity (52 % and 55 % respectively)
and failing to identify almost half of true cases.
Nevertheless, a number of cut-oﬀ points for the GHQ
had impressive likelihood ratio values, which are independent of the prevalence of the disorder. Thus, the
choice of an appropriate cut-oﬀ score for use of these
questionnaires in routine primary care may depend on
whether an additional assessment by the primary-care
physician to conﬁrm the diagnosis of CMD is feasible
and reliable. If not, then we advocate a higher cut-oﬀ
score to ensure that primary-care resources are not
misallocated to non-cases.

One limitation of our study may be the choice of our
reference standard. There is no gold standard questionnaire for the diagnosis of CMD in primary care ;
the Composite International Diagnostic Interview
(CIDI ; Wittchen et al. 1991) was considered as an
alternative to the CIS-R but it was not selected because
its length and complexity made its use in busy primary-care clinics unfeasible. The CIS-R is a derivative
of one of the oldest interviews in psychiatric research
(the CIS). Apart from being one of the most widely
used lay interviews for the diagnosis of CMD in developing countries, it has also been used extensively
in India. One of its great strengths is that it requires
only 20 to 30 min to complete and generates ICD10-compatible diagnoses. However, the high AUCs
found for the GHQ-12 may be partly the result of the
shared history for both instruments ; it is notable that
when the K6 and K10 are compared against the CIDI,
again both sets of instruments that share a history, the
AUCs reported are higher than those we have found
in our study. For example, in an Australian study that
compared the K6/K10 with the GHQ, both the K6 and
the K10 were signiﬁcantly better than the GHQ-12
(Furukawa et al. 2003). In another study from Canada
(Cairney et al. 2007), the K6 and K10 performed very
well as predictors of 1-month depression, with AUCs
exceeding 0.9.
Thus, this study shows that there is little to choose
between the questionnaires evaluated, all being relatively similar in their ability to identify cases of CMD
and narrowly deﬁned major depressive disorder.
Screening in routine clinical practice may need to be
combined with physician assessment of screen positives to reduce the proportion of false positives identiﬁed.
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