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Abstract
Objective
To determine the criterion validity of the Sinhala version of the General Health Questionnaire12 (GHQ-12).
Methods
This was a descriptive cross-sectional study including 374 patients (between the ages 18 to
75 years) attending the outpatient department of the Colombo North Teaching Hospital during
the period June 2009 to September 2010. The Sinhala version of the GHQ-12 was completed
by the participants. The ‘Clinical Examination’ was done by the designated psychiatrist
(blindly to the GHQ score) by employing the ICD 10 classification of ‘Depression/Anxiety and
Social Dysfunction’ as a reference standard. Cut-off values for the GHQ-12 were determined
by applying the Receiver Operation Characteristic (ROC) curves.
Results
The optimal cut-off level for GHQ-12 was 1/2 with a sensitivity of 74% (95%CI 66%-81.5%),
and a specificity of 71% (95%CI: 65.4%–76.6%). Optimal cut-off levels were not changed
based on gender, age and educational levels. The area under the ROC curve for GHQ-12
was 0.79 (95% CI: 74%–84%). Despite the above mentioned statistics/measurements, GHQ
scores with specific likelihood ratios of >1 were obtained only for the total scores of ≥3.
Conclusions
The GHQ-12 displays its efficacy when used among the Sinhala speaking Sri Lankan primary
care settings for assessing psychiatric disorders.
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Introduction
The General Health Questionnaire (GHQ) is a self-administered questionnaire that is widely
used to detect potential non-psychotic psychiatric disorders. Although the original GHQ
questionnaire contained 60-items, 30, 28- and 12-item versions have been derived from it
subsequently. These versions have been used globally in diverse settings.
The Sinhala translation of the GHQ-30 has been widely used for research purposes in Sri
Lanka. Nevertheless, GHQ-12 has several advantages over the GHQ-30, for example, the
former is brief, simple and less time consuming to administer. These features make the use of
GHQ-12 more attractive for both research purposes and screening in busy clinical settings for
psychological morbidity
The 12 items included in the GHQ-12 have been extracted from the 30 item version and
validated to screen for the presence of psychological morbidity. The translation of screening
tool terms into the local language requires retention of the conceptual meaning while adapting
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the term to the relevant culture. In trying to achieving this, even the slightest change in the
format can alter the comprehension of the concept and, thus affect the accuracy of the
responses obtained. Therefore, it is important to validate all translated terms of research
instruments, so that the questionnaire may be accurately applied and interpreted.
Validity is the extent to which a test measures what it claims to measure. Criterion validity
1
refers to the accuracy of a tool when applied against a reference standard . With regards to
the GHQ, validity indicates the extent to which the test scores accurately estimate an
individual’s current psychological state in relation to the criterion. There are four possible
methods of scoring the GHQ. The authors advocate GHQ scoring method (0-0-1-1) and the
suggested cut-off value was 1/2. The objective of this study was to determine the criterion
validity of the Sinhala version of the GHQ-12.

Methods
A descriptive cross sectional study was conducted at the Out Patient Department (OPD) of
the Colombo North Teaching Hospital (CNTH), Ragama, during the period June 2009 to
September 2010. The study participants included both males and females between the ages
of 18 and 75 years, who were able to read and understand the Sinhala language.
The sample size was computed using the formula for estimating a population proportion of the
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health-related event of interest (psychological morbidity) with absolute precision .
Psychological morbidity rate for Sri Lanka was considered to be 30%, and, based on that, the
computed sample size was 323 for a confidence level of 95% and an absolute precision of
5%.
All patients (who consented to be in the study) were registered at the CNTH of Ragama for
OPD visits during the study period, and those eligible for inclusion, were recruited using the
convenience sampling method until the required sample size was reached. During this
process around 10 to 15 patients/ day were recruited. Sinhala version of the GHQ-12, which
is a self-administered questionnaire, was rated on a four-point Likert. In addition sociodemographic data were also collected. A record sheet was used to document the clinical
assessments made by the relevant psychiatrist with regards to the presence of
depression/anxiety/social dysfunction. This was considered as the reference standard and the
diagnostic criteria were based on the ICD 10 classification. The psychiatrist was blinded to the
results of the GHQ score.
Statistical analysis was performed using the statistical package ‘SPSS Windows Version 16’.
The Likert scale was transformed into the GHQ score (0, 0, 1, 1) for this analysis. Sensitivity
and specificity of the instrument with 95% confidence intervals (CI) were determined for
different cut-off values. However, the optimal cut-off value for the instrument was determined
using the Receiver Operation Characteristic (ROC) curves, which were based on the trade-off
between sensitivity and 1- specificity. The area under the curve (AUC), which represents a
summary measure of the ability of the GHQ to discriminate between cases and non-cases,
was the basis applied to determine the accuracy of the curve. The lowest distance between
the point (0, 1) and any point on the ROC curve was the criteria for determining optimal cut-off
value. Sex, educational and age group differences also were explored.
Written informed consent was obtained from all the research participants and confidentiality of
data obtained were achieved by concealing their identity, using a coding system. Ethical
clearance was obtained from the Ethics Review Committee, Faculty of Medicine, University of
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Kelaniya. The psychiatrist in attendance took necessary steps to attend to those participants
who required treatment.

Results
The total number of OPD patients who were invited to the study during the study period was
432. Of them, 22 patients were not willing to participate, which gives a non-participant rate of
5.0 %. Therefore, the total patients recruited to the study was 410, out of which, 12 (2.9%)
were not accessible for psychological assessment by the nominated psychiatrist. Of the 410
patients, 24 (6.1%) did not have the necessary data for one or more items of the GHQ.
Hence, these 36 (9.0%) were excluded from the final analysis, which left a study sample of
374.
The median age of the study sample was 32.5 years (IQR = 21years). The highest proportion
(28.5%; n = 117) were in the age group 21 to 30 years. Fifty nine percent (n = 242) of the
study sample were Buddhists and 26.6% (n = 110) Catholics or Christians. Two hundred and
twenty two (54 %) had studied up to the General Certificate Examination (Ordinary Level) and
242 (65%) were females. The median GHQ score was 1 (IQR = 4).
Of the 374 patients who were assessed by psychiatrists 83 (22%) had at least one
psychological morbidity issue, while 27 (7.2%) had two and 16 (4.3%) had three such issues,
respectively. Among the psychiatric disorders identified, 118 (31.6%) suffered from
depression, 41 (11%) from anxiety and 26 (7%) from a social dysfunction. Of the 374
participants 126 (33.6%) had psychological morbidities according to the reference standard.
The median GHQ score was one (IQR 4) and 130 (35%) and 43 (11.5%) participants scored
zero and above six respectively.

Determination of the optimal cut-off level for GHQ-12
The GHQ-12 score was categorised into two groups at various cut-off points. The
corresponding sensitivity, specificity and likelihood ratios are shown in Table 1.
Table 1: Distribution of psychological morbidity by different cut-off values of GHQ- 12,
sensitivity, specificity and likelihood ratios

GHQ
Score

Reference Standard
No
Yes
(n=126)
(n=248)
n (%)
n (%)

Sensitivity
%

Specificity
%

Misclassifica
tion Rate

Likelihood
Ratio

≥1

111 (88.1)

133 (53.6)

88.0

46.4

32.7

1.64

≥2

93 (73.8)

72 (29.0)

73.8

71.0

27.6

2.54

≥3

81 (64.3)

45 (18.1)

64.3

82.0

27.0

3.55

≥4

72 (57.1)

33 (13.3)

57.1

86.7

28.0

4.29

≥5

52 (41.3)

19 (7.7)

41.3

92.3

33.2

5.36

≥6

46 (36.5)

19 (7.7)

36.5

95.6

34.0

8.29

The AUC of the ROC curve was 79% (95% CI: 74% –84%) (Figure 1).
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Figure 1: ROC Curve
The optimal cut-off level for the GHQ-12 was 1/2, which gave a sensitivity of 74% (95% CI
66% -81.5%) and a specificity of 71% (95% CI: 65.4% – 76.6%). The GHQ-12 misclassified
27.6% of the subjects either as false positives or false negatives at this cut off level (Table 1).
The corresponding likelihood ratio for positive tests was 2.5 (95% CI: 2.0 – 3.2). However, the
lowest misclassification rate was observed when the cut-off level was 2/3 and, at which, the
sensitivity, specificity and likelihood ratios for positive tests were 64% (95% CI: 56.4%–73%),
82% (95% CI: 77%–87%) and 3.6 (95% CI 2.6– 4.8), respectively.
The AUCs were above 70% for the different subgroups analysed according to selected sociodemographic variables (Table 2). The best cut off level for all subgroups was 1/2 except for
males and Catholics/Christians.

Table 2: Optimal cut-off values, sensitivity, specificity and area under the curve (AUC)
of the Sinhala version GHQ 12 by different levels of socio-demographic variables

Variables

cut off

Sensitivity
%

Specificity
%

Area Under the
Curve %

95%
Confidence
Interval

Sex
Male

(n=127)

2/3

73.0

76.0

80.0

0.71-0.88

Female (n=242)

1/2

70.0

73.0

79.0

0.72-0.85
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Age (Years)
<32 (n = 192)

1/2

76.0

71.0

80.0

0.73-0.87

≥ 32 (n= 182)

1/2

71.0

71.0

78.0

0.71-0.85

<grade 10 (n = 206)

1/2

80.0

76.0

71.0

0.73-0.86

≥grade 10 (n = 155)

1/2

71.0

73.0

77.0

0.68-0.87

Low (n = 99)

1/2

75.0

71.0

79.0

0.70-0.88

High 10 (n = 101)

1/2

88.0

71.0

88.0

0.80-0.96

Buddhists (n = 233)

1/2

79.0

76.0

83.0

0.77-0.89

Catholics (n = 90)

3/2

63.0

78.0

72.0

0.61-0.83

Educational Level

Income

Religion

Table 3 presents the GHQ-12 score specific (multilevel) to likelihood ratio positive values,
which was less than one for up to a GHQ-12 score of two.

Table 3: Multilevel likelihood ratios for GHQ-12
Reference Standard
GHQ Score

Yes (n=126)
n (%)

No (n=248) n
(%)

Likelihood Ratio

0

15 (11.9)

115 (46.4)

0.26

1

18 (14.3)

61 (24.6)

0.58

2

12 (9.5)

27 (10.9)

0.87

3

9 (7.1)

12 (4.8)

1.48

4-6

34 (26.9)

28 (11.3)

2.39

7-12

38 (30.1)

05 (2.0)

15.0

Discussion
According to ROC analysis, the best cut off level was 1/2 of the GHQ-12, with a sensitivity of
74%, a specificity of 71% and a misclassification rate of 27.6%. Regarding all the subgroups
considered, the best cut off level remained at 1/2 except for males and Catholics/Christians.
This is consistent with the recommendations of the authors of the original GHQ. Most other
studies too reported the same cut off value, although some studies have gone even up to
3
values of 5/6. An Australian study reported a cut-off level of 0/1, with a sensitivity of 75% and
4
a specificity of 70%, in a representative community of Australians. According to a WHO study
thresholds varied in different centres from 1/2 (Shanghai and Nagasaki) to 6/7 (Bangalore). In
most centres the threshold level was 1/2, while in others it was 2/3 or 3/4. However, the
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recommended value determined by a later study was also 1/2 with a sensitivity of 83.5% and
a specificity of 75%.
5

A study conducted among ethnic Indian women living in the United Kingdom reported a
threshold level of 2/3 with a sensitivity of 96.7% and a specificity of 90%. These values are
higher than those reported in our study and this difference may be due to varying definition of
the study population and sampling methods. The above study employed a test-based
6
sampling method. A study conducted in South India based on the Tamil version of the GHQ12, also reported an optimal cut off of 2/3 with a sensitivity of 87% and a specificity of 79%.
The similarities observed between the above two studies may be attributed to the cultural
7
similarities of the participants (both study populations were of Indian origin). A study
conducted on a Polish working population also reported a cut-off value of 2/3 with a sensitivity
of 64% and a specificity of 79%. The corresponding figures for our study (at a cut off level of
2/3) were 64% (sensitivity) and 82% (specificity). Furthermore, the lowest misclassification
rate in our study was also observed at a cut off level of 2/3.
We also found that the GHQ score specific to likelihood ratio was less than one for up to a
GHQ score of two and then started gaining momentum, giving values higher than one over a
8
score of ≥3. These results are consistent with what was reported by Furukawa in the WHO
study. Multilevel likelihood ratios, however, give more information and are an alternative to the
9
fixed threshold approach. A study conducted in Australia , including a community sample,
reported a stratum-specific GHQ score of likelihood ratios for people with physical comorbidity who had been seeking help from a doctor within the past four weeks. These results
were consistent with that of our study. Our study sampled OPD patients in the primary care
setting, which is comparable to the study sample of the above study.
Although the recruitment of our study participants were not based on a probability sampling
method, the non-response rate observed was minimal, which is likely to negate the selection
bias that would otherwise, affect the external validity of the study. Furthermore, as the
psychiatric assessment was carried out blind to the GHQ status, one could assume that the
threat to the internal validity of the study would have been minimal. The non-purposive
selection of the sample, however, would have exerted negligible spectrum bias. All of the
above would have contributed to improving the generalisability of the results for a primary
care setting.
The estimate of prevalence of psychiatric disorders is dependent on the criteria for
‘casesness’ that is used for validation. In our study, the reference standard was an
assessment made by a psychiatrist using consistent standard criteria. The various methods
10
4
give different results because of diversity in defining ‘caseness’ . Goldberg reported that the
‘Clinical Interview Schedule’ is almost identical to that which is used for the ‘Present State
10
Examination’ in determining the validity. We agree with Goldberg et al that the GHQ can be
used efficiently in developing countries, and that sex, age and educational level do not affect
the validity of the GHQ.
Therefore, considering the recommendations made in the User Guide of the General Health
11
Questionnaire we give priority to sensitivity in preference to specificity and set the threshold
level at 1/2 of the GHQ-12, for purposes of case detection. Alternatively, the threshold level of
2/3 may be used. In conclusion, the GHQ-12 displays adequate validity (when used among
Sinhala speaking Sri Lankan primary care setting attendees) for screening psychiatric
disorders.
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