
INTRODUCTION

The complexity inherent in identifying mental disorders 
has been recognized as an important healthcare issue. Men-
tal disorders result in substantial patient suffering as well as 
growing healthcare costs; they are present in at least 20-36% 
of outpatients in primary care settings.1-3 Thus, it is important 
to develop and improve screening tools for mental disorders.

The General Health Questionnaire (GHQ) is a self-admin-
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istered screening tool designed to detect current mental dis-
turbances and disorders. Since its development by Goldberg 
and Hillier,4 the GHQ has been translated into 38 languages-
a testament to the validity and reliability of the questionnaire.5

The GHQ was originally developed in a 60-item format, but 
several abridged versions (e.g., the GHQ-30, GHQ-28, GHQ-
20, and GHQ-12) are also currently available. The GHQ-12 
which has 12 items is especially attractive for use in busy clini-
cal settings. It was adopted as a screening tool in an interna-
tional World Health Organization (WHO) study of psycho-
logical disorders in primary health care, as it has been deemed 
the best validated among similar screening tools.6-8

In Korea, reliability and validity studies on several versions 
of the GHQ have been conducted, but only one has examined 
the validity of the GHQ-12 as of date of article (2012).9-12 In 
order to utilize the GHQ-12 as a screening tool, a cut-off score 
indicating the presence of mental illness should be determined 
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for this instrument. Several studies offered optimal thresh-
olds for the GHQ-12. Goldberg et al.8 showed that the best 
threshold for scores varied from 1/2 to 6/7, with the most 
common cut-off score being 2/3. A review of 17 other GHQ-
12 validity studies revealed an equally wide range of ideal 
threshold scores, varying from 0/1 to 5/6.13

In later studies, in which this initial research was replicated, 
the distribution of cut-off scores ranged from 1/2 to 3/4.1,14-16 
Differences in cut-off points may be due to diversity in the 
prevalence rates of psychiatric disorders and comorbid diag-
noses.17 In addition, cultural factors could also be related to 
this disparity. For example, Lewis & Araya18 insisted on the 
possibility of a cultural bias, with Chilean participants tend-
ing to score higher than their British counterparts. However, 
this difference was found in only the negative aspects of the 
GHQ-12.19

It is essential to firmly establish a cut-off point, since it is 
only once an appropriate cut-off point is chosen that the GHQ-
12 can be used to effectively identify persons with mental ill-
ness. Further, most researchers drew their samples from pa-
tients in primary care settings; a more diverse sample needs 
to be used to ensure that this is determined to be a useful 
screening tool for use throughout the community. 

In an attempt to address the aforementioned shortcom-
ings, the present study attempts to determine the thresholds 
associated with optimum sensitivity and specificity of the 
GHQ-12 in Korean adults. Its findings are anticipated to fa-
cilitate the identification of Korean adults with mental illness 
in both community and primary care settings.

METHODS

Participants and procedure
We used data from the Korean Epidemiologic Catchment 

Area (KECA-R) study, which was conducted from July 2006 
to April 2007. Participants were selected using stratified, multi-
stage, cluster sampling design based on the 2005 population 
census conducted by community registry offices. One indi-
vidual per selected household was chosen; he or she was the 
individual born on the earliest day of the month, without con-
sideration of the birth month or year (i.e., someone born on 
November 2, 1990 would be selected before someone born 
on January 15, 1970). From the 7,968 individuals who were 
initially selected, 6,510 participants between the ages of 18 
and 64 were interviewed face-to-face (response rate=81.7%). 

The KECA-R study was conducted jointly by the Seoul Na-
tional University College of Medicine (SNUCM) and the 
Ministry of Health and Welfare, and was approved by the in-
stitutional review board of the SNUCM.

Data collection

Assessment of psychiatric disorders
The diagnostic reliability of the Korean GHQ-12 was as-

sessed in terms of its accuracy in confirming earlier diagno-
ses made by the Korean Composite International Diagnostic 
Interview (K-CIDI) version 2.1. The CIDI20 is a fully struc-
tured diagnostic interview designed to make psychiatric di-
agnoses using the definitions and criteria given by the DSM-
IV.21 Its Korean version, the K-CIDI was developed by Cho et 
al.22 in accordance with WHO23 guidelines. The present study 
utilized the K-CIDI to assign DSM-IV diagnoses, which were 
then treated as the gold standard.

General health questionnaire
We translated all items of the GHQ-12 into Korean and then 

asked a psychologist fluent in both languages to translate them 
back into English. Based on the success of this back transla-
tion, we expected minimal difference between the original and 
revised versions. Past researches suggest that Koreans are less 
likely to express positive emotions, and tend to give negative 
answers to questions about positive emotions or characteris-
tics.24,25 Therefore, Item 8 (“been able to face up to your prob-
lems?”) was translated in such a way as to express the question 
negatively. Each item of the GHQ-12 was rated on a 4 point 
scale, with the possible responses being “less than usual,” “no 
more than usual,” “rather more than usual,” or “much more 
than usual.” We mainly used a bimodal scoring method, 
whereby “less than usual” and “no more than usual” were both 
worth 0 points, and “rather more than usual” and “much more 
than usual” were each worth one 1 point. In the Likert-type 
scoring method, 0=“less than usual,” 1=“no more than usual,” 
2=“rather more than usual,” and 3=“much more than usual.” 
Positive questions (Items 1, 3, 4, 7, and 12) were scored inversely.

Data analysis
We used SPSS version 18.0 to calculate descriptive statistics. 

A receiver operating characteristic (ROC) curve analysis was 
conducted on the data, as this a useful method for visualizing 
performance ability and grouping classification.26 This tech-
nique plots a test’s true positive rate (sensitivity) against its 
false positive rate (1-specificity).27 The area under the curve 
(AUC) ranges from 0.5, for models with no discrimination 
ability, to 1, for models with perfect discrimination ability.28 
Superior decision or detection performance is indicated by 
an ROC curve that is in the upper left corner of the ROC 
space.29 Based on levels of sensitivity and specificity, the AUC 
suggests an appropriate level of classification. An approximate 
guide for classifying the accuracy of the AUC is the tradition-
al point system,28,30: 0.90-1.00=excellent; 0.80-0.90=good; 
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0.70-0.80=fair; 0.60-0.70=poor; 0.50-0.60=fail. In addition, 
the positive predictive value (PPV) describes what fraction 
of all positive results is correct; while the negative predictive 
value (NPV) describes what fraction of the negative results 
are correct. The predictive values are highly dependent on 
disease prevalence in the study sample.31 

Total GHQ-12 scores were utilized as the test variable. The 
data from 60 participants were excluded from data analysis 
because they were incomplete. However, this did not affect 
the final results. The criterion variable comprised a composite 
of psychiatric diagnoses according to the K-CIDI. Two-by-
two contingency tables were also created by cross tabulating 
diagnostic outcomes (the presence or absence of any mental 
disorder according to the K-CIDI) and the GHQ-12 screening 
outcomes (positive or negative screening on the GHQ-12). 

RESULTS

Sample characteristics
Table 1 presents participant demographics (age, marital 

status, education level), as well as participants’ GHQ-12 scores 
by gender. There were a total of 6,510 participants (2,581 male; 
3,929 female). The overall mean score was 1.63 points (SD= 
1.98). The mean score for males was 1.51 (SD=1.84) and for 
females was 1.71 (SD=2.05) (t=-3.971, p<0.001). 

Reliability
The internal consistency coefficients (Cronbach’s alpha) of 

the GHQ-12 for bimodal scoring (0-0-1-1) and Likert-type 

scoring (0-1-2-3) were 0.72 and 0.79, respectively, indicating 
satisfactory internal consistency. 

Validity coefficients and area under ROC curve
As this study aimed to examine the adequacy of the GHQ-

12 as a diagnostic tool, lifetime diagnoses were not taken into 
consideration, and only current mental status was evaluated. 
Table 2 shows one-month prevalence of psychiatric diagnoses 
and GHQ-12 mean scores for Korean adults who completed 
the K-CIDI. The GHQ-12 mean score for those with mood 
disorders (2.3%) was 5.33 (SD=3.38), those with major de-
pressive disorders was 5.39 (SD=3.43) and those with dys-
thymic disorders was 6.26 (SD=3.25). The GHQ-12 mean for 
those with anxiety disorders (4.8%) was 3.25 (SD=3.16), the 
mean for those with social phobia disorders was 4.75 (SD= 
3.63), and the mean for those with generalized anxiety disor-
ders was 6.27 (SD=3.53). The GHQ-12 mean encompassing 
all mental disorders (according to DSM-IV diagnostic crite-
ria, excluding nicotine- and alcohol-related disorders) was 
3.50 (SD=3.15). 

Table 3 shows means scores for participants who met DSM-
IV diagnostic criteria for mental disorders excluding nico-
tine- and alcohol-related disorders (cases), as compared to 
non-cases, who did not meet diagnostic criteria (based on 
one-month prevalence). The GHQ-12 mean for cases (7.8%) 
was 3.50 (SD=3.15), and the mean for non-cases (92.2%) was 
1.47 (SD=1.75). The cases group had significantly higher 
mean scores than the non-cases group (t=14.265, df=530.735, 
p<0.001). There was a non-significant difference in mean 

Table 1. The characteristics of respondents and the GHQ-12 scores (bimodal scoring) according to demographic profiles

 
Male Female Total

N % N % N %
Age (years)            

18-29 560 21.7 683 17.4 1243 19.1
30-39 688 26.7 1136 28.9 1824 28.0
40-49 690 26.7 1065 27.1 1755 27.0
50-64 643 24.9 1045 26.6 1688 25.9

Marital status*            
Married 1656 64.3 2854 72.8 4510 69.4
Widowed 152 5.9 440 11.2 592 9.1
Single 766 29.8 626 16.0 1392 21.4

Education (years)            
0-9 434 16.8 980 24.9 1414 21.7
10-12 875 33.9 1543 39.3 2418 37.1
≥13 1272 49.3 1406 35.8 2678 41.1

Total 2581 100.0 3929 100.0 6510 100.0
GHQ-12 score 1.51 (1.84) 1.71 (2.05) 1.63 (1.98)

*missing data: 16. GHQ-12: 12-item General Health Questionnaire
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scores between males and females within the cases group 
(t=1.619, df=503, p=0.106). 

The threshold values, sensitivity, specificity, PPV, NPV, and 
AUC of the GHQ-12 based on one-month prevalence are 
summarized in Table 4. The ROC analysis showed that the op-
timal cut-off point for the identification of diagnoses exclud-
ing nicotine- and alcohol-related disorders was 1/2. Sensitiv-
ity was 65% and specificity was 64%. However, the traditional, 
established point system for the AUC28-30 specifies that the 
cut-off point must be at least 0.70 to ensure fair accuracy. 
Within psychiatric disorders, higher sensitivity and specifici-
ty values were found for mood and anxiety disorders, such as 
generalized anxiety disorder (GAD), with the more appropri-
ate value of 2/3 points commonly appearing. The AUC for 
dysthymic disorder was 0.90, the highest of all mental disor-
ders within the present sample, with a sensitivity of 95% and 
specificity of 76%. In addition, the AUC for major depressive 
disorder was 0.82, and the sensitivity and specificity were 82% 
and 63%, respectively, giving a cut-off of 1/2, and 74% and 
77%, respectively, for a cut-off of 2/3. The AUC for mood dis-
orders was 0.83; the sensitivity and specificity were 84% and 
63%, respectively, for a cut-off of 1/2, and 74% and 77%, re-
spectively, for a cut-off of 2/3. In the discrimination of anxiety 
disorders, the AUC for GAD was 0.88; the sensitivity and 
specificity were 93% and 62%, respectively, for a cut-off of 1/2, 
and 84% and 77%, respectively, for a cut-off of 2/3. In addi-
tion, the AUC for social phobia was 0.78; sensitivity was 85% 

and specificity was 62%, for a cut-off of 1/2. The ROC curve 
for mood and anxiety disorders is presented in Figure 1.

DISCUSSION

An optimal standard score for any tool used in screening for 
mental disorders is necessary to best discriminate between 
healthy and high-risk groups. To date, many studies have ver-
ified the diagnostic validity and optimal thresholds of the 
GHQ-12, but most are limited to primary care settings.1,13-17,32,33-38 
Moreover, the GHQ-12 is rarely used in Korea. Against this 
background, the current study aimed to provide support for 
the diagnostic validity of the GHQ-12 for use with Koreans, 
in a larger community setting. To this end, this study admin-
istered the Korean version of the GHQ-12, in addition to a 
mental illness epidemiological survey, to community-dwell-
ing adults, and used an ROC analysis to verify the effective-
ness of the GHQ-12 in screening for psychiatric disorders and 
to confirm its cut-off point.

The predictive power of the GHQ-12 for all diagnoses ex-
cluding nicotine- and alcohol-related disorders (AUC=0.696) 
indicated non-excellence. When we examined the explorato-
ry predictive power of the GHQ-12 for specific diagnoses, we 
found AUC values over 0.70 were mostly associated with 
mood or anxiety disorders. Notably, the AUC for dysthymic 
disorder was 0.90, the highest among all diagnoses. Excellent 
predictive power was also found for other depressive disor-

Table 2. One-month prevalence of psychiatric diagnoses and mean GHQ-12 scores (bimodal scoring) of respondents who completed the 
K-CIDI (weighted data)

DSM-IV diagnoses
Male
N (%)

Female
N (%)

Total
N (%)

GHQ-12
M±SD

Mood disorder 56 (1.7) 93 (2.9) 149 (2.3) 5.33±3.38
Major depressive disorder 43 (1.3) 74 (2.3) 116 (1.8) 5.39±3.43
Dysthymic disorder 4 (0.1) 14 (0.4) 18 (0.3) 6.26±3.25

Anxiety disorder 103 (3.1) 213 (6.6) 315 (4.8) 3.25±3.16
Social phobia 12 (0.4) 11 (0.3) 22 (0.3) 4.75±3.63
Generalized anxiety disorder 15 (0.5) 25 (0.8) 40 (0.6) 6.27±3.53

Any diagnoses except nicotine & alcohol disorders 155 (4.7) 319 (9.9) 474 (7.3) 3.50±3.15
Weighted data, corrected values according to sex, age distribution of 2005 census data. GHQ-12: 12-item General Health Questionnaire, K-
CIDI: Korean Composite International Diagnostic Interview, DSM-IV: Diagnostic and Statistical Manual of Mental Disorders, fourth edition

Table 3. GHQ-12 means for cases vs. non-cases that were assigned by meeting DSM-IV diagnostic criteria except nicotine & alcohol disor-
ders based on one-month prevalence

 
Male Female Total

M±SD N M±SD N M±SD N
Bimodal scoring (0-0-1-1)            

Cases 3.91±3.25 119 3.37±3.12 386 3.50±3.15 505
Non-cases 1.40±1.66 2447 1.52±1.81 3498 1.47±1.75 5945

Cases meet criteria for any diagnoses except nicotine & alcohol disorders. Non-cases do not meet criteria for any diagnoses except nicotine & al-
cohol disorders. GHQ-12: 12-item General Health Questionnaire, DSM-IV: Diagnostic and Statistical Manual of Mental Disorders, fourth edition
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Table 4. Performance and ROC area of the GHQ-12 (bimodal scoring)

DSM-IV diagnoses Threshold SE SP PPV NPV AUC
Alcohol abuse/dependence 0/1 0.725 0.361 0.036 0.975 0.552
  1/2 0.440 0.618 0.037 0.971  
    Alcohol dependence 0/1 0.736 0.360 0.021 0.986 0.592
  1/2 0.521 0.619 0.025 0.985  
    Alcohol abuse 0/1 0.709 0.359 0.015 0.989 0.495
  1/2 0.326 0.616 0.011 0.985  
Nicotine dependence/withdrawal 0/1 0.741 0.362 0.047 0.971 0.577
  1/2 0.479 0.621 0.051 0.966  
    Nicotine dependence 0/1 0.731 0.361 0.039 0.974 0.571
  1/2 0.462 0.619 0.042 0.970  
    Nicotine withdrawal 0/1 0.807 0.360 0.016 0.993 0.624
  1/2 0.566 0.619 0.019 0.991  
Psychotic disorder 0/1 0.818 0.358 0.002 0.999 0.684
  1/2 0.636 0.617 0.003 0.999  
    Schizophrenia 1/2 0.833 0.617 0.002 1 0.784
  2/3 0.667 0.762 0.003 1  
    Schizophreniform disorder 0/1 10.000 0.358 0.000 1 0.731
  1/2 0.500 0.617 0.000 1  
    Brief psychotic disorder 0/1 0.667 0.358 0.000 1 0.452
  1/2 0.333 0.617 0.000 0.999  
Mood disorder 1/2 0.840 0.628 0.053 0.994 0.829
  2/3 0.737 0.774 0.075 0.992  
    Major depressive disorder 1/2 0.816 0.625 0.041 0.994 0.823
  2/3 0.736 0.771 0.060 0.993  
    Dysthymic disorder 1/2 0.947 0.618 0.007 1 0.900
  2/3 0.947 0.764 0.012 1  
    Bipolar disorder 1/2 0.895 0.618 0.007 0.999 0.768
  2/3 0.579 0.763 0.007 0.998  
Anxiety Disorder 1/2 0.611 0.629 0.082 0.967 0.661
  2/3 0.470 0.774 0.102 0.964  
    Obsessive-compulsive disorder 1/2 0.710 0.618 0.009 0.998 0.728
  2/3 0.581 0.763 0.012 0.997  
    Posttraumatic stress disorder 1/2 0.732 0.619 0.012 0.997 0.756
  2/3 0.683 0.764 0.018 0.997  
    Panic disorder 0/1 0.667 0.358 0.001 0.999 0.628
  1/2 0.500 0.617 0.001 0.999  
    Agoraphobia 1/2 0.857 0.617 0.002 1 0.783
  2/3 0.714 0.762 0.002 1  
    Social Phobia 1/2 0.850 0.618 0.007 0.999 0.780
  2/3 0.550 0.763 0.007 0.998  
    Generalized Anxiety Disorder 1/2 0.933 0.620 0.017 0.999 0.879
  2/3 0.844 0.766 0.025 0.999  
    Specific phobia 0/1 0.748 0.362 0.040 0.976 0.606
  1/2 0.541 0.622 0.049 0.974  
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ders, with AUC values over 0.80. The AUCs for anxiety disor-
ders were over 0.70, showing fair predictive power. These re-
sults suggest that the Korean GHQ-12 can be useful in screening 
for mood or anxiety disorders in both community and pri-
mary care settings, although it is more effective for some dis-
orders than for others.

In the next phase of analysis, the threshold point for each 
disorder was calculated. For mood disorders, the optimal 
threshold was 2/3 points (sensitivity 74-95%, specificity 76-
77%); in cases requiring high sensitivity, the more conserva-
tive threshold of 1/2 can be used. In addition, the optimal 
threshold for anxiety disorders was 1/2 or 2/3 points, depend-
ing on the type of the disorder. Naturally, the optimal thresh-
old would vary depending on the reason for using the GHQ-
12. If the goal is to comprehensively screen for any diagnosis, 
even at the risk of a high false positive rate, a 1/2 cut-off point 
may be established as the screening criteria. However, for bet-

ter discrimination of mood disorders (e.g., dysthymic disorder 
and major depressive disorder) and anxiety disorders (e.g., 
GAD, social phobia, and agoraphobia), it may be more ap-
propriate to adopt the more stringent threshold of 2/3. The op-
timal threshold ranged from 1/2 to 6/7 in studies using samples 
from various countries; results were concentrated around 
1/2-3/4, with 2/3 being the most frequent cut-off point.13

This study offers support for an estimated optimal thresh-
old that can be used as a criterion when screening for those 
at a high risk for mental disorders, including mood and anxi-
ety disorders. These results are in accordance with Park et al.’s 
study, which explains that the Korean version of the GHQ-12 
yields a two-factor structure of depression/anxiety and social 
dysfunction.12 However, caution should be exercised when 
using the GHQ-12 to screen for other psychiatric disorders 
with unverified clinical discrimination.

This study confirms the efficacy of the Korean version of the 
GHQ-12. In addition, applicability of the GHQ-12 may be ex-
tended to the general population by using a large sample of 
Korean adults. The Korean GHQ-12 can be completed within 
two minutes and can be easily understood and scored, mak-
ing it particularly useful in busy clinical settings. Such screen-
ing aims to quickly identify at-risk individuals and direct them 
to treatment.39 A system of routine screening can facilitate the 
early identification, intervention, and prevention of depres-
sive and anxiety disorders.40

This study is limited in that participants’ ages ranged from 
18 to 64, meaning that its results cannot be generalized to the 
growing population of older adults in Korea. Therefore, a fol-
low-up study would be required to test the diagnostic validity 
of the Korean GHQ-12 in an elderly population.
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