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Korean Version of the Diagnostic Interview for Genetic
Studies: Validity and Reliability

Eun-Jeong Joo, Yeon-Ho Joo, Jin-Pyo Hong, Samuel Hwang, So-Jin Maeng, Jin-Hee Han,
Byung-Hwan Yang, Yu-Sang Lee, and Yong Sik Kim
m

f

f

r

t

n

r

a

r

©

he Diagnostic Interview for Genetic Studies (DIGS),

eveloped in 1994 by the National Institute of Mental

ealth (NIMH), was translated into Korean and tested

or reliability and diagnostic validity. Concurrent va-

idity was tested using the Structured Clinical Inter-

iew for DSM-IV (SCID) and clinical diagnoses in 53

atients, most of whom had either schizophrenia or

ipolar disorder. Inter-rater reliability was tested in 24

atients. Test-retest reliability was also tested in 17

atients. Overall and specific diagnostic validity for
he Korean version of DIGS (DIGS-K) was excellent for

omplex that genetic studies generally require a
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ost diagnoses. Inter-rater and test-retest reliability

or overall and specific diagnoses also ranged from

air to excellent. For schizoaffective disorder, the test-

etest reliability of DIGS-K was in a fair range, al-

hough the level was lower than that of other diag-

oses. However, its diagnostic validity and inter-rater

eliability was below fair range. In conclusion, DIGS-K

ppears to be a reliable interview for major psychiat-

ic disorders.

2004 Elsevier Inc. All rights reserved.
UMEROUS STUDIES on genetic factors of
major psychiatric disorders have been con-

ucted globally, but they have yet to identify def-
nite genes for schizophrenia or mood disorders.1-3

ne of the problems may lie in the difficulty of
efining psychiatric phenotypes. It is largely un-
lear as to which and how clinical features should
e assessed to make a genetically relevant diagno-
is for psychiatric disorders. To address such a
undamental issue, in 1994 the National Institute of

ental Health (NIMH) Genetics Initiative devel-
ped the Diagnostic Interview for Genetic Studies
DIGS),4 a semistructured clinical interview de-
igned for collecting a comprehensive database of
sychiatric symptoms, signs, and psychiatric his-
ory for genetic studies. DIGS primarily focuses on
he assessment of major mood disorders, psychotic
isorders, and substance abuse.
DIGS has unique features.4 It has a poly-diag-

ostic capacity, which makes it possible to extract
ultiple diagnoses according to different diagnos-

ic systems. It is designed to facilitate the collec-
ion and storage of a comprehensive database of
nformation. It allows for a detailed assessment of
he course of the illness, chronology of psychotic
nd mood syndromes, and comorbidity. All of
hese data are collected both qualitatively and
uantitatively.
DIGS has become one of the most widely used

nterview tools for psychiatric genetic studies. Us-
ng the standard method in the assessment of phe-
otype for psychiatric disorders may be one way to
esolve the issue of genetic complexity in psychi-
tric disorders. Most psychiatric disorders are so
arge sample size to prove any statistical signifi-
ance.5 By using the same assessment tool, such as
IGS, researchers could analyze multiple genetic

tudies collectively and make more reliable com-
arisons of results. Needless to say, international
ollaborative studies require the use of a unified
tandardized method.

DIGS has already been translated into several
anguages, e.g., Hindi, Japanese, French, Chinese,
tc. Several studies, including the original report
y the NIMH, already have reported good reliabil-
ty of DIGS and its translated versions.4,6-8 Cur-
ently, in Korea, there is vigorous interest in a
enetic approach among psychiatric researchers
nd the number of publications pertaining to ge-
etic studies with Korean patients is rapidly in-
reasing. However, since most of the studies use
linical diagnosis as a phenotype, proving the sci-
ntifically reliability of the phenotype has been a
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226 JOO ET AL
ifficult task. In turn, a reliable interview tool for
enetic studies such as DIGS has recently become
definite necessity in Korea. DIGS has thus been

ranslated into Korean and tested for its reliability
nd validity in this study.

METHOD

ranslation Process
The English version of DIGS (version 2.0) was translated

nto Korean. The translation process entailed consultations from
inguists of Korean and English. A special committee for the
ranslation procedure consisted of three psychiatrists, a bilin-
ual psychologist, and a linguist of Korean language. The
ommittee underwent a rigorous revision process of the prelim-
nary translation of DIGS. Psychiatrists then applied the revised
ersion of the translated DIGS to several patients and the
uestions that were difficult to understand were further modi-
ed. While some questions with correct literal meaning were
ot readily understood because of the differences in culture and
ocial background, most modifications were kept to a minimum
n order to retain the original meaning of the question. Back-
ranslation was done and critically compared with the original
ersion of DIGS. There was no crucial difference between the
riginal version and the back-translated version of DIGS and
nly minor changes were added to the translated DIGS based on
he comparison. The final version of the Korean version of
IGS (DIGS-K) has been formatted to follow the identical

ayout of the original version of DIGS 2.0. Several phrases or
entences in italics have been added which denote DIGS-K
pecific modification: for example, “Buddhism” has been added
s one of the choices of religion.

tandardization Process

Patients. Patients were recruited from both psychiatric
ards and outpatient clinics for the study. Patients with schizo-
hrenia, bipolar disorder (type I), schizoaffective disorder, ma-
or depression, and alcohol-related disorder were included.

ost patients were recruited from two university hospitals, one
sychiatric hospital, and one general hospital. All of the patients
ubmitted written consent forms to participate in this study.

Interviewers. Interviews with DIGS were conducted in a
emistructured manner, allowing further questions and explora-
ions as needed. Interviewers, who consisted of psychiatric
urses with more than 3 years of clinical experience in the
sychiatric ward, assessed psychopathology and history of ill-
ess. Interviewers also drew timelines for the lifetime history of
sychiatric illness and evaluated reliability of the whole inter-
iew. Before the study, the interviewers received intensive
raining for DIGS interview using the DIGS manual and exer-
ise interviews with real patients.

Items of standardization. Concurrent validity, inter-rater re-
iability, and test-retest reliability were examined to confirm the
alidity and reliability of DIGS-K. Concurrent validity was
valuated in two ways. First, DSM-IV diagnosis extracted from
IGS-K interview was compared with DSM-IV diagnosis ex-

racted from Structured Clinical Interview for DSM-IV (SCID)
nterview. SCID was selected for the comparison because the

orean version of SCID has already proven to have good w
nter-rater reliability.9 Second, DSM-IV diagnosis extracted
rom DIGS-K interview was compared with clinical diagnosis
sing DSM-IV criteria. Clinical diagnoses were extracted from
edical records and the evaluation of the psychiatrist in charge

f each patient. Inter-rater reliability was evaluated by compar-
ng DSM-IV diagnoses based on the information of DIGS-K
nterview recorded by two different interviewers. During the
nterview, one interviewer conducted the DIGS interview while
he other merely observed the interview. Test-retest reliability
as evaluated by comparing DSM-IV diagnoses based on the

nformation of two independent interviews of the same patient.
nterviews for test-retest reliability were always conducted by
he same interviewer. A second interview was done after dif-
erent time spans according to the patients’ convenience. The
imespan between the initial and retest interviews therefore
aried from 1 week to 50 weeks. DSM-IV diagnoses for all
ases were made by a psychiatrist blind to any clinical infor-
ation on the patients, whose decision was only based on the

nformation written on the DIGS-K book. All of the above
onsistencies were calculated as an overall kappa value as well
s an individual kappa value of specific psychiatric diagnosis.

nalysis
For the analysis, 5 � 5 tables were constructed based on five

iagnostic categories, i.e., schizophrenia, schizoaffective disor-
er, bipolar disorder (type I), major depression, and alcohol
ependence. Consistency of DSM-IV diagnoses from different
nterviews was calculated as Cohen’s kappa value. Overall
appa coefficient was calculated from these 5 � 5 tables for
oncurrent validity, inter-rater reliability, and test-retest reliabil-
ty. Individual kappa coefficient was calculated from 2 � 2
ables, which were constructed based on the presence or ab-
ence of the specific psychiatric disorder. Consistency was
onsidered as “excellent” if kappa was greater than 0.75, “fair
o good” if 0.40 to 0.75, and “poor” if less than 0.40.10

RESULTS

Fifty-three patients were included in the study.
atients with schizophrenia, bipolar disorder (type
), major depression, schizoaffective disorder, and
lcohol dependence were recruited randomly. Most
atients had either schizophrenia (n � 22) or bi-
olar disorder, type I (n � 16). Diagnostic validity
f DIGS-K was evaluated in terms of consistency
f DSM-IV diagnosis with SCID and clinical in-
erview. Consistency was evaluated with Cohen’s
appa value for overall diagnoses and individual
iagnosis. Overall concurrent validity with SCID
as excellent (kappa � 0.81). The kappa values

or schizophrenia, bipolar disorder (type I), major
epression, and alcohol dependence were also in
he excellent range (0.87 to 0.90). However, for
chizoaffective disorder, concurrent validity was
ot as good (kappa � 0.31) and kappa value be-
ween DIGS-K diagnosis and clinical diagnosis

as also poor (kappa � 0.25). The same trend was
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RELIABILITY AND VALIDITY OF DIGS-K 227
bserved between SCID diagnosis and clinical di-
gnosis (kappa � 0.66). In addition, overall and
ndividual kappa values between DIGS-K diagno-
is and clinical diagnosis, with the exception of
chizoaffective disorder, were in the excellent
ange of 0.78 to 1.00. Overall and individual kappa
alues between SCID diagnosis and clinical diag-
osis were even better, ranging from 0.88 to 1.00,
ith the exception of schizoaffective disorder (Ta-
le 1).
A total of 24 patients were included to examine

nter-rater reliability. The results are provided in
able 1. The overall kappa coefficient was 0.79.
he kappa value for individual diagnosis varied: it
as excellent for alcohol dependence, bipolar dis-
rder (type I), and major depression (1.00, 1.00,
nd 0.83, respectively), but just fair for schizophre-
ia and schizoaffective disorder (0.60 and 0.50,
espectively).

A total of 17 patients were included in the de-
ermination of test-retest reliability. The overall
appa value was 0.82 (Table 1). The kappa value
or individual diagnosis varied from 0.43 to 1.00.
otably, schizoaffective disorder showed the low-

st test-retest reliability (kappa � 0.43) compared
o other reliability values and no data were avail-
ble on alcohol dependence.

DISCUSSION

The English version of DIGS is a comprehen-
ive psychiatric interview tool primarily for the
enetic studies of major psychiatric disorders.
here has been a need to develop the Korean
ersion of DIGS in order to carry out more reliable
nd standardized genetic studies in Korea as well

Table 1. Validity and Reliability of D

Total AL

Concurrent validity
DIGS-K v SCID 0.81 0.8
DIGS-K v clinical diagnosis 0.84 1.0
SCID v clinical diagnosis 0.92 0.8
No. of subjects 53 5

Inter-rater reliability 0.79 1.0
No. of subjects 24 5

Test-retest reliability 0.82 —
No. of subjects 17 0

Abbreviations: ALD, alcohol dependence; BPD, bipolar diso
ffective disorder.
s international collaborative efforts. DIGS-K will i
efinitely make national, as well as worldwide,
omparisons of psychiatric genetic studies easier to
onduct. As DIGS mainly focuses on major psy-
hiatric disorders, such as schizophrenia and bipo-
ar disorder (type I), our standardization process
as been conducted mostly with those patients. A
ypical interview using DIGS-K took about 2 hours
o complete. Review of other medical information
nd proper recording of the DIGS-K book took
nother 1 to 2 hours. As a whole, 3 to 4 hours were
enerally required to complete DIGS-K with one
atient. Appropriate breaks were allowed during
he interview to help the patient concentrate on the
nterview. Consistent with the instruction in the
IGS manual, the section for screening schizotypy
as skipped for all interviews in this study since
ost of our patients were already identified as

aving a psychosis. Future studies that mostly deal
ith major psychosis may consider skipping the

chizotypy section to save time. Since DIGS inter-
iews take a long time to complete, interviews
eed to be conducted flexibly to accommodate the
atient’s ability to focus and maintain attention.
The validity and reliability of DIGS-K were

ested using DSM-IV diagnosis extracted from the
IGS-K interview. DIGS has been developed not
nly to make DSM-IV diagnoses, but also to col-
ect comprehensive information about psychopa-
hology and lifetime psychiatric history. Therefore,
erely looking at the agreement of DSM-IV diag-

osis of the DIGS-K interview may not be suffi-
ient to prove the reliability and validity of
IGS-K as a whole. However, evaluating agree-
ent for all of the information on DIGS-K is

imply not feasible due to the sheer number of

Overall and Specific Kappa Values

BPD MDD SZ SA

0.87 0.90 0.89 0.31
0.78 1.00 0.85 0.25
0.91 0.90 0.96 0.66
16 5 22 5

1.00 0.83 0.60 0.50
5 3 7 4

0.74 1.00 1.00 0.43
6 1 8 2

pe I); MDD, major depression; SZ, schizophrenia; SA, schizo-
IGS-K:

D

8
0
8

0

rder (ty
tems. For this reason, DSM-IV diagnosis has been
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228 JOO ET AL
sed alternatively for the reliability study in other
anguage versions of DIGS.6,7

For schizophrenia and bipolar disorder, kappa
oefficients were excellent enough to give diagnos-
ic confidence for DSM-IV diagnosis of DIGS-K.
he inter-rater reliability was excellent for overall
nd bipolar disorder (type I), major depression, and
lcohol dependence. Inter-rater reliability for
chizophrenia and schizoaffective disorder was
ower than other diagnoses, but it was still in the
air range. The lower inter-rater reliability for
chizophrenia seems to be partially due to the
ower kappa for schizoaffective disorder, as most
isagreement came from the confusion with
chizoaffective disorder. Overall test-retest reli-
bility was excellent and individual test-retest re-
iability for specific diagnosis varied in the range
f 0.43 to 1.00. While the kappa values varied
omewhat, they were still in the excellent to fair
ange. Nonetheless, the sample size may not have
een sufficiently large to confirm the reliability
ith confidence. In particular, no alcohol depen-
ence patient and only one patient with major
epressive disorder were included for test-retest
eliability in this study.

The kappa coefficients of schizoaffective disor-
er in terms of diagnostic validity, inter-rater reli-
bility, and test-retest reliability were usually much
ower than for other diagnoses. The values were
ot sufficiently high to prove validity and/or reli-
bility. Similar results have been reported previ-
usly by other researchers.4,7 The original reli-
bility study on DIGS has reported much lower
est-retest reliability for schizoaffective disorder
kappa � 0.31 to 0.45) compared to other diag-
oses such as major depression, bipolar disorder
type I), and schizophrenia (kappa � 0.75 to
.96).4 The reliability study on DIGS-French ver-
ion also reported relatively lower kappa value for
nter-rater reliability of schizoaffective disorder
kappa � 0.60 to 0.87) than other diagnoses
kappa � 0.85 to 1.00). Test-retest reliability of
chizoaffective disorder (kappa � 0.38 to 0.48)
as lower than other diagnoses (kappa � 0.62 to
.65).7 The reason for lower kappa values of
chzoaffective disorder could be as follows: first,
he number of patients was relatively small, and
econd, it is difficult to accurately assess the dura-
ion of mood symptoms and/or psychotic symp-
oms and their overlap as in the case of schizoaf-

ective disorder. Hence, duration of symptoms, r
hich is crucial DSM-IV criteria in differentiating
chizoaffective disorder from other diagnoses, may
ot have been assessed reliably.
In this study, all DSM-IV diagnoses were made

y one psychiatrist, even though DIGS-K inter-
iew and recording of DIGS-K books were com-
leted by different interviewers. In turn, DSM-IV
iagnoses were made consistently based on the
ame clinical knowledge and DSM-IV experience.
revious studies on DIGS reliability were based on
SM diagnosis made by DIGS interviewers them-

elves. Considering the actual genetic research set-
ing in Korea, even just one genetic study is likely
o involve numerous researchers, including psychi-
tric nurses or psychologists, administering
IGS-K interviews. It is well known that psychi-

tric diagnoses may vary greatly depending on the
sychiatric training background and amount of
linical experience of the interviewers, even if they
pply the DSM-IV criteria equally. Different re-
earchers can make different DSM-IV diagnoses
ased on the same information obtained from
IGS interview. Therefore, formulating ways to

each a consistent DSM-IV diagnosis based on the
IGS-K interview is thought to be a more relevant

ssue in terms of reliability and validity of
IGS-K.
In summary, DIGS-K was proven to be a reliable

nd valid interview tool for major psychiatric dis-
rders in Korea. DIGS-K will be an excellent tool
ot only for genetic studies but also for other
esearches on major psychiatric disorders. Re-
earchers will be able to collect detailed and com-
rehensive lifetime histories of psychiatric illness
nd psychopathology for current and past episodes.
he relatively low diagnostic validity and reliabil-

ty for schizoaffective disorder may be overcome if
esearchers strive to define the exact duration of
ymptoms at the time of DIGS-K interview. Actu-
lly, DIGS has been designed to reveal and resolve
uch diagnostic issues by asking the same question
n many different ways throughout the whole in-
erview. However, difficulties with extracting and
dentifying pertinent information, especially about
he possible overlap between mood and psychotic
ymptom, still seem to exist. Therefore, diagnosis
onsensus meeting and various sources of clinical
nformation may be useful for making more accu-

ate diagnoses and resolving the discrepancy of
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iagnosis. DIGS-K will be made available at the
ebsite of Korean Academy of Schizophrenia

http://www.schizophrenia.or.kr/) for free to any
esearchers having academic purpose only.
omplex human disease. Science 1996;273:1516-1517.
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