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Abstract The National Institute of Mental Health devel-
oped the semi-structured Diagnostic Interview for Genetic
Studies (DIGS) for the assessment of magjor mood and
psychotic disorders and their spectrum conditions. The
DIGS was translated into French in a collaborative effort
of investigators from sites in France and Switzerland. In-
ter-rater and test-retest reliability of the French version
have been established in a clinical sample in Lausanne.
Excellent inter-rater reliability was found for schizophre-
nia, bipolar disorder, mgjor depression, and unipolar
schizoaffective disorder while fair inter-rater reliability
was demonstrated for bipolar schizoaffective disorder. Us-
ing a six-week test-retest interval, reliability for al diag-
noses was found to be fair to good with the exception of
bipolar schizoaffective disorder. The lower test-retest reli-
ability was the result of arelatively long test-retest interval
that favored incomplete symptom recall. In order to in-
creasereliability for lifetime diagnoses in persons not cur-
rently affected, best-estimate procedures using additional
sources of diagnostic information such as medical records
and reports from relatives should supplement DIGS infor-
mation in family-genetic studies. Within such a procedure,
the DIGS appears to be a useful part of data collection for
genetic studies on major mood disorders and schizophre-
nia in French-speaking populations.
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Introduction

Diagnostic misclassification as well as heterogeneity pro-
vide potential explanations for recent failures to replicate
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findings in psychiatric linkage and association studies.
With respect to misclassification, standardized diagnostic
criteria and (semi)structured interviews have been devel-
oped to reduce the risk of inaccurate assessment. To date,
the diagnoses of subjectsin most family and genetic link-
age studies in Europe and in the United States were based
on the semi-structured Schedule for Affective Disorders
and Schizophrenia— Lifetime Version (SADS-L, Endicott
and Spitzer 1978) or amodification thereof. Test-retest re-
liability studies on this instrument (interval 1 — 2 days)
suggested difficulties in diagnosing lifetime bipolar and
schizoaffective bipolar disorders. Spitzer et a. (1978) and
Keller et a. (1981) reported kappa coefficients of 0.40 and
0.52 for bipolar disorder and 0.47 for schizoaffective dis-
order (Keller) according to RDC criteria. When the inter-
val was extended to 3 months, Leboyer et al. (1991) ob-
served moderate test-retest agreement (kappa = 0.49) for
DSM-I111-R bipolar disorder but poor agreement for DSM-
I11-R schizoaffective disorder (kappa = 0.27).

In order to obtain more accurate psychiatric diagnoses,
several semi-structured interviews have recently been de-
veloped, including the Schedules for Clinical Assessment
in Neuropsychiatry — SCAN (Wing et al. 1990), the Com-
prehensive Assessment of Symptoms and History — CASH
(Andreasen et a. 1992), the Semi-Structured Assessment
for the Genetics of Alcoholism — SSAGA (Bucholz et al.
1994), and the Diagnostic Interview for Genetic Studies —
DIGS (Nurnberger et al. 1994).

The DIGS was developed by collaborators from the
National Institute of Mental Health (NIMH) Genetics Ini-
tiative in order to more accurately assess phenotypes of
schizophrenia and mood disorders through 1) a semi-struc-
tured design corresponding to a wide spectrum of DSM-
I11-R Axis | criteria and 2) collection of extensive infor-
mation on the course and chronology of comorbid condi-
tions. In addition to questions in each diagnostic module,
there is a chapter consecrated to the description of the
temporal relationships between substance disorders and
other major Axis | disorders (mood, anxiety, psychotic).
This assessment enables diagnostic subtyping of a given
disorder as a function of the typical onset sequence of its



episodes and those of the comorbid condition. An updated
version of the DIGS includes DSM-IV criteria (NIMH
Molecular Genetics Initiative 1995).

The original American instrument was extensively
tested in 5 sites (Nurnberger et al. 1994). The test-retest
reliability (interval 4—10 daysin the cross-site phase) was
found to be high for the DSM-I11-R diagnoses of major
depression, bipolar disorder, and schizophrenia with kappa
coefficients of 0.94, 0.96, and 0.75, respectively. The
agreement for schizoaffective disorders was much lower
(kappa=0.31). The low reliability of DSM-I11-R schizoaf-
fective disorders has been attributed to low diagnostic
sensitivity and its high confusability with schizophrenia
and, to a lesser extent, with bipolar disorder (Faraone et
a. 1996). Comparison between DIGS and referral diag-
noses revealed high agreement for major depression and
bipolar disorder, moderate agreement for schizophrenia,
and no agreement for schizoaffective disorder.

The DIGS was trandated into French in a multi-site
endeavor by a group of bilingual collaborators of the
INSERM in Paris and the University Department of Adult
Psychiatry in Lausanne (Leboyer et al. 1995). The goas
of this study were to:

* test the inter-rater and test-retest reliability of the mood
and psychosis sections of the French version of the
DIGS; and

e compare the DIGS diagnoses with reviewed clinical di-
agnoses.

Methods
Sample

The reliability of the DIGS diagnoses of mood disorders and psy-
chosis was tested in 136 consecutive patients from psychiatric in-
patient and outpatient facilities of the University Department of
Adult Psychiatry in Lausanne with referral diagnoses of bipolar dis-
order, major depressive disorder, schizoaffective disorder, schizo-
phrenial/schizophreniform disorder, alcohol or drug disorder. Se-
lection for a specific diagnosis stopped after recruitment of 25 pa-
tients with that diagnosis. Fifty-two percent of the patients were
males and the mean age of the sample was 39.5 years (range 18.5—
65.5 years). Patients were required to give written consent. Sev-
enty-four percent of the interviewed patients also participated in
the retest phase (N = 101; 2 dropped at analysis phase).

Interview

The development of the DIGS and its specific sections have been
extensively described by the authors of the instrument (Nurnberger
et a. 1994). The French version of the DIGS was created by a
team of bilingual psychologists and psychiatrists from the IN-
SERM in Paris and the University Department of Adult Psychiatry
in Lausanne. Establishment of the French version was performed
in three stages: 1) a first draft was produced by the Paris team, 2)
each section was assigned to a primary reviewer in Lausanne who
verified the tranglation, and 3) the responsible psychiatrist and se-
nior psychologist of the Lausanne group examined the preterminal
Lausanne draft of the entire instrument. Ambiguous items which
had undergone major revision between the first Parisian draft and
the preterminal Lausanne draft were discussed with the team. Sev-
eral modifications were made in the DIGS. All additiona ques-
tions were clearly labeled in the interview.
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Moadifications of the French version involved the following
sections:

e An optional screening question for mania was added in order to
lower the threshold for entering this chapter by asking whether
there was objective evidence of elated mood (i.e., friends or fam-
ily members have observed that the subject’s mood was higher
than normal).

* Optional questions were added to allow a better temporal as-
sessment of the last episode in both the major depression and
mania sections. This makes it easier to determine whether the
last episode is still ongoing, or came to an end within the last
month or earlier.

e A chapter on Generalized Anxiety Disorder was added to the
anxiety section using questions from the SADS. The assessment
of this diagnosis was not included in the original DIGS.

¢ The brief DIGS phobia chapter was replaced by the correspond-
ing and more extensive sections from the SADS.

e An optional screening question on ‘energy lost’ was added in
the major depression section to aso allow diagnosis of major
depression according to ICD-10 criteria.

¢ Given that the Mini-Mental State examination has already been
translated into French (Hoff 1990), it was omitted from this val-
idation study.

Procedure

A team of interviewers (8 psychologists and psychiatrists) was
trained over afour month period. Training included videotaped in-
terviews which were supervised by experienced clinicians. All in-
terviewers were blinded as to the recruitment source (specific clin-
ical unit) and referral diagnosis of the subject. Raters performed
interviews for the inter-rater and test-retest reliability study in a
balanced way, exchanging roles between first-interviewer, observer
at the first interview, and retest interviewer. Patients were inter-
viewed by a member of the team in the presence of an observer
(co-rater) who simultaneously and independently completed aDIGS.
At the end of the interview, interviewer and observer indepen-
dently assigned DSM-1V lifetime diagnoses.

With respect to schizoaffective disorders, operationalized defi-
nitions were established for the interpretation of DSM-1V criteria.
As disagreement may stem from differences in rating of the schizoaf-
fective C criterion (which requires mood symptoms not be ‘ brief’
compared to psychotic syndromes), we followed the suggestions
of Nurnberger et a. (1994) and considered mood symptoms less
than 30% of total time with psychosis as ‘brief’.

Six weeks later, subjects were contacted again for the retest in-
terview which was conducted by a third member of the team who
had no information regarding the first interview. A longer timein-
terval (6 weeks) between the test and retest was selected in com-
parison to that used to test the original instrument (4 to 14 days) in
order to better estimate the stability of the diagnoses. One problem
of selecting a longer test-retest period is the potential for the de-
velopment of new symptoms that can change the diagnosis (i.e.,
diagnostic discrepancies due to new episodes vs. alack of reliabil-
ity in reporting the same episodes). For this reason, we removed
from the test-retest analyses those two cases which were found to
involve the appearance of first manic episodes in the interval be-
tween test and retest (retest analysis N = 99).

Analysis

For both the analyses of inter-rater and test-retest data, 6 x 6 tables
were constructed based on mutually exclusive diagnostic categories
of ‘psychosis’, ‘ schizoaffective bipolar’, ‘ schizoaffective unipolar’,
‘bipolar I/bipolar 1", *“MDD/dysthymia’, and ‘ no target diagnosis'.
The category of psychosis included schizophrenia, schizophreni-
form disorder, brief psychotic disorder, delusional disorder, sub-
stance-induced psychotic disorder, and ‘ psychotic disorder due to
ageneral medical condition’.
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The 6 x 6 tables allowed the computation of overall kappa co-
efficients (Cohen 1960) for inter-rater and test-retest reliability. For
the reliability of specific target diagnoses, kappas were calculated
for each disorder based on the presence or absence of the specific
target diagnosis (2 x 2 tables). According to Fleiss (1981), agree-
ment was considered as “excellent” when kappas were greater than
0.75, “fair to good” when kappas were between 0.40 and 0.75, and
“poor” when kappas were below 0.40. Considering the wide preva-
lence range of target disordersin our sample and the strong depen-
dence of the kappa coefficient on the base rate of a specific diag-
nosis, we also calculated Yule's coefficients for specific disorders
(Spitznagel and Helzer 1985).

Lastly, we compared diagnoses based on the DIGS interview
with clinical diagnoses. Given the need for lifetime as well as co-
morbid diagnoses, existing clinical discharge diagnoses were found
to beinsufficient for our purposes. Therefore, we reviewed al clin-
ical diagnoses based upon a standardized examination of sympto-
matology from all available medical records according to DSM-1V
criteria. More specifically, clinical diagnoses were altered or added
in the case of contradiction between medical record symptom in-
formation and assigned clinical discharge diagnosis (e.g., a diag-
nosis of schizophrenia was changed to schizoaffective bipolar dis-
order when substantial episodes of mania were described in the
medical record).

Results
Inter-rater reliability

The frequencies and inter-rater agreements for target di-
agnoses are shown in Table 1. The overall kappa coeffi-
cient was 0.87. With the exception of schizoaffective
bipolar disorder, the kappa coefficients for specific diag-
noses were all in the excellent range between 0.85 (bipo-
lar disorder) and 0.93 (MDD/dysthymia). The agreement
for the absence of a target diagnosis was perfect. Within
the category of psychosis, schizophrenia was predominant
(approximately 68% of psychotic cases). The kappa coef-
ficient for schizophrenia (kappa = 0.87, Yule = 0.91) was
almost identical to that for the overall diagnosis of psy-
chosis. Except for delusional disorder (2 cases rated by
the interviewer, 1 case rated by the observer), inter-rater
agreement was perfect for the rare cases of psychotic dis-
orders other than schizophrenia. With respect to schizoaf-
fective disorders, the considerable discrepancy between

Table 1 Inter-rater reliability

the values of the kappa and the Yule's coefficient for
schizoaffective bipolar disorder indicates that the rela-
tively low kappa coefficient was partially attributable to
the low prevalence of this diagnosis in our sample. The
separate analysis of bipolar | and bipolar Il disorders re-
vealed a kappa coefficient of 0.73 for bipolar | and 0.53
for bipolar Il disorder. The discrepancy between the kappa
coefficients of the two types of bipolar disorder was mainly
attributable to the relatively rare frequency of bipolar 11
disorder in our sample (i.e., interviewers assigned this di-
agnosis to only 6 cases and observersto only 5 cases). In
fact, when Yul€e's coefficients were considered, the relia-
bility estimates for both subtypes of bipolar disorder were
almost identical (0.77 for bipolar I, 0.78 for bipolar II).

Test-retest reliability

The results of the test-retest analysis are presented in
Table 2. The computed overall kappa of 0.60 was markedly
lower than that of the inter-rater analysis. With the excep-
tion of schizoaffective bipolar disorder (kappa = 0.38), the
kappa's for al individual target diagnoses were in arange
of fair to good agreement, ranging from 0.48 (schizoaf-
fective unipolar) to 0.65 (‘no target diagnosis’). When
Yule's coefficients were considered, the test-retest relia-
bility coefficients of schizoaffective disorders were closeto
those of other diagnoses, again suggesting that the rela-
tively low kappas were essentialy due to the low sample
prevalence. Within the category of psychosis, test-retest
reliability was high for the predominant diagnosis of
schizophrenia (kappa = 0.72, Yule = 0.81). When bipolar
disorder was subtyped into bipolar | and bipolar Il sub-
types, the kappa coefficient for bipolar | diagnosis was
0.48. However, no agreement was obtained for the rare
bipolar 1l patients. Among the 6 cases with that diagnosis
at the first interview: 4 received the diagnosis of bipolar I,
one of psychosis and one of MDD at the second interview.
Conversely, two patients with bipolar | disorder were as-
signed as bipolar |1 at the retest interview.

Table2 Test-retest reliability

Diagnosis Prevalence Kappa 95% C.I.  Yule Diagnosis Prevalence Kappa 95% C.I.  Yule
Inter- Observer Inter- Retester
viewer viewer
Psychosis 26/136  27/136 0.88 0.71-1.00 0.91 Psychosis 19/99 18/99 0.63 0.44-0.83 0.70
Schizoaffective  11/136  11/136 0.60 0.44-0.77 0.76  Schizoaffective 8/99 2/99 038 0.23-053 0.8
bipolar bipolar
Schizoaffective 8/136 8/136 087 0.70-1.00 0.94 Schizoaffective 5/99 3/99 048 0.29-067 0.77
unipolar unipolar
Bipolar I/ 37/136  35/136 0.85 0.68-1.00 0.87 Bipolar I/ 30/99 27/99 0.63 0.43-0.83 0.66
Bipolar Il Bipolar Il
MDD/Dys- 46/136  47/136 0.93 0.78-1.00 0.94 MDD/Dys 32/99 42/99 0.62 0.42-0.81 0.67
thymia lar 11
No target diag- 8/136 8/136 1.00 0.83-1.00 100 No target diag- 5/99 7/99 065 045084 0.83
nosis nosis




Table3 Agreement between reviewed clinical and digs diagnoses

Diagnosis Prevalence Kappa 95% C.I. Yule
Inter- Clinical
viewer
Psychosis 27/136  26/136 0.55 0.39-0.72 0.63
Schizoaffective  11/136  11/136 051  0.34-0.67 0.69
bipolar
Schizoaffective 8/136 3/136 034 0.19-049 0.73
unipolar
Bipolar I/ 35/136 30/136 0.58 0.41-0.74 0.63
Bipolar Il
MDD/Dys- 47/136 54/136 054 0.38-0.71 0.56
thymia
No target diag- 8/136 12/136 0.35 0.19-0.52 0.59
nosis

Interview versus reviewed clinical diagnoses

Table 3 shows the agreement between the DIGS and the re-
viewed clinical diagnoses. The overall agreement (kappa =
0.52) was fair. With the exception of two categories,
‘schizoaffective unipolar disorder’ (kappa= 0.34) and ‘no
target diagnosis' (kappa = 0.35), the agreement for spe-
cific diagnoses was fair and within a narrow range (i.e.,
from 0.51 for schizoaffective bipolar disorder to 0.58 for
bipolar disorder). However, in contrast to their low kappa
values, the Yule's coefficients for schizoaffective disor-
ders and ‘no target diagnosis' were in the same range as
those of other specific diagnoses, suggesting that the poor
kappa's resulted from the low prevalence of these groups
in the sample.
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Discussion

The inter-rater and test-retest reliability of major mood and
psychotic diagnoses in the French version of the DIGS
have been established for psychiatric patients. In order to
approximate naturalistic conditions, we have tested the in-
strument using a consecutive patient sample covering a
full range of psychiatric disorders from major depression
to schizophrenia. In this type of sample, many subjects
were close to the diagnostic borders between mood disor-
ders-schizoaffective disorders and schizoaffective disor-
ders-schizophrenia. With respect to these borders, the clini-
cal referral diagnosis was uncertain for several patients.
This approach contrasts that of other studies whose pa-
tients have particularly clear clinical presentations and
produces more conservative estimates of reliability. Simi-
larly, we limited the source of diagnostic information to
the DIGS interview itself which also estimates the lower
bound of diagnostic reliability for family studies since best-
estimate diagnoses are generally used.

Despite this, the inter-rater study revealed excellent
agreement between interviewer and observer for all major
target diagnoses with the exception of schizoaffective bipo-
lar disorder. The relatively low kappa coefficient for this
diagnosis was till in the fair to good range. The excellent
inter-rater agreement indicates that the subjects’ responses
could be recorded in ahighly reliable way leading to iden-
tical diagnostic assignment for most cases. Table 4 shows
that these inter-rater kappa coefficients are comparable to
those of other structured and semi-structured interviews.
However, a comparison with the origina DIGS was not
possible, since inter-rater reliability was not assessed.

Test-retest reliability, which involves two independent
interviews and relies on the subject’s recall of symptoms,

Table4 Comparison of inter-

e : itzer et al. Leboyer et al. Andreasen et al. Wittchen Preisigetal.
L?‘eflrt;)e"ab' lity (kappa coeffi- Zcfgm) (1907) (1992) (1994) ?
Sudy design
Sample Inpatients In-/Outpts. Inpatients In-/Outpts In-/Outpts.
Gen. Pop.
N 150 38 30 575 136
Instrument SADS SADS-LA* CASH CIDI DIGS
Diagnostic RDC DSM-I11 DSM-I1I-R DSM-I1I-R DSM-IV
Criteria DSM-I1I-R
Diagnoses
MDD 0.91 1.00 0.65 - 0.93
MDD single — - - 0.97 -
MDD recurrent — - - 0.93 -
Dysthymia — - 1.00 0.96 -
BP 1.00 1.00 - 0.85
BPI 0.95 - - 0.92 0.73
BPII 0.85 - - 0.94 0.53
SA - 0.75 0.45 - 0.69
SAM - - - - 0.60
SAD 0.87 - - - 0.87
Schizophrenia - 1.00 0.61 0.91 0.87

* French and German versions
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is generally lower than inter-rater reliability. As phenotype
assessment in genetic studies is usually based on lifetime
diagnoses, standardized interviews employed in such
studies must provide accurate diagnostic assessment
months, or even years, after psychiatric episodes. In order
to estimate the stability of the assessment of major mood
diagnoses and psychosis, we chose a relatively extended
interval of 6 weeks between the two interviews. Com-
pared to most previous studies which used intervals of
less than one week, our relatively long time-span mini-
mizestherisk of the subject’s recall of his/her previousre-
Sponses.

Degspite the long test-retest interval, we obtained fair to
good test-retest reliability for major mood disorders and
psychosis with the highest test-retest agreement for schiz-
ophrenia. The only diagnosis with poor test-retest reliabil-
ity was schizoaffective bipolar disorder. However, accord-
ing to the Yule's coefficient, the relatively low agreement
for schizoaffective bipolar diagnosis was attributable to
its low sample prevalence, rather than to particular diffi-
culties in the assessment of the DSM-1V criteria.

The analysis of caseswith diagnostic discrepancies be-
tween the first and second interviews generally revealed
less severe diagnoses at retest (if a diagnostic hierarchy
considers schizophrenia as the most severe diagnosis fol-
lowed by diagnoses of schizoaffective, bipolar and major
depressive disorder). The finding of a general decrease in
reported symptomatol ogy resulted from incomplete symp-
tom recall or reporting at retest with either negative answers
to al screening questions of a section or afailure to have
the required number of symptoms and/or required duration
of symptomatology. It can also be hypothesized that some
patients who had particularly long first interviews may
have learned that negative answers accelerated the inter-
view. However, although about athird of subjects with psy-
chosis and bipolar disorder did not meet criteria for their

Table5 Comparison of test-retest reliability (kappa coefficients)

respective diagnoses at retest, only three out of 94 sub-
jects with a target diagnosis at first interview had no tar-
get diagnosis at retest.

Cross-study comparisons are difficult because of im-
portant methodological differences, namely the length of
the test-retest interval but also recruitment strategy, the se-
lected diagnostic classification system and the source of
information used for diagnostic assignment (e.g., use of
medical records/information to create best-estimate diag-
noses). It is not surprising that studies with short intervals
(less than 10 days) generaly found higher test-retest reli-
ability, whereas the study of Leboyer et al. (1991) using
twice our test-retest interval reported slightly lower relia-
bility coefficients (Table 5).

Comparisons aso revealed that the length of the test-
retest interval had an important effect on the reliability of
mood diagnoses but not on that of schizophrenia. Despite
the large range of test-retest intervals across studies,
kappa coefficients for schizophreniawere almost identical
across studies. This tendency was also supported by the
comparison of test-retest reliability between the French
and English versions of the DIGS where the kappa coeffi-
cients were similar or even slightly higher for schizophre-
nia and schizoaffective disorders in our study despite the
longer test-retest interval, but substantial differences ex-
isted in the reliability of MDD and bipolar disorder.

In our study, schizophrenia had low inter-rater agreement
(compared to mood disorders) but high test-retest agree-
ment resulting in arelatively small difference between the
two estimates. The relatively low inter-rater reliability for
schizophrenia was essentially due to vague or inconsistent
responses of psychotic patients regarding the duration of
psychotic symptoms, whereas the high test-retest reliabil -
ity may be the result of the greater persistence of psy-
chotic symptoms as compared to mood symptoms which
favors their recall.

Spitzer et al. Keller et al. Leboyer et al. Andreasenetal.  Nurnberger etal. Preisig et al.
(1978) (1981) (1991) (1992) (1994)
Sudy design
Sample Inpatients In-/Outpts. In-/Outpts. Inpatients Outpt. In-/Outpts.
N 60 25 36 30 81 99
Instrument SADS SADS SADSLA CASH DIGS DIGS
Interval (days) 1-2 1 97 1 4-10 42
Diagn. Criteria RDC RDC DSM-I1I-R DSM-I1I-R DSM-III-R DSM-1V
Diagnoses
MDD 0.71 0.82 0.46 0.65 0.94 0.59
BP - - 0.49 0.90 0.96 0.63
BPI 0.40 0.52 - - - 0.48
BPII - 0.26 - - - 0.00
SA - - 0.27 0.52 0.31 0.40
SAM - 0.47 - - - 0.38
SAD 0.70 0.67 - - - 0.48
Schizophrenia 0.73 0.60 0.71 0.72 0.75 0.72
No target - - - 0.78 0.86 0.65




Similar to the original reliability study, we found fair
agreement between DIGS and reviewed clinical diag-
noses. However, in contrast, we found agreement (in terms
of the Yule's coefficient) to vary only slightly across diag-
noses, including schizoaffective disorders. This finding
along with the higher test-retest reliability for these disor-
dersin our study might reflect a stronger tradition of their
assignment in our clinical setting.

In summary, the French version of DIGS demonstrated
excellent inter-rater reliability and fair to good 6-week
test-retest reliability for mood diagnoses and schizophre-
nia. In order to increase reliability, particularly for life-
time mood diagnoses in persons not currently affected,
best-estimate procedures using additional sources of diag-
nostic information such as medical records and reports
from relatives should supplement DIGS information in
family-genetic studies. Within such a procedure, the DIGS
appears to be a useful part of data collection for genetic
studies on major mood disorders and schizophrenia in
French-speaking populations.
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