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Abstract The aim of the present study was to evaluate
the combined test-retest and interrater reliability of dif-
ferent psychiatric lifetime diagnoses yielded in the course
of a family study in elderly patients and controls. The
following interviews and questionnaires were used in
combination: the Composite International Diagnostic
Interview (CIDI), the Structured Interview for the Di-
agnosis of Dementia of the Alzheimer Type, Multi-in-
farct Dementia and Dementias of Other Aetiology (SI-
DAM), the General Health Questionnaire (GHQ-12) and
questionnaires for neurasthenia and recurrent brief de-
pression (RBD). Depressive and dementia disorders can
be diagnosed with good reliability in a family study set-
ting with the use of these instruments. The diagnoses of
phobic disorders, neurasthenia, RBD, subthreshold
RBD and psychiatric caseness as indicated by GHQ-12
scores were less reliable in this setting and are therefore
less suitable for use in family studies.

Introduction

Family studies are performed to assess the role of fa-
milial, possibly genetic, factors in the occurrence of
psychiatric disorders. For this purpose frequencies of
di�erent psychiatric lifetime diagnoses in ®rst-degree
relatives of di�erent patient groups are compared with
the ®gures for ®rst-degree relatives of a control group
(Gershon et al. 1982, Kendler 1990). Lifetime diagnoses
of relatives of psychiatric patients and controls cannot be
based on clinical observation alone, but also on results
from interviews or questionnaires, or a combination

thereof (Weissman et al. 1986). Di�erent interview
modules and cognitive tests are necessarily combined to
cover di�erent psychiatric disorders, including sub-
threshold disorders, and to account for possible comor-
bidity. To make an accurate lifetime diagnosis, interviews
may therefore range from one to several hours in length.

In the present family study we compared the lifetime
risks of several psychiatric disorders in ®rst-degree rela-
tives of elderly patients with depression or dementia of
the Alzheimer type with the equivalent risks in the con-
trol families from the general population.

The presence of a possible selection bias during the
recruitment of participants and relatives and the validity
of family history information in this setting have been
described elsewhere (Heun et al. 1995, 1996). However,
assessments of the reliability of interview modules and
resulting diagnoses as have thus far been carried out are
not applicable to a family study setting:

1. For a comparison of psychiatric disorders in family
studies it is essential that disorders are reliably detected,
before they can be reliably labelled. However, the ®rst
aspect cannot be evaluated by comparing the accuracy
of diagnoses in patient samples.
2. The reliability of interviews and questionnaires has
primarily been evaluated in young cooperative or in
clinical samples, but rarely in the general population or
in ®rst-degree relatives. Even the Composite Interna-
tional Diagnostic Interview (CIDI, WHO 1990), in-
tended for the examination of general population
samples, has rarely been evaluated for its reliability in
non-patient samples (see Wittchen 1994).
3. The answers obtained in psychiatric interviews gen-
erally depend on the educational and social level, liter-
acy and the perception of abnormality of the sample of
interest (Shrout 1995). The perception of normality
might be in¯uenced by the presence of a diseased rela-
tive in the family. Consequently, reliability data ob-
tained in the general population may not be useful in a
family study.
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4. The reliability of any test or interview may be in¯u-
enced by the application of other diagnostic instruments
during an interview session. Thus, reliability assess-
ments for most instruments have been performed sepa-
rately, but not in combination with other instruments as
in family studies.

It was therefore the aim of the present study to assess the
combined test-retest and interrater reliability of interview
modules used for the assessment of psychiatric disorders in
a family study in elderly patients and controls under nor-
mal conditions according to the following study design:

1. The investigated reliability study sample was com-
parable with the family study sample and consisted of
patients, control subjects and their relatives.
2. The reliability study was performed during the family
study.
3. All raters performing the family study interviews also
participated in the reliability analysis.
4. The selected time interval between tests and retests
was comparable with the usual delays between ®rst
contacts and interviews as well as with the average delay
due to missed interviews that had to be performed at a
later date during the family study.

It should be emphasized that it was not the goal of the
present reliability study to assess the performance of in-
terviews and of tests under optimal conditions, but to
determine the diagnostic accuracy of psychiatric inter-
views in a family study setting.

Methods

Recruitment of patients, controls and relatives

The family study sample was consecutively recruited from inpa-
tients aged over 60 years with depression (age of onset >40 years)
or dementia of the Alzheimer type (DAT) at the Department of
Psychiatry, University of Mainz. Control subjects and their families
were recruited from the general population. The family study de-
sign has recently been described elsewhere (Heun et al. 1995, 1996).
During 4 months of the family study, 36 consecutively recruited
subjects were asked for a second interview with another rater. The
second interview was performed in 31 subjects between 14 and 42
days after the initial interview. The sample consisted of eight pa-
tients and six control subjects from the general population and 17
®rst-degree relatives (17 women, mean age 62.5 � 16.7 years, range
25±85 years). The eight interviewers were medical students in the
6th year of medical school, with several months of experience in
psychiatry and extensive training in interview modules. The raters
conducted between six and nine interviews (i.e. three to ®ve ®rst and
three to ®ve second interviews) each. The order of interviews fol-
lowed a predetermined pattern: the same two raters were allowed to
perform interviews only twice to prevent an in¯uence on reliability
results caused by ®xed rater combinations. For practical reasons,
i.e. availability of raters and interviewees, a full strati®cation or,
alternatively, complete randomization was not feasible. The raters
were blind to the proband status of the interviewed subjects (i.e.
patient, control subject or relative of either group).

The combined test-retest and interrater reliability of psychiatric
diagnoses and of test scores obtained using the following instru-
ments was evaluated:

1. The Composite International Diagnostic Interview (CIDI)
providing psychiatric lifetime diagnoses according to ICD-10
(WHO 1991), including an interview module assessing the criteria
for Recurrent Brief Depressive episodes (RBD, Angst et al. 1990),
and subthreshold RBD (Maier et al. 1994).
2. The Structured Interview for the Diagnosis of Dementia of the
Alzheimer type, Multi-infarct Dementia and Dementias of Other
Aetiology (SIDAM, Zaudig et al. 1991), which includes the Mini-
Mental State examination (MMS, Folstein et al. 1975), and pro-
vides a dementia diagnosis, a global cognitive SIDAM-score
(SISCO) plus subscores for the assessment of memory, orientation,
intellectual ability and higher cortical functions.
3. A new module for the assessment of neurasthenia according to
ICD-10 criteria (WHO 1991; Maier, unpublished manuscript.
4. The General Health Questionnaire (GHQ 12-item version,
Goldberg 1972), which was assessed for its possible usefulness as a
screening test for psychiatric morbidity in a family study setting.
This GHQ version was selected because it o�ers the advantage of
being the shortest and most simple of the available versions.
The GHQ symptoms were classi®ed according to the binary code
(0-0-1-1).

All instruments were administered in the described sequence, all
questions were asked orally without omissions and thus allowing
some repetitions. The strict order to be followed by the inter-
viewers appeared to be best suited to prevent the occurrence of
individual variations in test applications.

The sample size was determined to allow comparability with
other reliability studies and, consequently, should be su�ciently
large to provide useful estimates of reliability for di�erent disor-
ders (e.g. Gureje and Obikoya 1990, Wittchen 1994). However,
reliability studies should be performed under the realistic condi-
tions prevailing during family studies, and should not interfere
with the performance of the entire family study by reducing the
willingness of future participants who might fear being asked for
two instead of one interview. The reliability assessment was
therefore limited to a period of 4 months.

The reliability evaluation used intraclass correlation coe�cients
(ICC) for metric data (Shrout 1995) and Kappa-coe�cients for
categorical data, i.e. individual lifetime diagnoses (Landis and
Koch 1977). Several diagnoses were possible per subject and were
individually compared according to the categories indicated in
Table 1.

Results

Fourteen out of 31 interviewed subjects had a minimum
of one psychiatric lifetime diagnosis in at least one of the
interviews (see Table 1). Complete identity of the ®ve-
character ICD-10 codes for all diagnoses was established
in only 3 out of 14 diseased individuals. Consequently,
further reliability evaluations were restricted to the major
categories (i.e. the ®rst three ICD-10 characters). Table 1
shows the frequency of psychiatric disorders in both in-
terviews and the reliability of psychiatric diagnoses, i.e.
Kappa values and 95% con®dence intervals. Table 2
depicts the test results obtained on both interviews as
well as reliability values (ICC) for metric data.

The diagnoses made by CIDI for major depression
and dementia showed a good reliability (Kappa >0.6);
however, the diagnoses of phobic disorders appeared less
reliable. The diagnoses for neurasthenia, RBD, sub-
threshold RBD, and psychiatric caseness were not su�-
ciently reliable, despite the fact that the number of
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Table 1 Frequencies of psychiatric lifetime diagnoses in ®rst, and
second interviews, and reliabilities of diagnostic decisions (Kappa
values for categorial data) in 31 subjects ± 14 subjects with a
minimum of one psychiatric lifetime diagnosis in at least one of the
interviews and 17 subjects with no lifetime diagnosis in either in-
terview (CIDI Composite International Diagnostic Interview,

WHO 1990; MMS Mini-Mental State, Folstein et al. 1975; SIDAM
Structured Interview of the Diagnosis of Dementia of the Alzhel-
mer type, Multi-infarct Dementia and Dementias of other Aetiol-
ogy, Zaudig et al. 1991; SISCO SIDAM total score, GHQ General
Health Questionnaire, Goldberg 1972)

Diagnosis Criterion/ instrument Frequency in
®rst interview (%)

Frequency in
re-interview (%)

Kappa
(95% con®dence interval)

Major depression ICD-10/CIDI 12.9 22.9 0.67
(0.34±1)

Dysthymia ICD-10/CIDI 6.5 3.2 ±
Any depressive disorder ICD-10/CIDI 16.1 25.8 0.71

(0.41±1)
Phobic disorder ICD-10/CIDI 16.1 9.7 0.20

(0±0.67)
Panic disorder ICD-10/CIDI 0 3.2 ±
Any anxiety disorder ICD-10/CIDI 12.9 12.9 0.14

(0±0.57)
Nicotine dependence ICD-10/CIDI 3.2 6.5 0.65

(0.02±1)
Dementia MMS O 23/CIDI and 9.7 13.0 0.78

SIDAM (0.43±1)
Any psychiatric disorder ICD-10/CIDI 25.8 39.7 0.57

(0.23±0.91)
Dementia of Alzheimer type ICD-10/SIDAM 9.7 9.7 1.0

(0.65±1)
Dementia SISCO O 33/SIDAM 9.7 9.7 1.0

(0.65±1)
Recurrent Brief Depression Angst et al. 1990, i.e.

monthly episodes during
1 year/questionnaire

3.7 14.8 0.37
(0.10±0.64)

Subthreshold recurrent
Brief Depression

Angst et al. 1990, but
monthly episodes for 6±11
months/Questionnaire

14.8 29.6 0.19
(0±0.51)

Neurasthenia ICD-10/questionnaire 3.3 0 ±a

Psychiatric caseness P4/12 symptoms in
GHQ

25.9 18.5 0.18
(0±0.53)

Psychiatric caseness P3/12 symptoms/GHQ 25.9 20.5 0.32
(0±0.67)

aNeurasthenia was part of a major depression or anxiety disorder in six cases, and was consequently excluded by ICD-10 criteria

Table 2 Reliability of metric
data in 31 subjects interviewed
two times: Scores and numbers
of relevant symptoms
(mean � SD; ranges in par-
entheses)

First interview Re-interview Intraclass correlation
coe�cient

MMS 27.4 � 3.6
(16±30)

26.7 � 3.8
(16±30)

0.78

SIDAM
SISCO (total score) 47.5 � 8.2

(24±55)
47.4 � 8.7
(22±55)

0.91

Orientation 9.2 � 1.8
(4±10)

9.3 � 1.9
(3±10)

0.94

Memory 16.6 � 3.5
(8±20)

16.9 � 3.7
(7±20)

0.80

Intellectual ability 4.4 � 1.1
(1±5)

4.4 � 1.3
(0±5)

0.55

Higher cortical functions 17.4 � 2.8
(11±20)

17.0 � 3.1
(8±20)

0.75

No. of symptoms in
GHQ

2.1 � 3.0
(0±10)

1.9 � 3.3
(0±12)

0.45

No. of symptoms of
neurasthenia

2.0 � 2.8
(0±9)

2.0 � 3.0
(0±10)

0.55

No. of depressive symptoms in
RBD episodes

3.6 � 4.8
(0±15)

4.2 � 5.1
(0±18)

0.40
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positive symptoms showed moderate intraclass correla-
tions between the two interviews. In contrast, the cog-
nitive test scores and subscores measured by SIDAM
provided excellent reliability (ICC >0.8, see Table 2).

Discussion

Family studies face problems in obtaining adequate in-
formation on psychiatric disorders in patients, control
subjects from the general population and, most impor-
tantly, in their relatives, because, for instance, of the
limited availability, time resources and compliance of
non-patient samples. These circumstances may reduce
the quality of diagnostic interviews compared to inter-
views performed in less problematic settings.

Despite the described problems we demonstrated that
the reliability for diagnoses of major psychiatric catego-
ries such as dementia and major depression by structured
interviews is acceptable in this setting.

The SIDAM was shown to be an adequate tool for the
investigation of dementia disorders in family studies,
both with regard to the reliability of test scores and the
de®nition of caseness. Zaudig et al. (1991) also observed
Kappa values for interrater reliability ranging from 0.60
to 0.95 for di�erent types of dementia including DAT
using this instrument. In support of these results, Kukull
et al. (1990) reported substantial interrater agreement
(Kappa) regarding the diagnosis of DAT in a clinical
setting.

The CIDI provided adequate reliability for the major
diagnostic categories (®rst three characters of the ICD-10
code), e.g. major depression, but less so for the subcat-
egories de®ned by the complete ®ve-character ICD-10
codes. The CIDI is therefore suitable for use in the as-
sessment of major depression disorders in family studies.
Kappa values for major categories comparable with
those obtained by our study have been reported by Lopez
(1994). Andrews et al. (1995) and Wittchen (1994) found
excellent joint-rater reliability (Kappa P 0.9) for all di-
agnostic categories in the CIDI. Robins et al. (1988) and
Gureje and Obikoya (1990) reported excellent, respec-
tively good test-retest reliability without, however, pro-
viding complete data in support of their results.
Nevertheless, joint-rater reliability and the evaluation of
patient samples might in¯ate Kappa values in compari-
son with combined test-retest and interrater reliability in
mixed samples. Semler et al. (1987) also reported ac-
ceptable test-retest reliabilities (Kappa values above 0.5)
for most of the CIDI diagnoses made in 60 inpatients. In
contrast, reliability for phobic disorders was low in the
present family study. A higher reliability for phobic
disorders was reported by Lopez (1994), which might be
explained by that study's selection of a highly coopera-
tive group of subjects and the low mean age of the
sample; younger patients might have had fewer recall
problems regarding earlier symptoms than elderly subjects.

Reliabilities for RBD, subthreshold RBD, and neur-
asthenia were again less satisfactory than those for major
depression and dementia: in the present sample the
number of RBD symptoms and the diagnosis of either
RBD or subthreshold RBD showed only a low reliability
(ICC or Kappa) which therefore limits their suitability
for family studies ± at least where small samples are in-
volved. Reliability data for the diagnosis of RBD have
not yet been reported.

Interrater reliability for the number of neurasthenia
symptoms as well as for the diagnosis of neurasthenia
was again poor in the present study. To our knowledge,
reliability regarding the assessment of neurasthenic
symptoms has rarely been examined. Mindus et al. (1978)
reported on a scale designed for the evaluation of neur-
asthenic symptoms in workers exposed to jet fuel and in
healthy controls; the authors found a high correlation
between the symptom scores of two audio tape-based
raters. However, in contrast to our investigation, their
study excludes patient variation between interviews and
thus increases the correlations between test and retest
scores.

In agreement with our data, Wine®eld et al. (1989)
observed a moderate correlation of GHQ-12 scores in
young Australians when retests were conducted 1 year
after the ®rst interviews (Pearson correlation coe�cient
P � 0:43). In contrast, Piccinelli et al. (1993) reported an
excellent test-retest reliability in 83 subjects with mean
age of approximately 40 years (ICC>0.80). However, in
elderly subjects, who might have memory problems and
possibly experience relevant health changes between two
assessments (including changes induced by therapy), a
moderate test-retest reliability might be expected. The
reliability for caseness de®ned by di�erent GHQ scores
was low. A search of the relevant literature revealed that
Kappa values for caseness de®ned by the GHQ-12 scores
have not previously been reported for elderly subjects.
The results of the present study may, however, be rele-
vant only for the applied GHQ version, other versions of
the GHQ have been shown to have a higher reliability
(Burvill and Knuiman 1983, Naugton and Wiklund
1993).

Conclusions and limitations

From the present study it can be concluded that depres-
sion and dementia can be reliably diagnosed in family
studies. This applies to a lesser extent to the diagnoses of
phobic disorders, neurasthenia, RBD, subthreshold RBD
and to psychiatric caseness de®ned by GHQ-12 thresh-
olds. It might be argued that this study underestimates
the reliability of diagnoses made on the basis of inter-
views and questionnaires, because the instruments were
used during a lengthy interview procedure lasting up to
several hours. However, the described combination of
diagnostic instruments is required in a family study set-
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ting, where di�erent diagnoses are to be compared in
many relatives, thus requiring reliability assessment to be
performed under realistic conditions. Most importantly,
the reliability sample of the present study was represen-
tative for the family study sample as a whole and did not
represent a selected subsample (31 out of 36 contacted
subjects participated in the re-interviews).

The sample size of the present study was limited, but
comparable with other reliability samples. The sample
size was su�cient to assess the reliability of di�erent
diagnoses, but the con®dence intervals of Kappa values
were relatively high and thus overlapping. This limits the
comparison of reliability results of di�erent diagnoses
(i.e. Kappa values). Again, due to the small sample size,
we are not able to con®rm that the reliability of diag-
noses was identical in the di�erent subgroups consisting
of patients, controls or relatives of either group, even
though an examination of the diagnoses yielded for in-
dividual subjects did not provide evidence for such group
di�erences. It is possible that the more detailed infor-
mation provided by controls and relatives on previous
and less severe disorders compensates for the better de-
tectability of the more severe disorders in currently af-
fected patients, who might have provided less accurate
information on comorbid conditions and on previous
episodes. However, considerably larger samples of pa-
tients, controls and relatives are necessary for these more
detailed analyses.
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