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Background: The field of psychiatric epidemiology con-
tinues to employ self-report instruments, but the low de-
gree of agreement between diagnoses achieved using these
instruments vs that achieved by psychiatrists in the clini-
cal modality threatens the credibility of the results.

Methods: In the Baltimore Epidemiologic Catchment
Area follow-up, 349 individuals who had a Diagnostic
Interview Schedule (DIS) interview were blindly exam-
ined by psychiatrists using the Schedules for Clinical As-
sessment in Neuropsychiatry (SCAN). Comparisons were
made at the level of diagnosis, syndrome, and DSM-IV
symptom group. Indexes of agreement were computed
and characteristics of discrepant cases were identified.

Results: Agreement on diagnosis of major depressive dis-
order was only fair (k = 0.20), with the DIS missing many
cases judged to meet criteria for diagnosis using the SCAN
(29% sensitivity). A major source of discrepancy was re-
spondents with false-negative diagnoses who repeat-

edly failed to report DIS symptoms attributed to life cri-
ses or medical conditions. Older age, male sex, and lower
impairment were associated with underdetection by the
DIS, using logistic regression analysis. In spite of the di-
agnostic discrepancy, there was substantial correlation
in numbers of symptom groups in the 2 modalities
(r = 0.49). Agreement was highest (about 55% sensitiv-
ity and 90% specificity) when both the SCAN and DIS
thresholds were set at the level of depression syndrome
instead of diagnosis.

Conclusions: Weak agreement at the level of diagnosis
continues to threaten the credibility of estimates of preva-
lence of specific disorders. A bias toward underreport-
ing, as well as stronger agreement at the level of the de-
pression syndrome and on ordinal measures of depressive
symptoms, suggests that associations with risk factors are
conservative.
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A N IMPORTANT justification
for the Epidemiologic
Catchment Area (ECA)
program, and the “third
generation” of psychiatric

epidemiology ushered in by the program,
was the purported ability to link results from
epidemiologic research to results from re-
search conducted in laboratories and clin-
ics.1-3 The link was made possible by the
structure of the Diagnostic Interview Sched-
ule (DIS),4 which was designed to gener-
ate information of the type obtained in a psy-
chiatric interview. A potential weakness of
the DIS was its reliance on the judgments
and insights of the respondent instead of a
psychiatrist. Validation studies in medical
settings have shown good agreement be-
tween the DIS and a clinical interview4; how-
ever, validation studies conducted in the
context of household surveys show weaker
agreement.5,6

Much of the database in psychiatric
epidemiology originates from household

interviews conducted with self-report in-
terviews, such as the DIS or its descen-
dant, the Composite International Diag-
nostic Interview.7 The credibility of these
surveys has been challenged because of dis-
crepancies with psychiatric diagnoses and
because of anomalies in the data, such as
decline in lifetime prevalence of disor-
ders with age.8,9 Some feel that the DIS-
style interviews capture a wider range of
trivial or less severe symptoms and disor-
ders than a psychiatrist would, and that
the high estimates of prevalence and in-
cidence are biased.10

In 1993 through 1996, follow-up
evaluations were conducted on the co-
hort of 3481 individuals at the Baltimore
ECA site.11 The follow-up evaluations
included a clinical examination of a
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SUBJECTS AND METHODS

SAMPLING AND RESPONSE

The target population in 1981 was the 175 211 household
residents of east Baltimore. In 1981, 4238 individuals were
probabilistically designated for interview in the first wave;
3481 (82%) completed the interviews. In 1993, these 3481
were the target for interviewing, carried out from 1993
through 1996 (median follow-up period, 12.6 years). The
original sample overrepresented the elderly somewhat, and
there were 848 respondents (24%) who died before the fol-
low-up interview. More than 73% of those alive were in-
terviewed.14 Depressive disorder was not significantly
related to mortality, loss of contact, or refusal to be inter-
viewed.14 Demographically, the 3481 respondents in 1981
were 62% female, 26% older than 64 years, and 34% Afri-
can American; the respondents participating in the fol-
low-up interviews were 63% female, 14% older than 64 years,
and 33% African American.

DIS INTERVIEW

The interview was designed to be as close as possible to
that conducted in 1981. Interviews took place in the re-
spondents’ household, using the DIS, version III, re-
vised.15 Interviewers were typical survey interviewers (ie,
mostly middle-aged women with good verbal skills, but there
were no requirements for educational background or clini-
cal experience). They received 2 weeks of training. Diag-
nostic algorithms for DSM-III-R (created by the origina-
tors of the DIS) were used. Subjects discussed and signed
informed-consent documents both for the household phase
of the research and for the office-visit phase discussed be-
low, in conformity with requirements of the Johns Hop-
kins University School of Public Health Institutional Re-
view Board, Baltimore, Md.

SCAN INTERVIEW

Respondents who, on the basis of their baseline and fol-
low-up responses, seemed to be potential new cases with
any of 7 disorders (major depressive disorder, panic dis-
order, agoraphobia, social phobia, obsessive-compulsive dis-
order, alcohol use disorder, and cognitive impairment) were
invited to a local office for an examination by a psychia-
trist and a series of personality, risk factor, and neuropsy-
chological tests.13 A small random sample of all respon-
dents was also invited to the office (41 subjects who
completed office visits and who did not meet other selec-
tion criteria). The total number invited was 585, of whom
349 (60%) completed the SCAN. Demographically, the of-
fice visit sample was 64% female, 7% older than 64 years,
and 36% African American. Presumably, the fact that se-
lection into the office visit sample weighted heavily those
with new-onset depression led to the underrepresentation
of the elderly. The median time between DIS and SCAN
interviews was 113 days, with 57 and 219 days as the 25th
and 75th percentiles, respectively.

The SCAN incorporates the 10th edition of the Present
State Examination16 and retains many of its features, such as
rating scales with defined thresholds, a glossary of defini-
tions, and a semistructured approach. The reliability of the

SCAN is good.17 For the Baltimore ECA follow-up, several
items were added to the SCAN, version 1.0, consistent with
our interest in natural history, and to ensure that DSM-III-R
diagnoses could be made. Some of these additions were in-
corporated into the second edition of the SCAN.18 In the area
of depression, the following items were added: social with-
drawal, increase in appetite, age at first onset of dysphoria
or anhedonia, age at first onset of depressive delusions, or-
ganic cause of symptoms about thinking and concentration,
and age at first onset of sleep problems. A computer algo-
rithm was written for the DSM-III-R diagnosis, adapting as
much as possible the World Health Organization SCAN al-
gorithm previously written for the International Classifica-
tion of Diseases, 10th Revision.

The SCAN was administered by board-certified psy-
chiatrists who had completed a 1-week SCAN training
course at the Johns Hopkins World Health Organization
SCAN training center: one psychiatrist was trained at the
London World Health Organization SCAN training cen-
ter. The psychiatrists were kept blind to the results of the
DIS until the entire SCAN had been administered. After
the examination was concluded, a 2- or 3-page summary
was dictated for each subject in a standard format to fill in
the clinical picture, ensure inclusion of important idio-
syncratic details, and explain possible disagreements with
the DIS as well as diagnostic judgments that might not
seem to be justified on the evidence when taken on an
item-by-item basis. For the first 20 interviews of each psy-
chiatrist, cases were discussed in detail at a group confer-
ence with 2 or more other interviewing psychiatrists.
After the first 20, full-scale case conferences were sched-
uled only for difficult cases when requested by the inter-
viewing psychiatrist; all other cases were discussed in a
conference with a minimum of 1 other interviewing psy-
chiatrist.

STATISTICAL ANALYSES

Agreement between DIS and SCAN was measured using
the k statistic for diagnostic assessments and the correla-
tion coefficient for interval assessments of number of
symptoms. The k value weights disagreement between
adjacent categories as equivalent to disagreement between
very distant categories; in effect, this ignores some of the
association revealed by the correlation. A k statistic using
linear weights (1−[i−j]/[k−1], where i and j index the rows
and columns of the table and k is the maximum number of
categories) is computed, as well as a weighted k value
using squared linear weights; in effect, this weights dis-
agreement in adjacent categories minimally. Sensitivity
and specificity are computed, temporarily assuming that
the SCAN is the criterion standard. A logistic regression
focused on the distinction between false-negative diag-
noses (coded as 1) and true-positive diagnoses (coded as
0). Probabilities of selection, available at each stage of sam-
pling from the 1981 designation to the invitation and
completion of the office visit, permit estimation of weights
for inference to the survivors of the 1981 cohort popula-
tion. These weights are not used, however, since the inter-
est is analytic, not descriptive, and since the target popula-
tion of survivors is of less intrinsic interest than the
household-residing population in 1981. Weighted analyses
(data not shown) did not differ in strength or significance
from those shown herein.
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subsample of respondents by a psychiatrist using the
Schedules for Clinical Assessment in Neuropsychiatry
(SCAN),12 conducted after the DIS household inter-
view. A previous article on the incidence of panic disor-
der included some details of the SCAN follow-up
method.13 The present article compares data on depres-
sion obtained by interviewers using the DIS and by psy-
chiatrists using the SCAN, including agreement at the level
of symptom and syndrome as well as diagnosis.

RESULTS

MEASURES OF AGREEMENT

About one fifth of the respondents in the office-visit phase
of the study received a lifetime diagnosis of depressive
disorder on either the DIS or the SCAN (78/349)
(Table 1). Using the diagnostic algorithms and life-
time diagnosis, the level of agreement between the 2 meth-
ods is not strong (Table 1). The DIS recorded a positive
diagnosis in 23 of the 78 cases diagnosed by the psychia-
trist (29% sensitivity). Two hundred sixty of the 271
SCAN-negative cases were also found to be negative us-
ing the DIS (96% specificity).

One might expect that agreement would be greater
for cases with more symptoms. Table 2 displays agree-
ment as to whether the SCAN or the DIS obtained a posi-
tive rating for the presence in the lifetime of a symptom
in the 9 DSM-III-R symptom groups (dysphoria, anhe-
donia, appetite/weight, sleep, psychomotor, fatigue, guilt,
concentration, and suicidal ideation). For both the DIS
and the SCAN, the symptoms occurred during a pre-
sumed “worst” episode, with dysphoria or anhedonia pres-
ent. The boxes along the diagonal represent exact agree-
ment on the number of symptom groups (not identical
to agreement on every single symptom). Outside the agree-
ment on symptoms in no groups at all (n = 119), there
are only 13 subjects with this level of agreement. The gray
areas represent subjects for whom there were discrep-
ancies greater than 5 symptom groups. Disagreement is
greater at the lower thresholds, primarily because the
SCAN obtains symptoms in 5 or more groups, whereas
the DIS records none (45 subjects in the gray area in the
top row of Table 2), including 8 cases with symptoms in
7 groups and 3 with symptoms in 8 groups. These strong
false negatives dominate the table, contrasting with only
6 strong false positives at the bottom left of the table.

There is substantial association between the DIS and
the SCAN. For example, the Pearson correlation for num-
ber of symptom groups is 0.49, but the chance-
corrected measure of agreement (k statistic) for Table 2
is weak, with a value of 0.20. The linear-weighted k value
is 0.31, and the k value with squared weights ap-
proaches the correlation, with a value of 0.43.

The measurement qualities of the DIS and SCAN are
related to the threshold for judging a case as positive.
Figure 1 shows the sensitivity and specificity for each
of the 9 thresholds that could be applied to DIS data. The
criterion closest to diagnosis is the distinction between
0 to 4 vs 5 to 9 symptom groups, which shows a sensi-
tivity of about 30% and specificity of about 95%, as in
Table 1. As expected, the sensitivity declines and the speci-

ficity rises as the DIS threshold is raised. However, the
specificity is hardly affected at all by this threshold change
and, consistent with the high proportion of strong false-
negative diagnoses, the sensitivity is not above 50% even
when the threshold is at only 1 symptom group. Changes
in the SCAN threshold hardly affect these relationships.
If the SCAN diagnosis is broadened to a threshold of 0
to 3 vs 4 to 9 symptom groups, the sensitivity rises by
about 10%; if the SCAN diagnosis is narrowed to a thresh-
old of 0 to 6 vs 7 to 9 symptom groups, the sensitivity
drops by about 5%; the specificity is almost unchanged
(data not shown). The concept of depression syn-
drome—an episode of dysphoria or anhedonia accom-
panied by symptoms in 2 or more DSM-III-R symptom
groups (ie, symptoms in 3 groups)—generates the high-
est agreement. This concept does not use diagnostic ex-
clusions and does not require that the full criteria for di-
agnosis ever have been met in the lifetime. The threshold
of 0 to 3 vs 4 or more symptom groups, applied to both
the SCAN and the DIS, yields a sensitivity of about 55%
and specificity of about 90% (data not shown).

ANALYSIS OF DISCREPANCIES

The DIS responses were examined for 11 individuals with
7 or 8 symptom groups by the SCAN but 0 symptom
groups by the DIS (top right of Table 2). All but 2 of these
individuals reported some depressive symptoms over their
lifetimes. Five of the 11 subjects attributed all or part of
their depressive symptoms to medication, drugs or al-
cohol, or physical illness or injury. Five other subjects
had lifetime symptoms in fewer than 3 symptom groups,
1 subject had neither dysphoria nor anhedonia, and 2 sub-
jects reported that the symptoms did not cluster to-
gether in 1 period. As a result, they were all excluded from
questions regarding symptoms during the worst epi-
sode, which was required for inclusion in the symptom
group algorithm used in Table 2. This reveals an impor-
tant difference between the DIS and the SCAN, in that
the DIS assessment of episode is highly structured and
does not facilitate revision during the interview, whereas
the SCAN interviewer can record symptoms present with-
out a rigid definition of episode, deciding during the in-
terview process when the worst episode might have oc-
curred. This difference has little effect on diagnostic
discrepancy, but leads to an underestimate of the corre-
lation of 0.49 for number of symptom groups.

Table 1. Discrepancy Between the DIS and SCAN
for the Lifetime Occurrence of Depressive Disorder
in the Baltimore ECA Follow-up*

Interviewer Using DIS

Psychiatrist Using SCAN

Never a Case Positive Diagnosis Total

Never a case 260 55 315
Positive diagnosis 11 23 34
Total 271 78 349

*DIS indicates Diagnostic Interview Schedule; SCAN, Schedules for
Clinical Assessment in Neuropsychiatry; and ECA, Epidemiologic Catchment
Area.
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The psychiatrist code books and dictations of
SCAN interviews were reviewed to learn more about
the characteristics of these same 11 DIS-negative and
SCAN-positive respondents. Four of these SCAN-
positive and DIS-negative records met the criteria for
major depressive episodes in the midst of stressful life
events. For example, a 44-year-old woman who
reported no symptoms on the DIS gave a history of epi-
sodes of depression after the deaths of 2 family mem-
bers to the psychiatrist. The first episode lasted 7
months, and was characterized by vegetative symptoms
and suicidal preoccupation, and resulted in job loss.
Despite the respondent’s attribution of her symptoms to
grief, they were formulated by the psychiatrist as major
depressive episodes on the basis of their severity, char-
acter, and duration. Another 3 of the SCAN-positive
and DIS-negative cases met the criteria for major
depressive episodes during heavy drug or alcohol use,
but the psychiatrist chose not to exclude the diagnosis
of major depression. Two more cases revealed episodes
in the midst of other physical disorders. For example, a
51-year-old man attributed depressive symptoms to his
chronic back pain, which he stated “is more disabling
than my doctors believe it should be.” Two of 11 SCAN

cases with no DIS symptoms did not have any concur-
rent events or illnesses but were felt to have met the cri-
teria for a major depressive episode in the midst of a
bipolar type I or type II disorder.

A second group of 6 records with SCAN interviews
reporting few if any depressive symptoms and 5, 6, 7, or
9 symptoms reported using the DIS were reviewed (bot-
tom left of Table 2). These SCAN-negative and DIS-
positive cases revealed 4 interviews in which the psy-
chiatrist found depressive symptoms, but not at a severity
consistent with SCAN criteria for major depressive epi-
sodes.

Table 3. Predictors of False-Negative Depressive Disorder
Using the Diagnostic Interview Schedule*

Variable

Odds Ratio (95% CI)
by Logistic Regression

Unadjusted Adjusted†

Age, y
18-29 1.00 1.00
30-44 1.58 (0.56-4.46) 1.06 (0.26-4.21)
$45 6.81 (0.78-59.1) 6.12 (0.55-67.8)

Sex
Female 1.00 1.00
Male 2.73 (0.71-10.5) 3.41 (0.61-19.1)

Race
Nonblack 1.00 1.00
Black 1.64 (0.58-4.64) 2.80 (0.62-12.7)

Recency of episode
#1 y 1.00 1.00
.1 y 2.12 (0.72-6.20) 3.69 (0.93-14.6)

Impairment
Little 5.32 (0.57-49.2) 1.48 (0.11-20.5)
Moderate 1.72 (0.61-4.88) 0.78 (0.17-3.51)
Severe 1.00 1.00

Symptoms, No.
7-9 1.00 1.00
5-6 5.57 (1.93-16.1) 4.42 (1.17-16.7)

*For 23 true positives compared with 55 false negatives. CI indicates
confidence interval.

†Adjusted for all other variables in the model.

Table 2. Discrepancy Between the DIS and SCAN in the Number of DSM-IV Symptom Groups Reported
for the Worst Episode of Depression in the Baltimore ECA Follow-up*

No. of DSM-IV
Symptom Groups

by Interviewer Using DIS

No. of DSM-IV Symptom Groups by Psychiatrist Using SCAN, No. of Subjects

Total0 1 2 3 4 5 6 7 8 9

0 119 51 28 12 11 22 12 8 3 0 266
1 0 1 2 3 0 0 0 0 0 0 6
2 2 3 0 0 0 1 0 0 0 0 6
3 0 2 2 2 1 0 1 0 1 0 9
4 1 4 4 2 0 4 3 2 2 1 23
5 1 1 0 1 1 1 2 3 4 0 14
6 0 1 1 1 0 1 3 2 0 0 9
7 0 1 2 0 1 0 0 6 0 1 11
8 0 0 0 0 2 0 0 0 0 0 2
9 0 0 0 0 1 0 0 0 2 0 3

Total 123 64 39 21 17 29 21 21 12 2 349

*Gray areas indicate subjects with discrepancies greater than 5 symptom groups. The boxes along the diagonal represent exact agreement on the number of
symptom groups. DIS indicates Diagnostic Interview Schedule; SCAN, Schedules for Clinical Assessment in Neuropsychiatry; and ECA, Epidemiologic Catchment
Area.
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The SCAN-positive and DIS-negative discrepant cases
were individuals who had depressive symptoms but did
not report them at all in the DIS because they were at-
tributed to some nonpsychiatric occurrence or medical
condition, or whose reports of symptoms were dis-
counted because of the DIS probe structure. The SCAN-
negative and DIS-positive cases were far fewer and re-
vealed individuals who actually reported symptoms that
were rated as less severe in the psychiatrist interview. The
use of a single threshold exaggerates discrepancy by plac-
ing individuals with similar but not identical symptom
profiles into an all-or-nothing discrepant category.

What type of respondent is associated with diag-
nostic discrepancy between DIS and SCAN? We exam-
ined predictors for DIS underdetection, including age,
sex, race, education, recency of depressive episode, de-
pression-related impairment, number of comorbid DIS
disorders, and number of depressive symptoms (Table3).
Effects of education and comorbidity were small and not
significant. Individuals who were depressed with 5 or 6
depressive symptom groups, compared with those with
7 to 9 symptom groups, were more likely not to be de-
tected when using the DIS assessment, with an odds ra-
tio of 4.42 (95% confidence interval, 1.17-16.7; P = .03).
Older age, being male, having a less recent episode, and
having less depression-related impairment were associ-
ated with DIS underdetection, although these odds ra-
tios were not significant because of the small sample size.

What type of symptom is likely be associated with
diagnostic discrepancy between the DIS and the SCAN?

Figure 2 shows the symptom profiles for SCAN and DIS
for the entire sample of 349 subjects and for the 55 false
negatives. The SCAN includes 10 symptoms relevant to
depression that are absent from the DIS, shown in Figure
2. Except for loss of energy, these latter symptoms have a
prevalence below 10%. In the sample as a whole, certain
symptoms are recorded much more frequently in the SCAN
than in the DIS, including incapacity for enjoyment, loss
of interest, delayed sleep, loss of self-esteem, loss of con-
centration, and suicidal ideation. The same symptoms are
closely linked to those with false-negative diagnoses, be-
ing much more prevalent in the SCAN record than in the
DIS record for those 55 subjects. Other important differ-
ences in symptom prevalence in those with false-
negative diagnoses occur for tedium vitae and subjec-
tively inefficient thinking. In contrast, there is good
agreement for increased appetite, early waking, hyper-
somnia, restlessness, slowness of movement, and agita-
tion and moderate agreement for fatigue.

COMMENT

These analyses have important limitations. The house-
hold sample suffered considerable attrition, and it rep-
resents only one area of a single city. The design for
sampling respondents for the SCAN was toward new
cases, not prevalent cases. For these reasons it is diffi-
cult to generalize these results to other ECA sites or to
other epidemiologic studies. Although agreement was
assessed for lifetime occurrence, there was a substantial
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Figure 2. Prevalence of symptoms using the Schedule for Clinical Assessment in Neuropsychiatry (SCAN) and Diagnostic Interview Schedule (DIS) for the
Baltimore Epidemiologic Catchment Area follow-up evaluations.
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interval between the DIS and the SCAN interview. The
sample size limited our ability to study current symp-
toms and diagnoses, since these were much rarer than
lifetime symptoms and diagnoses; however, the analysis
of recency suggests that agreement would have been
higher for current than for lifetime diagnosis. Use of
different assessment procedures necessarily entails dif-
ferent sets of symptoms, as well as different diagnostic
algorithms; this may contribute information and crite-
rion variation to the analysis and may raise the amount
of discrepancy in diagnosis. Most of these problems
lead to an underestimate of agreement between the DIS
and SCAN.

It is difficult to imagine progress in the field of psy-
chiatric epidemiology without instruments such as the DIS
and Composite International Diagnostic Interview as part
of the measurement armamentarium. It is unlikely that the
highly structured self-report modality will ever be satis-
factory for disorders such as schizophrenia or bipolar dis-
order, in which lack of insight precludes relying heavily
on the subject’s judgment as to the presence or absence of
a symptom, or the impairment it may generate.19 For other
disorders, however, in which subjects have insight into their
own mental life, the survey modality has strong appeal be-
cause of its cost-effectiveness and the large biases in study-
ing cases from clinical populations. These findings sug-
gest that the potential for self-report instruments is greatest
when the results are not strictly dependent on the thresh-
old for the presence or absence of a specific diagnosis. De-
terminations of prevalence of disorders (a focus of descrip-
tive epidemiology) are dependent on the threshold.
However, in analytic studies, valid associations will be de-
tected with risk factors for disorders and syndromes and
their consequences, even in the presence of diagnostic dis-
crepancies with other modalities of measurement. This is
especially true when there is a high threshold for the di-
agnosis (as apparently is the situation with the DIS), or when
ordinal or interval measures of intensity or the number of
symptoms are used. For example, because of the high speci-
ficity of the DIS for depression and panic,13 conclusions
about risk-factor associations are likely to be conservative
(ie, the false-negative cases will dilute the degree of asso-
ciation by mixing with the noncases). Since the noncases
are the majority in population-based surveys, the effects
of dilution will be moderate or small.20 The value of preva-
lence studies may be overrated in psychiatric epidemiol-
ogy, as compared with other areas of epidemiology.21 In
our opinion, the field will benefit by decreasing the focus
on descriptive epidemiology of specific diagnoses and in-
creasing the focus on analytic epidemiology of syn-
dromes. Failure to find high diagnostic agreement be-
tween the SCAN, developed for clinical use, and the DIS,
developed for epidemiologic purposes, is not dissimilar from
failures in other areas of medicine. However, diagnostic dis-
crepancy does not inevitably vitiate the ability to link etio-
logic clues from epidemiologic research with etiologic theo-
ries arising from laboratory and clinical research.
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