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Abstract
The DSM-IV and ICD-10 are both operational diagnostic systems that classify
known psychological disorders according to the number of criteria symptoms.
Certain discrepancies between the criteria exist and may lead to some inconsis-
tencies in psychiatric research. The purpose of this study was to investigate these
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differences in the assessment of depression with item response theory (IRT)
analyses. The World Mental Health-Japan (WMHJ) Survey is an epidemiological
survey of the general population in Japan. We analyzed data from the WMHJ
completed by 353 respondents who had either depressive mood or diminished
interest. A two-parameter logistic model was used to evaluate the characteristics
of the symptoms of the DSM-IV and ICD-10. IRT analyses revealed that the
symptoms about psychomotor activity, worthlessness and self-reproach were
more informative and suggestive of greater severity, while the symptoms about
dietary habits were less informative. IRT analyses also revealed that the ICD-10
seems more sensitive to the mild range of the depression spectrum compared to
the DSM-IV. Although there were some variations in severity among respon-
dents, most of the respondents diagnosed with a severe or moderate depressive
episode according to the ICD-10 were also diagnosed with a major depressive
episode according to the DSM-IV. Copyright © 2010 John Wiley & Sons, Ltd.
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Introduction

Mood disorders are the second most common group of
mental disorders, with the 12-month Diagnostic and Sta-
tistical Manual of Mental Disorders, Fourth Edition
(DSM-IV) prevalence reported to vary from 0.8% in Africa
to 9.6% in the United States (World Health Organization
[WHO] World Mental Health [WMH] Survey Consor-
tium, 2004). Among these disorders, depression has been
shown to be associated with an increased mortality risk of
nearly double in a meta-analysis of 25 community surveys
(Cuijpers and Smit, 2002); further, it has been described as
the leading cause of disability (Üstun et al., 2004). The
point and lifetime prevalence of major depression in Japan
are reported to be 0–2.7% and 2.9–6.6%, respectively, using
DSM-III-R (American Psychiatric Association, 1987;
Kawakami et al., 2004; Otsubo, 2005). The variability of
these estimates is attributed to many factors, including not
only the research population but differences in the diag-
nostic systems applied.

The World Health Organization (WHO) has estab-
lished the World Mental Health (WMH) Survey, which
aims to address the prevalence and treatment of mental
disorders all over the world (WHO WMH Survey Con-
sortium, 2004). The WMH Survey is comprised of many
questions used to make diagnoses according to the major
criteria of the DSM-IV (American Psychiatric Association,
1994) and the International Classification of Disease-10
Classification of Mental and Behavioral Disorders (ICD-
10) (WHO, 1992).

The DSM-IV and ICD-10 are both operational diagnos-
tic systems that attempt to classify all known psychological
disorders according to the number of criteria symptoms

that are simultaneously present and their adverse impacts
on social functioning. However, there exist certain discrep-
ancies between the DSM-IV and ICD-10 criteria in making
diagnoses. The psychopathological phenomena specified
by a particular diagnosis may therefore differ according to
which system is used, and thus the severities of the symp-
toms of patients, even among those with corresponding
diagnoses and prevalences, can vary greatly. This situation
leads to inconsistencies and even contradictions in psychi-
atric research, and thus provides a clear rationale to inves-
tigate their differences in diagnosed entities in detail.

Only a few studies have compared the DSM-IV and
ICD-10 for depression. Faravelli et al. (1996) compared the
diagnoses of these systems against other indexes and
showed that the number of symptoms reflects the severity
of depression. Vilalta-Franch et al. (2006) compared the
prevalence of depression in patients with Alzheimer’s
disease according to the ICD-10, DSM-IV, and other clas-
sification systems. Besides depression, several studies have
addressed the prevalence or severity of eating disorders
(Fontenelle et al., 2005), hyperkinetic disorders (Lahey
et al., 2006), dysthymic disorders (Han et al., 1995; Lopez
Ibor et al., 1994) and panic disorders (Ietsugu et al., 2007)
among patients in comparisons of the DSM-IV and
ICD-10 diagnostic systems. No study, however, has ever
addressed the quantitative comparability of the character-
istics of these systems, including a detailed inspection of
individual symptoms.

Item response theory (IRT) is a psychometric theory
representing mathematical functions that relate person
and item parameters to the probability of the responses on
a discrete outcome (Boeck and Wilson, 2004; Lord and
Novick, 1968). IRT can quantify item level, item sensitivity
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and respondent ability level. An IRT model treats items as
ordered indicators of risk rather than as a count, and it
assumes that the severity of a respondent follows the
normal distribution on the same latent trait continuum
scale. The model has been applied to questionnaire data in
medical settings for the validation or shortening of major
questionnaires, such as the Hamilton Rating Scale
(Gibbons et al., 1982) and SF-36 (Haley et al., 1994;
McHorney et al., 1997).

Some previous studies have used IRT to investigate
depression scales. Aggen et al. (2005) analyzed the DSM-IV
criteria for depression with IRT and reported that these
symptoms had different relative levels of severity and case
discrimination parameters on the same latent trait con-
tinuum. Simon et al. (2002) also analyzed the DSM-IV for
depression with IRT, demonstrating that there were no
differences in the patterns of symptom severity among high,
middle and low prevalence countries. Simon also found that
some items in the DSM-IV were less informative as indica-
tors of depression in patients with chronic medical illness
(Simon and Von Korff, 2006). Although such investigations
of the DSM-IV are available, no attempt has been made to
compare the DSM-IV and ICD-10.

The purposes of this study are to analyze the item char-
acteristics of symptoms for depression according to the
DSM-IV and ICD-10 using IRT, and to clarify the relation-
ships between individual symptoms based on cross-
sectional WMHJ (WMHJ 2002–2004) survey data. We also
compare the two scales through respondent diagnoses and
severities estimated with IRT.

Method

Sample and data collection

The WMHJ is an epidemiological survey of Japanese-
speaking household residents aged 20 and older. Seven
community populations in Japan were selected as study
sites in 2002–2004. These sites included two urban cities
(Okayama City [population 660 000] and Nagasaki City
[population 450 000]) and five rural municipalities
(Kushikino City [population 25 000], Fukiage Town
[population 8500], Ichiki Town [population 7000], and
Higashiichiki Town [population 14 000] in Kagoshima
Prefecture and Tamano City [population 70 000] in
Okayama Prefecture). These sites were selected consider-
ing their geographic variation, availability of site investi-
gators, and local government cooperation. A total of 2436
respondents completed a face-to-face interview. The total
averaged response rate was 58.4%, calculated as the pro-
portion of these respondents among eligible subjects
(N = 4173) excluding those who had died, moved, or

become institutionalized (N = 408) from the time of the
initially selected sample (N = 4581); the respective study
site response rates were as follows: Okayama City, 65.7%;
Nagasaki City, 26.4%; Kushikino City, 65.7%; Fukiage
Town, 81.6%; Ichiki Town, 71.2%; Higashiichiki Town,
69.8%; and Tamano City, 56.4%. Non-respondents
tended to be male and younger (Kawakami et al., 2005),
and thus the present sample more reflected the character-
istics of older and female populations. Written consent
was obtained from each respondent at each site. The
Human Subjects Committees of Okayama University (for
the Okayama City and Tamano City sites), the Japan
National Institute of Mental Health (for the four sites in
Kagoshima Prefecture), and Nagasaki University (for the
Nagasaki City site) approved the recruitment, consent,
and field procedures. More detailed information on these
field procedures are described elsewhere (Kawakami et al.,
2005).

The WMHJ surveys used the WHO Composite Inter-
national Diagnostic Interview Version 3.0 (WHO-CIDI
3.0) (Haro et al., 2006; Kessler and Üstun, 2004), which is a
comprehensive, fully-structured interview designed to be
used by trained lay interviewers for the assessment of
mental disorders according to the definitions and criteria
of the DSM-IV and ICD-10. An internal sampling strategy
was used in all surveys to reduce the respondent burden by
dividing the interview into two parts. The Part I module
included a core diagnostic assessment of all respondents
(N = 2436). Respondents who endorsed the core items of
any disorder then entered the Part II module of that disor-
der and were asked additional questions. We analyzed the
response data of respondents who entered the module for
depression of the WHO-CIDI 3.0. For this module, there
were a total of 353 respondents who had symptoms of
either depressive mood lasting most of the day or of mark-
edly diminished interest.

Items and diagnostic criteria

The depression module for the WHO-CIDI 3.0 assessed 14
groups of symptoms: question 1 (Q1) ‘depressed mood,’
Q2 ‘loss of interest (anhendonia),’ Q3 ‘weight or appetite
changes,’ Q4 ‘sleep problems,’ Q5 ‘psychomotor activity
(objective or subjective),’ Q6 ‘fatigability,’ Q7 ‘worthless-
ness,’ Q8 ‘concentration difficulty,’ Q9 ‘suicidal ideation,’
Q10 ‘loss of confidence,’ Q11 ‘self-reproach,’ Q12 ‘objective
psychomotor activity,’ Q13 ‘weight and appetite changes,’
and Q14 ‘non-reactive depressed mood.’ Because each
symptom is identified by several questions, some symp-
toms are similar. Q1 to Q9 comprise the components of the
DSM-IV, while Q2, Q4, Q6, and Q8 to Q14 are the
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components of the ICD-10 (details of these items are given
in Appendix 1). Diagnoses were based on criteria of both
the DSM-IV and ICD-10. A major depressive episode
(MDE) according to the DSM-IV requires five or more out
of nine symptoms, while a minor depressive episode, which
is not an official diagnosis, requires two to four symptoms.
In both types of episodes, the symptom of either depressive
mood lasting most of the day or diminished interest is the
least required symptom. The ICD-10 criteria have three
levels in depressive episode disorder: severe, moderate and
mild depressive episodes. A severe depressive episode
requires eight or more out of 10 criteria symptoms includ-
ing loss of interest, fatigability, and depressive mood; a
moderate depressive episode requires five or more criteria
symptoms including at least loss of interest or fatigability;
and a mild depressive episode requires three or more cri-
teria symptoms including at least loss of interest or
fatigability.

Analysis methods

IRT model

Item response models calibrate items and respondents on
a common latent scale simultaneously. The two-
parameter logistic (2PL) model used here is commonly
used in medical settings. The 2PL model expresses the
logit (log odds) of probability pij that respondent i
endorses item j as a combination of the parameters called
item threshold bj, item discrimination aj and respondent’s
latent trait qi. Respondent latent trait qi is assumed to
follow a standard normal distribution. The threshold
parameter bj and latent trait parameter qi represent the
location point. The threshold of the item is estimated for
an endorsement rate of 50%. Both are on the same latent
continuum of depression.

logit p a bij j i j= −( )1 7. θ

Discrimination parameter aj represents the slope of this
function that depicts the probability of endorsing item j. It
determines the extent to which each symptom is able to
discriminate the cases from non-cases with respect to the
underlying severity of depression. Items with low discrimi-
nation may indicate that the item measures a trait unre-
lated to the overall construct it is supposed to measure.
Items with high discrimination, however, are considered to
be sensitive to the severity. We applied this 2PL model to all
14 items in the DSM-IV and ICD-10 simultaneously.

IRT assumes a unidimensionality nature of measure-
ment, which means that a single dominant trait is sufficient
to account for respondent performance. Among some

indexes proposed for unidimensionality (Falissard, 1999),
here we report the results of exploratory factor analyses
and the goodness-of-fit statistics, that is, infit and outfit,
which refer to how well the model fits the data (Haley et al.,
1994). Infit is an information-weighted fit statistic that is
more sensitive to unexpected responses to items near a
respondent’s severity level. Outfit is an outlier-sensitive fit
statistic that is more sensitive to unexpected responses by
respondents on items far from their severity level. Values
substantially less than one indicate dependencies in the
data or redundant items, and values substantially greater
than one indicate respondents’ unexpected behavior. The
formulas used to calculate these fit statistics are shown in
Appendix 2.

Information function

Item information is defined as the inverse of the variance of
conditional probability given q; it is summed to produce
the total information function for criteria. The total infor-
mation function represents how much information the cri-
teria have at each q; it is used to check the information
provided by the criteria across all latent severity ranges (i.e.
on the latent continuum of depressive severity). We
summed this information for the DSM-IV and ICD-10
separately.

Computation

We took a Bayesian approach to estimate parameters.
Specified prior distributions for parameter q was the stan-
dard normal distribution, while a and b were non-
informative priors. We used Gibbs sampling to obtain the
marginal posterior distribution for the parameters without
analytical approximations (Gillks et al., 1993). We simu-
lated three independent sequences of length 10,000 to
sample each parameter, and assessed the convergence of
sequence for all parameters with the potential scale
reduction factor (Gelman and Rubin, 1996). To reduce
dependency on initial values, we removed the first 1000
samples of each sequence. Analyses were performed with
the statistical package SAS/IML Version 9.1.

Results

Item parameter estimates

The fact that the respondents had to respond affirmatively
to either Q1‘depressed mood’or Q2‘loss of interest (anhen-
donia)’ before they would be asked subsequent questions is
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a critical part of the CIDI 3.0 interview system protocol. As
for the analyses,first an exploratory factor analysis for the 14
symptoms was carried out by principal component analysis
to assess the dimensionality of the symptoms. The eigen-
value of the first factor accounted for 36.1% of the common
variance, and subsequent factors accounted for less than
15%, suggesting a one-factor structure for these 14 symp-
toms. However, the factor loadings of Q1 (depressed mood)
and Q14 (non-reactive depressed mood) were relatively
low, presumably because the interview system required the
presence of at least one of depressed mood or loss of interest
to continue on to additional interview symptoms. We also
performed an exploratory factor analysis for the 12 symp-
toms (i.e. all except Q1 and Q2) and obtained an analogous
result (the eigenvalue of the first factor accounted for 40.3%
of the common variance, and subsequent factors accounted
for less than 17%).

Table 1 shows the proportion of affirmative responses,
the parameter estimates, and the fit statistics for the indi-
vidual symptoms. The convergence of Gibbs sampling were
quite well. The infit and outfit statistics of the symptoms
were within the acceptable range (0.48 to 1.08). The outfit
values of Q5 ‘objective psychomotor activity’ and Q7
‘worthlessness’ were relatively low, indicating a high corre-
lation with other symptoms. The results of the item
response model excluding the core symptoms are also
shown in the right side of Table 1. Although the estimated
parameters are not the same, the relative values are consis-
tent. Thus, we henceforth report the results of the model
that includes the core symptoms. In addition, Figure 1
plots the item characteristic curves (ICCs), which plot the
respondents’ probability of endorsement of each item
related to latent severity [(a) nine symptoms in the DSM-
IV, and (b) 10 symptoms in the ICD-10]. In this popula-
tion, due to the interview structure of the WHO-CIDI 3.0,
almost all respondents endorsed Q1 and Q14, the core
symptom for the module, and therefore their thresholds
and discriminations were estimated to be extremely low,
with wide 95% confidence intervals (CIs). Of the
remaining 12 symptoms, Q2 ‘loss of interest (anhendonia)’
and Q4 ‘sleep problems’ had slightly lower thresholds,
while Q13 ‘weight and appetite changes’ had a high thresh-
old. Q5 ‘objective psychomotor activity’ and Q7 ‘worthless-
ness’ also had relatively high thresholds. The
discrimination parameters of Q5 and Q7 were high; the
probabilities of endorsing these symptoms changed mark-
edly along with a slight difference in depression severity
around the threshold level. However, Q3 ‘weight or appe-
tite changes’ and Q13 ‘weight and appetite changes’ showed
low discrimination; the change in endorsement probability
was little even when depression severity differed.

Information functions

Figure 2 shows the curves of the information functions of
the DSM-IV criteria (solid line) and ICD-10 criteria
(dashed line) across the entire severity spectrum. The func-
tion of the DSM-IV was rather flat, with small peaks at -1.3
and 1.3, and the ICD-10 was unimodal with its highest
peak at -1. The higher peak seen in the DSM-IV line is due
to Q5 and Q7, which have high discriminations at high
thresholds. These information functions suggest that the
symptoms of the ICD-10 criteria may cover a lower range
of severity than the symptoms of the DSM-IV criteria.

Respondent diagnoses and the distribution
of severity

We summarize the respondent diagnoses in Table 2.
Almost all the cases diagnosed according to ICD-10 criteria
as having had severe or moderate depressive episodes were
diagnosed as having MDE according to the DSM-IV.

The IRT model also estimated the individual severity of
depression (q) of each respondent on the same latent trait
scale as item threshold. The lower histogram in Figure 2
shows the distribution of the estimated severity of the 353
respondents with mean zero and standard deviation 0.86.
This latent trait was assumed to be the standard normal
prior, but the posterior distribution was narrower because
it is the shrinkage parameter in a Bayesian framework.

Figure 3 shows the box-whisker plots of the respon-
dents’ severity according to the diagnoses. The more severe
the diagnosis of an episode, the higher the severity.
Although the DSM-IV requires at least five of nine symp-
toms to be met to be diagnosed as an MDE and at least two
of nine to be diagnosed as a minor depressive episode, the
results revealed that the estimated severity level might vary
even within the same diagnosis. More respondents were
excluded by the ICD-10 (N = 90) than by the DSM-IV
(N = 37). These excluded respondents showed relatively
high severity. The reason for this exclusion was either the
fewer number of symptoms endorsed or their meeting of
the exclusion criteria. Specifically, the exclusion criteria for
the DSM-IV were ‘due to the effects of a substance’ (N = 19
or 51%), ‘no social impairment’ (N = 9 or 24%), ‘core
symptoms lasting less than two weeks’ (N = 6 or 16%). The
exclusion criteria for the ICD-10 were ‘no loss of interest or
fatigability’ (N = 47 or 52%), ‘depressive mood lasting less
than two weeks’ (N = 29 or 32%), ‘due to the effects of a
substance’ (N = 18 or 20%), ‘hypomanic or manic symp-
toms’ (N = 2 or 2%). Among them, the respondents who
were not diagnosed due to substance use were estimated as
having a higher severity of depression.
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(a)

(b)

Figure 1 Item characteristic curves of the criteria (Q1–Q14, see Table 1) for depressive disorders derived from the DSM-IV
(a) and ICD-10 (b) as a function of the latent severity (horizontal) and the probability of endorsement (vertical) among
respondents in a community of Japan who endorsed either depressive mood or markedly diminished interest (N = 353):
WMHJ 2002–2004 Survey.
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Discussion

In the current study we investigated the depressive episode-
related symptoms in the DSM-IV and ICD-10 with IRT
analysis of the WHO-CIDI 3.0 data obtained from com-
munity samples in Japan. Particular attention was paid to
the measurement properties of individual symptoms, and
to the difference in the depressive severity between the
DSM-IV and ICD-10 diagnostic criteria. Before discussing
the results, we should point out the limitations of this
study. Our sample contained only those who had experi-
enced either one of the two core symptoms, i.e. having a

depressive mood or diminished interest. Therefore, the
results obtained here may not necessarily be generalized to
a general community population. In particular, the pre-
dominant endorsements of the core symptoms, Q1 or Q2,
resulted in wide 95% CIs and lower discriminations of Q1
and Q14, and thus these symptoms could have possibly
detracted the parameter estimation of the other symptoms.
However, in the analyses of the remaining 12 symptoms, we
found the relation between these symptoms and the
respondents’ severities were almost the same, suggesting
that both Q1 and Q2 had little effect on the overall IRT
analyses.

The present IRT analyses provide important informa-
tion on how items of the DSM-IV and ICD-10 criteria for
depressive episodes work on the same latent continuum of
depressive severity. As shown in Figure 3, the q level ranges
of the diagnosed episodes overlapped each other in the
distribution, while the estimated severity of respondents
without any diagnoses seemed relatively high. This is likely
attributable to the difference in the thresholds of the symp-
toms that the diagnosed patients endorsed. In the IRT
analysis, one respondent who endorsed symptoms with a
low threshold was estimated as low severity, while another
who endorsed a few symptoms with a high threshold was
estimated as high severity.

Most of the respondents diagnosed as having had a
severe or moderate depressive episode according to the
ICD-10 were also diagnosed as having had an MDE

Figure 2 Information functions for
symptom criteria for the DSM-IV
(solid line) and ICD-10 (dotted line)
diagnoses of depressive disorders,
and the distribution of respondents by
severity (lower histogram): WMHJ
2002–2004 Survey.

Table 2 Comparison of the DSM-IV and ICD-10 diagnoses
of depressive disorders among respondents in a community
of Japan who endorsed either depressive mood or mark-
edly diminished interest (N = 353): WMHJ 2002–2004
Survey

ICD-10

TotalSevere Moderate Mild None

DSM-IV Major 107 97 24 29 257
Minor 0 6 25 28 59
None 0 0 4 33 37
Total 107 103 53 90 353
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according to the DSM-IV. The distribution of the esti-
mated severities of these respondents also shows a similar
result. That is, the diagnoses were comparable between the
moderate and severe depressive episodes of the ICD-10 and
the MDE of the DSM-IV. However, according to the infor-
mation function curve, which is the unique information
derived by IRT analysis, items of the ICD-10 criteria have
much more information at the lower range of severity
compared to the DSM-IV items. Thus, the ICD-10 seems
more sensitive to the mild range of the depressive con-
tinuum, while the DSM-IV may be more sensitive to the
moderate or severe ranges.

The IRT analyses also revealed that the items about
dietary habits (Q3 and Q13) were less informative, while
the items about psychomotor activity (Q5), feeling worth-
less (Q7) and self-reproach (Q11) were more informative
for discriminating the severity of depression. The WHO-
CIDI 3.0 contains some items asking about the same or
similar symptoms, but these are treated as different ques-
tions in the DSM-IV and ICD-10 criteria. For example, Q1
‘depressed mood’ and Q14 ‘non-reactive depressed mood,’
both of which inquire about depressive mood, are used for
the DSM-IV and ICD-10 criteria, respectively. Similarly,
Q5 ‘objective psychomotor activity,’ used in the DSM-IV,
and Q12 ‘psychomotor activity, objective or subjective,’
used in the ICD-10, both inquire about experiencing a
symptom related to retardation and agitation. Q3 ‘weight
or appetite changes’ and Q13 ‘weight and appetite changes’
are quite similar, but the difference between ‘and’ and ‘or’
might lead to a difference in their thresholds. In particular,
the cut-off value for weight change commonly used world-
wide seems to be high for Japanese women, and thus the

threshold of Q13 is estimated to be high. These wording
differences do not seem essential; therefore these items
could be unified. In this way, some modifications can be
justified for making both sets of criteria more equivalent.

Aggen et al. (2005) examined the item characteristics of
the DSM-IV symptoms for depression and reported that
‘psychomotor activity’ showed a lower threshold, while
‘concentration difficulty’ and ‘suicidal ideation’ showed
higher thresholds compared to our results. Further, the
discrimination parameters of all symptoms in their study
were high. While we cannot yet sufficiently explain the
former discrepancy, the latter discrepancy is likely due to
the fact that the participants in their study comprised a
community sample, with many respondents endorsing no
item at all. Simon et al. (2002) also conducted IRT analyses
according to the DSM-IV depression criteria with data
obtained from primary care patients in a cross-national
epidemiologic study. In their study, ‘sleep problems,’ ‘fati-
gability,’ ‘depressed mood’ and ‘loss of interest’ were the
low-threshold symptoms, while ‘suicidal ideation,’ ‘weight
or appetite changes,’ and ‘psychomotor activity’ were the
high-threshold symptoms. These results appear consistent
with the results of our study except for the item ‘weight or
appetite changes.’ This similarity may be attributed to the
characteristics of those respondents who were aware of
their illness.

In this study we found a difference in the range of
sensitivity of the DSM-IV and ICD-10 depressive episode
criteria on the same latent trait continuum. To our
knowledge this is the first investigation of the compara-
bility of the DSM-IV and ICD-10 criteria using a meth-
odologically sound analytic technique. To obtain more

Figure 3 Box-whisker plots of the
latent severity of depressive disor-
ders estimated by IRT model accord-
ing to the DSM-IV (D) and ICD-10 (I)
diagnosis categories among respon-
dents in a community of Japan who
endorsed either depressive mood or
markedly diminished interest for two
weeks (N = 353): WMHJ 2002–2004
Survey.

Saito et al. Evaluation of DSM-IV and ICD-10 criteria for depressive disorders

Int. J. Methods Psychiatr. Res. 19(4): 211–222 (2010). DOI: 10.1002/mpr
Copyright © 2010 John Wiley & Sons, Ltd 219



general results, additional research including the response
data of community samples who had not experienced the
core symptoms is needed, and, further, similar IRT analy-
ses should be conducted using data collected in other
countries.

Conclusion

We explored the measurement characteristics of the
DSM-IV and ICD-10 criteria for depressive episode-
related symptoms using IRT in a population somewhat
aware of their depressive state. The symptoms regarding
psychomotor activity and feeling worthless had higher
thresholds and were more informative with respect to
discriminating depression, while those regarding dietary
habits were less informative. The ICD-10 seems more
sensitive to the mild range of the depressive continuum,
while the DSM-IV seems to be more sensitive to the
moderate and severe ranges. Our investigation also
revealed that the MDE of the DSM-IV criteria corre-
sponds to the severe and moderate depressive episodes of
the ICD-10.
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Appendix 1

Details of the 14 symptoms used to evaluate depression in
the WHO-CIDI 3.0.

Q1 Depressed mood
Depressed mood most of the day, nearly every day, as
indicated by either subjective report (e.g. feels sad or
empty) or observations made by others.

Q2 Loss of interest (anhendonia)
Markedly diminished interest or pleasure in all, or
almost all, activities most of the day, nearly every day
(as indicated by either subjective account or observa-
tion made by others).

Q3 Weight or appetite changes
Significant weight loss when not dieting or weight
gain (e.g. change of more than 5% of body weight in
a month), or decrease or increase in appetite nearly
every day.

Q4 Sleep problems
Insomnia or hypersomnia nearly every day (sleep dis-
turbance of any type).

Q5 Objective psychomotor activities
Psychomotor agitation or retardation nearly every
day (observable by others, not merely subjective feel-
ings of restlessness or being slowed down).

Q6 Fatigability
Fatigability or loss of energy nearly every day.

Q7 Worthlessness
Feelings of worthlessness or excessive or inappropri-
ate guilt (which may be delusional) nearly every day
(not merely self-reproach or guilt about being sick).

Q8 Concentration difficulty
Diminished ability to think or concentrate, or inde-
cisiveness, nearly every day (either by subjective
account or as observed by others). Complaints or
evidence of diminished ability to think or concen-
trate, such as indecisiveness or vacillation.

Q9 Suicidal ideation
Recurrent thoughts of death (not just fear of dying),
recurrent suicidal ideation without a specific plan, or
a suicide attempt or a specific plan for committing
suicide.
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Q10 Loss of confidence
Loss of confidence or self-esteem.

Q11 Self-reproach
Unreasonable feelings of self-reproach or excessive
and inappropriate guilt.

Q12 Psychomotor symptom (objective or subjective)
Change in psychomotor activity, with agitation or
retardation either objectively observed by others or
subjectively-assessed

Q13 Weight and appetite changes
Change in appetite (decrease or increase) with corre-
sponding weight change.

Q14 Non-reactive depressed mood
Depressed mood to a degree that is definitely abnor-
mal for the individual, present for most of the day
and almost every day, largely uninfluenced by cir-
cumstances, and sustained for at least two weeks.

Appendix 2

Formula used to calculate fit statistics

The value Oij is an observed response of respondent i to
item j, Eij is the expected value, and sj

2 is the variance of
expectation. The squared standardized residual of respon-
dent i to item j is then expressed as follows:

Z O E E Eij ij ij ij ij ij ij= −( ) = −( )2 2 2 1σ σwhere

The outfit statistic is the mean of the squared standard-
ized residuals in the respondents. The infit statistic is the
information-weighted (i.e. inverse of variance-weighted)
mean of the standardized residuals.

Outfit j ij j
i
Z N= ∑

Infit j ij ij
i

ij
i

Z= ∑ ∑σ σ2 2
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