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Abstract

Clinical decision support systems are useful tools for assisting physi-
cians to diagnose complex illnesses. Schizophrenia is a complex,
heterogeneous and incapacitating mental disorder that should be
detected as early as possible to avoid a most serious outcome. These
artificial intelligence systems might be useful in the early detection of
schizophrenia disorder. The objective of the present study was to
describe the development of such a clinical decision support system
for the diagnosis of schizophrenia spectrum disorders (SADDESQ).
The development of this system is described in four stages: knowledge
acquisition, knowledge organization, the development of a computer-
assisted model, and the evaluation of the system’s performance. The
knowledge was extracted from an expert through open interviews.
These interviews aimed to explore the expert’s diagnostic decision-
making process for the diagnosis of schizophrenia. A graph method-
ology was employed to identify the elements involved in the reason-
ing process. Knowledge was first organized and modeled by means of
algorithms and then transferred to a computational model created by
the covering approach. The performance assessment involved the
comparison of the diagnoses of 38 clinical vignettes between an expert
and the SADDESQ. The results showed a relatively low rate of
misclassification (18-34%) and a good performance by SADDESQ in
the diagnosis of schizophrenia, with an accuracy of 66-82%. The
accuracy was higher when schizophreniform disorder was considered
as the presence of schizophrenia disorder. Although these results are
preliminary, the SADDESQ has exhibited a satisfactory performance,
which needs to be further evaluated within a clinical setting.
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Introduction

Schizophrenia is a psychotic disorder that
induces global disablement of the individu-
al’s psychosocial functioning. Although its
etiology is unknown and its treatment elicits
only a partial response, it is very important to
have early detection of the initial symptoms,

since early therapeutic intervention permits
the prevention of the worst outcome. Since
the clinical presentation of schizophrenia is
heterogeneous, many operational diagnostic
criteria have been developed during the last
three decades, but there is no consensus as to
which of them is the most adequate.

The International Classification of Dis-
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eases, ICD-10, and the Diagnostic and Sta-
tistical Manual of Mental Disorders, DSM-
IV systems, are the two diagnostic classifi-
catory systems most used in clinical and
research activities (1,2). The two systems
permit us to obtain a different profile of
schizophrenia. The ICD-10 permits the di-
agnosis of schizophrenia with only one psy-
chotic symptom lasting one month (1). On
the other hand, DSM-IV requires 6 months
to diagnose schizophrenia, at least two psy-
chotic symptoms and a psychosocial dys-
function must be present (2). The study of
Bell et al. (3) illustrated this situation when
they compared 11 operational diagnostic cri-
teria for schizophrenia in a sample of 470
first-stage psychotic patients. The agreement
about the presence and absence of schizo-
phrenia between them was only 1.7 and
4.6%, respectively. These results have had
considerable impact on clinical practice since
they demonstrated that a subject could be
diagnosed as schizophrenic according to
chosen criteria and to the theoretical back-
ground of the psychiatrist.

Thus, a diagnosis made even by experts
in their clinical practice is based on abstract
models organized according to the physi-
cian’s clinical experience, theoretical back-
ground and preference for diagnostic crite-
ria (4,5). This can also be an important factor
for the learning of diagnostic reasoning by
recently graduated psychiatrists.

This problem is minimized in research
practice by using polydiagnostic tools such
as the Operational Criteria Checklist, OPCRIT
(5-8). This system is a 90-item computerized
checklist used to diagnose psychotic disor-
ders through 12 operational diagnostic crite-
ria (7-9). Although it is a reliable and valid
instrument, it is not applicable to routine
clinical practice and cannot be used to per-
mita student to learn how to recognize schizo-
phrenia disorder (9,10).

Decision support systems or expert sys-
tems have been developed in medicine to
assist the physician in the diagnostic deci-
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sion-making process (11-13). Ideally these
computerized systems are designed using
artificial intelligence techniques and repre-
sent the expert’s reasoning in situations that
require clinical problem-solving tasks. The
expert’s reasoning is characterized by effi-
cient and quickly cognitive shortcuts (named
“clinical reasoning skills”) triggered by a
few elements (14).

However, in psychiatry, such systems
are rare, especially to diagnose psychotic
disorders (15-17). The development of an
intelligent system to diagnose schizophrenia
is an important initiative because it permits
the evaluation of expert clinical reasoning
and its influence on the diagnostic decision-
making process. Our goal is not to create or to
replace the operational criteria but to create an
intelligent system which uses an explicit and
valid clinical model of schizophrenia.

There is some evidence that decision sup-
port systems are effective in improving learn-
ing by medical students (18,19). We suggest
that expert systems could be useful to stu-
dents to support their learning process be-
cause these systems show the elements em-
ployed for the diagnostic decision-making
process. One of the reasons for developing
an expert system is to clarify the steps of
clinical reasoning for the students; however,
itis not the aim of the present research to test
the educational usefulness of this system.

The objective of the present study was to
describe the development and evaluation of
a decision support system (SADDESQ), a
useful tool to help students and novice psy-
chiatrists to understand all the necessary
steps in the diagnostic decision-making pro-
cess.

Material and Methods

The study comprises four principal
phases: knowledge acquisition, knowledge
organization, knowledge modeling, and the
evaluation of the system’s performance.

The first stage was the knowledge acqui-
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sition process that normally involves the
extraction of knowledge from one or more
experts by identifying their cognitive infer-
ences, concepts and meanings within a deci-
sion-making situation. A pilot study with
three “experts” was carried out to explore
the similarities of the clinical patterns used
in the diagnostic decision-making process
(20). Four clinical vignettes of schizophre-
nia were used to elicit from them how they
identify schizophrenia symptoms and how
they use them to diagnose schizophrenia.
The graph methodology was used because it
has been shown to be useful to induce ex-
perts to design graphs with the associations
of symptoms they believe to be necessary to
reach a diagnosis (21,22). A graph is a finite
set of dots called nodes connected by links
called arcs. A path is a sequence of consecu-
tive arcs in a graph. The node was used to
represent diagnoses and the arcs showed
how symptoms were connected with diag-
nosis. Thus, the paths used by an expert to
reach a diagnosis may be visualized through
the graph structures. Figure 1 shows a pos-
sible graph representing the diagnosis of
schizophrenia. Analysis of graph structures
permits a quantitative and qualitative ap-
proach. The former measures the number of
nodes and trees, the number of levels of
nodes and the median values of nodes. The
latter compares symptoms and their degree
of specificity. Thus, the analysis of these
graphs permits the identification of the trig-
gering symptoms involved in the decision-
making process. The triggering symptoms
were identified as the most frequent ones
and those with the highest values in the
graphs. In the pilot study, the triggering
symptoms were compared between the three
experts (20). The process used to construct
the graphs is described below.

The expert was asked to report the most
important signs and symptoms of schizo-
phrenia included in clinical case vignettes
produced from the schizophrenia patients’
charts containing the most complete data

from the Schizophrenia Outpatient Program
of the Federal University of Sdo Paulo. Next,
the expert was asked to construct a list with
the most significant symptoms identified
from the vignettes. The expert then chose a
group of symptoms from this list and con-
structed the graphs. The expert could con-
struct as many graphs as he needed. Each
graph corresponded to one possible diagnosis
of schizophrenia. Then, each symptom was
graded from O to 10 according to its specificity
for the diagnosis of schizophrenia.

Since the analysis showed that there was
disagreement between the three experts about
the triggering symptoms, only one expert
was selected as the source of knowledge
(20). In the other words, the experts exhib-
ited three different patterns of reasoning for
diagnosing schizophrenia. This finding rep-
resented a hindrance in the construction of a
consensual pattern of reasoning and its trans-
position into a coherent model. Thus, the
expert who chose disorganization as the trig-
gering symptom was chosen because this
symptom was considered to be broader and
simpler to describe than the others (20).

The second phase was to collect and
organize data from open interviews with this
expert over an 18-month period. The method
for data collection was the same as that used
in the first phase. Then, seven other vi-
gnettes elaborated from the schizophrenia
charts were presented to the expert. A quali-
tative analysis was also employed to identify

Figure 1. Figure representing
schizophrenia disorder, where S
(S1....83) are symptoms, signs
and laboratory tests important
for diagnosis (D) and N are the
decision nodes. The apex node
corresponds to the more specif-
ic diagnosis D2. N1 and N2 rep-
resent levels of decision, i.e., the
closer to the apex, the more con-
clusive the decision and the

values (7)

values 9)

Psychosis (D1)

(S1) Hallucination

(N1)

121

N(2) Schizophrenia (D2)

(S8) Disorganization

(10)
(S2) Delusion

()

higher the degree of diagnostic certainty. Each node N has a tree that represents different
combinations of symptoms. Values of 0 to 10 were attributed to each symptom according to
its specificity (O = totally unspecific for diagnosis of schizophrenia disorder and 10 = very

specific for diagnosis of schizophrenia disorder).
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the key elements in the graphs and to con-
struct the algorithms corresponding to each
phase of the diagnostic decision-making pro-
cess. For instance, we asked the expert in
which conditions he could make the diagno-
sis of schizophrenia without the presence of
disorganization, and how long a time was
necessary to make a diagnosis.

A series of open interviews were also
held to precisely define the concept of disor-
ganization and to identify how the expert
had reached this construct. A glossary of
technical terms was also elaborated with the
expert. The expert was interviewed by a
psychiatrist (D. Razzouk) with expertise in
the schizophrenia domain and all the inter-
views were recorded and transcribed in or-
der to permit a qualitative discourse analy-
sis. Then, the interviewer constructed opera-
tional rules to identify the disorganization
symptom based on the expert’s discourse.
Once the concept of disorganization was
represented, the algorithms for schizophre-
nia were constructed according to eight dif-
ferent clinical contexts identified in discourse
analysis. Finally, all the collected and ana-
lyzed data were shown to and extensively
discussed with the expert, who was asked to
comment on them.

The third phase of this study was trans-
ferring the clinical model to a computational
representation (knowledge modeling). The
technological approach adopted in this sys-
tem is based on the concept of parsimonious
cover (23). The parsimonious cover theory
defines a diagnosis as the smaller set of
diseases that explains all symptoms known
to be present. For example, if disorder D1
can cause symptoms S1, S2, and S3, and D2
can cause S3 and S5, then if a patient is
known to have symptoms S2 and S3, the two
plausible diagnoses are (D1) and (D2), that
is to say, there are two competing diagnoses,
one that states that the patient has only dis-
ease D1 and one that states that the patient
has only disease D2. Both diagnoses “cover”
or “‘explain away” all symptoms known to be
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present. Essentially, the system represents the
potential causal connections between diseases
and symptoms, and different reasoning algo-
rithms operate on such knowledge.

The fourth and final phase was the evalua-
tion of the system’s performance (SADDESQ).
The assessment of a decision support system
is a complex process that involves a labora-
tory test and a field test (clinical setting) (24-
26). The laboratory test involves the assess-
ment of reliability and internal validity. Re-
liability means the same input originating
the same output. Internal validity measures
the agreement between the system output
and the gold standard (expert). The internal
validity was used to evaluate if the domain
knowledge was accurately represented.
Thirty-eight vignettes from the charts of the
Outpatient Program of Schizophrenia and
Affective Disorders were prepared accord-
ing to the completeness of the data. The
expert analyzed these 38 vignettes and the
results were compared with the output from
the SADDESQ. The expert who was the
source of knowledge was considered to be
the gold standard for the diagnosis of schizo-
phrenia in 38 clinical vignettes. The expert
should diagnose the following five catego-
ries as “schizophrenia present”, “possible
schizophrenia”, “schizophreniform present”,
“schizophrenia absent” and “inconclusive”.
The categories “schizophrenia present”, and
“possible schizophrenia” were always con-
sidered as positive cases. The category
“schizophreniform disorder” was first ana-
lyzed as a positive case and later as a nega-
tive case. Another expert (D. Razzouk) con-
firmed the presence of psychopathological
symptoms in 38 clinical vignettes with psy-
chotic disorder diagnoses and entered the
data (answers to all nine questions) into the
system (SADDESQ). This system provides
output with all possible psychotic diagnoses.
Cases were considered to be positive when
outputs were schizophrenia as a single hypo-
thesis or one of the possible hypotheses.
Schizophreniform disorder was first consid-
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ered as a positive case and later as a negative
case. As the sample size was small, we ana-
lyzed only dichotomous variables (positive
and negative cases of schizophrenia). The Phi
coefficient (for nominal variables) was used to
measure the correlation between the expert
and SADDESQ and the Cohen kappa coeffi-
cient was used to measure their agreement.

Results

The first phase concerning the disagree-
ments among the three experts was described
elsewhere (20). The second phase consisted
of exploring the concepts of the expert about
disorganization and to organize the data col-
lected. The expert constructed 19 graphs
representing the diagnosis of schizophrenia.
Disorganization was the crucial symptom
for his decision process; however, this con-
cept was used in a broader way than found in
the psychiatric literature. This expert de-
fines disorganization as a group of four symp-
toms: negative symptoms, social and inter-
personal dysfunction, permanent and pro-
gressive changes in patients’ personality,
and inadequate behavior. During the dis-
course analysis, it was clear that disorgani-
zation was a longitudinal concept, i.e., it was
recognized as the result of a transformation
process in the subject’s life, personality and
social rapport. Thus, the expert was able to
recognize disorganization in the first psy-
chotic episode only if the symptoms had
been present for more than 1 month but less
than 6 months. Some rules were developed
to identify the presence of the four groups of
symptoms. Then, it was agreed that if two of
these groups of symptoms were present, dis-
organization would be considered to be pres-
ent. The second step was to organize all data
collected through algorithms considering
eight clinical contexts: with or without drug
abuse; with or without disorganization symp-
toms; with one or multiple psychotic epi-
sodes; with or without affective symptoms;
with or without organic causes; with or with-

out socio-occupational impairment; with or
without recurrence of psychotic symptoms,
and the duration of illness. These situations
were considered on the basis of the algo-
rithms because they are present in all opera-
tional diagnostic criteria to distinguish
schizophrenia from other mental illnesses.

The SADDESQ software comprises nine
questions (to be answered: yes or no, or |
don’t know) about mood disturbances (pres-
ence/absence and predominance of mood/
psychoses), duration of psychotic symptoms,
drug use pattern, number of psychotic epi-
sodes, socio-occupational dysfunction, pres-
ence of identifiable organic causes, and dis-
organization. SADDESQ differentiates eight
diagnoses of psychotic disorders: schizo-
phrenia, schizoaffective, schizophreniform,
brief psychotic disorder, mood disorders,
psychosis due to drug use, delusional disor-
der, and other psychotic disorders. The sys-
tem has a graphic interface that allows the
user to select which question to answer next,
but using the reasoning concerning the use-
fulness of each unanswered question, it indi-
cates which unanswered question is crucial
for the final diagnosis. If the competing
diagnoses include diseases of different “se-
verity”, the system informs the user that it is
not yet possible to make a firm diagnosis and
which are the missing data that could elimi-
nate one of the hypotheses.

The fourth stage included the evaluation of
the internal validity of the SADDESQ. The
results of the expert and those obtained by the
SADDESQ exhibited a moderate to good cor-
relation and level of agreement (r = 0.39-0.64;
kappa =0.35-0.63). The data in Tables 1 and 2
indicate that the SADDESQ correctly diag-
nosed the presence of schizophrenia in 85-
89% of the true cases. Nevertheless, the
SADDESQ incorrectly diagnosed the absence
of schizophrenia in 26-44% of the negative
cases. The misclassification rate was higher
when schizophreniform disorder was consid-
ered as the absence of schizophrenia disorder.
Schizophreniform disorder is a provisory di-
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agnosis made when the psychiatrist does not
have sufficient information to decide about
schizophrenia disorder in the first psychotic
episode. There were six cases in which the
expert diagnosed the schizophreniform disor-
der and the SADDESQ diagnosed it as the
schizophrenia disorder. In summary,
SADDESQ exhibited a low rate of misclassi-
fication (18-34%), with an acceptable accu-

racy (66-82%; Tables 1 and 2).

Discussion

The methodology needed to develop an
expert system is complex and controversial.

Table 1. Comparison of the diagnoses resulting from analysis of 38 vignettes between
the SADDESQ and the expert when schizophreniform disorder was considered to
correspond to the presence of schizophrenia.

Expert (gold standard) Total

Schizophrenia present  Schizophrenia absent

SADDESQ
Schizophrenia present 17 (89%) 5 (26%) 22 (58%)
Schizophrenia absent 2 (11%) 14 (74%) 16 (42%)
Total 19 (100%) 19 (100%) 38 (100%)

SADDESQ = clinical decision support system for the diagnosis of schizophrenia
spectrum disorders. Accuracy = 0.81; misclassification rate = 0.18; correlation coeffi-
cient (phi) = 0.64 (P = 0.01); kappa Coehen’s coefficient = 0.63 (asymptotic standard
error = 0.12, P < 0.000, chi-square test).

Table 2. Comparison of the diagnoses resulting from the analysis of 38 vignettes
between the SADDESQ and the expert when schizophreniform disorder was consid-
ered to correspond to the absence of schizophrenia.

Expert (gold standard) Total

Schizophrenia present Schizophrenia absent

SADDESQ
Schizophrenia present 11 (85%) 11 (44%) 22 (58%)
Schizophrenia absent 2 (15%) 14 (56%) 16 (42%)
Total 13 (100%) 25 (100%) 38 (100%)

SADDESQ = clinical decision support system for the diagnosis of schizophrenia
spectrum disorders. Accuracy = 25/38 = 0.66; misclassification rate = 0.34; correlation
coefficient (phi) = 0.39 (P = 0.01, chi-square test); Cohen’s kappa coefficient = 0.35
(asymptotic standard error = 0.13, P < 0.01, chi-square test).

Braz ] Med Biol Res 39(1) 2006
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The usefulness and the impact of such sys-
tems in medicine are unclear (11,27). In
Psychiatry there are additional hindrances
such as the lack of valid constructs of mental
disorders, the subjective assessment of psy-
chiatric symptoms, schizophrenia as a het-
erogeneous phenomenon, the absence of bio-
logical markers, and finally the absence of a
gold standard (5,28-30).

We would like to point out two main
issues: the consequences of developing a
model based on one expert and the evalua-
tion of the system. The first issue deals with
how to select the best knowledge available
concerning the diagnosis of schizophrenia
disorder in order to construct a knowledge
base. The operational criteria and structured
interviews do not allow psychiatrists to rec-
ognize schizophrenia but help them to clas-
sify it (29,30). Psychiatrists differ in their
theoretical background and psychopathol-
ogy concepts. Although clinical reasoning is
imperfect, it is the only instrument psychia-
trists use to diagnose their patients in clinical
practice. The development of an intelligent
system based on clinical reasoning may be
questionable but the most important contri-
bution of such a tool is the possibility to
explore and test the validity of the expert’s
beliefs concerning schizophrenia. The con-
struction of SADDESQ has permitted to for-
malize, to organize and to test informal
knowledge based on clinical expertise. Con-
sidering a chaotic scenario with multiple
definitions of schizophrenia and without a
clue about which one is correct, this effort
represents a valuable initiative to evaluate
the validity of one source of knowledge. We
should emphasize that our students and our
patients are exposed to imprecise and some-
times invalid information. Thus, it is impor-
tant to understand how multiple concepts of
schizophrenia are integrated into clinical rea-
soning. The students develop their clinical
reasoning mostly with the experts and this
acquired knowledge may or may not be valid;
therefore this kind of knowledge is not tested
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or evaluated (31). SADDESQ contains one
pattern of clinical “reasoning” about schizo-
phrenia that can be evaluated against other
sources of knowledge.

The limitations of the present study are
mostly related to low generalizeability, since
a qualitative approach was used to collect
the data. Nevertheless, generalizeability was
not the goal of this study, because the crucial
point was to identify the patterns of reason-
ing used by different experts and to deter-
mine if the experts share common reasoning
shortcuts in this decision-making situation.
Since they did not show a clear common
path of decision it was preferable to concen-
trate on one expert and to explore deeply one
or more patterns of reasoning. Experts may
reach the same diagnosis by different path-
ways. Then, the question was to know which
of these reasoning shortcuts were more fea-
sible to construct a clinical model of schizo-
phrenia.

The methodology for knowledge acqui-
sition is still an open question (12,32,33).
There are two theoretical approaches to the
knowledge acquisition domain: the first de-
rived from Cognitive Sciences and the sec-
ond from Mathematical and Logical Mod-
els. Cognitive Science involves the study of
concepts and the analysis of protocol lan-
guages and of the psychological aspects of
discourses. However, available complex
techniques derived from mathematical mod-
els do not solve problems such as the useful-
ness and usability of such systems. In other
words, if the end-user does not understand
how the data output was processed in terms
of neural network systems, the system will
probably be abandoned. These systems are
useful in situations in which humans have
difficulty to calculate or to process a large
number of variables. However, in the diag-
nostic decision context, the problem is not to
process quantity but to identify the quality
and relevance of information within a change-
able context. In the first and second phases
of this study we employed the cognitive

approach but in the third phase a mathemati-
cal approach was used for modeling knowl-
edge. Our concerns were to create a friendly
and simple clinical tool to help the end-user,
which, however, should be tested in future
studies.

The consequences of selecting one ex-
pert to construct a model are associated with
his theoretical background and expertise,
i.e., this permits increasing or diminishing
the number of diagnostic hypotheses (diag-
nostic bias). Although the experts exhibited
different patterns of reasoning, this does not
mean that the resulting model represented
by SADDESQ does not share concepts with
other experts from different schools. How-
ever, our choice was based on the pattern
that would provide a broad concept of schizo-
phrenia.

The knowledge acquisition phase is
strongly influenced by the state of the art of
knowledge concerning schizophrenia. More-
over, it is important to emphasize that the
process of acquiring knowledge was facili-
tated because the expert was interviewed by
another psychiatrist (D. Razzouk) also with
expertise in the schizophrenia domain.

The qualitative discourse analysis showed
that the expert’s concept about schizophre-
nia was mainly influenced by Kraepelin’s
and Bleuler’s theoretical concepts because
the concept of disorganization involves nega-
tive symptoms and signs of dysfunctional
behaviors. These theoretical concepts are
based on the poor prognosis outcome and
the identification of cognitive deficits. We
must also emphasize that the concept of
disorganization developed herein seems to
be closely linked with psychopathological
dimensional models described in the litera-
ture (5). Although the beginning of these
symptoms is slow and progressive, the ex-
pert could recognize schizophrenia even be-
fore the symptoms became evident. Thus,
the identification of the elements triggering
his reasoning was useful for the construction
of a model that permits the diagnosis of

125
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schizophrenia even without all of the symp-
toms required by traditional operational cri-
teria. For instance, the DSM-IV system
adopts a narrow concept of schizophrenia
that requires at least 6 months of symptoms
and the completion of the first psychotic
episode and socio-occupational dysfunction
(2). In contrast, the reasoning of psychia-
trists tends to be more comprehensive and
adaptable to the clinical heterogeneity of
schizophrenia. SADDESQ allows diagnos-
ing schizophrenia, even in the first psychotic
episode, before completing 6 months of psy-
chotic symptoms. This flexibility in the di-
agnostic process is closer to what occurs in
clinical practice. Thus, we suggest that this
decision support system for the diagnosis of
schizophrenia is likely to be less narrow than
the DSM-IV system. However, this will be
determined in a future study by comparing
the SADDESQ with a structured instrument
such as the OPCRIT or a panel of experts.

The other issue is how to evaluate the
expert system (24-26,34). Wyatt (26) sug-
gested three fundamental measures to evalu-
ate these systems: structure, performance
and impact. The assessment of the structure
means that the system should contain the
correct knowledge. The performance means
that the system runs adequately (speedy,
accurate, etc.). Usually, for this phase, vi-
gnettes can be used in order to compare the
results of the diagnoses generated by the
system and those of the gold standard (ex-
pert). The impact (external validity) of the
system must be measured so as to assess its
efficacy and effectiveness regarding the
physician’s decisions and consequently pa-
tient care. In the present study, we describe
only the evaluation of the performance of
the system.

The absence of a gold standard to estab-
lish diagnostic validity has been the focus of
the problem of how to test these tools (24-
26,34). We would argue that the type of
diagnostic criterion adopted as a gold stand-
ard influences the measurement of the valid-
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ity of the expert systems. Because we must
know if the computerized model agrees with
the expert-based model (i.e., if domain
knowledge is accurately represented), the
gold standard selected was the expert who
was the principal source of the knowledge
acquisition phase. The results regarding the
performance of SADDESQ are promising
because the misclassification rate was low
(Tables 1 and 2). However, it is important to
point out the tendency of SADDESQ to
identify schizophrenia, when absent, result-
ing in a lower specificity. Part of this mis-
classification is not an unacceptable error
because the schizophreniform disorder is a
provisory diagnosis that can frequently be
changed to the diagnosis of schizophrenia
one year later (Tables 1 and 2). These valid-
ity parameters are still preliminary and they
are not sufficient to assess the global perfor-
mance of the system (Tables 1 and 2). There-
fore, vignettes were used to evaluate these
systems leading to additional bias, lower
reliability between psychiatrists to recog-
nize psychopathological symptoms and in-
sufficient information to allow an expert to
make a valid diagnosis. The sample size of
vignettes was also too small to detect more
detailed differences concerning the eight
categories of psychotic disorders. The com-
plete evaluation of this system should be
made in a real clinical context (to avoid
diagnosis and interpretation bias), against
external validations (expert panels or other
intelligent systems as gold standard) and
obviously, by selecting a more representa-
tive sample. This system has good internal
consistency on the basis of comparison with
an expert and thus it is now ready to be
evaluated (external validity) more rigorously
in a real clinical context.

Conclusion
The limitations of this study mainly con-

cern the knowledge acquisition phase in
which a qualitative approach was used to
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collect data based on a single expert. As a
result, the data collected and the final model
of schizophrenia have alow generalizeability.

Further evaluations comparing SADDESQ
with other sources of knowledge (structured
interviews or other expert systems) will be
able to measure rigorously its validity and
generalizeability in the clinical context as well

to evaluate its useability as educational tool.
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