The use of Bayesian Networks Supporting Diagnostic in
Emergency
A state of the art

Aguiar T., Assunção H., Atilano P., Baptista P., Costa L., Cruz M., Fernandes J., Lopes R., Magalhães
P., Mota R., Pacheco M., Pereira D., Rocha A. – fmup22@gmail.com
ADVISER Pedro Pereira Rodrigues | CLASS 22
Department of Biostatistics, Faculty of Medicine, University of Oporto, 4200-319 Oporto, Portugal

ABSTRACT

The aim of this study is to evaluate Bayesian Networks (BN) as Clinical Decision Support Systems
(CDSS) in medical fields, in general, and in Emergency, specifically. Moreover, we intend to study its
usefulness in comparison with the traditional systems applied to diagnosis, prognosis and
therapeutics. For this state of the art, we selected articles 234 articles using three online databases, with
proper and specific queries – ISI Web of Knowledge, Scopus and Medline. We have two or three reviewers (to
solve divergences when necessary) that were responsible for the selection of the articles according to the
following inclusion criteria: the included articles must be applied to diagnosis, prognosis or therapeutic related
to Bayes‟ theorem; papers must provide details so that the study can be analyzed; they must be written in
English. The articles would be excluded if it was a meta-analysis or a review or if it wasn‟t applied to

humans. The same article could be classified in more than one medical field. After selection, articles
were classified according to the medical field and healthcare domain they referred to. Ignoring 32
wrongly included articles, we found 128 articles regarding diagnosis (58%), 41 mentioning prognostic
(18%) and 54 about therapeutic (24%). Although we found articles related to 33 different medical
areas and the majority of the papers were set in the area of Oncology (24) we followed our aim
presented before. We also found 9 articles related to diagnosis in Medical Emergency. We have
excluded one of them because the full article was unavailable, leaving us with 8 articles. While
analyzing the selected 8 articles, we were able to identify the most relevant information and to put it
into a proper database. Then we proceed the study of the selected variables. We concluded that 4
articles were nonrandomized trials without control group and with one unique exception, they all
considered BN to be a successful CDSS. Although two of the articles did not mention BN to be a
successful CDSS, the accuracy of this method ranged from medium to as high as 99%, as in the
other papers.
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Graphic. 2 – Distribution of the 234 included articles by the commonest medical areas. From the
234 articles previously included, there where another 68 articles (not showed in this graphic)
spread among other 24 areas (50 diagnostic, 15 prognostic, 14 therapeutic) and 32 out of those
234 articles were excluded duo to wrong inclusion.
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Advantages of Emergency department
application Improvement of diagnosis
accuracy
Improvement of patient triage
in emergency department
Limited application of study
Disadvantages Decrease of diagnosis accuracy
Disagreement between
healthcare professionals and BN

Table 1 – Data extracted from the 8 included articles. Firstly, we classified the articles according
to the disease which diagnosis was tested – pneumonia, abdominal pain, acute myocardial
infarction, acute ischemic heart disease and venous thromboembolism. Secondly, our observations
were more specific in order to analyze the variables we aimed to study. Thus, we extracted
information about the type of design, size of experimental and control groups used in each study,
the duration, advantages and disadvantages of application.
* These two studies were extracted from the same article.
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DISCUSSION

to abdominal pain were referent to case control

After our research we started with a total of
638 articles, number that have been reduced to
234 after the first selection .These articles have
been classified by the healthcare domain and
the medical field they refered to. Most of the
articles (58%) were related to diagnosis, while
18% of the articles were related to prognosis
and 24% to therapeutic selection and besides
that our results also shows that Oncology( with
24 articles),Cardiology (with 16 articles) and
Emergency(with 13 articles) have been the
areas where more the use of BN have been

studies. The 5 remainder articles (all studies
related to pneumonia, acute ischemic heart
disease and acute myocardial infarction) were
nonrandomized trial without control group .
The size of experimental/control group had
a lot of variation - ranged from 90 to 32.000.
The duration was also very variable: from 25
hours to 35 months.
In all the articles the use of Bayesian
Networks was considered successful, and
some advantages were referred. For example,
the reduction of the costs was mentioned in all
the articles of abdominal pain and in 2 of the

tested.
Because the wide range of medical fields
that were mentioned in the articles we decided
to focus in the studies related to diagnosis in
“Emergency”, and we finally analyzed 8
articles. Because one of the articles(“Clinical
experience with a decision support computer
program using Bayes' theorem to diagnose

articles of pneumonia. This system improved
diagnosis accuracy (in all the areas) and
patient triage in emergency department (in one
article related to abdominal pain). Nothing was
referred against these advantages above
mentioned and the only disadvantage.
CONCLUSION
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studies.
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The problems diagnosed in these studies

USA (8 articles) and 2 were made in Norway.

were pneumonia (3 articles), abdominal pain (3

The articles were published between 1998 and

articles), acute myocardial infarction (1 article),

2005. The studies ranged from clinical trials (7

acute ischemic heart disease (1 article) and

articles) to cohort studies (2 articles); one of

venous thromboembolism.

the studies was not classified. In all the articles

The studies ranged from clinical trials (1

the use of Bayesian Networks was considered

article, related to abdominal pain) to cohort

successful, except one. In the articles where

studies

the cost of Bayesian Networks‟ implementation

(1
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related
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venous

thromboembolism). Two of the articles related

was referred (2 articles), it was low.
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In two of the studies, the accuracy was not
referred. In the others it ranged from medium
to high, reaching percentages as high as 99%.
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