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Abstract

The task of question answering (QA) is to find an accurate and precise answer to a natural language 
question in some predefined text. Most existing QA systems handle fact-based questions that usually 
take named entities as the answers. In this chapter, the authors take clinical QA as an example to deal 
with more complex information needs. They propose an approach using Semantic class analysis as the 
organizing principle to answer clinical questions. They investigate three Semantic classes that correspond 
to roles in the commonly accepted PICO format of describing clinical scenarios. The three Semantic 
classes are: the description of the patient (or the problem), the intervention used to treat the problem, 
and the clinical outcome. The authors focus on automatic analysis of two important properties of the 
Semantic classes.

Introduction

The vast increase in online information brings 
new challenges to the area of information re-
trieval (IR) in both query processing and answer 
processing. To free the user from constructing a 

complicated boolean keywords query, a system 
should be able to process queries represented 
in natural language. Instead of responding with 
some documents relevant to the query, the system 
should actually answer the questions accurately 
and concisely. Systems with such characteristics 
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are question-answering (QA) systems, which 
take advantage of high-quality natural language 
processing and mature technologies in IR. The 
task of a QA system is to find the answer to a 
particular natural language question in some 
predefined text. In this paper, we propose an ap-
proach that aims to automatically find answers 
to clinical questions.

Clinicians often need to consult literature on 
the latest information in patient care, such as side 
effects of a medication, symptoms of a disease, or 
time constraints in the use of a medication. The 
published medical literature is an important source 
to help clinicians make decisions in patient treat-
ment (Sackett & Straus, 1998; Straus & Sackett, 
1999). For example:

•	 Q: In a patient with a suspected MI does 
thrombolysis decrease the risk of death if 
it is administered 10 hours after the onset 
of chest pain?

An answer to the question can be found in Clini-
cal Evidence (CE) (Barton, 2002), a regularly 
updated publication that reviews and consolidates 
experimental results for clinical problems:

•	 A: Systematic reviews of RCTs have found 
that prompt thrombolytic treatment (within 6 

hours and perhaps up to 12 hours and longer 
after the onset of symptoms) reduces mor-
tality in people with AMI and ST elevation 
or bundle branch block on their presenting 
ECG.

Studies have shown that searching the lit-
erature can help clinicians answer questions 
regarding patient treatment (Cimino, 1996; Gor-
man, Ash, & Wykoff, 1994; Mendonça, Cimino, 
Johnson, & Seol, 2001). It has also been found that 
if high-quality evidence is available in this way 
at the point of care—e.g., the patient’s bedside 
—clinicians will use it in their decision making, 
and it frequently results in additional or changed 
decisions (Sackett & Straus, 1998; Straus & Sack-
ett, 1999). The practice of using the current best 
evidence to help clinicians in making decisions 
on the treatment of individual patients is called 
evidence-based medicine (EBM).

Clinical questions usually represent complex 
information needs and cannot be answered using 
a single word or phrase. For a clinical question, it 
is often the case that more than one clinical trial 
with different experimental settings will have 
been performed. Results of each trial provide 
some evidence on the problem. To answer such 
a question, all this evidence needs to be taken 
into account, as there may be duplicate evidence, 

Figure 1. Example of a clinical question, with corresponding evidence from Clinical Evidence 

Clinical question: Are calcium channel blockers effective in reducing mortality in acute myocardial infarction 
patients?

Evidence 1: … calcium channel blockers do not reduce mortality, may increase mortality. 

Evidence 2: … verapamil versus placebo … had no significant effect on mortality.

Evidence 3: … diltiazem significantly increased death or reinfarction.

Evidence 4: … investigating the use of calcium channel blockers found a non-significant increase in mortality 
of about 4% and 6%.
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