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Supporting domain experts using
domain-specific digital libraries

• Domain experts often have specific 
information needs, perhaps related to a 
particular task
– Example: physician seeing pt with chronic 

asthma, newly pregnant
– Retrieved documents should be relevant to the 

task or question (not just about the topic)
– Time for searching may be limited
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Focus
• Support users who

– Know how domain information is organized and 
expressed

– Know types of documents available
• Using domain-specific digital libraries

– Documents + retrieval system
– Often lacks benefit of web hyperlink structure

• For precision-oriented information needs
– Specific need
– Satisfied by one, or a few, documents

(c) 2007 Susan Price and David Maier
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ASTHMA 
Asthma Overview 
Asthma is a disease that affects the breathing passages of the lungs (bronchioles). Asthma is caused by chronic (ongoing, long-term) inflammation of these passages.  When the 
inflammation is "triggered" by any number of external and internal factors, the passages swell and fill with mucus. Muscles within the breathing passages contract 
(bronchospasm), causing even further narrowing of the airways. This narrowing makes it difficult for air to be breathed out (exhaled) from the lungs. This resistance to exhaling 
leads to the typical symptoms of an asthma attack. 
Like any other chronic disease, asthma is a condition you live with every day of your life. You can have an attack any time you are exposed to one of your triggers. 
Asthma cannot be cured, but it can be controlled.  With proper treatment, people with asthma can have fewer and less severe attacks. Without treatment, they will have more 
frequent and more severe asthma attacks and can even die. 
Asthma is a very common disease in the United States, where more than 17 million people are affected. A third of these are children. In 2002, 478,000 hospitalizations and 
4,657 deaths were attributed to asthma. 

• Asthma affects all races and is slightly more common in African Americans than in other races.  
• Asthma affects all ages, although it is more common in younger people. The frequency and severity of asthma attacks tend to decrease as a person ages.  

Asthma Causes 
We do not know exactly what causes asthma. What all people with asthma have in common is chronic airway inflammation and excessive airway sensitivity to various triggers 
...  Each person with asthma has his or her own unique set of triggers. Most triggers cause attacks in some people with asthma and not in others. Common triggers of asthma 
attacks are the following: 

• Exposure to tobacco or wood smoke  
• Breathing polluted air  
• Inhaling other respiratory irritants such as perfumes or cleaning products  
• Breathing in allergy-causing substances (allergens) such as molds, dust, or animal dander  
• An upper respiratory infection, such as a cold, flu, sinusitis, or bronchitis  

Risk factors for developing asthma 
• Hay fever (allergic rhinitis) and other allergies - The single biggest risk factor  
• Eczema - Another type of allergy affecting the skin  
• Genetic predisposition - A parent, brother, or sister also has asthma 

Asthma Symptoms 

When the breathing passages become irritated or infected, an attack is triggered. The attack may come on suddenly or slowly over several days or hours. The main symptoms 
that signal an attack are as follows: Wheezing; Breathlessness; Chest tightness; Coughing  

Exams and Tests 

Measurements of how well you are breathing include the following: 
• Spirometer: This device measures how much air you can exhale and how forcefully you can breathe out. The test may be done before and after you take inhaled medication. Spirometry is a 

good way to see how much your breathing is impaired during an attack.  
• Peak flow meter: This is another way of measuring how forcefully you can breathe out during an attack.  
• Oximetry: A painless probe, called a pulse oximeter, will be placed on your fingertip to measure the amount of oxygen in your bloodstream. 

A chest x-ray may also be taken. This is mostly to rule out other conditions that can cause similar symptoms. 

Asthma Treatment 

If you are in the emergency room, treatment will be started while the evaluation is still going on.  
• You may be given oxygen through a face mask or a tube that goes in your nose.  
• You may be given aerosolized beta-agonist medications through a face mask or a nebulizer, with or without an anticholinergic agent.  
• Another method of providing inhaled beta-agonists is by using a metered dose inhaler or MDI. An MDI delivers a standard dose of medication per puff. MDIs are 

often used along with a "spacer" or holding chamber. A dose of 6-8 puffs is sprayed into the spacer, which is then inhaled. The advantage of an MDI with a spacer is 
that it requires little or no assistance from the respiratory therapist.  

Disease or 
Condition 

Prognosis 

Focus 

Epidemiology 

Etiology 

Etiology 

Epidemiology 

Diagnosis 

Treatment 

Excerpted and condensed from http://www.emedicinehealth.com/asthma/article_em.htm
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Basic idea: search on main topic; refine by 
searching within components

treatment

Document 
about asthma

specific drug pregnancy

find information about treating asthma with salmeterol during pregnancy
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Our approach

• Leverage user’s knowledge
– of the types of documents available 
– of the kinds of information in the documents
– by allowing user to specify search using 

domain-specific components of documents 
(not necessarily structural)
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Our approach

• Supplemental indexing that allows search 
within segments of documents

• Orthogonal to (and can be combined with) 
other indexing techniques
– Full text indexing
– Keyword indexing

• Subject description
• Other metadata

(c) 2007 Susan Price and David Maier
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Our settings

• sundhed.dk: national Danish health portal
– Serves needs of clinicians and citizens
– 24,000+ documents
– In use since 2001

• USDA Forest service
– Primarily documents mandated by the 

National Environmental Protection Act (NEPA)
– Research portal
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Semantic component model
• Document classes (genres)

– Classifications of documents: type of topic, purpose
– Documents: about a disease, about a clinical method, about a 

drug, about a clinical unit
• Semantic components

– Each document class associated with a small set of semantic 
components

– Document about a disease: treatment, evaluation, referral
– Document about a drug: target group, side effects, indications

• Semantic component instances
– Segments of text with information about a semantic component
– Variable length, may be nested or discontiguous

(c) 2007 Susan Price and David Maier
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Using semantic components

• Searching for documents with particular 
semantic components
– Allow user to specify aspects of interest

• Searching within semantic components
– Focus search on terms associated with a 

particular aspect of a topic
• Profiling documents in search results

– Help user decide which documents to look at

(c) 2007 Susan Price and David Maier
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Four main areas of inquiry
1. Are semantic components useful for retrieving 

documents? 
2. How easily can semantic components be 

identified and represented in an index?
3. Can searchers express information needs 

using document types and semantic 
components?

4. Can document classes and semantic 
components be identified for a particular 
domain-specific document collection?
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1. Searching with semantic components

• Can physicians using a search system with 
semantic components successfully complete 
search scenarios more quickly than using a 
basic search system without semantic 
components?

• Do physicians’ searches using a search system 
with semantic components result in better 
search performance than when using a basic 
system without semantic components?

(c) 2007 Susan Price and David Maier
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copy

System
1

24,000+ 
sundhed.dk 
documents

System
2

Experimental search system
search features

Ultraseek Ultraseek

Semantic 
component 
metadata 

added
24,000+ 

test system 
documents
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System 1 (“Basic”) interface
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System 2 search interface

enter a term to 
search within a 

semantic component

Same search box to 
indicate search topic; 

same filters
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Search study experimental design

• Subjects: 30 Danish physicians who use 
sundhed.dk

• Intro/training to each system with guided 
practice

• Tasks: four search scenarios
– Realistic, representative tasks 
– Designed in collaboration with a Danish 

physician/researcher
– Two tasks with each system (randomized sequence 

of tasks and systems)
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Search study experimental design (2)

• Data collection: 
– Search logs: queries, time, search results
– Graded relevance assessments (explicit user 

relevance, implicit via click-through)
– User satisfaction and feedback 

(questionnaires)

(c) 2007 Susan Price and David Maier
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Searching study: Preliminary results

1. Do semantic components improve speed?
Clock time

Search iterations
System Number of search iterations per session (mean ± std. dev.)

Scenario A Scenario B Scenario C Scenario D All scenarios
1 1.67 ± 1.18 3.93 ± 2.15 1.87 ± 1.36 2.67 ± 1.88 2.53 ± 1.87
2 1.60 ± 0.99 4.33 ± 2.72 3.47 ± 2.59 3.33 ± 2.23 3.18 ± 2.40

07:1005:4707:3509:1506:052
05:4805:0304:5308:4904:261
All scenariosScenario DScenario CScenario BScenario A

Average duration per sessionSystem

CS 510 Winter 2007 22

Searching study: Preliminary results

2. Do sem. comp. improve search performance?
User perspective
• Number of successful search sessions
• Rank of “best” relevant document
System perspective
• Ranking of all relevant documents

– Based on reference standard
– “Best query” versus session discounting
– Using MAP
– Using graded relevance metric

(c) 2007 Susan Price and David Maier
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• Number of successful search sessions

• Rank of “best” relevant document

System Number of successful sessions
Scenario A Scenario B Scenario C Scenario D All scenarios

1 14 9 15 14 52
2 15 10 15 15 55

Searching study: User perspective

0.570.580.380.470.832
0.510.530.450.300.751
All scenariosScenario DScenario CScenario BScenario A

Average reciprocal rank of the best user-relevant documentSystem
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“Best” query in each search session
• Mean average precision (highly relevant docs)

• Discounted cumulative gain

System Mean Average Precision
Scenario A Scenario B Scenario C Scenario D All scenarios

1 0.28 0.53 0.21 0.19 0.31
2 0.56 0.58 0.26 0.27 0.42

Searching study: System perspective

0.530.460.480.600.602
0.430.340.370.590.411
All scenariosScenario DScenario CScenario BScenario A

Average Normalized Discounted Cumulative GainSystem

(c) 2007 Susan Price and David Maier
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2. Indexing with semantic components

• Is semantic component indexing of sundhed.dk 
documents more consistent than keyword 
indexing of the same documents?

• Is semantic component indexing of sundhed.dk 
documents more accurate than keyword 
indexing compared to a reference standard?

• Is semantic component indexing of sundhed.dk 
documents faster than keyword indexing?

• Is semantic component indexing of sundhed.dk 
documents easier than keyword indexing, as 
perceived by the indexers?

(c) 2007 Susan Price and David Maier
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Indexing study experimental design
• Subjects: 16 Danish indexers

– who keyword index documents for sundhed.dk
• Tasks: 12 existing sundhed.dk documents

– Index 6 documents with semantic components
– Index 6 documents with keywords

• Data collection: 
– Indexing data (on paper to avoid UI issues)
– Time
– User ease, confidence, satisfaction, and 

feedback (questionnaires)
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Semantic 
component 
indexing 
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Keyword 
indexing 
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Indexing study results

Perceived indexing difficulty
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