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Objectives
• Studying clinician information needs

• Evolution of infobuttons

• Research agenda

• Evaluation

• The Coumadin Story

• Methods for integration

• Infobuttons in the real world



Everybody is worried about losing their job to 
automation.  They’re afraid they’ll be replaced by a 
button.  But I’m smart.  I’m going to get a job in the 
factory where they make the buttons.

- Jackie Gleason, The Jackie Gleason Show, circa 1968
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Studying Information Needs

Covell DG, Uman GC, Manning PR. Information 
needs in office practice: are they being met?   Ann 
Intern Med. 1985 Oct;103(4):596-9. 



Results of Observational Study

• 47 physicians
• Observed during a half day of typical practice
• Estimated 2-3 questions per physician per day
• 269 questions raised about patient management
• Only 30% were answered during the patient visit
• Usual resource was another physician



Other Observational Studies
The information needs of practicing physicians in northeastern New York State.
Assessment of physicians' information needs in five Texas counties
Information needs of rural health care practitioners in Hawaii.
Knowledge management in clinical practice: a systematic review of information seeking 

behavior in physicians
Information needs and information-seeking behaviors of on-call radiology residents
Expanding the concept of medical information: an observational study of physicians' 

information needs
Curbside consultation practices and attitudes among primary care physicians and medical 

subspecialists
Information needs of health care professionals in an AIDS outpatient clinic as determined 

by chart review
Methods for assessing information needs of clinicians in ambulatory care.
Real-time information-seeking behavior of residency physicians
Information seeking in primary care: how physicians choose which clinical questions to  

pursue and which to leave unanswered
Physicians' use of computer software in answering clinical questions.
Residents' medical information needs in clinic: are they being met?



Findings

• Information needs occur often
• They are often unresolved
• Computer-based resources are underused:

– Lack of knowledge of existence
– Lack of access
– Lack of navigational skills
– Perceived lack of time



Information Needs of CIS Users

• Stereotypical tasks suggest recurrent needs
• System knows:

– Who the user is
– Who the patient is
– What the user is doing
– What information the user is looking at

• User is sitting at a computer!



Information for Decision-Making



Information for Decision-Making



?
MRSA

Information for Decision-Making
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Unified Medical Language System

The purpose of the UMLS is to improve the ability 
of computer programs to “understand” the 
biomedical meaning in user inquiries and to use 
this understanding to retrieve and integrate 
relevant machine-readable information for users.

- Donald A.B. Lindberg 1986/1993
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First Attempt: The Medline Button

• CIS (WebCIS’s predecessor) on mainframe
• BRS/Colleague (Medline) on same mainframe
• Get them to talk to each other
• Search using patient diagnoses and procedures
• Kludge required













First Attempt: The Medline Button

• CIS (WebCIS’s predecessor) on mainframe
• BRS/Colleague (Medline) on same mainframe
• Get them to talk to each other
• Search using patient diagnoses and procedures
• Kludge required
• Technical success
• Practical failure
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One-Stop Information Shopping?
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Cholesterol

Hypercholesterolemia

Serum Cholesterol Test

Serum Specimen

Serum

From Data to Findings

Abnormalities of
Serum Cholesterol
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Infobutton Use vs. Other Resources

• Six months of log files

• 38,763 health resources
– 14,036 anonymous health resources
– 19,913 health resources from WebCIS
– 4,814 infobuttons

• 2,607 users
– 51% resident physicians
– 34% attending physicians
– 5% nurses
– 10% other (pharmacists, administrators, etc.)



Information Use Contexts
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Information Resource Usage
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Context-Specific Resource Use
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What resources do they like?
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Research Issues

• What are the information needs?



Portable Usability LabUser’s 
Workstation

Microphone

Video Converter

75 foot cable

Converter Controller

Cassette Recorder VCR
Headphones

Video Monitor





What are the Information Needs?
• Observations:

– Four days, three sites, 159 minutes of 
videotape

– 154 information needs
• 1/3 information about the patient

– Abdominal CT was abnormal, what are 
LFTs?

• 1/3 institutional information
– What specimen do I collect for this test?

• 1/3 health information
– What does this pill look like?
– What are the patient instructions?

• Computers used 50% of the time
• 81/154 needs not satisfied



Research Issues

• Which context information is important?
• What are the information needs?



Context-Dependent Information Needs

Age Sex TrainingRole DataTask

Context

? !

Institution



Research Issues

• What resources can satisfy needs?
• How can retrieval be automated?

– What context data are used?
– How are the data translated?

• What are the information needs?
• Which context information is important?



The Medical Entities Dictionary (MED)



Research Issues

– How are the data transmitted?

• What are the information needs?
• Which context information is important?
• What resources can satisfy needs?
• How can retrieval be automated?

– What context data are used?
– How are the data translated?
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Infobuttons vs. Infobutton Manager
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Heuristic Evaluation

• Expert evaluation 
• Used to identify potential problems 
• Principled system analysis
• Problems ranked by severity
• Evaluation with limited heuristic set
• Paper-based evaluation



Evaluation Methodology

√14. Document

√13. Control

√√√12. Language

√11. Reversible Actions

√10. Closure

√9. Prevent Errors

8. Error Message

7. Flexibility and Efficiency

6. Feedback

√√√5. Memory

√√√4. Minimalist

√√√3. Match

2. Visibility

√√√1. Consistency

Reviewer 3Reviewer 2Reviewer 1Heuristic



Definitions

The language should be presented in a form, 
easily understandable by the intended user.

Language

Users should not have to memorize a lot of 
information to carry out tasks.

Memory

This involves judging whether any extraneous 
information is a distraction and a slow-down

Minimalist

The image of the system perceived by the 
users should match the model the users have 
about the system

Match

The users should not have to wonder whether 
different words, situations or actions mean the 
same thing

Consistency

Heuristic



Paper-based Evaluation

• Evaluators given narrative of a scenario
• Screen shots of scenario included
• Heuristics applied to screen shots



Results

• 18 screen shots
• 4 evaluators

– clinical
– sociology

• 108 comments on design and layout
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The Coumadin Story

• Chair of Medicine wants link to Coumadin protocol
• First, I have to find the guidelines
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The Coumadin Story

• Chair of Medicine wants link to Coumadin protocol
• First, I have to find the guidelines
• Then I have to add the question to the IM table
• Finally, I link the question to the context
• Voilá!









Interactions With On-line Resources

• Simple link
• Concept-based 

link
• Simple search
• Concept-based 

search
• Intelligent agent
• Calculator

• Question has “hardcoded” URL

e.g.: 
“www.columbia.edu/potassium.pdf”



Interactions With On-line Resources

• Simple link
• Concept-based 

link
• Simple search
• Concept-based 

search
• Intelligent agent
• Calculator



http://infonet.nyp.org/Pharmacy/Pharmacy-M/AdultPotassium_030503_.pdf



Interactions With On-line Resources

• Simple link
• Concept-based 

link
• Simple search
• Concept-based 

search
• Intelligent agent
• Calculator

• Translate concept of interest to 
controlled term

• Find controlled term in data dictionary

• Obtain term attribute for constructing 
URL from data dictionary

• Construct URL, e.g.:
www.columbia.edu/lab/<>.html

+ cl001900                                          .
www.columbia.edu/lab/cl001900.html



Interactions With On-line Resources

• Simple link
• Concept-based 

link
• Simple search
• Concept-based 

search
• Intelligent agent
• Calculator



http://cpmclabinfo.cpmc.columbia.edu/chapter/mono/cl001900.htm#Container



Interactions With On-line Resources

• Simple link
• Concept-based 

link
• Simple search
• Concept-based 

search
• Intelligent agent
• Calculator

Insert concept of interest into CGI 
function call as a parameter

e.g.: 
www.Uptodate.com/search.cgi?term=<>

+ POTASSIUM                                                   .
www.Uptodate.com/search.cgi?term=POTASSIUM



Interactions With On-line Resources

• Simple link
• Concept-based 

link
• Simple search
• Concept-based 

search
• Intelligent agent
• Calculator



http://…./vocab.asp&search=POTASSIUM&submit=Go&app=utdol



Interactions With On-line Resources

• Simple link
• Concept-based 

link
• Simple search
• Concept-based 

search
• Intelligent agent
• Calculator

• Translate concept of interest to 
controlled term

• Obtain term translation from data 
dictionary

• Insert translated term into CGI 
function call as a parameter

e.g.:
pubmed.gov/search.cgi?term=<>[MeSH+Terms]

+ Potassium                                                     .
pubmed.gov/search.cgi?term=Potassium[MeSH+ 

Terms]



Interactions With On-line Resources

• Simple link
• Concept-based 

link
• Simple search
• Concept-based 

search
• Intelligent agent
• Calculator



http://…/entrez/query.fcgi?…POTASSIUM[MeSH+Terms]+toxicity[MeSH+…



Interactions With On-line Resources

• Simple link
• Concept-based 

link
• Simple search
• Concept-based 

search
• Intelligent agent
• Calculator

• Resource is not a simple 
document or search CGI

• Log-on, navigation or other 
interaction required

• Multiple context parameters used

• Agent:
- parses context parameters
- interacts with resource
- parses results
- presents summary
- may modify links 



Interactions With On-line Resources

• Simple link
• Concept-based 

link
• Simple search
• Concept-based 

search
• Intelligent agent
• Calculator



…#PDRADR01



Interactions With On-line Resources

• Simple link
• Concept-based 

link
• Simple search
• Concept-based 

search
• Intelligent agent
• Calculator

• No resource available

• Interaction too complex

• Create self-contained agent:
- parses context parameters
- constructs Web page
- presents results 
- may have Infobuttons of its own



Interactions With On-line Resources

• Simple link
• Concept-based 

link
• Simple search
• Concept-based 

search
• Intelligent agent
• Calculator





Discussion
• Resources are available
• Simple interactions are usually possible
• Interaction method (format) issues:

– “Give me a page” vs. “Give me the answer”
– Standards needed for asking questions
– Standards needed for passing parameters

• Representation (terminology) issues:
– Clinical systems use homegrown “standards”
– Resources (except PubMed) don’t use any

standards (i.e., they are indexed by text word)
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Next Steps

• Repeat the observational study
• Look at system logs to see if:

– Infobutton use is rising (1000/month in first 8 
months)

– Use of other resources is falling (not yet; 
8000/month)

• Order entry Infobuttons
• Collaborations: LDS/IHC, Regenstrief and NYSPI
• Infobutton Manager to be an ANSI standard



Conclusions
• Information needs arise while using CIS
• Infobuttons are easy to build
• Build it and they may not come
• Can retrievals be standardized?
• Will information needs be satisfied?
• Will care improve?
• Resources exist
• Creative solutions required
• Need to engage resource providers
• Infobutton manager provides a platform for 

exploration



Button.
- Jimmy Cimino, 1956
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