
Overview	
  of	
  KnowledgeMap	
  and	
  
Learning	
  Por4olio	
  



KnowledgeMap	
  	
  

•  A	
  web	
  based	
  knowledge	
  management	
  tool	
  
•  Displays	
  all	
  the	
  curricular	
  documents	
  	
  

•  Automa@cally	
  locates	
  all	
  medical	
  concepts	
  in	
  
each	
  lecture	
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KM	
  screenshots	
  

Courses grouped 
by years, with 
calendars specific 
for each year 

Supports multiple 
“programs” (Med school, 
residencies, etc) 
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Faculty upload native 
formats (e.g., PowerPoint) 
and KM creates other 
formats automatically 

Can still view slideshow 
from HTML view of 
PowerPoint files 
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Document	
  Processing	
  

Document 
uploaded by 
lecturer, placed in 
queue 

Document 
Conversion 

Server 

KM Concept 
Identifier 

Document Conversion 
Server pulls next document 

off queue, converts to 
HTML and Text 

Text version 
placed in 

queue 

Web server HTML & 
PDF versions 

Identified 
concepts 
indexed for 
searching PDF, MS Word, 

WordPerfect, HTML, 
PowerPoint, etc 
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Concept	
  vs.	
  Text	
  indexing	
  

•  Text	
  indexing	
  
–  Examples:	
  Google,	
  Yahoo	
  
–  Indexing	
  by	
  words	
  of	
  document	
  
–  “Hepatolen@cular	
  degenera@on”	
  ≠	
  “Wilson’s	
  Disease”	
  

•  Concept	
  indexing	
  –	
  used	
  in	
  NLP	
  systems	
  like	
  KM	
  
–  Indexing	
  by	
  “concepts”	
  
–  “Hepatolen@cular	
  degenera@on”	
  =	
  “Wilson’s	
  disease”	
  
–  Recognizes	
  words	
  in	
  document	
  to	
  a	
  controlled	
  vocabulary,	
  such	
  as	
  the	
  

Unified	
  Medical	
  Language	
  System	
  (UMLS)	
  

•  “CHF”	
  	
  C00018802	
  
•  “Conges@ve	
  Heart	
  Failure”	
  	
  C00018802	
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Searching for “CHF” 
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Search results for 
“congestive heart 

failure” 
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A	
  document	
  matching	
  “Conges3ve	
  heart	
  
failure”;	
  the	
  system	
  finds	
  both	
  
“conges@ve	
  heart	
  failure”	
  and	
  “CHF”	
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A	
  document	
  matching	
  “congenital	
  
hepa3c	
  fibrosis”;	
  these	
  instances	
  of	
  
“CHF”	
  are	
  interpreted	
  as	
  “congenital	
  
hepa@c	
  fibrosis	
  instead	
  of	
  “conges@ve	
  
heart	
  failure”	
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•  What	
  about	
  a	
  broad	
  concepts	
  like	
  Geriatrics	
  or	
  
Women’s	
  Health?	
  	
  	
  

•  What	
  concepts	
  represent	
  Geriatrics	
  and	
  where	
  
are	
  they	
  covered	
  in	
  the	
  curriculum?	
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Geriatrics	
  search	
  screen	
  shot	
  

Broad search for “geriatrics” 
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Terms related to “geriatrics” 
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Location of 273 terms 
related to geriatrics 
submitted at once.   
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Increasing	
  Geriatric	
  Content	
  in	
  Curriculum	
  
•  New	
  ini@a@ves:	
  “intersessions”	
  in	
  third	
  year,	
  chronic	
  care	
  

course,	
  focused	
  introduc@ons	
  of	
  lectures	
  in	
  core	
  classes,	
  
general	
  VUSM	
  focus	
  for	
  Geriatric	
  educa@on	
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KM	
  Por4olio:	
  Harnessing	
  the	
  Electronic	
  
Medical	
  Record	
  (EMR)	
  for	
  Educa@on	
  



One	
  tack	
  –	
  leverage	
  EMR	
  to	
  capture	
  
experience	
  

Student types a 
note in the EMR 

Document indexed 
by patient 

Document indexed 
by student 

KnowledgeMap 
Indexer 

Database of 
concepts 

Clinical Portfolio 

Electronic 
Medical Record 

Appropriate  
mentors emailed 

Section tagging 
Preprocessor 

Mentors evaluate and: 
1. Give feedback  
2. Assign learning objectives 
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Clinical	
  Note	
  
Sec3on	
  Tagger	
  

KnowledgeMap	
  
Concept	
  Iden3fier	
  

<chief_complaint> 
    C0392680: Shortness of Breath 
</chief_complaint> 
<history_present_illness> 
     C0018802: Congestive Heart Failure 
      C0008031: Chest Pain, Negated 
</history_present_illness> 

Structured	
  Output	
  
Text	
  labeled	
  with	
  Unified	
  Medical	
  
Language	
  System	
  concepts,	
  organized	
  
by	
  sec@on	
  

CC: SOB 
HPI: This is a 65yo w/ h/o 
CHF, … no chest pain 

… 

H&P	
  entered	
  by	
  user	
  

<chief_complaint>	
  
	
  	
  	
  	
  SOB	
  
</chief_complaint>	
  
<history_present_illness>	
  
	
  	
  	
  This	
  is	
  a	
  65yo	
  w/	
  h/o	
  CHF....	
  Denies	
  
	
  	
  	
  chest	
  pain.	
  
</history_present_illness>	
  

Extrac@ng	
  “knowledge”	
  from	
  clinical	
  notes	
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A listing of students a 
faculty member mentors 



A mentor and mentee must sign up for each other over an official 
period of time to cement the authorized teacher-learner relationship 

to allow teachers access to learner’s notes. 
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A listing of the student’s notes 
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Mentor feedback on a 
student note 
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Survey	
  of	
  Residents	
  and	
  Ahending	
  physicians	
  

Analysis	
  of	
  student	
  write-­‐ups	
  
•  Evaluated	
  142	
  write-­‐ups	
  using	
  13-­‐point	
  ra@ng	
  scale	
  

•  Performance	
  on	
  “Assessment	
  and	
  Plan”	
  ra@ngs	
  improved	
  in	
  
electronic	
  feedback	
  group	
  (p=0.036)	
  	
  

J	
  Gen	
  Int	
  Med.	
  2008;23(7):979-­‐84	
  	
  

Compared	
  with	
  prior	
  
rota3ons:	
   Electronic	
   Paper	
   p	
  

“I	
  reviewed	
  more	
  notes”	
   40%	
   12%	
   0.014	
  

“I	
  provided	
  more	
  feedback”	
   40%	
   12%	
   0.010	
  

“I	
  was	
  more	
  sa@sfied	
  with	
  
feedback	
  given”	
  

33%	
   10%	
   0.045	
  

RCT	
  evalua@on	
  of	
  mentor	
  feedback	
  on	
  student	
  notes	
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Showing a student’s notes 
matching core objective “Rash” 

He discussed 
these concepts 

…in these sections 
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Can track specific 
diagnoses for students 
and housestaff and see 
where it is mentioned in 
the note 
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