
Biomedical	  Information	  Retrieval	  
	  

William	  Hersh,	  MD	  
Department	  of	  Medical	  Informatics	  &	  Clinical	  Epidemiology	  

School	  of	  Medicine	  
Oregon	  Health	  &	  Science	  University	  

hersh@ohsu.edu	  
www.billhersh.info	  

	  
References	  
	  
Davies,	  K.	  (2010).	  "Physicians	  and	  their	  use	  of	  information:	  a	  survey	  comparison	  
between	  the	  United	  States,	  Canada,	  and	  the	  United	  Kingdom."	  Journal	  of	  the	  Medical	  
Library	  Association	  99:	  88-‐91.	  
DeAngelis,	  C.,	  J.	  Drazen,	  F.	  Frizelle,	  C.	  Haug,	  J.	  Hoey,	  R.	  Horton,	  S.	  Kotzin,	  C.	  Laine,	  A.	  
Marusic,	  A.	  Overbeke,	  T.	  Schroeder,	  H.	  Sox	  and	  M.	  VanDerWeyden	  (2005).	  "Is	  this	  
clinical	  trial	  fully	  registered?	  A	  statement	  from	  the	  International	  Committee	  of	  
Medical	  Journal	  Editors."	  Journal	  of	  the	  American	  Medical	  Association	  293:	  2927-‐
2929.	  
Ferrucci,	  D.,	  E.	  Brown,	  J.	  Chu-‐Carroll,	  J.	  Fan,	  D.	  Gondek,	  A.	  Kalyanpur,	  A.	  Lally,	  J.	  
Murdock,	  E.	  Nyberg,	  J.	  Prager,	  N.	  Schlaefer	  and	  C.	  Welty	  (2010).	  "Building	  Watson:	  
an	  overview	  of	  the	  DeepQA	  Project."	  AI	  Magazine	  31(3):	  59-‐79	  
http://www.aaai.org/ojs/index.php/aimagazine/article/view/2303.	  
Ferrucci,	  D.,	  A.	  Levas,	  S.	  Bagchi,	  D	  Gondek	  and	  E.	  Mueller	  (2012).	  "Watson:	  Beyond	  
Jeopardy!"	  Artifical	  Intelligence:	  Epub	  ahead	  of	  print.	  
Fox,	  S.	  (2011).	  Health	  Topics.	  Washington,	  DC,	  Pew	  Internet	  &	  American	  Life	  Project	  
http://www.pewinternet.org/~/media//Files/Reports/2011/PIP_HealthTopics.pdf	  
Franko,	  O.	  and	  T.	  Tirrell	  (2011).	  "Smartphone	  app	  use	  among	  medical	  providers	  in	  
ACGME	  training	  programs."	  Journal	  of	  Medical	  Systems:	  Epub	  ahead	  of	  print.	  
Gorman,	  P.	  and	  M.	  Helfand	  (1995).	  "Information	  seeking	  in	  primary	  care:	  how	  
physicians	  choose	  which	  clinical	  questions	  to	  pursue	  and	  which	  to	  leave	  
unanswered."	  Medical	  Decision	  Making	  15:	  113-‐119.	  
Haynes,	  R.,	  K.	  McKibbon,	  C.	  Walker,	  N.	  Ryan,	  D.	  Fitzgerald	  and	  M.	  Ramsden	  (1990).	  
"Online	  access	  to	  MEDLINE	  in	  clinical	  settings."	  Annals	  of	  Internal	  Medicine	  112:	  78-‐
84.	  
Hersh,	  W.	  (2009).	  Information	  Retrieval:	  A	  Health	  and	  Biomedical	  Perspective	  (3rd	  
Edition).	  New	  York,	  NY,	  Springer.	  
Hersh,	  W.,	  R.	  Bhupatiraju,	  L.	  Ross,	  P.	  Johnson,	  A.	  Cohen	  and	  D.	  Kraemer	  (2006).	  
"Enhancing	  access	  to	  the	  bibliome:	  the	  TREC	  2004	  Genomics	  Track."	  Journal	  of	  
Biomedical	  Discovery	  and	  Collaboration	  1:	  3	  http://www.j-‐biomed-‐
discovery.com/content/1/1/3.	  
Hersh,	  W.,	  M.	  Crabtree,	  D.	  Hickam,	  L.	  Sacherek,	  C.	  Friedman,	  P.	  Tidmarsh,	  C.	  
Moesbaek	  and	  D.	  Kraemer	  (2002).	  "Factors	  associated	  with	  success	  for	  searching	  
MEDLINE	  and	  applying	  evidence	  to	  answer	  clinical	  questions."	  Journal	  of	  the	  
American	  Medical	  Informatics	  Association	  9:	  283-‐293.	  



Hersh,	  W.,	  M.	  Crabtree,	  D.	  Hickam,	  L.	  Sacherek,	  L.	  Rose	  and	  C.	  Friedman	  (2000).	  
"Factors	  associated	  with	  successful	  answering	  of	  clinical	  questions	  using	  an	  
information	  retrieval	  system."	  Bulletin	  of	  the	  Medical	  Library	  Association	  88:	  323-‐
331.	  
Hersh,	  W.	  and	  D.	  Hickam	  (1998).	  "How	  well	  do	  physicians	  use	  electronic	  
information	  retrieval	  systems?	  A	  framework	  for	  investigation	  and	  review	  of	  the	  
literature."	  Journal	  of	  the	  American	  Medical	  Association	  280:	  1347-‐1352.	  
Hersh,	  W.,	  H.	  Müller,	  J.	  Jensen,	  J.	  Yang,	  P.	  Gorman	  and	  P.	  Ruch	  (2006).	  "Advancing	  
biomedical	  image	  retrieval:	  development	  and	  analysis	  of	  a	  test	  collection."	  Journal	  of	  
the	  American	  Medical	  Informatics	  Association	  13:	  488-‐496.	  
Hersh,	  W.,	  H.	  Müller	  and	  J.	  Kalpathy-‐Cramer	  (2009).	  "The	  ImageCLEFmed	  medical	  
image	  retrieval	  task	  test	  collection."	  Journal	  of	  Digital	  Imaging	  22:	  648-‐655.	  
Hersh,	  W.	  and	  T.	  Rindfleisch	  (2000).	  "Electronic	  publishing	  of	  scholarly	  
communication	  in	  the	  biomedical	  sciences."	  Journal	  of	  the	  American	  Medical	  
Informatics	  Association	  7:	  324-‐325.	  
Hersh,	  W.	  and	  E.	  Voorhees	  (2009).	  "TREC	  genomics	  special	  issue	  overview."	  
Information	  Retrieval	  12:	  1-‐15.	  
Laine,	  C.,	  R.	  Horton,	  C.	  DeAngelis,	  J.	  Drazen,	  F.	  Frizelle,	  F.	  Godlee,	  C.	  Haug,	  P.	  Hébert,	  
S.	  Kotzin,	  A.	  Marusic,	  P.	  Sahni,	  T.	  Schroeder,	  H.	  Sox,	  M.	  VanderWeyden	  and	  F.	  
Verheugt	  (2007).	  "Clinical	  trial	  registration:	  looking	  back	  and	  moving	  ahead."	  
Journal	  of	  the	  American	  Medical	  Association	  298:	  93-‐94.	  
Magrabi,	  F.,	  E.	  Coiera,	  J.	  Westbrook,	  A.	  Gosling	  and	  V.	  Vickland	  (2005).	  "General	  
practitioners'	  use	  of	  online	  evidence	  during	  consultations."	  International	  Journal	  of	  
Medical	  Informatics	  74:	  1-‐12.	  
Markoff,	  J.	  (2011).	  Computer	  Wins	  on	  ‘Jeopardy!’:	  Trivial,	  It’s	  Not.	  New	  York	  Times.	  
New	  York,	  NY	  http://www.nytimes.com/2011/02/17/science/17jeopardy-‐
watson.html.	  
McGuigan,	  G.	  and	  R.	  Russell	  (2007).	  "The	  business	  of	  academic	  publishing:	  a	  
strategic	  analysis	  of	  the	  academic	  journal	  publishing	  industry	  and	  its	  impact	  on	  the	  
future	  of	  scholarly	  publishing."	  Electronic	  Journal	  of	  Academic	  and	  Special	  
Librarianship	  9:	  3	  
http://southernlibrarianship.icaap.org/content/v09n03/mcguigan_g01.html.	  
Nielsen,	  J.	  and	  J.	  Levy	  (1994).	  "Measuring	  usability:	  preference	  vs.	  performance."	  
Communications	  of	  the	  ACM	  37:	  66-‐75.	  
Pluye,	  P.	  and	  R.	  Grad	  (2004).	  "How	  information	  retrieval	  technology	  may	  impact	  on	  
physician	  practice:	  an	  organizational	  case	  study	  in	  family	  medicine."	  Journal	  of	  
Evaluation	  in	  Clinical	  Practice	  10:	  413-‐430.	  
Pluye,	  P.,	  R.	  Grad,	  L.	  Dunikowski	  and	  R.	  Stephenson	  (2005).	  "Impact	  of	  clinical	  
information-‐retrieval	  technology	  on	  physicians:	  	  a	  literature	  review	  of	  quantitative,	  
qualitative	  and	  mixed	  methods	  studies."	  International	  Journal	  of	  Medical	  
Informatics	  74:	  745-‐768.	  
Royle,	  J.,	  J.	  Blythe,	  C.	  Potvin,	  P.	  Oolup	  and	  I.	  Chan	  (1995).	  "Literature	  search	  and	  
retrieval	  in	  the	  workplace."	  Computers	  in	  Nursing	  13:	  25-‐31.	  
Sayers,	  E.,	  T.	  Barrett,	  D.	  Benson,	  E.	  Bolton,	  S.	  Bryant,	  K.	  Canese,	  V.	  Chetvernin	  and	  D.	  
Church	  (2012).	  "Database	  resources	  of	  the	  National	  Center	  for	  Biotechnology	  
Information."	  Nucleic	  Acids	  Research	  40:	  D13-‐D25.	  



Silberg,	  W.,	  G.	  Lundberg	  and	  R.	  Musacchio	  (1997).	  "Assessing,	  controlling,	  and	  
assuring	  the	  quality	  of	  medical	  information	  on	  the	  Internet:	  	  caveat	  lector	  et	  viewor	  -‐	  
let	  the	  reader	  and	  viewer	  beware."	  Journal	  of	  the	  American	  Medical	  Association	  
277:	  1244-‐1245.	  
Stanfill,	  M.,	  M.	  Williams,	  S.	  Fenton,	  R.	  Jenders	  and	  W.	  Hersh	  (2010).	  "A	  systematic	  
literature	  review	  of	  automated	  clinical	  coding	  and	  classification	  systems."	  Journal	  of	  
the	  American	  Medical	  Informatics	  Association	  17:	  646-‐651.	  
Strzalkowski,	  T.	  and	  S.	  Harabagiu,	  Eds.	  (2006).	  Advances	  in	  Open-‐Domain	  Question	  
Answering.	  Dordrecht,	  Netherlands,	  Springer.	  
Taylor,	  H.	  (2010).	  "Cyberchondriacs"	  on	  the	  Rise?	  Those	  who	  go	  online	  for	  
healthcare	  information	  continues	  to	  increase.	  Rochester,	  NY,	  Harris	  Interactive	  
http://www.harrisinteractive.com/vault/HI-‐Harris-‐Poll-‐Cyberchondriacs-‐2010-‐08-‐
04.pdf.	  
Taylor,	  H.	  (2011).	  The	  Growing	  Influence	  and	  Use	  Of	  Health	  Care	  Information	  
Obtained	  Online.	  New	  York,	  NY,	  Harris	  Interactive	  
http://www.harrisinteractive.com/vault/HI-‐Harris-‐Poll-‐Cyberchondriacs-‐2011-‐09-‐
15.pdf.	  
Voorhees,	  E.	  (2005).	  Question	  Answering	  in	  TREC.	  TREC	  -‐	  Experiment	  and	  
Evaluation	  in	  Information	  Retrieval.	  E.	  Voorhees	  and	  D.	  Harman.	  Cambridge,	  MA,	  
MIT	  Press:	  233-‐257.	  
Voorhees,	  E.	  and	  D.	  Harman,	  Eds.	  (2005).	  TREC:	  Experiment	  and	  Evaluation	  in	  
Information	  Retrieval.	  Cambridge,	  MA,	  MIT	  Press.	  
Voorhees,	  E.	  and	  R.	  Tong	  (2011).	  Overview	  of	  the	  TREC	  2011	  Medical	  Records	  
Track.	  The	  Twentieth	  Text	  REtrieval	  Conference	  Proceedings	  (TREC	  2011),	  
Gaithersburg,	  MD,	  National	  Institute	  for	  Standards	  and	  Technology.	  
Wanke,	  L.	  and	  N.	  Hewison	  (1988).	  "Comparative	  usefulness	  of	  MEDLINE	  searches	  
performed	  by	  a	  drug	  information	  pharmacist	  and	  by	  medical	  librarians."	  American	  
Journal	  of	  Hospital	  Pharmacy	  45:	  2507-‐2510.	  
Westbrook,	  J.,	  E.	  Coiera	  and	  A.	  Gosling	  (2005).	  "Do	  online	  information	  retrieval	  
systems	  help	  experienced	  clinicians	  answer	  clinical	  questions?"	  Journal	  of	  the	  
American	  Medical	  Informatics	  Association	  12:	  315-‐321.	  
Zarin,	  D.,	  T.	  Tse,	  R.	  Williams,	  R.	  Califf	  and	  N.	  Ide	  (2011).	  "The	  ClinicalTrials.gov	  
results	  database-‐-‐update	  and	  key	  issues."	  New	  England	  Journal	  of	  Medicine	  364:	  
852-‐860.	  
	  
	  
	   	  



1 

Biomedical	  Informa/on	  Retrieval	  

William	  Hersh,	  MD	  
Department	  of	  Medical	  Informa/cs	  &	  Clinical	  Epidemiology	  

School	  of	  Medicine	  
Oregon	  Health	  &	  Science	  University	  

hersh@ohsu.edu	  
www.billhersh.info	  

1	  

Searching	  –	  everyone	  is	  doing	  it	  …	  
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…	  everyone	  knows	  about	  it	  …	  
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…	  but	  new	  problems	  have	  emerged	  
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Biomedical	  informa/on	  retrieval	  (IR)	  

1.  IR	  in	  Biomedicine	  
2.  Biomedical	  IR	  Content	  
3.  Evalua/on	  
4.  Research	  Direc/ons	  

5	  

IR	  in	  biomedicine:	  major	  challenges	  

•  We	  have	  gone	  from	  
–  Informa/on	  paucity	  to	  informa/on	  overload	  
–  Paternalis/c	  clinicians	  to	  engaged	  pa/ents	  
–  Need	  to	  reduce	  waste	  in	  healthcare	  

•  Many	  topics	  we	  want	  to	  search	  on	  have	  mul/ple	  ways	  
to	  be	  expressed,	  e.g.,	  diseases,	  genes,	  symptoms,	  etc.	  

•  The	  converse	  is	  a	  problem	  too:	  Many	  words	  and	  terms	  
used	  to	  express	  topics	  have	  mul/ple	  meanings	  

•  Balancing	  open	  access	  vs.	  providing	  for	  cost	  of	  
produc/on	  and	  maintenance	  

6 
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IR	  is	  a	  growing	  part	  of	  “knowledge	  
discovery”	  (Hersh,	  2009)	  

7	  

All	  literature	  
	  

Possibly	  relevant	  
literature	  

	  
Definitely	  relevant	  

literature	  
	  

Structured	  
knowledge	  

Informa/on	  
retrieval	  

Informa/on	  
extrac/on,	  
text	  mining	  

Who	  uses	  biomedical	  IR	  systems?	  

•  Just	  about	  all	  Internet	  users	  “search”	  (if	  for	  no	  other	  
reason	  than	  being	  sent	  to	  search	  pages	  when	  URLs	  fail)	  

•  Most	  Internet	  users	  search	  for	  health	  informa/on	  
–  Es/mates	  for	  US	  adult	  Internet	  users	  who	  have	  searched	  
for	  personal	  health	  informa/on	  is	  about	  80%	  (Taylor,	  
2011;	  Fox,	  2011)	  

–  Virtually	  all	  US,	  Canadian,	  and	  UK	  physicians	  (and	  probably	  
those	  from	  everywhere	  else)	  use	  electronic	  sources	  
(Davies,	  2010)	  

–  Large	  propor/on	  of	  academic	  faculty	  (78-‐88%)	  and	  
trainees	  (88%)	  own	  smartphones	  and	  use	  them	  for	  
informa/on	  access	  (Franko,	  2011)	  

8 
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What	  kind	  of	  health	  informa/on	  do	  
people	  search	  for?	  (Fox,	  2011)	  

Health	  topic	   %	  searching	  
Specific	  disease	  or	  medical	  problem	   66%	  
Certain	  medical	  treatment	  or	  procedure	   56%	  
Doctors	  or	  other	  health	  professionals	   44%	  
Hospitals	  or	  other	  medical	  facili/es	   36%	  
Health	  insurance	  –	  private	  or	  government	   33%	  
Food	  safety	  or	  recalls	   29%	  
Environmental	  health	  hazards	   22%	  
Pregnancy	  and	  childbirth	   19%	  
Medical	  test	  results	   16%	  

9	  

How	  to	  find	  more	  informa/on	  
about	  biomedical	  IR	  

•  From	  me!	  
•  Hersh	  WR,	  Informa(on	  

Retrieval:	  A	  Health	  and	  
Biomedical	  Perspec(ve,	  Third	  
Edi/on,	  2009	  
–  Web	  site:	  www.irbook.info	  

•  OHSU	  BMI	  514/614	  –	  
Informa/on	  Retrieval	  

•  Many	  other	  good	  books,	  
journals,	  and	  other	  sources	  as	  
well	  

10	  
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Why	  is	  IR	  per/nent	  to	  health	  
and	  biomedicine?	  

•  Growth	  of	  knowledge	  has	  long	  surpassed	  human	  memory	  
capabili/es	  

•  Clinicians	  have	  frequent	  and	  unmet	  informa/on	  needs	  
•  Researchers	  must	  frequently	  update	  their	  knowledge	  in	  new	  

areas	  quickly	  
•  Primary	  literature	  on	  a	  given	  topic	  can	  be	  scamered	  and	  hard	  

to	  synthesize	  
•  Non-‐primary	  literature	  sources	  are	  onen	  neither	  

comprehensive	  nor	  systema/c	  
•  Web	  is	  increasingly	  used	  as	  source	  of	  health	  and	  biomedical	  

informa/on	  

11	  

The	  life-‐cycle	  of	  knowledge-‐based	  
informa/on	  (Hersh,	  2009)	  

12	  

Original	  
research	  

Write	  up	  
results	  

Submit	  for	  
publica/on	  

Publish	  

Secondary	  
publica/ons	  

Peer	  
review	  

Public	  data	  
repository	  

Relinquish	  
copyright	  

Revise	  

Reject	  

Accept	  
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Classifica/on	  of	  knowledge-‐based	  scien/fic	  
informa/on	  

•  Primary	  –	  original	  research	  
–  Published	  mainly	  in	  journals	  but	  also	  in	  conference	  
proceedings,	  technical	  reports,	  books,	  etc.	  

–  Can	  include	  re-‐analysis,	  e.g.,	  meta-‐analysis	  and	  systema/c	  
reviews	  

•  Secondary	  –	  reviews,	  condensa/ons,	  and/or	  
synopses	  of	  primary	  literature	  
–  Textbooks	  and	  handbooks	  are	  staples	  of	  clinical	  
prac//oners,	  researchers,	  and	  others	  

–  Guidelines	  are	  important	  for	  normalizing	  care	  and	  
measuring	  quality	  

13	  

Biomedical	  IR	  content:	  a	  classifica/on	  

•  Bibliographic	  
–  By	  defini/on	  rich	  in	  metadata	  

•  Full-‐text	  
–  Everything	  on-‐line	  

•  Annotated	  
–  Non-‐text	  or	  structured	  text	  annotated	  with	  text	  

•  Aggrega/ons	  
–  Bringing	  together	  all	  of	  the	  above	  

•  These	  categories	  are	  admimedly	  fuzzy,	  and	  increasing	  
numbers	  of	  resources	  have	  more	  than	  one	  type	  

14	  
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Bibliographic	  content	  

•  Bibliographic	  databases	  
–  The	  old	  (e.g.,	  MEDLINE)	  have	  been	  revitalized	  with	  new	  
features	  

–  New	  ones	  (e.g.,	  Na/onal	  Guidelines	  Clearinghouse)	  have	  
emerged	  

•  Web	  catalogs	  
–  Share	  many	  characteris/cs	  of	  tradi/onal	  bibliographic	  
databases	  

•  Real	  simple	  syndica/on/Rich	  site	  summary	  (RSS)	  
–  “Feeds”	  provide	  informa/on	  about	  new	  content	  

15	  

Bibliographic	  databases	  

•  Contain	  metadata	  about	  (mostly)	  journal	  
ar/cles	  and	  other	  resources	  typically	  found	  in	  
libraries	  

•  Produced	  by	  
– U.S.	  government	  

•  e.g.,	  MEDLINE	  and	  subsets,	  genomics	  informa/on,	  etc.	  

– Commercial	  publishers	  
•  e.g.,	  EMBASE	  –	  part	  of	  larger	  SciVal,	  CINAHL	  

16	  
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MEDLINE	  

•  References	  to	  biomedical	  journal	  literature	  
–  Original	  medical	  IR	  applica/on	  –	  launched	  in	  1966	  
–  Free	  to	  world	  since	  1998	  via	  PubMed	  –	  pubmed.gov	  

•  Produced	  by	  Na/onal	  Library	  of	  Medicine	  (NLM)	  
•  Sta/s/cs	  (hmp://www.nlm.nih.gov/bsd/
bsd_key.html)	  
–  Over	  20	  million	  references	  to	  peer-‐reviewed	  literature	  
–  Over	  5,000	  journals,	  mostly	  English	  language	  
–  Over	  700,000	  and	  growing	  new	  references	  added	  yearly	  

•  Links	  to	  full	  text	  of	  ar/cles	  and	  other	  resources	  

17	  

Let’s	  take	  a	  tour	  of	  PubMed	  

•  User	  wants	  to	  know	  about	  treatment	  of	  
conges/ve	  heart	  failure	  with	  angiotensin-‐
conver/ng	  enzyme	  (ACE)	  inhibitors	  
– PubMed	  maps	  query	  into	  appropriate	  Boolean	  
statement	  

•  Simple	  AND	  yields	  way	  too	  many	  results,	  so	  
want	  to	  narrow	  down,	  especially	  to	  best	  
evidence	  
– Done	  by	  applying	  Limits	  or	  using	  Clinical	  Queries	  

18	  



10 

Naviga/ng	  to	  pubmed.gov	  

19	  

Search	  on	  just	  CHF	  –	  note	  features	  

20	  
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And	  more	  features	  

21	  

Search	  on	  just	  ACE	  inhibitors	  

22	  
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Need	  to	  AND	  these,	  but	  s/ll	  too	  many	  

23	  

What	  if	  I	  forget	  the	  AND?	  

24	  
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How	  did	  it	  do	  that?	  
•  PubMed	  mapping	  determines	  terms	  and	  appropriate	  
Boolean	  operators,	  e.g.,	  
–  “conges/ve	  heart	  failure	  ace	  inhibitors”	  becomes:	  
–  ("heart	  failure"[MeSH	  Terms]	  OR	  ("heart"[All	  Fields]	  AND	  
"failure"[All	  Fields])	  OR	  "heart	  failure"[All	  Fields]	  OR	  
("conges/ve"[All	  Fields]	  AND	  "heart"[All	  Fields]	  AND	  
"failure"[All	  Fields])	  OR	  "conges/ve	  heart	  failure"[All	  
Fields])	  AND	  ("angiotensin-‐conver/ng	  enzyme	  
inhibitors"[MeSH	  Terms]	  OR	  ("angiotensin-‐conver/ng"[All	  
Fields]	  AND	  "enzyme"[All	  Fields]	  AND	  "inhibitors"[All	  
Fields])	  OR	  "angiotensin-‐conver/ng	  enzyme	  inhibitors"[All	  
Fields]	  OR	  ("ace"[All	  Fields]	  AND	  "inhibitors"[All	  Fields])	  OR	  
"ace	  inhibitors"[All	  Fields]	  OR	  "angiotensin-‐conver/ng	  
enzyme	  inhibitors"[Pharmacological	  Ac/on])	  

25	  

But	  9000+	  is	  s/ll	  way	  too	  much	  

26	  
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So	  can	  limit	  by	  RCT	  

27	  

S/ll	  too	  many,	  so	  use	  other	  limits	  

28	  
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Or	  further	  limits	  

29	  

Another	  op/on	  is	  Clinical	  Queries	  

30	  



16 

Clinical	  Queries	  also	  allows	  other	  
ques/on	  types	  

31	  

Na/onal	  Guidelines	  Clearinghouse	  

•  Produced	  by	  Agency	  for	  Healthcare	  Research	  and	  
Quality	  (AHRQ)	  
– www.guideline.gov	  

•  Contains	  detailed	  informa/on	  about	  guidelines	  
–  Including	  degree	  they	  are	  evidence-‐based	  
–  Interface	  allows	  comparison	  of	  elements	  in	  database	  
for	  mul/ple	  guidelines	  

•  Has	  links	  to	  those	  that	  are	  free	  on	  Web	  and	  links	  
to	  producers	  when	  proprietary	  

32	  
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Web	  catalogs	  

•  Generally	  aim	  to	  provide	  quality-‐filtered	  Web	  
sites	  aimed	  at	  specific	  audiences	  
– Dis/nc/on	  between	  catalogs	  and	  sites	  blurry	  

•  Some	  are	  aimed	  towards	  clinicians	  
– HON	  Select	  –	  hmp://www.hon.ch/HONselect/	  
– Transla/ng	  Research	  into	  Prac/ce	  –	  
www.tripdatabase.com	  

•  Others	  are	  aimed	  towards	  pa/ents/consumers	  
– Healthfinder	  –	  www.healthfinder.gov	  

33	  

RSS	  

•  RSS	  “feeds”	  provide	  short	  summaries,	  typically	  of	  news,	  
journal	  ar/cles,	  or	  other	  recent	  pos/ngs	  on	  Web	  sites	  

•  Users	  receive	  RSS	  feeds	  by	  an	  RSS	  aggregator	  that	  can	  
typically	  be	  configured	  for	  the	  site(s)	  desired	  and	  to	  filter	  
based	  on	  content	  
–  Work	  as	  standalone,	  in	  Web	  browsers,	  in	  email	  clients,	  etc.	  

•  Two	  versions	  (1.0,	  2.0)	  but	  basically	  provide	  
–  Title	  –	  name	  of	  item	  
–  Link	  –	  URL	  of	  full	  page	  
–  Descrip/on	  –	  brief	  descrip/on	  of	  page	  

34	  
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Full-‐text	  content	  

•  Contains	  complete	  text	  as	  well	  as	  tables,	  
figures,	  images,	  etc.	  

•  If	  there	  is	  corresponding	  print	  version,	  both	  
are	  usually	  iden/cal	  

•  Includes	  
– Periodicals	  
– Books	  
– Web	  sites	  –	  may	  include	  either	  of	  above	  

35	  

Full-‐text	  primary	  literature	  

•  Almost	  all	  biomedical	  journals	  available	  electronically	  
– Many	  published	  by	  Highwire	  Press	  (www.highwire.org),	  
which	  adds	  value	  to	  content	  of	  original	  publisher,	  including	  
Bri(sh	  Medical	  Journal,	  Journal	  of	  the	  American	  Medical	  
Associa(on,	  New	  England	  Journal	  of	  Medicine,	  etc.	  

–  Growing	  number	  available	  via	  open-‐access	  model,	  e.g.,	  
Biomed	  Central	  (BMC),	  Public	  Library	  of	  Science	  (PLoS)	  

•  Other	  publishers	  license	  and	  provide	  to	  vendors	  –	  e.g.,	  
from	  Ovid,	  MDConsult,	  etc.	  

•  Impediments	  to	  wider	  dissemina/on	  are	  economic	  and	  
not	  technical	  (Hersh	  2000;	  McGuigan,	  2007)	  

36 
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Books	  

•  Textbooks	  
– Most	  well-‐known	  clinical	  textbooks	  are	  now	  available	  
electronically	  

•  e.g.,	  Harrison’s	  Principles	  of	  Internal	  Medicine	  
– Most	  are	  bundled	  into	  large	  collec/ons	  by	  publishers	  

•  e.g.,	  Access	  Medicine,	  Elsevier,	  Kluwer	  (Lippincom	  Williams	  &	  
Wilkins)	  

–  NLM	  has	  developed	  books	  site	  as	  part	  of	  PubMed	  
•  hmp://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=Books	  

•  Compendia	  of	  drugs,	  diseases,	  evidence,	  etc.	  
•  Handbooks	  –	  very	  popular	  with	  clinicians	  

37	  

Value	  added	  for	  electronic	  books	  
•  Mul/media,	  e.g.,	  skin	  
lesions,	  shuffling	  gait	  of	  
Parkinson’s	  Disease,	  
etc.	  

•  Bundling	  of	  mul/ple	  
books	  

•  Can	  be	  updated	  in	  
between	  “edi/ons”	  

•  Linkage	  to	  other	  
informa/on,	  e.g.,	  to	  
references,	  self-‐
assessments,	  updates,	  
other	  resources,	  etc.	  

38	  
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Web	  sites	  
•  Plenty	  of	  good	  content	  can	  be	  retrieval	  by	  
Google,	  Bing,	  and	  other	  general	  search	  engines	  
–  Caveat	  lector	  et	  viewor	  -‐	  let	  the	  reader	  and	  the	  viewer	  
beware	  (Silberg,	  1997)	  

•  There	  are	  also	  more	  narrow	  coherent	  collec/ons	  
of	  informa/on	  on	  Web	  
– Usually	  take	  advantage	  of	  Web	  features,	  such	  as	  
linking,	  mul/media	  

–  Increasingly	  integrated	  with	  other	  resources	  and	  
available	  on	  different	  playorms	  (e.g.,	  integrated	  into	  
electronic	  health	  records	  [EHRs],	  on	  smartphones,	  
etc.)	  

39	  

Some	  notable	  full-‐text	  content	  on	  
Web	  sites	  

•  Government	  agencies	  
– Na/onal	  Cancer	  Ins/tute	  

•  www.cancer.gov	  
– Centers	  for	  Disease	  Control	  –	  travel	  and	  infec/on	  
informa/on	  

•  www.cdc.gov	  
•  hmp://www.cdc.gov/travel/	  

– Other	  NIH	  ins/tutes,	  e.g.,	  Na/onal	  Heart,	  Lung,	  
and	  Blood	  Ins/tute	  (NHLBI)	  

•  www.nhlbi.nih.gov	  

40	  
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Full-‐text	  Web	  sites	  (cont.)	  

•  Physician-‐oriented	  medical	  news	  and	  overviews,	  e.g.,	  
– Medscape	  –	  www.medscape.com	  
–  PEPID	  –	  www.pepid.com	  
– Many	  professional	  socie/es	  provide	  to	  members,	  e.g.,	  
hmp://www.acponline.org/clinical_informa/on/	  

•  Pa/ent/consumer-‐oriented,	  e.g.,	  
–  Intelihealth	  –	  www.intelihealth.com	  
–  NetWellness	  –	  www.netwellness.com	  
– WebMD	  –	  www.webmd.com	  

•  Many	  mobile	  apps	  provide	  health	  informa/on,	  e.g.,	  
–  iTriage	  –	  www.itriagehealth.com	  

41	  

Annotated	  

•  Non-‐text	  or	  structured	  text	  annotated	  with	  
text	  

•  Includes	  
–  Image	  collec/ons	  
– Cita/on	  databases	  
– Evidence-‐based	  medicine	  databases	  
– Clinical	  decision	  support	  
– Genomics	  databases	  
– Other	  databases	  

42	  
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Image	  collec/ons	  
•  Most	  prominent	  in	  the	  “visual”	  medical	  special/es,	  
such	  as	  radiology,	  pathology,	  and	  dermatology	  

•  Well-‐known	  collec/ons	  include	  
–  Visible	  Human	  –	  hmp://www.nlm.nih.gov/research/visible/
visible_human.html	  

–  BrighamRad	  –	  hmp://brighamrad.harvard.edu/	  
– WebPath	  –	  hmp://library.med.utah.edu/WebPath/
webpath.html	  

– More	  pathology	  –	  PEIR,	  www.peir.net	  
–  DermIS	  –	  www.dermis.net	  
– More	  dermatology	  –	  www.visualdx.com	  

•  Many	  have	  associated	  text,	  which	  assists	  with	  
indexing	  and	  retrieval	  

43	  

Cita/on	  databases	  

•  Science	  Cita(on	  Index	  and	  Social	  Science	  Cita(on	  
Index	  
– Database	  of	  journal	  ar/cles	  that	  have	  been	  cited	  by	  
other	  journal	  ar/cles	  

– Now	  part	  of	  a	  package	  called	  Web	  of	  Science,	  which	  
itself	  is	  part	  of	  a	  larger	  product,	  Web	  of	  Knowledge	  
(Thomson-‐Reuters)	  

•  isiweboznowledge.com,	  wokinfo.com	  

•  SCOPUS	  –	  hmp://www.info.sciverse.com/scopus	  
•  Google	  Scholar	  –	  scholar.google.com	  

44	  
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Evidence-‐based	  medicine	  databases	  

•  Cochrane	  Database	  of	  Systema/c	  Reviews	  
–  Collec/on	  of	  systema/c	  reviews,	  kept	  updated	  

•  Evidence	  “formularies”	  
–  Clinical	  Evidence	  –	  BMJ	  
–  JAMAevidence	  
–  PIER	  (Physician’s	  Informa/on	  and	  Educa/on	  Resource,	  
American	  College	  of	  Physicians)	  –	  disease-‐oriented	  
overviews,	  tagged	  for	  evidence	  

•  Up	  to	  Date	  
–  Clinically	  oriented	  overviews	  of	  medicine	  

•  InfoPOEMS	  
–  “Pa/ent-‐oriented	  evidence	  that	  mamers”	  

45	  

Clinical	  decision	  support	  (CDS)	  
•  Content	  used	  in	  CDS	  systems,	  usually	  part	  of	  
EHRs	  
– Order	  sets	  (usually	  “evidence-‐based”)	  
–  CDS	  rules	  
– Health/disease	  management	  templates	  

•  Growing	  and	  evolving	  commercial	  market	  for	  
such	  tools,	  especially	  as	  EHR	  adop/on	  increases;	  
leaders	  include	  
–  Zynx	  –	  www.zynxhealth.com	  
–  Thomson	  Reuters	  –	  thomsonreuters.com	  
–  EHR	  vendors	  themselves	  and	  partners	  

46	  
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Genomics	  databases	  

•  Na/onal	  Center	  for	  Biotechnology	  Informa/on	  
(NCBI,	  www.ncbi.nlm.nih.gov;	  Sayers,	  2012)	  
collec/on	  links	  
–  Literature	  references	  –	  MEDLINE	  
–  Textbook	  of	  gene/c	  diseases	  –	  On-‐Line	  Mendelian	  
Inheritance	  in	  Man	  

–  Sequence	  databases	  –	  Genbank	  
–  Structure	  databases	  –	  Molecular	  Modeling	  Database	  
–  Genomes	  –	  Catalog	  of	  genes	  
– Maps	  –	  Loca/ons	  of	  genes	  on	  chromosomes	  

47	  

Other	  databases	  

•  ClinicalTrials.gov	  
– Originally	  database	  of	  clinical	  trials	  funded	  by	  NIH	  
– Now	  used	  as	  register	  for	  clinical	  trials,	  with	  results	  
repor/ng	  for	  some	  (DeAngelis,	  2005;	  Laine,	  2007;	  
Zarin,	  2011)	  

•  NIH	  RePORTER	  	  
– hmp://projectreporter.nih.gov/reporter.cfm	  
– Database	  of	  all	  research	  grants	  funded	  by	  NIH	  
– Replaced	  the	  CRISP	  database	  

48	  
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Aggrega/ons	  –	  integra/ng	  many	  
resources	  

•  Clinical:	  Merck	  Medicus	  –	  
www.merckmedicus.com	  
–  Collec/on	  of	  many	  resources	  available	  to	  any	  licensed	  
US	  physician	  

•  Biomedical	  research:	  Model	  organism	  databases,	  
e.g.,	  Mouse	  Genome	  Informa/cs	  
– www.informa/cs.jax.org	  

•  Consumer:	  MEDLINEplus	  –	  medlineplus.gov	  
–  Integrates	  a	  variety	  of	  licensed	  resources	  and	  public	  
Web	  sites	  

49	  

Evalua/on	  
•  Ques/ons	  onen	  asked	  

–  Is	  system	  used?	  
–  Are	  users	  sa/sfied?	  
–  Do	  they	  find	  relevant	  informa/on?	  
–  Do	  they	  complete	  their	  desired	  task?	  

•  Most	  studied	  group	  is	  physicians,	  with	  systema/c	  
reviews	  of	  results	  (Hersh,	  1998,	  Pluye,	  2005)	  

•  Most	  IR	  evalua/on	  research	  has	  focused	  on	  retrieval	  of	  
relevant	  documents,	  which	  may	  not	  capture	  full	  
spectrum	  of	  usage	  
–  Onen	  consists	  of	  challenge	  evalua/ons	  that	  develop	  “test	  
collec/ons”	  –	  best	  known	  is	  (non-‐medical)	  Text	  Retrieval	  
Conference	  (TREC,	  trec.nist.gov)	  (Voorhees,	  2005)	  
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Is	  system	  used?	  

•  Most	  studies	  done	  prior	  to	  ubiquitous	  Internet,	  
electronic	  health	  records,	  mobile	  devices,	  etc.	  

•  Studies	  in	  various	  clinical	  se|ngs	  (Hersh,	  2009;	  
Magrabi,	  2005)	  showed	  average	  use	  varied	  from	  
0.3	  to	  8.7	  accesses	  per	  person-‐month	  

•  Whatever	  the	  actual	  number,	  this	  paled	  in	  
comparison	  to	  known	  physician	  informa/on	  
needs	  (Gorman,	  1995)	  of	  two	  ques/ons	  per	  every	  
three	  pa/ents	  
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Are	  users	  sa/sfied?	  

•  Most	  studies	  report	  good	  user	  sa/sfac/on,	  
but	  some	  interes/ng	  studies	  to	  note	  
– Nielsen	  (1994)	  meta-‐analysis	  found	  associa/on	  
(though	  imperfect)	  between	  user	  sa/sfac/on	  and	  
ability	  to	  use	  computer	  systems	  

– Most	  Internet	  users	  believe	  they	  mostly	  find	  
informa/on	  they	  are	  seeking	  (Taylor,	  2010;	  Fox,	  
2011)	  
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Do	  they	  find	  relevant	  informa/on?	  

•  Most	  common	  approach	  to	  evalua/on	  
•  Usually	  measured	  by	  relevance-‐based	  
measures	  of	  recall	  and	  precision	  

•  With	  ranked	  output,	  can	  combine	  recall	  and	  
precision	  into	  aggregate	  measures	  
– Mean	  average	  precision	  (MAP)	  
– Binary	  preference	  (bpref)	  
– Normalized	  discounted	  cumula/ve	  gain	  (NCDG)	  
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How	  well	  do	  clinicians	  search?	  Early	  
results	  from	  Haynes	  (1990)	  
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Searcher	  Type	   Recall	   Precision	  
Novice	  clinicians	   27%	   38%	  
Expert	  clinicians	   48%	   48%	  
Librarians	   49%	   57%	  
Other	  findings	  
• 	  Limle	  overlap	  among	  retrieval	  sets	  

• 	  Searchers	  tended	  to	  find	  similar	  quan//es	  of	  disparate	  
relevant	  documents	  

• 	  Novice	  searchers	  sa/sfied	  with	  results	  
• 	  Adequate	  informa/on	  or	  ignorant	  bliss?	  
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Extending	  evalua/on	  beyond	  
physicians	  and	  documents	  

•  Other	  clinicians	  
–  Nurses	  –	  Rolye,	  1995	  
–  Pharmacists	  –	  Wanke,	  1988	  
–  Nurse	  prac//oners	  –	  Hersh,	  2000;	  Hersh,	  2002	  

•  Biomedical	  researchers	  
–  Very	  limle	  study	  of	  their	  use	  of	  IR	  systems	  
–  Inves/gated	  by	  TREC	  Genomics	  Track	  (Hersh,	  2006;	  Hersh,	  
2009)	  –	  hmp://ir.ohsu.edu/genomics/	  

•  Image	  retrieval	  –	  ImageCLEFmed	  (Hersh,	  2006;	  
Hersh,	  2009)	  
–  Retrieval	  performance	  related	  to	  query	  type,	  measure	  
selec/on	  

–  hmp://ir.ohsu.edu/image/	  
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Recall	  and	  precision	  studies	  yield	  
useful	  results,	  but	  

•  Are	  searchers	  able	  to	  solve	  their	  informa/on	  
problems	  by	  using	  system?	  
–  Some	  results	  research	  have	  used	  “task-‐oriented	  
approach”	  to	  measure	  ques/on-‐answering	  

–  Hersh	  (2002)	  –	  use	  of	  MEDLINE	  to	  answer	  clinical	  
ques/ons	  

•  Medical	  students	  answered	  34%	  of	  ques/ons	  before	  system,	  51%	  
anerwards	  

•  Nurse	  prac//oner	  students	  answered	  34%	  of	  ques/ons	  before	  
system	  but	  did	  not	  change	  with	  system	  

•  Time	  to	  answer	  a	  ques/on	  was	  ~30	  minutes	  
•  No	  associa/on	  of	  recall	  or	  precision	  with	  correct	  answering	  
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Another	  task-‐oriented	  study	  

•  Westbrook	  (2005)	  –	  use	  of	  online	  evidence	  
system	  
– Physicians	  answered	  37%	  of	  ques/ons	  before	  
system,	  50%	  anerwards	  

– Nurse	  specialists	  answered	  18%	  of	  ques/ons	  
before	  system,	  50%	  anerwards	  

– Those	  who	  had	  correct	  answers	  had	  higher	  
confidence	  in	  their	  answers,	  but	  those	  not	  
knowing	  answer	  ini/ally	  had	  no	  difference	  in	  
confidence	  whether	  answer	  right	  or	  wrong	  
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How	  do	  IR	  systems	  impact	  physician	  
prac/ce?	  	  (Pluye,	  2004)	  

•  Qualita/ve	  study	  found	  four	  themes	  men/oned	  by	  
physicians	  
–  Recall	  –	  of	  forgomen	  knowledge	  
–  Learning	  –	  new	  knowledge	  
–  Confirma/on	  –	  of	  exis/ng	  knowledge	  
–  Frustra/on	  –	  that	  system	  use	  not	  successful	  

•  Researchers	  also	  noted	  two	  addi/onal	  themes	  
–  Reassurance	  –	  that	  system	  is	  available	  
–  Prac/ce	  improvement	  –	  of	  pa/ent-‐physician	  rela/onship	  
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Challenges	  for	  IR	  evalua/on	  moving	  
forward	  

•  Must	  understand	  tasks	  of	  user	  and	  focus	  
evalua/on	  accordingly	  

•  Ul/mate	  measure,	  like	  any	  other	  informa/cs	  
applica/on,	  might	  be	  health	  outcome	  
– This	  may	  be	  difficult	  with	  IR	  systems	  since	  usage	  
may	  not	  directly	  impact	  outcomes	  of	  pa/ent	  care	  
or	  research	  ac/vity	  
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Research	  direc/ons	  –	  applying	  IR	  to	  
medical	  records	  

•  Most	  medical	  records	  s/ll	  in	  narra/ve	  
documents,	  where	  natural	  language	  
processing	  (NLP)	  techniques	  are	  improving	  but	  
s/ll	  imperfect	  (Stanfill,	  2010)	  

•  For	  some	  tasks,	  can	  we	  take	  an	  IR	  approach?	  
– TREC	  Medical	  Records	  Track	  uses	  de-‐iden/fied	  
corpus	  of	  medical	  records	  in	  ini/al	  task	  of	  
iden/fying	  pa/ents	  as	  candidates	  for	  clinical	  
research	  studies	  (Voorhees,	  2011)	  

60	  



31 

TREC	  Medical	  Records	  Track	  test	  
collec/on	  

61	  
(Courtesy,	  Ellen	  Voorhees,	  NIST)	  

3EKrCWvnwcbU 

DISCHARGE SUMMARY 
... 
PRINCIPAL DIAGNOSES: 
1. Urinary tract infection. 
2. Gastroenteritis. 
3. Dehydration. 
4. Hyperglycemia. 
5. Diabetes mellitus. 
6. Osteoarthritis. 
7. History of anemia. 
8. History of tobacco use. 
  
HOSPITAL COURSE:  The patient is a **AGE[in 40s] 
-year-old insulin-dependent diabetic who  
presented with nausea,... 

VISIT LIST 
RECORD-VISIT MAP 

Report Extract 

20071026ER-9qWiuGEk8Xkz-488-541231171 

20073482DS-56d8329-100-34234561 

20071026RAD-9qWiuGEk8Xkz-488-1222308213 

20073482DS-56d8329-100-34234561 

20071027HP-9qWiuGEk8Xkz-488-1348146618 

20073482DS-56d8329-100-34234561 

2007100542DS-56d8329-100-34234561 

20073482HP-56d8329-100-342348376 

200782RAD-56d83asd29-100-34238923847 

20071028HP-9qWiuGEk8Xkz-488-1617583866 

2007348932DS-56dnp29-100-34289345023804 

20073482DS-56d83fsdf29-344-34234561 

20071030DS-9qWiuGEk8Xkz-488-856269896 

200734462RAD-56d8329-800-87342345323 

17,198 visits 101,712 reports (93,552 mapped to visits)  

Topics	  of	  TREC	  Medical	  Records	  Track	  –	  
easy	  and	  hard	  

•  Easiest	  –	  consistently	  best	  results	  
–  105:	  Pa/ents	  with	  demen/a	  
–  132:	  Pa/ents	  admimed	  for	  surgery	  of	  the	  cervical	  spine	  for	  fusion	  or	  

discectomy	  
•  Hardest	  –	  consistently	  worst	  results	  

–  108:	  Pa/ents	  treated	  for	  vascular	  claudica/on	  surgically	  
–  124:	  Pa/ents	  who	  present	  to	  the	  hospital	  with	  episodes	  of	  acute	  loss	  

of	  vision	  secondary	  to	  glaucoma	  
•  Large	  differences	  between	  best	  and	  worst	  results	  

–  125:	  Pa/ents	  co-‐infected	  with	  Hepa//s	  C	  and	  HIV	  
–  103:	  Hospitalized	  pa/ents	  treated	  for	  methicillin-‐resistant	  

Staphylococcus	  aureus	  (MRSA)	  endocardi/s	  
–  111:	  Pa/ents	  with	  chronic	  back	  pain	  who	  receive	  an	  intraspinal	  pain-‐

medicine	  pump	  
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Another	  research	  direc/on:	  ques/on-‐
answering	  

•  Users	  may	  retrieve	  documents,	  but	  usually	  want	  
answers	  to	  ques/ons	  

•  Subarea	  of	  IR	  research	  has	  focused	  on	  ques/on-‐
answering	  systems	  (Strzalkowski,	  2006)	  

•  Most	  recent	  “hype”	  of	  ques/on-‐answering	  is	  the	  
IBM	  Watson	  system	  
– Developed	  out	  of	  TREC	  Ques/on-‐Answering	  Track	  
(Voorhees,	  2005;	  Ferrucci,	  2010)	  

–  Beat	  humans	  at	  Jeopardy	  (Markoff,	  2011)	  
– Now	  being	  applied	  to	  healthcare	  (Ferrucci,	  2012)	  
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Conclusions	  

•  Mine	  
–  IR,	  including	  in	  biomedicine,	  has	  become	  
widespread	  and	  mainstream	  

– Challenges	  s/ll	  exist,	  especially	  in	  specific	  domains	  
and/or	  for	  specific	  tasks	  

– Plenty	  of	  room	  len	  for	  research	  but	  building	  on	  
top	  of	  exis/ng	  systems	  and	  not	  de	  novo	  

•  Yours?	  
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