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Overview'of'today’s'class'

•  Where’s'health'data'collected?'
•  Why'is'it'collected?'

– And'why'worry'about'why?'



Meaningful'use'

•  Incen.ves'for'not'just'adop.ng'EHR,'but'using'
them'to'improve'care'

•  3'components'from'ARRA'(2009)'
– Using'EHR'in'meaningful'way'
– Exchanging'health'informa.on'to'improve'quality'
of'care'

– Using'EHR'to'submit'clinical'quality'and'other'
measures'



Stages'

Healthit.gov'



Examples'of'primary'uses'of'EHR'

•  Order'tests,'medica.ons'
•  Billing''
•  Documenta.on'(admission,'discharge,'care'
plan,'medical'history,'etc)'



•  Core'objec.ves:'must'meet'
•  Menu:'pick'certain'#'from'op.ons'



hXp://dashboard.healthit.gov/quickstats/
pages/FIG\Hospital\Adop.on\of\Pa.ent\
Engagement\Func.onali.es.php'



Criteria'–'Stage'2'

cms.gov'



Stage'2'core'
Report on all 16 Core Objectives: '
1.  Use'computerized'provider'order'entry'(CPOE)'for'medica.on,'laboratory'and'radiology'orders''
2.  Record'demographic'informa.on''
3.  Record'and'chart'changes'in'vital'signs''
4.  Record'smoking'status'for'pa.ents'13'years'old'or'older''
5.  Use'clinical'decision'support'to'improve'performance'on'high\priority'health'condi.ons''
6.  Provide'pa.ents'the'ability'to'view'online,'download'and'transmit'their'health'informa.on''
7.  within'36'hours'aeer'discharge.''
8.  Protect'electronic'health'informa.on'created'or'maintained'by'the'Cer.fied'EHR'Technology''
9.  Incorporate'clinical'lab\test'results'into'Cer.fied'EHR'Technology''
10.  Generate'lists'of'pa.ents'by'specific'condi.ons'to'use'for'quality'improvement,'reduc.on'of''
11.  dispari.es,'research,'or'outreach''
12.  Use'cer.fied'EHR'technology'to'iden.fy'pa.ent\specific'educa.on'resources'and'provide''
13.  those'resources'to'the'pa.ent'if'appropriate''
14.  Perform'medica.on'reconcilia.on''
15.  Provide'summary'of'care'record'for'each'transi.on'of'care'or'referral''
16.  Submit'electronic'data'to'immuniza.on'registries''
17.  Submit'electronic'data'on'reportable'lab'results'to'public'health'agencies''
18.  Submit'electronic'syndromic'surveillance'data'to'public'health'agencies''
19.  Automa.cally'track'medica.ons'with'an'electronic'medica.on'administra.on'record'(eMAR)''

cms.gov'



Stage'2'menu'
Report on 3 of 6: '
1. Record'whether'a'pa.ent'65'years'old'or'older'
has'an'advance'direc.ve''

2. Record'electronic'notes'in'pa.ent'records''
3. Imaging'results'accessible'through'CEHRT''
4. Record'pa.ent'family'health'history''
5. Generate'and'transmit'permissible'discharge'
prescrip.ons'electronically'(eRx)''

6. Provide'structured'electronic'lab'results'to'
ambulatory'providers''

cms.gov'



Stage'3'\'interoperability'

•  Share'data''
– %'of'pa.ents'message'provider'
– Electronic'summaries'for'other'providers'

•  Other'
– %'of'electronic'prescrip.ons/orders'

•  Handle'pa.ent\generated'data'
– %'generated'



Available'data'

•  All'providers'demonstra.ng'meaningful'use'
and'receiving'payment'listed'publicly,'updated'
quarterly'

•  hXp://www.cms.gov/Regula.ons\and\
Guidance/Legisla.on/EHRIncen.vePrograms/
DataAndReports.html'



Informa.on'exchange'

Healthit.gov'



Fig.'2'''Schema.c'layout'of'the'CTICU'and'key'ac.vi.es'during'which'observa.ons'were'conducted.'Pa.ent'cubicles'surround'the'Nursing'
sta.on'where'most'of'the'clinical'informa.on'systems'lie.'The'leXers'on'the'human'representa.ons'signify'the'followi...'

Malhotra,'S.,'Jordan,'D.,'Shortliffe,'E.'&'Patel,'V.L.,'2007,'Workflow'
modeling'in'cri.cal'care:'piecing'together'your'own'puzzle,'Journal(of(
biomedical(informa0cs,'40(2),'pp.'81\92'





Malhotra,'S.,'Jordan,'D.,'Shortliffe,'E.'&'Patel,'V.L.,'2007,'Workflow'
modeling'in'cri.cal'care:'piecing'together'your'own'puzzle,'Journal(of(
biomedical(informa0cs,'40(2),'pp.'81\92'



Fig.'6'''The'cogni.ve'workflow'model'for'inpa.ent'care.'The'workflow'flows'in'an'an.\clockwise'fashion.'Although'this'being'a'con.nuous'cycle'
with'no'start'or'finish,'the'symbol'of'the'sun'(morning)'can'be'used'as'the'star.ng'point.'Please'note'the'three'levels'of'abstrac.on'(see'text'for'
details):'(a)'the'complete'workflow'model'as'top'level,'(b)'the'grouped'CZs'shown'with'different'background'colors—1'through'3,'(c)'the'
individual'cri.cal'zones—1'through'7.'The'4th'level'is'the'individual'level'which'was'shown'in'Fig.'5'with'the'aXending'as'an'example.''

Malhotra,'S.,'Jordan,'D.,'Shortliffe,'E.'&'Patel,'V.L.,'2007,'Workflow'
modeling'in'cri.cal'care:'piecing'together'your'own'puzzle,'Journal(of(
biomedical(informa0cs,'40(2),'pp.'81\92'





Informa.on'exchange''

•  Within'hospital ''
– Between'units,'people'with'different'roles,'etc'

•  Between'mul.ple'organiza.ons ''
– Primary'care'+'specialist,'etc'



Why'is'informa.on'exchange'
important?'

•  Reduce'duplicate'tests'
•  Improve'diagnosis'and'treatment'

– E.g.'Medica.on'interac.ons,'allergies'
– Results'of'prior'tes.ng/diagnoses'ruled'out'

•  Reduce'errors/improve'efficiency'
– Eg.'Asking'for'family'history'repeatedly'

•  Research!''Feedback'loop,'missing'data'



Why'is'informa.on'exchange'hard?'

•  Pa.ent'matching'
•  Preserving'privacy'
•  Differing'data'formats'



What’s'the'prac.cal'impact'

•  Study'took'all'major'emergency'departments'
in'Memphis,'compared'outcomes'with'HIE'
and'without'

•  Access:'6.8%'of'ED'visits'(12'EDs),''associated'
with'decreased'hospital'admissions'

•  Cost:'es.mate'HIE'reduced'overall'cost'by'
$1.07'million'(primarily'due'to'reduced'
admissions)' The$financial$impact$of$health$informa1on$exchange$on$emergency$

department$care$
Mark'E'Frisse,'Kevin'B'Johnson,'Hui'Nian,'Coda'L'Davison,'Cynthia'S'
Gadd,'Kim'M'Unertl,'Pat'A'Turri,'Qingxia'Chen'
J(Am(Med(Inform(Assoc'amiajnl\2011\000394Published'Online'First:'4'
November'2011'doi:10.1136/amiajnl\2011\000394'



Study design.  

Frisse M E et al. J Am Med Inform Assoc doi:10.1136/
amiajnl-2011-000394 

Copyright © by the American Medical Informatics Association. All rights reserved. 



HIE'Models'

•  Direct'exchange'between'care'providers'
– Ex:'Doctor'refers'pa.ent'to'specialist'for'follow\
up,'and'sends'brief'history'

•  Central'organiza.on'
– many\to\many'

•  Pa.ent'mediated'
– EX:'PHR,'bringing'paper'records'to'appointment'



Direct'exchange'

•  Pushing'info'to'public'health'registries,'
sending'orders'and'results'to'clinicians'

•  Challenges?'

•  Different'data'formats'
•  Depends'on'individuals'reques.ng/matching'
pa.ents'



Pa.ent'exchange'

(consumer'mediated'exchange)'
•  Pa.ents'share'access'with'their'providers'
•  In'some'cases,'can'correct'errors,'add'
informa.on'



e\Pa.ent'Dave'

•  hXps://www.youtube.com/watch?v=cxZy\
Vnu0c0'



However…'

People'hide'informa.on'
– Lab'tests'under'assumed'name'
– Seeking'an'out'of'state'provider'rather'than'
primary'care'

– Giving'false'informa.on'
– Simply'not'giving'informa.on'when'requested'

13\17%'of'consumers'in'recent'surveys'say'
they’ve'engaged'in'informa.on'hiding'in'their'
record'



Query'model'

•  Alice'comes'to'emergency'room,'physician'
wants'to'get'all'of'Alice’s'records'from'all'of'
her'providers'



HIOs'

•  Health'Informa.on'organiza.ons'
•  Regional'HIO'

– Serves'a'specific'geographic'area'
•  HII'(health'informa.on'infrastructure)'
•  NHII'='na.onal'HII,'e.g.'connected'RHIOs'



Why'NHII?'

•  Biosurveillance'
•  Full'sharing'of'records'
•  Integra.on'with'public'health'
•  Clinical'trials'



Shortliffe,'E.H.'&'Cimino,'J.J.,'2013,'Biomedical(Informa0cs:(Computer(
Applica0ons(in(Health(Care(and(Biomedicine,(Springer'Verlag.'



Shortliffe,'E.H.'&'Cimino,'J.J.,'2013,'Biomedical(Informa0cs:(Computer(
Applica0ons(in(Health(Care(and(Biomedicine,(Springer'Verlag.'





Case'studies'

1.  Take'a'few'minutes,'read'over'case'studies'
2.  Pair'up,'choose'2'to'discuss.''
3.  Discuss'how'these'would'be'different'under'

direct'exchange,'a'central'HIO,'and'
consumer\mediated'exchange.'

4.  Is'there'one'approach'overall'that'you'would'
argue'is'beXer?'



Pa.ent'matching'

•  Basic'problem:'How'do'we'know'Joe'Smith'at'
Hospital'A'is'the'same'Joe'Smith'at'Hospital'B?'

•  Effects'of'incorrect'match'
– Medical'errors:'e.g.'missing'allergy/incorrect'
allergy'

– Loss'of'privacy:'disclosing'another'pa.ent’s'info'
•  Challenges'

– Missing'data,'highly'scaXered'records,'common'
characteris.cs'



UPI'

•  Everyone'gets'a'“unique'pa.ent'
iden.fier”'(UPI)'

•  SSN'oeen'used,'this'would'replace'that'

•  What’s'are'pros/cons?'Is'it'a'bigger'security'
risk?'

•  Note:'congress'has'banned'funding'HHS'to'
inves.gate'UPIs'



Other'approaches'

•  Algorithmic'
•  Biometric'

hXp://www.healthit.gov/sites/default/files/pa.ent\matching\white\
paper\final\2.pdf'



hXp://www.healthit.gov/sites/default/files/pa.ent\matching\white\
paper\final\2.pdf'



Challenges'

•  Data'may'be…'
– Missing'
–  Incorrect'
– Outdated'



Data'from'outside'hospital?'

hXp://vimeo.com/81272562'
'



Today’s'paper'



For'next'week'

•  Read'
– S.'Abhyankar,'D.'Demner\Fushman,'F.'M.'
Callaghan,'and'C.'J.'McDonald.'Combining'
structured'and'unstructured'data'to'iden.fy'a'
cohort'of'icu'pa.ents'who'received'dialysis.'
Journal'of'the'American'Medical'Informa.cs'
Associa.on'


