
Health'Informa.cs'

Lecture'3'
'

Samantha'Kleinberg'
samantha.kleinberg@stevens.edu'



Who'accesses/creates'data?'

Nurses' Clinicians'

Pa.ents'

?'

EHR'



EHR'components'

•  Pa.ent'data'(view/entry)'
•  Ordering'
•  Decision'support'
•  Communica.on'



hMp://mimic.physionet.org/UserGuide/node12.html'



EHR'





8

hMp://healthdesignchallenge.com'



Order'entry'

Shortliffe'EH,'Cimino'JJ'(2013)'Biomedical'Informa.cs:'Computer'
Applica.ons'in'Health'Care'and'Biomedicine.'Springer'Verlag'



Decision'Support'



Types'of'data'

•  Narra.ve'text'
– Medical'history,'descrip.on'of'current'illness,'family'
history'

–  Template,'free'text'
•  Numerical'values'
–  Laboratory'tests,'vital'signs,'some'aggregate'
measures'

•  Image'
–  X^ray,'ultrasound'

•  Other'
– Genomic'



Structuring'data'

•  Controlled'vocabularies'
– Term'list:'set'of'concepts,'no'overlap'

– Ontologies:'concepts'and'structure'

•  Why'do'we'need'controlled'vocabularies?'



Some'major'vocabularies''

•  ICD9/10'–'diagnosis'codes'
•  SNOMED^CT'(Systema.zed'NOmenclature'of'
MEDicine)'

•  RxNorm'–'drug'names'

•  MeSH'(medical'subject'heading)'

•  LOINC'(Logical'Observa.on'Iden.fier'Names'
and'Codes)'



ICD9'

hMp://www.icd9data.com/2013/Volume1/390^459/420^429/428/
default.htm'



ICD10'

hMp://www.healthcareitnews.com'



Claims'data'

•  ICD9/10'codes'

•  Coder'assigns'billing'codes'for'visit'based'on'
info'in'EHR'

•  Many'studies'use'only'claims'data.'
– What’s'the'problem'with'that?'



ICD9'for'research?'

Health'Serv'Res.'2005'October;'40(5'Pt'2):'1620–1639.'
doi:'10.1111/j.1475^6773.2005.00444.x'

Health'Serv'Res.'2008'August;'43(4):'1424–1441.'
doi:'10.1111/j.1475^6773.2007.00822.x'



^Calculate'how'oken'code'men.oned'given'opportuni.es'(dates'with'some'ICD9'
codes'recorded)'
^Use'distribu.on'of'propor.on'to'calculate'differen.al'entropy'
^Entropy'captures'variability/uncertainty'
'
^Had'physicians'create'gold'standard'(categorizing'as'chronic/acute),'used'majority'





SNOMED'



rela.onships'

•  Viral'pneumona'is'a'infec.ve'pneumonia'is'a'
pneumonia'

hMp://ihtsdo.org/'



RxNORM'

hMp://jerryfahrni.com/'



LOINC'

hMp://search.loinc.org'



Unstructured'data'

hMp://mimic.physionet.org'



hMp://mimic.physionet.org'



NLP'example'

CLEF'Corpus:'Seman.c'Annota.on'of'Clinical'
Text'



NLP'task'examples'

•  Which'pa.ents'met'Framingham'CHF'criteria?'

•  What'drugs'and'symptoms'are'oken'
men.oned'together?'

•  Ques.on'Answering'
•  Summariza.on'



NLP'approaches'

•  Bag'of'words'
•  Linguis.c'rules'
•  Data'driven'



Data'

•  MIMIC'II'deiden.fied'EHR'data'+'notes'
– ShARe/CLEF'
– hMps://sites.google.com/site/shareclefehealth/
data'

– hMp://clefehealth2014.dcu.ie'
•  i2b2'challenges'
– Rela.ons,'coreference,'temporal'statements'

– hMps://www.i2b2.org/NLP/DataSets/Main.php'



Redundancy'



NLP'challenges'

•  Time'

•  Nega.ons,'Uncertainty'
•  Context''
– Obese'vs.'morbidly'obese'

– Dis.nguishing'seman.cs'(MI'='myocardial'
infarc.on,'mitral'insufficiency)'

•  Resolving'references'



Levels'of'granularity'



Combining'structured/unstructured'
data='



Personal'health'record'

Basic'idea:'pa.ent'managed,'can'be'shared'with'
others'
Types:'
•  Pa.ent'access'to'part'of'EHR'(ins.tu.on^
based)'

•  Self^maintained'(pa.ent'creates'their'history/
updates'all'info)'

•  Export'EHR'to'3rd'party'site,'adds'data'(Google'
PHR,'Microsok'Health'Vault)'



PHRs'and'privacy'

•  Because'they’re'not'medical'providers,'
external/linked'PHR'not'subject'to'HIPAA'

•  Provider'PHRs'ARE'covered'by'HIPAA'
– Any'problems?'



Who’s'using'PHRs?'



Users'

Abbrevia.ons:'CHF,'conges.ve'heart'failure;'
PHR,'personal'health'record;'
SES,'socioeconomic'status.'
'
!
P<.001'for'all'comparisons.'
'
'
Race/ethnicity'data'total'100%'aker'addi.on'
of'other/excluded'race'
category.'Other'variables'do'not'total'100%'
because'of'rounding.'



Intensity'

•  51%'low'use'(0^1'log'ins'over'2'years)'
•  27%'high'use'(10+'log'ins)'
– 41%'of'these'were'age'51^65''

•  Common'message'types'
– Ques.on'about'care,'medica.on'refills,'referrals/
appointments'

•  More'comorbi.es'='more'messages'



Discussion'

1.  Pair'up,'pick'who'will'be'pro/con'
2.  3'minutes,'brainstorm''

3.  5'minutes,'debate'



PHR'pros/cons'

•  Maintain'and'reuse'
informa.on'(HIE)'

•  Pa.ents'can'correct'
errors,'fill'in'gaps'
–  Centralized,'can'deal'
with'mul.ple'providers'

•  BeMer'understanding'of'
health'

•  Barriers'to'use/access'
•  Data'quality'
–  Pa.ents'introducing'
errors,'removing'
informa.on'

•  Security'
•  Pa.ent'concern/'not'
understanding'data'



Google'Health'

•  Import'data'from'EMR,'pharmacy,'etc'



Online'communi.es'

pa.entslikeme.com'



Open'data'

hMp://www.youtube.com/watch?
v=mVZI7NBgcWM'



PGP'

•  Goal:'disentangle'genotype,'phenotype,'
environment'

•  Full'sequence'data,'medical'records,'imaging,'etc'
•  Ongoing'
–  PGP^10:'10'volunteers'
–  PGP^Harvard'now'over'3K,'but'only'a'few'hundred'
sequences'

–  PGP^Canada'
–  PGP^UK:'50'first'year,'then'aim'to'recruit'100K'(just'
started'at'end'of'2013)'



PGP'poten.al'risks(part)'
•  The'risks'of'public'disclosure'of'your'gene.c'and'trait'informa.on'could'affect'your'employment,'

insurance'and'financial'well^being'and'social'interac.ons'for'you'and'your'family. ''
•  Anyone'with'sufficient'knowledge'and'resources'could'take'your'DNA'sequence'data'and/or'

posted'trait'informa.on'and'use'that'data,'with'or'without'modifica.on,'to:'(i)'infer'paternity'or'
other'features'of'your'genealogy;'(ii)'claim'sta.s.cal'evidence'that'could'affect'your'employment,'
insurance'or'ability'to'obtain'financial'services;'(iii)'claim'relatedness'to'criminals'or'incriminate'
rela.ves;'(iv)'make'synthe.c'DNA'and'plant'it'at'a'crime'scene,'or'otherwise'use'it'to'falsely'
iden.fy'you;'or'(v)'reveal'the'possibility'of'a'disease'or'unknown'propensity'for'a'disease.''

•  Whether'or'not'it'is'lawful'to'do'so,'you'could'be'subject'to'actual'or'aMempted'employment,'
insurance,'financial,'or'other'forms'of'discrimina.on'or'nega.ve'treatment'on'the'basis'of'the'
public'disclosure'of'your'gene.c'and'trait'informa.on'by'the'PGP'or'by'a'third'party. ''

•  The'distribu.on'of'your'cell'lines'could'result'in'the'crea.on'and'further'distribu.on'by'a'third'
party'of'addi.onal'cell'lines,'organs,'or'.ssues'containing'your'DNA'for'research,'commercial,'
clinical,'or'other'uses,'including'certain'forms'of'assisted'reproduc.on,'some'of'which'you'may'find'
objec.onable'or'upseung. ''

•  If'you'have'previously'made'available'or'intend'to'make'available'gene.c'informa.on'in'a'
confiden.al'seung,'for'example'in'another'research'study'or'in'a'clinical'trial,'the'data'that'you'
provide'as'part'of'the'PGP'may'be'used,'on'its'own'or'in'combina.on'with'your'previously'shared'
data,'to'iden.fy'you'as'a'par.cipant'in'otherwise'confiden.al'gene.c'research'or'trials. ''

'




