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Motivation NHS

Connecting for Health

« SNOMED is complicated

e Needs browsers that:

e Can make full complexity |
accessible and understandable (RS

e Can suppress distracting or
unwanted detail
e Impression:
e Lots of browsers
e Very different
e Sometimes poor functionality




Goal INHS

Connecting for Health

 Phase One (in paper):

o Compile superset of all browsing features/functions
Implemented by existing SNOMED browsers

« Initial investigation of featureset variability

 Phase Two (completed - not in paper):
* Determine reproducibility of featureset testing
 Document and compare individual browser feature sets

* Purely functional assessment
e NOT Utility : which browser for which use case?
 NOT Usabillity: Ergonomics, performance, stability



Method NHD)

Connecting for Health

 Phase One (in paper)
* [terative inspection of browsers
 Augment feature superset with any novel features
 QOrganise emerging feature superset under themes
« Define reproducible operational tests for each feature

 Phase Two (completed - not in paper)

e Quadruple re-inspection of all browsers against
feature superset

 Consensus meeting where inspectors disagree
 Refine operational test definitions



Materials:

19" out of 25 Browsers

(AxSys SNOMED Browser)*
CalTs

CliniClue

CLIVE

EdBrowser

HealthTerm (CareCom)
LExPlorer (HLI)

MyCroft (Apelon)

NCI Terminology Browser
OntoBrowser
OpenKnoME
Protéegé-OWL

S\[0]=

INHS

Connecting for Health

SNOCT (Medsight) **
SnoFlake

TTOC**

UMLS RRF Browser
Virginia Tech Browser
FDB Browser

NOT INSPECTED
ACE (Informatics Inc)
Classification Workbench
LinkOping Browser

NHS CUI Demonstrator
Ocean Informatics

Visual Read

*AxSys browser inspected non-interactively via limited screen captures only

** Not in paper



Phase One Results: INHS.
Feature Superset Connecting for Health

e 149 features in browsing superset

 Includes 6 not implemented in ANY browser
but could be a good idea

« 8 Themes:
 Core table data (sct_concepts, sct_relationships, sct_descriptions)
- Ancillary data (subsets, xmaps, derived views, 3" Party data)
o Searching (text-to-concept search and filter)
e Visualisation (result set sorting, data suppression, tree widgets)
. Navigation (hyperlinked browsing, favourites)
e Postcoordination (expression builder, validator)

. Usability and Interoperation (drag & drop, resultset import/export)
e Other (content error reporting)



Phase One Results: Sample

SEARCHING
Text-toconcept search techniques and filtering
Search by ConceptlD 105531004 Concepts can be searched for by direct entry of their conceptlD, as well as
Has {andior does not have) concept stabus Moator Search can be filtered to return ONLY those concepts with status=5 (limite:
Has (andior does not have) concept supercategary Moator Search can be filtered to OMLY return 2 concepts that are in [Special Conc
Has (andior does not have) ancestor = conceptlD Moator Search can be filtered to show OMLY 1 concept that is a subtype of 41557
Has (ancior does not have) relationship st with 6% endoscopic AMND MOT (procedureDevice=endoscope) returns 22 procedures with 'endos
Is {or is not) used in relationship st from Yy valve NOT PartOf anat.  (Jan 2008 data) should return 280646001 “alve of nasolacrimal duct, 1105E
By namespace of originating authoring certre Gelfoarm Search can be filtered to return only the 2 concepts that are in the 1000000
By description status Phytohernagglutinin Search restricted to retired descriptions (status=1) returns 10663005 OMNLY
By description type insane Search restricted to preferred term returns zero results (Unrestricted search
By description language tranguilizer in ‘en-LIS" IJan 2008 data) returns 36 concepts without filtering to restrict results to en
s (hof) member of subset larnisil in Subs=et: 109034 (lan 2008 UK data) returns 28 active concepts if filtered to include anly thos
Exact string match (neluding on mutitoken strings) [feeding education] Cnly 4 CORE concepts are returned on exact match; B will be returned by
Partial string match fwildearded) tetral® Browser returns at least 86299006 Tetralogy of Fallot (rmay also return othel
Force excludednclude terms that match token tetral® -shunt Browser does MOT return 12363009 Camplete repair of tetralogy of Fallot wi
Force excludedinclude matches by frequency of token in index
Phonefic guery expansion (Metaphane, SoundEx ete) epididimiss Browser either automatically substitutes correct spelling 'epididymis’ ar prot
Sterntming and part of speech lexical substhie query expansion toys Search on toys"will return 87 results if the plural is being normalised to toy
Strip trailingleading spaces & non-alpha characters on conceptiD 3418005 Any concept 1D followed by white space or a comma
Wiord concatenation query expansion wheel chair Browser returns 225612007 junder clinical findings) as well as ather results
Colloguial termn or external term substhion query expansion fetal Browser returns [401091000 Cold agglutinins level : foetal cells {procedure))
Stopword list (guery contraction by blacklist) between / specified Mo results (a3 opposed to the expected hundreds of resufts) are returned to single word Lsing
Token separators other than WS in descriptions Doc Exact word match returns 131455004 Cham-Doc catle] and 1326006 11-Deoxycoricostero
Force case sensiivednsensitive searching ACE ws ace Case sensitive search on ACE will not NOT also return Ace bandage (1656
Handlmg Dfd|a|:rrh|:s anchen I Meéniére [Lovwchen] returns [1325D?DDE| anchen du:ug] desplte ho unau:n::ented matu:h
i descript T oJwser T
Handling of dlacrltlcs igde Lowchen / Méniére s [Lowchen] returns [132607008
Lt 1 st o 1 —otmplex
Full regular expression syntax for search expression %M _ni_re% or equiv Browser LOWC h en d 0] g] d es p | te no
Type ahead autocompletion / sugnesion Search b . D
Groupingghesting of results by supercategory / subsumpgion prosthesis™ 430resu UNACCEN ted matc h ) [Men | ere]
Refurns matching description|D rows ear AMD catheter Returns - ;
Returns non-redundant set of concepts with matching descripions ear AMD catheter Returns returns 252546006 d €s plte no
Search match ranking by freguency of clinical enduser usage Browser
Search match resutt sorfing by character lencth Browser aCC en ted m atC h .
Search match accuracy scoring and rankinglsorting by score Browser displays search results ordered according to some metric for the a
Resulttruncated, or paged, by user defined limit (2.q. to mazx 500 results) The user can set a threshold maximum number of results to be returned, ar
Result throtiing by user defined match accuracy score threshold YWhere the browser computes a match accuracy value on each match, the |

Mo. Resutts to 'ear catheter' (aciive concepts anly) with default search ear catheter Result = all concepts returned PLUS all their descendants on July 2007 co



Phase Two Results: 1
Validation of operation tests Cconnecting for Health

 Six browsers quadruple inspected
* Four reviewers (inc 3 SNOMED content authors) in parallel
e Consensus meeting where any disagreement
» QOperational tests refined to increase reproducibility

» Solo vs Consensus Results:

BROWSER |SOLO CONSENSUS
SCORE SCORE

SNOB 110 110

CLINICLUE 68 71 Thick client / standalone
CLIVE 56 o4

VETMED 39 39

CATTS 35 37 Web based browsers

NCI 36 35



Phase Two Result: INHS

Per-browser feature count

CliniClue (72)
|OpenjnoME (58)
CLIVE (54)
ealthTerm (51)
lorer (48)

dBrowser (46)

yCroft (45)
-RRF (43) SNOB (110)
[

tégé|(41)
(89)

Connecting for Health

0 (38
0% (B7
1l e35)
& Quadruple consensus
D :. plawser (32) Single reviewer (JR)
D (4Q

!:.m |I E (%)
pNQ q “ (25)

O 10 20 30 40 50 60 70 8 90 100 110 120 130 140
Implemented features per browser

150




Phase Two Result:
...with negative marking

CliniClue (66)
OpenKnoME (51)
CLIVE (48)
HealthTerm (46)
LExPlorer (45)
EdBrowser (43)
My Croft (38)
UMLS-RRF (40)
Protégé (30)
\Vetivied (36)
TTOC (32)
@CaililSi (32)
NEI[(25)
Ontobrowser (20)
FDB (20)
Snoflake (12)

INHS

Connecting for Health

SNOB! (110)

For each feature NOT implemented:
Lose 1 point if >50% DO implement it

Lose 2 points if > 75% do

SnoCT (14)

0

10

20

30 40 50 60 /0 80 90

100 110 120 130 140 150

Implemented features per browser



Phase One Results: IS
Impoverished featuresets Connecting for Health

« Average of only 40 features per browser
e Range 18-110, SDEV=17
e About a quarter of what's possible

 All but one browser implements less than
half all possible features

 Where (almost) all of what’s possible is
Implemented at least one other browser



Phase One Results: IS
ldiosyncratic featuresets Connecting for Health

Only 5 features found in all browsers
Only 17 more found in most (>66%)

70 features in more than one browser, but
only a minority of all browsers (<33%)
19 further features unigue to one browser

e But not the same browser
e 6 browsers have at least one unique feature



INHS

Connecting for Health

How Idiosyncratic, exactly ?




Featureset comparison NS

CO e tab | o d ata Connecting for Health

CORE SNOMED CT DATA
Basic Concept Table Info

Fully Specified Mame A A A S R SR Y O Y N R
ConceptlD A N A R (R R (R AR R (N (R R (R A R R SR
ConceptStatus (original numerical value) Y Yo i by

ConceptStatus (human readable text - current, ambiguous etc) Yo Yoo by by Yo
l=Primitive N A S LA S N

CTW3I0 VoW L A YN N oo
SMNOMEDRT ID N YO Y Y Y Y oo by oo
Basic Description Table Info

Description|D WO i R i Yo A
ConceptlD L A A R R R A R A A A
DescriptionStatus (original numeric value) i i i Y A
Descriptionstatus (current, erroneous, retired etc) by b

Description Type (preferred, synonym, FSM) W oo v T W W
Term YN Y Y Y Y Y Y YWY Y OY Y Y OYOYO YO
InitialCapitalStatus Flag Yalue Displayed Y Y i Y

Language (en, en-gb, en-us etc) Y Y Y i by Y
Basic Relationship Table Info

RelationshiplD i Yoy v

ConceptlD1 (ar FSMPreferred term) Y Y r"Y Y Y Y Y Y XYY Y Yy Y v Y
RelationshipType (or FSMN/Preferred term) YN Y Y Y Y Y Y Y Y OY Y Y N ¥ A
ConceptlD2 (or FSM/Preferred term) YoOr Y Y Y Y Y Y Y Y Y Y Y Y Y Y
Characteristic Type (defining ws opfional vs addiional) WO L A A 5 h
Refinability Yoy W i A W

RoleGroup Yo Yo by Yo Y Y




Featureset comparison e
An Ci | | ary d ata Connecting for Health

AMNCILLARY. 3rd PARTY AND DERIVABLE DATA
Ancillary Table Info

Crossmaps

Subszet membership

Concept history (when added etc)

Mamespacefextension identification
3rd Party Info

Original SNOMED 1D Preferred Term

Original CTV3 Preferred Term

Original external scheme terms

Hyperlink to Xmapped scheme browsers

Alloveable Concept Model Relationships

Dynamic flagging of modelled relationships outside concept model
Derivable Table Info

All concepts that use X in their definition

Forward history relationships

Fewverse history relationships

Content Metrics

Reverse cross maps

Code conversion (single SCTID -= nearest target scheme map)
All members of one subset

Shart narmal form

Long normal form

Dynamic inhertance of relationships

Similarly indexed concepts

Other concepts with exact same descriptionis)
SHOMED Release Wersioning

Mames of all source files actually loaded

Currency of content (whether release is outdated)
Simultaneous browsing of any set of different SCT releases

A AR A - = ==

= = ===

- = =




Featureset comparison

Visualisation & Navigation  connecting for Health

VISUALISATION
Hierarchy And Other Content Visualisation

Indefinitely Expandable/Callapsible Ancestor Tree

Indefinitely Expandable/Callapsible Descendant Tree
Indefinitely Expandable/Callapsible Bidirectional Falyhierarchy
Bidirectional transitive closure only browser

Descendant Hierarchy does not hawe ta start from SHOMEDCT Concept
Large result warning and bail-out

Flag where same concept currently displayed =1 time same
Alphasorting of synonyms

Alphasorting of siblings

Collation of relaionships on same atfribute within a role group

Felationships are not sorted (+- collated) numerically by attribute
Felationships are alphasorted (+/~ collated) by role name

sets of same relationships can't be sorted numerically by
Alphasorting within sets of same relationship by value name
Conceptual grouping or fittering of relationships by relaionship supertype
Fendering of superscript/subscript descriptors

Fendering of diacritics

Colour and typographic coding of hierarchy nodes by status etc
=noflake S Cloud # Other GLI views

Hierarchies an non 15-A relationships by
Dynamic Display Filtering

By concept status Y Y

By description status 5 h Y 5
By description type Y by

By description language by

= == ===
= ==

- =

= === ===
= = =
A
- ==
= == ===
=
= == ===
Fi
- =
=
=
=
= ===

- =

NAVIGATION
Hierarchy Havigation
Browse history (back, forward buttons)
Refocus browser on any displayed concept thyperlinked browsing)
Fefocus browser on 'Home' concept
Fersistent user-defined favourites list

- =
- =
=

N A A

= ===
= ===

- =
= ===




Featureset comparison s
Usab|||ty & |nteroperation Connecting for Health

USABILITY & INTEROPERATION
User Interface Usability and Interoperability

|r|t|-'rr|-4| Drag- -md drup

hitecture £ AP
wi Interface




Featureset comparison NS

Postcoordination, Other Connecting for Health

POSTCOORDINATION
Postcoordinated Expressions

Expression builder LI L S Y b
Allowable choices offered predictively Y Y
Fefinable choices offered predictively L A S
Fefinability flag aware Yoo
Allowable/Refinable/Optional candidate forecasting by
Mested expression building by
Fole group aware Yoo by
Fostcoordinated expression validation against concept madel b b
Dynamic classifier by Y
MISCELLANED_US
Content ermor reporting
Internal content errar reporting Y Y
Internal content errar management Y Y
External content errar reparting Y Y
External content errar syndication Y Y
Other User Interface Features
subset editor and exporter Y Y
TOL' Parser by b
Standalone (does not require internet connection) Yoo Yo Y by
Bail-out to view on raw tables by

Distribiwted independent of data (user can rebuild) ' by o ' by




Why this matters Lo

Connecting for Health

¢ ldiosyncratic
Features

) 4

Inter-rater
¢ variability

4

Interop-rability
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ldiosyncratic searching...




SEARCHING

Text-to-concept search technigues and filtering
Search by ConceptlD
Has (andfor does not have) concept status
Has {andfor does not have) concept supercategory
Has (and/or does not have) ancestaor = conceptlD
Has {andfor does not have) relationship atts with %Y
I= (or iz not) used in relationship atty from %Y
By namespace or ariginating authoring centre
By description status
By description type
By description language
Iz (noth member of subset
Exact string match {including on multitoken strings)
Partial string match (wildcarded)
Force excludefinclude terms that match token
Force excludedfinclude matches by frequency of token in index
Fhaonetic query expansion (Metaphone, SoundEx etc)
Stemming and part of speech lexical substitute query expansion
Strip trailingfleading spaces & non-alpha characters on conceptlD
YWWord concatenation query expansion
Colloguial term ar external term substitution query expansion
Stopweord list {query contraction by blacklist)
Token separators other than WS in descriptions
Force case sensitivefinsensitive searching
Handling of diacritics
Indexation by =4 relationship to concepts with matching
Indexation by non-izA relationship to concepts with matching
Boolean combinations
Full regular expression syntax for search expression
Type ahead autocompletion f suggestion
Groupingfnesting of results by supercategory £ subsumption
Heturns matching descriptionlD rows
Feturns non-redundant set of concepts with matching descriptions
Search match ranking by frequency of clinical enduszer usage
Search match result softing by character length
Search match accuracy scoring and rankingfsorting by scoare
Fesult truncated, or paged, by user defined limit {e.g. to max 500

LA S S A S S .

Y

Fesult throttling by user defined match accuracy score threshald
Mo, Results to 'ear catheter' (active concepts only) with default




Summary Lo

Connecting for Health

 Growing number of SNOMED CT browsers
* One best of breed by clear margin

* Generally limited and idiosyncratic sophistication
o All but 1 implements <50% possible functionality
 Poor overlap in featuresets

* Browsing of ancillary data, and postcoordination
expression builders, are particularly limited

 Web-based browsers generally very poor

 Significant risk to interoperability
« Especially (but not only) search/sort behaviours



Future work NHS

Connecting for Health

e Maintain feature superset

e New browsers, new features
- E.g. multilingual user interface

 Test and Compliance Data

e Existing operational tests exploit chance features of
current international and UK release data
- These are transient; tests not portable across releases
- Requirement for stable test and compliance extension
— Alpha version completed

e Minimum browser requirements



INHS

Connecting for Health
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