
1CSC Alliance

The CSC Alliance
Working with NHS Connecting for Health

to deliver the National Programme for IT

**

SNOMED in an 
Emergency Care Solution

David Robinson 

22nd September 2009



CSC Alliance 2

Introduction

Medical (GP) background – part time since1994

Worked in Clinical Terminology 15 years

NHS 1994 - 2002

Read codes

SNOMED

National Programme for IT since March 2004

Accenture/CSC

SystmOne (Primary Care)

Lifenet/ECS (Ambulance)

Lorenzo (Acute/Secondary)

Data migration
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Emergency Care Solution (ECS) for NHS Ambulance Services

• Produced by MedUSA/Medtronic

• Point-and-click tablet PC application for use by paramedic 
crews at the scene of an incident. 

• Pen or touch-driven interface using graphical elements 

• Clicking elements causes either a new screen of different 
options and elements to appear, or at the end point, a 
clinical data item is recorded. 

• Implemented across England as part of National 
Programme for Information Technology
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Dispatch Message

Ambulance Trust

Hospital

ePCR Viewer

CSC Data Centre

Zoll or Medtronic defibrillators

Field ePCR application

ePCR Viewer

ePCR local 

admin. &  

reporting

CAD System

ePCR – server 

application

Capture ECG data 

Completed ePCR

available for viewing

ECS – Data Flow Model

Ambulance Vehicle

CAD = Computer Aided Despatch

ePCR = Electronic Patient Care Record
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ECS Interface
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Examination Screen
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Treatment Screen



CSC Alliance 8

ECS - Web Viewer
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High level sections

• Patient Identification

• History

• Primary survey

• Vital signs

• Examination

• Treatment

• Care plan

• Incident

• Review
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SNOMED in the  ECS Application

• Implemented across England as part of National Programme for 
Information Technology

• SNOMED mandated for new applications

• Limited end user pull for SNOMED

– Expert Reference Group 

– Including GPs used to Read codes & aware of advantages 

– Provided governance role

• Terminology team (Accenture then CSC ) asked to SNOMED code

– Neill Jones

– Andrew Perry

– Jeremy Rogers

– David Robinson

50 years combined terminology experience
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Starting point

• Data in Excel spreadsheet

• Up to 10 ‘levels’ navigation to final ‘click’ for data entry

• Corresponding to buttons/picture selection

• Meaning possibly determined by > 1 level

• 6500 entries in total
Level 1 Level 2 Level 3 Level 4 Level 5

ID Identification Personal Sex Female

ID Identification Personal Sex Male

HISTORY PMH NEURO CVA (Stroke) N/A 

HISTORY PMH NEURO Dementia N/A

Care Plan Impression General Systems Obs / Gynae Retained placenta

Care Plan Impression General Systems Obs / Gynae Pre-eclampsia

Physical Exam Systems GU/GI Catheter in situ N/A

Physical Exam Systems GU/GI Haematemesis confirmed N/A

Physical Exam Area Specific Back Lumbar Spine Contusion (look)

Physical Exam Area Specific Back Lumbar Spine Crepitus (feel)
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First steps

• Migrate data into MS Access Database

– Known issues with Excel & SNOMEDIDs

– Accept that Excel more commonly used application

– But need greater functionality for this exercise

• Requested 13 fields in application to store data 

– Max 6 OAV triples/qualifiers to represent post-coordination

– Given single1000 character text field

• Decision made to store using SNOMED compositional grammar in 
‘close to user’ form

Lesson 1:

Applications tend not to be

designed around SNOMED (yet)
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SNOMED Compositional Grammar

• Modified Backus-Naur Format

• Lightweight syntax

• Easier for humans to read compared with XML

• No industry standard parsers

• Handles pre- & post-coordination

• 194828000|Angina pectoris|

• 125605004|Fracture of bone|:363698007|Finding 
site|=304679005|Bone structure of 
knee,|272741003|Laterality|=7771000|Left,|116676008|Associated 
morphology|=20946005|Fracture, closed|

• SNOMED Clinical Terms® Abstract Logical Models and 
Representational Forms
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Access database

Imports from Excel spreadsheet
SNOMED data – SNOMEDIDs pasted from Clue browser

Preferred terms automatically populated
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Access database

Imports from Excel spreadsheet
SNOMED Compositional Grammar Expressions generated

from  populated fields via query
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SNOMED in MS Access

• Significant advantages over Excel

– Data manipulation

– Enforcement of referential integrity

– Generation of SNOMED Compositional grammar expression

• SNOMEDIDs

– Known issues with namespace SNOMEDIDs

– Define SNOMEDIDs as decimal/fixed/zero decimal points

– Import via query on attached ‘text’ fields

• QA & legality checking

– Sanctioned and allowable post-coordination

• Import & export sections to allow team members to work concurrently

Lesson 2:

For a standalone database 

package MS Access handles 

SNOMED well
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Content – overall mappings

Coding status Number Percent

Codable (satisfactory map)

Significant need for post-coordination

5893 83.7

Codable (sub-optimal map)

64% resolved by request to UKTC

929 13.2

Not codable (out of scope SNOMED)

e.g. demographic, composite concepts

164 2.3

Not codable (potentially in scope)

90% resolved by request to UKTC

47 0.7

Removed from application 9 0.1

Lesson 3:

Be on good terms with your 

national terminology centre

Acknowledgements:

Ed Cheetham

Ian Green
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Post-coordination

• 58% of entries required post-coordinated concept

– 57% sanctioned/refinement

– 43% ‘allowable’

• Possibly skewed by nature of the application

– Anatomical navigation

– Extensive examination findings section

• Maximum of 3 attributes required

• Multiple representation options

– Allergies pre & post-coordination

– Embedded laterality

– Case by case decision e.g. NHS guidance

Lesson 4:

Without implementing post-

coordination SNOMED scope will 

be limited.



CSC Alliance 19

SNOMED issues – modelling & content

• Pain
– Severity

– Origin

– Radiation

– Provoking factors Not fully modelled – multiple pre-coordinated concepts

– Relieving factors

– Quality

– Onset

• Unintuitive anatomical site
– CSF mouth/ear/nose

– 230744007 ‘Cerebrospinal fluid leak - Central nervous system space

– 68382005 ‘Cerebrospinal fluid otorrhoea - Meninges structure 
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SNOMED issues – concept types

• Some overlaps/gaps on different concept types

• Symptoms – disorders

– Known difficult area with blurring

– Code to available concepts

• Problem – disorders

– Some ‘problem’ concepts but not enough to cover all requirements

– Code to disorders with agreement ERG

• Morphology – disorders

– Some missing disorder concepts

– Requests to UKTC for major gaps

– Code to less specific concept & use ‘associated morphology’ attribute

• Events - disorders

– Mechanism of injury

– Code to available concepts

Lesson 5:

Without a pragmatic approach 

SNOMED scope will be limited.



CSC Alliance 21

Coding in isolation from the application

• Known issue defining data requirements in isolation from terminology

• Reverse also true e.g.

• Back/Dorsal  = Dorsum of  hand

• Not dorsum of thorax

Level 1 Level 2 Level 3 Level 4 Level 5

Physical exam Area Specific Back Dorsal: Right Haematoma

Physical exam Area Specific Back Dorsal: Right Impaled Object

Lesson 6:

SNOMED coding needs to be integrated 

into the whole development process to 

work properly
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Quality Assurance & Legality checking

• SNOMED coding by humans = inevitable errors

• Multiple representational options

– Inter- and intra-terminologist variability

• > 50 referential QA rules e.g.

– Inactive concepts

– Incomplete OAV triples

– Unapproved attributes

– Redundant laterality

• Legality checking

– Visual basic script by Jeremy Rogers

– Utilised a metadata table of sanctioned and allowable post-coordination 
derived from SNOMED documentation

– SNOMED User Guide/SNOMED Technical Reference Guide
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ECS SNOMED data

• Stored in CSC data centre

• Trusts have access for patient based data

• Existing reporting mechanism outside SNOMED

• Strategic reporting application on development roadmap

• Messaging to other applications

– NPfIT Summary Care Record

– Work ongoing for next release

– HL7 V3 standard
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Messaging in HL7 V3

• NPfIT includes ‘Summary Care Record’

• Centrally hosted – available 24/7

• Later releases of NPfIT applications expected to message to SCR

• Next release of ECS – ongoing work

• NPfiT Message Implementation Manual (MIM)

– Includes SNOMED subsets defining content to be messaged

• Applied against SNOMED in CSC data centre

• 3 areas considered

– Allergies & Adverse Reactions a

– Drugs a

– Diagnoses/Findings ?    (Not ‘formal’ diagnoses)
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Message section - allergies

Imports from Excel spreadsheet
HL7 CD datatype SNOMED expression  generated

from  populated fields via query
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Summary - overview

• 6500 hard coded entries

• Totally transparent to the end user

• Very resource intensive process

– Estimated 1 man year effort

– 4 experienced terminologists

– ‘Learning by doing’

• Advantages in pre-configured SNOMED expressions

• Particular approach for this application

• Unlikely to be a scalable approach across other applications

Lesson 7:

SNOMED coding is not easy but involves a 

lot of fun!
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Summary – lessons learned

• Applications tend not to be designed around SNOMED

• MS Access handles SNOMED well 

• Collaborate with national terminology centre

• Without post-coordination SNOMED scope will be limited 

• Without a pragmatic approach SNOMED scope will be limited 

• SNOMED coding needs to be integrated into the whole process

• SNOMED coding is not easy but involves a lot of fun

Any questions?


