
“Does the technology 
live up to the hype?”



“Usable, useful and used…”



Interoperability



NHS Data Dictionary
• Data model and dictionary demonstrations
• Components
• Attributes
• Classes
• Data Elements
• Data Sets

https://www.datadictionary.nhs.uk/help/demonstrations.html

https://www.datadictionary.nhs.uk/help/demonstrations.html


What is a Day 
Case?

A Day Case has a 
Patient 

Classification
of Day Case 
Admission

A Day Case 
Admission is an 

Elective Admission 
with no expected 

overnight stay

An Elective Hospital 
Provider Spell starts 
with an Admission 
from a Waiting List 

to a Ward

An Elective 
Admission starts a 
Hospital Provider 

Spell

A Ward is a group 
of Hospital Beds

A hospital bed includes any device used to permit a 
patient to lie down when the need to do so is as a 

consequence of the patient’s condition rather than the 
need for an active intervention

A couch or trolley should be considered a bed provided it is used regularly to 
permit the patient to lie down , such as in a day surgery ward .

Beds, couches or trolleys used when performing specific short procedures , such 
as an Endoscopy , taking an hour or less should NOT be counted as a bed if they 

are being used solely due to the intervention .

Beds, couches or trolleys for lengthy procedures such as renal dialysis and 
procedures that require a means of support such as a couch or special chair .  
These should  be counted as a bed if they are used regularly for this purpose .

If the procedure requires narcosis then the bed , couch or trolley used should be  
counted as a bed if they are used regularly for this purpose 

An Elective 
Admission is 

Admitted from 
Waiting List



Standardisation & Clinical Coding
• Standardisation
• clinical workflows / orders / structured data entry tools
• UK PRSB documentation - https://theprsb.org/standards/

• Coding
• diagnoses / symptoms / problems  SNOMED CT
• drugs      dm+d 
• operations / procedures   OPCS 4.10

https://theprsb.org/standards/


Classification vs Terminology (I)
• Classification
• System of arranging terms of a particular type into logical 

groups of ‘like’ entities
• Structural framework for statistical information

• Good for audit, business planning, epidemiology

• ICD-10 International Classification of Disease
  10th edition, overseen by WHO



Classification vs Terminology (II)
• Terminology
• Phrases used by an expert to record information
• Organised as collections
• Captures relationships and linkages between concepts

• SNOMED-CT Systematised Nomenclature of Medicine 
   Clinical Terms

    arose from NHS & College of American 
    Pathologists
    overseen by SNOMED International (IHTSDO)





Classification:  ICD-10
• “Struck by a turtle”

• Chapter XX

• V00-Y99 External causes of morbidity
• W50-W64 Exposure to animate mechanical forces
• W59 Contact with other non-venomous reptiles
• W59.2 Contact with turtles
• W59.22 Struck by turtle

• W59.22XA initial encounter
• W59.22XD subsequent encounter
• W59.22XS sequela



Terminology: SNOMED CT
• “Bruised nose from a collision with an Asiatic box turtle”

   60897004 | contusion of nose | 
   42752001 | due to | 
   217883006 | accidental collision with moving object |
   246075003 | causative agent | 
   31067007 | Asiatic box turtle | 





Records-based analysis (I)



Records-based analysis (II)





Messaging Constructs

717121000000105,  46635009  =  History of DM

887111000000104,  46635009  =  Family history of DM



Laboratory
• Which assay?  Which units etc….?

• September 23, 1999
• Mars orbiter spacecraft was lost
• 286-day journey
• $327.6 million project cost

• Incorrect units used in the thruster calculations

• Lockheed Martin sent data in Imperial units (pounds)
• NASA was expecting metric units (Newtons)









Real life…



22Transforming the future…

Operational Analysis - Internal



23Transforming the future…

Operational Analysis - External
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Records-based Analysis (III)

• Routine diagnoses, each attributed 1-3 points
• 6+ points  =  possible undiagnosed immunodeficiency

J Allerg Clin Immunol 2014

Transforming the future…
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Records-based Analysis (IV)
• 40 diagnoses with SNOMED CT codes
• 2.1 million patient records scanned:  1 Jan 2015 - 31 Dec 2017

• 16,085 patients had one or more diagnoses

• 842 with a score of 6 or higher
• 92 with a score of 9 or higher

Transforming the future…



Decision Support (I)

(c) Epic Systems Corporation 2026

• 16% of allergy-related alerts lead to a change in prescription
•  850+ significant adverse medication reactions prevented (at 

least 2,500 bed days & £1m saved per year)
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Records-based Analysis - ML (I)

Transforming the future…

• Capability of generative models to extract biological signals from 
routine clinical data to represent interpretable patients’ 
trajectories



28Transforming the future…

Records-based Analysis - ML (II)
• Hidden Markov Models
• unsupervised models 
• represent each day of admission as of 1 of 17 ‘states’
• visual clinical interpretation showed differences between 

those who died and those who were discharged
• all states had features allowing clinical interpretation and 

differentiation 



THE UK EPIC 
COMMUNITY

60+%
of exchanges are with
other vendors

patient records exchanged
monthly

1,000,000+



But…



Data Structures & Definitions



Quality Control

WRONG

WRONG



Semantic Control

Is this true?   Yes & No



Challenges - Qualifiers
• Emergency Care Dataset
• requirement to record a diagnosis for all attendees
• necessary to indicate if a diagnosis is confirmed or suspected

• relates to pathological uncertainty, not diagnostic uncertainty



Challenges - Qualifiers
• ECDS review by ISAS 2016

• No professionally agreed standard for consistently recording 
the uncertainty of a diagnostic statement

• No agreed standard for ensuring technical interoperability of 
SNOMED CT qualified statements

• The proposed solution of adding the qualifier did not conform 
to current SNOMED CT modelling of attributes and values

• GP systems cannot accept SNOMED CT concepts which utilise 
qualifiers and so semantic interoperability cannot be supported



“Does the technology 
live up to the hype?”


