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 Currently
◦ Co-lead of Specifications openEHR
◦ openEHR Management Board
◦ Principal, Ars Semantica
◦ US VA consultant

 Background
◦ Elec Eng + Comp Sci
◦ 6y real-time systems
◦ 5y finance
◦ 23y in e-health

 Interested in
◦ Realist philosophy
◦ Reality, unreality, and modern 

politics
◦ Wine, beer and other coping 

mechanisms
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Patient visits 
multiple 
provider 
facilities

Clinical data, appts, 
etc recorded in 

dozens of systems

Notifications / 
coordination????



 The situation
◦ Increasing team-based / distributed care

◦ Long-term routine monitoring e.g. diabetes

◦ Multi-day/week procedures e.g. chemo

 ➔ constant shift and personnel changes

 Q: Who knows what’s happening with the 
patient?

 A: Noone (i.e. no person). 

 A: the EHR (passive); plan system (active)
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BTW: this keeps changing!
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The challenge of team work –

Coordination and hand-offs



 Guidelines today have hundreds of steps / 
decisions

 They keep changing
◦ E.g. SCAD, Lp(a) not on NHS Dx GL for chest pain
◦ Costs and radiation of CT falling; MRIs improving

 Need formalism(s) to:
◦ Represent tasks, events, timing, conditionality

 But also connection with EMR data sets, app forms

◦ Decision logic –
 high-level, abstract, clinical programming

◦ Subject variables used in logic
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The difficulty of the EMR integration problem 
has made people think it’s just a data access 
problem, to be solved by standards.

A better understanding of the subject data 
problem: lifting epistemic data from back-end 
systems, devices etc to populate ontic subject 
variables e.g. is_diabetic, neutrophils, SpO2…
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 Also: how to choose right guideline?
◦ Event-driven approach, match pre-conditions

 And: prevent useless alerts
◦ Need to track history of previous alerts … other 

tricks
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Alert overload / appropriateness problem



The primary

actor

The help

Co-pilot paradigm



 A question of attention and focus:
◦ The system competes with the focus of the work 

(the patient)

 Patient work is substantially eyes and hands

 Why not talk to the system?
◦ Real-time voice interaction

◦ Maintain the sterile field

◦ Record notes as you go
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Hey Alexa, 

patient haemorrhage

switch to caesarean

protocol
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 Adaptive process / plan based system

 With ‘plans’ formally derived from care 
pathway guidelines

 And integrated analytic guidelines (Dx, risk 
analysis, medication etc)

 Semantic EHR backbone

 Solution for subject variables

 → A new category of system
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• Separation of 

concerns

• Push data problem 

to separate component

• Guidelines 

mostly use 

small datasets
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• Different standards

• Different data-set definitions

• Different APIs

• Different query models

• Different terminology

• Absent data

• Get data from user

• Duplicated/competing data

• Formal type & naming
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ontic subject 

variables

epistemic subject 

data

has_coronary_artery_disease: Boolean

Oops… 

ICD10 

here

Fhir_rest_api (….): 
List<Condition>

Exec_query (‘<select text>’, 
‘<from text>, …): ResultSet

Missing

data

get_dx (sct::194828000|angina| or 
sct::22298006|MI| or …): List <Evaluation>
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 GDL (7y)
◦ Cambio / Rong Chen

 Task Planning (4y)
◦ Example:

◦ https://specifications-
test.openehr.org/releases/PROC/latest/tp_example
s.html#_multi_drug_chemotherapy

https://specifications-test.openehr.org/releases/PROC/latest/tp_examples.html#_multi_drug_chemotherapy
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NHS RCHOPS-21
openEHR Task Plan 
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 BPM+
◦ BPMN + CMMN + DMN (decisions) 
◦ SDMN (subject variables) + KPMN (packages) + 

PMMN (provenance)

 HL7
◦ FHIR PlanDefinition, Careplan resources;
◦ Clinical Quality Framework (CQF);
◦ Clinical Quality Language (CQL);

 CDS-hooks
◦ Generic model of notification to/from CDS

 Logica (was HSPC)
◦ BPM+ / Fhir approach
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 https://specifications-
test.openehr.org/releases/PROC/latest

 https://www.bpm-plus.org/

 https://build.fhir.org/ig/HL7/cqf-recommendations/

 https://cql.hl7.org/

 https://cds-hooks.org/
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