
Real-time Clinical Analytics & Decision Support

Jodie Austin, BPharm, PGDipClinPharm, PhD candidate

Dr. Benjamin Sly, MBBS FRACP, PhD candidate





Funding
The work presented has been funded via the 
Digital Health CRC



Key Discussion Points:
1. Digital health transformation, CDSS & real/near real-time clinical analytics

2. Literature review and conceptual framework development

3. Opioid dashboard development

4. CDSS for in hospital diabetes management

5. Development and deployment diabetes dashboard

6. Future directions for CDSS for in hospital diabetes management



Our workforce builds 

digital literacy
Intelligent use of data Innovative workforce

Integrating information 

and technology
Transparency to 

increase efficiency

Digital innovation allows 

new models of care

Collecting and collating Live streaming analytics
Predictive and prescriptive 

analytics available

Broadens workflows to 

improve care

Establish links between 

data and analytics 

Integrate innovative technology 

in the digital platform



Clinical Decision Support Systems

• Defined by Kawamota et al. BMJ 2005 – cited 2700 
times

• Any electronic or non-electronic system designed to 
aid directly in clinical decision making, in which 
characteristics of individual patients are used to 
generate patient-specific assessments or 
recommendations that are then presented to 
clinicians for consideration



Real-time/Near real-time clinical 
analytics
•Automated process – clinically relevant 

information – support decision making from 
raw data

• Processing time in matter of seconds vs. 
minutes

•Descriptive / Predictive / Prescriptive



What does the literature say?
• n = 9

• 4 key outcome measures: 
• clinical care outcomes (n=2)
• clinical process outcomes (n=3)
• algorithm sensitivity/specificity (n=2)
• anecdotal evidence (n=2)



Conceptual framework



Opioid Dashboard Development
AIM: 

• high-level summary of clinical data

• frontline clinicians 

• supporting and assessing the safety of opioid usage

• identify opportunities for improvement  

TWO VIEWS: 

• Pre-surgery view 

• Inpatient view



Pre-surgery view



Inpatient View



Inpatient 
View



Key Challenges

•Surrogate markers

•Oral Morphine Equivalents (OME)

•Plotting pain/drug administrations together

•Data points missing from data lake

•Refresh delays

•Data integrity
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• Outpatient

CDSS within Diabetes
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Clinical Decision Support Systems Diabetes -
Inpatients
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Order/prescription creation facilitators

• Insulin order sets – Limited 

• Electronic Glycaemic Management Systems

Alerts/reminders

• Medication order alerts – Diabetes Dashboard

Protocol/pathway support

• Hypoglycaemia management 

Relevant data presentations

• Data visibility solutions – Diabetes Dashboard



Clinical Decision Support Diabetes - Inpatients
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Glucometric Patient Outcomes Evidence Based 
Prescribing

Order sets -/0/+ 0/+ +

eGMS + + +

Medication alerts 0/+

Hypoglycaemia +

Data Visibility 
Solutions

+ 0/+ +

Key: - negative, 0 neutral, + positive outcomes
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Mathioudakis et al.
Journal Diabetes Science and 
Technology. 2019
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Optimise ordering, minimise dysglycaemia & insulin omission

Ordering & Monitoring

Clinicians: Nursing / Pharmacy / Clinicians

Condition specific drug, disease, pathology

Relevant data presentation & alerts

Internet – Power BI platform 

Diabetes Dashboard / Clinical Prioritisation View Development

Consultation
- Stakeholders
- Subject matter experts

Development
- Business rules

Endorsement
- Data definitions

Demonstration
- Use groups
- Governing bodies
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• Validation
• Data view (raw data)
• Dashboard (visual display)
• Local site specific

• Training
• Development of workflow documentation
• In person training of key stakeholders
• Training the trainers

• Governance structures
• Local access control
• Centralised point of contact – discrepancies, enhancements
• Centralised process – deployment at additional sites
• Regular review by overseeing governance group

Deployment
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Future Directions
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Order/prescription creation facilitators

• Insulin order sets – S/C Insulin prescribing workflow, steroid hyperglycaemia guidelines

Relevant data presentations

• Data visibility solutions – Inpatient aggregated diabetes dashboard

Queensland Integrated Element Tracker (QUIET)

• Statewide repository of endorsed data definitions and associated code for iEMR link

• Collation of cohorts

• Streamline development of digital products



• Questions?

Thank you
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