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AHS’ Data and Analytics Landscape

• A home-grown, well-developed, heavily used Enterprise Data Warehouse 

and data and analytics eco-system 

• Wide variety of data – clinical, capacity, staffing, financial, social, survey, 

experience… many data sets external to AHS

• Many customers for both data and analytics: AHS (all levels), AH, HQCA, 

PCNs, Universities...

• Workforce: 450 strong, many highly-trained staff – PhD’s, Masters, HIMs 

from all analytic disciplines (Epidemiology, Health Economics, Operations 

Research, Biostatistics, General statisticians, Computer Science, 

Engineers, Data Science, Business, Accounting...) 

• Hub and spoke structure – embedded analysts into the business 

connected to the hub… still not fully optimized, still have legacy 

unconnected data and analytic teams 
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Enterprise Data Warehouse (EDW) 

• Oracle Database back end, Informatica ETL, Tableau visualization

• Numerous statistical and specialized analytic tools (Operations 

Research, Statistics, GIS, …)

• Managed by the Analytics department, with lots of help from IT

• Benefits of the EDW:

• Increases analytical efficiency – analysts spend more time analyzing, 

less time looking for and managing data

• Increases the value of information generated from AHS’ data assets 

by linking data across systems of care

• Enables report automation

• HIA requirements – security and auditing (must have)
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EDW Data Sets 

• DAD (provincial inpatient abstracts)

• NACRs (hospital based ambulatory care 

abstract (ED, Day Surgery, Clinics)

• PIN (Pharmacy Information Network)

• Vital Stats (births, deaths)

• Claims (Physician payment data)

• Alberta Population Registry 

• Lab, DI

• ADT

• LTC, SL, HC; RAI – assessment / utilization

• ED – operational data

• Perinatal (moms and babies)

• Canada Census

• Alberta Community Health Survey

• Patient Experience/Satisfaction

• MIS Expenditures

Core
• Calgary Sunrise Clinical Manager data and analytics

• Meditech data and analytics 

• MIS financial/statistical

• Alberta Waitlist Registry

• E-Critical (Tracer)

• Cancer Registry (CMORE)

• OR (Calg)

• Bed Survey (PP)

• Staffing data

• Rheumatology 

• Cardiac (Approach)

• EMS

• Primary Care

• Stoke (Action Plan)

• E- Clinician (Edmonton)

• Scheduling (path to care)

• A-CATS – scheduled surgical services

• Anesthesia 

• Many more ….

• Lab, DI Pharm

Distributed
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Data – Philosophy

• Continuum of data needs for analytics – from raw untransformed 

data to highly-defined dimensional cubed data

• Late binding 

• Trust the analysts – allow data access and judge analytic products, 

not data access

• Data is shared and used to improve the system (Secondary Use 

Data Policy)

• Embrace the value of both primary and secondary use and see 

them as intimately connected

• Understand what needs to be real time or not 
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‘You manage

what you measure’

‘Our business is

clinical medicine’

‘Transformation from an 

administrative model to a 

clinical process management 

model’

Brent James – Intermountain Health Care

http://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjT2t223a_PAhVP4mMKHaAtBpQQjRwIBw&url=http%3A%2F%2Fwww.leanblog.org%2F2010%2F05%2Fnotes-from-dr-brent-james-at-the-shingo-prize-part-1%2F&psig=AFQjCNFBJPWIXPMPFu2nB3YQPURI4Tzv6g&ust=1475071961587153
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What should we be doing?

SCNs

How are we doing?

Analysts

How do we transform?     
Operations, QI

Courtesy of Health Catalyst

Three Systems for Outcomes Improvement
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Heart Failure Outcomes 

Improvement - Example 



10

Background – Why HF?

• High Cost: over $100M annually in Alberta (ranks 4th after 

births, COPD and rehab procedures)

• High Volume: 5th largest inpatient population in Alberta with 

over 6,300 hospital discharges in FY 2017/18 (>2,200 in 

Calgary Zone)

• High Readmissions: 1 in 5 HF patients is readmitted to 

hospital within 30 days of discharge

• Care is not Standardized 
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Best Practice – “What Should we be 

Doing?”

• Started with a 2009 clinical optimization initiative at FMC 

which identified several interventions:

– Admission order set

– Documenting daily weights

– Patient education

– Patient makes appointment with family doctor before 

discharge

– Standardized criteria for Cardiac Function Clinic referral 

– Post-discharge surveillance via HF Liaison Nurse (FMC 

only)
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HF Outcomes Improvement at RGH

• Outcome goals: reduce LOS & readmissions, improve patient 
QoL

• RGH outcomes improvement team:  

– Co-chairs: site Cardiology MD Lead (N. Sharma) and Exec Dir (V. 
Meyer)

– Others: Hospitalist physician, Hospitalist QI nurse, IM physician, 
Patient Rep, Unit Managers, QI Consultant, Analyst, Project 
Manager, SCN rep

• Aligned with the SCN (sponsors J. Howlett, S. Aggarwal)

• Planning began Spring 2017

• Implementation January 2018 (U71/72), spread May 2018 to U93/94 

• Analytics developed to monitor outcomes, clinical processes, patient 
feedback
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Process Trends
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Process Snapshot – CHF 

Patients in Hospital
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CHF Visit List:  Site-level view



Monitoring HF Outcomes



Patient Feedback
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What Have We Learned?
• Frontline operations &  physician leaders must own the 

work

• All care teams that do the work must be involved

• Outcomes  improvement work and adopting clinical best 
practice and reducing variation is not easy

• No formal accountability for outcomes     

• Clinicians need to see data on pathway/order set 
variations and outcomes to understand where the gaps 
are and focus improvement efforts

• Clinical data is complicated and messy 
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AHS Data and Analytics Road Map

• Data and Analytics Roadmap approved by Analytics Executive Committee 

(AEC):

– Outcomes Improvement is the priority for data and analytic capacity 

(IHOT: Improving Health Outcomes Together)

– Implement the analytic functions required to become high performing –

clinical, operational, and corporate  

– Strategic data acquisition (Quadruple Aim)  

– Data literacy

– Analyst development 

– Enterprise Data Warehouse (EDW) Roadmap – Modernizing The 

Environment

– Secondary Use Data Policy (data is an organizational asset that should 

be shared to improve outcomes)
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Connect Care
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Center of the Universe Shifts

21
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Center of the Universe Shifts
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Gaps that Connect Care Will Fill!

• CLINICAL DATA IS CURRENTLY OUR MOST 
IMPORTANT DATA  NEED!

• Connect Care will deliver the clinical 
process, clinical outcome, and operational 
data needed to help improve health 
outcomes

• Real time in-system operational and clinical 
reporting
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Connect  Care - Analytics - How We See It

• Connect Care will create substantial data  

• Implementation will ‘break’ many data streams and data will need to be 

conformed to meet provincial reporting requirements 

• Data streams will become broader - across service domains and 

geography over time as Connect Care rolls out

• Eventually, EPIC CIS data will be the dominant source

• Reduced AHS analytics resources used to integrate data across disparate 

systems, and the need to understand multiple IT systems

• Over time, in-system data and analytics to grow and out-of-system will 

contract

• Epic tools complement the existing EDW and reporting and analytic tools

• Shifting data and analytic support to front line clinical operations to help 

improve outcomes – rely on EPIC for automated pathway activation, and 

support clinical workflows and real time decision support at the point of 

care



Building Our Measurement Systems from the Bottom up
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Analytics Requirements From EPIC 

1. Clear documentation on the back end data models (EPIC 

Clarity)

2. Access to, and the ability to move, Clarity data into the 

EDW, go-live

3. Closed Loop Analytics - Integrate analytic content from AHS 

EDW to EPIC CIS at the point of care, real and near real 

time

4. Collecting data during the clinical care process, that is NOT 

captured as a by-product of care delivery (PROMs, 

PREMs)… (from patients and providers)

5. Training developing in-system data and analytic tools –

Reporting Workbench, Radar



27

Closed Loop Analytics Lifecycle
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Quadruple Aim

Major Data Acquisition 

Strategies to Support the 

Quadruple Aim:

• Clinical CIS data

• Financials

• Clinical and Patient 

Reported Outcomes

• Patient Experience 

• Staff Experience/ 

engagement

Prioritized 

Strategic Data 

Acquisition 
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Patient Reported Outcomes  

• APERSU (Alberta PROMs and EQ-5D Research and 

Support Unit)

• EQ5D

• Connect Care – Patient Portal (MyChart) and integrated 

into the CIS  
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Clinical Activity Based Costing 

• ACH Demonstration 

• Connect Care – clinical costing development outside of 

the CIS working with Finance
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ACH Demonstration – Appendicitis Pathway

Alberta Children’s Hospital was an ideal site for 

a demo project because:

• An appendectomy pathway was in place

• SCM fully implemented across all service areas

• Clinical and operational leadership very keen and 

engaged 



Clinical Costing – SCM Example
⅀ Clinical Activities  x Estimated Cost = Patient Cost

Patient Cost = ⅀ Patient Activities =   $4,027

CHART_NO ULI Item_ID Item_date Clincial Activity Clinical Category Estimated

Cost 

xxxxxx ##### 9.02417245980013E153/31/2014 5:54:00.000000 PM Family Practitioner/General Practitioner Attending MD $70.00

xxxxxx ##### 9.02417502010013E153/31/2014 11:30:00.000000 PM Obstetrics and Gynecology Attending MD $870.83

xxxxxx ##### 9.09938603810068E153/31/2014 6:17:00.000000 PM Complete Blood Count (CBC) Laboratory $20.00

xxxxxx ##### 9.09938603820068E153/31/2014 6:17:00.000000 PM Type and Screen Laboratory $28.00

xxxxxx ##### 9.09940141260068E153/31/2014 11:30:00.000000 PM Rescreening Syphilis Laboratory $11.00

xxxxxx ##### 9.09940579210068E154/1/2014 5:30:00.000000 AM Rescreening Syphilis Laboratory $11.00

xxxxxx ##### 9.09940141250068E154/1/2014 6:00:00.000000 AM Complete Blood Count (CBC) Laboratory $20.00

xxxxxx ##### 9.00104386150027E164/3/2014 9:10:00.000000 PM REGULAR Location/Nursing Charge $1,568.00

xxxxxx ##### 9.01634962560303E153/31/2014 6:10:00.000000 PM lactated ringers infusion Medications $43.78

xxxxxx ##### 9.01634993110303E153/31/2014 9:41:00.000000 PM fentanyl EPIDURAL 2 microgram/mL Medications $76.89

xxxxxx ##### 9.01634962550303E153/31/2014 9:50:00.000000 PM oxytocin infusion Medications $9.89

xxxxxx ##### 9.01634993120303E154/1/2014 12:10:00.000000 AM metoclopramide inj Medications $2.52

xxxxxx ##### 9.01635034050303E154/1/2014 1:40:00.000000 AM oxycodone/acetaminophen 5 mg/325 mg tab Medications $7.69

xxxxxx ##### 9.01635034080303E154/1/2014 4:30:00.000000 AM ketorolac inj Medications $2.42

xxxxxx ##### 9.01635041610303E154/1/2014 6:00:00.000000 AM dalteparin inj Medications $196.50

xxxxxx ##### 9.01635041490303E154/1/2014 6:30:00.000000 AM ceFAZolin inj Medications $5.50

xxxxxx ##### 9.01635041390303E154/1/2014 8:09:00.000000 AM docusate sodium cap Medications $18.98

xxxxxx ##### 9.01635081670303E154/1/2014 8:10:00.000000 AM oxycodone/acetaminophen 5 mg/325 mg tab Medications $7.69

xxxxxx ##### 9.01635373450303E154/1/2014 10:17:00.000000 AM ketorolac inj Medications $2.42

xxxxxx ##### 9.01635479050303E154/1/2014 12:50:00.000000 PM oxycodone/acetaminophen 5 mg/325 mg tab Medications $7.69

xxxxxx ##### 9.01635448530303E154/1/2014 2:25:00.000000 PM ceFAZolin inj Medications $5.50

xxxxxx ##### 9.01635592800303E154/1/2014 4:00:00.000000 PM oxycodone/acetaminophen 5 mg/325 mg tab Medications $7.69

xxxxxx ##### 9.01635373460303E154/1/2014 4:00:00.000000 PM ketorolac inj Medications $2.42

xxxxxx ##### 9.01635679900303E154/1/2014 8:55:00.000000 PM oxycodone/acetaminophen 5 mg/325 mg tab Medications $7.69

xxxxxx ##### 9.01635041400303E154/1/2014 11:19:00.000000 PM docusate sodium cap Medications $18.98

xxxxxx ##### 9.01635373470303E154/1/2014 11:19:00.000000 PM ketorolac inj Medications $2.42

xxxxxx ##### 9.01635803820303E154/2/2014 1:00:00.000000 AM oxycodone/acetaminophen 5 mg/325 mg tab Medications $7.69

xxxxxx ##### 9.01635935690303E154/2/2014 5:12:00.000000 AM oxycodone/acetaminophen 5 mg/325 mg tab Medications $7.69

xxxxxx ##### 9.01635445160303E154/2/2014 6:45:00.000000 AM dalteparin inj Medications $196.50

xxxxxx ##### 9.01635373480303E154/2/2014 6:45:00.000000 AM ketorolac inj Medications $2.42

xxxxxx ##### 9.01636301310303E154/2/2014 7:33:00.000000 AM sodium chloride 0.9% flush/lock inj Medications $4.35

xxxxxx ##### 9.01635041510303E154/2/2014 8:11:00.000000 AM docusate sodium cap Medications $18.98

xxxxxx ##### 9.01635373490303E154/2/2014 10:25:00.000000 AM ketorolac inj Medications $2.42

xxxxxx ##### 9.01635670740303E154/2/2014 12:03:00.000000 PM aluminum / magnesium hydroxides liquid Medications $22.22

xxxxxx ##### 9.01636262200303E154/2/2014 1:04:00.000000 PM oxycodone/acetaminophen 5 mg/325 mg tab Medications $7.69

xxxxxx ##### 9.01635373500303E154/2/2014 4:32:00.000000 PM ketorolac inj Medications $2.42

xxxxxx ##### 9.01636441890303E154/2/2014 4:40:00.000000 PM oxycodone/acetaminophen 5 mg/325 mg tab Medications $7.69

xxxxxx ##### 9.01636301330303E154/2/2014 5:45:00.000000 PM sodium chloride 0.9% flush/lock inj Medications $4.35

xxxxxx ##### 9.01635041520303E154/2/2014 9:52:00.000000 PM docusate sodium cap Medications $18.98

xxxxxx ##### 9.01636561780303E154/2/2014 9:52:00.000000 PM oxycodone/acetaminophen 5 mg/325 mg tab Medications $7.69

xxxxxx ##### 9.01635373510303E154/2/2014 9:52:00.000000 PM ketorolac inj Medications $2.42

xxxxxx ##### 9.01636676600303E154/3/2014 2:04:00.000000 AM oxycodone/acetaminophen 5 mg/325 mg tab Medications $7.69

xxxxxx ##### 9.01635041500303E154/3/2014 2:04:00.000000 AM ibuprofen   tab Medications $0.35

xxxxxx ##### 9.01635903230303E154/3/2014 6:12:00.000000 AM dalteparin inj Medications $196.50

xxxxxx ##### 9.01636763150303E154/3/2014 6:12:00.000000 AM oxycodone/acetaminophen 5 mg/325 mg tab Medications $7.69

xxxxxx ##### 9.01636763190303E154/3/2014 6:12:00.000000 AM ibuprofen   tab Medications $0.35

xxxxxx ##### 9.01636052920303E154/3/2014 8:00:00.000000 AM docusate sodium cap Medications $18.98

xxxxxx ##### 9.01637119320303E154/3/2014 10:45:00.000000 AM ibuprofen   tab Medications $0.35

xxxxxx ##### 9.01637119240303E154/3/2014 1:02:00.000000 PM oxycodone/acetaminophen 5 mg/325 mg tab Medications $7.69

xxxxxx ##### 9.01637271740303E154/3/2014 4:17:00.000000 PM domperidone   tab Medications $1.44

xxxxxx ##### 9.01637226550303E154/3/2014 4:19:00.000000 PM ibuprofen   tab Medications $0.35

xxxxxx ##### 9.01637364690303E154/3/2014 8:05:00.000000 PM ibuprofen   tab Medications $0.35

xxxxxx ##### 9.01635041560303E154/3/2014 8:06:00.000000 PM acetaminophen   tab Medications $2.20

xxxxxx ##### 9.09939348290068E153/31/2014 8:38:00.000000 PM Notify Patient Care $1.22

xxxxxx ##### 9.09939347960068E153/31/2014 8:38:00.000000 PM Clinical Communication Patient Care $8.09

xxxxxx ##### 9.09939347920068E153/31/2014 8:38:00.000000 PM Activity as Tolerated Patient Care $8.62

xxxxxx ##### 9.09939344110068E153/31/2014 8:38:00.000000 PM Fetal Monitoring Patient Care $10.03

xxxxxx ##### 9.09939671610068E153/31/2014 9:41:00.000000 PM Invasive Anesthetic Technique Performed Patient Care $89.90

xxxxxx ##### 9.09939671630068E153/31/2014 9:41:00.000000 PM Notify Patient Care $1.22
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ACH Demonstration – Appendicitis Pathway

Patient Clinical 

Activity drives 

costing.  Built 

from the bottom-

up. 
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Experience  

• Broader capture of experience across the continuum 

• Connect Care – out-of-system near real time feedback
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Research 

• Embraced the value of research

• Leverage the data environment we have for SPOR

• Standardized friendly consistent research support 

process
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Connect Care Wave 1 Sites -

• Wave one sites will be the data and analytics 

development sites

• Focus on OpTime OR Epic Module 

• Clinical Activity Based Costing

• PROMs

• OR operational reporting

• Near real time patient experience capture

• OR triggers and other safety management data
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Flow of Data

EPIC Data Flow - 1

Chronicles Clarity Caboodle
AHS EDW

Hierarchical database 

with real-time data

Relational database 

with a normalized data 

model

Dimensional data model for 

ease of reporting and data 

exploration

Front end

Hyperspace

Operational 

Reporting

• Reporting 

Workbench Reports 

(RWB)

• RWB Extracts

• Radar

• Application Reports 

KB_SQL, etc.

• Crystal Reports

• BOE

• SSRS

• BO Universe, etc.

• SQL Management 

Studio

• SSAS (Cubes)

• BO Universe

• BI tools (Tableau, 

QlikView, etc.)

Analytical 

Reporting

Data warehouse
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Provincial Perspectives 

• AHS is only part of the system – EPIC is largely a hospital EMR

• Need to integrate across other parts (primary care, community 

specialty care, community diagnostics)

• One data system to serve them all – AH, AHS, HQCA, AMA, PCNs, 

College, Universities…

• Health and Non-health data

• Unique opportunity

• Data lab – 4.2M individuals

• Data can be Alberta’s next big asset!



The Human Data Ecosystem
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Dale Sanders – HAS 2017
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AI/ML Buzz 

• AI 

• ML

• NLP

• Streaming analytics

• Video analytics 
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Challenges

• Need use cases 

• Complexity of data

• Quality of data

• Outcomes improvement is hard work

• How to support access for AI and ML applications
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Imagine If: 

• "I can make a health optimization recommendation 

for you, informed not only by the latest clinical 

trials, but also by local and regional data about 

patients like you; the real-world health outcomes 

over time of every patient like you; and the level of 

your interest and ability to engage in your own 

care. In turn, I can tell you within a specified range 

of confidence, which treatment or health 

management plan is best suited for a patient 

specifically like you and how much that will cost.”*

• Between a clinician and their patient you could say:

*—Inspired by the Learning Health Community – Dale Sanders

This statement embodies outcomes and cost data, predictive analytics, machine learning, social determinants data ,

recommendation engines , personalized medicine 


