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Overview

• Healthcare Infrastructure in Northern BC
• Patient Transfer
• Proposed System
• Key Features
• Future Work
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Background

• Collaborative effort between University of 
Northern British Columbia (UNBC) and the 
Northern Health Authority (NH)
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Ongoing Collaborative effort between University of Northern British Columbia (UNBC) and the Northern Health Authority (NH)Change in the process used to transfer and repatriate patientsNH “volunteered” to be the pilot Health Authority



Patient Transfer
• Inter-facility transfers have been identified as 

being a suboptimal process
• Communication delays and ineffective 

documentation lead to slower patient transfers
• In practice today, transfers are often made based 

on proximity and habit, rather than hospital 
performance and capability

• Need for data-driven approach
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Patient TransferInter-facility transfers had been identified as being a suboptimal processCommunication delays and ineffective documentation lead to slower patient transfers – at times taking days to arrange and transfer patientsIn practice today, transfers are often made based on proximity and habit, rather than hospital performance and capabilityWe identified the need for data-driven approach



Patient Transfer : Challenges

• Requires knowledge of services and transport 
options

• Commonly stored in legacy formats

• Data integrity/quality

• Inter-facility communication
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Requires large quantities of centralized data about facility services, specialists, and transportation options available to each communityCommonly stored in legacy formats such as spreadsheets, making its retrieval slow, and upkeep difficultData stored in these legacy formats loses its integrity and degrades over timeInformation required to make effective patient transfers is not easily shared between facilities.  Information shared between facilities often lacks standards and may be difficult to use in practice



Patient Transfer : The process

1. Identify transferable patients
2. Identify a destination
3. Call the Patient Transfer Network 
4. Accomplish the transfer

The focus of the proposed system is optimization of 
step 2
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Patient Transfer : The processIdentify transferable patients – is done by the attending physician and or teamIdentify a destinationNegotiate the transferAccomplish the transfer***the focus of this system is to optimize step 2 – the destination for the patient 



Proposed System
• Built using data collected by Northern Health (NH) 

from 26 candidate facilities
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Built using data collected by Northern Health (NH) from 26 candidate facilitiesEnhances the decisions made regarding the care of the patient with the correct facility and staff mixCentralizes the previously dispersed data into a single data warehouseMaintains data integrity and standardizes information across facilitiesProvides an information driven interface, securely accessed through a web browserThe next slides in where the magic happens – any questions I’ll be happy to forward them on the Dr. Haque and his team



• Data extraction and cleansing
• Transformation
• Loading

Presenter
Presentation Notes
Data WarehousingData extraction and cleansingTransformationLoading



Conventional BI

Reporting Services 
(KPIs)

Analysis Services (Data 
cube, Data mining)

Data Warehousing (Data 
Integration, ETL / ELT)
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Design Summary
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System DesignThe system is composed of:SSIS data integration packagesSQL Server DatabaseSSAS Analysis CubeSSRS ReportsASP.NET Web Forms Reports embedded in an ASP.NET web application Looks like magic to me 



• Dimensional Data Model (Kimball Approach)
• 7 fact tables used
• reports render in under 7 seconds
• 4 dimensions and 4 linked-dimensions 
• Hierarchies such as Northern Health > HSDA 

> LHA > Community allow facts to be 
aggregated when data rolled-up

Presenter
Presentation Notes
OLAP CubeDimensional Data Model (Kimball Approach)7 fact tables usedreports render in under 7 seconds4 dimensions and 4 linked-dimensions Hierarchies such as Northern Health > HSDA > LHA > Community allow facts to be aggregated when data rolled-up



Analysis Cube Design
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• MS SQL Server
– SSIS used for integration 
– SSAS used for analysis and query processing
– SSRS enhanced with maps and custom embedded 

objects
• ASP.NET wrappers
• Web Forms for remote data entry
• User-triggered cube processing
• Changes pushed to reports instantly
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PlatformMS SQL ServerSSIS used for integration SSAS used for analysis and query processingSSRS enhanced with maps and custom embedded objectsASP.NET wrappersWeb Forms for remote data entryUser-triggered cube processingChanges pushed to reports instantly



Data Entry Web Form
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Data Entry Web FormIs the result of me taking Dr. Haque, multiple excel spreadsheets for each facility and saying “help”Facilities can easily update their information and within 7 seconds the entire system is updated  This tool is easy to use and very intuitive – no education tools are needed – simply point and click 



Access Control

• Designated account access
• Account management is handled using Windows 

Active Directory
• Web access is controlled using ASP.NET Windows 

authentication
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Reporting Features
• Interactive web-based interface that delivers 

available services and infrastructure to transfer 
operators

• An interactive map for navigation
• Detailed summary reports of important facility 

information
• Facility comparison tool
• Facility mapping tool
• Transportation options
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Reporting FeaturesInteractive web-based interface that delivers available services and infrastructure to transfer operatorsAn interactive map for navigationDetailed summary reports of important facility informationFacility comparison toolFacility mapping toolTransportation options



Interactive Map

Presenter
Presentation Notes
Interactive MapIncludes all of Northern Health’s:HSDA boundariesLHA boundariesCommunitiesProvides a visual sense of community and facility healthcare coverageYou can choose the name of the facility or the location



Facility Summary Reports
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Facility Summary Reports



Facility Comparison Tool
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Facility Comparison Tool
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Facility Comparison Tool
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Facility Mapping Tool
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Facility Mapping ToolAnyone arranging transport has access:we have selected Prince Rupert  as the patient’s home facilityselects their facility from a list (sending facility)is presented a checkbox lists of services, staff, imaging capabilities and utilitiesselects the services that the transferring patient requiresis presented a list with the nearest facilities that meet the transfer requirements - ordered by proximitycan make an objective decision based on the information provided



Facility Mapping Tool
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Facility Mapping Tool we have selected St John Hospital in Vanderhoof  as the patient’s home facilityand the patient care criteria required to repatriate the patientSocial worker, dialysis unit, ED, lab and a general surgeonon the left we now have a list of facility able to meet the care needs starting at the top with the facility closest to the patients homethis shows the distance and also the time it takes to travel between facilities



Transportation Options
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Transportation OptionsA community is selected and transportation options are presentedAirport names and types Runways Carriers Ambulance service informationStation namesCrew types and countsCrew schedules



Future Work
• Extend to the entire province of BC
• Coverage will include:

– >5 Health Authority regions
– >300 healthcare facilities
– Service over 4 million BC residents

• Challenges:
– Standardizing medical terms
– Creating a unified set of data fields to store facility 

services information
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Extend to the entire province of BCCoverage will include:5 Health Authority regions300 healthcare facilitiesService over 4 million BC residentsChallenges:Standardizing medical terms has lead to the development of a data dictionary, again developed by the UNBC team to be very easy to edit and add to develop a common language between Health AuthoritiesCreating a unified set of data fields to store facility services information



Patient Transfer Dashboard Link

1. Click on the link and it will take you to the NH 
Service Inventory dashboard

2. In the upper Right hand corner click on the 
Patient Transfer link

http://servicesdashboard.northernhealth.ca/Services.aspx

http://servicesdashboard.northernhealth.ca/Services.aspx
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