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Background

e 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 patients
NH “volunteered” to be the pilot Health Authority


Patient Transfer

* Inter-facility transfers have been identified as
being a suboptimal process

e Communication delays and ineffective
documentation lead to slower patient transfers

* |n 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 Transfer
Inter-facility transfers had been identified as being a suboptimal process
Communication delays and ineffective documentation lead to slower patient transfers – at times taking days to arrange and transfer patients
In practice today, transfers are often made based on proximity and habit, rather than hospital performance and capability
We identified the need for data-driven approach



®
Patient Transfer : Challenges

 Requires knowledge of services and transport
options

e Commonly stored in legacy formats
e Data integrity/quality

e Inter-facility communication
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Requires large quantities of centralized data about facility services, specialists, and transportation options available to each community
Commonly stored in legacy formats such as spreadsheets, making its retrieval slow, and upkeep difficult
Data stored in these legacy formats loses its integrity and degrades over time
Information 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

|dentify transferable patients
Identify a destination
Call the Patient Transfer Network

= Wb

Accomplish the transfer

The focus of the proposed system is optimization of
step 2
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Patient Transfer : The process
Identify transferable patients – is done by the attending physician and or team
Identify a destination
Negotiate the transfer
Accomplish the transfer
***the focus of this system is to optimize step 2 – the destination for the patient
 



»
Proposed System

e 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 facilities
Enhances the decisions made regarding the care of the patient with the correct facility and staff mix
Centralizes the previously dispersed data into a single data warehouse
Maintains data integrity and standardizes information across facilities
Provides an information driven interface, securely accessed through a web browser

The next slides in where the magic happens – any questions I’ll be happy to forward them on the Dr. Haque and his team


Data Warehousing

e Data extraction and cleansing
* Transformation
e Loading
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Data Warehousing
Data extraction and cleansing
Transformation
Loading


= .
Conventional Bl

Reporting Services
(KPIs)

Analysis Services (Data
cube, Data mining)

\

Data Warehousing (Data
Integration, ETL / ELT)
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Conventional BI
This is the most Business Intelligence tools are built
 



Design Summary

Legacy Data ETL Process
(Spreadsheets) (SSIS)

Data-Entry Webform
Data Warehouse (SQL Server) (ASP.NET)

v

Reports Report Web Interface
— > —* (SSRS) (ASP.NET)

Linked Dimensions
(SSAS)

OLAP Cube (SSAS)
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System Design
The system is composed of:
SSIS data integration packages
SQL Server Database
SSAS Analysis Cube
SSRS Reports
ASP.NET Web Forms 
Reports embedded in an ASP.NET web application
 
Looks like magic to me
 


»

OLAP Cube

 Dimensional Data Model (Kimball Approach)
e 7 fact tables used

e reports render in under 7 seconds

e 4 dimensions and 4 linked-dimensions

e Hierarchies such as Northern Health > HSDA
> LHA > Community allow facts to be
aggregated when data rolled-up
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OLAP Cube
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



Analysis Cube Design

DimAirpart Question

FactAnswers

.1_

Answer PK
Question FK
Community FK
Facility FK

Mote FK

Anzwer Value
Answer Time Stamp

‘

7] Ambulance Crew

 CrewPK
Crew Description

] Distance 9 Airport PK ) Question PK
DISEHCE.PK Airport Mame Question Description
Community FK Airport Type Question Sub Category
From Community FK Landing Type Question Category
Distance Carrier Mame Question Type
Time Runway Type Sungested Display

Airport Comment

Eﬂ Ambulances T Transfer

1? Ambulance PK FEEL LU ? Destination FK
Community FK Airport FK From Facility FK
Station FK Runway FK Community FK
Crew FE Cormrmurnity Fk
Crew Type Facility FK
Crew Count Runway Length _—
Facility FK Rurway Count e

? Destination Pk

Destination MName

[7] Ambulance Station

i Station PK
Station Mame

Transfer Reason

DimMotes

¢ Note PK
Answer Comment

Subcategaory Com...
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Analysis Cube Design
More magic


Platform

e MS SQL Server

— SSIS used for integration
— SSAS used for analysis and query processing

— SSRS enhanced with maps and custom embedded
objects

e ASP.NET wrappers

 Web Forms for remote data entry

e User-triggered cube processing
 Changes pushed to reports instantly
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Platform
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



Data Entry Web Form

Welcome: Calado

PATIENT TRANSFER DATA ENTRY

Data Submission

Home >3 Data Submission i
Airport Ambulance Transfer
Airports Ambulances Transfer
Carriers per Airport Ambulance Crews Destinations

Carriers List Ambulance Stations

| Ability to care for high acuity patients Add Comment
Stabilize and hold greater than 5 days Q ® Edit Comment

ABORIGINAL LIAISON

[ Aboriginal Liaison Add Comment
On-Site 0 ® Edit Comment [Commumity Health Representativ. ..

BLOOD SERVICES

| Blood Services Add Comment
Available 0 ® Add Comment

CRITICAL CARE SERVICES

[ Critical Care Services Add Comment
Beds in Formal ICU Add Comment

DIABETIC NURSE EDUCATOR

| Diabetic Nurse Educator Add Comment
On-Site @) ®© Add Comment

DIALYSIS UNIT
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Data Entry Web Form
Is 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

e Web access is controlled using ASP.NET Windows
authentication

u B EggﬁfgégﬂﬂﬂfﬂSH COLUMBIA
( northern health

arthern way of ca



Presenter
Presentation Notes
Access Control
Designated account access
Account management is handled using Windows Active Directory
Web access is controlled using ASP.NET Windows authentication



»
Reporting Features

* |nteractive web-based interface that delivers
available services and infrastructure to transfer

operators
* An interactive map for navigation

 Detailed summary reports of important facility
information

e Facility comparison tool
e Facility mapping tool
* Transportation options

—
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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



Interactive Map

Urban
University Hospital of Horthern British Columbia
Rural

Daws=on Creek and District Health Centre

Fort 5t John Hospital and Health Centre

G.R. Baker Hospital

Mills Memorial Hos pital

Prince Rupert Regional Hospital

Small Rural

Bulkley Valley and District Hospital

Chetwynd Hospital and Health Centre

Fort Nelzon General Hogpital

Kitimat General Hospital and Health Centre

Lakes District Hospital and Health Centre

Mackenzie and District Hospital and Health Centre
McBride and District Hospital

Northern Haida Gwaii Hospital and Health Centre
Queen Charlotte Islands Hospital

St John Hospital

Stuart Lake Hospital

Wrinch Memerial Hospital

Diagnostic and Treatment

Atlin Heatth Centre

Fraser Lake Community Health Centre

Houston Health Centre

Hudzon’s Hope Health Centre

Stewart Health Centre

Stikine Health Centre

Tumkbler Ridge Health Centre

“alemount Health Centre
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Interactive Map

Includes all of Northern Health’s:
HSDA boundaries
LHA boundaries
Communities

Provides a visual sense of community and facility healthcare coverage

You can choose the name of the facility or the location


Facility Summary Reports

University Hospital of Northern British Columbia

Facility Classification Urban
Located in Prince George
Inpatient Beds 200
Beds(Outside Community) 53
Beds in Formal ICU 10
Hospice / Palliative Care Beds 0
Monitored Stretchers 20
Operating Rooms . @ Lab/Imaging Access
Total ED Stretchers 20 24 hours Limited hours Onsite
Oncology Services Capacity 11 cT

Transportation Options Lab

MR

Transfer Destinations Reasons i . .
Nuclear Medicine

Radiology

Ambulance Service
Ulrasound

Xray
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Facility Summary Reports

General Infrastructure and capacity information
Patient care services
Staff
Equipment and rooms
Lab and imaging access



Facility Summary Reports

@ Patient Care Services

Aboriginal Liaison

Blood Services

Diabetic Nurse Educator

Dialysis Unit
Outside Community

Dietician

Home and Community Care
Available in Home Community

Mental Health and Addiction
Community Services
De-escalation Room
Designated Observation Unit
Inpatient Unit
Residential Services
Seclusion Room

Occupational Therapist

Perinatal Services

Pharmacy

Physiotherapist

Recreational Therapist

Respiratory Services

Social Worker

Speech and Language Therapist

Telehealth

Wound Caref Ostomy Clinician

Ability to care for high acuity patients

Stabilize and hold greater than 5 days

L S L . N
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2 e e

g Staff

[l General Practitioner

ER Physician
Family Practice
GP Anesthetics

= Oncology Staff

GP's in Oncology
Medical Oncologist

Nursing Staff

Radiation Oncologist

El Spedialist
Anesthesiologist
Dermatology
Emergency
IM Diabetes
Intensivist
Internal Med
Internist
Nephrologist

Neurclogy

Nurse Practitioner

Obstetrician

Pain Management

Pathologist
Pediatrician
Perinatologist
Psychiatry
Radiologist

H Surgeon

j‘=| Equipment and Rooms

F ER

[ Hospice / Palliative Care

[ Oncology Services
[ Residential Care

12
107
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Facility Comparison Tool

2_-“ Facilities and Equipment
University Hospital of Northem British Columbia
Facility Urhkan Facility Rural Facility Rural
# of Beds (Community Hospital Site) 1] # of Beds (Community Hospital site) 1] # of Beds (Community Hospital site) o
#of Beds in Formal ICU 10 #of Beds in Formal ICU i #of Beds in Formal ICU 1]
# of Hospice / Palliative Care Beds 1] # of Hospice / Palliative Care Beds 3 # of Hospice f Palliative Care Beds o
# of Inpatient Beds 200 # of Inpatient Beds 32 # of Inpatient Beds 22
#of Residential Care Beds 348 #of Residential Care Beds 117 #of Residential Care Beds 61
[ Blood Services E Blood Services E Blood Services
[+ ER & ER & ER
[ Hospice f Palliative Care Hospice f Palliative Care [# Hospice / Palliative Care
Mental Health and Addiction Mental Health and Addiction Mental Health and Addiction
Oncology Services Oncology Services Oncology Services
Surgical Services Surgical Services Surgical Services
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Facility Comparison Tool

Facilities are selected through an embedded map interface or a list

3 facilities can be compared side-by-side




Facility Comparison Tool

[} Patient Care Services g Staff
_ Ui ity Hospital Oncology Staff Specialist Surgeon
GR Baker Hospital Prince Rupert 00 eh
egional Hospital Columbia
University Hospital of Morthern Brigsh Columbia
Ability to care for high acuity patients X G) X @ - G.R.BakerHospil
Aboriginal Liaison o 4 (I} J I Frince RupertRegional Hospital
Diabetic Nurse Educator o S @ W
Dialysis Unit X x @ v @ 10 1
Dietician o X o
Home and Community Care « @ « @ N6 84
Oncology Services 4 S @
Perinatal Services @D @ N6 61
Pharmacy b 4 X X 4
Occupational Therapist X J (D’ o (D
Physiotherapist v @ v @ v @ 24
Recreational Therapist X X W {D J I
Speech and Language Therapist @ @ 4 @ 0 5 -L. & ' b T A 4 T &
& & hEE SEFSE o F
Residential Care o N v @ G . & S @ S5 x&é‘m- 4 *-‘:5‘.,:'55 :.s?l?".,-.;'ﬁ*E & S
BT SFETITFETSS
Respiratory Services @ X v @ .;E*é?ég“i} gé‘:‘ £k é?,g? = B & &
E g Y P P G
. Eg VS g & FOFVYe
Social Worker o X o & o & o <
ks = &
Telehealth v J v S
Wound Carel/ Ostomy Clinician X {D X (D‘ v’ {D
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Facility Comparison Tool – with a click you can now compare patient care services



Facility Comparison Tool

@ Lab-Imaging Access

University Hospital of Northern British Columbia G.R. Baker Hospital Prince Rupert Regional Hospital

24 hours Limited hours Onsite Mote 2 hours Limited hours Onsite 2 hours Limited hours Onsite
or X v v/ ® X X v X / v/ ®
Lab J X J 0) X J v ® X v J @

MR X v v/ ® X X X X X X

Nuclear Medicine X v v @ X X X X X X
Radiology X J o X o v X J J ®
T — X J v @ X v J @ X J v @
Xray X v v 0] X v v 0] X v v )]
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Facility Comparison Tool – this slide shows the comparison of the Lab and Imaging access


Facility Mapping Tool

Selected Facility

|Prince Rupert Regional Hospital

Patient Care Services

O Critical Care Services

O Diabetic Nurse Educator

O Dietician

O Home and Community Care
U Hospice / Palliative Care

O Oncology Services

O Perinatal Services

[0 Rehabilitation Services

[ Residential Care

[ Respiratory Services

M Social Worker

[ Surgical Services

O Telehealth

O Wound Care/ Ostomy Clinician

Utility

M Dialysis Unit
M ER
O Mental Health and Addiction

Imaging

OocT

W Lab

0 MRI

O Nuclear Medicine
O Radiology

O Ultrasound

O Xray

Staff

General ) | Surgeon

Specialist ] Oncology

9]

O Dental

OENT

B General

O Gynecology

O ophthalmology
O Orthopedic

O Plastic

O urology

O Vascular

i

Submit | O Reload Page On Check

Facilities meeting Specified Criteria:

= Mills Memorial Hospital

Dialysis Unit
On-Site

ER
Monitared Stretchers
Stroke Protocal
Total ED Stretchers

Social Worker
On-Site

Surgeon

General

Access Details 24 hours Limited hours

Lab X J

El University Hospital of Northern British Columbia

Dialysis Unit
On-Site

ER
Monitared Stretchers
Stroke Protocal
Total ED Stretchers

Social Worker
On-Site

Surgeon

General

Access Details 24 hours Limited hours

Lab o X

Fort St John Hospital and Health Centre

1 hr 52 mins

J @

v Q@

11

Cnsite
v ®

9 hrs 19 mins

v @

20
v @

20
<
Onsite

v ®

14 hrs 51 mins
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Facility Mapping Tool
Anyone arranging transport has access:
we have selected Prince Rupert  as the patient’s home facility
selects their facility from a list (sending facility)
is presented a checkbox lists of services, staff, imaging capabilities and utilities
selects the services that the transferring patient requires
is presented a list with the nearest facilities that meet the transfer requirements - ordered by proximity
can make an objective decision based on the information provided


Facility Mapping Tool

Selected Facility
St. John Hospital

Patient Care Services

[ Critical Care Services

[ Diabetic Nurse Educator
[ Dietician

0 Home and Community Care
O Hospice / Palliative Care
[0 Oncology Services

[ Perinatal Services

O Rehahilitation Services
[0 Residential Care

O Respiratory Services

O Social Worker

O Surgical Services

[ Telehealth

O Wound Care/ Ostomy Clinician

Utility

(I Dialysis Unit
M ER
O Mental Health and Addiction

Facilities meeting Specified Criteria:

E1St. John Hespital
ER

Manitored Stretchers
Stroke Protocal
Total ED Stretchers

[ElStuart Lake Hospital
ER

Maonitored Stretchers
Stroke Protocol

Total ED Stretchers

Bl Fraser Lake Community Health Centre
ER

Manitored Stretchers
Stroke Protocol

Total ED Stretchers

E University Hospital of Northern British Columbia
[ Lakes District Hospital and Health Centre

H Houston Health Centre

[ G.R. Baker Hospital

@ Bulkley Valley and District Hospital

B Mackenzie and District Hospital and Health Centre
MeBride and District Hos pital

Expand All

53 mins

1]

X ©
5

1 hr 22 mins
1 hr 41 mins
2 hrs 46 mins
2 hrs 53 mins
3 hrs 35 mins
3 hrs 40 mins

4 hrs 3 mins
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Facility Mapping Tool 
we have selected St John Hospital in Vanderhoof  as the patient’s home facility
and the patient care criteria required to repatriate the patient
Social worker, dialysis unit, ED, lab and a general surgeon
on 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 home
this shows the distance and also the time it takes to travel between facilities



Transportation Options

D Airport

Airport Name Airport Type Runway Type Carrier Name
Hospital Helipad Hospital Helipad N/A Mo Carrier
Air Canada
(@ Prince Rupert Airport— Dighy Island Commercial Airport 1829 - Asphalt
Hawlkair
Prince Rupert/Dighy Island Water Aerodrome Mon-commercial Airport N/A Mo Carrier
Prince Rupert/Seal Cove Water Aerodrome Commercial Airport N/A Inland Air Charters
Seal Cove Seaplane Base Community Helipad N/A No Carrier

#684

Station Name

@ Ambulance

Crew Count Crew Description

24/7

On Call Only

P
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Transportation Options

A community is selected and transportation options are presented
Airport names and types 
Runways 
Carriers 
Ambulance service information
Station names
Crew types and counts
Crew schedules





®
Future Work

e Extend to the entire province of BC
e Coverage will include:

— >5 Health Authority regions

— >300 healthcare facilities

— Service over 4 million BC residents
e 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 BC
Coverage will include:
5 Health Authority regions
300 healthcare facilities
Service over 4 million BC residents
Challenges:
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 Authorities
Creating 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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