
Using Spatial Information for 
Communicable Disease Control

David Buckeridge, MD PhD
Canada Research Chair in Public Health Informatics

Christian Jauvin, MSc
Lead Software Developper

Epidemiology and Biostatistics, McGill University
Surveillance and Epidemiology, Montreal Public Health

NCCPH Summer Institute 
Mont Ste-Anne, Québec, July 8th, 2009



Communicable Disease Control: 
A Core Public Health Function



Bringing Location into 
Communicable Disease Control

Using Spatial Information
The Rationale
Some Issues

DraconesPH – A System for Using Spatial 
Information in Communicable Diseases

The Origin
The Current Status
The Future



Bringing Location into 
Communicable Disease Control

Using Spatial Information
The Rationale
Some Issues

DraconesPH – A System for Using Spatial 
Information in Communicable Diseases

The Origin
The Current Status
The Future



Disease Transmission Occurs 
in a Geographic Location

Shared geography 
provides critical clues for 
some diseases

Person-to-person: Two 
people must be in the same 
location at the same time
Common source: People 
must all visit the same 
location

Shared geography less 
important for fomite and 
vector-borne transmission



Locations Associated with 
Cases Serve Many Purposes

Routine Surveillance
Ongoing person-to-person spread: Multiple 
cases with ‘close’ home, work addresses
Ongoing exposure: Multiple cases with 

‘close’ dining, shopping address
Case Investigation and Management

Search for ‘connected’ cases
Outbreak Investigation

Search for common exposure
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Use of Spatial Information is 
‘Ad Hoc’ in Most Settings

Address Collection is Generally Limited
Focus on residential address
Addresses not validated

Spatial Analysis does not ‘Fit’ Workflow
Looking at addresses
Addresses as categorical variables
Data extracted into ‘offline’ GIS



Spatial Analysis Must be 
Accurate and Intuitive

Decades of Research in Medical 
Informatics Identify Determinants of Use

Clearly identifiable benefit
Intuitive to use
‘Fit’ with workflow

We Developed DraconesPH 
To address barriers to adoption of spatial 
information in communicable diseases
To create a research platform
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The DraconesPH 
Development Project

Funded by Three Groups
GeoConnections 
Montreal Public Health
McGill University

Goal: develop web-based system for 
spatial case management, surveillance
Project ran from 2006 to summer 2008



The Development Process

Management Team
Led by public health MD with informatics training
Members from each area of DSP involved
Lead developer with computer science and web 
programming background

User Involvement
Users on management team
Input throughout requirements, design, development
User groups worked through use cases and guided 
refinement of functions, data, and interface



Case Management at 
Montreal Public Health

‘Current’ Situation
Information on paper 
entered into system (Oracle 
DB + Forms)
System contains sensitive 
data (names, addresses)
Limited tools for analyzing 
case data

Project Goal
Capture spatial data
Visualize and analyze 
spatial distribution of cases  



Why Location Matters – Case 
Management Pre-DraconesPH



Why Location Matters - Case 
Management with DraconesPH



Population Surveillance at 
Montreal Public Health

‘Current’ Situation
Routine temporal and 
space-time statistical 
analysis
Capacity to visualize 
time-series but not 
maps

Project Goal 
Add mapping capacity
Extend range of 
analytic methods



Why Location Matters – Population 
Surveillance Pre DraconesPH



Location Matters - Population 
Surveillance with DraconesPH



System Architecture

Python, 
R-Server, 
SaTScan

Statistical 
Analysis 
Server

Apache + PHP, 
MapServer + 

MapScript

Mapping and 
Web ServerWeb Client

Firefox, Explorer

Current Case 
Management System

DCIMI 
Database

DCIMI 
Client

Oracle

Oracle Forms

DraconesPH

PostGreSQL / 
PostGIS DB

Spatial 
Database

Bridge
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Current Status of 
DraconesPH

‘Live’ at the Montreal Public Health for all 
Reportable Diseases

Accessible within MPH via web browser
Power users are working with system
Ongoing focus groups / training session

Main Functions
Address validation and correction
Visualization of cases and links to other contacts, 
cases, locations
Spatial statistical analysis



DraconesPH and the H1N1 
Influenza Pandemic

Spatial Distribution of Cases is Core 
Component of Daily Analysis

Regional distribution guides control efforts
Linkage of cases to schools was critical in 
assessing spread and guiding closures

Feature Refinement and Modification is 
Ongoing throughout the Summer 



Examining H1N1 Influenza 
Spread Within Schools



Bringing Location into 
Communicable Disease Control

Using Spatial Information
The Rationale
Some Issues

Dracones – A System for Using Spatial 
Information in Communicable Diseases

The Origin
The Current Status
The Future



DraconesPH Development, 
Support, and Use

DraconesPH at Montreal Public Health
Ongoing funding and priority setting 
transferred to Public Health Department
Plans include: integration with population 
surveillance ‘dashboard’, tighter integration 
with DCIMI, alerts based on similar cases

DraconesPH in Canada
DraconesPH Abroad



DraconesPH Evaluation 
and Research

Ongoing Studies
Validation of address correction module
Assessment of magnitude of address error and 
impact on cluster detection
Assessment of prospective space—time cluster 
detection

Future Studies
Systematically analyze use of system
Assess contribution of spatial information to decision-
making



For more information…
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