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Health Survelllance

l Communicable disease mEmna I

« Ongoing analysis
* Reporting to practitioners

Health Protection

» Restaurant inspections

» Water treatment
monitoring

+ Air quality monitoring

Population Health

Assessment
» Community health needs
assessment

» Health status report / system
report card

Disease and Injury

Prevention
« Immunizations

outbreak control
» Population-based
screening programs

Health Promotion

» Community-based interventions
* Public participation

Adapted from: Naylor et al. Leaming from SARS: * Policy advocacy

Renewal of Public Health in Canada
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Disease Transmission OCCUIS s
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*» 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
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*+* Routine Survelllance

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

*» Spatial Analysis does not ‘Fit’ Workflow
¢ |ooking at addresses

* Addresses as categorical variables
¢ Data extracted into ‘offline’ GIS
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** Decades of Research in Medical
Informatics ldentify Determinants of Use
¢ Clearly identifiable benefit
¢ |ntuitive to use
¢ ‘Fit’ with workflow

**We Developed DraconesPH

¢ To address barriers to adoption of spatial
iInformation in communicable diseases

* To create a research platform
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** Funded by Three Groups
* GeoConnections
* Montreal Public Health
* McGill University

*» Goal: develop web-based system for
spatial case management, surveillance

s Project ran from 2006 to summer 2008
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* Management Team
¢ Led by public health MD with informatics training
¢ Members from each area of DSP involved
* | ead 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
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¢ ‘Current’ Situation

¢ [nformation 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
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% Dracones = [3 Selection » (&) FullExtent @ Lavers v

Cases Flaces SaTs5can

" Health Condition

¥ Temporal

days beforefafter the earliest flatest

elected case date

[ spatial
Case/place link options:
@ More
() Shaowy links to selected places

() Restrict to cases linked to selected places

Cases {92) Flaces SaTScan Clusters

Epizode I Cliert 1D First Mame Last Mame Sex Drste of Birth Address Epizode Date Health Conction
1002 D000z hd 1954-03-07 3420 JULES-HUOT H145TS 2005-04-11 WHE

1008 Dso00a F 1983-05-22 6272 BOUVRET H1M1NT 2009-09-27 HAMT&VIRUS
1011 050011 F 1922-01-26 7227 MOLSOHN H243K5 2008-04-17 TYPHUS BRO
1012 Cso012 ] 1945-01-07 4600 REHE-EMARD HIA3AT 2008-06-07 EXP &LIM
1013 050013 F 1966-03-18 69 MORLEY HILL H3.J2Y'4 2009-03-12 CRYPTOSP
1018 Cso018 F 1973-07-24 8143 DE L'EPEE H3N2G2 2008-10-24 PAR. FLASG
1023 Ca0023 1 1952-11-05 6526 DES ECORES H2G2U7 2008-10-25 PEITT

1034 Cs0034 F 1946-05-25 9031 PRIMOT H1R3A5 2008-12-10 SYP MER Y
1036 C30036 F 1977-06-15 T459 PIHEVIEW Haw1 K2 2009-07-13 SiDa

1044 Cs0044 1 1957-01-02 1TTT COURSOL H3.1B4 2005-09-09 EMCY TIGUE
1060 Ca0060 1 1935-11-04 1266 MOFFAT H4H1vS 2005-05-19 HERFPES

1070 Cs0070 1 1922-01-11 8257 MARCO-POLO H1ETH1 20058-05-25 MARBURG
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Indicateur de I'urgence

L] L]
” ‘ , Date d'exéoution : mer. 2006-12-06
“ u r re n I u a I O I I Période de I'analyse : 28 jours du 07-11 au 04-12 Période des agrégats : 7 jours

Nombre de valeurs absentes : 5

No. . p-value | Période de Cas Cas
] agrégat de I'agrégat Rayon | Etat | pvalue | référence  I'agrégat | cbservés | attendus | attendus
’ Type d'analyse : Prospective purement temparelle, modéle Poisson
L Régon de Montréal B orois 00027 311 eu04-12 2081 1SELIE
Fichiers input-output ©  |-Paraméares 2-Cas analysés  3-Coordonndes péngraphiques 4-3justements  S-Résulars
] ] ]
Type danalyse : 2 modile pa
S p a‘ e - I I I I e S a I S I ‘ a L Hipital Kotre-Dame du CHUY, Hipkal Saint-Luc du L0 g OETIO 0007 C2iRau0sid 57 B47L a7 |t
cHUM
2 Hbgital énéral du Lakeshore, Hbgital de Lachine 23 M oosa 00027 Dl1Zeu0z 33 5475 g0 |
- 3 Higital du Sacré-Coeur de Montréal oo0 B 0is00 00027 Dl-2au042 103 5,87 L6 b
4 Hbe-Dieu du CHUM, HipRal Roval Victaria, Hogital 160 gy OS2I 000 CS2au0sl 30 26,02 s ot
Sant-Luc du CHUM
§  Higital pénéral de Montrdal, Hépitel Reval Victaria, 285 0700 00027 | 0212 oy 0412 ME MR 116
HBe-Digu Qu CHUM, CHU Sainte-Justing, LEphal ge o
Mentegal pour enfants
] . L € Hboital de Verdur, Hinlal géndral de Mortréal 237 B 0S80 00027 D412au04l2 45 23 L3
7 Hboital de Lachine, Hipital de LaSalle, L'hoital de 680 gg O8I0 00027 | O3-12au 0442 ) L5 L b
Mentreial pour enfants, Centre hospitalier de St Mary
& UMipkal général juif Sir Mortimer B, Davis, Centre 3,20 05380 00027 | 0212 au 0412 m| M 113 b
rospRalier de Sainte-Justine, Lrdpital oo o
- - Motréal pour ital odnéral de Motrdal
H Pavilon Marce-Lamoureux, Hipital | 7.03 05680 00027 | 02-12 au 0412 | 30804 rag |t
- o Hapital u
0 43 g 08 00T Chllauoeil 181 18508 7 | ot

Fichiers input-output ©  1-Paramiies 2-Cas enalvsés 3-Coordonndes péographigues 4-Ajustements S-Résulats

*» Project Goal s s e 20

i Montréal, M
m E l pf ; 1| Hepial Foury oor| B 090 00027 3011au0e12 5 e 0s b

Date d'exécution + mer. 2006-12-06

Type d'analyse : Prospective purement temperelle, modéle Polsson Période de I'analyse : 28 jours
Emplacement de I'agrégat : Région de Montréal

¢ Add mapping capacity T T T s

¢ Extend range of )
analytic methods

Nombre de cas observés
E 8

mer, jes
011 081

r. jew. ven, sam. dm. I,

9-11 30-11 01-12 (212 03-12 04-12

o7

Date d'observation (jj-mm)

— Aucun agrigat prisert  — Agrégat ron Sgnificati f{_ﬁi|7n91'f"’" présens dans [analyse spatio- — Agrégat significatif positif au régatif
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Why Location Matters — Populatio

Survelllance Pre DraconesPH

SUMMARY OF DATA

Study period. .. ... o0 200000001 — 2000505730
rMumber of locations......: 540
Total population...... : 1E81006E
Total number of cases.. : 307
Aannual cases S 1000000 ... 4008
MO=ST LIKELY ZCLUSTER
1.Locatdion IDs dncluded. @ 251
Coordinates S radius. .z (291146, 5.043232e+060 S 0000
Time frame.......ce.ua.: 200031 — 2000331
Fopulation. . ...c..e.... 4750
rMumber of cases.......: 33
Expected cases........: 0.16
Annual cases S 1000000 @ S185.4
ohserved / expected...: 200,844
rRelatiwve risk.........:1 224.913
Log Tikelihood ratio..: 143, 970933
Monte Carlo rank......: 171000
P—walue. .. ... ..cueeo..: Qo000
SECOMDARY CLUSTERS
Z.Locatdion IDs dncluded. @ 104, 103, 92, 94, 117, 1los5, 11a, &5,
124, 109, 112, 79, 10l, S5, 100, S1,
74, 93, 123, 134, 129, 1=21, 1los8, 1=3,
827, 119, 127, 77, 70, 141, 95, 63,
120, 1
coordinates 2 radius.. : (295851, 5.049208=e+060 F 2657011
Time frame. ... ... .....: 200011 — 20007 7371
POpu | atEiar. i iimsaisiisiisT 902 a
rMumber of cases.......: 486
Expected cases........1! 3.36
Aannual cases S 1Oo000d. @ 558, 5
Obserwved [ expected...: 13.705
rRelative risk. . ..... .. 15.945
Log Tikelihood ratio..: S0.921675
Monte Carlo rank......: 11000
SEESG - BB P L s S A S S Tk
S.Location IDhs Adncluded. - 139
Coordinates 2 radius. . (2983924,5.047F7068e+060 1 0,00
Time frame.......ce...: 20001 — 200054 30
Fopulationm. .. ..ce.ee..o. 4445
rMumber of cases.......: 15
Expected cases. . ......:1 0O.15
Aannual cases 100000, @ 4108, 5
ohserved  expected...: 100,809
relatiwve risk.........: 1l0O5.936
Log Tikelihood ratio..: 54.712510
Monte Carlo rank. .. ... 17°1000
P—walle. i . o e i e v eewea Q.00
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Py, *‘m_ “'.ﬁ‘f‘
ST

g e

TN r et N A Wy =
Cluster 3 7

AF opalation: 6765 s
i Cages: 4 6
{3 Exp. Cases: 0345
P-value: 034 m

=7 : fﬂ: T
E b |
[/

.....

5

s

I Radius Population # Cazes
1 9377.45 30964 15 1.57 0001

7 2194 2 A0S A 1£ 1 72 n nnd

# Expected Cazes  P-Value

W oW o~ m ot B W k=

Cases (92) Places SaTScan Clusters {4) Cluster 1 {15} Cluster 2 (15) Cluster 3 (4} Cluster 4 (3)

Zases Places SaTScan

Retrospective Analysis:
i@ Purely Spatial ) Space-Time

Prospective Analysis:
() Space-Time

Probability Model:
(@) Poissan

Start Date: End Date:
Time Aggregation Units: Length:
Max Spatial %% Size:

S0

Max Temporal %o Size:

End Date Yizible
7l



\% (€111

e, | OYSt€M Architecture

de Montréal

Québec m e

Santé publique

Current Case

Management System DraconesPH
r——————————— m —-—————— - =
Mapping and itatllst!cal
Web Client Web Server nalysis
< Server
‘_ Python,
Firefox, Explorer Apache + PHP, R-Server,
Map'z/lSer\S/er_ +t SaTScan
DCIMI apScrip A
Client

Oracle Forms

DCIMI Spatial
Database Database
Oracle PostGreSQL /
PostGIS DB
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¢ ‘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
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» 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
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Cases (11) Places (19) SaTacan Cluskers

Type
=Choa|

Zchoal
Schaol
Zchool

(PN TN

Marme
LULLEGSE SaLET TE ML,

COLLEGE SUPERIEUR DE MOMTREAL (5.5 8.) NG,

COMNSERWATOIRE LASSALLE
ECOLE ARC-EM-CIEL

Eml E ESRACE IS IhECTE

3L Remove - E;'Expurt

[=

4
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Address

Cases Places SaT3can
Find places of types:
Schoals

[] Food Stares

[ Restas and Bars

@ Inside a radius of 1000

' meters centered on selected cases

¢ Inside a radius of
rmeters centered at address:

) Inside selected regions
Place/case link options:

() More

@ Show links to selected cases

() Restrict to places linked to selected cases
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*» 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 Iin Canada
+» DraconesPH Abroad
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¢ 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
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el Surveillance > Main -
ﬁa-.i' ej "f;} n http:/ f'www.medicine.mecgill.ca/epidemiology/buckeridge findex.html ¥  [= * Google a)ya
Surveillance > Cours.. BMIR GForge > Proje.. CIHR / IRSC
The Surveillance Lab
What We Do
publications We develop and evaluate innovative methods and scftware for automated population
iects health surveillance in hospital and community settings. Our research activities are
projec supported by a Canada Research Chair and funding from the Canadian Institutes of
Health Research, the Center for Disease Control and Prevention, GeocConnections, and
s other organizations. On many projects, we work closely with public health practitioners
people at the Direction de santé publigue de Montréal.
software Contact
McGill Clinical and Health Informatics
1140 Pine Avenue West
Mentreal, Quebec, H3A 143
514.398.8355 (tel)
514.843.1551 (fax)
david.buckeridge[at]mcgill.ca
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