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Background

« CRCSI

 Joint project Department of Health, Western Australia.

— Prototype System:

Hospitalisation (~11 million records) and mortality data (~100,000 records)
Summary statistics with a thematic map as output.

Data export: Excel, ShapekFile.

Privacy

— Extension - Hospital
» Hospitalisation data (~50,000 events)
 Point location, demographic, epidemiological and financial data
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Motivation

Open data and Health
— Access data.
Health GIS:

— Spatial distribution of diseases.
— External factors.

Visual data mining:
— Information visualisation.
— Geo-Visual analytics.

Web GIS:
— Web services.
— Interface/Visualisation.

Many disparate heterogeneous health data solutions — standards and
flexibility will be required for interoperability
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Health Data

» Data Access
— Privacy: Secondary use of health data has privacy implications
— Spatial context not spatial

« Spatial context is often imposed for accounting.
* Wearable sensors may expand this

— Publication of results and manner in which data is stored are
different, e.g. summary statistics over areas

— Layer approach
« Supplier push — publication of results
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How Many Layers?

Age range

Gender

Time interval

Geography (Spatial
resolution)

y

Process (e.g. ASR)-> Map Layer

[ 14000 + Themes ]

[ Range 0-85 ]

[ Range 1-N ]

s ]

[

(14000 + #Themes) x 4.7
million (N=11)

]
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User Pull

« Supplier push not optimal

» Require a more agile approach to data access,

— Extensive WPS (multiple outputs, orchestration), or an extensible
WxS?

— Cannot limit methods for data storage and data access.

» User pull rather than supplier push approach
— Query driven dynamic web mapping

— Layer generated on the fly:
» Virtual layer — Time is date, query can be year (or season)
» Dynamically aggregating unit record / point data.
* |nteractive, and automated
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Dynamic Server Sided Layer Generation

Fllter

--——-

Server N
= Metadata

::3 Vector

Cllent
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Data Interface

* Distributed data workflows

« Workflow emulates OGC WxS

— Attribute -

* What - metadata description

* How — How to define query, e.g. date range.
— Query parameters include

+ Spatial resolution

« Output process

— Generate REST query within the GUI using a form for input
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Search

 What

— How the data is stored isn’'t necessarily how it will be searched
for

— Strong metadata

 Where
— Map extent
— Polygon
— Area name (suburb) or layer + unique identifier within layer
— Point
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Multiple Results and Visualisations

Visualisation Process:
— Extract data. Data Result Visualisation
— Render.

Analysis:

— Data -> Multiple Results.

— Result -> Multiple

visualisations. Resultl

Multiple views/variables can
be presented simultaneously.

Result3




Interoperability -
* Qutputs emulate web
services

A

ESRIVWFS emulation

JSON

D

Map Server/ SDI

)

'WMS emulation

Spatialise

Image

)

Client PC

WCS amulation

Raster

I

‘ Web Client

Raster analysis
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Age Standardised Rate Workflow

ABS (REST)

Morbidity Visualisation y Decision

Demographics

Pop Pop (Std)




Metadata

ABS (REST)

Demographics I

Pop (Std)

Visualisation

Decision



Data

Data Layers~ || Visualisation= | Export= | Zoom to:

Data Explorer

Search

=) Data Sources

# || ABS Category Data

4l ] ABS Medians (SA)

#l |__| ABS Population Dala

# ] EP1 Population Data (SA2)

=) — Morbidity Data (SAZ)
| Conditions Originating in the Pernatal Period
Congenital Malformations
Diseases of the Blood
Diseases of the Circulatory System

3§ Events: 4673)
iseases of the Earanurwaswomw rrovess

iseases of the Eye And Adnexa
iseases of the Genitourinary System

= Diseases of the Nervous Syslem

iseases of the Respiratory System

| Diseases of the Skin and Subcutaneous Tissue
Endoerine, Nutritional and Metabalic Diseases

xtermal Causes of morbidity and mortality

actors Influencing Health Staws and Contact with Health
nfectious and parasitic diseases

njury and Poisoning
Mental and Behavioural Disorders
MNeoplasms

| Diseases of the Dig Diseases of the Blood (D50-DBS) (Layer: SA2_WA,

iseases of the Musculoskeletal System and Connective Tissue

—_—
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Query and Processing

Create Thematic Map: Morbidity Data (SAZ2) - Diseases of the Blood x|

_Guildsron T e _J ¥ '} !
= \L'.” z ﬂj = e ! Please select query input parameters &
Create Thematic Map: Morbidity Data (SAZ) - Diseases of the Blood X
dine
lease select query input parameters \ Age Type: User Input ~ i B
©
. n Age Input; 0-25, 36-39, 40-44, 45-49, 50-54, 55-59, 60+
Age Type: -Please salect Age Type- v | 2 B Gr
3o Year Type: Calendar gl .7 !!‘
Year Type: t Vpe R | 7 58
Year range: v | o w
Dataset query Gender: Persor w2 i 9 2009 2009
;. Gender; 2| 7
parameters Minor Code: All e | 7 LErs0ns 1
: e i : # : - 2
Race: Al = Minar Code: Diseases of blood and blood-forming organs (D50-0 v | 7
Race: 2
Statistic Please select summary methc v |3 BCE: All e
‘\‘.qfa: Ploase T = _/ 5 Statistic: | B 7
’ : Count
ﬁtegurieﬁ Please select map styling | v e e
rude Rate
iy ies:
Colour Scheme: | Choose a colar scheme ¥ | ? LS Empirical Bayes Rate 2
P—— Legend Extent: @ Global ; Colour Scheme: | Excess Risk ?
paual query T x e Extint Direct Age Standardised Rate
paramelers [ = Crude Age Standardised Rate
Static
Indirect Age Standardised Rate
:N\:énuelr of standardised Morbidity Ratio
nervals: " K 2
Number af Age standardised Rate Ratio §
Intervals: Ny
w
Load Map =F 1B
H . ] e M“’H‘&‘;‘T‘ ook Load Map

¥ w b
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Health Department — Spatial hierarchy
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Filled Query

Create Thematic Map: Morbidity Data (SA2) - Diseases of the Blood X

Please select query input parameters

Age Type: User Input Rl ?
Age Input: 0-25, 26-39, 40-44, 45-49, 50-54, 55-59, 60+

Year Type Calendar 1.7
Year range 2009 w | 10 12009 e

Gender: Persons &l l?)
Minor Code:; Diseases of biood and bicod-forming organs (D50-C > | 2 |
Race: All gl ? |
Statistic: Direct Age Standardised Rate gl ? |
Area: Health District ¥
Categories: Quantiles Bl ?)
Colour Scheme: | Blue Purple 5.2

Legend Extent: * Global
Local

Static

Number of 10

Intervals:



Results Interface

[ Map Interface j [Metadatalnterface]




Dascriplion .

Blood diseases - Count

Solo

Legerd

Cobour

Wakae

Age G Fram 0-4 to 85+

nplation

Metadata

Information

Chapters

ICD10: D50-DE5

Data set origin: Morhid

bout the

liahilities of DoHWA, and caution in
int: ting the data
License: CC BY-NC
Generated: Wed, 15 Jul 2005 11:28:06
W.s. T,

ABS Data: Adapted from, CC BY 2
User IP Address: |
User: [ohn Doe
Epiphany.
Please sele
exploration

Map Projection:

5 Al

data set to begin
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Multiple Visualisations
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Contextual Data
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KISAZ2) Direct Age Standardissd Rate - Male

Comparison

K[SAZ] Direct Age Standardfed Rate . Female
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Spatial Comparison
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Tabular

O

sLa 2(Agg) ASR 2{Agy) drect_age_standardization_CI Colour
Enst Pibara (5] 0121416058672  0.0141433547708
Northam (T) 0.0930150687906  0.00802752468735
Northam (S) 0.0657648389935  0.00909364409745
Quaradng (S) 0137164300621  0.0290194265544
Tammin (S) 0167934309244 0,052290417254
Tootyay (S) 01205509150  0.0126189005899
Wongan- Batidy (S) 012522277236  0,0203968061623
York (S) 0150914981961  0.0164432097226
Bruce Rock (3) 0,139487564564 0,02949607952237
Kellerberrin (S) 0107964262366  0.0236383844167
Merredin (5) 0.0912272258583  0.0106345480308
Mukinbudin (S) 0103548459709 0.0273B97879165
Narembeen (S) 0134215474126 0.0293014960853
Yigarn (S) 0211626201868  0.0271776821464
Kalgoorke/Boulder (C) - Pt A 0103007558022 0.00468886038288
Vincent (T) 0111652120948  0.00464837392792
Cambridge (T) 0.0711461976171  0.00353447021917
Claremont (T) 0.119937265761  0.0081206150353
Cotteske (T) 0083982482555 (.00690083785458
Mosman Park (T) 0.0947766304016  0,00701085291603
Nediands {C) 0077155187726 0.00417835637927
Peppermini Grove [S) 0115076810122  0.0215539652854
Perth (C) - Remainder 0504745900631 0.0234876014292 ]
Sublaco (C) 0.12198472023 0.0059984466061
Bassendean (T) 0.0741475522518  0.004757 28558376
Bayswater (C) 0084384640002 0,00250119366683

Kalamunda (5) 0.0621913634241  0.00224396120757 -
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: Deseription

1

1 [Query

(Age Type
Age Group
|Year Type
|Year range

Infarmation

10 |Layer

1n
12
it
12
11
®
iv
m
13

£

1 |Elderty age apgregate

]

|Process

Last Update

|Events

|Population
|Standard Population
1 Distribastion (>50)

7 |K-Anon passed

|Regions
Coverage
JAge aggregate

Max P

Max P Passed
\Arcas suppressed
|Low numbers

71 Chapters
# ICD10

|Data, et origin
|Disclaimer
License
|Generated
ABS Data

s |User IPAddIess
B user

"

Value

Group

From 0-4 i &5+
Calendar Year
From: 2008 to 2005

SAZ WA
Count
2009-12-30
4664
2250246

ABS Standard
Gaussian

0.89
a0
ag+

D50-DB9

Morbidity Data - DoHWA: <a href="mailto:ep @healthwa,gov.au= Epidemiclogy department=/as

223

1.3333333333
0.0008187773
11
1B

Long legal statement goes here, saying somthing about the liabilives of DoHWA, and caution in infepreting the data efc.

C©C BY-NC 3,04

Wed, 15 Jul 2015 11:43:26 W.S.T.

Adapted from, CC BY 2.5A0
127.0.0.1

[3ohn Doe

A
! Area Name
* Willagee

1 Geraldion

4 Leinster - Leonora
* Wagin

& Port Hedland

7 MNewman

8 Marrogin
_ 8 Murray

10 Mortham

!Kulin

12 Brookton

13 York - Beverley
14 Moara
15 Toodyay

18 Chinering

17 Mukinbudin

W Merredin

1 Little Grove - Elleker
20 Gingin - Dandaragan
_#1 Albany Region

22 Dowerin

= Albany

24 Sputh Hedland

25 Cunderdin
Stirling Range
MNational Park

21 Pembertan

28 Plantagenet
= Irwin

0 Mckail - Willyung

W

] B
Area D
507041183
508051210
508031203
509031250
S0B061222
508061221
509031249
508031248
508021243
509031247
509031246
509021245
509021241
509021244
509021236
509021242
509021240
509011232
508021239
508011226
508021238
509011225
S0B061224
509021237

509011235
501031020
509011234
508051214
508011233

I c
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Blood diseases ' population

13
19
10
24
5
8
19
5
21
20
11
i7
9
10
9
19
14
9
41
2
22
23
16
9

i8
12
14
19

4665
12566
BAST
4690
5714
6708
4668
3469
10190
4537
3422
4767
4549
4230
4288
4030
4988
3110
7815
3000
3953
13414
10154
3826

o
5067
4663
3572
9225
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useing phen roxas. Fslo idaffacgad gef meme beynocgoon quiel ba rene Sprasdshasg ent wemz dreek wire procassich program. Cak pwico v bolug, inclurms. all uf cak sinscor hawrgasi isoms alung gith calkiw nog =
pwicos. Plloase mako num uf cakso dodios anr koop a copy uf cak v noaw verw phuno. Whag schengos, uf efed, quiel ba mada su omenzr swipomgwook prowdgs hus vag su ba dagarmidad. Plasa maku noga wipont renzsa
schengos ent kaap 2 copy wipant srenz kipg, Nisl i, uma sellus vestibalum arcu, at oo sit pharetr odio pede, vel liero mauris suscipit sit. Liguka dolar vel ipsum posuere consequat gravida, masris at, in suscipit magna libero
enim mauris & Sed i imperdier ridiculus.

Confidence Interval Scatter Plut
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