Curtin University

Cross-Jurisdictional Linkage —
Enabling research at the national level

o o |What is Cross-Jurisdictional
Data Linkage?

Bringing together records from different systems across
states/territories (or Commonwealth) related to the same

individual (or ‘entity’)
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Why do cross-jurisdictional
data linkage?
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o
care and outcomes

«c - State/Terrtory - -

Hospital Records

Birth Records

Cancer Registries

o o |COMplete patient pathways,

9
Death Records

CRADLE
Immunisation GP Records PBS Records Veterans’Affairs/Ageing
& Commonwealth o

Longitudinal studies &
population mobility

o

Over time
(5yrs), people
move

Source: PHRN POC1




e o o |Cross-border service use

o

NT
O o0
QLD
[ °
L]
.f‘
[py——
O L]
A °
Adelai N SW
People per sq km
B 100.0 or more -
W 10.0to1000 ¢ 8
[ 1000 Il 10to 100
Olte 10 TAS
Kilometras Less than 0.1

Source: Australian Bureau of Statistics

Brisbane

® = Hospital

% Curtin University

“\3
kol

e

e ¢ o ([Rare Conditions & Ottcomes

jom

S

g xy
g.‘,;ﬂa o 0&&
RD CATEGORY PREVALENCE Lo il :o e
55
a 8™ Y
- boﬁ?“»ss"'c S
)
. P o e
RA  Infectiousand parasitic diseases o ¢ &q;’ éﬁ ?y\f‘a dga“
= M@ﬁ 25% Lol 2
ord U e st " et ¥
REN (i e w‘g,;eﬂ Fos sy gt (32
D Diesesoith g0t "oog\ 2O e 0 e
e o G o R
W Q% o A gt & o Teo® S o o
RG  Diseasesof the ciculatory system . %‘@0 i mw“;Bg ,,&‘:”gv » ;d-““:-.\b““:,
R Dseaesof the digesivesysiem ok g gpalt w0 Dot (T 5O s ¥y O
A ¥ onl W18 o DT B8 O et s
R Diseases of the genitourinary system P P ,,\;ﬁwr\ff‘ »” ysvﬁ’ft:;@ﬁ‘;gﬂﬂ A\:’;dwﬁwcs
™ oF o B e e B e p.‘j":ow““ P
®M  Dissasesof \mya"f;:a‘“’"ﬂ ‘5;‘:““;%\ ;: ﬂ:: “;ﬁ&e&w“ﬁ\;"‘,ﬁa“’;‘f% i’:§
RN Congenitalar W"’“ﬁ ' Lo Cﬂ»:g'\ ‘,4%: \"‘::‘*“"? “w""w o «»&:}; h\:”“ »‘; it
o St ety wﬁ“”\ a0 e g 0 e
RP Cerlain condi © % et e a5 en S a0 Lo e
o o B Lot i e T e g 8 e .
= oo e S e e o g
T 05 Sl a2 (% s ot vt Dot oty S e
Infernafional Classific - : B b e e T 85 e 2 e O e i
:Census 01l -niioy/e  RFOI00  Amyofrophic lateralscleros *% s;i \,,Le::‘; > ;:““ﬁ*‘;:i&‘ﬁ» w‘;w&; & Nm“ 520
e AP S17 e B e T o ¥
RCO210  Behcet dissase &ﬁdé\ ;“ﬁﬁ@g‘ﬁ !Agao"ty-&; . o 400
w e ol !
RFOIB0  Chrenicinflammatory demyel * ::f“’ ;*g‘sffw o 579 370
e i o
RND6B0  Tumer syndrome Dot 510 2000

o
! Orphanet Report Series - Rare Diseases Colle ¥
2 Census 2011 = hitpy//datiistat.it

sune 2013, Number |




@ Why do crossjurisdictional PHRNE:
L |

data linkage?

Increase statistical power for research on rare conditions or Exam p|eS Of Cross-
Jeomes jurisdictional studies

Accurate data for longitudinal studies

People move or die interstate, seasonal or out of state workers

(FIFO) = Proof of Concept 1
Ascertain complete patient pathways, care and outcomes = Proof of Concept 2
welcome to Federation
( ) = Proof of Concept 3
Assess cross-border service utilisation
= Proof of Concept 4

Evaluate state-based variations in hospital and health care

% http://www.phrn.org.au/projects/concluded-projects/




% pHRN=  Proof of Concept 1 - = ::)I POC#1: Data cleaning
.4’4'*’*’\ . by state

= In-hospital and post-discharge mortality:

Iearning about quallty of care USing data Iinkages Excluded episodes of care (hospital records) NSW WA QLb SA echIS:II
from four Australian states Potential funding duplicate records — one kept 31,345 0 9,358 964 20,903
= XJ linkage of hospital records & death registrations, Missing age at admission o2 0 0 0 i
Missing sex or intersex 199 3 6 3 21
WA’ SA’ NSW & Qld Missing principal diagnosis 28,738 0 0 0 28,738
™ OUtcomeS: Refined SMRS, CFOSS-bOFder ﬂOWS, Newborn?, boarder, organ procurement care types 604,128 36,473 427,795 22,042 1,090,438
. Non-hospital facili hab ing, hospi 149,416 13,447 1,879 164,742

Completeness Of patlent pathways on-hospital facility (rehab, nursing, hospices) X 0 3, , ,
Non-medical hospital encounter (Z76) 1,899 4,137 1,496 760 8,292
Cancelled procedures (Z53) 1,609 0 85 0 1,644
- Missing, unknown or overseas postcodes 84,888 8,412 30,788 3,267 127,355
. Separation date < admission date or missing 125 0 0 0 125

Total excluded 903,189 49,025 482,925 28,915 1,443,290
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POC#1: Coding variation
between states

PHRN:=: Other PoCs

* Proof of Concept 2 = burden of injury,

NSW WA QLD SA ] . {
N % N % N % N % linkage of hospital, ED & death records,
Day case chemotherapy (Z51.1) multi-state (NSW, SA’ Q|d)
Public hospital 26,784 115 150,826  53.5 180,891 36.0 63,606 100
Private hospital 206,693 885 131,011 465 321,812 64.0 - " - PrOOf Of Concept 3 = pel’inata| I’iSk faCtorS &
Day case renal dialysis (243.1) developmental outcomes, multi-state linkage &
Elective 1,606,258 915 0 0 57,316 47 0 0
Emergency 12,581 0.7 0 0 290 0.02 0 0 AE DC
Not assigned 136,494 78 729,104 100 1,159,719 95.3 313,774 100.0 . .
gl ety (080 o oesane = Proof of Concept 4 = vaccination update,
1 [\
Elective 25798 304 0 00 1866 27 0 oo effectiveness and burden of infection,
Emergency 215 25 0 00 6412 95 0 00 linkage of NSW & WA (hospital, ED,
Not assigned 57,029 671 23,983 100.0 59,521 87.7 11,205 100.0

perinatal) to ACIR.

ED deaths recorded as in-patient Yes No No No




Examples of other cross-
jurisdictional studies

= Marfan disease (rare disease)

= Epilepsy study (registry)

= Continuity of Care (popn, $ NHMRC 2015)
= SHIP study (cohort, $ NHMRC 2016)

w0
Yoo

-

e ¢ o | Marfan syndrome LP%’Y;;Z
\
* Describe epidemiology of this rare condition
* Estimate incidence & prevalence
* Examine hospital use, comorbidities, mortality
* Multi-state: WA, NSW, SA
* Cohort =1CD9 759.82; ICD10 Q87.4
* Linkage: Hospital admissions & Death registrations

* Cls = Brameld et al (Curtin University)




e o o | Epilepsy study

* Follow-up study of epilepsy patients in 2 state-
based Epilepsy Registers

* Examine risk for mortality

* Explore patterns of AED use, co-morbidities
* Examine context of mortality (qualitatitive)

* Cls = D’'Souza et al (UniMelb)

Data
Linkage
Step

—

Tasmanian Epilepsy Regist&

Epilepsy Patients
t. Vincent’s Hospital (

M@nical Epilepsy Database

T

Data Separation Step

Data Separation and PPK allocation
The CDL assigns a unique key for each person in the project (PPK)
and splits the data.

SEGMENT #1

)

.

GMENT #2

Epilepsy Patient

Demographic data = linkage variables +

Epilepsy Patient
Content data = research

PPK variables + PPK
\ 4 v / \
Linkage: CDL Linkage: AIHW National
< Death
AIHW undertakes linkage of Index
7, N Epilepsy demographic data
National \ (with PPK) to NDI, ACD and
Coroma'l < PBS Demographic data. Australia
Information / »
< Cancer
system .
\ A AIHW receives NDI, ACD and Database
PBS Content data separately
from Demog data, then
releases this Content data
with PPKs to Secure PBS
Research Environment. \
N~
| /\‘N
Merge Step

Secure research environment'
Merging of recordusing PPKs to form a de-identifigd research database
research team or equivalefit)




e o o | SHIP study

* Follow-up study of “SHIP” participants

* SHIP = large, national survey of people with
psychotic illness

* Examine risk for mortality & morbidity
* Estimate economic & social costs

* NHMRC, 3 year project _
 Cls = Morgan et al (UWA) s w

< SHIP database

N A

Separation
Step

PPK allocation & data separation (by CDL) ‘ ‘

Segment #1 contains PPKs (as
issued by CDL) + linkage
variables (demographics) only

SEGMENT #1 y w SEGMENT #2

Segment #2 contains PPKs

SHIP linkage variables + PPK SHIP research variables + PPK

+research variables only

. State-based National Australia
Only demographif vars .
Hospital Death Cancer
are used for lihkage o
Morbidity Index Database
~—
A 4 A 4
L_Dz‘a Morbidity linkage Mortality and Cancer linkage
inkage . .
Stepg (by PHRN linkage unit(s)*) (by AIHW)
Supply of data with data custodian Supply of data with data custodian
{, record|Ds + PPKs. recordIDs + PPKs.
Extraction Extraction of research variables by custodians of morbidity, death and cancer data records
Step (by each data custodian or their delegate)
, Supply of records with PPKs.
Merge Merging of records using PPNs to form a de-identified research database P
Step (by research team or equivalent) ™




e o o |Continuity of Care

* Evaluate effects of coordinated health services

* Role of primary healthcare

* Assess patterns of care (primary & secondary)

* Outcomes for chronic / complex conditions

* Potentially preventable hospitalisations

* System costs

* NHMRC, 4 year project (2015-2018) . W0
* Cis = Moorin et al (Curtin University)

e o o |Continuity of Care

= Project Design & Data:
* Design: Whole of population, longitudinal
* Cohort: identified using Medicare enrolments
* Qutcomes: from State (WA) & Commonwealth data

= Datasets collections required:
* Medicare Benefit Scheme (MBS) ,
* Hospital Morbidity (WA) Work in
* Emergency Department (WA) \ PY‘0€)Y’@§5

- Deaths (WA) gv,——-v




® e o (Progress so far...

= Approval processes:

*  Curtin ethics - approved

* AIHW Ethics - approved

* WA Data Application - completed

*  Commonwealth Risk assessment - nearly there

= Data linkage requirements:
*  Combine State & Commonwealth data
* Navigate Legal and Regulatory Barriers
* State/AIHW data disclosure requirements

\uﬂ‘"‘"

A
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Proposed Project Data Flows — Creation of Project-specific person
keys (PPKs) and multi-jurisdictional data linkage

Study Cases (sourced from MBS datz)
All persons aged 18+ yeors wha were rezident in WA and enralled with MBS between 1/1/1939
and 31/12/2014

Merging of records using PPNs to form a de-identified research database
[by research team or equivalent)

Dy the research team

PPEs. The resultant ressarch database wil in i the:

Segment $1E contsing
encrypted linkage varisbles
y SEGMENT £1€ & SEGMENT #1 y SEGMENT 52 [demograpnicsjand Data
[« is record_IDs.
. . Encrypted linkage vars + DC | |Unencrypted linkage varisbles De-identified research Encryption will be performed
Deta Separtion & Encryption step record_ID +DC record_ID variables + PPK oy Dota Custotians using
speciafized tools (to be
arovided).
’ WA date: Hospital Morbidity & ——
Emergency Prezentations vuns'umu o= izsjena
Data Custodien-issued
record_IDz
. ""“h.m Encrypted linkage vars + DC National -
m“ record_|D Death Segment £2 contains PPKs
Iadex 4resesrch vanisbles only
L 4 v l
u",;! PPRL Hospital & ED linkage Mortality linkage ;mmmﬂ::mm: p :
step (by CDL) (by ankw) arislez.
Suppily of data with data custodian(s] For this project, Project-
DCrecord_IDs + FPES. specific person keys (PPs)
. . 4 . A J will be izsued by the CDL
Extraction Extraction of research variables by custodians of Extraction of rasearch variables from NDI & MBS
step hospital, ED (by Wa data custodians or their delegate) collections [by each data custodian or their delegate)
Supply of records with PPKs. |

Final merging of de-identified data from Wa Dats Custocians and MES end NOI callections will 5 performed i an sparoved, securs research ervirorment usirg
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What are the challenges of
cross-jurisdictional DL studies?

e ¢ o | Challenges

= Assessing feasibility — e
data availability, quality, i I&imﬁxm
what’s possible & what’s Yol
not?

= Approvals &
application processes
— how many, how long?

= Wait times and cost
= Analysis — larger datasets, coding variations, comparability




% 4 PHRN:: Resources

Y PHRNZ:

* PHRN Website (phrn.org.au)

General information

Where dO you start ? Processes — Ethics & Data Custodian approvals

Available datasets
Metadata links

= PHRN On-line Application system
(https://oas.phrn.org.au)

= DLU Websites

* Human help (email or call with queries)
cdl@curtin.edu.au vdi@dhhs.vic.gov.au phrn@uwa.edu.au

W

‘‘‘‘‘‘‘‘‘‘
Exchange

= SURE - analysing data securely

= SUFEX - transferring data securely SUfe)(hi“‘“"




Home About Us For Researchers For Data Custodians For the Community Frojects News & Events

Home / For Researchers / Introduction

Introduction

I bor

Data Collections Available

« Australian Capital Territory

+ New South Wales

+ Morthem Temitory

+ Queensland

+ South Australia

Tasmania

« Victona

'Western Australia

AlHW

Data Access

Services for researchers

Roles and Responsibilities

Data Security

« Useful resources

Introduction

The PHRN has developed a senies of resources that will assist researchers in accessing data
collections held across Australia, completing the necessary forms and analysing data.

In the FOR RESEARCHERS section of this website you will find information on

What datasets are available?

Check the PHRN Website
phrn.org.au & DLU websites

Data Collection
Commonwealth

ACD

MBS

PBS

NDI

ACIR

Other National

AEDC

Victoria

ED

Admitted patients
Cancer registry
Deaths

WA

Births

Perinatal
Hospital

ED

Cancer registry
Death

Mental Health

Avail Date

1982+
2012
2012
1980
1996

2009,2012, 2015

2000
1993
2003
1993

1982
1980
1970
2002
1982
1969
1966

= £ = 52004 - um 2015
12001 don 2014 Jan 2005 - Dec 2018 057,132 records.
31,0728 records 26114070 recorss

© San 1984 - Dac 2013 ' Upasied Fen 2018 © Jan 1664 - Dozt
1817774 ecorss 280,678 records <

£ Centra e
dan 1972 Deo 2011 Jan 1358 - Deo 2078 Cotiestion
1,017,004 recorss 1,408,443 recore sz T

(opcisted ey} 1,107 283 rceres
=] =] B &
Jon 1994 Dec 2012 Information Management Jan 1997 - Deo 2012
Wi iz Jam 1583 -Dec 201s. ezt
85781,

8 ] 8
Jan 200 es 2008 dan 1956 -Des 2073 System
7,160 recores 1282003 rcarcs Jon 2000 - Deo 2012

3 & A

“ Data Colesion = i 1360- Do 2013 = o t7- sun 2018
Jan 2001 -Deo 2016 12488420 recorss 22238 recorss
e 8 e

 Austcatan Eanie 3 ; acr

" Bessiopmest Census * dan 2013 - Do 2014 = foaraorz
2008-2012 1510414 records. 24282 recorss
202,388 resords

PHRN:=




Approvals processes

= At a minimum, institutional HREC
If State-level: Data Custodian (DoH++) & HREC

= |f Commonwealth, then AIHW EC & Commonwealth custodian
approval(s)

= OAS Stages: RFQ, Eol, Full data application, HREC
Advice:

For HREC, use NEAF if possible (reusable). Check reciprocal
arrangements.

Consent involved? Check wording with Cwth DHS

Complexity = longer timeframes & higher cost

Complexity — new linkage? Cases & controls? No & type of datasets?

Q2

Q. Can | get access to Commonwealth data?

A. Which dataset? Time period? Linkage involved?
Consented or unconsented? High risk project?

Q. What is SURE and do | have to use it?

A. Requirement for ‘high risk’ linkage projects involving
Commonwealth data. Costs vary.

Q. How do | use SUFEX?

A. Register via support@sufex.org.au. Free (for now).

Any other questions? Please ask ©




Y Secure
Unified File
Exchange

What is SUFEX?

A secure file transfer service for the PHRN and its
stakeholders

Uses secure online software to send and receive files
from anywhere at anytime

Easy to use, web-based

It is not a file storage solution

The service is provided (free!) but registration required
Hosted and maintained by the CDL

) Secure
Unified File
Exchange
Data
-

Linkage related
data

PHRN
Program
Office

Confidential project documentation
(ethics approvals, project
applications)

SUFEX
- Provides a
secure and

managed data
transfer

mechanism

Research
data sets

Linkage related




XK SUF“:_ { ( 1 1

Study A file Study B file
storage storage

Virtual Virtual
Windows

Secure Unified
Research Environment

Virtual
Windows

. . Windows
- a secure remote computing environment for . | | s desion

2)

research using linked health data % / T
« operated by the Sax Institute x ol e VA —

+ SURE replaces current researcher computing :
‘ﬂé

environment only
Researcher 2's

computer

Researcher 1's
computer

Gateway Curator

PHRN: 8 CuriinUniversi |

Secure Unified
Research Environment

% Curtin University




access to SURE

remote access to SURE is strongly authenticated

additional means of authentication in addition to a
username and secret password

— one-time-use access code provided by a hardware token (Yubikey)
or smartphone

% Curtin University

e ¢ o | Challenges aside...

Notwithstanding the
challenges,
working with linked
data can be...

sweet, rich and
delicious...

...Just like chocolate!




