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Register based research

 Sweden has many government registers, biobanks, health
registers containing population based data.

* Data has been collected for decades and the registers are a
valuable research resource.

* Time spent to grasp the meaning of the register variables and
to communicate with the register owners before disclosure can
sometimes add up to two years.




Swedish research Council

Government Comission

Improve the conditions to use register data in research by:

|) Establishment of a Register Data Board

II) Provision of information, advisory and education
functions for register-based research

I1l) Improved access to registers for research purposes via
the coordination of data delivery




Challenges for the researcher

Before starting a register based research project you might need an answer to
some questions:

« Can register data be used to answer my research question?

 What data are there?

* What registers holds the appropriate data?
 What do the register variables mean?

« Are the meaning similar enough between registers?
« Can data from the registers be linked?




Register Utiliser Tool

e Decreases the researchers “Time-To-Data”

— time spent to grasp the meaning and
representation of the register variables

— time spent evaluating variables

— time spent to communicate with the register
owhners before disclosure
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Prerequisite

The separation of metadata and data
because of legal constraints.




High-level Functional
Requirements
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Support the reseacher in selecting a study population.
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* Provide functions for variable search that do not require knowledge of register
owners, registers or variable names and a way to search by meaning/concepts
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Provide metadata to support the researcher during evaluation of a variable
"~ in relation to the research question.
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J Support the researcher during harmonization efforts by providing the
X metadata needed during harmonization analysis.
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Give the researcher access to metadata on variable meaning, representation and
populations in order to support communication of design in a clear and distinct way.
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Provide support during analysis of a variables quality & sources, collection methods etc.




Search
- Without previos knowledge

w No of Cigarett

Tobacco habi

Want to search
without prior
knowledge of

register owners or
registers!




Search
- Through Concepts/ConceptSystems

Evaluation

o Definition: Evaluation of surgical

« procedure
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| Patient Reported Experience Measures.
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...to variables

Patient reported outcome

Definition: PREM
A patient-reported outcome or PRO is a method Definition:
or questionnaire used in a clinical trial or a clinical Patient Reported Experience Measures.
setting, where the responses are collected directly Measures regarding the patients experience
from the patient. of the treatment and care.
Function Household Duties Experience of treatment in clinic
Befimitiem: Definition:

Ability to perform heavy household duties such as Patient Reported Experience Measures.
laundry, washing floors, cleaning windows Measures regarding the patients experience

of the treatment and care.

VAS_10




Harmonization Efforts
- Display differences & Similarities

_~ Harmonization withina

y

l' study )

Display differences and similarities A
between variables B
v — L

Medical Quality

Statistics Sweden Registers

Variable Definition &
representation

Variable Definition & representation

National Board of
Healthcare and Welfare

Variable Definition & representation




Harmonization Efforts
— Perspectives on Differences & Similarities

What register holds the in what populations? What is the ;neaning of DC'Jt?hS it;hare rrl:eba"nfr;g
variable? the variable: with other variables:
Content/structure Meaning
Register, Population, Unittyp Concept, Concept System

Which objects does it During which reference Has the meaning changed? In what context is it
meusi{ref' ) periods? defined (Concept
(Complication, Operation...) System)?

Variable

What value domain
represents the variable? What version?

Referential metadata

Method, Coverage, Loss
etc...

1 ?
How can the variable be used: Is the value domain based on a

(Ratio Scale, Nominal Scale, Ordinal Scale...) e .
Classification?
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Harmonization Efforts
— Perspectives on Differences & Similarities

]

- —

—

p—
- ~ ~ - - = ~
” N - ~
- N 7 N
4 : N s S
g':ge%fg"_g%gssm \ 7/ Registered personsm Sweden
-74 years >
/7 16-74 2001->2015\
/ T \ / : . \
Population & \ Population & ‘ \
/ time ' \ time
/ y / \
/ / \
/ Usage of snus, cigarettes / \
/ an e-cigarettes during the
week. \ | ‘ 0 i i e & =0 Daily usage of snus and/or
I | Concept/meaning —_‘ Tobacco habits ‘ J Tobacco 1 Concept/meaning ‘[———d cigarettes and/or cigars
) 3 ' \ 1 \
I \
1 - Snus, 2 - Snus and Cigarettes, 3 - E-Cigarettes \ ' ‘
— S 1 - Snus, 2 - Cigaretter, 3 - Cigarrer
\ ‘ ] ! | ValueDomain |——— 1
ﬁ ValueDomain | t ValueDomain |
| = |
| Smoking |
i i sy Youths in the ages of 15-25 years in
Swedish registered persons Population & ) I /
in Vasterbotten 18-65 years ptime —_— Stockholm 2009-2013 I
2010->2015. A ' |  Population & ‘ ,
time
! |
\ Smoking or daily usage of snus I
with a quantity exceeding 5 i )
\ cigarettes or 5 snus per day. _— Smoking of cigarettes [
\ N ‘ I —_— exceeding 5 daily. I
i Concept/meaning F Nicotine addiction ' i
\ \—‘ { Conceptmeaning
\ L el /
\ / /
\ /’ /
S — /
X \ —| ValueDomain i—-ii/ / | ValueDomain /
/ ‘ y; B 1-Yes, 2-No
\ / P e
1- NicotineNdiction, 2 - Not Nicotine addiction P /
N\ e
N s 7’
~ - -
~ - ~ -
D - - -~






Evaluation

- in relation to the project requirements

GSIM
Neuchatel

ISO11179
DWB
DDI
SDMX






Conceptual standardized framework
-The choice of GSIM

*  Separation of meaning from representation.
— Provides a foundation for implementing search by variable meaning .

— Enables the conceptual support that the researchers need during evaluation of a variable and harmonization
efforts (same meaning different names and vice versa).

*  Enabling comparison of variables and parts of variables.
— Comparing parts of a variable during evaluation and harmonisation efforts.

* Strong support for administration of valuedomains/codelists/classification.
— During evaluation of a variable and harmonisation efforts.

* Large degree of Business Domain independence
— The register holders that provide the metadata come from a wide variety of business domains.

*  Common language when communicating researchers metadata needs with register owners.
— Model based and on conceptual level.

*  Providing a structure to incorporate referential metadata.
— Quality, sources and collection methods etc. For Collection Cycles, Populations, Variables etc.




Logical, Physical & Exchange

GSIM

GSIM based internal
(Aligned with LIM in the future?)

GSIM based internal
Relational model



GSIM Selection

Mainly GSIM Concepts Group, some
addition from the Business Group.



Objects regarding register, variants
and change

[ StatisticalProgramDesign l |

We added an association between “Statistical Program
Cycle” and “Population” in order to express our usage of
the Information Objects more clearly.



Concept System

Gives the register holder an opportunity to present different perspectives
of its Concepts in order to give the researcher an understanding of the
intended meaning. Supports search and harmonisation efforts.



Presenting a Concept System in the
application
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.
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Concept specializations
(Population, Unit Type, Variable)

Takes meaning f

aaaaaaaa

Variable in detail. We wanted to provide more detail to the GSIM
variable to be able to visualize the variable as two parts, the "Variable
UnitType" and the "Variable Concept", e.g. Father [Variable UnitType]
+ Income [Variable Concept].



Presenting variables in the application

RUT TESTVERSION

Valj register:

Registret dver totalbefolknir ¥

® Registerstruktur

2. UTFORSKA

Viélj subregister:

Fadda

Variablers betydelse

Mor

Civilstand mor
Civilstandsdatum mor
Folkbokféringskod mor
Iseland
Fodelselan mor

Medborgarskapsdatum mor
Medborgarskapsland mor
Personnummer mor

Alder 31/12 mor

Alder vid handelsen mor

ANALYSERA

EXPORTERA

Valj period:

v 1900-01-01

Ge aterkoppling Hjélp ?

2099-12-31

® Alla variabler som forekommit under perioden

Endast variabler som ar aktuella under hela
perioden.

Far v <_;_,_,-har"

Civilstand far
Civilstandsdatum far
Fastighetsbeteckning far

_ Folkbokforingsdatum far

Folkbokféringskod far
Fodelseland far

Fodelselan far

Férsamling far

Icke territoriell forsamling far
Kommun far

Lan far
Medborgarskapsdatum far
Medborgarskapsland far
Personnummer far

Folkbokféring w

Person % ~
Folkbokféringsdatum
Kén

Personnummer

Rapporteringsdatum av faderskap SKV

Sekretessdag

ar

1 +o00a personen  svemice 20u-or-01

+ Skapa nytt urval

FODDA PERSONER | SVERIGE 2013-01-01

a I FODDA PERSONER | SVERIGE 2012-01-01

FODDA PERSONER | SVERIGE 2011-01-01

I
1 Beskriving

/ i |5 )
i

Fastig

BESKRIVNING POPULATIONER

FODDA PERSONER | SVERIGE 2010-01-01

Objekttyp: n Variabel \ | FOoDAPERSONER | SVERIGE 2005-01-01

\|  ro00A PERSONER | SVERIGE 2008-01-01

FODDA PERSONER | SVERIGE 2007-01-01

Fodelseland mor

{ODDA PERSONER | SVERIGE 2006-01-01

Beskrivning FODOA PERSONER | SVERIGE 2005-01-01

Land dir modern ar fadd.

Definition
"Fédelse inom suverdn stat. Aven kallad sjilvstandig stat,

_—— sjalvstandigt land, cavhangig stat eller eget land. &r en stat, en
entitet med ett definierat territorium dar man utovar intern och
extern suveranitet, dar man enligt Montevideokonventionen
har en permanent befolkning, en regering, sjalvstandighet fran
andra stater och makter, samt majligheten att inga relationer
med andra suverdna stater.[1][2] Den suveradna staten &r ofta
underforstadd som en stat som inte ar beroende av, eller under
forutsattning av. nagon annan makt eller stat.[3][4][5] Medan en
suveran stat i abstrakta termer kan existera utan att erkannas
av andra suverana stater, dr det ofta svart fér icke erkdnda
stater att utéva full traktatbildande makt och engagera sig i
diplomatiska_r_elg_tigpq; med.andwa wvg_r'a_r_\a_stater. "
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P | Vérdemingd: Lander och varldsdelar enligt RTB RS N
< Forekommande lander i RTB for fodelseland N
( respektive medborgarskapsland ]
N Domadntyp: Lista 4
S Véardetyp: Nominellt virde =8

= ~ - _ _ Giltighetstid: 1998-12-31 - 2014-12:3L — ~ -

-
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Insamlingsmetod: Longitudinal

We then get the opportunity to provide a visualization of the logical
grouping of Variable Concepts within Variable UnitTypes.
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Evaluating & selection variables

(Adding representation & time)

Till . . y -~ - Referensperiod | Referensperiod .
Export Subregister Insamlingscykel Population Beskrivning Definition e Geografi
Namn Beskrivning Domiéntyp | Vardetyp Giltig fro.m | Giltig t.o.m Personens Hogsta utbildning t.o.m. Folkbokférda O Folkbokforda
- - hogsta varterminen 1997 hos den personer i . o 1g. | personeri 1997.12-31 1997-12-31 s
SUN 2000 &r en standard f&r klassificering av enskilda utbildning 16- | folkbokforda befolkningen Sverige 16-74 ar g:”:wd ;s‘lz j’r(" Sverige 16-74 S
SUN 2000 - utbildningar. Inriktningsmodulen &r hierarkiskt uppbygad 74 ar 1997-12-311i aldern 16-74 ar. 1997-12-31 ar
P dér den fjarde siffran i inriktningsmodulen uteldmnas om de Lista Ordinalvérde | 2000-01-10 2013-06-15 5 e
Utbildningsinriktning " e, !’ E c Personens Hagsta utbildning t.o.m. Folkbokforda B S S Folkbokforda
tre forsta ger tillrécklig information om utbildningens 2 hogsta AT T Y (fEE A e personer i et algdsm o | personeri 0871951 0971951 sverige
inriktning utbildning 16- | folkbokférda befolkningen Sverige 16-74 &r ;’4 gr i Sverige 16-74 9
4 ar 1997-12-31i aldern 16-74 ar. 1997-12-31 ar
A ol RS et Ufb‘ld”mg.mumenkla.w," 203 E”".gl £anehilo Lista Ordinalvarde | 1997-01-10 1999-06-15 Personens Hégsta utbildning t.o.m. Folkbokfsrda Folkbokférda
1996:1 systematik som gallde fram till &r 2000 [MiS 1996:1). hi 5 n o Befolkningsregistrets .
= 6gsta varterminen 1998 hos den personer i population | aldern 16- | Personer AR TR S
X ) - utbildning 16- | folkbokférda befolkningen Sverige 16-74 ar Sverige 16-74
Utbildningens Svensk UtbildningsNomenklatur, SUN, enligt den aldre oy TR e e e
P 0 . systematik som gallde fram till &r 2000 (MiS 1996:1). Den 0 - -
inriktning enligt MiS fgrm pnsitiunfngav den 5-stalliga SUN-koden angav Lista Ordinalvarde | 1997-01-10 | 1999-06-15 Personens Hogsta utbildning t.o.m. Folkbokforda Folkbokforda
1996:1 T e T, hégsta varterminen 1998 hos den personer i personer i FrE TR G
9 9- utbildnina.16= | folkbokférda befolkninaen Sveriae 16-74 ar Sveriae 16-74 J
RUT TESTVERSIO! SOK TFORSKA 3. ANALYSERA 4. EXPORTERA Ge aterkoppling Hjalp ?
Exempel #
semes | n ’
Med markerade ¥ m
| Mor | Alder vid hdéndelsen mor % OPPNA | UTFORSKA n
Far | Civilstand far 3 OPPNA | UT n
\ -
-
\ Utbildning | Utbildningsinriktning A - - % OPPNA | UTFORSKA ®

\ BESKRIVNING VALIJ TILL EXPORTLISTAN

Registerhallare
\ STATISTISKA CENTRALBYRAN

\ Register

Befolkningens utbildning (Utbildningsregistret)

~ Subregister
~ Personens hogsta utbildning,16-74 ar
~ o
Begkrivning
~
Definition S~
De flesta utbildningar bEar aflera olika amnen/amnesinriktningar. Vid klassificering av utbildningens inriktning ar det utbildningens huvudinnehall som bestammer vilken kod som
en viss utbildning skall ha. — —
—
Virdemiangd: SUN 2000 - Utbildningsinriktning 5] <»
SUN 2000 &r en standard for klassificering av enskilda i 1gar. Inriktningsmodulen &r hierarkiskt uppbyggd dar den fjarde siffran i inriktningsmodulen utelamnas

om de tre férsta ger tillricklig information om utbildningens inrikt
Domdntyp: Lista

Vérdetyp: Ordinalvirde

Giltighetstid: 2000-01-10 - 2013-06-15
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Insamlingsmetod: Longitudinal
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