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A paradigm shift in the manner we conduct research

Influenced by the need to: obtain larger sample sizes and statistical power; conduct comparative
research across studies/jurisdictions; extend the scientific impact of individual studies/data sources.
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Retrospective harmonization: Reality check...

e STUDY 1: Do you currently have a job or do any unpaid work outside your home?

Dataset B

Weight measured
(Pounds)

Dataset C
Weight reported by
the participants (Kg)

e | |Yes | _| No

e STUDY 2: What is your job title? wEi::ttar:::ured
e OPEN "‘{

e STUDY 3: What is your current employment status? ctatus: Complete
e | _| Working full-time \
. | Working part-time

1
status: Complete

'

DataSchema

Variable: Weight (Kg)

/

status; 77777

/

| Unable to work because of sickness or disability Measured only 27?7

| Looking after home and/or family

| Student

| Retired
| Unemployed SATSA /;1 —a—qqalm D a— a—

| Doing unpaid or voluntary work A A S e ‘~ @ 0




Data infrastructures supporting co-analysis across studies

909°

Summary data meta-analysis

Study-specific data analyses done locally
followed by a meta-analysis combining the
study-level estimates

Pooled analysis

Data pooled and analyzed in a central
location

Federated analysis

Analyses done centrally, but the individual-
level participant data can remain on local
servers

No sharing of IPD
Harmonization: local
Analysis: local

Sharing of IPD
Harmonization: local or
central

Sharing (or not) of IPD
Harmonization: local
Analysis: central



{©-PLOS | one

RESEARCH ARTICLE

® o
m & | Stro m Fostering population-based cohort data
@

discovery: The Maelstrom Research
cataloguing toolkit

Julie Bergeron', Dany International Jowrnal of Epidemislegy; 2016, 1-13
g s doi: 11093 5e/dyn a5

1 Research Instiute of the | Ognal Aricle

and Public Health Institute,

of Ine Sainte-Justing Urive:

@ Tools and methodological guidelines to support data

Maelstrom Research guidelines for rigorous

. . . . retrospective data harmonization
cataloguing, management, harmonization and co-analysis. ‘ A ‘ B
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Software Application Profile
Software Application Profile: Opal and Mica:

A central study catalogue developed with our partners to apen-source software solutions for

epidemiological data management,

foste r u Sage Of ava i I a b | e d ata harmonization and dissemination :

Dany Doiron,=3+F V===t as oo e e e 1
Vincent Ferre

200 studies and over 900 000 variables documented PEA

Data Matters
DataSHIELD: taking the analysis to the data,

@ Expert support to national and international research
initiatives to implement catalogues and harmonization
platforms

www.maelstrom-research.org
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ReACH

Research Advancement through
Cohort Cataloguing and Harmonization

53 investigators from different fields of research
27 Canadian pregnancy and birth cohorts (DOHaD)

Aims to provide the research community with the means to:

e Leverage usage of existing study-specific data and samples.

* Facilitate research co-analyzing data across studies

e Support implementation of new mother/child cohorts.

ﬁ Leverage usage of study-specific data 1

E Metadata Catalogue
Discover and understand existing data

L Optimize usage of harmonized data J

~=w. Harmonization Platforms
Harmonize, integrate and co-analyze data
s
.(fq,.'-:-»-‘_ %’\ s »"—\H'é[\l & ?;;‘.*I;P 3 ’:KE &)
&h ;\}g ) o, | b [SAGES [pemers | (Quiand 1P

EMIGARDE, GESTE, MAVAN, MIROS, PreMark, QNTS, SRI_Exposure



Cohort Cataloguing and Harmonization

Participants
and follow-up

35,070 mothers
39,835 children
7,239 fathers
82,144 participants
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Study Description

Timeline

Each colour in the timeline graph below represents a separate Study Population, while each segment in the graph represents a separate Data Collection Event. Clicking on & segment gives more detailed information on a Data Collection Event.

2010

@ 0 Vothers
. 3D - Fathers/Partners
. 3D - Infants

2015

3D Prenatal Visit 1

collected.

Start Year
End Year

Data Sources

Biological Samples

Paternal blood and urine collection occurred as soon as possible post-conception, ideal
at visit 1, but to optimize collection, the actual window of collection was extended unil

visit 5. If father was recruited postnatally, only blood for DNA or saliva for DNA was

2010 (June)

2012 (Seprember)

Questionnaires
Physical Measures
Biological Samples

Blood
Urine

Data Collection Event

3D first rimester (8 to 14 weeks gestation) visit with the mother to be and her partmer, |
including questionnaires administered by trained staff and self-administered,
anthropometric measurements, and biospecimen collection.

Description of the event
Start and end years
Data sources
Biological samples

@ 30 - 30 Study - Design, Develop, Discover

Overview
Aeranym
Website

Inveatigatars

Staly Start Your

Access

Aetessm pepenal erssaethers o hies pas

Dats {questionnsire
devived, measured..)

Bilagical samples

v

e provided o daresaen i

Design
Study Design. Cohors Saudy
General Information e

Fabew ip ipeshie and
Srequerey!

Recsuitment Target

Torget rumber of
parncipants

Targer rumbser of
parnicipans with betopal
gl

Suspleraertary mformatian
abssut Larget aumibes of #

participants.

Design

Objectives
Study design
Start and end years
General information on follow-up
Recruitment target
Number of participants

Pupu[am

30 Mothers

3D - Mothers

Sample Size

Mumber ol participants

Murmber ol participants
with besloglest samples

Sources of Recruitment

Specifie populmion Qi Py

Supplemestary infoemation  The wamen e recn

Selection Criteria

Sub-population

Description of the population
Sources of the recruitment
Selection criteria
Number of participants




Areas of information (and scales)

17 Sections; 132 Categories

0 Socio-demographic and economic characteristics

Health status and functional limitations
Diseases (ICD-10)

Symptoms and signs (ICD-10)
Medications and supplements
Non-pharmacological interventions
Health and community care utilization
Reproduction

Birth, infancy and childhood

End of life

Physical measures

O 0O O0O0O0OO0OO0OO0O0OO0OO0OO0o

Laboratory measures

O Social environment and life events
O Physical environment

O Administrative information

Tobacco

Alcohol

Illicit drugs
Nutrition

Physical activity
Transportation
Personal hygiene
Sleep

Sexual behaviors
Leisure activities
Other and unspecified
lifestyle information

Cognition, personality and other psychological measures
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© Anthropometry « § JEEEUELECY
* Variables List
Areas of Information > & Download

Scales/Measures > | All

Source & target >
Properties > O~
[}
v Studies
[}
Properties > o
]
v Networks

Properties >

Individual

Study

3D
ABC
0BS
START

All

Comparison Table

Harmonization

Summary Statistics

Socio-demographic and economic characteristics x

Age/birthdate x

24

28

53

33

138

Education x

5

14

33

Pregnant..> F.3] © Start yean[2010,2008) = EJRAE: Wl © Nutrition | Physical activity ~ J| © Age/birthdate | Education » [

[ Population/Data Collection Event (DCE)

Lifestyle and health behaviours x
Mutrition x  Physical activity x
191 151

2,321 101

33 47

6,021 195

8,566 494

Physical measures =
Anthropometry

104
286
233
632

1,255



= Data Colection Event [DCE]

Data Colection Event [DEE]

Saudy  Population
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Q
" Overview Classification
o Label Ever drank at least a drink per day more than 3 days a week Additional information
Description Was there ever a time in your life when you regularly had at least one drink three or more Source Questionnaire
c days a week?
Target Participant
Study Midlife in the U.S.
2 Dataset MIDUS 1 Areas of Information
E Value Type integer t::::z:fu?:d health Alcohol
E Variable Type Study variable
¢ Categories
o Name Label Missing
7 DONT KNOW v
2 8 REFUSED/MISSING v
9 INAPPLICABLE v
1 YES
2 NO




Information collected on sleep duration (N=20 studies...)

EAMILY Target Variable:
Weekday: When did child get out of bed in the morning? Number of hours of sleep
Weekday: At what time did child go to bed? \ in a 24h period

Weekday: How many hours of sleep does child get per night?
Saturday: When did child get out of bed in the morning?
Saturday: At what time did child go to bed?

\ and if
““~._| Number of hours
-1 of sleep
'\ During the night?

TARGet Kids
How many hours does your

CHILD child usually spend sleeping -~
What is your child's usual bedtime? in a 24-hour period?

What is your child's usual wake up time?

How long does your child nap per 24-hour period? -

Child’s usual amount of sleep each WEEK DAY? Each WEEKEND DAY? START
At what time does your child usually wake in the morning on WEEK Time sleeping during the Night?
DAYS? On WEEKEND DAYS? Time sleeping during the Day?



Harmonization platforms/process
Harmonize, integrate and co-analyze data

International Jowrnal of Epidemiclegy, 2016, 1-13
I EE i 10109 Fe/dyw TS
Orignal Article

. Step 0: Define the research questions, objectives and protocol. Original Article

Maelstrom Research anidelinas far rianaraus

International Journal of Epidemiology, 2017, 1372-1378

- - - retrospec o doi: 10.1093/e/dyx180
. Step 1: Assemble information and select studies. Isabel Fortier” IBEA e

Lauren E Griff
P Stolk,” Bart!
Peter Granda’ Software Application Profile

» Step 2: Define variables and evaluate harmonization potential. Software Application Profile: Opal and Mica:

open-source software solutions for
o et epidemiological data management,
§ @ Step 3: Process data. harmonization and dissemination

Dany Doiron,**" Yannick Marcon, Isabel Fortier," Paul Burton® and
Vincent Ferretti®

o Step 4: Estimate quality of the harmonized dataset(s) generated.

. Step 5: Disseminate and preserve final harmonization products.

‘R Batastieo mica Agate



Factors associated with profiles of alcohol consumption
before, during and after pregnancy (A Bocking)

e Aim: Explore the variability of Canadian mothers’ alcohol intake before, during
and after pregnancy and the impact of alcohol consumption on birth weight and
gestational age at delivery (2 papers planned) (2019-2020)

e Five Canadian mother-child cohorts; 10,263 mothers

* Information to be considered:

* frequency and quantity of alcohol intake at multiple time point before, during and after
pregnancy

* maternal age, education, household income, occupation, ethnicity, smoking and parity
e Birth weight, gestational age

Se9e (07 €AMILy 2, &

ALL OUR FAMILIES —2) Dume y ONTARIO

STUDY BIRTH STUDY




Harmonization platforms

Retrospective

ou 3 Promoting mental wellbeing and healthy ageing in cities

Q Connect

Prospective
HelTIl 4 mother/child cohorts T‘E;?;ii'riﬁ-p for 5 adult cohorts (300 000
e "' Harmonized datasets: OMOrTow participants)
preconception, pregnancy Harmonized datasets:
follow-ups, at and after baseline and follow-ups

P



BRITISH
COLUMBIA o e QUEBEC
ALBERTA'S
(o) TOMORROW ~ e
4,.‘@ PROECT  CARTQGCGENE
EIE LEN EF:.IITI OmS F‘RDI ECT ! !?I][[:lm\grrrelﬁu\rrnf; *
viouday FIE I T qm :
Y- _— | ; Atlantic
*~ )\ OrtarioHealth Study @ "' 1__. P ATH
' : ATLANTIC
SRR PROVINCES

| —

Canadian 2T r
Partnership for % *

Tomorrow <~

Project *

.

Total:
307,017 Participants
30 to 74 years of age

BC AB ON Qc ATL
28,808 39,116 163,463 42,393 33,529

1,636 core variables

55 study-specific datasets

(18,291 study-specific
harmonized variables)



Define the research
guestion(s)

Achieve consensus on

compatible study
designs, measures
and collection
procedures

Ensure quality and

consistency of the

study-specific data
collections

Process study-specific
data under the
common data format
and implement data
sharing infrastructure

Provide access to users
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- s Canadian |
Harmonization Tomorcow> 7.
~ Poes
) ) ) ) o . Projetde ':: E
Click on each status icon to get more details on the commesponding harmenization results: @, Downlcad P"“""""g;;g.‘rﬂg;i? demain\.

© Undetermined - the harmonization potential of this vanable has not yet been evaluated.

v Complete - the study assessment item(s) (e.g. survey question, physical measure, biochemical measure) allow construction of the variable as defined in the dataseff. S w i Qe (e a0 ) g0 3140 ]

- Incomplete - there is no information or insufficient information collected by this study to allow the construction of the vanable as defined in the dataset.
Overview Classification
Showing 26 to 50 of 716 entries — —_ .
Description Frequency of parepants cument cigarstios consumpsicn, if he Lifestyle and health Tobscts
has smoked more than 100 cigarsttes dunng his lifetime. Dty banaioirs
Atlantic Atlantic rafigingoset ey a3 sk
Variable BCGP 1 BCGP ] BCGP 3 CaG ATP 1 A'I'F :1 .-\u:l wvery day, and No™ as 1o cigansttes at all in the past 30
PATH1  PATH2 - =
Valus Type Intoges
A_HS_DENTAL_WVISIT_LAST v v v v v o o
C Statistics
A_HS_FOBT_EVER v 4 v 4 o o W v o~ | Wabue Freguency
Valid Values. Walid e e Tiguero es
A_HS_FOBT_LAST v v v v v v - [ | —— i
S_HS_COL_EVER v v v v - - - v N = e
o - i é:nr.\n.:l\_.;.-&;:!:.um
S_HS_COL_LAST v v v v - - - v 2 [
3 10228
S_HS_SIG_EVER v o v d v d - - - s B gl
Swarma i‘!'l[l 309
S_HS_SIG_LAST v v v v - - - v
Other Yaes
A_HS_SIG_COL_EVER v v v v : : : — | o
Harmonization Algorithms o
A_HS_SIG_COL_LAST v v v v d =
A_SMK_CIG_CUR_FREQ -- atlantic-path (1) "= ey
S_HS_POLYP_EVER v o v d v d
Study variable(s)
QRS v v v v [Cument frequency of cigarette smoking]
A_SMK_CIG_CUR_FREQ -- atlantic-path (2)
A HS PSA_LAST v v v v Dataschema variable values bk A_SME_CIG_CUR_FREQ -~ atp (1)
. [Current frequency of cigarette smoking] 5_“'“1 variable(s)
A_MH_CHILDREN_FATHERED v v v v Value  Condition Dataschiorsa variablovaluse. | DO dchese i
0,1,2 If A_SMK_CIG_EVER = 1, mapping from study variable Valim  Condiicn YahisT__ecnlio
e EEEER—— 0.1.2 WA_SMK_CIG_EVER = 1, maf "7 TASMLOSSUERS L moppmy fomany vase
7 If A_SMK_CIG_EVER=0 3 IfA_SMK_CIG EVER=0 h ::.:A SEE
Missing sk 1
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Canadian Association for Population Therapeutics

Annual Conference
Toronto, ON
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Data-Sharing, Reciprocity and
Population Biobanks

Ma’n H. Zawati

Assistant Professor,

Executive Director

Centre of Genomics and Policy
McGill University

otd M G i ll p Centre of Genomics and Policy
oy C 1 Cenire de génomique et politiques




Prelude

http://whsc.emory.edu/_pubs/momentum/2006fall/biobank.html






Reciprocity in Population Biobanks

RECIPROCAL EXCHANGES

\ POPULATION
BIOBANKS
@

M

RESEARCH
COMMUNITY

e

PARTICIPANTS




Reciprocity in Population Biobanks

g e Population Biobank - Participant

Participant > Population Biobanks
Donor « Dataand Samples Recipient
Population Biobanks p Participant
Recipient « Safeguards to Protect Privacy Donor
+ Ongoing Communication
+ FReturn of Abnormal Findings
¢ Returnof IRRs and Ifs
+ Provide Participants with a Feeling
of Contributing to a Greater Goal




QUESTIONS
(ALL QUERIES ARE MANAGED BY THE ACCESS OFFICE)

FORMAL ACCESS REQUEST
CPTP PORTAL

RESEARCHER
/7 ‘E?‘*-e ACCESS OFFICE
> {‘ ,n“;c'\} ) 1. ADMINISTRATIVE REVIEW
Y o . f‘; 2. SCIENTIFIC FEASIBILITY
N REVIEW
PORTAL PARTNERSHIPFORTOMORROW.CA
A « BROWSE METADATA

» MAKE REQUEST

QUESTIONS
REQUEST APPROVED v
INDEPENDENT
( ACCESS COMMITTEE
3. DECISION




Conclusion: Maintaining the dynamic

Participant donates data and samples: altruism & reciprocity

g

Collaboration between researchers

U

Maximization of statistical power

Vs

Translation of knowledge
to the clinic

v

Better health for the population




Privacy, Data Sharing, and Access:
A pan-Canadian perspective

Eric Sutherland, Executive Director
External Data and Information Governance

% Canadian Institute for Health Information

Better data. Better decisions. Healthier Canadians.

Oct 21’ 2019 cihi.ca esutherland@cihi.com ﬁ % CIHI




Understanding Canada’s
data and information capabilities

Last year, CIHI engaged in a pan-Canadian ‘listening tour’ to discover
practical steps to better use data and information to improve health.

Based on that work, CIHI published a
Health Data and Information Capability Framework in September 2019.

The objective of the framework is to accelerate improvement of the
appropriate use of data and information for a healthier Canada.

The Capability Framework provides:

A checklist of items to consider for health information organizations,

A common language to discuss capabilities within and across organizations,

A tool for self-assessment to identify opportunities to improve, and

A resource to harmonize practices across organizations.

......

& CIHI



Reflections in today’s context...

- Privacy
- Optimizing outcomes while minimizing harm Standards
- Caldicott principles and Privacy by Design

- Data Sharing

- Value of data is created when shared and used

Strategy &
Governance

- Improving information (governance) literacy

- Access R
- Lessons from 1880’s New York |

- Understanding public perceptions to be trustworthy
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