2016 Symposia:

Design and Data
Analytics (DaDA)

Westin Harbour Castle Hotel, Room: Harbour C
Saturday, July 18, 2015, 9:30 — 10:30am



Schedule

Opening Remarks and Overview of DaDA PIA and IALSA/Maelstrom
Metadata Catalogue and Harmonization Platform, Scott Hofer, University
of Victoria, British Columbia, Canada, Oregon Health & Science University,
Portland, Ore., United States

Harmonizing Measurements Across Studies of Dementia and Cognitive
Aging, Richard Jones, Brown University, Providence, R.l., United States

The EPAD Approach: Using Longitudinal Data for Selection into Dementia
Trials, Graciela Muniz, University of Edinburgh, Edinburgh, United Kingdom

Estimation of Causal Effects with Outcomes Truncated by Death in a
Longitudinal Study, Andrew Zhou, University of Washington, Seattle, Wash.,
United States

Longitudinal And Survival Models In Dementia Research, Sharon Xie,
University of Pennsylvania, Philadelphia, Pa., United States

The Dementias Platform UK: Tools for Population Science, John Gallacher,
University of Oxford, United Kingdom

Discussant, Jonathan King, National Institute on Aging, Bethesda, Md.,
United States




Overview of DaDA PIA

DaDA Objectives:

* To support and coordinate joint research activities
iInvolving a variety of study designs and facilitate
access to metadata from existing studies.

 To stimulate innovative research on optimal design,
measurement, and harmonization of exposures and
outcomes, and research synthesis of multiple sources of
data.

* To promote, facilitate, and organize training in
advanced statistical methods and develop and
disseminate best practices in the field.




Integrative Analysis of Longitudinal Studies on Aging

Integrative Analysis of Longitudinal Studies of
Aging and Dementia (IALSA):

IALSA/Maelstrom Metadata Catalogue and

Harmonization Platform

Scott M. Hofer, Isabel Fortier,
Graciela Muniz, Andrea Piccinin, & Jeffrey Kaye

The Integrative Analysis of Longitudinal Studies of Aging (IALSA; www.ialsa.org) research network is
supported by a grant from the National Institutes of Health/NIA: 1P01AG043362; and previously by NIH/NIA
1R01AG026453 and the Canadian Institutes of Health Research: 200910MPA Canada-UK Aging Initiae.
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http://www.ialsa.org/

Integrative Analysis of
Longitudinal Studies of Aging

www.ialsa.org

 The IALSA network (NIH/NIA 1P01AG043362) is comprised of over
100 longitudinal studies on aging, health and dementia.

— Mix of samples aged from birth to 100 years, with birth cohorts ranging
from 1880 to 1980.

— Assessed from 1921 to the present.

— Time between assessments ranges from 6 months to 17 years (the majority
1-5 years), with up to 32 (typically 3-5) measurement occasions spanning 4
to 48 years of monitoring within each individual.
e Reproducibility of results (i.e., direction and pattern of effects)
across populations, historical periods, measurements, designs,

and statistical models.

Hofer & Piccinin, 2009; 2010; Piccinin & Hofer, 2008 Blifersii
W of Victoria
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1 1ALSA |
Integrative Data Analysis:

Systematic Study of Testable Hypotheses
e Cross-Method

— Sensitivity of results to design (e.g., different confounds)
and analysis (e.g., different models of change)

* Cross-Cohort (Between-Group)

— Changing outcomes and influences, critical periods

e Cross-Country (Between-Group)
— Natural experiments: diffs in secular trends and policies

 Long-term longitudinal (Within-Person)

— Cognitive reserve (childhood IQ; educ), impact of early and
middle life predictors, detection of indiv. change-points

e Prediction

— Extrapolation to prospective studies / recent birth cohorts
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Benefits of Educational Attainment: Midlife fluid cognition
associated with childhood cognition and level of educational
qgualifications (Clouston et al., 2013, lJE)
Wisconsin 1939 birth cohort NSHD 1946 birth cohort NCDS 1958 birth cohort

EmEE1 University degree

— Secondary qualifications

Coanitive offset
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Adjusted for gender & father’s social class IALSA/HALCyon collaboration
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IALSA - Integrative Analysis of Longitudinal Studies of Aging and Dementia

Summary Statistics

Geographical Distribution Study Design Mumber of Participants Collected Biological Samples

Country Studies
Distribution of Studies by Country of Residence (N=100)

Luxembourg

Netherlands 3

Poland 1

Portugal 1

'«.1{' . Slovenia 1

Spain 2

Sweden a2

Switzerland 2

Taiwan b |
5 s United Kingdom 21
United States of America 37
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IALSA - Integrative Analysis of Longitudinal Studies of Aging and Dementia

Summary Statistics

Geographical Distribution Study Design Number of Participants

Distribution of Studies by Number of Participants (
N=100)

less than 1,
000

12.2% 1,000 to 4,999

5,000 to 9,999
10,000 to 49,
999
50,000 to 99,

14.3% 999

49% 100,000 to

499,999

20.4%

Collected Biological Samples

Number of Participants

less than 1,000
1,000 to 4,999
5,000 to 9,999
10,000 to 49,999

50,000 to 99,999

100,000 to 499,999

Studies
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IALSA - Integrative Analysis of Longitudinal Studies of Aging and Dementia

Summary Statistics

Geographical Distribution Study Design Number of Participants Collected Biological Samples
Distribution of Studies by Type of Biological Samples Collected Biological Samples Studies
Collected (N=100)
Blood 73
Blood
Urine Urine 27
Saliva Saliva 20
Hair
Cord blood Hair 3
Toesus Cord blood 1
Nail
Buccal cells Tissues 4
Others Nail 2
0 20 40 60 80

Buccal cells

Others 13
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IALSA - Integrative Analysis of Longitudinal Studies of Aging and Dementia

Information classification developed by Maelstrom Research

Number of variables (group by study)
100000

75000

50000

25000

University
of Victoria




= 1ALSA |

B Internet Access 3 The Fairmont Royal York | i 3 Search | Maelstrom rese % - = ] x
& - O | f_ maelstrom-research.org torya httyr blesBig t I tworkid ?:L( — :“.’1 @
¢ °
m&ls’fl'om ABOUT US ~ ABOUT HARMONIZATION ~ WHAT WE OFFER ~ REPOSITORY ~ PARTNERSHIPS

EEE Search

The Maelstrom Research Repository search page allows researchers to browse our epidemiological study and variable catalogue and helps identify studies
collecting variables of interest to support your collaborative research projects. Perform queries such as:

= Compare information collected on cancer, food, alcohol, tobacco or illicit drug intake across studies

+ Find Canadian studies collecting biological samples

Variables ~ Scales/Measures ~ Studies Browse All
Sl 0 ALsA~
List Comparison Table Summary Statistics
Networks (1) Studies (100) Variables (344,395) 10 ~ w [« N 2 |3 | .o | o» 1-10 of 344395
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Name

Cardiovascular Health Study
Canberra Longitudinal Study
Canadian Longitudinal Study on Aging
Canadian Study of Health and Aging
CARTaGENE

Caerphilly Cohort Study of Older Men
Cognition and Aging in the USA
Danish 1905 Cohort Study

Danish 1915 Cohort Study

German Ageing Survey

[ Search | Maelstrom rese

+

Study Design
Cohort
Cohort
Cohort
Cohort
Cohort
Cohort
Cohort
Cohort
Cohort

Cohort

Data Sources Available
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Participants
5,888

1,045

50,000

11,949

40,000

2,959

1,514

2,262

1,584

14,713

Variables

Study DataSchema
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Areas of Information

Non-pharmacological Interventions
Health and community care utilization
Reproduction

Birth, infancy and childhood

End of life

Physical measures

Cognition, personality and other
psychological measures

Laboratory measures
Social environment
Physical environment

Administrative information

Cogpnition, personality and other psychological
measures

Refers to information about an individual's
cognition, personality and psychological
functioning. See Sect. 17 "Administrative
information" for measure related information
(e.g. date of test).

Cognitive functioning

Psychological distress and emotions

Personality

ptd
Il

Cognitive functioning

Test-based measurement (in contrast to R40-46)
of a person's ability to remember, solve problems,
work/respond quickly or their level of knowledge
and verbal abilities. Also see Sect. 5 "Symptoms
and signs", under 'Cognition, perception,
emotional state and behaviour (R40-R46)', for
questions about memory problems not involving

measurement (symptoms).
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JALSA Approach

e Coordinated/Parallel analysis

— Aim: To maximize the data value from each study while
making results as comparable as possible

— Expect similar conclusions regardless of the exact
variables used.

e Construct-level comparison
e Common statistical models
e Emphasis on cross-culture, cross-study comparisons

— Evaluation of sensitivity to statistical model
— Meta-Analysis / Meta-Regression

e Evaluation of subgroup interactions (e.g., age) across studies
Hofer & Piccinin, 2009, Psychological Methods




s
Measurement Harmonization

e What to do when measurements differ?
— Select congruent items (lowest common denominator)
— Select studies with identical measures
— Algorithms/transformations (expert review)
— Compare standardized effects (c-scores)
— Compare at construct level (coordinated analysis)

— Calibration/statistical models
e |RT/Factor models
* Incomplete data methods

e How generalizable are harmonization rules?

— Can we obtain definitive harmonization rules or will we
always need to evaluate/apply new rules within each multi-
study analysis?
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Strengths: Item Library

* Retrospective Harmonization: Linkage across studies

— Permits comparison of past, current, and future studies (i.e.,
cohort / social change)
e Difficult to achieve measurement “standardization” in either
national or international context
— Evaluation of measurement equivalence and
commonality/uniqueness of particular indicators

— Retains breadth and innovation in study-specific
measurement by permitting item/scale mapping to common
constructs across studies

— Provides basis for selection of “optimal” items/scales for
current and future studies
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The Studies section of our Respository is an inventory of epidemiological studies participating in diverse partner networks. This section can help users identify studies

making use of relevant designs and collecting data of interest to answer specific research questions.

146 Studies Name v Asc. Search Studies

1970 British Cohort Study

In 1970, the aims of the BCS70 study were to look at the social and biological characteristics of the mother in relation to neonatal morbidity, and to

compare the results with those of the 1958 National Child Development Study. With each successive sweep, the scope of the enquiry has

broadened from ... Read more

Study design: cohort study ; Target number of participants: 17,198

( { i;‘ Doesige 3D Study - Design, Develop, Discover
¢ N Dewetos
n Y D The main objective of the 3D study is to create a large preanancy and birth cohort, allowing for the assessment of the effects of combined prenatal
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Maelstrom Research

We develop tools to leverage and achieve rigorous data
documentation, harmonization, integration and analysis

Learn More.
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