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Population aging

A Due to declining fertility
and increasing longevity
(demographic transition)

A Unprecedented,
accelerating, shifts will
be permanent

A Profound implications for
human life, including
health
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Population Totals in Canada by Age Group and Year
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Historical increases of life expectancy
Oepen and Vaupel, Science 2002; C Finch adaptation
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Demographic Futures

A Upward trend in life expectancy continue,
cease, or reverse?

+ Effective interventions against age-related diseases
+ Improved environment for ageing
+ Life-cycle deceleration (delayed reproduction)

- Adverse effects of excess nutrition
- Adverse effects of alcohol and drug abuse
- Adverse effects of increasingly sedentary lifestyles

- Life-cycle acceleration (early maturation) CLSA
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Methodological Consideration for
Life Course Study of Aging

A Multiple determinants operating in contexts that change
as a person develops (multiple contexts)

A Health development is an adaptive process composed of
multiple transitions (design and process of health
development)

A Different health trajectories are the product of cumulative
risk and protective factors (variations in the trajectories)

A The timing and sequence of multiple determinants and
experience influence health and development of bath
Individuals and populations (critical and sensitiv |§/(%53€




Methodological Challenges

Study designs that follow participants across the life course, and
Inter-generational and cross-cohort comparative studies (breaking the
confounding).

Conceptual frameworks, theoretical models and analytical approaches that:
C test explicit life course and common cause hypotheses

C distinguish independent, cumulative, interactive, and contextual effects, and critical and
sensitive periods

C Make parsimonious models from mountains of data (modeling ageing outcome and risk
factor trajectories)

C handle repeat observations and missing data, hierarchical data, measurement error, latent
variables.

BUT THERE ARE DANGERS OF OVER COMPLICATED METHODOLGY!
Need clear and transparent results
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Strengths and limitations of a
life course approach to studying Aging

Limitations:

AFew life course studies and absence of life course studies of
aging

AMethodological challenges

AExpensive longterm investment

A Losses to follow-up (but know who is lost!)

AComplex ethical issues

Strengths:

ALife course models make researchers consider the timing
(critical), duration ( accumulatior) and temporal ordering ( chains
of risk or interactions) of exposures

Alntegrates social, psychological, lifestyle and biological risk
processes

APromotes interventions earlier in the life course
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Emerging Longitudinal Studies
on Aging

A Considering changing perspectives of disease
causation

I Developmental perspective and Multi-level

A Life course (very few) or Adult development (emerging)
T Individual factors
I Contextual factors
T Environmental factors

I Integration of biology and genetics with psychosocial
determinants of health

I EXxpressed as dynamic models

A traditional risk factors are being incorporated within broader
ecological models that consider social and political determinants
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Canadian Longitudinal study on
(CLSA): The Concept

The Vision

A research platforat infrastructure to enable state
of-the-art interdisciplinary population basedearch
andevidenceebaseddecision making.

The Aim

To study aging as a dynamic process and the inter
relationship among intrinsic and extrinsic factors
from mid life to older age
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~ Canadian Longitudinal Study on
Aging Framework: Cell to Society

w Mid life to old age

 Quantitative traits
» Physical/biologici
» Social
» Psychological

o Genetics and Epigentict

o Disease, disability, Hea
aging, psychosocial
consequences

() Adaptation
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Core Set of Measurements

Biomedical

Health status, Quality of life, healthy aging
Activities of daily living/disability/injuries
Frailty/co-morbidities
Function/Performance
Physical measures
Chronic diseases and symptoms
Injuries
Cognitive function, Mental Health
Oral health
Vision, hearing
Medications
Health and Social Services Use
Institutional care
Genetics/Biology
o Disease susceptibility/longevity genes
o Epigenetics
o Biomarkers
Nutrition
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Psychosocial
Social participation
Lifestyle/behaviours
Social networks and social support
Care giving/Care receiving
Coping, adaptation
Mood, psychological distress
Work to retirement transitions
Workability
Retirement Planning
Job-Demand/Effort-Reward
Social inequalities
Mobility-Lifespace
Built environments/physical environment/Housing
Economics/Wealth
Demographics
Linkagetol s e ¢ 0 n diata bgses

0 Health care use, homecare
Disease registries e.g. Cancer
Environmental (need development)

Contextual (need development)
CLSA
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CLSA Architecture

o Inkre PepatoCiles o e i 50, BTI000 (at 10 sites)
Question GhimesalDBiabagie diln Rdysical

Follow-up over 20 years
Every 3 years age 45-85
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Equipment and Infrastructure Supporting Research on Aging

omputer-Assisted Telephone
Interview Centres

Data Collection Centres

Collect health and psychosocial collection of nutrition, physical,
data (located in Halifax and clinical data, & biological specimens.

National Coordinating
Centre

Oversight, project
management, data
management,
communication for overall
initiative

(located in Hamilton)

Biological Processing Genetics and EplgenetICS Statistical Analysis
Centre Centre ~ Centre
. _ _ : Genotyping, epigenetic analysis, and assimilation, distribution and
Bio-banking, biomarker discovery & bioinformatics, (located in Vancouver) analysis of of all CLSA data
analysis (located in Hamilton). (located in Montreal).
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Consideration of methodological issues during the

design of a longitudinal population-based study

Size of the study

Breadth versus depth in measurement
Hypothesis driven versus research platforms
Frequency of repeat follow-up

Recruitment strategies and response rates

Feasibility of collecting complex data i.e clinical and biological
samples

Participant burden in oldest-old

Data collection and storage infrastructure

Data linkage to administrative databases in a longitudinal studies
Collecting historical data

Challenges of Interdisciplinary teams and integration of dicsiplines
Harmonization versus innovation

Capacity to consent

Proxy measurement (legislative challenges)
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Consideration of methodological issues during the

design of a longitudinal population-based study

A Size of the study
A Breadth versus depth in measurement

A Hypothesis driven versus research
platforms

A Frequency of repeat follow-up
A Recruitment strategies and response rates
A Participant burden in oldest-old

A Challenges of Interdisciplinary teams and
Integration of disciplines

A Harmonization versus innovation
armonization vers .
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Pilot Studies and CLSA
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Participant Recruitment and Retention

Study 1.

Study 2:

Study 3:

Study 4
Study 5:

Study 6:

Studies

Views of Canadians towards participation in a
longitudinal, population-based study

Test consent to release coordinates of participants
in the CCHS

Identification of the optimal consent process

Identification of possible alternative sample frames

Screening tools to assess capacity to consent to
observational research

Development of optimal process for the baseline
interview

CLSA,
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Data Collection and Data
Flow Studies

Study 7: Feasibility of proposed blood and urine sample

collection/shipping/storage and analysis strategies

Study 8: Strategies to enhance data linkage with health care
utilization data bases and disease registries

Study 9: Development and evaluation of disease identification
algorithms
Study 10: Issues related to the return of clinical information to

study participants and/or general practiti CLSA,
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Special Supplement: Canadian
Journal on Aging

Canadian Journal on Aging / La Revue
canadienne du vielllissement 28 (3) : 287i
294 (2009)
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praina@mcmaster.ca
Websiteyww.CLSELCV.ca
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