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Historians may well 

conclude that the most 

significant event of the 

20th century was ...? 

the growth of world population. 



 
  

  
  

 
 
  

And in the 21st century,  

the most significant event  

may likely be ...? 

the aging of humanity. 



THE DEMOGRAPHIC 

TRANSITION 

(www.marathon.uwc.edu) 

http://www.marathon.uwc.edu/


WORLD POPULATION AGING 
 During the last decades there has been a global 

decline of mortality and fertility from higher to lower 

levels. 



The world population is rapidly growing: 

WORLD POPULATION 



• World population is especially growing older: 

 

 the share of the population aged 65+ is 
expected to double between 2010 and 
2040, from 7.8% to 14.7% 

 

 the number of older people will increase 
from 530 million in 2010, to 1.3 billion by 
2040. 

(U.S. Census Bureau, International Data Base)  

WORLD POPULATION AGING 

http://www.census.gov/ipc/www/idb/index.php


• Another aspect of world population aging is the 
aging of the older population; the share of the 
older at ages 80+ (the “oldest-old”) is growing 
more rapidly than the older population itself. 

 

• This growth will translate into a large increase 
of oldest-old within the world’s older population, 
from 16% in 2000 to 24% in 2040. 

WORLD POPULATION AGING 

(U.S. Census Bureau, International Data Base)  

http://www.census.gov/ipc/www/idb/index.php


Gender and  Aging 

 

• NUMBERS 

• MORBIDITY   

• POVERTY 

  



Trends in Global Aging 



Number of Years for Percent of Population Age 65 or 
Older to Rise from 7% to 14% 

* Dates show the span of years when percent of population age 65 or older rose (or is projected to rise) from 7 
percent to 14 percent. 
Source: K. Kinsella and Y.J. Gist, Older Workers, Retirement, and Pensions: A Comparative International 
Chartbook (1995) and K. Kinsella and D. Phillips, “The Challenge of Global Aging,” Population Bulletin 60, no. 
1 (2005). 

More developed countries Less developed countries 

Speed of Population Aging in Selected Countries 





EPIDEMIOLOGY OF AGING: 

DISEASES 

 

• The leading cause of death among elderly:  

• heart disease 

• cancer 

• stroke 

• chronic lower respiratory tract disease 

• Alzheimer’s disease 

(Minino et al. National Vital Statistics Reports 2007; 55(9):1-120) 



EPIDEMIOLOGY OF AGING: 

DISEASES 
The leading Causes of Morbidity:  

• Hypertension 

•  Osteoprosis 

•  Osteoarthritis  

• Vision/Hearing Problems 

• Falls and Fractures 

• Disease in older population is the norm 

• And many have multiple morbidities: Need more research in this area 

• Use of multiple medications 



Rectangularization of the survival curve 



Compression of morbidity 

Fries’ paradigm based on the premise that: 
 

• The length of human life is fixed 

 AND 

• Chronic disease can be postponed 

 

• Predicted that the increase in life expectancy 
would plateau in the coming decades, 
particularly life expectancy from age 65 which 
excludes early life mortality 
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Fries potential scenarios 

 



Evidence suggests otherwise 

• Is average life expectancy approaching an upper 
limit to life expectancy? 

 

• the evidence that the average life span is 85 years is 
unconvincing 

 

• there is no evidence for further rectangularization of survival 
curves 
 

• Will age at first infirmity increase? 
 

• there is no evidence for over-all declines in incidence of 
morbidity: on the contrary 

 

• evidence for actual “(de)compression” of morbidity is 
ambiguous 



Historical increases of life expectancy 

Oepen and Vaupel, Science 2002; C Finch adaptation 

 

? 

Phase 1   Phase 2                  Phase 3? 
early urban                 sanitation-nutrition                     regeneration   
                                                               modern medicine 
      Social Policy Innovation 



What happens when the 

epidemiologic  and  

demographic transitions collide? 



26 Louria DB.  Extraordinary longevity: individual an societal issues.  J Am Geriatr Soc 
2005;53(9):S317-S319 

Framework for Research on Aging: Addressing the Demographic and 

Health Paradox  

 Understanding biological 
medical , psychological and 

lifestyle  mechanisms of 
aging 

Interventions 

Life 
expectancy ↑ 
(110 to 120 yr) 

Depletion of 
or inadequate 

financial 
resources 

Delayed 
retirement 

Competition 
for jobs with 

younger 
people 

Health 
costs ↑↑ 

Greater 
demands 

on pension 
funds 

Inadequate 
workers 

to sustain 
social security 

↑ Poverty in over 65 

Quality of 
life/disability 

Out of 
pocket 

expenses↑ 

Adversarial 
relations 

with 
younger 

age 
generation

s 

Population 
increase 

Increased 
urbanization 

Emerging 
Health 

Problems 

Environment 

Refugee ↑ 

Poverty ↑ 

Malnutrition ↑ 

Informal Care giving 



 

 

 

Health Care and Aging: Why Should this 

Matter? 
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Why should this Matter? 

• According to ICES (2012) in Ontario 

amongst the 65+ 

 

• The most complex 10% of older adults 

account for 60% of our collective health care 

funding 

• The least complex 50% of older adults 

account for 6% of our collective health care 

spending 

23 



Aging and Hospitalization in the 

70+ 
• No Hospital Episodes~42.6% 

• Consistently Low Users~24.6% 

• Inconsistently High Users~6.8% 

• Consistently High Users~4.8% 

 

• Only a small proportion of older adults are 

consistently extensive users of hospital 

services 

24 



What Defines our Highest 

Users? 
• Multimorbidity 

• Functional Dependence 

• Social Frailty 

• Psychological Frailty  

25 



What are our options? 

 
• One day in Hospital costs~$1000 

 

• One day in Long term care~$130 

 

• One day in Supportive Housing or Home 

and community care costs~$55 

 
• Senior’s Strategy For Ontario, 2013 

26 



Few Key Strategic Areas Identified in 

Senior’s Strategy for Ontario 

• Development of elder friendly communities 

• Promoting health and wellness 

• Strengthening Primary care for older adults 

• Improving Community care 

• Improving Acute care 

• Enhancing LTC environments 

• Caring for caregivers 

27 





Workers have heavy caregiving 

loads 

 

• 25% of employees have cared for an 

elderly relative in the last year 

• More dual-earning couples 

• 20% of working parents are also 

providing elder care 

• ~50% of workers are caring for someone 

Bond, Galinsky, Swanberg. 1998. Families and Work 
Institute 



Asia

47%

Africa

7%

North America

11%

Latin America

5%

Europe

30%

Global Distribution of Incident Dementia  

(7.7 million new cases per year) 

WHO Report 2012 – Dementia a Public Health Priority 

One new case 
every 4 seconds! 



 

 

Family & Friends are 

the cornerstone of care, but their 

need for support is often 

overlooked 

•What are the consequences of 

caregiving? 

•Negative versus positive 

consequences 

 

 



hours spent on 

informal care is 

expected to more 

than triple 



Annual Economic Burden 

Monetary economic burden to reach approximately $97 billion 
Opportunity costs of informal caregivers add a further $56 billion 

Within one generation $15 billion to $153 
billion 



Symptomatic Domains of AD Over 

Time 

Mood 

Cognitive 
Function 

Functional 
Autonomy 

Behaviour 
Problems 

Adapted from Gauthier et al. Clinical Diagnosis and Management of Alzheimer’s Disease, 1999. 
Time 
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e
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ri

o
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n
 

Motricity 
(Motor  

Function) 



Aneshensel et al., 1995 

 

The Caregiving Career 



Continued 
Depression/ 
Reengagement 

Distress 

Recovery 

Relief 
Psychologi
cal 
Appraisal 

Health 
Effects 

Initiate 
IADL CG 

Expand 
ADL CG 

Placement CG/ 
CR Trajectory 

Minor 

Benign 

Psychiatric/ 
Physical 
Morbidity 

Distress 

Death 

Chronic Stress Trajectory 

in Caregiving 

Death 

Schulz, 2010 



Who are the caregivers of 

people with dementia? 
 

 

 

 



Profile of Canadian Caregivers  
(Baseline Data from CSHA-1) 

• 75% of caregivers were women;  70% were 

married 

• 29% were also employed 

• 23% of caregivers were the person’s wife 

• 12% were the husband 

• 37% were children:  28% daughters,  9% 

sons 

• 23% were other friends or relatives 

•   5% were paid caregivers. 
Source: Can J Aging 1994;13:470-487 



Community Support Services 

• 40% of caregivers used a homemaker 
service 

• 20% used a home nurse 

•   9% meals on wheels 

•   8% day centre 
• However, people with dementia received 

fewer services than non-demented people 
with the same level of disability 

Source: Can J Aging 1994;13:470-487 



“She is very happy that her father is alive and that 
she can share and enjoy things with him.  He is 

very independent and very loving--often an 
emotional support for her and  the grandchildren” 

We recorded comments made by 
the participants and the 

interviewers… 
“This subject has Alzheimer’s.  

For the last four years has not been able to speak or recognize 
anyone.  Can’t do any ADLs; is just in bed.”   

“Mom had Alzheimer’s.  Dad couldn’t cope, so he gave up… 
 He was incontinent and depressed.   

I had  2 “babies” to look after... I just couldn’t cope.”  



Help given by caregivers  
• In the Community 

People with dementia:  
• The primary caregiver helps with an average of 4.2 activities of 

daily living 
• Other informal caregivers on average help with 1.9 activities 

• Paid caregivers help with 2.3 activities of daily living 
 

People without dementia: 
• The primary caregiver helps with 1 activity of daily living 
• Other informal caregivers help with 0.3 
• Formal caregivers help with 0.6 activity 

 

• In Institutions 
• Demented: 45% of primary caregivers help with daily activities 

• Nondemented: 25% of primary caregivers help with daily 
activities 





Consequences of Caregiving 

• Caregiver stress rises with behavioral and other acute 
problems of the care recipient (aimlessness, 
aggression, etc.) 

• Caregiver burden increases with more disturbing 
behavior, combined with lower social support or family 
functioning 

• Caregiver and patient characteristics predict  conflicts 
among family members 

• The hopelessness theory of depression applied to 
caregivers 



Implications for Caring for Caregivers 

• Interventions need to consider the complex 

influences on the health of the caregivers 

 

• Different stages of the CG career require 

different support systems 

 

• Caring for elderly also requires caring for family 

caregivers 

 

 

 

 



 

 

 

Research on Aging and Hamilton: What are 

we doing to support your work? 
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RESEARCH ON AGING 

• The demographic causes of aging of the 
population, in terms of fertility rates and mortality 
rates, are generally predictable. A variety of 
population projections are available, prepared by 
UN, EU and National Statistic Institutes. 

 

• What is less predictable is the interaction of 
these forces with social context, health status, 
economic changes, cultural influences and hence 
international migrations. 
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Risk factors for Disease, Disability 

and longevity  
• Risk factors 

• Many factors contribute 

• Gender difference remains unexplained 

• Loss of prediction 

• Paradoxes in prediction 

• New opportunities 
• Larger number of very old people 

• Longer term follow-up 

• Longitudinal data – identify optimal trajectory 

• Common risk factors 



Exceptional survival – 

Understanding physiologic reserve 

• Do systems decline together? 

• Is there a common underlying “rate” of 

aging across organ systems? 



• For this reason further research on 
biodemography, dynamic of health, epidemiology, 
economics, psychology, social sciences and 
aging are needed. 

• Longitudinal data are essential in order to sort 
causal relationships among demographic, 
biological, psychosocial and economic factors, 
and health.  

• Cross-national comparison are important, 
considering variability across societies, in terms 
of status and well-being of older persons, 
experiences of health and mortality, family and 
social support. 

RESEARCH ON AGING 



The Canadian Longitudinal  
Study on Aging (CLSA) 

A key strategic initiative of CIHR 

The Canadian Longitudinal Study on Aging 
 

More than 160 researchers - 26 institutions 
 

Multidisciplinary - biology, genetics, medicine, 

psychology, sociology, demography, economics, 

epidemiology, nursing, nutrition, health services, 

biostatistics, population health 

 

 



A research platform –  infrastructure to enable 
state-of-the-art, interdisciplinary population-based 

research and evidenced-based decision-making 
that will lead to better health and quality of life  

for Canadians. 

Canadian Longitudinal Study on 

Aging (CLSA) 



Participants  

(50,000) 

TIME 

20 Years 

Questionnaire Data 

(50,000) 

Physical Exam and 
Biological Specimen 

(30,000) 

Data and Biological Sample Repositories 

Researchers 

Active Follow-up  
(F) Every 3 years 

Maintaining 
Contact Interview  

 (MC) mid-wave 

Passive Follow-up 

Every 3 years 

Questionnaire 

Physical exam 

Biological samples 

Update contact 
information 

Short Questionnaire 

Health care utilization 

Disease registries 

Mortality databases 

Enrolled 
F F F F F F F MC MC MC MC MC MC MC 





Teams Advancing Patient Experience: 

Strengthening Quality (TAPESTRY) 

• to help older adults stay healthy at home using an inter-

professional primary health care team delivery approach 

that integrates community trained primary healthcare 

volunteer volunteers, system navigation, community 

engagement, and use of technology; and  

 

• to adopt this team approach as a scalable and 

sustainable model for care across jurisdictions and 

illnesses.  
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Strategic Initiative on Aging at McMaster 

Institute 
of Aging 

Clinical & 
Population 

Aging 

Technology 
& Aging 

Biology &  
Aging 

Geography, 
Social, 

Economic, 
Culture & 

Aging  

Psychology 
& Aging  

SUPPORTING INFRASTRUCTURE 
Technology Development and Testing Laboratory 

Data Collection & Processing Laboratory 
Social Sciences Quantitative & Qualitative Laboratory 

Data Repository Laboratory 
Sensory and Neurocognitive Laboratory 

Biospecimen & Biomarker Laboratory  
Aging Animal Model Laboratory  

Optimal Aging Portal for Knowledge Transfer   



praina@mcmaster.ca 

CLSA funded by the Government of Canada through 

CIHR and CFI, and provincial governments and 

universities 

mailto:raina@mcmaster.ca

