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Lecture Topics

1.
 

How is aging defined?
2.

 
What are the categories of aging?

3.
 

What are population trends in aging ?
4.

 
What is the expected life span?

5.
 

What are other important demographic 
& health statistics?

6.
 

What are the trends in minority aging?



7.  What are health care costs?
8.  What are socioeconomic issues?
9.  What are the long-term care issues?
10. What are the leading causes of illness, frailty,   

and mortality?
11. What are the key principles of geriatric care?
12. What are the biological theories of aging & 

mortality?
13. What are the changes in cognitive abilities with 

aging?
14. What are the psychological theories of aging?
15. What are the social theories of aging?



1. How is aging defined?

1.
 

Biologically: biological  aging cannot be precisely 
defined. However, based on markers of disease, 
disability, and functional decline, Hazzard

 
(2001) 

defined true old age as “above 75 years.”

2.
 

Physical characteristics

3.  Chronologically:  by age in years



•“Young-old”
 

65-75

•“Old-old”
 

75+

•“Oldest-old”
 

85+

•Centenarian
 

100+

•Supercentenarian
 
110+

2. What are the categories of aging?



Merle Barwis, 111

•
There are 
about 70 
super-

 centenariums
 in the USA

http://www.timescolonist.com/Happy+111th+birthday+Merle+will+drink+that/5906650/story.html#ixzz1pfaEbOL2




TOTAL POPULATION (Picture Slide)

3. What are the population trends with respect to aging ?



 In 2010 census there were 
approximately 40 million persons 
age 65+ (13 % of population) 

 
 In 2025 there will be 

approximately 63 million persons 
age 65+ (19% of population) 

 
 

POPULATION (Picture Slide)
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LIFE EXPECTANCY (Picture Slide)

20

4. What is the expected life span?



Average Life Expectancies in Years by Race 
 

 
white male black male white female black female

At birth 75.7 69.7 80.6 76.5
At age 50 29 25.2 32.6 30.2
At age 65 17.1 15.1 19.8 18.6
At age 80 7.8 7.7 9.3 9.3
At age 100 2 2.7 2.2 2.8  
 
 
 
Note: Black –White “mortality crossover effect” after age 80  
when racial differences disappear  and eventually Black life  
expectancy exceeds that of Whites. Older blacks are hearty  
“survivors”. 
 

(Slide)



The population of the “OLD-OLD” is 
the most rapidly growing of all age 

groups 
 
 
 

Persons age 85+: 
 
2000: 4.2 million (1.5% of population) 
 
2010: 6.1 million (2.0% of population) 
 
2025: 7.4 million  (2.2% of population) 
 
2050: 19.3 million (4.8% of population) 
 
459% increase in population of persons age 85+ 
over the next 50 years 
 
 
 
 

(Slide)



16 yrs.
20 yrs.
17 yrs.

31%
(19%  vs 39%)2

1/2

1:1.5  at age 65          1:2.5 at age 85
DEMOGRAPHICS OF AGING (Picture Slide)

5. What are other important demographic and illness stats?



MENTAL ILLNESS (Picture Slide)



Minority elderly persons are the most 
rapidly growing of all demographic 
groups:  
 
2000: 16% of elderly population are 
non-whites (Blacks, Hispanics, Asians, 
Native Americans) or 5.8 million 
persons 
 
2010: 20% of population is non-white or 
about 7.7 million persons 
 
2050: 36% of population will be non- 
white or 29.5 million persons 
 
Thus, there will be more than a 5-fold 
increase over first half of the century 

(Slide)

6.What are the trends in minority  aging?
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ELDERLY HEALTHCARE COSTS (Picture Slide)

7. What  about health care
 

costs?
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Out of Pocket  Medical Expenses 
for Persons 65+

MEDICAL EXPENSES (Picture Slide)

At age 65, a typical married couple will 
spend nearly $200,000 on uninsured health 
costs over their remaining years



Sources of Aggregate Income 
(2010)

• Social Security  40%
• Earnings             27%
• Pension               20%
• Assets                 12%

8. What are the socioeconomic issues?



Median Income and Assets
• Men: 55-64 = $41,200
• Men: >65 = $ 25,700
• Women: 55-64 = $25,500
• Women: >65 =$15,100

• Median Elderly Income:  $19,167
• Median Elderly New Worth: $170,000

• Note: The median net worth for elderly Blacks is 
about one-tenth of elderly Whites



THE POVERTY RATE (Picture Slide)

2010

9%

2010:
 22%

Why has the elderly done better than children?

Answer: adjusting social security for inflation & 
supplemental disability payments



Real Poverty Rates

15.9%

8.6%

Because of out-of-pocket medical expenses, real poverty 
rate of elderly is higher than official measures



•Poverty level age 65+ = $10,458 per year(2010).  

•9%
 

of elderly lived in poverty(2010). 

•14.3%
 

of elderly are near poverty(i.e., 125% of 
poverty level).

2008

Black/Hisp
 

women who live alone=40%

7
18

POVERTY RATES (Picture Slide)

20%
Asian       16%

What about poverty and aging?



Poverty and Gender

•Poverty levels are 2x higher in among elderly 
women than men

•3/4 of elders below poverty are women

•More than half of women living in poverty 
were not poor before the death of their 
husband. Thus, many older women are “one 
man away from poverty.”

POVERTY AND GENDER (Slide)



PROJECTIONS FOR THE POPULATIONS (Picture Slide)

About 5% of persons age 65+

 
are in 

nursing homes.

2.5 
million

1.6 
million

9.What are 
the issues 
regarding 
long-term 
care?



LONG TERM CARE (Picture Slide)10 FACTS 
ABOUT 
LONG-TERM 
CARE

$60,000 per year

New York is an exception and covers 
care at home

4/5 of



Test Your Knowledge

1. The elderly(persons 65+) now represent about 
one-eighth of the population

2. By 2025, elderly persons will represent 30% 
of the population

3. At age 65, women can expect to live about 15 
years on average

4. The ratio of women to men is 1.5: 1.0 at age 
65.

5. About 10% of older persons have severe 
dementia

T

F

F

T

F



6. About two-fifths of older persons’ income 
comes from social security

7. About 10% of elderly persons are in 
nursing homes at the current time

T

F



LEADING CAUSES OF DEATH OF ELDERLY (Picture Slide)

If we eliminated cardiovascular & 
cancer, longevity would increase by 
about 7 &  3 years, respectively. 

10.What 
are the 
leading 
causes of 
illness, 
frailty & 
mortality?



LEADING CHRONIC CONDITIONS IN WOMEN (Picture Slide)

Although 80% of persons age 65+ have a least 
one chronic illness, most are not severe.



LEADING CHRONIC CONDITIONS IN MEN (Picture Slide)



Frailty Phenotype
• Weakness
• Poor endurance
• Reduced physical activity
• Slow gait speed
• Unintentional weight loss

3+ = “frail”
 

1-2+ = “pre-frail”

“Frail” is  associated with increased risk 
for falls, functional decline, and death

Fried et al, 2001





Frailty

The spectrum of frailty includes physiologic 
vulnerability(phrailty) and full-blown 
functional frailty (F-frailty) sometimes 
equated as disability.



Activities of daily Living &
Instrumental activities of daily living

ADL 
– Bathing
– Grooming
– Toileting
– Transfer
– Feeding
– Walking
– Continence

IADL
– Shopping
– Using telephone
– Food preparation
– Housekeeping
– Laundry
– Using transportation
– Handling finances



Disability and aging
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Administration on Aging, 2003

Serious 
disabilities 
really aren’t 
very 
prevalent 
except in the 
“oldest old”



QUOTE (Picture Slide)





MARATHON RUNNING TIMES (Picture Slide)



CARTOON (Picture Slide)



CARTOON (Picture Slide)



QUOTE (Picture Slide)



QUOTE (Picture Slide)



QUANTITY OF LIFE (Picture Slide)



CARTOON (Picture Slide)



APPROACH TO THE ELDERLY PATIENT (Picture Slide)

11. What are the key principles in the care of older adults?



APPROACH TO THE ELDERLY PATIENT (Picture Slide)



APPROACH TO THE ELDERLY PATIENT (Picture Slide)



APPROACH TO THE ELDERLY PATIENT (Picture Slide)



APPROACH TO THE ELDERLY PATIENT (Picture Slide)



GERIATRIC PRINCIPLES (Picture Slide)

The key principles of geriatric care (summary)



Who is this 
man?



MYTH, TRUTH (Picture Slide)



12.What are the  Biological 
Theories of Aging and 

Mortality ?



Search for Immortality:

The Bible records legendary life spans such as Methuselah who 
fathered  Lemach

 
at age 187 and continued to father children for 

nearly 800 years. Sarah gave birth to child at 90 and Abraham died 
still active at 175. Despite reports of extraordinary long lives

 
the 

oldest documented human was French woman, Jeanne              
Calment, who died in 1997 at age 122.

Who was Jeanne Calment?



PROLONGATION OF YOUTH AND LIFE (Picture Slide)



PROLONGATION OF YOUTH AND LIFE (Picture Slide)



PROLONGATION OF YOUTH AND LIFE (Picture Slide)



PROLONGATION OF YOUTH AND LIFE (Picture Slide)



Maximum Life Spans

• Mouse               3.5 yrs
• Dog                    20 yrs.
• Cat                     30 yrs.
• Chimpanzee       50 yrs.
• Human              122 yrs.
• Tortoise            250 yrs.



Who is Addwaitya?



Slow going! Tortoise dies after 250 years

Addwaitya, believed to be oldest tortoise in the world, lived in Indian 
zoo



So how long so you want to live?

Survey  by Duncan et al of 30,000 people 
at future trends in bioscience meetings:

a. Age 80
b. Age 120
c. Age 150
d. Forever

60%
30%
10%
1%



The Biological Theories of Aging?

A. Program Theories 

Nothing works perfectly or lasts forever.

1.Biological clock is written into our cellular codes that lead to aging.
Cells have a limited capacity to divide and function (Hayflick

 Theory).

2. Hormonal or Brain theory of Aging

Aging is due to programmed changes in hormonal or neural facors. 
The hypothalamus regulates body functions and it seems to change

 its output with time. Is there a “death hormone”
 

that stimulates 
aging like in some other species (e.g., Pacific salmon)? It doesn’t 
seem to exist in most species.



NEUROENDOCRINE THEORY OF AGING (Picture Slide)



3. Mutations 

Mutations in DNA , which accumulate with aging and /or are not 
corrected as readily with age, are passed on to increasingly more 
cells to the point where function is reduced.

4. Genetic Switching

Rather than mutations but a genetic switching off occurs in certain 
genes , i.e., the information needed to produce DNA is not available 
and the cell dies.



5. Telomeres

Telomeres are repeated as tips on the end of chromosomes and have 
a special DNA sequence that maintains the integrity of  the 
chromosomes. The telomeres shorten every time a cell divides. After 
a certain amount of shortening , cell division no longer occurs and 
the cell ages and dies. Telomerase is an enzyme in most cells that 
repairs the telomeres , lengthening  the lifespan of the dividing cells. 
In cancer cells, telemerase

 
is activated beyond its normal level of 

activity and cells divide uncontrollably. Experiments have suggested 
that telemerase

 
may be able to reverse the aging process, i.e., 

introduction of telemerase
 

into normal cells allows them to continue 
to divide for at least 20 more generations.



B. Damage or “Wear and Tear Theories”

Based on the premise that cells or organs are unable to repair 
themselves as they age.

1. Immune Theory

Ability of body to resist disease decreases with age.
Body is less capable of discriminating between self and foreign 
elements—can lead to autoimmune diseases.

2. Free Radical theory

Free radical are highly reactive chemicals that can trigger processes 
that will alter body functioning.



IMMUNOLOGIC THEORY OF AGING (Picture Slide)



FREE RADICAL THEORY OF AGING



3. Eversion

Cross-linking changes occur in collagen structure with aging –ester 
bond transformations occur so that bonds increase from within 
tissues to between tissues (seen in connective tissue).

4. Glycosolation
 

–nonenzymatic
 

reaction between glucose and 
protein. This process adds glucose haphazardly to sites on peptide 
chain. This creates irreversible cross-links between protein 
molecules; when added to nucleic acid it may damage DNA.

(Picture Slide)



THE WEAR AND TEAR THEORY (Picture Slide)



1. NPT1 gene controls the activity level of a second gene called SIR2.  
SIR2 is short for Silent mating type Information Regulation-2. 

2. Artificially stepping up NPT1 activity stimulated SIR2, and caused 
yeast cells on normal nutrients to live an average of 30 to 40 percent 
longer, just as if they'd been on restricted calories, i.e., starving of 
yeast cells leads to a similarly extended lifespan  

3. SIR2 (in mammals is known as SIRT1, SIR2L1 or Sir2α) is the 
namesake of a family of closely related enymes, the “sirtuins.” 
Members of this family have been found in nearly all organisms.

4. Sirtuins are hypothesized to play a key role in an organism's 
response to stresses (e.g. heat or starvation) and to be responsible 
for the lifespan-extending effects of calorie restriction.

Starving Yeast and the  
Genetics of Aging



Senescent Cells

• If destroyed seem to slow aging in mice
• They didn’t live longer but were healthier



Genetics, Lifestyle, Environment 
& Longevity

• It is estimated that about 35% of 
factors that influence the lifespan are 
inherited.

• The remainder are due to chance 
events that occur during biological 
development and environmental 
factors.

• However, familial (genetic?) factors 
play a greater role for exceptional 
longevity (age 100+).



•May add 6 or 7 years to lifespan
•Exercise may stimulate the production of 
telemerase
•Resistance exercise may activate muscle stem 
cells 

Exercise



Which group in the USA has the 
longest longevity?

• 7th Day Adventists: 88 yrs men; 89 yrs 
women

• Lifestyle of exercise, don’t smoke, often 
vegetarians, strong social supports

• Suggests many us could  live to 90 if our 
lifestyles were better



Social Class and Longevity



Test Yourself (Part 2)
8.Elderly persons are the most heterogeneous of any 

age group.
9. Older persons don’t complain enough
10. Telomeres lengthen after each cell division.
11. The free radical theory is a theory about 

glycosolation developed by Che Guevera when he 
was a medical student in Argentina..

12. The Hayflick Theory states that cells have a 
limited number of divisions

T

T

F

F

T



THEORIES OF AGING (Picture Slide)

Erikson: 7th Stage of Ego 
Development: “generativity vs 
stagnation;” 8th stage: “ego 
integrity vs despair”

14.What are the psychological theories of aging?



CHARACTERISTIC LOSES OF OLD AGE (Picture Slide)



ADULT DEVELOPMENTAL LINES (Picture Slide)



VAILLANT (Picture Slide)



CARTOON (Picture Slide)



CARTOON (Picture Slide)



CARTOON (Picture Slide)



CARTOON (Picture Slide)



LATE ADULTHOOD (Picture Slide)



PSYCHOSOCIAL CHALLENGES OF AGING (Picture Slide)



QUOTE (Picture Slide)



QUOTE (Picture Slide)



CARTOON (Picture Slide)



ADULT (Picture Slide)



WISDOM (VAILLANT) (Picture Slide)



CHARACTERISTICS OF OLDER PERSONS (Picture Slide)

(Butler)



CHARACTERISTICS OF OLDER PERSONS (Picture Slide)



SOCIAL THEORIES OF AGING (Picture Slide)

What is best 
seems to 
depend on 
physical 
status, i.e., 
those in 
better 
health 
(activity); 
more frail 
(disengage)

15.What are the social theories of aging?



SOCIAL THEORIES OF AGING (Picture Slide)



SUCCESSFUL AGING

POSITIVE AGING :
• Absence of serious physical illness
• Absence of serious functional deficits
• Absence of serious cognitve deficits
• Optimal of social functioning 



“With the ancient is wisdom; and in 
length of days understanding.” 

Bible, Job

“Old age is a
 

high price to pay for maturity”

-Tom Stoppard



Test Yourself (Part 3)
13. Scores on memory tests decline with age
14.Adaptation in youth is a strong predictor of 

adaptation in old age
15. The 4 Ds of the psychosocial challenges of aging 

are desertion, disability, dependency, and doctors
16. Failure to attain “ego integrity” may result in 

despair
17. Older people who shift from the inner to the 

outer world(disengage) are psychologically more 
healthy.

T

F

F

T

T/F
Depends



NOTES FOR WATCHING HAROLD &
MAUDE

In watching the following segment from the
1971 classic film, “Harold and Maude,” try to
keep track of  the various psychosocial aspects
of aging exhibited by Maude such as change in
sense of time, sense of the life cycle, tendency
toward life review, attachment to the familiar,
conservatism of continuity(passing on what is
worthy, passing on wisdom), desire to leave a
legacy, sense of consummation and fulfillment
in life, capacity for growth,  confronting losses,
and “mourning-liberation.” Also, note how she
preserves her sexuality and femininity.

Ruth Gordon, who played Maude, was 75
at the time of the filming, and she worked
continuously  until her death at age 89.
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