Chapter 15
Aging, Osteoporosis, and Arthritis

Aging Trends

· U.S. population of adults aged 65 years will more than double during 2000-2040.

· The 65 and over group is growing twice as fast as the rest of the population (age wave).

· Fig. 15.3:  Elderly 8.2% in 1950, 20.6% by 2050.

Survival Rates

· In 1900, only 40% lived beyond  65 yrs.

· Today, 80% survive to age 65, and 50% live to be age 80 (Fig. 15.4).

· The 85-and-older population is the fastest growing segment of the population.

Life Expectancy

Figure 15.7

Figure 15.8  
The prevalence of risk factors and disease is high among the elderly.
The Aging Process

· Aging=the normal yet irreversible biological                changes that occur throughout a person’s                  lifetime.

· Decrease in taste, smell, vision, hearing.

· Accumulation of fat with a decrease in lean body weight and metabolic rate (sarcopenia).  By age 70, average person loses 30% of muscle strength.

· Loss of bone mineral mass (osteoporosis).

· Impairment of memory, judgment, feelings, personality, and ability to speak.

· High prevalence of chronic disease.

· Decrease in reaction time and ability to balance.

· Decrease in heart and lung function (8-10%/decade).

Figure 15.13

· A key ingredient to healthy aging is regular physical activity.  A large proportion of the elderly suffer activity limitations (Figure 15.13 and Box 15.2).

· See Fig. 15.12:  49% of elderly males and 56% females are inactive, more than other age groups.

Aerobic Fitness and Aging

· VO2max normally declines 8-10% per decade (Figure 15.15).

· Athletic elderly males and females have the aerobic power of young adults.

· Even among very fit individuals, aerobic power still declines at a similar rate to that of sedentary individuals.

Figure 15.15  VO2max and the aging process

Box 15.3 Exercise and Physical Activity for Older Adults.  American College of Sports Medicine (ACSM) Position Stand


· Participation in a regular exercise program is an effective intervention to reduce and prevent a number of functional declines associated with aging.

· Older individuals (including octo- and nonagenarians) adapt and respond to both endurance and strength training.  Endurance training by older individuals elicits the same 10-30% increase in VO2max and reduction in body fat as measured in younger adults.

· Endurance training by older individuals maintains and improves cardiovascular function, improves disease risk factors (e.g., hypertension, dyslipidemia, insulin sensitivity), and contributes to an increase in life expectancy.

· Strength training helps offset the loss in muscle mass and strength typically associated with normal aging, and increases levels of spontaneous physical activity.

Box 15.3 Exercise and Physical Activity for Older Adults.  American College of Sports Medicine (ACSM) Position Stand (cont.)

· Regular exercise training also improves bone health, reducing the risk for osteoporosis.

· Postural stability is improved with regular exercise, reducing the risk for falls and related injuries and fractures.  Exercise also increases flexibility and joint range of motion in older individuals.

· Some evidence suggests that exercise training provides psychological benefits, including preserved cognitive function, alleviation of depression, and improved self-efficacy.

· In general, regular physical activity contributes to a healthy, independent lifestyle, and improves functional capacity and quality of life in older individuals.
Muscular Strength and Resistance Training

· In general, resistance training studies with older individuals support the following findings:

· Counters sarcopenia because resistance training produces substantial increases in the strength, mass, and power of old skeletal muscle.

· Improves neural activation in trained muscles.

· Helps reduce some disease risk factors, in particular, high blood pressure and insulin resistance.

· Builds fat-free mass and thereby increases resting metabolic rate slightly.

· Reduces risk factors for falls.

· Helps reduce both total and intra-abdominal fat.

Strength and Function in Old Age

· The maintenance of strength throughout the lifespan has been linked to a reduced likelihood of developing functional limitations.  

· For example, in a 5-year study conducted at the Cooper Institute for Aerobics Research, men and women with high compared to low strength had a lower prevalence of functional limitations as depicted in Figure 15.22.

Physical Activity and Life Expectancy

· Figure 15.23  Active and fit individuals experience death rates 20-50% lower than among the least active and fit.  This study among Finnish athletes showed increased life expectancy, especially among those in endurance sports.

· Figure 15.24   Active people experienced a 32% decrease in all cause death rates, and an extra 2 years of life expectancy.

· Figure 15.25   The least fit are twice as likely to die as their fit counterparts.

