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Exercise and the Older Adult

By the year 2030, the number of individuals 65 years and over will reach 70 million in the
United States alone. Those 85 and older will then be the fastest-growing segment of our
population. We must determine the extent and mechanisms by which exercise and physical
activity can improve health, functional capacity, quality of life, and independence in this
population.

Current evidence clearly indicates that participation in a regular exercise program is an
effective way to reduce and/or prevent a number of the functional declines associated with
aging. Older adults have the ability to adapt and respond to both endurance and strength
training.

Aerobic/endurance training can help to maintain and improve various aspects of heart and
lung function and cardiac output, and such exercise can enhance endurance.
Strength/resistance training will help offset the loss in muscle mass and strength typically
associated with aging, thereby improving functional capacity. Also important, reduction in
risk factors associated with disease (heart disease, diabetes, osteoporosis, and so on) will
improve health status and contribute to an increase in lifespan. Together, these training
adaptations will greatly improve the functional capacity of older men and women, therefore
improving their quality of life and extend independent living.

Cardiovascular system

Effects of Aging: Maximal oxygen consumption (VO2 max ) is the most frequently used
indicator of overall cardiovascular function and maximum capacity. Consistent findings
indicate that VO2max decreases approximately five to 15 percent per decade beginning at
25-30 years of age. This decline in VO2max can be attributed to age-related reductions in
both maximal cardiac output and maximal arteriovenous oxygen (a-v O2) difference.
Maximal heart rate decreases about six to ten beats per minute per decade, and is
responsible for much of the age-associated decrease in maximal cardiac output. However, a
reduction in stroke volume during maximal exercise in older adults also contributes to the
decline in cardiac output. In addition, left ventricular contractility appears to be reduced in
older adults during maximal exercise compared to young adults. Decreases in vascular
capacity and local blood flow regulation, along with a decline in muscle oxidative capacity,
contribute to the overall reduction in maximal a-v O2 difference observed with age. Coupled
with poor oxygen delivery mechanisms, mitochondrial alterations also lead to a reduction in
maximal capacity to utilize oxygen at the level of active skeletal muscle.

For a submaximal exercise bout, cardiac output is lower in older adults, while a-v O2
difference tends to be somewhat higher in a compensatory response to maintain VO2 . A
reduction in stroke volume appears to be the major factor responsible for the lower cardiac
output observed during submaximal exercise. Blood pressures are also higher at both the
same absolute and relative work rates in older versus younger adults. Associated with the
blood pressure response, total peripheral resistance is generally higher in older versus
young adults for a given exercise intensity.

Effects of Aerobic Exercise Training: Over the past ten years, we have learned that older
persons can adapt to a program of regular aerobic training as well as their younger
counterparts. Older adults can achieve the same 10 to 30 percent increase in VO2max in
response to endurance exercise training as young adults. The magnitude of these
adaptations in VO2max in older adults is a function of training intensity; low intensity training
elicits only marginal changes. The increase in VO2max in older adults is a result of
improvements in both maximal cardiac output and a-v O2 difference. In addition,
improvements in submaximal endurance capacity and the greater ability to tolerate higher
levels of physical activity are important training adaptations.
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For improvements in cardiovascular fitness, the American College of Sports Medicine
recommends an exercise intensity of 55/65 to 90 percent of maximum heart rate (or 40/50 to
80 percent of heart rate reserve). ACSM further recommends accumulating 20-60 minutes
at that level three to five days a week. The lower ranges are for unfit or even frail individuals
who are about to begin an exercise program.

Muscle strength and endurance
Effects of Aging: Loss of muscle mass (sarcopenia) with age in humans is well documented.
A primary factor in sarcopenia is disuse of skeletal muscle, resulting in atrophy. A reduction
in muscle strength is directly associated with loss of muscle mass. Inactivity may also play a
role, contributing to other factors affecting aging muscle mass, including:

Neuromuscular realignment (changes in motor units and innervation of fibers)

Reduction in growth factors

Changes in muscle protein turnover
The consequences of sarcopenia can be extensive; individuals are more susceptible to falls
and fractures, impaired in ability to regulate body temperature, slower in metabolism,
possibly deficient in glucose regulation and may suffer an overall loss in the ability to
perform everyday tasks. Muscle atrophy appears to result from a gradual loss of both
muscle fiber size and number. A gradual loss in muscle cross-sectional area is consistently
found with advancing age; by age 50, about ten percent of muscle area is gone. After 50
years of age, the rate of accelerates significantly. Muscle strength declines by approximately
15 percent per decade in the sixties and seventies and by about 30 percent thereafter.
Although intrinsic muscle function is reduced with advancing age, age-related decrease in
muscle mass is responsible for almost all loss of strength in the older adult. The number of
functional motor units also declines with advancing age, which requires surviving motor units
to innervate a greater number of muscle fibers.

Effects of Resistance Training: Given an adequate training stimulus, older adults can make
significant gains in strength. A two- to threefold increase in strength can be accomplished in
three to four months in fibers recruited during training in older adults. With more prolonged
resistance training, even a modest increase in muscle size is possible. Because sarcopenia
and muscle weakness are so prevalent in the aging population, it is important to devise
strategies for preserving or increasing muscle mass in the older adult. With increasing
muscle strength come increased levels of spontaneous activity in both healthy, independent
older adults and very old and frail men and women. Strength training, in addition to its
possible effects on insulin action, bone density, energy metabolism, and functional status, is
also an important way to increase levels of physical activity in the older adult.

Health Benefits

Most risk factors associated with disease increase with age, so the benefits of regular
exercise are significant from a health perspective. Health benefits associated with
cardiovascular disease risk factors include favorable changes in lipid profile, blood pressure,
and body composition. Older adults can improve their plasma lipoprotein lipid profiles with
exercise training similar to those observed in younger adults and may include modest
increases in plasma HDL levels and reductions in LDL and plasma triglyceride levels. This
results in more favorable HDL/LDL and light cholesterol: HDL ratios. Aerobic training
reduces resting blood pressure in hypertensive young persons, and this training effect is
evident in older hypertensive adults as well. Changes in body composition are associated
with aerobic exercise training in older populations. A modest yet significant reduction in total
percent body fat is generally observed with exercise training in older adults, which can occur
despite a maintained body weight. It is important to note that in older men, a decrease in
intra-abdominal fat accounts for the greatest relative loss of fat mass. This finding is
significant in that intra-abdominal fat increases the most with advancing age and is
associated with cardiovascular disease, particularly in men. In addition to reducing heart
disease risk, regular exercise results in an increase in insulin sensitivity in older adults.
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As insulin resistance increases with age, the positive effects of regular aerobic exercise in
older individuals on improving insulin sensitivity and increasing glucose transporters in
muscle are of clinical importance for the treatment and prevention of adult-onset diabetes.

Finally, because decreased bone density is more common among older adults, evidence
suggests that participation in regular exercise improves bone health and thus reduces the
risk for developing osteoporosis. Further, this can reduce the incidence of breaks and
fractures associated with falls.

Summary: Aging is a multi-faceted process in which a variety of factors interact (genetics,
lifestyle, disease) and frequently is associated with reduced functional capacity and chronic
illness. In addition, physical inactivity and maintenance of a sedentary lifestyle represent a
significant health risk to aging individuals. Older adults can safely participate in regular
exercise programs (aerobic and strength). Regular physical activity has been shown to elicit
a number of favorable adaptations that contribute to healthy aging. Further, the trainability of
older individuals is evident from their ability to adapt and respond to both endurance and
strength training. Endurance training can help to maintain and improve various aspects of
cardiovascular function as measured by VO2 max, cardiac output and a VO2 difference as
well as enhance submaximal performance. It is important to note that reductions in risk
factors associated with disease states (heart disease, diabetes, etc.) will improve health
status and contribute to an increase in lifespan. Strength training will help offset the loss in
muscle mass and strength typically associated with normal aging.

Additional benefits include improved bone health and thus reductions in risk for
osteoporosis; improved postural stability, reducing the risk of falling; and increased flexibility
and range of motion. Together, these benefits associated with regular exercise and physical
activity will contribute to a healthier, more independent lifestyle, greatly improving functional
capacity and quality of life for the fastest-growing segment of our population.

Written for the American College of Sports Medicine by Robert S. Mazzeo, Ph.D., FACSM
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Physical activity
guidelines for

OLDER ADULTS (65+ YEARS)

1. Older adults who participate in any amount of
physical activity gain some health benefits, including
maintenance of good physical and cognitive function.
Some physical activity is better than none, and more
physical activity provides greater health benefits.

2. Older adults should aim to be active daily. Over a
week, activity should add up to at least 150 minutes
(2%2 hours) of moderate intensity activity in bouts of
10 minutes or more — one way to approach this is to
do 30 minutes on at least 5 days a week.

3. For those who are already regularly active at
moderate intensity, comparable benefits can be
achieved through 75 minutes of vigorous intensity
activity spread across the week or a combination of
moderate and vigorous activity.

4. Older adults should also undertake physical activity to
improve muscle strength on at least two days a week.

5. Older adults at risk of falls should incorporate
physical activity to improve balance and
co-ordination on at least two days a week.

6. All older adults should minimise the amount of time
spent being sedentary (sitting) for extended periods.

Individual physical and mental capabilities should be considered when interpreting the guidelines.

Examples of physical activity that meet
the guidelines

Moderate intensity physical activities will cause older adults
to get warmer and breathe harder and their hearts to beat
faster, but they should still be able to carry on a conversation.
Examples include:

e Brisk walking
e Ballroom dancing

Vigorous intensity physical activities will cause older adults to
get warmer and breathe much harder and their hearts to
beat rapidly, making it more difficult to carry on a
conversation. Examples include:

e Climbing stairs

* Running

Physical activities that strengthen muscles involve using body
weight or working against a resistance. This should involve
using all the major muscle groups. Examples include:

e Carrying or moving heavy loads such as groceries

e Activities that involve stepping and jumping such as
dancing

e Chair aerobics
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Activities to improve balance and co-ordination may include:

e Taichi
* Yoga

Minimising sedentary behaviour may include:

¢ Reducing time spent watching TV

e Taking regular walk breaks around the garden or street

e Breaking up sedentary time such as swapping a long bus
or car journey for walking part of the way

What are the benefits of being active daily?

Helps maintain cognitive function

Reduces cardiovascular risk

Helps maintain ability to carry out daily living activities
Improves mood and can improve self-esteem
Reduces the risk of falls

For further information: Start Active, Stay Active: A report on
physical activity for health from the four home countries’
Chief Medical Officers (2011)

vl

byt {ymrg
L

@ Department
of Health

© Crown copyright 2011. 406414e 1p Ok July 11 (Web only)



lustrations by David Preiss

GET READY. Focus on posture: Sit on your sitz bones (if you sit on your
hands, you can probably feel them) rather than your tailbone. Tighten
your belly (think about bringing your belly button toward your spine), lift
the rib cage, hold your neck long and straight, and tuck your chin down
and back so you feel a long stretch on the back of your neck. “Feel like
you have a string pulling up from the top of your head,” suggests Mary
Ann Wilson, RN, an ACE-certified trainer and host of Sit and Be Fit on
PBS for almost 27 years. Breathe from the belly (you want your stomach
to expand, not just your chest). That alone can be a tough position to
hold at first! But work to build it up, because you’ll need it for every other
move you do.

MARCH IN PLACE. While you’re holding an upright posture, march in
place with your seat firmly planted. Swing the opposite arm as you march
each foot forward. Anne Pringle Burnell, an ACE- and Aerobics and Fitness
Association of America-certified trainer and founder of Stronger Seniors,
suggests alternating marches with toe taps and heel taps. “An easy choice
for [adding] aerobics is when you reach and tap one toe forward, reach
hands forward at the same time,” Burnell says. Use either the same or
opposite arm or both arms at once. “You can reach higher and higher,

or do a little boxing maneuver with jabs, uppercuts, a cross punch, and a
hook.” If you’re new to exercise, marching in place with arm movements
for 20 minutes will get your heart rate pumping to aerobic levels.

SEATED JUMPING JACK. It’s no great leap to modify some traditional
moves. Nicole Nichols, an ACE-certified personal trainer and fitness
expert at sparkpeople.com, recommends the seated jumping jack. Start
with knees bent and arms resting at your sides; then extend your legs,
straight and wide, with heels on the floor, and raise your armsina V.
Then bring your limbs back to the center. Repeat for several minutes. “It
does actually elevate the heart rate and give you an aerobic benefit, but
the key is to do it long enough—at least 10 minutes or so,” Nichols says.

DO THE “PEEKABOO.” This will work your entire upper body, says
Langdon. Form a goalpost with your arms: Keep your upper arms
(shoulders to elbows) parallel to the floor and your lower arms (elbows
to hands) perpendicular to it. Bring your forearms together in front of
your face. Return your arms to the starting point, squeezing your
shoulder blades together, and repeat as long as you can hold proper
form. Your back, chest, and arms will get a workout.
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RELEASE SOME TENSION. “Take a little back break during the day!”
Burnell says. This move works well even for office folks who have to sit at a
desk, says Burnell. With the best posture you can muster, stretch and
reach your arms overhead so that you’re lengthening your spine. Alternate
moving your hands as though you’re climbing a rope, pulling yourself up.
You’ll notice that you’re getting movement in your rib cage and spine.
“This is a great exercise to get people to not squish their spines,”

Burnell says.

MOVE YOUR JOINTS. “We need to lubricate the joints, which means
moving those joints in a gentle way,” says Wilson. She says to get synovial
fluid (the liquid that protects joints) moving, picture a sponge between each
joint: When you flex it, you wring it out, and when you relax it, liquid is let
back in. Shoulder rolls are great for this because they make four major
muscle groups meet. Bring your shoulders forward, up to your ears, back,
and then relax. Repeat as long as it feels good. Before you switch to roll your
shoulders backwards, Wilson suggests letting your arms hang and swing
gently, like pendulums. “It’s great for the rotator cuff,” she says.
“Lubricating that joint with that pendulum move is something just about
everybody cando.”

FOCUS ON EXTREMITIES. Langdon suggests working the wrists first.
Hold your arms straight in front of you and flex the wrist, as though you’re
saying “Halt!” Then rotate your palm so your fingertips point toward the
floor. Repeat until you feel the stretch. When working the ankles, Langdon
suggests drawing letters of the alphabet with each foot. “Spelling your
name, writing love notes to [your] sweetie, whatever! If you add resistance
bands or light [ankle] weights, you can get a genuine strengthening
workout as well,” she says.

GET HEAVY. Adding some light exercise weights (dumbbells, weighted
balls, or even a soup can) or resistance bands is an important way to gain
strength. Nichols suggests getting a resistance band (found at some
discount stores for as little as $3) and anchoring it by sitting on it. Now you
can work your entire upper body—holding the ends of the band in your
hands, try starting with bicep curls.

Safety
Note
If you put all these moves together, you can work up to your 30 minutes of exercise Talk to your doctor
per day. But if you're not there yet or don’t have time for one longer workout, don't fret. before making
You can exercise in 10-minute chunks. And if you're just starting off, start slow and any big change in
listen to your body. “You should not have any pain when you're exercising,” says Wilson. your exercise plan.

“If you go to a point of mild discomfort, then back off.”

34 JUNE 2014 Diabetes Forecast




	ACSM exerciseandtheolderadult
	exerciseandtheolderadult.pdf
	exerciseandtheolderadult2
	exerciseandtheolderadult3

	factsheet older-adults-65-years
	Chair exercises

