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The prevalence of many chronic diseases increases markedly with
advancing age. With an ever increasing aging population accompanied
by steadily rising costs of medical care, prevention and treatment
for age-related chronic diseases has become an extremely important
topic, especially for those older adults who may be retired or are
living on a fixed income. The first-line approach for preventing and
treating age-related chronic diseases is increases in physical activity
[1,2]. Although regular exercise does not appear to extend longevity
[3], there is substantial evidence demonstrating that regular physical
activity decreases the risk of premature death [1,2,4]. Over the years,
habitual exercise has become the biggest patron for the famous quote
of Benjamin Franklin “An ounce of prevention is worth a pound of cure”.

While there are many different types of exercise practiced by the
general public, resistance training and endurance training are the
two most common forms of exercise [4]. Both exercise modes can
significantly and independently improve health outcomes in older
adults by reducing total and abdominal body fat while preserving fat
free mass and improving metabolic and cardiovascular risk profiles
(e.g., higher HDL cholesterol, lower triglycerides and blood glucose)
[1]. However, one could argue that both types of exercise should be
performed to gain the maximum health benefits. Resistance training
can increase muscular strength and power as well as bone mineral
density [5]. The number one reason for not starting exercise programs
among sedentary adults is a lack of time to exercise. But the current
guideline for resistance training calls for only one set of weight
training exercises performed per session, and some of the benefits can
be achieved with as little as one bout of resistance training per week
[5]. While muscular strength and power is increased with resistance
training, this is not a training adaptation gained through endurance
exercise. This is easily conceivable when one looks at the skin and
bone appearance of endurance-trained runners. Conversely, maximal
aerobic capacity does not increase to the same extent in resistance
training, as it does through endurance exercise [6]. Endurance exercise,
on the other hand, has its own unique set of benefits associated with
it. Older adults can increase maximal aerobic capacity, increase or
maintain bone mineral density (dependent on mode of exercise), and
enhance vascular function including endothelial function and arterial
stiffness [1,7]. Because some of the training effects are very distinct,
a combination of both resistance training and endurance training
has become a clinically important strategy for prevention of chronic
diseases [8]. This is particularly so when one considers the research
findings that strenuous resistance training increases arterial stiffness [9]
and that a simultaneous performance of endurance training effectively
counteracts the arterial stiffening effect of strenuous resistance training
[10].

In recent years, vigorous endurance exercise is increasingly
recommended, as benefits associated with endurance exercise may be
greater as the intensity of exercise increases. High-intensity interval
training exercise is an effective and efficient form of exercise, as the
time spent exercising is less than traditional continuous endurance
exercise. Maximal aerobic capacity [11], baroreflex sensitivity
[12], and insulin sensitivity [13] are increased to a greater extent

following interval exercise than may be achievable during continuous
endurance exercise. The generalizability of adding interval training to
an elderly population, as a “one size fits all” prescription, should be
met with caution because of the increased risk of orthopedic injuries.
Incorporation of low-impact non-weight bearing exercise like cycling
may be an approach taken by an older individual who is injury prone
to perform interval training. However, cycling exercise may reduce,
rather than increase ,bone mineral density presumably through a loss
of calcium in sweat [14], and it may increase the overall risk of hip
fracture. Although decreased ability of older individuals to sweat and
thermo regulate [15] may make this a mute point, this can’t be ignored
for postmenopausal women who are especially prone to osteoporosis.
Therefore, the addition of resistance training or moderate intensity
weight-bearing exercise to non-weight bearing interval training may
counteract the increased risk of injury, while maintaining or even
increasing benefits of exercise.

As an individual grows older, the risk of musculoskeletal injury
during exercise may be increased [16]. In regards to land-based weight-
bearing exercise (e.g. walking or jogging), increases in exercise intensity
may exacerbate exercise-related injuries [16]. The actual risk of injury
is difficult to ascertain in the exercise training studies, as individuals
with previous injury are often excluded from the participation.
However, it has been estimated that about 25% of people who engage
in exercise have some sort of injury within the calendar year. In an
early study, older individual’s rate of injury during jogging exercise
was as high as 45% [17]. A more alarming statistics is that one-third of
people who were injured during exercise will stop exercising altogether
[18]. Clearly, a greater rate of orthopedic injuries in the elderly must be
considered carefully when constructing exercise programs.

In conclusion, it is clear that increases in physical activity are
beneficial for the primary and secondary prevention of chronic diseases.
In the past, aerobic exercise was a predominant form of exercise
practiced and recommended. In more recent years, the incorporation
of resistance training and/or high-intensity interval training is
increasingly recommended even for older adults. After all, there are no
clear or distinct differences in ways that exercise is prescribed to young
and older individuals. However, a greater rate of orthopedic injury in
older adults is an important consideration when prescribing exercise
programs.
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