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Exercise prescription has been the cornerstone of the
author’'s medical practice because of its pluripotential
health improvements. It has been used as an adjunct to quit-
ting cigarette smoking, reversing Type 2 diabetes into milder
glucose intolerance that is diet-controlled, and minimizing
destabilizing mood disorders of patients suffering from
somatiform disorders.The properly-prescribed exercise reg-
imen incorporates patients’ interests, needs and goals, and
overcomes their perceived barriers.The properly-prescribed
exercise regimen will motivate a patient's innate sensibilies
to facilitate lifelong compliance, and will improve various
medical conditions.
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INTRODUCTION

The author has spent many years counselling
patients on the merits of dietary modifications in
diabetes, hypercholesterolemia, and obesity, the
avoidance of salt and caffeine for hypertensives,
adequate calcium and vitamin D intake for the pre-
vention of osteoporosis, cessation of smoking for
the improvement of cardiac and pulmonary risk fac-
tors, and cognitive therapy for depression and anxi-
ety disorders. However, we have never found a
more profound impact on all of the above medical
conditions as well as the patient's general well-
being than a properly prescribed and facilitated
exercise regimen. This article briefly reviews the
epidemiology of sedentarianism, the general bene-
fitsand risks of exercise, ashort primer on the types
of exercise, and then a step-by-step approach to
exercise prescription. The intent of this article is to
increase the level of activity in the geriatric popu-
lation safely and work through the basics of exer-
cise prescription. The medical approach to dealing
with more advanced levels of physical activity falls
beyond the scope of this article.
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EPIDEMIOLOGY

The “baby boom” generation is entering the age of
seniority and over the next 20 years will comprise
nearly 25% of the entire population. At the turn of
the last century only 4% of the population reached
this age.! The over 65 geriatric population uses
healthcare resources at ahigher per capitalevel than
any other group. Aswell, there has been areduction
in the level of physical activity and an increase in
obesity in the general population over the last
decade.®* This|eads one to extrapolate a pessimistic
future prospect of obese, sedentary seniors with
multiple medical concerns swallowing almost the
entire healthcare budget.

BENEFITS OF EXERCISE

The benefits of exercise are multiple, but medical
research in this area was essentially nonexistent
before 1980.5 Increasing fitness levels have had the
empiric effect of reducing the effects of aging.®’
Increasing fitness levels have been associated with
longer lives and decrease in certain cancers and car-
diovascular deaths.>1° Exercise has been found to
improve both physical and mental well-being
through the following categories. improved body
physique (including increased muscle mass,
strength, flexibility, bone density, and reduction in
body fat),5"13 reduced disability associated with
arthritis,**> improved balance and reduced falls,”®
and improved psychological  health.r"®
Specifically, exercise has been shown to improve
glucose tolerance and reduce insulin resistance,
improve abnormal lipoprotein profiles, reduce
hypertension and left ventricular hypertrophy,
improve resting metabolic rate, and reduce abdom-
inal obesity.®
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RISKS OF EXERCISE AND OF EXERCISE
TESTING

The risks associated with physical activity of light
to moderate intensity are highest for those individ-
ual swith established cardiac disease or poorly man-
aged condition(s), less so for those individuals with
coronary artery disease risk factors of undetermined
significance, and the lowest for those in the healthy
non-smoking category up to and including stable
well-managed medical conditions.’®* An annual
physical examination usually is able to differentiate
between these categories. Thereis, however, amore
objective evaluation of exercise-associated risk that
I include in my annual examination. The Canadian
Society for Exercise Physiology (CSEP-
www.csep.ca) through Health Canada has devel-
oped the Physical Activity Readiness Questionnaire
(PAR-Q) (Table 1), which can readily identify those
adults for whom physical activity might be inappro-
priate or those who should have a more thorough
medical work-up.°?* These individuals can be fur-
ther evaluated using a (sub)maximal graded exer-
cise testing (GXT), commonly call a “stress test”.
The risk of exercise testing by maximal GXT is
death <0.01% and myocardial infarction <0.04%.°
The risks for submaximal GXT are lower and thus
it is the preferred choice given our intention to
improve these patients activity levels and not to get
them to compete in marathons. There are con-
traindications for exercise testing that must be
noted (Table 2).%°

Table 1. Physical Activity Readiness Questionnaire PAR-Q

YES NO

1.r r Has your doctor ever said you have heart
trouble?

2. r r Do you frequently have pains in your heart and
chest?

3.r r Do you often feel faint or have spells of severe
dizziness?

4. r r Has a doctor ever said your blood pressure was
too high?

5 r r Has your doctor ever told you that you have a
bone or joint problem such as arthritis that has
been aggravated by exercise, or might be made
worse with exercise?

6. r r Is there a good physical reason not mentioned
here why you should not follow an activity
program even if you wanted to?

7. r r Are you over age 65 and not accustomed to

vigorous exercise?
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Table 2. Contraindications to exercise testing

Absolute Contraindications

1. A recent significant change in the resting ECG suggesting
infarction or other acute cardiac event.

2. Recent complicated myocardial infarction (unless patient is
stable and pain free).

3. Unstable angina.

4. Uncontrolled ventricular arrythmia.

5. Uncontrolled atrial arrythmia that compromises cardiac
function.

6. Third degree AV heart block without pacemaker.

7. Acute congestive heart failure.

8. Severe aortic stenosis.

9. Suspected or known dissecting aneurysm.

10. Active or suspected myocarditis or pericarditis.

11. Thrombophlebitis or intracardiac thrombi.

12. Recent systemic or pulmonary embolus.

13. Acute infections.

14. Significant emotional distress (psychosis).

Relative Contraindications

1. Resting diastolic blood pressure >115 mm Hg or resting

systolic blood pressure >200 mg Hg.

Moderate valvular heart disease.

Known electrolyte abnormalities (hypokalemia,

hypomagnesemia).

Fixed-rate pacemaker (rarely used).

Frequent or complex ventricular ectopy.

Ventricular aneurysm.

Uncontrolled metabolic disease (e.g., diabetes,

thyrotoxicosis, or myxedema).

8. Chronic infectious disease (e.g., mononucleosis, hepatitis,
AIDS).

9. Neuromuscular, musculoskeletal, or rheumatoid disorders
that are exacerbated by exercise.

10. Advanced or complicated pregnancy.
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TYPES OF EXERCISE

The two most common types of exercise training
are aerabic/cardiovascular endurance training and
muscular strength/resistance training. Other types
of exercise training include flexibility, balance and
coordination.

Cardiovascular endurance training deals with the
improvement in the body's ability to utilize oxygen
efficiently while the body moves. It is training to
prevent one from getting winded or tired after walk-
ing up aflight of stairs. Thistype of exerciseis best
carried out when the individual utilizes hisher large
muscle groups over an extended period of timein a
rhythmic fashion. Examples include walking,
cycling, swimming, skating, dancing, skipping, etc.
It isimportant to define the intensity, duration, and
frequency as one moves from the conditioning to
improvement to maintenance stages (see
Constituents of the Exercise Regimen). Thistype of
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exercise training is an excellent starting point for
increasing the level of activity. While aerobic train-
ing is helpful for stamina and cardiopulmonary fit-
ness, it has little influence on muscle strength or
mass, especially in the upper body.

Resistance training or weight training is the use
of a gradually increasing resistance over time to
develop muscle strength. It isthe ability to hold, lift
or carry a bigger bag of groceries for alonger time
without having to ask for help.

Flexibility is an area of exercise training that is
often neglected, most likely because it can be per-
ceived as both boring and ambiguous in its goals.
Simply put, no one boasts about their ability to do a
hamstring stretch. However, stretching and flexibil-
ity are tantamount to maintaining and improving
joint range of motion. Lack of flexibility is rampant
in the elderly and integral to the reduced ability to
perform activities of daily living. Accordingly, any
exercise prescription for the elderly should include
a stretching program focusing on the upper and
lower trunk, neck, and hip/posterior thigh.®*°

Balance and coordination are best incorporated
into sport, because development of certain skills
intuitively incorporates these faculties. Examples
include tennis, golf, and cross-country skiing.

APPROACH TO EXERCISE PRESCRIPTION

During a patient's annual physical examination, we
have the opportunity to review the patients' physical
health and have the following laboratory results;
fasting blood work, ECG, chest x-ray, and pul-
monary function tests. It is routine to ask about
their physical fitness. For those patients who are
regularly active, | review their activities, intensity,
duration, and frequency (see Constituents of the
Exercise Regimen) and develop the next goal. For
those who are minimally active and have needs for
further testing, they are appropriately counselled.
For those who are minimally active and have no
contraindications to exercise, the following is my
step-by-step approach. Christmas and Andersen
have devel oped an approach to exercise prescription
which also has merits.

QUESTIONING

Typically, | inquire about the patient's knowledge of
the benefits of exercise. More often these days
patients are well-educated but perhaps a bit “stuck
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in their ways”. | ask about their interest in regular
physical fithess. Thisiswhen | hear the "Yes, but..."
diatribe of perceived barriers. It isimportant at this
juncture to listen and list the patient's concerns, so
that they can be successfully challenged. These
concerns usualy fall into the following categories:
unsure of the program to follow, concern about per-
sona safety or health, laziness, tiredness, aggrava-
tion of a present condition (like an arthritic knee),
and finally lack of time.? It is best to review their
previous physical activity level to ensure that we
appropriately challenge an ex-hockey player and
not frighten a couch potato. This often lets the
physician assess the appropriate starting point, the
pace of progress, and the expectations. Then, | usu-
aly say “Wouldn't you like to improve so-and-so?’
and that | would be willing to assist the patient in
this endeavour. Sometimes patients literally jump at
this opportunity, while others are a bit hesitant. For
the hesitant ones, we have started a new dialogue.
For those who are willing, our job has just begun.

PRELIMINARY PROGRAM

It isat this stage that the art of exercise prescription
is successfully ingrained. This requires a fine bal-
ance of exercise science and behaviora techniques
to create long-term compliance and attainment of
the individual's goals.® All attempts are commend-
ed, and any indiscretions are caimly redirected to
the goals without guilt. | ask the patient to choose
an aerobic activity and to commit to a frequency of
3 to 4 times a week on non-consecutive days. This
isrecorded in the chart as atacit contract. There are
no limits to the minimum duration at this stage
because our interest is to increase physical activity.

| usualy include a stretching program after the
aerobic activity at this stage as amatter of habit and
prevention. A series of easy-to-understand stretches
are published in the Americal College of Sports
Medicine Fitness Book.'*# | include a calf stretch,
a hamstring stretch, a quadricep stretch, afew back
stretches, and if motivated a groin stretch, a shoul-
der stretch and neck stretches. Each stretch should
last about 15 seconds up to a position of mild dis-
comfort, three times for each, in a slow, controlled
motion (non-ballistic) with agradual progression to
greater ranges of motion (ROM).19224 | aways
include the proviso that if anything hurts, take the
next time off or do not progress the next time in
duration of program or extent of stretch.
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Finaly, | ask each patient to record their heart-
rate upon waking and their post-exercise heart-rate.
This serves two purposes: 1) it helps to familiarize
the patient with his or her level of exertion; 2) it
helps in the true exercise regimen for target intensi-
ty levels. The appropriate stage of promotion to the
next stage is based on dial ogue between the patient
and hig’her physician-coach. Sometimes the first
stage of the exercise regimen is assiduously
expounded upon from this preliminary program.

CONSTITUENTS OF THE EXERCISE
REGIMEN

Stage I: Initial Conditioning

This stage can be distinctly approached or more
often extends almost imperceptively from the pre-
liminary program. Each of these stages will include
a warm-up, a stretching program, resistance train-
ing, and a cardiovascular endurance component.
This stage can last 4 to 8 weeks, based on the indi-
vidual'sinterest and adaptation to the progression of
challenge. The expectation is to follow the exercise
prescription 3 to 4 days per week on non-consecu-
tive days. The exercise program's duration should
begin at about 12 minutes and progress to 20-30
minutes (it is possible to divide this into 10 minute
aliquots). This stage should start with a 5-minute
wak, a 5-minute stretching program, and light
resistance exercises using whatever appliances are
available (e.g. various sizes of canned goods, con-
dominium facilities) involving squats, sloppy push-
ups, leg raises, arm raises, abdomen tightening and
back exercises for the remainder of the time. Asthe
regimen progresses, the walk can be lengthened or
exchanged for another low level aerobic activity
(like stationary-bike riding, swimming, walking
stairs), or split before and after the resistance train-
ing.

The aerabic component involves a target heart-
rate of between 40 to 60% of maximum heart-rate*,
which is compatible with mildly laboured ability to
talk during exercise. The resistance training
involves 6 to 8 repetitions of each exercise, with
proper form, through a full ROM, and with a nor-
mal breathing pattern. Individual goas should
guide progression. They should be redistic and
generously rewarded.1252

*Maximum heart-rate (HR max) = (220-age) (simplified calcula-
tion).2°
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Stage II: Improvement

This stage has the same pattern of warm-up, stretch-
ing, resistance and aerobic training. This stage typ-
icaly lasts 4 to 6 months. The exercise regimen
continues at the same frequency of 3 to 4 times per
week, but can aternate exercise days between an
aerobic and a weight-training focus. The resistance
training should attempt to train al major muscle
groups (e.g. gluteals, quadriceps, abdominals, ham-
strings, deltoids, pectorals, and latissimus dorsi)
and to increase the number of repetitions up to 10.
The goal for the end of this stage isto reach: 1) 70
to 75% of maximal heart-rate, 2) resistance training
with known weights causing minimal muscle sore-
ness, discomfort, or injury; and 3) duration up to
40-45 minutes. The rate of progression is, as
always, commensurate with the individual's adapta-
tion response. Commonly, progression in duration
of exercise, and then intensity of both resistance
and cardiovascular endurance, occurs every 2-3
weeks. 1952 The most important caveat is to not
progress if pain, discomfort, or interposed illnessis
encountered. Sometimes a hold pattern or regres-
sion is required, which is why the preliminary
stages of education and training were so important.

Stage I11: Maintenance

This stage is usualy achieved after 6 months of
training. The key for this stage is to: 1) provide
aternatives to ensure that exercise is enjoyable;
2) find a comfortable intensity, duration, and fre-
guency (at least 3 times and not more than 5 times
per week); and 3) set new goas based on the
patient's new awareness and health.'®?2 Patients at
this stage are very proactive, because they feel the
impact of their training and tend to want to exercise
even during illness or disability. It is important to
maintain realistic goals for each individual. One of
my post-angioplasty patients went on to complete a
marathon, but he was an exceptional individual.
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