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Abstract Exercise prescription principles for persons without chronic disease and/or
disability are based on well developed scientific information. While there are
varied objectives for being physically active, including enhancing physical fit-
ness, promoting health by reducing the risk for chronic disease and ensuring
safety during exercise participation, the essence of the exercise prescription is
based on individual interests, health needs and clinical status, and therefore the
aforementioned goals do not always carry equal weight. In the same manner, the
principles of exercise prescription for persons with chronic disease and/or dis-
ability should place more emphasis on the patient’s clinical status and, as a result,
the exercise mode, intensity, frequency and duration are usually modified accord-
ing to their clinical condition. Presently, these exercise prescription principles
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have been scientifically defined for clients with coronary heart disease. However,
other diseases and/or disabilities have been studied less (e.g. renal failure, cancer,
chronic fatigue syndrome, cerebral palsy). This article reviews these issues with
specific reference to persons with chronic diseases and disabilities.

Much is known about the health and fitness ben-
efits that result from increased physical activity (table
I and II) as well as the mechanisms responsible for
the favourable adaptations and improvements. The
US Surgeon General’s report on physical activity
and health[1] states the following conclusions con-
cerning regular physical activity participation:
• People of all ages, both male and female, benefit

from regular physical activity.
• Significant health benefits can be obtained by

including a moderate amount of physical activ-
ity (e.g. 30 minutes of brisk walking) on most
days if not all days of the week.

• Through a modest increase in daily activity, most
Americans can improve their health and quality
of life.
This report also presents evidence for the effects

of physical activity on health and disease, specif-
ically:
• Regular physical activity decreases the risk of

cardiovascular disease mortality in general and
of coronary artery disease (CAD) mortality in
particular.

• Regular physical activity prevents or delays the
development of high blood pressure and exer-
cise reduces blood pressure in people with hy-
pertension.

• Regular physical activity is necessary for main-
taining normal muscle strength, joint structure
and joint function.

• Weightbearing activity is essential for normal
skeletal development during childhood and ad-
olescence and for achieving and maintaining peak
bone mass in young adults.

• There is promising evidence that strength train-
ing and other forms of exercise in older adults
preserves the ability to maintain independent liv-
ing status and reduce the risk of falling.

• Physical activity appears to relieve symptoms of
depression and anxiety and improve mood.

• Physical activity appears to improve health-
related quality of life by enhancing psych-
ological well-being and by improving physical
functioning in persons compromised by poor
health.
Although not specifically mentioned by the US

Surgeon General’s report on physical activity and
health,[1] many persons with chronic diseases and
disabilities (table III) can benefit from increased
physical activity in similar ways. The overall primary
benefit is improved physical functioning. However,

Table I. Functional and health benefits of exercise

Functional capacity
Increase in maximal oxygen consumption

Increase in ventilatory (anaerobic) threshold

Decrease in heart rate, blood pressure and perceived exertion
during submaximal exercise

Improved ability to tolerate physical stress

Reduced risk of diseases/medical conditions
Reduced risk of heart disease

Reduced risk of developing diabetes mellitus

Reduced risk of developing high blood pressure

Reduced risk of developing colon cancer

Reduced risk of developing obesity

Improved blood lipid and lipoprotein profile

Musculoskeletal
Helps maintain and enhance healthy bone density, muscles and
joints

Increases muscular strength and endurance

Improves ability for locomotion

Increases flexibility

Psychological
Promotes psychological well-being

Improved self image

Improved sleep quality

Improved stress management

Increases self-efficacy
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health benefits are also important because many
chronic conditions have secondary concomitant
medical conditions such as hypertension, diabetes
mellitus and CAD, and all are favourably influ-
enced by regular physical activity.

1. Consequences of Inactivity

Considerable data are available on the detrimental
physiological effects of bed rest and restricted phys-
ical activity on health and physical functioning.
Most individuals with a chronic disease or disabil-
ity become less physically active. This, in turn, leads
to a cycle of deconditioning that results in the im-
pairment of multiple physiological systems (fig. 1).
The result is physical deterioration and a subsequent
further reduction in physical activity. The known
effects of bed rest and inactivity on physiological
systems may be worsened in certain conditions in
which there may be increased protein degradation
(renal failure) or neurogenic causes of bone loss
(spinal cord injury). Unless patients are counselled
regarding ways to safely and effectively increase
physical activity, consequences may include poor
long term health and suboptimal quality of life.
Specific consequences of an inactive lifestyle for
persons with a chronic disease or disability can in-
clude:
• reduced cardiorespiratory fitness
• osteoporosis
• impaired circulation to the lower extremities lead-

ing to eventual thrombus
• diminished self-concept
• greater dependence upon others for daily living
• reduced ability for normal societal interactions.

In recent times much attention has been directed
towards developing the role of physical activity for
improving health, physical fitness, and the rehabil-
itation potential of persons with chronic diseases
and disabilities. The primary goals for increasing
physical activity in these individuals are to:
• reverse the physical deconditioning resulting

from bed rest and/or restricted physical activity
• optimise physical functioning
• enhance overall health and well-being.

Within any diseased and/or disabled population,
there is a wide range of physical abilities and varied
ways to respond to exercise. These diverse physical
abilities and physical activity responses are largely
determined by 1 or more of the following:
• the severity and/or progression of the disease or

medical condition
• the response to treatments
• the presence of concomitant illnesses.

Thus, medical outcomes for physical activity pro-
gramming are not always known and may range
from arresting or attenuating the deterioration in
functional capacity to markedly improving physi-
cal status. Expected health benefits resulting from
increased physical activity are, for the most part,

Table II. Biological mechanisms whereby exercise may contribute
to the primary or secondary prevention of coronary artery disease

Maintain or increase myocardial oxygen supply
Delay coronary atherosclerosis

Improves high-density lipoprotein cholesterol to low-density
lipoprotein cholesterol ratio

Decreases triglycerides

Increases insulin sensitivity (improve carbohydrate metabolism)

Decreases platelet aggregation and increases fibrinolysis

Decreases somatic adiposity

Increase epicardial artery diameter

Increase coronary blood flow and/or distribution

Increase electrical stability of myocardium
Decrease myocardial ischemia at rest and during submaximal
exercise

Decrease catecholamine in myocardium at rest and at
submaximal exercise

Increase ventricular fibrillation threshold due to reduction of
cyclic AMP

Decrease myocardial work and oxygen demand
Decrease heart rate at rest and during submaximal exercise

Decrease systolic and mean systemic arterial pressure at rest
and during submaximal exercise

Decrease circulating plasma catecholamine levels at rest and
during submaximal exercise

Increase myocardial function
Increase stroke volume at rest and during submaximal and
maximal exercise

Increase ejection fraction at rest and during exercise

Increase intrinsic myocardial contractility

Increase myocardial function due to a decrease in ‘afterload’

Increase myocardial hypertrophy
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unknown for individuals with many different chronic
diseases and/or disabilities. Presently, there is a need
to study the safety, effectiveness and medical out-

comes of increasing physical activity in a variety
of special medical conditions presented by a given
disease pathology, treatment or nature of the dis-
abling condition.

Development of a model for comprehensive phys-
ical activity management for individuals with chronic
diseases and disabilities requires the integration of
knowledge, experience and scientific research of
the multiple medical and allied health professions
devoted to the rehabilitation/management process.
These professionals include physicians, physical
therapists, kinesiotherapists, adapted physical edu-
cators, therapeutic recreation specialists, wheel-
chair/adapted sports coaches, clinical exercise phys-
iologists, nurses and physicians. A move toward
active support from the medical community in rec-
ommending management that includes exercise pro-
gramming and routine referral to rehabilitation pro-
fessionals is critical in changing the attitudes and
expectations of individuals and families of individ-
uals with chronic disease and disabilities. Such in-
creased interest, support and encouragement from
the medical team as well as an increase in well
designed and controlled scientific research studies
are positive steps toward the goals of optimising
physical functioning, health and well-being for per-
sons with chronic diseases and disabilities.

2. Mobility

An important consideration for individuals with
diseases or disabilities is the ability to maintain mo-
bility. The extent to which limitations to movement
exist in physically-challenged individuals determines
the ease with which they can perform daily living
tasks. Disability conditions such as CAD, cancer, pul-
monary disease, stroke, arthritis, traumatic injuries
(e.g. traumatic brain injury, spinal cord injury, am-
putation), visual impairments and developmental
disabilities (e.g. cerebral palsy, spina bifida) can
limit mobility. Based on statistics from the National
Institutes of Health,[2] 35 to 43 million Americans
have chronic diseases and/or disabilities that re-
strict the performance of 1 or more daily activities;
of these, about 38% exhibit some difficulty with
ambulation. The costs to the individual as well as

Table III. List of diseases and disabilities

Cardiovascular and pulmonary
Myocardial infarction

Coronary artery bypass graft and angioplasty

Angina and silent ischaemia

Valvular heart disease

Congestive heart failure

Hypertension

Peripheral arterial disease

Aneurysms and Marfan syndrome

Pulmonary disease

Cystic fibrosis

Metabolic
Renal failure

Diabetes mellitus

Hyperlipidaemia

Obesity

Frailty

Immunological/haematological disorders
Cancer

Anaemia

Bleeding disorders

Acquired immune deficiency syndrome

Organ transplant

Chronic fatigue syndrome

Orthopedic diseases and disabilities
Arthritis

Low back pain syndrome

Osteoporosis

Neuromuscular disorders
Stroke and head injury

Spinal cord injury

Muscular dystrophy

Epilepsy

Multiple sclerosis

Polio and post polio syndrome

Amyotrophic lateral sclerosis

Cerebral palsy

Parkinson’s disease

Cognitive, emotional and sensory disorders
Mental retardation

Alzheimer’s disease

Mental illness

Deaf and hard of hearing

Visual impairment
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to society for locomotor-related disabilities are
substantial.[2] Thus, interventions to address ambu-
lation and mobility issues are warranted.

The cause of mobility limitations differs de-
pending on the specific diagnosis. Likewise, eval-
uation and intervention protocols also vary among
diagnoses. The National Center for Medical Reha-
bilitation Research suggests that identification of
variables most relevant to ambulatory status in mo-
bility-restricted individuals take into account the
pathophysiology, impairment and functional limi-
tations associated with a particular disease or dis-
abling condition.[2] For example, ambulatory lim-
itations for a child with cerebral palsy are the result
of a disease pathophysiology which is characterised
by a static and nonprogressive brain lesion occur-
ring before, during or after birth. Impairments in
these children are demonstrated by excess muscle
contraction and reflex activity, poor balance and pos-
ture control, and muscle weakness and imbalance.
Functional limitations arising from these impair-
ments are slow and inefficient locomotor patterns.
Thus, the most appropriate assessment of mobility
limitations and changes resulting from therapeutic
interventions would include some combination of

testing that would measure submaximal energy de-
mand, walking speed, step length and frequency,
electromyographic activity, lower extremity mus-
cle strength and gross motor ability. These assess-
ments are appropriate since the primary factors in-
fluencing mobility in this patient population are
muscle function and gait efficiency.

Metabolic consequences of disabled locomotion
include higher oxygen consumption, heart rate and
rating of perceived exertion at a standard walking
speed compared to ablebodied individuals.[3-9] Like-
wise, from a biomechanical perspective, individu-
als with mobility limitations exhibit slower walk-
ing velocities, shorter stride lengths, reduced step
frequencies, gait timing asymmetries and absence
of normal flexion and extension patterns in the
lower limb and hip, greater coactivity of agonist
and antagonist muscles, earlier and more prolonged
electromyogram (EMG) activity, and less power
generation by ankle plantar flexors.[5,10-15]

Intervention programmes for patients that have
ambulation limitations characterised by impaired
muscle function and gait efficiency have featured the
use of lower extremity strength training, gait train-
ing, electrical stimulation, bodyweight support, phar-
macological and surgical treatment, assistive de-
vices and prostheses, and exercise training. However,
when mobility is limited in patients with cardiovas-
cular or pulmonary disease, intervention programmes
should emphasise dynamic exercise activities that
stress the cardiovascular and pulmonary systems
as well as the neuromuscular system. Regardless
of the diagnosis, exercise programming provides
beneficial effects to patients with a neuromuscular
disorder, cardiorespiratory disease or both. In any
case, the evaluation process is critical for any chronic
disease and disability, since it aids in developing
appropriately-targeted therapeutic interventions and
postintervention assessments. The evaluation pro-
cess may include measurement of peak oxygen con-
sumption (V

.
O2peak), haemodynamic responses to

exercise, ratings of perceived exertion, and other
variables that reflect metabolic responses, such as
the ventilatory (anaerobic) threshold or lactate re-
sponse to exercise.

Disease

Deconditioning

Inactivity Exercise
counselling

Physical activity

Optimise physical
functioning

Disability

Fig. 1. Cycle of deconditioning with physical inactivity. Disease
can lead to inactivity and deconditioning. Deconditioning can
lead to further inactivity and increase the potential for disability.
Exercise counselling can increase physical activity and optimise
physical functioning, and reduce the deconditioning associated
with a disease process (from Painter[37] with permission).
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3. Research Limitations

In recent years there have been a greater number
of reports in the literature regarding physical activ-
ity for various diseases and disabilities, but few
specific studies regarding appropriate exercise pro-
gramming guidelines for these individuals are avail-
able. Table IV summarises the purposes for physical
activity programming and recommended activities
for several chronic diseases and disabilities.Although
there are an increased number, few data regarding
the benefits of such programmes in establishing re-
alistic outcomes are available. The present research
is limited for the following reasons:
• Many studies are designed for reasons of interest

regarding a medical specialty and not necessar-
ily to assess exercise outcomes. Thus, method-
ology is variable and may result in the inability
to translate the data into practical recommenda-
tions.

• Most studies only include the most ‘stable’ pa-
tients, excluding individuals with multiple pathol-
ogies or subgroups of a given condition, thereby
limiting the generalisability of the results.

• Standardised testing and training procedures are
often not incorporated into research study de-
signs.
There are additional confounding variables that

are disease- or treatment-related which can also con-

tribute to the interpretation of existing information
for exercise programming for individuals with
chronic diseases and disabilities:
• Because there are varying etiologies and pro-

gression rates of a disease and disability, there
are a wide variety of conditions within a specific
diagnosis.

• There are ongoing changes in medical treat-
ments which may affect results and render con-
clusions of previous studies irrelevant. Such
changes include progress in medical and surgi-
cal therapies (e.g. erythropoietin in renal dis-
ease) as well as development of contemporary
prosthetic devices for amputees which decrease
biomechanical stresses, reduce energy require-
ments and enhance overall ability to ambulate.

• There are various responses to treatments and
often many factors that determine a given pa-
tient’s specific response.

• Our ability to predict patient responses to phar-
macological and/or surgical treatments remains
imperfect.

• Many conditions have concomitant secondary
medical concerns that confound interpretation
(e.g. corticosteroid-induced diabetes mellitus after
organ transplant, development of CAD in am-
putees).
These factors make the development of specific

guidelines for exercise programming difficult for

Table IV. Exercise in the management of specific chronic diseases and disabilities[16]

Disease Purposes of programme Recommended activities

Bronchial asthma Conditioning; possible reduction of exercise-induced
bronchospasm; instill confidence

Aquatic, intermittent, long warm-up

Cerebral palsy Increase maximal aerobic power, range of motion,
ambulation; control of body mass

Depends on residual ability

Cystic fibrosis Improve mucus clearance, training of respiratory
muscles

Jogging, swimming, walking, selected games

Diabetes mellitus Help in metabolic control; control of body mass Various; attempt equal daily energy output

Mental retardation Socialisation; increase self-esteem; prevent detraining Recreational, intermittent, large variety

Muscular dystrophies Increase muscle strength and endurance; prolong
ambulatory phase

Swimming, calisthenics, wheelchair sports

Neurocirculatory disease Increase effort tolerance; improve orthostatic response Various; emphasise endurance-type activities

Obesity Reduction of body mass and fat; conditioning;
socialisation and improved self-esteem

High in caloric expenditure but feasible for child;
walking, recreational games, swimming

Rheumatoid arthritis Prevent contractures and muscle atrophy; increase
daily function

Swimming, calisthenics, cycling
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individuals with any given condition. Further, since
little exercise research has been completed on spe-
cific medical conditions, expected exercise outcomes
are not known for given interventions.

Although an improvement in physical function-
ing would be desirable, this may not always be real-
istic. For example, in a condition that is progressive
in nature, attenuation of physical functioning deteri-
oration is a positive outcome, as is maintenance of
current levels of physical functioning. For many,
the ability to remain independent in their current
environment is critically important and is a positive
outcome, even if ‘objective’evidence of improvement
cannot be documented. Factors that determine which
outcome should be expected in a given condition
need to be identified. Thus, individualised goals
must be developed and reassessed regularly.

4. Exercise Programming
Considerations

Recently, increased attention has been directed
towards the role of regular physical activity for im-
proving the health, aerobic capacity and rehabili-
tation potential of persons with disabilities.[17,18]

Common medical conditions such as stroke, mul-
tiple sclerosis, muscular dystrophy and traumatic
injury to the central nervous system can result in a
variety of debilitating sequelae. However, an inactive
lifestyle may cause these individuals to experience
secondary complications such as reduced maximal
oxygen uptake (V

.
O2max), muscle atrophy, osteoporo-

sis, orthostatic intolerance, and impaired circulation
to the lower extremities leading to eventual thrombus
formation or decubitus ulcers. In addition, a dimin-
ished self-efficacy, increased depression and hypo-
chondriasis levels, greater dependence upon others
for daily living and reduced ability for normal soci-
etal interactions can have a negative psychological
impact.

Properly designed and implemented physical ac-
tivity programmes should include developing and
maintaining cardiovascular endurance, flexibility
and muscular strength. Such programmes are as
important for older persons as they are for younger
populations.[19-21] There is a paucity of data con-

cerning the exercise adaptations in noncardiovas-
cular disease populations. Thus, expected adapta-
tions to training observed in the general population
(and those with cardiovascular disease) may or may
not apply to other populations. However, there is
enough data on the general population to suggest
that similar exercise programming may benefit in-
dividuals with chronic disease and disabilities. Thus,
basic exercise programming guidelines can be used
as a starting point, with adjustment where indicated
to accommodate the special considerations for a
given disease or disability. Physical activity pro-
grammes should also maximise accessibility, safety
and effectiveness, and be enjoyable.

4.1 Accessibility

Recent studies have explored new approaches
to delivering physical activity programmes to per-
sons with disabilities, with the goals of increasing
availability and decreasing costs while preserving
efficacy and safety. Home-based exercise training
programmes not only increase functional capacity
but enable coronary risk factor modification, which
enhances prognosis.[22] This model, if broadly im-
plemented, may substantially increase the number of
physically challenged individuals who are participat-
ing in activity/exercise programmes. Community-
based programmes may also be conducted in a
variety of settings, including schools, work sites,
places of worship, residential housing facilities and
other local recreation centres. Nevertheless, these
efforts should be complemented with regular, mul-
tiple strategies (e.g. contests, incentives, self-help
programmes, media announcements, screenings,
environmental changes) to educate and motivate
adults to exercise. The success of these strategies
may be largely dependent on the person’s stage of
readiness for change,[23] as well as their social sup-
port systems.

4.2 Safety

To be noninjurious to the patient and effective
for the purposes intended, physical activity must
be prescribed according to age, gender, physical
characteristics, related medical conditions, habit-
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ual physical activity and functional status (muscu-
loskeletal and cardiorespiratory). Special deficits
or defects resulting from congenital deformities,
injury or chronic disease, and the needs and contra-
indications imposed by these conditions must also be
considered. The prescribed exercise dosage (i.e. in-
tensity, frequency, duration) should be above the
minimum level required to induce a ‘training ef-
fect’, yet below the metabolic rate or intensity that
evokes abnormal clinical signs, symptoms and/or
injury.

4.3 Effectiveness

Levels of physical activity lower than previously
recommended for cardiorespiratory conditioning
(e.g. below 50% V

.
O2max) have been shown to re-

duce the risk of certain chronic diseases and pro-
mote a variety of health benefits (fig. 2), including
increased bone density, enhanced glucose tolerance,
an improved coronary risk factor profile and re-
duced cardiovascular-related mortality.[24] Moreover,
it appears that the lower the baseline physical ac-
tivity status, the greater will be the health benefit
associated with a given increase in physical activ-
ity.[25] However, such programmes are associated
with longer and/or more frequent exercise sessions.

Simple exposure to orthostatic or gravitation-
al stress after injury or an acute cardiac event can
obviate much of the deterioration in exercise per-
formance that normally accompanies prolonged
inactivity (e.g. during convalescence).[26] For most
deconditioned persons with chronic diseases and
disabilities, the threshold intensity for aerobic ex-

ercise training probably lies between 40 and 60%
of V

.
O2max (fig 3). Improvement in aerobic fitness

with low to moderate intensities suggests that the
inter-relation among the training intensity, frequency
and duration may permit a decrease in the intensity
to be partially or totally compensated for by in-
creases in the exercise duration or frequency, or
both.[24] Recent studies have also shown similar car-
diorespiratory training effects in individuals who
completed 10-minute sessions of moderate inten-
sity exercise 3 times per day versus those who per-
formed 1 ‘long’ 30-minute exercise session (table
V).[27] Thus, relative increases in functional capac-
ity appear to depend more on the individual’s initial
fitness and the total amount of exercise accomplished
or calories expended than on the specific exercise
frequency, intensity or duration.

Dynamic arm exercise or resistance training pro-
vides a reasonable alternative to leg exercise in pa-
tients with neurological, vascular or orthopedic im-
pairment of the lower extremities.[28] In addition,
arm exercise training appears to be the condition-
ing method of choice for persons whose occupa-
tional and recreational activities are dominated by
upper extremity efforts. Recent studies also sug-
gest that the arms respond in a similar qualitative
and quantitative manner as the legs (fig. 4).[29]

The exercise programme should generally ad-
dress cardiovascular endurance, muscular strength
and range of motion. Each individual’s limitations
should be the focus of the exercise programming.
For example, exercise management for the child
with cerebral palsy should include a combination
of interventions that are designed to improve inef-
ficient locomotor patterns, whereas exercise man-
agement for individuals with pulmonary disease
should focus on interventions to reduce symptoms
of breathlessness or dyspnoea. Their exercise pro-
gramming would incorporate cardiovascular endur-
ance exercise and respiratory muscle training. Some
patients (e.g. persons with arthritis) may need to
initiate range of motion activities prior to moderate-
to-vigorous exercise. This form of intervention
may reduce pain and, as a result, help the person
tolerate increased intensities of cardiovascular ex-

Quantity of exercise

Fitness

Health

B
en

ef
its

Fig. 2. Theoretical relationship between health and fitness ben-
efits and the amount or intensity of exercise.
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ercise. Muscle strengthening should be emphasised
initially in patients who have significant muscle
weakness due to severe activity restriction during
their disease course. Muscle weakness may limit
ambulation, making weightbearing cardiovascular
exercise difficult to sustain. On the other hand, non-
weightbearing cardiovascular exercise will increase
both lower extremity strength and cardiovascular
endurance and may be preferable to weightbearing
activity initially.

4.4 Enjoyment

While many persons with disabilities can be en-
couraged to initiate a physical conditioning pro-
gramme, motivating them to continue is critical to
promote favourable adaptation and improvement.
Unfortunately, negative variables often outweigh
the positive variable contributing to sustained par-
ticipant interest and enthusiasm. Such imbalance

leads to a decline in adherence while programme
effectiveness diminishes.

Research and empirical experience suggest that
certain programme modifications and motivational
strategies may enhance participant interest and en-
joyment.[30] These include:
• establishing short term goals
• emphasising variety and enjoyment
• providing positive reinforcement through peri-

odical testing

88

72

40

4

14.1

4.5

8.6

1.6

METs % VO2max

Prescribed
training intensity

6 8 10 12

Pretraining VO2max (METs)

Decreased frequency
and/or duration

Increased frequency
and/or duration

56

·

·

Fig. 3. Theoretical relation between aerobic capacity (metabolic equivalents; METs; 1 MET = 3.5 ml/kg/min) and the minimal intensity
for exercise training, expressed as a percentage of the maximal oxygen uptake (V

.
O2max). The threshold intensity for training increases

in direct proportion to V
.
O2max before training; however, it can be modulated by altering the exercise duration or frequency, or both.

For example, a patient with an aerobic capacity of 8 metabolic equivalents would exercise at approximately 56% of his/her V
.
O2max,

or 4.5 ± 0.5 METs, to further increase his/her functional capacity.

Table V. Training effects of long versus short periods of exercise in
healthy individuals[27]

Variable/programme Long (30 min)
[% change]

Short (3-10 min)
[% change]

V
.
O2max (ml/min/kg) + 13.0a + 7.6

Treadmill time (min) + 12 + 12

Submaximal exercise
heart rate

–6 –6

a p = 0.03 versus short periods.

min = minutes; V
.
O2max = maximal oxygen uptake.
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• recruiting spouse support of the exercise pro-
gramme

• including a modified recreational game to the
conditioning programme format that minimises
skill and competition and maximises participant
success

• using progress charts to record exercise achieve-
ments

• recognising individual accomplishments.

5. Exercise Prescription Principles

Exercise prescription should consider not only
the exercise mode, intensity, duration, frequency
and progression, but should also integrate program-
ming that would accommodate functional limita-
tions, the presence of CAD risk factors, other con-
comitant medical conditions, pathophysiology and
the impairments associated with the disease or dis-
ability. Appropriate exercise management will ad-
dress all of these variables while meeting the individ-
ual’s personal goals for exercise and, simultaneously,
making physical activity enjoyable.

There are resources to use as guides for exercise
programming for individuals with chronic diseases
and/or disabilities.[31-33] Much of what is known

about exercise prescription (table VI) comes from
the American College of Sports Medicine’s (ACSM’s)
Guidelines for Exercise Testing and Prescription,[34]

which deals with considerations for healthy individ-
uals and those with cardiovascular and/or pulmonary
disease. Information in this book is supplemented
by the ACSM’s Resource Manual for Guidelines for
Exercise Testing and Prescription.[35] These re-
sources are invaluable for clinical teams working
in exercise management by providing the basics for
designing safe, effective and enjoyable physical
activity programmes.

A major point to remember when developing an
exercise programme for a person with a chronic
disease or disability is that the prescribed exercise
intensity should be above a minimal level required
to induce an exercise training effect, yet below the
metabolic work rate that evokes abnormal clinical
signs or symptoms (e.g. severe muscular pain/dis-
comfort, angina, ischaemic ST-segment depression,
threatening ventricular dysrhythmias). For most de-
conditioned patients, the threshold intensity for ex-
ercise training probably lies between 40 to 60%
V
.
O2max (or the corresponding heart rates); more-

over, considerable evidence suggests that this

Table VI. Criteria for developing the exercise prescription in healthy
individuals[34]

Mode: any form of physical activity using large muscle groups.
This includes walking jogging, running, biking, stepping, rowing
and many other rhythmic activities

Intensity: 50 to 85% of heart rate reserve or V
.
O2max

Duration: accumulate 30 minutes or more each session

Frequency: at least 3 sessions, but preferably 5 sessions per
week

Progression: depends on each person’s specific abilities, goals,
and preferences

Special considerations
The prescribed activity depends on each individual’s short and
long term goals

The activity of choice should be enjoyable and performed with
minimal difficulty

The progression should provide a challenge to the functional
capacities of each individual without causing excessive fatigue
and/or muscle soreness

Progression should occur at a rate that is unlikely to promote
musculoskeletal injury or trauma

V
.
O2max = maximal oxygen uptake.
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Fig. 4. Average work loads (kpm/min) during maximum arm and
leg exercise testing before and after a programme of combined
upper and lower extremity training in men with previous myo-
cardial infarction. Peak power output during arm and leg ergo-
metry increased 24 and 23%, respectively. * indicates p <
0.01.[30]
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threshold increases in direct proportion to the pre-
training V

.
O2max or level of habitual physical activ-

ity.
The information contained in table VII shows

how traditional criteria for developing an exercise
prescription (table VI) can be modified for persons
with CAD and other medical conditions. Gener-
ally, the initial exercise intensity for these individ-
uals is lower than that recommended for healthy
persons. The recommended exercise duration is usu-
ally longer, the frequency or number of physical
conditioning sessions per week is greater, and the
progression toward achieving these goals may be
longer.[31] In addition, special considerations (e.g.
medications, meal schedules, potential foot prob-
lems such as blisters, and visual impairment) should
be factored into the exercise prescription.

6. Incorporation of Physical Activity
and Physical Functioning into the
Overall Health Care Plan

Unwavering support from the individual’s health
care team for physical activity programming is es-
sential. Their support is critical for assuring the
patient and their family that physical activity is an
important component in enhancing their overall
health and well-being, and that exercise is safe for
them. If there is resistance to exercise among the
health care team, there may be hesitation on the
part of the patient and/or family. Therefore, the health
care team should be provided with as much infor-
mation on the benefits of physical activity as pos-
sible before starting to work with their patients.
Incorporation of physical activity into the short and
long term patient care plan is important in order to
monitor exercise adaptations or the lack thereof.
Impaired exercise adaptations may be a signal that
other medical conditions need attention, that alter-
native medical treatment is warranted, or both. One
example is the need for a reduction in antihyperten-
sive medication if blood pressure decreases with ex-
ercise. Physical activity may also provide the health
care team with advance ‘warning’of medical prob-
lems. Because a supervised exercise programme
provides a serial surveillance opportunity, a dete-

rioration in clinical status may be identified sooner
(e.g. an increase in symptoms with exercise or a
reduced exercise tolerance). When an individual
remains physically inactive, the medical team has
greater difficulty in differentiating what limitations
in physical function (and symptoms) are due to the
disease or disability, and what symptoms are attrib-
uted to physical deconditioning. Attention to the

Table VII. Criteria for developing the exercise prescription for
persons with coronary artery disease (CAD) and/or diabetes melli-
tus[31]

Mode: any form of physical activity using large muscle groups.
This includes walking, jogging, running, biking, stepping, rowing
and many other rhythmic activities

Intensity: 40 to 85% of heart rate reserve or V
.
O2max

Duration: 20 to 60 minutes of continuous or accumulated
exercise each session

Frequency: at least 4 sessions per week are desirable, and
preferably daily physical activity

Progression: depends on each person’s specific abilities, goals
and preferences. A specific goal should be to increase aerobic
capacity and reduce submaximal myocardial oxygen demands

Special considerations

Same considerations as those recommended for healthy
persons (table VI)

Persons with CAD and/or diabetes mellitus may be taking
medications. The health care professional should consider the
cardiovascular and metabolic effects of these medications when
formulating the exercise prescription

Low fit clients often start exercise programming at lower
intensities (40 to 50% heart rate reserve)

Monitor for abnormal signs and symptoms (e.g. chest pain,
lightheadedness, arrhythmias)

Increasing muscular strength is an important complement to an
aerobic training programme

Many clients with CAD and/or diabetes mellitus have
concomitant peripheral vascular disease. Thus, conditions such
as intermittent claudication and autonomic neuropathy (this
condition is associated with silent myocardial ischaemia, postural
hypotension and/or blunted heart rate exercise responses) are
common and should be considered when developing the
exercise prescription

Because of diabetes mellitus and an impaired ability for healing,
care should be given to decreasing lower extremity trauma and
injury. In addition, because of the potential for autonomic
neuropathy, the likelihood for visual impairment is greatly
increased

Insulin and meal schedule should be considered

Hypoglycaemia may occur several hours after exercise

V
.
O2max = maximal oxygen uptake.
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responses to exercise and increased physical activ-
ity may assist in this regard.

7. Call for Action and Conclusion

Greater emphasis is needed in determining the
risks and benefits of increased physical activity pro-
gramming for persons with chronic diseases and
disabilities. A recent consensus statement has iden-
tified 5 areas as focal points for future research
work:[36]

• epidemiological studies
• effects of nutrition on health and ability to exer-

cise
• cardiovascular and pulmonary health
• children and disabilities
• accessibility and safety of exercise programmes.

Because there are few specific exercise guide-
lines for individuals with many chronic diseases
and disabilities, innovative exercise research stud-
ies that develop and evaluate programmes for ac-
cessibility, safety and effectiveness are needed. These
types of studies will enable the exercise profes-
sional to develop an exercise programme that is
individually tailored to meet each patient’s need.
Further, such studies will assist in developing guide-
lines for optimal exercise programming for a wide
variety of medical conditions, treatments, and the
various stages of disease development. Publication
of case study experiences for various populations
can also assist in increasing the awareness of health
care providers, family members, and patients. Fi-
nally, these case studies can also be used to direct
future research designs. As we gain experience with
many different patient populations, we will grad-
ually be able to move beyond routine medical care
issues to meeting the goals of optimising physical
functioning and overall health and well-being for
a wide variety of individuals with chronic disease
and\or disabilities.
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