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Physical Activity, Exercise 
and CRF

• Linked to reduced risk of chronic 
disease and death. 

• One of the top 10 health indicators.
• As CRF increases, risk of death 

decreases.
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Exercise Dose and Effect
• Dose (amount) of exercise 

prescribed is relative to desired 
effect (response) for an individual.

• The dose for elite performance is 
different than the dose for 
functional health. 

• Fitness professionals need to 
identify clients’ goals, in order to 
prescribe the appropriate dose of 
exercise. 3
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Potency and Slope
• Potency: (intensity) 

– Ability of the exercise to bring results.
– High intensity exercise may be done 

less frequently than moderate.

• Slope: 
– Reflects how much of an effect results 

from a change in dose.
– Changes can be short-term or long-

term, depending on the effect being 
measured.
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Maximal Effect and 
Variability 

• Maximal effect
– A specific dose of exercise may be 

effective for some, but not others.
– Moderate exercise improves risk 

factors, but strenuous exercise can 
modify or reverse risk factors and 
improve VO2 max. 

• Variability 
– A specific dose of exercise may elicit 

varying effects from one individual to 
another; and in one individual, 
depending on circumstances.
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Side Effects

• Just like a drug, exercise may have 
adverse side effects, including 
increased risk of injury or death.
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Characteristics of an 
Exercise Dose

F.I.T.T. Principle
• Frequency: How often?

• Intensity: How hard?

• Time: How long?

• Type: What type?
7
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Art of Exercise Prescription
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• The proper dose of activity is dependent on 
the desired effect or goals of the individual 
client

• The dose of exercise needed for achieving 
better health differs from that needed to 
achieve peak performance

• Exercise is Medicine focuses on the need for 
fitness professionals to communicate 
effectively with medical personnel to realize 
a client’s goals
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Health Outcomes of Physical 
Activity:  Strong Evidence
– lower risk of early death, CHD, stroke, 

HBP, adverse blood lipid profile.
– lower risk of Type II diabetes and 

metabolic syndrome.
– lower risk of colon and breast cancer.
– prevent unwanted weight gain and 

promote weight loss.
– improved CRF and muscular strength.
– prevention of falls, reduced depression 

and improve cognitive function.
9
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Health Outcomes of 
Physical Activity

• Moderate to strong evidence:
– better functional health.
– reduced abdominal obesity.

• Moderate evidence:
– lower risk of hip fracture.
– lower risk of lung and endometrial 

cancer.
– weight maintenance after weight loss.
– increased bone density.
– improved sleep quality. 10
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Short- and Long-Term 
Responses to Exercise

• Acute responses: Occur with one or 
several bouts of exercise, but do 
not improve further.

• Rapid responses: Benefits occur 
early, then plateau.

• Linear responses: Gains continue 
over time.

• Delayed responses: Occur only after 
several weeks of training.
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Short- and Long-Term 
Responses to Exercise

• BP and insulin sensitivity are most 
responsive to exercise.

• Changes to VO2 max and HR are 
intermediate.

• Serum lipid changes are delayed.
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Short- and Long-Term 
Responses to Exercise
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Public Health 
Recommendations

• Minimum of 150 to 300 minutes of 
moderate-intensity exercise, or 75 
to 150 minutes of vigorous-
intensity exercise weekly.

• More health-related benefits can be 
realized by exceeding the minimum 
recommendations. 

• Multiple intermittent bouts daily 
can accomplish minimum goals.
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Public Health 
Recommendations

• Resistance training of all major 
muscle groups should be done on at 
least 2 nonconsecutive days per 
week.

• Benefits are gained when a 
sedentary person becomes active, 
or when a moderately active person 
engages in more vigorous activity.
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Guidelines for CRF 
Programs

• Screen participants.
• Encourage regular participation.
• Provide a variety of activities.
• Program for progression.
• warm-up, a cool-down, stretching, 

and muscular endurance exercises.
• Periodically re-assess your client.
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Formulating the ExRx
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Following FITT Principle
Frequency

• Moderate intensity (≥5 days per week) 
• Vigorous intensity (≥3 days per week) 

– Gains can be made on <3 day, but 
intensity would need to significantly 
increase, and weight-loss goals may 
become difficult to reach

– For previously sedentary >4 days/wk at 
vigorous intensity may increase dropout 
or injury rate
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Formulating the ExRx
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Following FITT Principle
Intensity

• Moderate intensity (≥5 days per week) 
• Vigorous intensity (≥3 days per week) 

the overall dose should be 500-1000 
MET-minutes per week
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Understanding METs

• Intensity of exercise is expressed in 
metabolic equivalents (METs).

• METs are a ratio of a person’s 
working metabolic rate to their 
resting metabolic rate.

• One MET is the energy cost of 
sitting quietly.

• 1 MET = 3.5 ml·kg-1·min-1
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Understanding METs
• Moderate intensity: 

– Activity that noticeably elevates HR for 
more than 10 minutes. 

– 3.0-6.0 Mets are the moderate 
intensity equivalent of 5 to 6 on a 10 
point RPE scale.

– Brisk walking is considered moderate 
intensity.
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Understanding METs
• Vigorous intensity: 

– Activity that substantially increases 
breathing and HR.

– > 6 METs is the vigorous activity 
equivalent of 7 to 8 on a 10-point RPE 
scale.

– Jogging or running are considered 
vigorous intensity.
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ExRx: Intensity
• Answers the question: “How hard?”
• Can be expressed as:

– Percent of VO2 max.
– Percent of VO2 reserve (VO2R).
– Percent of Heart Rate reserve (HRR).
– Percent of max HR.
– Rating of perceived exertion (RPE).
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ExRx: Duration
• Answers the question: “How many 

minutes?”
• VO2 max improves with duration.
• Optimal duration depends on 

intensity.
• When the duration of vigorous 

exercise exceeds 30 minutes, the 
risk of injury increases.
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Determining Intensity: 
Metabolic Load

• Most direct way to determine 
intensity is percent of VO2 max.

• Optimal range of percent VO2 max 
for CRF is 60% to 80%.

• Measuring VO2 max is expensive 
and difficult.

• Target heart rate (THR) is used to 
approximate training intensity 
using estimations of VO2 max.
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THR: Direct Method
• Maximal GXT:

– intensity is gradually increased
– heart rate is linear with metabolic load.
– HR is monitored at each stage, and 

plotted on a graph against METs.
– max value is reached when linear 

relationship discontinues.
– peak value is reached when the subject 

can no longer continue.
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Maximal Heart Rate (MHR)

• Best calculated by GXT results.
• GXT is not always possible in the 

fitness setting.
• Tanaka et. al. refined the max HR 

formula to estimate maximal HR.
• MHR = 208 - (0.7 x age)
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THR: Indirect Methods
• Heart Rate Reserve (HRR)

– difference between resting and 
maximal heart rate.

– % of HRR = % of VO2R
– for average to high levels CRF, % HRR 

roughly equals % VO2 max.
– HRR Formula:

• [(MHR - RHR) x 60% ]+ RHR = 60 % HRR 
• [(MHR - RHR) x 80%] + RHR = 80% HRR
• values represent range of 60%-80% HRR.
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Training Threshold

• The minimal intensity necessary to 
elicit a training effect.

• For most of the population, the 
training threshold is:
– 60%-80% of VO2max, HRR and VO2R
– 75%-90% HRmax.
– 50% - 85% HRR is optimal for CRF 

improvement.
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Rating of Perceived Exertion 
(RPE): Scale of 0-10

Extremely Easy: 0-1
Easy: 2-3
Somewhat Easy: 4-5
Somewhat Hard: 6-7
Hard: 8-9
Extremely Hard: 10
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Program Selection/Type
• Part of the FITT Principle

• Depends on client goals, need for 
supervision, and other personal and 
environmental variables.
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Programming for Untested 
and Fit Populations

• As fitness levels improve, absolute 
exercise intensities must be greater 
to maintain THR ranges.

• Fit individuals can exercise at >85% 
VO2max.

• Training for competition requires 
higher intensities than training for 
CRF.

• Performance requires increased 
frequency and duration of training.33
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Guidelines for Health, 
Fitness and Performance
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Environmental Concerns
• Heat, humidity, pollution and 

altitude can elevate HR and RPE 
during exercise.

• Be aware of environmental factors 
and modify intensity to satisfy 
program goals.

35



36

Factors Associated with 
Heat Injury

• Fitness: Fit people tolerate heat 
better, and acclimatize more 
quickly.

• Acclimatization: Exercising for 7-14 
days in a hot, humid environment
– increases sweat capacity.
– initiates sweat at a lower body 

temperature.
– reduces salt loss.
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Factors Associated with 
Heat Injury

• Dehydration

• Environmental Temperature

• Humidity

• Metabolic Rate

• Wind 37
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Exercising in the Heat
• Learn about symptoms of heat 

illness.
• Exercise during cooler times of day.
• Gradually increase exposure to heat.
• Drink water before, during and 

after.
• Wear minimal clothes and apply 

sunblock.
• Monitor your HR and intensity.
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Exercise and Cold Exposure

• In Cold Environments:
– heat loss exceeds heat production.
– cold air has a gradient for heat loss.
– cold air is dryer, promotes evaporation.
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Factors Related to 
Hypothermia

• Influencing Variables:
– temperature
– water vapor pressure
– wind
– air and water
– age and gender
– clothing 
– subcutaneous fat
– capacity for sustained energy 

production 40
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Wind chill Index
• Wind speed directly influences rate 

of heat loss.
• Wind increases the number of cold 

air molecules contacting the skin.
• Wind chill index indicates relative 

temperature under calm conditions.
• Cold stress can be gauged, and 

precautions taken by referencing 
the wind chill index.
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Effect of Air Pollution
• Factors determining dose of 

pollutants:
– concentration in air
– duration of exposure
– volume of air inhaled

• Air Quality Index:
– measures air quality for major 

pollutants.
– regulated by U.S. Clean Air Act
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Air Quality Index
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Altitude
• At higher altitude, the air partial 

pressure of O2 is reduced.
• Less O2 is available to bind to 

hemoglobin.
• VO2 per liter of blood is diminished.
• Greater effort is required to 

perform the same level of activity 
done at sea level.
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Questions/Discussion?


