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Test Title
W.I.T.S. Personal Trainer Certification 

Lecture Four: 
Exercise Prescription for Muscular 

Fitness, Exercise for Low Back 
Function, Exercise and Older Adults 
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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.

2
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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.

3
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Factors Associated with  
Heat Injury

•  Dehydration

•  Environmental Temperature

•  Humidity

•  Metabolic Rate

•  Wind 4

5

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.

5
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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.

6
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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 7

8

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.

8

9

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

9
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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.

11
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Facets of Muscular Fitness
•  Resistance Training

•  Muscular Endurance

•  Muscular Strength

•  Muscular Power

•  Muscular Fitness 13

14

Principles of Training
•  Principle of Progression:

–  increase demands over time to realize 
long-term fitness gains.

–  important after the first months of 
training, when the threshold for 
training-induced adaptations is higher.

–  increase training weight by 5% to 10%, 
and decrease repetitions after each 
training goal has been met.

14

15

Principles of Training
•  Principle of Regularity:

– “use it or lose it” means training 
adaptations cannot be stored.

–  long-term gains in strength and 
performance require consistent 
ongoing training.

15
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Principles of Training
•  Principle of Overload:

–  if the training stimulus is not 
challenging, adaptations will not occur.

– overload is manipulated by changing 
the intensity, volume, speed, rest 
periods and type of exercise.

– progressive overload is the basis for 
long-term training adaptations.

16
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Principles of Training
•  Principle of Specificity:

– referred to as the SAID principle 
(specific adaptations to imposed 
demands).

– training adaptations do not transfer 
from one body part to another, or from 
one activity to another.

17
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Program Design 
Considerations

– Health Status

– Fitness Level

– Training Goals

18
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Types of Resistance 
Training

•  Isometrics:
– muscle tension increases, with no 

change in muscle length.
•  DCER (Dynamic Constant External 

Resistance)
– weight is lifted and lowered through a 

pre-determined ROM.
– torque varies throughout the ROM.
– variable resistance machines minimize 

variations in muscle strength through 
the ROM.

19

2020

In DCER 
training, 
torque 
varies 

throughout 
the joint 

ROM.

21

Types of Resistance 
Training

•  Isokinetics:
– muscle actions performed at a 

constant angular limb velocity.
– expensive equipment, used mostly in 

rehab, uncommon in fitness centers.
•  Plyometrics:

–  jump training.
– enables a muscle to achieve maximal 

force in a short time.
– reduces amortization phase. 21
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Modes of Resistance 
Training

•  Weight Machines
– easy to use.
– movement is controlled through a 

single anatomical plane of motion.
– reduced risk of injury.
– “one-size-fits-all” does not always 

apply.
– good for exercises like lat pull or leg 

curl, which are difficult to do with free 
weights.

22

23

Modes of Resistance 
Training

•  Free Weights:
– require more skill than machines.
– fit is not an issue.
– provide more options, through multiple 

planes of motion.
– recruit stabilizer muscles to hold the 

body in position.
– allow for functional training that 

recruits multiple body parts.
– may require a spotter for safety.

23

24

Modes of Resistance 
Training

•  Body Weight:
– promotes stability and core strength.
– may be difficult for overweight, out of 

shape or older individuals.
•  Stability Balls and Elastic 

Resistance: 
– offer variety in programming.
–  inexpensive and easy to transport.
– minimal space requirement.

24
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Modes of Resistance 
Training

25
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Safety Issues
•  Supervision and Instruction:

– orientation for use and safety 
procedures.

– focus on technique, not weight lifted.
•  Training Environment:

– should be well-lit, clean and spacious.
– equipment should be well-maintained.
– temperature should be 68º-72ºF, 

humidity ≤ 60%.
26

27

 
Safety Issues: Warm-Up

•  General warm-up
– 5 to 10 minutes moderate-to-high-

intensity aerobic activity.
– enhances motor unit excitability, 

strength and power.
–  improves kinesthetic awareness
–  increases body and muscle 

temperature.
•  Specific warm-up

•  involves movements similar to exercises 
being performed. 27
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Safety Issues: Cool Down
•  Cool-down

– general calisthenics and static 
stretches

– relaxes the body
– may reduce stiffness and soreness

28

2929

Injury Percentage by  
Body Part

30

Resistance Training 
Guidelines

•  Choice of exercise:
– specific to individual exercise 

experience and goals.
– promote muscle balance.
–  include a variety of single-joint, 

compound-joint, open- and closed-
chain exercises.

–  incorporate core training exercises.

30
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Resistance Training 
Guidelines

•  Order of Exercises:
–  large muscle exercises first.
– multiple-joint exercises before single-

joint.
– perform more challenging exercises 

early on, before fatigue.
– power before strength exercises.

31

32

Resistance Training 
Guidelines

•  Amount of Resistance:
– 1 RM: amount of resistance that can be 

lifted with good technique one time.
– novice exerciser sets of 8-12 can be 

performed at about 60-70% of 1RM.
– more advanced exercisers may require 

up to 80% or more of 1RM.
– weight selection should be geared to 

individual program goals and 
capabilities.

32
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Resistance Training 
Guidelines

•  Training Volume
– total work done in a training session. 

Volume (sets x reps x weight lifted)
•  ACSM recommends 2-4 sets per major 

muscle group
•  One set per exercise OK for beginners; 

multisets better for strength and power

33
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Resistance Training 
Guidelines

•  Rest Intervals Between Sets and 
Exercises: 
–  Influence energy recovery and training 

adaptations.
– Heavier strength training requires 

longer rest periods.
– Beginning exercisers should take 

longer rest periods for ATP recovery 
and lactate removal.

34
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Resistance Training 
Guidelines

•  Repetition Velocity:
•  Unintentional slow versus intentional 

slow

•  Beginners: deliberately controlled 
manner 

•  Trained: maximally accelerate during 
concentric phase

35
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Resistance Training 
Guidelines

•  Training Frequency:
– 2 to 3 sessions per week on non-

consecutive days is recommended.
•  more advanced training programs may 

require longer recovery between sessions
– A “split” training regimen allows for 

more frequent sessions by working 
only select muscle groups each time.

36
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Resistance Training 
Guidelines

•  Periodization:
– systemic variation in a training 

program.
–  limits training plateaus and maximizes 

performance gains.
– changes training stimulus to maintain 

effectiveness.
– cycles focus on enhancing 

hypertrophy, strength or power.

37

38

Strength---Endurance

38

39

Resistance Training 
Systems

•  Single Set System:
– performing a single set of a 

predetermined number of repetitions 
until volitional fatigue.

– recently known as the HT, or high 
intensity training system.

– can be effective for training beginners 
or out-of-shape.

– may promote compliance and 
participation due to low time demand.

39



1/12/18 

14 

40

Resistance Training 
Systems

•  Multiple Set Systems:
– consist of doing several sets of the 

same exercise.
– may incorporate increasing intensities 

with each progressive set.
– pyramid system increases weight with 

each set, reducing the number of 
repetitions that can be performed.

– gradual increase in number of sets is 
advised to reduce injury risk.

40

41

Resistance Training 
Systems

•  Circuit Training:
– performing a series of different 

exercises in a circuit with little rest 
between exercises.

– moderate weights used to perform 10 
to 15 repetitions. 

– can improve CRF if speed and intensity 
are sufficient to elevate HR.

– exercises should be arranged in a 
logical order to work opposing muscle 
groups in upper and lower body. 41

42

Circuit Training

42



1/12/18 

15 

43

Resistance Training 
Systems

•  Pre-Exhaustion System:
– performing successive sets of two 

exercises for the same muscle group.
– forces the target muscle group to work 

longer and harder.
– used to promote muscle hypertrophy.

•  Assisted Training:
– uses a spotter to “help” the exerciser 

perform additional repetitions after 
reaching volitional fatigue.

43

44

Resistance Training for 
Special Populations

•  Children and Teens:
– boys and girls can safely lift weights.
– benefits include increased strength 

and endurance, lower insulin 
resistance and improved body 
composition.

– may help reduce the risk of sports-
related injuries.

– focus should be on proper technique.
– perform 8-15 repetitions at a 

moderate intensity. 44

45

Resistance Training for 
Special Populations

•  Older Adults:
– regular resistance training can offset 

losses in bone density, muscle mass 
and strength that characterize aging.

– can improve strength, power, gait, 
speed and balance, and reduce risk of 
fractures from falls.

– psychological benefits include 
improved cognitive brain function and 
reduced depression.

45
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Resistance Training for 
Special Populations

•  Pregnant Women
– weight training poses little risk to 

mother or baby in low-risk 
pregnancies.

–  improves maternal fitness and well-
being.

– perform 12 to 15 repetitions to 
moderate fatigue.

– gradually increase weight.
– avoid supine and isometric exercises, 

and excessively heavy weights. 46

47

Resistance Training for 
Special Populations

•  Adults with Heart Disease:
– helps patients restore optimal 

physiological, vocational and 
psychosocial status.

– work with and obtain clearance from the 
health-care provider to limit liability.

– avoid excessively heavy weights and 
isometric exercises.

47

48

Overreaching and 
Overtraining

•  Overtraining syndrome:
– excessive frequency, volume or 

intensity coupled with inadequate rest 
and recovery.

•  Overreaching:
– deliberately overtraining on a short-

term basis to break a training plateau.

•  Fitness Professionals often fall prey to 
overtraining syndrome due to daily 
exercise associated with work. 48
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Spinal Anatomy and 
Movement

•  Motion Segment: consists of two 
vertebrae and their intervening disc.

•  Facet Joint: 
–  involves the junctions of superior and 

inferior processes.
– supports loads and controls the 

amount and direction of movement.
•  A series of ligaments reinforces 

spinal support.
49

50

Spinal Anatomy and 
Movement

50

51

Motion Segment

51



1/12/18 

18 

5252

Discs allow 
flexibility,  

mobility, and act 
as shock 

absorbers.

53

Curvatures of the Spine
•  A healthy spine has slight natural 

lordotic and kyphotic curves.
•  Exaggerated curvature can cause 

postural and functional problems:
–  lordosis: exaggerated curvature of the 

lumbar spine.
– kyphosis: exaggerated curvature of the 

thoracic spine.
– scoliosis: an S-shaped curve running 

longitudinally.
53

5454

The wedge 
shape of 
lumbro-

sacral discs 
causes a 
lordotic 
curve.
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Spinal Movement and 
Mechanics

•  Flexion: the spine curling forward 
on itself.

•  Functional curve: 
– can be removed and resumed by a 

deliberate change in posture.
•  Structural curve: 

– results from unhealthy posture over a 
number of years.

– difficult to remedy or remove.
55

56

Spinal Movement and 
Mechanics

•  Extension:
– the spine in anatomical position.
–  loss in extension often occurs with 

aging. 
– poor postural habits and lack of 

exercise can compromise spinal 
extension.

– stretching and strengthening exercises 
promote good postural extension.

56
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Spinal Movement and 
Mechanics

•  Lateral Flexion and Rotation:
– exercises combining bending and 

rotation can cause spinal injury. 
– ballistic movement and momentum 

should not be applied when exercising.
– discs are more vulnerable to injury 

after waking due to increased tissue 
fluid and tighter discs, which occurs 
during sleep.

57
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Spine and Hip Mechanics
•  The pelvis serves as the foundation 

for the spine.
•  The ability of the trunk muscles to 

control pelvic position is essential 
to a healthy, neutral spine.

•  Overly tight hip flexors and/or 
hamstrings can negatively influence 
pelvic positioning and spinal 
alignment.

58
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Low Back Pain (LBP)
•  In adults, low back pain is most 

often caused by a series of 
inappropriate movements and 
deconditioning over time.

•  In youth, LBP is most likely caused 
by a stress fracture to the pars 
interarticularis.

•  ROM deficiencies at the hip joint are 
often the root of LBP.

59
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Core Stability and Spinal 
Health

•  The interaction of muscles that 
influence pelvic alignment can affect 
spinal alignment and health.

•  Keeping abdominal, back and leg 
muscles strong and stretched 
promotes healthy alignment and 
reduces risk of pain and injury.

•  Muscles of the pelvic floor help 
stabilize the spine and promote 
healthy posture. 60
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Muscles that Contribute to 
Core Stability

Exercise and Older 
Adults

63

Exercise and Older Adults

63
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Exercise and Older Adults
•  The number of older adults is 

increasing. 

•  Chronic disease conditions and 
physical activity limitation. 

•  Demographic and physiological 
characteristics of the older 
population (> 65 years of age) affect 
the planning of fitness facilities and 
programming options. 

64
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Understanding Older 
Adults

65

•  36% of older adults report a severe 
disability

•  Most older adults have ≥1 chronic 
condition that may affect movement
•  Hypertension (72%)
•  Arthritis (50%)
•  Heart disease (30%)
•  Cancer (24%)
•  Diabetes (20%)

66

Understanding Older 
Adults

Programs must focus on preventing 
and reducing the progression of 

chronic diseases as well as 
increasing or maintaining fitness to 

allow for independent living. 

66
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Effects of Aging on Fitness
•  Cardiorespiratory fitness.   

– VO2 max decreases about 1% per year 
in sedentary men and women because 
of a decrease in maximal cardiac 
output and maximal oxygen extraction. 

– Endurance training increases VO2 max 
in older adults just as it does in 
younger adults.  

67

68

Effects of Aging on Fitness

68

69

Effects of Aging on Fitness
•  Muscular strength and endurance. 

– Strength decreases with age because of 
a loss of motor units as well as a 
reduction in the size of the remaining 
muscle fibers. 

–  Intense resistance training (80% 1RM) 
causes large increases in strength, 
which is attributed to neural factors.

– For frail elderly, resistance training 
may be more important than aerobic 
conditioning to help maintain balance 
and posture and reduce risk of falls. 

69
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Effects of Aging on Fitness
•  Body Composition: 

–  Increase in body fat with age attributed 
more to a decrease in physical activity 
than to an increase in caloric intake. 

–  In general, body fatness increases. 
– Vigorous exercise can slow down, but 

does not prevent the increase in body 
fatness that accompanies age.  

70

71

Effects of Aging on Fitness
•  Flexibility. 

– contributes to ability to perform 
activities of daily living and maintain 
independence. 

–  Increase in collagen cross-linkages in 
tendons and ligaments, and 
degradation of articular cartilage 
contribute to decreased ROM with age. 

– Flexibility can be improved through 
general programs of physical activity 
and special ROM exercises.  71

72

Exercise Prescription

•  Older adults are not all the same 
and must be treated as unique 
individuals. 

•  Special attention must be given to 
progression and choosing 
appropriate physical activities.  It is 
crucial to adapt the activities to the 
abilities of the group.  

72
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Aerobic Activity
•  For health: At least 150 min /wk of 

moderate intensity physical activity,  
75 min/wk of vigorous intensity 
aerobic activity, or a combination of 
both. 

•  For more extensive health benefits, 
increase aerobic physical activity to 
300 min/week of moderate 
intensity or 150 minutes / week of 
vigorous intensity activity.  73

74

Aerobic Activity
•  Intensity:  Start with the low-end of 

the THR zone.  
•  Duration:  If deconditioned, divide 

sessions into 5 to 10 minute 
segments done throughout the day. 

•  Frequency:  Volume should be 
spread over the course of the week, 
and over the course of a day if the 
person cannot do a single 30 
minute bout.  74

75

Strength and Endurance
•  Begin with minimal resistance. 
•  Perform 8 to 10 exercises that use 

the major muscle groups. 
•  Each set should involve 8 to 12 

repetitions that elicit an RPE of 5 to 
6.

•  At least twice a week on 
nonconsecutive days. 

•  Stay within pain-free ROM. 
75
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Flexibility
•  Involve all joints to maintain normal 

ROM.  
•  Perform movements as a regular 

part of the warm-up and cool down.  
•  Stretching after a workout is 

preferred.  
•  Static stretches held for 15 to 60 

seconds are preferred. 
•  Stretching should be performed at 

least 2 days/week.   76
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Benefits of Physical Activity
•  Not just physical!!
•  Improves overall psychological well 

being, decreases risk of clinical 
depression and anxiety, decreases 
risk of cognitive decline and 
dementia, improves cognitive 
performance and has a positive 
impact on quality of life. 

77
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Additional Considerations
•  Medication
•  Supervision
•  Advanced Training and Education of 

Personnel
•  Osteoarthritis
•  Balance and Falls

78



1/12/18 

27 

7979

Questions/Discussion? 


