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Facets of Muscular Fitness
• Resistance Training

• Muscular Endurance

• Muscular Strength

• Muscular Power

• Muscular Fitness 2
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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.
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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.
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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.
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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.
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Program Design 
Considerations

– Health Status

– Fitness Level

– Training Goals
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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.

8



99

In DCER 
training, 
torque 
varies 

throughout 
the joint 

ROM.
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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. 10
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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.
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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.
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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.
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Modes of Resistance 
Training
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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%.
15
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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. 16
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Safety Issues: Cool Down
• Cool-down

– general calisthenics and static 
stretches

– relaxes the body
– may reduce stiffness and soreness
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Injury Percentage by 
Body Part
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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.
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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.
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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.
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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
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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.
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Resistance Training 
Guidelines

• Repetition Velocity:
• Unintentional slow versus intentional 

slow

• Beginners: deliberately controlled 
manner 

• Trained: maximally accelerate during 
concentric phase
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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.
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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.
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Strength---Endurance
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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.
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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.
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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. 30
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Circuit Training
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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.
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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. 33
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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.
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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. 35
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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.
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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. 37
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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.
38
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Spinal Anatomy and 
Movement
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Motion Segment
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Discs allow 
flexibility,  

mobility, and act 
as shock 

absorbers.
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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.
42
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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.
44
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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.
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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.
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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.
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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.
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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. 49
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Muscles that Contribute to 
Core Stability



5151

Questions/Discussion?


