Principles of Program Design Lab
 Skills List
Part 1: Exercise basics 
The 3 Components of Fitness: A More Complete Model
Muscle performance
Joint health
Cardiorespiratory health
4 Muscle Performance Pillars
Strength
What are the considerations for strength training and progression? Why do people new to strength training see such a quick increase in strength? When is it appropriate to increase resistance on an exercise? 
How could you increase or decrease the load in the following exercises:
Pushups
Inverted row
Single leg stability exercise (split squat, step up)
Standing plank
Rotational core stability 
Flexibility
Indications for spinal stretches
Spinal flexion: 
Spinal extension: 
Balance
What is more functional, balance on one or two legs? 
What areas of the body are important to pay attention to during balance exercise? 
Neurological processing speed
What is neurologic processing speed? How do you train neurologic processing speed?
3 aspects of Joint Health
Structural Faults
Why is it important to consider structural faults? Can we truly change them? 
Aberrant Motion Patterns
What is an aberrant motion pattern? 
Anthropomorphic Measures 
What are the implications of BMI/weight on the body? 
Cardiorespiratory health
How do you calculate target heart rate ranges as a function of heart rate reserve (HRR), using the Karvonen formula? You have to calculate HRmax, HRrest, HRR, and then the target HR range (moderate and high/vigorous intensity) using these numbers. 
Target heart rate ranges
Moderate intensity: 
High/vigorous intensity: 
Part 2: Principles of exercise program design
Exercise principles
Specificity
What is it? And what are its implications in strength training program design?
Overload
What is it? And what are its implications in strength training program design?
Progression
What is it? And what are its implications in strength training program design?
Ways to increase intensity?
Program design variables: 
Needs analysis
What is it? And what are its implications in strength training program design?
Exercise selection
What is it? And what are its implications in strength training program design?
Training frequency
What is it? And what are its implications in strength training program design?
How many times per week should we be training? How many rest days and how often? Etc. 
Exercise order
What is it? And what are its implications in strength training program design?
Resistance/load 
What is it? And what are its implications in strength training program design?
What dictates how much load you can do? What dictates how many reps you can do? 
What percent of a client’s 1 RM is the load if they can complete the following number of reps:
15 reps: 
10 reps: 
5 reps: 
1 rep: 
Volume
What is it? And what are its implications in strength training program design?
According to the WHO and ACSM, how many minutes per week of exercise should we be getting? How many strength training days at a minimum? 
Rest
What is it? And what are its implications in strength training program design? How can you prevent overtraining? 
Strength Training Phases: Each typically lasts 2-6 weeks
Connective tissue adaptation phase:
What is it? And what are its implications in strength training program design?
Volume: 
Rest between exercise sets: 
Hypertrophy phase: 
What is it? And what are its implications in strength training program design?
Volume:  
Rest between exercise sets:
Strength phase:
What is it? And what are its implications in strength training program design? 
Volume: 
Rest between exercise sets: 
Cardiorespiratory program considerations
Cardiorespiratory exercise: (restate WHO guidelines) 
Target heart rate ranges
Moderate intensity: (what % of HRR?) 
High/vigorous intensity: (what % of HRR?)
Circuit training
What is it? And what are its implications in strength training program design? Why is it beneficial compared to normal strength training? 
Functional exercise
What is it? Why is it beneficial? 
Considerations
The spine:
Upper extremity exercises:
Lower extremity exercises: 







Principles of Program Design Lab
Comprehensive Study Guide
Part 1: Components of Fitness 
The 3 Components of Fitness: A More Complete Model
Muscle performance
Joint health
Cardiorespiratory health
4 Muscle Performance Pillars
Strength
What are the considerations for strength training and progression 
Prior to testing baseline strength, client must warm-up (5 minute cardiorespiratory), understand and practice the motion.
Initial gains in a strength program are neurological (up to 11% of initial strength gains in the novice client are due to neural adaptation and learning)
Strength gains in a progressive resistance exercise (PRE) program design are dependent on the training status of the individual. 
Range from 40% in the untrained, 15% in the trained, and down to 10% in advanced individuals.
Appropriate to increase resistance when client is able to perform 2 reps over their previous max rep value on 2 separate days 
Example: 10RM push-up, now able to do 12RM at same load→ time to increase load. 
Reps dictate load
Quality of motion dictates reps 
How could you increase or decrease the load in the following exercises:
Pushups
Inverted row
Single leg stability exercise (split squat, step up)
Standing plank
Rotational core stability 
Flexibility
Indications for spinal stretches
Spinal flexion: if flexion postures decrease pain, for example in the case of a suspected spinal stenosis
Spinal extension: if extension postures decrease pain, for example in the case of a suspected disc bulge/imbalanace
Unilateral Lumbar Spine Stretch: in case of unilateral lumbar spine tightness/concavity
Balance
Improved via single leg stability – Functional balance occurs on one leg 
Via training at the foot, hip and core stabilizers
Neurological processing speed
Overspeed training to increase or maintain neurological processing speed and increase power
Offload to increase maximum speed by 10% from baseline
3 aspects of Joint Health
Structural Faults
Can impact joint loading and function. Usually unable to change bone/joint anatomy but we can train with these considerations in mind
Aberrant Motion Patterns
Deviation from expected movement due to structural faults, decreased flexibility, functional weakness, neurological impairments, excessive demands placed on tissue, or a combination of these
Anthropomorphic Measures 
BMI determines load through joint surfaces. A high BMI can increase risk of DJD. 
Note, BMI is controversial as it does not take into account overall body composition
Body Fat (BF) %
Essential BF%: Men 2-5% vs. Women 10-13%
Healthy Fat %: Men 10-22% vs. Women 20-31%
Cardiorespiratory health
Target heart rate formula: Karvonen formula via heart rate reserve (max HR minus resting HR)
· Calculate Target HR with Karvonen Method
· Target Intensity
· Moderate: 40-60% HRR for 150 min/wk (3-4/10 exertion)
· Vigorous: 60-84% HRR for 75 min/wk
· Or combination of the two
· Karvonen HR Reserve (HRR) Formula
· HRmax = 208 - (0.7 * age)
· HRR = HRmax - HRrest
· Target HR = (HRR * intensity %) + HRrest
Consider, cardiorespiratory health is important in risk stratification for exercise participation. Recall the “Clearance to Exercise” section in the “Basic Evaluation Skills Lab” 
Part 2: Principles of Exercise Program Design
Exercise principles
Specificity
Exercises performed in a training routine should closely mimic the movements associated with the activity and performance goals
Overload
In order to have a positive effect on the system you are training, the applied stimulus must be greater than current system demands
Progression
In order to continue to produce higher levels of performance, intensity of the training must progressively increase.
Ways to increase intensity: increase session frequency, increase load, change type of exercise, etc.
Program design variables: 
Needs analysis
Evaluate client needs and understand requirements to attain functional goals 
Exercise selection
Exercises must be specific and comprised of compound (multi-joint, multiple/large muscles) and accessory (single joint/smaller muscle) exercises
Training frequency
Number of training sessions in a given time period
Progressive resistance exercise (PRE): 2-3 per week allowing for rest days between 
Exercise order
sequence within a session
Compound, multi-joint exercises before single joint exercises
Large muscles before small muscles
Alternate muscle groups to allow for rest between sets
Group opposing muscle groups and motions (push versus pull)
Resistance/load 
Amount of weight or resistance assigned to an exercise set
Reps dictate load
Form dictates reps
What percent of a client’s 1 RM is the load if they can complete the following number of reps:
15 reps: 65% 1 RM
10 reps: 75% 1 RM
5 reps: 85% of 1 RM 
1 rep: 100% of 1 RM 
Volume
Cumulative work done
Resistance training example: volume = reps * sets * weight
Set: a group of reps performed of each exercise within one session
Reps: number of times an exercise is performed within a set
Running example: volume = pace * frequency * duration
The WHO/ACSM recommend 150-300 mins/week of moderate intensity or 75 mins/week of vigorous intensity cardiorespiratory exercise and at least 2 days of strength training
Rest
Required for recovery and progressive performance
Overtraining/inadequate planned rest results in decreased performance and psychological burnout, increased injury risk
Overtraining prevention: cycling through training phases once, 1-2 weeks of cardiorespiratory training only (no resistance training), then start the cycle again.
Strength Training Phases: Each typically lasts 2-6 weeks
Connective tissue adaptation phase:
Introduction of tissues to exercise or after prolonged break from strength training
Stresses the connective tissue (muscle and tendons) to adapt to progressive loads. Does not sufficiently stress muscle fibers
Volume: 2 sets of 15-20 reps (<65% 1 RM)
Rest between exercise sets: <30 seconds
Hypertrophy phase: 
Loads allow for muscle fiber stress and increase muscle cell size
Volume:  2-3 sets of 8-12 reps (65-80% 1 RM)
Rest period between exercise sets: 30-90 seconds
Strength phase:
Loads allow for muscle fiber stress and increased neurological stimulation 
Power work trained in this phase 
Volume: 3-5 sets of <8 reps (>80% 1RM) 
Rest between exercise sets: 2-5 minutes
Cardiorespiratory program considerations
Cardiorespiratory exercise: 150-300 mins/week moderate intensity or 75 mins/week of vigorous intensity exercise
Target heart rate ranges: Using Karvonen formula
Moderate intensity: 40-60% of HRR (3-4/10 exertion)
High/vigorous intensity: 60-84% of HRR
Circuit training
Combines resistance and cardiorespiratory training via exercise circuits with quick transitions to maintain elevated heart rate
Functional exercise
Mimics movements of daily activities to improve strength, prolong tissue health and decrease risk of injury 
Considerations
Load the spine evenly via maintaining an upright trunk and neutral pelvis during exercise
Upper extremity exercises recommended primarily in a closed chain due to the increased stability and protection of the rotator cuff in this position while allowing surrounding muscles of the chest/shoulder/back to be strengthened
Lower extremity training recommended primarily in single limb stance due to functioning primarily on one leg while walking and running


