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Week 8: Importance of Resistance Exercise
Today’s Objectives:

· Define resistance exercise and know the recommended dose 

· Learn the impact resistance training has on your metabolism and ways to prevent injury

· Strategies on how to incorporate resistance exercise into a busy lifestyle 
What is Resistance Exercise?

· It is a specialized method of conditioning that involves the progressive use of resistance to increase one’s ability to exert or resist force. 

· Strength is the ability to produce a force. Muscle force and power are created through the contraction of skeletal muscles. 

· 3 major types of muscle contractions:


· 1. Concentric: Occur when the shortening of muscle fibers occurs aka muscle contraction. 

· 2. Eccentric: Muscle actions in which active muscle lengthening occurs and the muscle is generating force. 

· 3. Isometric: Occur when muscle force is generated but no movement occurs. 
· 3 major types of muscle contractions examples:
· Concentric contraction would be when performing a bicep curl with a free weight in your hand and moving the free weight up towards your shoulder. Your biceps muscle is performing an active shortening in the muscle fibers.

· Eccentric contraction would be performing the same bicep curl with a free weight in your hand and now slowly lowering the free weight away from your shoulder and back to the starting position. Your biceps muscle is lengthening as you return the free weight to the starting position.

· Isometric contractions occur with no movement. A great example of an isometric contraction is when your flexing arm and holding the contraction. When you are performing this exercise you are getting an isometric contraction of your biceps muscle. 

Why Perform Resistance Training?
· Increases muscular strength 

· Increases strength of tendons and ligaments 

· Increases muscular endurance 

· Reduces body fat and increased lean body mass 

· Positive changes in blood cholesterol

· Improves glucose tolerance and insulin sensitivity 

· Primary goal of the program should be to develop total body strength and endurance in a time-efficient manner. 

· Muscular endurance is important for good posture and for injury prevention. For example, if the abdominal and back muscles cannot hold the spine correctly, the chances of low-back pain and back injury increase.

· Also, muscular endurance helps people cope with the physical demands of everyday life. 
Risks of Resistance Training

· Delayed Onset of Muscle Soreness (DOMS)

· Overtraining

· Injury 

· DOMS: Is an overuse injury common in people trying to develop muscular strength. It usually appears 24-48 hours after strenuous exercise. Several causes of muscle soreness have been proposed over the years including lactic acid buildup, torn tissue, muscle spasm, and connective tissue damage. 

· Available evidence suggests that delayed muscle soreness results from tissue injury caused by excessive mechanical forces on the muscle and connective tissue. 

· One strategy to help reduce DOMS uses fatiguing concentric exercise prior to initiating high force eccentric muscle actions, which has been associated decreased plasma CK levels (an associated marker of muscle damage). 

· Overtraining: Results in an increased risk of injury and a decrease in performance. 

Injury Prevention Methods
· The ACSM recommends that participants chose a form of resistance training (free weights, bands, or machines) that is comfortable throughout the full pain-free range of motion of the exercise. 

· Remember to watch your form when completing resistance exercises. Having a mirror available can give you immediate visual feedback and always ask a fitness professional if you have questions!

· American College of Sports Medicine (ACSM) is the largest sports medicine and exercise science organization in the world. ACSM promotes and integrates scientific research, education and practical applications of sports medicine and exercise science to maintain and enhance physical performance, fitness, health and quality of life (http://www.acsm.org/about-acsm/who-we-are).

· Despite the many benefits of resistance exercise, as with all exercise, there is a risk in participation. 

· Orthopedic injuries can occur with resistance exercise and care must be taken to teach proper form and technique. (This is where your fitness professional comes in!)
· Continued monitoring and supervision minimizes injury risk. 

· Free weights: They may challenge balance and posture in positive ways.

· If you cannot complete a set because the weight is too much STOP! You are doing more harm to your body than good! It’s more about quality than quantity. You want good form and posture over being able to lift a heavier weight that is too much for you to lift throwing off your form and leading to other muscular compensations. 
Breathing
· During a set of resistance exercise it is important to breathe because it influences the cardiovascular response to the exercise bout.

· BP can increase dramatically during a set of resistance exercise. 

· The ACSM recommends that a person inhale during the eccentric phase of a repetition and exhale during the concentric phase.

· Valsalva maneuver: Forced exhalation against a closed glottis that increases intrathoracic pressure. It occurs most frequently during the sticking point (or hardest part) of the concentric phase of a repetition and induces changes in cardiac physiology.

· Exhalation prevents the Valsalva maneuver and likely minimizes the BP response to the repetition. 

Different Modes of Resistance Training

· Weight machines

· Free weights 

· Plyometrics

· Resistance bands  

· Circuit resistance training 

Different Modes of Resistance Training Additional Information

· Weight machines: Adjustable, your supported, easy to set up, but they do not fit everyone.
· Plyometrics: Involves a sudden eccentric stress, muscle stretch, followed by a rapid concentric contraction.

· An eccentric stress occurs when the muscle exerts force while it lengthens. The muscles are loaded suddenly and forced to stretch before they can concentrically contract and elicit movement.
· Example: Box jumping 

· Due to their dynamic nature they pose a higher risk of injury than do standard weight-training techniques. 

· Circuit Resistance Training (CRT): A pre-established exercise-rest sequence usually consists of 8 to 15 different exercise stations, with 15 to 20 reps performed for each exercise. Exercise resistance requires between 40-50% of 1-RM (The maximum amount of weight you can move safely for 1 repetition). After a 15-30 second rest interval, participants move to succeeding exercise stations to complete the circuit. 

· On average, the continuous level of energy expended in CRT equaled that of a slow jog, hiking in the hills at a moderate pace, and playing basketball or tennis.

· CRT provides an alternative for fitness enthusiasts who desire a general conditioning program that improves both muscular strength and aerobic capacity.
How Lifting Those Weights Can Impact Your Life

· Resistance exercise can make functional tasks easier!

· After you go shopping and have to carry all those groceries into your house, this will become easier due to your increase in muscular strength! 

· Greater strength may decrease the risk of falling!

· Resistance exercise improves muscle mass and can fight off aging-induced loss of muscle mass!

· Strength training along with regular aerobic exercise can have a profound impact on a person’s mental and emotional health!

· A way to measure intensity during resistance training is heart rate (HR). 

· The enhancement of muscular strength and endurance enables an individual to perform tasks with less physiologic stress and aids in maintaining functional independence throughout the life span.

Low Energy Expenditure

· Standard resistance training with weights and barbells generate a small number of calories “burned” during a workout.

· The total energy expended during this exercise equals about the same number of calories as walking on level ground at 4 mph, gardening, or swimming slowly for the equivalent period of time. 

· Metabolic and cardiovascular evaluations indicate that traditional resistance training methods offer little benefit for aerobic fitness or weight control (McArdle,Katch, and Katch).
Ways to Add Resistance Exercise into Your Day
· Use your own body weight when performing exercises!

· Perform some push ups and ab crunches when you wake up in the morning and right before you go to bed at night!

· When brushing your teeth at the sink, perform some heel rises!

Personal Challenge of the Week

· I challenge you to perform a second independent resistance training session with your partner this week!

· Give each other feedback and watch each other performing the strengthening movements.

· If your partner’s form is not correct let them know.  

· Have fun!
Check your Knowledge
1. When performing resistance training using free weights which of the following is not TRUE?

A. Balance can be challenged

B. Free weights poses higher risks than resistance exercise machines

C. Posture can be challenged 

D. Muscle strength can be increased
2. In order to raise your resting metabolic rate you need increases in?

A. Quantity of adipose tissue

B. Quantity of skeletal muscle

C. Quantity of lean tissue

D. Quantity of water within your body
Check your Knowledge Answers
1. When performing resistance training using free weights which of the following is not TRUE?

· B. Free weights poses higher risks than resistance exercise machines

2. In order to raise your resting metabolic rate you need increases in?

· C. Quantity of lean tissue

Check your Knowledge Feedback

· Believe it or not there is no data to support the contention that free weights poses higher risks than resistance exercise machines. Remember when you do you resistance exercise machine to be aligned up correctly on the machine using the right form! 

· By performing resistance training you are increasing the amount of lean tissue within your body. 

Recap
· Resistance exercises should be performed 2-3x per week!

· You want to target major muscle groups! 

· When performing resistance exercises the movements should be pain free and you should be able to complete the whole motion. 

· Remember it’s not about quantity, but the quality of movement.
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