KIN 436A
CARDIOVASCULAR CONDITIONING I

I. Introduction to Cardiovascular Exercise Training

A. Principles

1. maintain elevated HR over prolonged period of time

2. requires continuous, long-duration activity that works large muscle groups (e.g. legs) to preferentially utilize aerobic metabolism (oxygen-requiring) and generate substantial amounts of energy (ATP).

3. to deliver enough oxygen, the heart must pump adequate amounts of blood to the exercising muscles and the lungs must increase ventilation to deliver adequate oxygen into the bloodstream

B. Body’s Response to Cardiovascular Exercise

1. the heart adapts to become stronger and more efficient (lower resting HR, higher stroke volume, lower BP)

2. the peripheral muscles become more efficient at extracting oxygen from the blood stream

3. in contrast, individuals who are more sedentary or mildly active (especially individuals with mobility impairments) usually adapt in the opposite direction

C. Exercise Training for Individuals with Spinal Cord Injuries

1. SCI physiological impairment may include extensive muscle paralysis & sympathetic N.S. impairment.

2. reduced ability to voluntarily perform large muscle group aerobic exercise.

3. inability to stimulate the CV system to support higher rates of aerobic metabolism.

4. lack of skeletal muscle pump, impaired thermoregulation which restrict exercise cardiac output to subnormal levels.
5. Exercise considerations for Spinal Cord Injured Clients:

http://www.ncpad.org/disability/fact_sheet.php?sheet=62&view=all
 

http://findarticles.com/p/articles/mi_qa4108/is_200506/ai_n13642339/pg_2
D. SCI Common Complications during exercise

1. Orthostatic Hypotension (excessive venous pooling)

2. Exercise Intolerance

3. Autonomic Dysreflexia (causes extreme hypertension BP>200/100mmHg, headache, bradycardia, flushed, goosebumps, sweating & shivering.

II. Screening

1. Exercise program must be individualized

2. Set goals

3. HR

4. BP

5. Musculoskeletal

III. Determining Intensity

Karvonen Formula

1. gives upper and lower limits for target heart rate (THR) associated with exercise

2. THR calculation

a. maximum HR (MHR): 220-age (for special populations e.g. SCI, stroke, etc.), MHR should be calculated as 180-age.

b. RHR: HR measured during 5-7 minutes of rest before exercise bout (normal range is 72-80 bpm)

c. HR range: MHR-RHR

d. Upper limit of target HR: (HR range x .8) + RHR

e. Lower limit of target HR: (HR range x .6) + RHR

f. The less conditioned the individual, the lower the initial THR should be

    Techniques

3. locations on body to manually measure HR

a. radial artery (lateral side of wrist)

b. carotid artery (side of neck under jaw, just to the side of the trachea

c. if all else fails, use a stethoscope to listen to heart beat

4. when to measure HR

a. at rest before exercise begins

b. at peak exercise (just before the persons stops exercise)

c. after 1 minute of recovery (if it is not back to resting HR, check again after 5 minutes)

IV. Cardiovascular Exercise Parameters

A. Duration

1. 10-15 minutes initially and progressing to 45-60 minutes as tolerated (a good initial goal is 30 mins) of CONTINUOUS aerobic activity

2. for clients with chronic disease or for individuals who are very deconditioned, interval training works well (e.g. 1 min exercise followed by 1-2 mins. Rest)

3. work to increase exercise time and minimize rest time

B. Frequency

1. should be 3-5 exercise bouts/week

C. Intensity

1. should be adjusted to allow for appropriate THR range and duration of exercise bouts 

2. as a general rule, increase intensity only when client can maintain at least 30 mins of continuous exercise

D. Deconditioning

1. once an appropriate level of fitness is achieved, then “relatively less” effort is required to maintain current level of fitness

2. if intensity and duration are maintained, research suggests that frequency can be cut back to as few as 2 days/wk

3. if intensity and frequency are maintained, research suggests that duration can be cut back to 20-25 mins per exercise bout

4. in summary, if intensity remains the same, frequency and duration can be scaled back to maintain current fitness level

E. Exercise Programming for Individuals with Spinal Cord Injuries???

1. Mode??

2. Goals??

3. Duration/Frequency/Intensity??

STRETCHING

Stretching helps reduce spasticity and excessive activation of leg muscles during training.  Also, stretching lengthens soft tissue, increasing ROM and flexibility.  

Things to keep in mind while stretching:

1. Allot time for client stretching both before and after exercise and/or step training session (time permitting).

2. Passive stretching-muscle is slowly lengthened to tolerance. Hold position at least 20-30 seconds, repeat.

3. Use hand placements for stabilizing hand and working hand.

4. Working hand applies force slowly and gently while stabilizing hand is used to stabilize proximal segment of the limb.

5. Stretch to the limit of ROM, checking in with your client and remember regular breathing!

6. For clients with increased adductor activity (ie. SCI), stretch adductors before exercise training session and/or step training session to reduce “scissoring”. For clients with increased plantar flexor/invertor activity evert the foot while stretching the gastrocnemius and soleus muscles. Also, stretch invertors as well.

REMEMBER!!!!!  

Stretching can be creative yet effective.  There are always multiple ways to stretch the same muscle. Always keep in mind YOUR body mechanics. Finally, be aggressive yet cautious!!

Key areas/muscles to stretch:

Hip Flexors, Hamstrings, Quadriceps, Gastrocnemius, Soleus.

Muscles defined:

*Hip Flexors = Rectus Femoris (2 joint muscle), Psoas, Iliacus, Pectineus, Sartorius, TFL.

*Hip Extensors = Hamstring group (Semimembranosus, Semitendinosus, Biceps Femoris)

*Knee Flexors = Hamstring group, Sartorius, Gastrocnemius

*Knee Extensors = Quadricep group (Rectus Femoris, Vastus Lateralis, Medialis, Intermed.)

*Adductor Group = Adductor Brevis, Longus, Magnus

*Dorsiflexion of ankle = Tibialis Anterior

*Plantarflexion of ankle = Gastrocnemius, Soleus

