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Validity and Reliability of Treadmill Heart Rate Monitors.
Daniel Love, Dr. Barbara Wahl, Dr. Bryant Stamford
Heart rate (HR) monitors are now modestly priced and have become standard equipment on treadmills. How accurate and stable are such monitors under varying conditions of rest, moderate and vigorous exercise, and recovery?

Methods: Ten college-aged male subjects were monitored at rest, during moderate exercise (60% of HRmax ≈ 120 bpm), vigorous exercise (80% HRmax ≈ 160 bpm), and during recovery. Treadmill walking speed and elevation were manipulated to provide the desired HR responses as indicated on a chest-strap Polar monitoring system that had been calibrated against 60-sec EKG strips. Once the valid HR was determined, subjects gripped the treadmill sensors and readings were taken every 10-sec for one minute and compared with the Polar values.

Results and Discussion: No significant differences were found between the Polar readings and the treadmill readings at any of the four treatment levels. This suggests good agreement; however, this is misleading. The standard deviation for the treadmill monitor (85.07 +/- 21.33 bpm, 119.18 +/- 8.23 bpm, 155.13 +/- 12.02 bpm, 113.77 +/- 8.33 bpm) was much larger than the Polar monitor (90.22 +/- 4.02 bpm, 120.90 +/- 2.00 bpm, 160.77 +/- 1.40 bpm, 117.68 +/- 1.35 bpm) for each of the four treatments. This difference becomes even more evident when looking at data for each individual subject. It was concluded that treadmill HR monitors are valid and reliable (within 6 bpm) after holding for 30-sec during moderate exercise, and after 20-sec of vigorous exercise. Resting and recovery HR is less valid and reliable and requires at least 50-sec to obtain a reasonable response.

Acute Physiologic and Perceptual Responses to Static, 
PNF and CRAC Stretching

Emma Bean, Dr. Barbara Wahl, Dr. Bryant Stamford
When a muscle is stretched, the myotatic (stretch) reflex causes the muscle to contract, preventing potential damage from overstretching. Thus, when stretching, the myotatic reflex must be overcome, because contraction of the muscle prevents stretching of the infrastructural connective tissue – the primary site of flexibility. The three methods employed neutralize the myotatic reflex. PNF adds stimulation of the golgi tendon organs (GTO), promoting a relaxation reflex when the protagonist muscle is forcefully contracted. CRAC also stimulates GTO involvement, but adds contraction of the protagonist followed by contraction of the antagonist muscle for increased effect. Theoretically, the CRAC method should produce the greatest stretch, followed by PNF, then static.  

Methods: Ten female subjects completed three randomly assigned treatments. Following a 5-min generalized warm-up, the hamstring muscles of the dominant leg underwent five 3-sec control stretches to determine an accurate baseline. This was followed by 1-min of treatment stretching, then an additional five 3-sec experimental stretches. A unilateral sit-and-reach test was performed blindfolded to mask results. At the conclusion of each treatment subjects provided perceptual feedback.
Results and Discussion: The three treatments demonstrated significant  (t-test  p < .05) acute increases in flexibility when compared with controls, but there was no difference across treatments (ANOVA < .05). This suggests that once the myotatic reflex is neutralized, additional physiologic input is ineffective. Subjects perceived PNF to be the most effective, while static was perceived to be the most comfortable and useful (“likely to be used in a workout”).
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