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AMERICAN SOCIETY OF EXERCISE PHYSIOLOGISTS
9th ASEP National Conference

March 29 - 31, 2007

_____________________________________________________________
THURSDAY, MARCH 29, 2007
7:00 – 9:00 pm
Board of Directors Meeting
FRIDAY, MARCH 30, 2007
8:00 – 9:00 am 
Registration
SESSION 1 – PROFESSIONALISM
9:00 – 9:10 am
Welcome and Introduction to the 9th ASEP National Meeting and Session 1




Jesse Pittsley, PhD, EPC

ASEP President

Assistant Professor of Exercise Science

Winston-Salem State University

Winston-Salem, NC

A. Lecture

9:10 – 9:40 am
Power of a Vision
Tommy Boone, Professor and Chair, Department of Exercise Physiology, The College of St. Scholastica, Duluth, MN


Every vision comes with a cost.  There will be resistance and opposition. The ASEP vision is no different.  Exercise is medicine, and exercise physiologists are healthcare professionals.  For this reason, it is important to have a clear vision for those who are interested in a career in exercise physiology.  This is why ASEP has created the infrastructure for professionalism.  However, what are the questions exercise physiologists must ask to move toward a better future where there are credible and financially stable jobs in the public sector?  How should students and practicing exercise physiologists think about ASEP, individually and collectively?  How should they handle their frustration and opposition from critics of the ASEP organization?  In what way does the ASEP vision answer these questions?  Answers to these questions will be explored in the context of the ASEP vision.
9:40 – 10:20 am
Exercise Physiologists as Recognized Members of an Interdisciplinary Healthcare Team
Lonnie Lowery, Assistant Professor of Nutrition at the University of Akron, Akron, Ohio
Unlike students of other health-related professions, future exercise physiologists often lack specific coursework regarding client/ patient counseling. This deficit is noticeable because behavior change is the critical link between client education and actual health improvement. Fortunately, there are basic tenets of counseling that can improve the exercise physiologist-client relationship and, therefore, exercise physiology effectiveness.  The example of an overtrained athlete will serve as a point of reference, but the applicability of counseling techniques is quite broad.  Along with guidelines regarding the exercise physiology scope of practice within a healthcare team, this presentation will cover some counseling basics and offer suggestions for enhancing the exercise physiologist-client interaction. Topics will include: (1) Preparation before meeting clients (e.g. self-assessment, gathering available client/ patient data, and review of basic counseling responses; (2) The general structure of a counseling session, from the involving phase to the closing phase; (3) Mid- and post-session charting and documenting; and (4) Scheduling follow-ups and the final exercise physiologist-client session. If exercise physiologists are to be recognized members of an interdisciplinary healthcare team, awareness of these skills – many of which are utilized by other healthcare providers – is essential but presently lacking in the academic curriculum of most students.
10:20 – 10:35 
Break

_____________________________________________________________
SESSION 2 – RESEARCH and LECTURE
10:35 – 10:45 am
Introduction to Session 2
Robert Robergs, PhD, FASEP, EPC

Director, Exercise Physiology Laboratories

Exercise Science Program

The University of New Mexico

Albuquerque, NM 

A. Research
10:45 – 11:00 am      Prevalence of Overweight and Obesity in Collegiate American Football Players by Position

Dale R. Wagner and Emily Mathews. Health, Physical Education, and Recreation Department, Utah State University, Logan, UT

Introduction:  The purpose of this study was to determine overweight and obesity prevalence in a collegiate football team and to determine if body mass index (BMI) overestimated this prevalence compared to a classification based on body fat percentage (%BF).  Methods:  Height, weight, waist circumference (WC), and %BF as estimated by bioelectrical impedance analysis (BIA) were measured in 85 players.  Results:  BMI, WC, and %BF were all positively correlated (p < .01), but BMI overestimated the prevalence of overweight and obesity in 50.6% of the cases.  Thirty-five percent of the participants were classified as obese by BMI, 17.6% were classified as obese by %BF, and 17.6% had a WC which placed them in a high-risk category for coronary heart disease; 16.4% were judged obese by all three methods.  When categorized by position, offensive linemen had significantly (p < .01) higher %BF than most other positions, and on average this group exceeded the “at risk” criteria for all three assessments: BMI > 30 kg/m2, WC > 102 cm, and %BF > 25%.  Discussion:  BMI alone is not a valid indicator of overweight and obesity in a strength-trained athletic population.  However, some collegiate football players, especially linemen, meet multiple criteria for obesity.

11:00 – 11:15 am
Accelerometer Reactivity in College Students 

Ashley Gaughan, Anna Cowan, Zea Urbiztondo, and Alexander Ng. Exercise Science Program, Marquette University, Milwaukee, WI 

Introduction: By measuring the acceleration of body movements, accelerometers are considered a valid and reliable means to measure physical activity. However, it is not known how knowledge of having ones activity monitored affects or reacts with behavior of the subject.  The purpose of this study was to test the hypothesis that knowledge of wearing an accelerometer increases physical activity in college students. The overall goal of this study was to determine if accelerometers can be used to measure physical activity in studies with out the data that is collected being affected by subjects knowing that their activity is being measured.  Methods: Seven subjects of different self reported activity levels each wore an MTI uniaxial accelerometer around the waist for two weeks during waking hours. The accelerometers used were previously validated in our lab.  Data were averaged at one-minute intervals and reported as a weekly average. For the first week they were told that the accelerometer was measuring body temperature only and for the second week they were told that it was measuring physical activity only.  However, for both weeks physical activity was measured.  Each subject recorded any activity or inactivity that was out of the ordinary during the two week period. The physical activity levels for each person from both weeks were compared to see if activity levels increased when they believed that their physical activity was being measured compared to when they thought activity was not being measured. Statistics: Physical activity data recorded during the body temperature week was compared to the data from the activity week. Reliability was assessed with an ICC.  Absolute differences were assessed with a paired t-test. Results:  Results are mean ± SD. There was an ICC of 0.89 between the data from the two different weeks. There was a tendency towards lower activity during the physical activity week compared to the body temperature week (activity week = 283601 ± 61620 units, temperature week = 333792 ± 82804 units, p = 0.05). Discussion: We hypothesized that there would be significantly higher physical activity with knowledge of activity monitoring. Our results do not support our hypothesis. There are several factors that may have caused the lower activity levels during the activity week. One explanation would be that the activity level was higher in the first week of the study regardless of what subjects thought was being measured. Another explanation would be that subjects had more unusual inactivity during the activity week because of increased study time or traveling, though our impression is that this is not the case. Knowledge of activity being monitored also may have decreased the activity level for the week.  In order to determine what factor affected the activity level we plan to do further testing with more subjects in a balanced reverse order.  That is, additional subjects will be told that their physical activity will be measured in the first week and that body temperature will be measured in the second. References: 1. Welk G. et al. Medicine and Science in Sports and Exercise. 36: 1637-1645, 2004. 2. Freedson P. et al. Medicine and Science in Sports and Exercise. 30:  777-781, 1998.   
11:15 – 11:30 am
Electromyographical Analysis of Hamstring Activation During Lower Body Multi-Joint Resistance Training Exercises.

Andrea Dayne, Lauren Chmielewski, Paul Alexander, Ken Knetzger, and William P. Ebben. Marquette University Department of Physical Therapy, Program in Exercise Science, Strength and Conditioning Research Laboratory, Milwaukee, WI 
Introduction: The development of hamstring strength may prevent muscle strains and ACL injury. This muscle is frequently injured due to limited training, or disproportionate training of the quadriceps. Previous research has evaluated hamstring activation during lower body resistance exercises thought to train the hamstrings as the prime mover.  However, hamstring activation during exercises that elicit significant quadriceps activity may be a particularly useful training stimulus to reduce ACL injuries, since these injuries occur in conditions of high quadriceps activation.  The purpose of this study was to use electromyography (EMG) to quantify the hamstring muscle group activity during a variety of resistance training exercises that are commonly believed to train the quadriceps.  Methods: This study used a randomized repeated measures research design to compare motor unit recruitment of the hamstring muscle group during five resistance training exercises. Independent and dependent variables included the resistance training exercise and hamstring EMG for each of the exercises evaluated, respectively.  Sixteen NCAA division-I athletes or college students (20.81 ± 1.85 years) who participate in lower body resistance training volunteered for this study. All subjects provided informed consent and the study was approved by the university review board.  All subjects were familiarized with the test procedures during the pre-test orientation session.  Each subject’s 6 repetition maximum (6 RM) was assessed for the randomly ordered test exercises, including back squats, dead lift, step-up, lunge, and leg extension.  After at least 72 hours recovery, subjects performed a MVIC for the hamstring muscle groups and 2 full range of motion repetitions, using 6 RM loads, for each of the test exercises. Root mean square (RMS) signal processing was used on all EMG data with the second repetition normalized to each subjects’ MVIC.  Statistics:  A one way repeated measures ANOVA with Bonferonni’s post hoc test of significant main effects was conducted to assess differences between exercises, using SPSS 15.0. Results: Significant main effects were found for hamstring exercises (p < 0.001) but not for gender (p = 0.69). Post hoc tests revealed that significant differences exist between several exercises. The mean values for the dead lift, step-up, lunge, squat, and leg extension were: .51, .33, .33, .27 and .08 percent of the MVIC, respectively.  Discussion: This is the first study to assess hamstring activation during a variety of resistance training exercises thought to train the quadriceps as the prime mover. Results indicate that the dead lift is the optimal exercise for hamstring motor unit recruitment. The percentage of MVIC attained during the dead lift suggest it is a better hamstring training stimulus than exercises previously thought to specifically train the hamstrings, such as the stiff leg dead lift, single leg dead lift and good morning exercises.  The squat, step up, and lunge, yielded similar hamstring activation.  This study confirms previous findings that open kinetic chain exercises such as the leg extension offer limited hamstring activation.  Closed kinetic chain hamstring training should be included in programs designed to increase strength, reduce muscle imbalances, prevent hamstring strains, and potentially reduce ACL injuries. Findings of this study help determine the optimal exercises for inclusion. References: 1. Coole, W.G. et al. An analysis of hamstring strains and their rehabilitation. J. Orthop Sports Phys Ther. 9: 77-85. 1987.  2.  Ebben, W.P. et al. The role of the backsquat as a hamstring training stimulus. Strength Conditioning J.  22:15-19. 2000.  3.  Ebben,W.P. et al.  Electromyographical analysis of hamstring resistance training exercises. Proceedings of the XXIV International Symposium of the Society of Biomechanics in Sports, (H. Schwameder, et al., eds.) Salzburg, Austria.  2006.    
11:30 – 11:45 am
Comparison of Muscle Fatigue in Persons with HIV Infection on Highly Active Anti-Retroviral Therapy (HAART) to Those not on HAART

Ellen K. Heyer1, Joseph Farinella1, Gina Corrado1, Daniel Romanowich1, Michael Frank2, Alexander V. Ng1, FACSM.  1Marquette University, Milwaukee, WI   2 Medical College of Wisconsin, Milwaukee, WI

Purpose: Fatigue is a frequently reported symptom among persons with HIV infection, and is often reported as the most debilitating.  Fatigue is a difficult symptom to assess, and therefore treat; as it can have a variety of different, and often multiple etiologies.  The standard drug therapy for persons with HIV is termed “Highly Active Anti-Retroviral Therapy” (HAART); and consists of at least three different drugs, a combination of nucleotide reverse transcriptase inhibitors (NRTIs) and protease inhibitors. With this drug therapy, persons with HIV infection are now living longer, healthier, more active lives.  Unfortunately these drugs are not without side effects.  The NRTIs have been shown to be toxic to mitochondria by inhibiting the enzyme that replicates their DNA, though other mechanisms may be involved as well.  If persons on HAART therapy are experiencing mitochondrial depletion and possibly other mitochondrial pathologies, these could be factors leading to muscle fatigue.  The purpose of this study was to document any difference in muscle endurance time (time to task failure); in HIV+ persons on and not on HAART.  Our hypothesis was that the HAART group will have decreased endurance times.  Methods: 11 HAART  (9 men, 2 women) and 10 non-HAART (6 men, 4 women) volunteers performed regional submaximal isokinetic knee extension of the quadriceps (Biodex, 30 kicks/min, 50% peak torque, 120 degrees/s) to task failure.  Muscle fatigue was indicated by post-exercise peak force/pre-exercise peak force.  Data were analyzed using unpaired t-tests.  Results: Data are mean ± SD.  HAART and non-HAART subjects were of similar age (HAART = 43 ( 4 yr, non-HAART = 39 ( 7; p = 0.12).  There was no difference in strength between groups (HAART = 520 ( 206 N, non- isokinetic HAART = 465 ( 108, p = 0.46).  Nevertheless, the group on HAART had a shorter endurance time compared to those not on HAART, (HAART = 172.6 ± 92.7 s, non-HAART = 352.6 ± 200.7 s, (p= 0.015).  All participants fatigued to a similar end point (HAART = 68 ( 16%, non-HAART = 72 ( 18%, p = 0.31). Conclusions:  HAART in persons with HIV infection results in decreased local muscle endurance consistent with decreased muscle oxidative capacity and mitochondrial impairment.  Funded by Sigma Tau Pharmaceuticals

B. Lecture

11:45 – 12:00 pm
The EP Entrepreneur…Inventing Oneself  

Shane Paulson, MNAEP President, Director of the Exercise Physiology Department. Galeon Osakis, MN, Founder and CEO, PhysioLogic Human Performance Systems

The purpose of this lecture is to share some hands-on and work experiences that have helped me create professional and financial opportunities.  I will discuss why I believe this is the ‘golden age’ for Exercise Physiologists.  Finally, I will present details about a current project that has garnered the attention of the Minnesota Department of Health and the Department of Human Services, and how it may provide valuable leverage in our efforts to secure title protection and licensure in the state of Minnesota (and other states).  

12:00 - 1:00 pm
Lunch
_____________________________________________________________
SESSION 3 – LECTURE AND RESEARCH
1:00 – 1:05 am
Introduction to Session 3
Robert Robergs, PhD, FASEP, EPC

Director, Exercise Physiology Laboratories

Exercise Science Program

The University of New Mexico

Albuquerque, NM 

A. Lecture

1:05 – 1:30 pm 
To Finish is to Win: Equine Ultraendurance  
Jon K. Linderman. Editor-in-Chief, Journal of Exercise Physiologyonline, Associate Professor of Health and Sport Science, Director of Basic Sciences, Doctorate of Physical Therapy Program, University of Dayton, Dayton, OH 

The concept of man versus horse is not new.  Jessie Owens raced and defeated thoroughbreed race horses in 100 yard dashes, and in 2004 Huw Lobb won the 22 mile Man vs. Horse race in Wales for the first item in the events history of more than 25 years.  However, world record speeds for horses over distances from 200 yards to 2 miles are 40 to 43 mph, and horses have completed 100 mile endurance events in under 8 hours, both greatly exceeding speeds for human runners.   Rather than discuss which mammal is superior, the purpose of this discussion is to describe the unique characteristics of equine distance events, as they conform to the philosophy of "To Finish is to Win" the guiding principle of the American Endurance Ride Conference (www.aerc.org).  Buddy Crawford, the fictional unscrupulous horse trainer in Jane Smiley’s novel "Horse Heaven" indicated that if a horse fell dead after crossing the finish line, he (the horse) had done his job. It was Buddy's opinion that horses were bred to run and he would not stand in their way.   However, the rules governing endurance events in most countries are designed for the welfare of the horse, who unlike human counterparts in endurance events, do not volunteer to compete in competition.  Competitors and veterinarians must therefore rely on field measures to guide them in determining the stress placed upon the animal during competition.  Similar to humans in competition measures of exercise-induced stress include cardiopulmonary parameters, hydration, and somewhat dissimilar to humans also include measures of gut function, as well as musculoskeletal abnormalities.  In fact, horses at mandated vet checks, occurring every 10 to 25 miles, are still on the clock until they reach pre-determined parameters of cardiopulmonary recovery, and a horse finishing an event, whether 25 or 100 miles in distance, must be judged "fit to continue" by these parameters upon completion of an event.  The purpose of this discussion is to describe the steps taken to ensure safety for horses in endurance competition, and related similarities and dissimilarities between physiology in human and equine distance athletes.
1:30 – 2:00 pm
Paradigm Shift from Bone Density to Strength: Questioning Dogma.
Joe Warpeha.  Doctorate Candidate, School of Kinesiology, University of Minnesota, Minneapolis, MN

Bone health is too often taken for granted and is not given much consideration until issues such as a fracture or diagnosis of osteoporosis / osteopenia arise. Fracture is a major health concern as the mortality rate of elderly individuals in the year following hip fracture is 15-20% with current projections estimating that the number of hip fractures will double to 2.6 million by the year 2025. This talk will take a closer look at the biology and mechanics of bone with specific emphasis on the advantages and disadvantages of how bone strength is currently assessed through surrogate measures like bone mineral density (BMD) in an attempt to predict fracture risk. Additionally, new insights into bone health as well as techniques for its assessment will be explored. The age-old ideas of obesity being protective against osteoporosis and non-weight bearing sports facilitating less-than-optimal bone strength will be challenged and backed up by the latest research from the field of musculoskeletal health. This discussion will seek to enlighten the audience as to the precautions that must be taken when interpreting such well-established and accepted criteria for assessing bone health and predicting fracture risk. A gold standard for bone assessment like dual-energy X-ray absorptiometry and the surrogate measures of bone strength that it yields (e.g., BMD) only make up one piece of the bigger puzzle which is an idea that, unfortunately, goes relatively unnoticed by the majority of professionals working on the front lines.

B.  Research
2:00 – 2:15 pm 
No Gender Differences in the Rate of Force Development and Time to Takeoff During the Vertical Jump 

William P. Ebben, Randall L. Jensen, and Eamonn Flanagan. Marquette University Department of Physical Therapy, Program in Exercise Science, Strength and Conditioning Research Laboratory, Milwaukee, WI 
Introduction:  Rate of force development (RFD) and RFD during the first 250ms are used to evaluate athletic abilities.  However, the time course of force development has not been clearly established for the vertical jump. Similarly, no previous research has assessed the time course to take off for the vertical jump. Gender differences in measures of muscular power such as the vertical jump and Olympic weightlifting demonstrate that women are capable of 54 to 73% of their male counterparts. The purpose of this study was to determine the time to takeoff (TTT) as well as the RFD during the vertical jump and to evaluate gender differences therein.  Methods:  Twenty four men (20.20 ± 2.10 years) and 21 women (20.71 ± 2.10 years) NCAA Division-I track and field athletes served as subjects.  All subjects provided informed consent and the study was approved by the institutions’ review board. Subjects performed the vertical jump with kinetic data obtained via an AMTI force plate with TTT determined by subtracting the time of the beginning of the concentric muscle action from the time of take off from the force platform. Rate of force development was calculated for the concentric phase and expressed as N·sec.  Statistics: Data were evaluated with SPSS 15.0 using a one-way ANOVA to evaluate gender differences in the TTT and RFD.  Results: No statistically significant differences were found between men and women in the TTT (p = 0.076).  For men and women, mean TTT values were 413.91 ± 84.71 and 468.14 ± 114.59 ms, respectively. No statistically significant differences in RFD were found when comparing men and women (p = 0.11).  For men and women, mean RFD values were 5038.39 ± 1592.13 and 4118.89 ± 2184.03 N·sec, respectively.  Discussion: No previous study has evaluated gender differences in the TTT or RFD during the vertical jump. Despite modest mean differences, TTT and RFD data suggest that women jump nearly as quickly and develop force at a rate that is similar to males.  This finding is in contrast to previously published descriptions of gender differences in power output during Olympic weightlifting and jumping. The mean duration during which force is developed confirms the suggestion that maximal jumping is a long stretch shortening cycle activity of more than 250 ms.  Though not previously reported in the literature, this study reveals that concentric force is developed within 475 ms during the maximal vertical jump.  Measuring RFD within the first 475 ms, as well as TTT, may be the most useful practical measures for those who wish to evaluate athletes maximal vertical jump characteristics.  References: 1. Schmidtbleichter, D. Training for power events. In: Strength and Power in Sport. P.V. Komi, ed. Boston: Blackwell Scientific. 1992: 381-395.  2. Fleck, S.J. and W.J. Kraemer. Designing Resistance Training Programs (3rd edition).  Champaign, Il. Human Kinetic Publishers. 2004.                     
2:15 – 2:30 pm
Validation of a Single-Stage Submaximal Treadmill Walking Test
Dale R. Wagner1, Lindsey J. Waddoups1, Jennifer A. Fallon2, and Edward M.Heath1.  1Health, Physical Education, and Recreation Department., Utah State University, Logan, UT; 2Psychology Department., Utah State University, Logan, UT

Purpose: The Ebbeling et al. single-stage treadmill walking test is commonly used to predict maximal oxygen consumption (VO2 max) from a submaximal effort between 50% and 70% of the participant’s age-predicted maximum heart rate (HR max).  The purpose of this study was to determine if this submaximal test correctly predicts VO2 max at the low (50% of HR max) and high (70% of HR max) ends of the specified HR range for males and females aged 18-55 y.  Methods: Two trials of the submaximal test, one at the low intensity and one at the high intensity, were completed by each participant (N = 34) with trial order randomly assigned.  A subset of 22 participants concluded their second trial with a VO2 max test.  Results: VO2 max estimations from the Ebbeling et al. equation were significantly lower (p < 0.01) at the low intensity (40.5 ± 9.3 ml·kg-1·min-1) compared to the high intensity (47.5 ± 8.8 ml·kg-1·min-1).  Additionally, the predicted VO2 max was underestimated by 3.5 ml·kg-1·min-1 (p = 0.02; 95% CI = - 6.4 to - 0.6 ml∙kg-1∙min-1) for the low intensity trial and overestimated by 3.5 ml·kg-1·min-1 (p = 0.01; 95% CI = 1.1 to 6.0 ml∙kg-1∙min-1) for the high intensity trial compared to the measured VO2 max (47.9 ± 8.9 ml∙kg-1∙min-1; n = 22). Conclusion: The predictive validity of the Ebbeling et al. single-stage submaximal treadmill walking test is diminished when performed at the extremes of the specified HR range.

2:30 – 2:45 pm
Dynamic Squats Result in Greater Rectus Femoris and Vastus Lateralis  Motor Unit Recruitment Than Isometric Squats
Diana Mitsche, Christina Feldmann, Lauren Chmielewski, Ken Knetzger, and William P. Ebben. Marquette University Department of Physical Therapy, Program in Exercise Science, Strength and Conditioning Research Laboratory, Milwaukee, WI 
Introduction: Isometric training is purported to result in maximal motor unit recruitment and some sources have suggested that isometric strength is correlated to sport performance.  Previous studies have tested isometric squats at approximately 35 and 45 degrees of knee and hip joint flexion, respectively. The purpose of this study was to compare the motor unit recruitment associated with dynamic and isometric squats in order to determine which condition offers greater motor unit recruitment of the rectus femoris and vastus lateralis.  Methods: Subjects included 7 female and 6 male collegiate athletes and students who regularly participated in lower body resistance training (age= 21.3 ± 1.9 years; squat 1RM = 119.86 ± 37.0 kg). Subject’s mean squat totals were 1.6 times body mass.  All subjects provided informed consent and the study was approved by the university review board.  Six repetition maximums (RM ‘s) of the back squat were determined in a pre-test orientation session. During the test session, subjects performed two repetitions of both the 6 RM dynamic squat and the isometric squat at approximately 35 and 45 degrees of knee and hip joint flexion, respectively, in a randomized order. Electromyographic data were collected for the rectus femoris and vastus lateralis muscle groups. Root mean square (RMS) signal processing was used on all EMG data which were analyzed for the second repetition of the 6RM squat and compared as a percentage of the isometric squat.  Statistics: Data were evaluated with paired samples t-test using SPSS 15.0   Results: Results reveal statistically significant differences between the dynamic and isometric squat conditions for the rectus femoris (p < 0.05) and vastus lateralis (p < 0.001).  During the dynamic squats, the rectus femoris muscle yielded an average of 3.53 times the motor unit recruitment compared to the isometric condition.   For the vastus lateralis, dynamic squats yielded 1.59 times greater motor unit recruitment than the isometric condition. Discussion: Results of this study suggest that dynamic squat training is a superior stimulus with respect to motor unit recruitment of the muscles assessed. This finding is consistent with previous reports questioning the utility of isometric training. Results are particularly pronounced in light of the fact that the dynamic squat data was collected for the second repetition of 6 RM loads.  Superior motor unit recruitment during the dynamic squat may be a function of training specificity.   References:  1. Hakkinen, K. Force production characteristics of leg extensor, trunk flexor, and extensor muscles in male and female basketball players. J. Sports Med. Phys. Fitness. 31:325-331. 1987.   2. Schaub, P.A. and T.W. Worrell. EMG activity of six muscles and VMO:VL ratio determination during a maximal squat exercise. J. Sport Rehabil. 4:195-202. 1995.  3.  Wilson, G.J. and A.J. Murphy. The use of isometric tests of muscular function in athletic assessment. Sports Med. 22: 19-37. 1996. 3.   
2:45 – 3:00 pm
The Effects of Four Different Warm-Up Conditions on Anaerobic Power.

Paul F. Mellick. Program of Exercise Science, Winston-Salem State University, Winston-Salem, NC

Introduction: This study was designed to evaluate the effects of four warm-up conditions on anaerobic power.  Methods: Five male and five female subjects completed a Wingate test preceded by a warm-up of three sets of 10 submaximal squats, (SS), three sets of 10 squat jumps, (SJ), a standard Wingate bike warm-up (BW), and a control of no warm-up at all.  The subjects’ absolute peak power (APP), total work (TW), mean power (AMP), fatigue index (FI), relative peak power (RPP), relative work (RW), and relative mean power (RMP) were all calculated using the appropriate formulae (appendix C) and data recorded during the Wingate test.  Statistics: These variables were compared using ANOVA with repeated measures and a probability of 0.05 to determine significance.  Results: The analyses of data revealed that a subject’s APP, TW, AMP, FI, RPP, RW, and RMP did not change regardless of what warm-up was done prior to exercise.  Discussion: These results suggest that an anaerobic warm-up does not improve anaerobic performance.

_____________________________________________________________
SESSION 4  - RESEARCH AND LECTURE
3:00 – 3:15 pm
Introduction to Session 4 

Dale R. Wagner, PhD, EPC

Assistant Professor

Department of HPER

Utah State University

Logan, UT




A. Research
3:15 – 3:30 pm
Using Squat Testing to Predict Training Loads for the Deadlift, Step-up, Lunge, and Leg Extension

Christina Feldmann, Diana Mitsche, Andrea Dayne, Ken Knetzger, and William P. Ebben. Marquette University Department of Physical Therapy, Program in Exercise Science, Strength and Conditioning Research Laboratory, Milwaukee, WI 
Introduction: Resistance training program design includes the prescription of exercise load.  Exercise loads are frequently determined through testing multi-joint exercises, though it is impractical and thus uncommon for practitioners to test more than a small number of exercises.  Previous research has determined that the squat is effective at predicting loads for a variety of lower body exercises that activate the hamstrings muscle group as the prime mover.  The purpose of this study was to determine if there is a linear relationship between the squat and a variety of resistance training exercises thought to activate the quadriceps muscle group as a prime mover.  This study also sought to create prediction equations for the determination of exercise load based on the squat load.  Methods: Six repetition maximums (6 RM) of the back squat, as well as 4 common resistance training exercises including the dead lift, step-up, lunge, and leg extension were determined for each subject.  Subjects included 21 collegiate athletes and students who regularly participated in lower body resistance training (20.86 ± 1.85; squat 6 RM = 98.2 kg). All subjects provided informed consent and the study was approved by the university review board. Statistics: Data were evaluated with SPSS 15.0 using linear regression analysis to predict exercise loads from 6 RM squat tests.  Results: Analysis of data revealed that the squat was a significant predictor of the load for the dead lift (r² = 0.81, SEE= 13.5 kg), step-up (r² =71, SEE = 16.6 kg), lunge (r² = .62, SEE = 21.7 kg;), and leg extension (r² = 0.67, SEE = 17.69 kg) exercises.  Based on the analysis of the data, prediction equations can be created.  Discussion:  This is the first study to use squat testing results to predict loads for a variety of resistance training exercises thought to activate the quadriceps as a prime mover.  Results of this study demonstrate regression values that suggest that there is a moderate to strong relationship between squat testing data and a variety of other exercises.  Relatively large SEE’s are thought to be the result of a fairly heterogeneous sample and a moderate degree of between subject variability in exercise performance.  Nonetheless, these results offer a method of determining exercise load for exercise prescription that may be more precise than guessing or trial and error.     References: 1. Baechle, T.R. et al., In: Essentials of Strength Training and Conditioning, Champaign, IL. Human Kinetics. 2000. pp 395-425. 2.  Ebben, W.P. et  al.,   Proceedings of the XXIV International Symposium of the Society of Biomechanics in Sports, (H. Schwameder, et al., eds.) Salzburg, Austria.  2006.   3. Whisenant, M.J. et al. J. Strength Cond. Res. 17: 221-227. 2003.  4.  Willardson, J.M. et al.  J. Strength Cond. Res. 18: 567-571. 2004.    
B. Lecture
3:30 – 3:45 pm
The Women’s Marathon: Lessons in History for the Sports Scientist

Jon K Linderman. Department of Health and Sport Science, The University of Dayton, Dayton, OH 

Introduction: Running is perhaps the most universal of sporting activities. Of all running events women have the least history in the marathon, competing for about thirty years, while men have competed in the recognized marathon distance of 26.2 miles since the 1908 Games in London . Dramatic improvements in the women’s marathon world record in the fifteen years following Title IX prompted debate as to whether women might actually be better suited for endurance running, due to an enhanced ability to utilize fat as energy. Important historical events and a changing global culture have also had significant influence upon elite level marathon performance for men and women. Important events in world history that influenced quantity and quality of athletes include the World Wars, post-war political changes, such as the emergence of the Soviet Union, as well as cultural changes in non-Westernized countries allowing athletes, particularly those from African nations, to dramatically influence distance running.  Although events appear to occur and evoke similar changes in proficiency of running the marathon for men and women, these events occur at different points in world history chronologically and perhaps in a more compressed time frame.  Rather than examine differences in performance based upon sex in manner of the historical birthplace of exercise physiology, The Harvard Fatigue Laboratory, deducing rate limiting steps in man as a machine, the purpose of this presentation is to examine important events and changes in world history that may have impacted performance of marathon running for both men and women. References:. Cureton et al. Med Sci Sports Exerc. 12: 288-294, 1980. 2.  Cureton et al. E J Appl Physiol 54 : 656-660, 1986. 3.  Gorman http://www.runnersworld.com/article/printer_friendly/0%2C5046%2Cs1-51-0-0-852%2C00.html. 4. Marathon guide. http://www.marathonguide.com/history/records/index.cfm 5. Noakes, T. The lore of running. Leisure Press, Champaign, IL, 1991. 6. O'Brien, et al. Med Sci Sports Exerc 25:1009-1017, 1993. 7. Riddell et al. Int   Sport Nut Exerc Metab. 13: 407-421, 2003. 7. Whipp Nature 355(6355): 25, 1992.

3:45 – 4:15 pm
Quantifying Caloric Expenditure During Resistance Exercise
Robert A. Robergs, Torian Gordon, Jeffrey J. Reynolds, Thomas B. Walker.  Exercise Physiology Laboratories, The University of New Mexico, Albuquerque, NM 87131.

Introduction: Despite the popularity of resistance training (RT), an accurate method for quantifying its metabolic cost has yet to be developed.  Methods: We applied indirect calorimetry during bench press (BP) and parallel squat (PS) exercises for five consecutive minutes at several steady state intensities for 23 (BP) and 20 (PS) previously trained men.  Tests were conducted in random order of intensity and separated by five minutes.  Resultant steady state VO2 data, along with the independent variables load and distance lifted, were used in multiple regression to predict the cost of RT at higher loads.  Statistics: The prediction equation for BP was Y` = 0.132 + (0.031)(X1) + (0.01)(X2), R2 = 0.728 and Sxy = 0.16, while PS can be predicted by Y` = -1.424 + (0.022)(X1) + (0.035)(X2), R2 = 0.656 and Sxy = 0.314; where Y` is VO2, X1 is the load measured in kg and X2 is the distance in cm.  Based on an RER of 1.0 and a caloric equivalent of 5.05 Kcal/L, VO2 was converted to caloric expenditure (Kcal/min).  Findings: Using those equations to predict caloric cost, our resultant values were significantly larger than caloric costs of RT reported in previous investigations.  Despite a potential limitation of our equations to maintain accuracy during very high intensity RT, we propose that they currently represent the most accurate method for predicting the caloric cost of bench press and parallel squat.

4:15 – 4:45 pm
 Fitness Assessment: What, Why, When, and How
Dale R. Wagner.  Assistant Professor, Department of Health, Physical Education, and Recreation, Utah State University, Logan, UT

Purpose: The purpose of this tutorial is to educate exercise physiologists and health and fitness professionals about valid field methods for assessing the various health-related components of fitness.  Objectives: Objectives for this presentation include identifying and describing: (1) why fitness assessment is important and how the results can be used, (2) several different ways to assess each of the health-related components of fitness, (3) the steps in preliminary screening and health risk stratification, and (4) the sequence of testing when doing a battery of fitness assessments.  Needs Statement: Despite its importance to the design and evaluation of exercise programs, many personal trainers still fail to adequately perform fitness assessments.  Updates from the 7th ed of the ACSM Guidelines and the 5th ed of Advanced Fitness Assessment and Exercise Prescription will be given.  Description: The presentation begins with the difference between health-related and performance fitness components and how assessments can be used.  Procedures for preliminary screening and health risk stratification are covered.  Several different field methods and tests for assessing each of the health-related components of fitness (e.g., cardiorespiratory fitness, musculoskeletal fitness, body composition, and flexibility) are discussed so that conference attendees can choose the method that best suits their needs.  The presentation concludes with tips for organizing and administering a battery of tests and interpreting the results.

4:45 – 5:00 pm
 Closing the Day!  Final Thoughts
Jesse Pittsley, PhD, EPC

ASEP President

Assistant Professor of Exercise Science

Winston-Salem State University

Winston-Salem, NC
6:00 – 8:00 pm 
ASEP Social
Sponsored by:

Minnesota Association of Exercise Physiologists
Shane Paulson, President
The MNAEP is proud to be the professional organization dedicated to the advancement of Exercise Physiologists in Minnesota and surrounding states of the upper Midwest.  Founded April of 2000, it is modeled after our national organization (ASEP).  Since then, MNAEP has followed the ASEP example of the developing the infrastructure within Minnesota to operate as a profession (code of ethics, scope of practice, and accreditation of academic programs).  Members of MNAEP acknowledge and support our professional relationship with the American Society of Exercise Physiologists.  After 10 years, the momentum of our emerging profession is reaching a critical mass.  More than ever, preventable diseases are in the news and Exercise Physiologists are leading the charge to implement proactive and preventative intervention programs. 
_____________________________________________________________
SATURDAY, MARCH 31, 2007
8:00 – 9:00 am 
Registration

SESSION 5– RESEARCH AND LECTURES
9:00 – 9:15 am
Welcome and Introduction to Session 5
Jesse Pittsley, PhD, EPC

ASEP President

Program of Exercise Science

Winston-Salem State University

Winston-Salem, NC
A. Research
9:15 – 9:30 am
Music Tempo and Cardiovascular Responses During Sub-maximal Treadmill Exercise

Larry Birnbaum, Derek Mann, Mike Schmidt, and Terah Whitehouse. Exercise Physiology Department, The College of St. Scholastica, Duluth, MN  

Introduction:  People commonly listen to music while working out.  Some believe it helps them increase the intensity and/or duration of their workout, particularly if the tempo is upbeat.  The purpose of this study was to determine if the tempo of music affected cardiovascular responses while jogging.  Methods:  Ten subjects jogged for 20 minutes at 70% of their age-predicted HRmax.  Each subject repeated the test protocol on two different days; one in which he listened to fast music and the other in which he listened to slow music.  Physiological variables were measured during and at the end of the exercise sessions.  A paired t test was used to compare the fast music group to the slow music group with alpha set at .05.  Results:  No significant differences were found in any of the physiological variables between the two groups.  These variables included VO2, Q, HR, SV, a-vO2 diff, BP, DP, SVR, VCO2, VE, TV, Fb, and RER.  Discussion:  We hypothesized that music tempo would affect one or more physiological parameters while jogging.  Since we found no difference between the fast music and slow music groups, we concluded that music tempo did not affect cardiovascular physiology while jogging for a relatively short duration.  A number of issues need to be addressed in future studies in this area including volume, individual music preferences, physiological measures and their relationship to performance (e.g., VO2max test, Wingate test), and of course, sample size.  References:  Anshel M. et al.  Res Q, 49:109-113, 1979.  Beckett A.  J Music Ther, 27,126-136, 1990.  Brownley K. A. et al.  Int J Psychophysiol, 19(3), 193-201, 1995.   Copeland B.L. et al.  J Sports Med Phys Fitness, 3,100-103, 1991.  Helper C. et al.  IAHPERD J, 29(2), 1996.  Schwartz S. E. et al.  J Cardiopulm Rehabil, 10, 312-316, 1990.  Urakawa K. et al.  Tohoku J Exp Med, 206, 213-218, 2005.

9:30 – 10:00 am 
Recommended Protocol Durations For Testing 
VO2max
Byung-Kon Yoon, Len Kravitz, Robert A. Robergs. Exercise Physiology Laboratories, The University of New Mexico, Albuquerque, NM 

Introduction: The purpose of this study was to compare VO2max, VO2–time slopes at the end of the protocol (last 30 s), and the presence of a VO2 plateau (VO2–time slope < 0.05 L/min during last 30 s) across 4 protocol durations (5, 8, 12, and 16 min) during incremental cycling exercise to VO2max. Methods: Eight male (23.8 ( 3.2 yr) and eight female (26.0 ( 8.9 yr) subjects of moderate to high fitness levels participated in the study. Results: VO2max was significantly higher in men than women for each protocol duration, with main effect means of 4.23 vs. 2.84 L/min, respectively.  For women, VO2max did not differ between any protocol duration.  For men, VO2max for the 8-min protocol (4.44 ( 0.39 L/min) was significantly higher than all other protocol durations.  Analysis of covariance, using the highest VO2max as the covariate, removed all protocol duration significance for men.  The VO2slope for the final 30 s of each test was significantly lower for the 16 compared to 5 min protocol for both men and women. The ventilation threshold across four protocols was similar at approximately 76% of VO2max for both men and women. Findings: The protocol duration of tests to VO2max should be between 8 and 10 min for healthy moderate to highly trained subjects.

B. Lecture
10:00 – 10:30 am
Selective Regional Thermal Manipulation via a Heating/Cooling Garment: Applications from Space to Sport
Joe Warpeha.  Doctorate Candidate, School of Kinesiology, University of Minnesota, Minneapolis, MN

Thermoregulation of the human body is a topic that receives significantly less attention than other more heavily researched areas like cardiovascular fitness and muscular strength yet plays just as important a role in everything from chronic disease to elite sports performance. Across this continuum, one common theme is the fact that adequate thermoregulation is absolutely paramount. From astronauts in the bitter cold of outer space to soldiers in the sweltering deserts of the Middle East to athletes pushing the physiological limits of human capacity, the body uses everything in its evolutionarily mediated arsenal to maintain internal temperatures within a very narrow range (when compared to the massive external environmental extremes that humans find themselves in either by choice or chance). At the University of Minnesota, researchers in the Laboratory for Health and Human Performance in Extreme Environments are currently working on the applications of selective regional insertion and extraction of heat via various liquid heating/cooling garment designs to aid the body in its never-ending task of thermoregulation even in the context of environments that humans were never meant to thrive in. This discussion will briefly review thermoregulatory physiology, introduce the basic concepts of the heating/cooling garment designed and patented at the University of Minnesota, and look at some of the studies currently underway in conjunction with NASA as well as proposed research involving sport and performance.   

10:30 – 10:45 am
Break
_____________________________________________________________
SESSION 6 – SYMPOSIUM
10:45 – 10:50 am
Introduction to Session 6

Jesse Pittsley, PhD, EPC
ASEP President
Program of Exercise Science

Winston-Salem State University

Winston-Salem, NC

10:50 – 11:50 am
An Update On Skeletal Muscle Metabolic Acidosis: Quantifying Proton Balance For The Reactions of Non-Mitochondrial Catabolism in Skeletal Muscle
Robert A. Robergs, Exercise Physiology Laboratories, The University of New Mexico, Albuquerque, NM 

Limited research and data has been published for the H+ coefficients for the metabolites and reactions involved in non-mitochondrial energy metabolism.  The purpose of this investigation was to compute the fractional binding of H+, K+, Na+ and Mg2+ to 21 metabolites of skeletal muscle non-mitochondrial energy metabolism, resulting in 104 different metabolite-cation complexes.  Fractional binding of H+ to these metabolite-cation complexes were applied to 17 reactions of skeletal muscle non-mitochondrial energy metabolism, and 8 conditions of the glycolytic pathway based on the source of substrate (glycogen vs. glucose), completeness of glycolytic flux, and the end point of pyruvate vs. lactate.  For pH conditions of 6.0 and 7.0, respectively, H+ coefficients (-‘ve values = H+ release) for the creatine kinase, adenylate kinase, AMP deaminase and ATPase reactions were 0.8 and 0.97, -0.13 and -0.02, 1.2 and 1.09, and -0.01 and -0.66, respectively.  The glycolytic pathway is net H+ releasing, regardless of lactate production, which consumes 1 H+.  For glycolysis fueled by glycogen and ending in either pyruvate or lactate, H+ coefficients for pH 6.0 and 7.0 are -3.97 and -2.01, and -1.96 and  -0.01, respectively.  When starting with glucose, the same conditions result in H+ coefficients of -3.98 and -2.67, and -1.97 and –0.67, respectively.  The most acidifying reaction of glycolysis is the glyceraldehydes-3-phosphate dehydrogenase reaction, with H+ coefficients for pH 6.0 and 7.0 of -1.58 and -0.76, respectively.  Incomplete flux of substrate through glycolysis would increase net H+ release due to the absence of the pyruvate kinase and lactate dehydrogenase reactions, which collectively result in H+ coefficients for pH 6.0 and 7.0 of 1.35 and 1.88, respectively.  The data presented provide an extensive reference source for academics and researchers to accurately profile the balance of protons for all metabolites and reactions of non-mitochondrial energy metabolism.  The data also improve the understanding of the cause of metabolic acidosis, and reveal the greater role of glycolysis in net H+ release than previously assumed.

11:50 – 12:00 am
Closing Remarks
Jesse Pittsley, PhD, EPC

ASEP President





12 noon

Adjourn 
