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ROOM: Exhibit Hall

3280	 Board	#1	 June	2		 8:00	AM	-	9:30	AM
Validity	of	Bioelectrical	Impedance	Measurement	in	
Predicting	Fat-Free	Mass	of	Chinese	Children	and	
Adolescents	
Lin Wang, Stanley Sai-Chuen Hui, FACSM. The	Chinese	University	
of	Hong	Kong,	Hong	Kong,	Hong	Kong. 
(No relationships reported)

The validity of bioelectrical impedance analysis (BIA) equations for estimating fat-free 
mass from in Chinese children and adolescents has not been verified.
PurPose:  The study aims to develop BIA equations for the estimation of fat-free 
mass (FFM) that are appropriate for Chinese children and adolescents.
metHoDs:  A total of 255 healthy Chinese children and adolescents aged 9-19 years 
old (127 males and 128 females) participated in the bioelectrical impedance measurement 
at 50 kHz between the hand and the foot, as well as the criterion measure of FFM using 
dual-energy X-ray absorptiometry (DEXA). Multiple regression analysis was employed to 
develop prediction equations for FFM from BIA measurement. A double cross-validation 
approach was used to determine the predicative accuracy of developed BIA equations. 
Differences between measured and predicted FFM were examined by Bland-Altman 
analysis. Bland-Altman plots were also generated to illustrate the residual errors.
resuLts: Using multiple linear regression and cross-validation against DEXA 
measurement, a FFM prediction equation was produced as follow: FFM (kg) = 1.613 
+ 0.742 × height (cm)2/impedance (Ω) + 0.151 × body weight (kg); R2	= 0.95; SEE 
= 2.45kg; CV = 6.5%. The mean difference between DEXA-measured and predicted 
FFM was 0.02 ± 2.45 kg; 95% limits of agreement was -4.78 to 4.82 kg FFM.
ConCLusions: From the data collected in the present study, a BIA equation for 
predicting FFM of Chinese children and adolescents has been developed. The equation 
is applicable over a larger range of body sizes and age. With the use of appropriate 
BIA equation, BIA can provide a practical and valid measurement of body composition 
among Chinese children and adolescents.

3281	 Board	#2	 June	2		 8:00	AM	-	9:30	AM
Regression	Models	to	Predict	Abdominal	Obesity	With	Waist	
Circumference	in	Children	
João P. Magalhães1, Diana A. Santos1, António Palmeira2, Sandra 
Martis2, Fátima Baptista1, Ezequiel M. Gonçalves1, Cláudia S. 
Minderico2, Luís B. Sardinha1. 1Faculty	of	Human	Kinetics	technical	
University	of	Lisbon,	Lisbon,	Portugal.	2Lusofona	University,	Lisbon,	
Portugal. 
(No relationships reported)

BaCkgrounD: Waist circumference (WC) is positively correlated with abdominal 
fat content, and it is considered a good anthropometric indicator for diagnosing 
abdominal obesity across different age groups, including children. Investigation 
has confirmed that early obesity in childhood is associated with an increased risk of 
chronic diseases in adult ages.
PurPose:  To develop and cross-validate prediction equations to estimate abdominal 
obesity based on waist circumference, independently for boys and girls in children.
metHoDs:  Abdominal body fat (ABF) was assessed using Dual Energy X-ray 
Absorptiometry (DXA) in 271 boys and 241 girls aged 10.3 ± 0.6 years. ABF was 
measured in a region of interest between L2-L4. WC was measured according to the 
NIH protocol (on the superior border of the iliac crest), to the WHO protocol (between 
the lower rib and iliac crest), and to Lohman’s protocol (on the narrowest part of 
the torso). Prediction equations were established, independently for boys and girls, 
using a cross validation method. One hundred and eighty boys and 161 girls were 
used to develop the two prediction equations (2/3 of the sample). Cross validation 
was performed on a representative hold-out sample of 91 boys and 80 girls (1/3 of 
the sample). Cross-validation included paired samples t-tests and analysis of Pearson 
Correlation Coefficient (r), and standard error of estimate (SEE).
resuLts: Because the NIH protocol yielded the highest correlation coefficient with 
ABF, we selected this variable to develop and validate the prediction models. Mean 
values for ABF in the hold-out sample were 0.7 (± 0.54) kg and 0.86 (± 0.56) kg, 
for boys and girls, respectively. Both equations cross-validated very well, for girls 
(r=0.92 and SEE=0.225 kg) and for boys (r=0.92 and SEE=0.211 kg). There were no 
differences in the mean values between both equations and ABF assessed with DXA (p 
>0.05). The new prediction equation for boys was ABF = 0.058 * WC - 3.053 and for 
girls ABF = 0.061 * WC - 3.192.
ConCLusions: These results indicate that the prediction equations perform very 
well to predict ABF assessed with DXA for both boys and girls. With these models 
including a very simple measurement such as WC, one can readily estimate a fatness 
atherogenic phenotype.

resuLts: Regardless of the number of repetitions completed, RPE increased 
throughout each set in a linear fashion. Normalized to the % maximal repetitions 
across all levels of resistance, RPE had scalar properties, and there was a strong 
relationship between RPE and % repetitions (R2=0.93). 
ConCLusion: This study supports the concept that RPE increases in a scalar 
manner with relative fatigue during resistance exercise just as it does during whole-
body ambulatory activity.

 

3279	 Board	#244	 June	1		 3:30	PM	-	5:00	PM
Shoulder	Muscle	Activation	Of	Novice	And	Weight-trained	
Females	During	Push-ups	On	An	Unstable	Surface	
Brittany E. Russell, Jennifer Lindsay Newsome, Bryan L. Riemann. 
Armstrong	Atlantic	State	University,	Savannah,	GA. (Sponsor: T. Jeff 
Chandler, FACSM)
(No relationships reported)

Performing closed kinetic chain exercise on an unstable surface increases the muscle 
stability demands. In contrast to the research conducted considering lower extremity 
and muscle activation during training on unstable surfaces, there is a lack of research 
on the upper extremity. Furthermore whether acute responses differ between weight-
trained versus untrained subjects is unknown. 
PurPose: To compare shoulder muscle activation of novice (untrained) and 
experienced weight lifters during three different push-up variations.
metHoDs: Muscle activity of the dominant arm biceps brachii (BI), triceps (TR), 
upper trapezius (UT), anterior deltoid (AD), sternal (SPM) and clavicular (CPM) 
portions of the pectoralis major and the serratus anterior (SE) were measured by 
way of surface electromyography (EMG) in 12 novice 64.33±10.08kg, 1.69±0.07m, 
23.0±2.8yrs) and 12 experienced (64.58±8.02kg, 1.69±0.04m, 22.6±1.7yrs) weight 
lifters. Subjects performed five repetitions of three push-up variations, stability discs 
under hands, stability discs under feet, no stability disc, in a random order. Average 
EMG amplitude during the concentric phase of each push up variation repetition was 
computed and averaged across the five trials. Separate group by push up variation 
analysis of variance was used for each muscle with statistical significance considered 
at P<.05.
resuLts:With the exception of the BI, exercise had significant effects on muscle 
activity. Four muscles, SPM, CPM, AD and TR, demonstrated significantly higher 
activity during PUH and SPU compared to PUF. UT demonstrated significantly 
greater activity during PUH compared to SPU and PUF. SA demonstrated significantly 
greater activity during SPU compared to PUH. SPM, CPM, and TR, demonstrated 
group effects with the novice group eliciting significantly greater activity than the 
experienced lifters.
ConCLusions: Performing push-ups with the hands on the discs did not increase 
muscle activity compared to standard push-ups. This suggests that PUH can be used 
to promote stabilizer activity without compromising prime mover activation. Perhaps 
explaining the reduction in activation for PUF compared to SPU was a change in 
center of mass position. Higher activation in novices is likely explained in differences 
in push-up execution.



Fr
e

e
 C

o
m

m
u

n
iC

at
io

n
/Po

st
e

r
Official Journal of the American College of Sports Medicine

Abstracts were prepared by the authors and printed as submitted.

 Vol. 44 No. 5 Supplement S653

3284	 Board	#5	 June	2		 8:00	AM	-	9:30	AM
Comparison	Of	Percent	Body	Fat	And	BMI	In	Tracking	Of	
Body	Composition	Among	Adolescents	
Wenhao Liu, Randall A. Nichols, Traci D. Zillifro. Slippery	Rock	
University,	Slippery	Rock,	PA. 
(No relationships reported)

PurPose:  To examine the extent to which differences may exist between percent 
body fat (%BF, converted from triceps and calf skinfolds) and BMI in tracking of 
adolescents’ body composition.
metHoDs:  BMI and %BF (from the two-site skinfold) were assessed for 102 boys 
(mean age = 11.6 ± .58) and 112 girls (mean age = 11.47 ± .51) at the beginning of 
their 6th grade (baseline), the end of the 6th grade (follow-up 1), the end of the 7th grade 
(follow-up 2), and the end of the 8th grade (follow-up 3). Spearman rank correlations 
and percentage agreements in extreme quartiles were calculated to estimate the 
stability in body composition measured with the two different methods across the three 
academic years. Chi-square tests were used to examine differences in the percentage 
agreements between sexes. In addition, body composition scores at the baseline and 
the follow-up 3 were compared using paired-samples t tests.
resuLts: Spearman rank correlations for BMI between baseline and each of the 
three follow-ups were .96, .88, and .88 for boys and .97, .94, and .89 for girls, with 
little difference between sexes. The corresponding coefficients for %BF were .82, .73, 
and .66 for boys and .82, .83, and .75 for girls, and they were relatively low in relation 
to those for BMI and girls had higher tracking of %BF than did boys in the last two 
follow-ups. As for the percentage agreements in extreme quartiles, the results of chi-
square indicated that boys had significantly lower stability in staying in lower quartiles 
of %BF than girls (p < .001). That is, at the last two follow-ups, only 36.8% and 38.9% 
boys initially in the lower quartiles of %BF remained in the same quartiles, whereas 
60.0% and 63.6% of girls remained in the lower quartiles during the same period. 
Further, t tests revealed that boys’ %BF decreased significantly (p < .001) during the 
three years, from 25.70 ± 19.95 to 20.84 ± 10.78, whereas boy’s BMI and girls’ %BF 
and BMI all increased significantly.
ConCLusions: The study indicates that tracking levels in %BF (from the two-side 
skinfold) are lower than those in BMI for adolescents, especially for boys. This may 
due to the fact that boys tend to become less fat as they gain more muscle compared 
with girls during the puberty period. We suggest that %BF and BMI not be used 
interchangeably when measuring body composition for male adolescents.

3285	 Board	#6	 June	2		 8:00	AM	-	9:30	AM
Evaluation	Of	Body	Fat	Patterning	In	Children	With	Non-
Syndromal	and	Syndromal	Pediatric	Obesity	
Pamela M. Wright, Daniela A. Rubin, Diobel Castner, Daniel 
A. Judelson, FACSM. California	State	University	Fullerton,	
Fullerton,	CA. 
(No relationships reported)

Prader-Willi Syndrome (PWS) is the most characterized form of congenital obesity 
presenting with hypogonadism and growth hormone deficiency. Adults with PWS 
typically show increased fat mass in the limbs compared to non-syndromal obese 
adults who tend to have increased fat mass in the trunk. To our knowledge, these 
differences in fat patterning have not been studied in children. 
PurPose:  To describe fat patterning in children with PWS as it compares to 
children with non-syndromal obesity. 
metHoDs:  Thirteen children with PWS and 43 obese (OB=body fat >95th 
percentile) children ages 8-11 y participated. Children completed measurement for 
body mass, stature, and waist circumference (WC), in addition to a total body dual 
x-ray absorptiometry. Body fat percentage was derived for total, trunk, gynoid, and 
android fat. Body mass index (BMI) was calculated. 
resuLts: Independent t-tests showed that children with PWS and non-syndromal 
OB children had similar BMI (PWS: 26.0 ± 8.0 kg/m2; OB: 27.0 ± 5.0 kg/m2) and 
WC (PWS: 89.0 ± 18.0 cm; OB: 90.0 ± 13.0 cm) (p>0.05). In addition, no significant 
differences (p >0.05 for all) were observed for total body fat (PWS: 47.1 ± 9.2%; OB: 
43.2 ± 6.0%), trunk fat (PWS: 46.1 ± 11.1%; OB: 45.1 ± 6.2%), gynoid fat (PWS: 54.1 
± 6.0%; OB: 50.3 ± 5.0%), and android fat percentage (PWS: 52.3± 11.2%; OB: 52.4 
± 6.0%). 

3282	 Board	#3	 June	2		 8:00	AM	-	9:30	AM
Comparison	of	Waist	Circumference	Measurements	Using	
Different	Protocols	in	Children	
Diana A. Santos1, João P. Magalhães1, Analiza M. Silva1, António 
Palmeira2, Sandra Martins2, Fátima Baptista1, Ezequiel M. 
Gonçalves1, Cláudia S. Minderico2, Luís B. Sardinha1. 1Faculty	of	
Human	Kinetics,	Technical	University	of	Lisbon,	Cruz-Quebrada,	
Portugal.	2Lusofona	University,	Lisboa,	Portugal. 
(No relationships reported)

BaCkgrounD: An atherogenic phenotype can be identified using a practical 
anthropometric measure such as the waist circumference (WC), as it is strongly 
associated with abdominal fatness. However, there is no agreement between studies 
on the location of this measurement, mainly when considering national reference 
percentiles. 
PurPose:  We aimed to compare three different protocols in the assessment of WC 
in children, independently for boys and girls.
metHoDs:  A total of 512 children (271 boys and 241 girls), aged 10-11 years 
(10.3 ± 0.6) were evaluated. WC was measured according to the NIH protocol (on the 
superior border of the iliac crest), to the WHO protocol (between the lower rib and 
iliac crest) and to Lohman’s protocol (measured on the narrowest part of the torso). 
Statistical analysis included repeated measures and regression analysis.
resuLts: Mean values for WC in girls were: NIH, 66.6 ± 8.6 cm; WHO, 63.5 ± 
7.9 cm; and Lohman’s, 62.5 ± 7.5 cm. In boys the mean values for WC were: NIH, 
65.2 ± 8.8 cm, WHO, 63.5 ± 8.1 cm, and Lohman’s, 62.8 ± 7.6 cm. Significant 
differences between protocols were observed in both genders, and these differences 
remained significant even adjusting for body mass index (BMI). Further we tested 
if the differences between protocols were related with the mean of WC measured by 
the different protocols. In all cases a significant association (p<0.001) was observed 
(Girls: NIH/WHO, r = 0.32; NIH/Lohman, r = 0.39; WHO/Lohman, r = 0.38. Boys: 
NIH/WHO, r = 0.53; NIH/Lohman, r = 0.57; WHO/Lohman, r = 0.42). A positive 
association was also observed between the difference of the protocols and BMI for all 
measurements and genders.
ConCLusions: In this sample of children aged 10 and 11 years old, there are 
differences in the WC mean values when using different protocols. Moreover, the 
differences between measures were dependent on the BMI and WC values, meaning 
that in children with higher BMI and WC the differences of choosing different 
locations may be amplified. Our results reinforce the importance of accurately 
choosing the location of the WC measurement, mainly if considering reference values 
as a criterion for health outcomes.

3283	 Board	#4	 June	2		 8:00	AM	-	9:30	AM
Modification	Of	School	Adiposity	According	To	Nutritional	
Status:	An	Analysis	Of	20	Years	
Tatiane K. Ferrari, Gerson Luis M. Ferrari, João Pedro Silva Júnior, 
Leonardo Silva, Luis Carlos Oliveira, Victor K. Matsudo. Physical	
Fitness	Research	Center	from	São	Caetano	do	Sul,	São	Caetano	do	
Sul,	Brazil. 
(No relationships reported)

PurPose:  To analyze the adiposity changes over 20 year-period, according to the 
nutritional status in schoolchildren.
metHoDs:  Sample is part of the Ilhabela Mixed-Longitudinal Project on Growth, 
Development and Physical Fitness*, which is held since 1978. From a data base of 
16.000 schoolchildren of both sexes, 1096 students, 488 males and 606 females, 
from 7 to 10 years-old of both sexes, in the prepubertal stage of sexual maturation. 
The project was approved by the Ethics Committee. The selected data were part of a 
database from 1990/1991 (Initial), 2000/2001 (10 years) and 2010/2011 (20 years). 
The variables analyzed were: body mass (kg), body height (cm) and fatness (mm): 
average of seven skinfolds (biceps, triceps, subscapular, suprailiac, midaxillary, 
abdominal and calf). Children were classified in normal, overweight and obesity. The 
statistical analysis used was Kruskal-Wallis test for nonparametric data and ANOVA 
one-way for parametric data, followed by post-hoc Scheffé. The level of significance 
adopted was p<.01.
resuLts: In a period of 20 years, adipose tissue increased significantly in both 
sexes, markedly in boys. In males, there was a significant increase in subcutaneous 
adipose tissue in overweight and obesity groups after a period of 20 years. Among 
females, there was a significant increase in the normal weight and overweight groups 
after a period of 20 and 10 years, respectively.
ConCLusions: During the 20 years analyzed, there were changes in adiposity, 
even when analyzed for nutritional status. It showed that individuals may have similar 
body mass indexes, although may vary in proportion and distribution of subcutaneous 
adipose tissue.
*Supported by FAPESP process number 2010/20749-8 
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RSMI and BMD. Only right greater trochanter BMC was related to RSMI (16.6 ± 2.9 
g; r=0.55). RSMI correlated with MVC (343.0 ± 78.1 Nm; r=0.65) and CON PT at 
90°/s and 180 °/s (234.8 ± 45.3 Nm; r=0.64 and 182.8 ± 38.9 Nm; r=0.60). CON PW 
was associated with RSMI at both angular velocities (90°/s: 254.4 ± 53.7 J; r=0.54 and 
180 °/s: 209.2 ± 46.2 J; r=0.57). RSMI was not associated with CON PP. 
ConCLusion: Previously, RSMI was found to correlate with lower-limb muscle 
function and BMD in young females. Our results in young males are in agreement 
regarding lower-limb muscle function but differ with respect to BMD.Supported in 
part by the University of Kentucky PEP Laboratory Endowment Fund, and grant 
number UL1RR033173 to the University of Kentucky CCTS

3288	 Board	#9	 June	2		 8:00	AM	-	9:30	AM
Accuracy	Of	Obesity	Cut-off	Values	Of	BMI	and	Waist-to-
hip	Ratio	For	Koreans	With	Intellectual	Disabilities	
Miyoung Lee1, Haeja Chun2, Bo Fernhall, FACSM3. 1Koomin	
University,	SEOUL,	Korea,	Republic	of.	2Soon	Chun	Hyang	
University,	SEOUL,	Korea,	Republic	of.	3University	of	Illinois	at	
Chicago,	Chicago,	IL. (Sponsor: Bo Fernhall, FACSM)
(No relationships reported)

PurPose:  The obesity cut-off value of Koreans is typically a body mass index 
(BMI) of ≥25kg/m2. In addition, a waist-to-hip ratio (WHR) of >0.8 for females 
and >0.9 for males increases the risk of health. These cut-off values have not been 
validated for Koreans with intellectual disabilities (ID). The purpose of study was to 
examine the accuracy of cut-off values of BMI and WHR for persons with intellectual 
disabilities in Korea.
metHoDs:  A total of 93 healthy individuals with intellectual disabilities in 
Korea (ages 18-50yrs; 65 males, 168.07±9.78cm, 70.13±14.79kg vs. 28 females, 
154.24±8.27cm, 56.65±10.73kg) participated. Body fat % (BF%) was estimated by DXA 
(Hologic, USA) as the criterion measure, and the cut-off vales of the obesity was set at 
25% for male and 32% for females. To examine the accuracy of cut-off values for BMI 
and WHR, R adjusted for gender was calculated from the linear regression analysis, and 
ROC analyses were conducted to determine the true-positive (Sensitivity; ST) and false 
positive (1-specificity; SF) rates utilizing SPSS 19 (IBM SPSS Inc., USA).
resuLts: BMI and WHR were highly correlated with BF% (R =.86 and .73, 
respectively). In terms of the area of ROC curves, BMI was .93 (95%CI: .91-1.00) for 
males and .89 (.76-1.00) for females, which is an excellent agreement. WHR showed 
.93(.87-.99) and .67(.44-.93) for males and females, respectively. Based on cut-off 
values, the ST and SF of BMI at ≥25kg/m2 were .96 vs. .19 for males and 1.00 vs. .53 
for females, respectively. On the other hand, ST and SF of WHR were 1.00 vs. .56 for 
males and .67 vs. .41 for females.
ConCLusions: The standard cut-off values of BMI for both males and females 
are relatively accurate to determine the obesity for Koreans with ID, but false 
positive rates are less acceptable. With the obesity cut-off of BMI ≥30kg/m2, ST and 
SF are increased up to 1.00 vs. .78 and 1.00 vs. .82 for both genders, respectively. 
On the other hand, WHR is less accurate than BMI, especially for females with ID. 
Larger sample size is required to generalize the findings from this study to the target 
population.
This work was partially supported by the new faculty research program 2010 of 
Kookmin University and Soon Chun Hyang University in Korea.

3289	 Board	#10	 June	2		 8:00	AM	-	9:30	AM
Body	Composition	For	Health	And	Performance:	A	Survey	
By	The	Working	Group	Of	The	IOC	
Nanna L. Meyer1, Jorunn Sundgot-Borgen2, Timothy G. Lohman3, 
Timothy R. Ackland4, Ronald J. Maughan, FACSM5, Arthur 
D. Stewart6, Suzanne Smith7, Wolfram Mueller8. 1University	of	
Colorado	and	United	States	Olympic	Committee,	Colorado	Springs,	
CO.	2The	Norwegian	School	of	Sport	Sciences,	Oslo,	Norway.	
3University	of	Arizona,	Tucson,	AZ.	4University	of	Western	Australia,	
Perth,	Australia.	5Loughborough	University,	Loughborough,	United	
Kingdom.	6Robert	Gordon	University,	Aberdeen,	United	Kingdom.	
7University	of	Colorado,	Colorado	Springs,	CO.	8Karl-Franzens	
University	and	Medical	University	of	Graz,	Graz,	Austria. 
(No relationships reported)

Low body mass (BM) and lean physique to enhance performance are the norm in 
weight-sensitive sports. 
PurPose:  To assess current use of body composition (BC) methods and identify 
problems and solutions with current BM and BC approaches. 
metHoDs:  A 24-item survey was developed, including demographic and content 
questions related to BC methods. Content validity was obtained by review of the 
Ad Hoc Research Working Group on BC for Health and Performance of the IOC 
Medical Commission (n=7). The survey was distributed among international sporting 
organizations in electronic format. Frequencies and Chi-square analyses were 
computed. 
resuLts: 216 individuals responded, from 33 countries, representing various 
institutions, sports, and competitive levels. Of the sample, 86% currently assess BC, 

ConCLusion: Our results showed that children with non-syndromal obesity had 
similar body fat percentage and distribution as those with syndromal obesity. The 
differences between our findings and previous results in adults may be explained by 
1) the frequent use of growth hormone replacement therapy (which changes body 
composition) in children with PWS or 2) a presumed lack of circulating sex hormones 
in this young sample.
Supported by USAMRAA Award W81XWH-08-1-0025

3286	 Board	#7	 June	2		 8:00	AM	-	9:30	AM
Bmi	Growth	Curve	of	Children	In	Jiangsu,	China:	6-18	Yr.	Old	
Peiyou Chen1, Yuling zou1, Shusheng Shi1, Weimo Zhu2. 1Nanjing	
Normal	University,	Nanjing,	China.	2University	of	Illinois	at	
Champaign-Urbana,	Champaign,	IL. 
(No relationships reported)

PurPose:  Growth curves are used widely to evaluate the growth status of 
individuals or a population. Using the 2010 data of by the National Physical Fitness 
Surveillance of Jiangsu province, China (JPC), the purposes of this study was to 
construct body mass index (BMI) growth curves.
metHoDs: Height and weight of 38,047 boys and 38,255 girls of JPC, 6-18 yr. old 
were measured in 2010. Their BMI were computed and growth curves were fitted with 
the Cole’s LMS method for boys and girls, respectively. The 3rd, 5th, 10th, 15th, 25th, 50th, 
75th, 85th, 90th, 95th and 97th centiles were constructed and the results were compared 
with reference values of CDC in 2000 and WHO in 2006.
resuLts: At the age of 6 years old, the medians were 16.08 kg/m2 and 15.42 kg/m2 
for boys and girls, respectively. The 50th centile curves increased with age by gender 
and reached to 19.68 kg/m2 for boy and 19.66 kg/m2 for girl at age of 14. After that 
age, the curve of the boy still increased, but the trend became stable for the girls. They 
reached to 21.08 kg/m2 and 20.18 kg/m2 at age 18, respectively. The 50th centile curve 
and 85th centile of JPC boys differed in shape from those by CDC and WHO. JPC boys 
were fatter in early to mid-childhood but less so in adolescence. For JPC girl, 50th and 
85th centile curves had almost the same trend with those by CDC and WHO before 
mid-childhood, but after age of 15, JPC girls became leaner (Figure).
ConCLusion: The reference centile curves of BMI clearly described the children 
growth status. The prevalence of overweight and obesity among children of JPC have 
been becoming more and more serious, especially for the boys before 15 years old.

3287	 Board	#8	 June	2		 8:00	AM	-	9:30	AM
Correlates	of	Relative	Skeletal	Muscle	Index	in	Young	Males:	
Lower-Limb	Strength	and	Body	Composition	Measures.	
T. Brock Symons, Jody L. Clasey, FACSM. University	of	Kentucky,	
Lexington,	KY. 
(No relationships reported)

Relative skeletal muscle index (RSMI), the sum of appendicular mineral free lean mass 
divided by height squared (kg/m2), has been found to correlate with strength and body 
bone density measures in young females. The associations between RSMI and lower-
limb muscle function and measures of body composition is less well understood in 
young males and may be body site specific. 
PurPose:  To explore the potential relationship between RSMI and measures of 
lower-limb muscle function and total body and regional measures of body composition 
in 21 young males (age 25 ± 4 yrs). 
metHoDs:  Total body and right and left proximal femur dual energy x-ray 
absorptimetry (DXA) scans were used to determine RSMI and total body and regional 
measures of mineral free lean mass (MFL), bone mineral content (BMC), and bone 
mineral density (BMD). Right lower-limb muscle function was evaluated with 
knee extensor isometric (MVC; knee angle 90°) and isokinetic concentric (CON; at 
90°/s and 180°/s) peak torque (PT), peak work (PW), and peak average power (PP). 
Pearson’s zero-order correlation coefficients were computed to determine significance 
(p<0.05). 
resuLts: RSMI (9.7 ± 0.9 kg/m2) was significantly correlated to both total body 
MFL mass and BMD (66.1 ± 8.9 kg; r=0.80 and 1.3 ± 0.5 g/cm2; r=0.43), but not total 
body BMC. Right and left total proximal femur BMC was found to be related to RSMI 
(45.1 ± 6.0 g; r=0.54 and 45.7 ± 5.5 g; r=0.55); whereas, right and left total proximal 
femur BMD was not. Right and left femoral neck BMC correlated with RSMI (6.6 ± 
1.0 g; r=0.55 and 6.6 ± 0.9 g; r=0.52); however, no relationship was found between 
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%body fat (22.2±2.0%→ 26.9±1.8, P=.001), flexibility (32.7±1.7→27.3±1.2, P=.03), 
and estimated VO2max (45.9±1.8→39.8±2.0, P=.005). Muscular strength was slightly 
increased in both TI and CON, but it was not significant.
ConCLusions: 8 week summer lifestyle intervention improved body composition 
and level of physical fitness in Hispanic children. Results indicate that telephone 
intervention is an effective tool to maintain the improvement in body composition and 
levels of fitness obtained from an intensive summer lifestyle intervention program.

3292	 Board	#13	 June	2		 8:00	AM	-	9:30	AM
Variations	in	Regional	and	Total	Adiposity	in	Active	
Individuals	
Kelli A. Carlson, David Q. Thomas, Adam Morris, Jillian Barnas, 
Laura Cooley, Laura Matter, Elizabeth Boyer. Illinois	State	
University,	Normal,	IL. 
(No relationships reported)

Physical activity has been demonstrated to be one of the best countermeasures to 
increasing overweight and obesity. However, the relationship between the type of 
physical activity one participates in and regional and total adiposity has not been 
adequately studied. Additionally, the distribution of adipose tissue has been linked to 
diabetes and cardiovascular and metabolic diseases. 
PurPose:  To determine the variations in regional and total adiposity in active 
individuals. 
metHoDs:  Fifty college aged students participated in the study. The men comprised 
groups of recreationally competitive athletes (RCA; n = 13) and recreationally active 
men (RCM; n = 13). The women comprised groups of collegiate athletes (CA; n = 12) 
and recreationally active women (RAW; n = 12). Body composition measures included 
height, weight, waist circumference, truncal (subscapular, abdominal, mid-axillary, 
suprailiac crest) and appendicular skinfolds (anterior thigh, medial calf, tricep and 
bicep), and whole body adiposity via air-displacement plethysmyography. 
resuLts: Descriptive data (means and standard deviations) were calculated for each 
group (RCA - Age: 20.2 + 1.36; Waist: 79.9 + 3.84; Trunk: 43.5 + 11.91; App 32.9 + 
8.99; BF 10.1 + 3.85; RCM - Age: 21.3 + 1.84; Waist 80.4 + 4.03; Trunk, 39.8 + 7.89; 
App 31.7 + 9.25; BF 10.4 + 3.62; CA - Age: 20.1 + 0.67; Waist: 69.7 + 6.89; Trunk: 
55.3 + 21.40; App: 59.6 + 12.75; BF: 21.6 + 5.0; RAW - Age 20.1 + 0.51; Waist 71.0 
+ 3.32; Trunk: 66.7 + 25.07; App 77.3 + 24.93; BF: 25.3 + 5.25). Paired-sample t-tests 
showed no significant differences (alpha = 0.05) for any score when comparing the 
two men’s groups together or the two women’s groups together except for the women’s 
sum of appendicular skinfolds (t = 2.07; p < 0.05). 
ConCLusion: Variations in physical activity classification does not appear to effect 
total or regional adiposity in active college age individuals with the exception of the 
sum of appendicular skinfolds between female collegiate athletes and recreationally 
active females. Potential explanations for this include that at this age, active 
individuals are similar in body composition regardless of the reason for why they are 
active. Further investigation into why recreationally active females store more adipose 
appendicularly than collegiate female athletes is necessary..

3293	 Board	#14	 June	2		 8:00	AM	-	9:30	AM
Comparisons	of	Body	Composition	and	Self-Perception	of	
Body	Type	Among	College	Students	
Mark W. Baldis1, Tim Anderson2, Michael Coles2, Felicia Greer2. 
1Rocky	Mountain	University	of	Health	Professions,	Provo,	UT.	
2California	State	University	Fresno,	Fresno,	CA. 
(No relationships reported)

Previous research suggests that individual perception of body size varies by gender 
and race, and that some cultural groups are more accepting of overweight body types. 
If particular groups of individuals positively value a specific body type, or erroneously 
classify their own body weights as acceptably healthy, when in fact they are deemed to 
be clinically overweight or obese, then they may be unreceptive to typical approaches 
toward weight management. This may result in an increased risk for the development 
of obesity-related chronic diseases. 
PurPose:  To examine the relationship between perceived body image and actual 
body composition, across race and gender, in a group of 240 college-aged students. 
metHoDs:  Participants underwent skinfold body composition assessment and 
completed a questionnaire designed to elicit perceptions of body image and body 
weight status. Data summary of this cross-sectional study design included comparative 
descriptive statistics, frequencies, and relative frequencies. 
resuLts: Results suggested that one in four females, regardless of race, categorized 
as in the acceptable range for body fat percentage, identified themselves as overweight. 
Nearly 22% of males and 38% of female participants were categorized as overweight 
or obese, with 14 females and one male categorized as obese. Overweight and obese 
female participants were more than twice as likely as men to misperceive their 
overweight status. Only 44% of overweight and obese women correctly identified 
their weight category, whereas nearly 8 of 10 overweight and obese male participants 
accurately identified themselves as overweight or obese. Over half of all Asian (56%), 
Black (50%), and Hispanic (67%) males,
categorized as in the acceptable range for body fat percentage, identified themselves 

most frequently using skinfolds (ISAK: 50%; conventional: 40%; both: 28%), DXA 
(38%), BIA (29%), ADP (17%), and hydrostatic weighing (10%). Of those using 
skinfolds, more use ISAK at the international level, whereas conventional approaches 
are more common at regional/national level (p=0.006). The physiologist/sport scientist 
(54%) and sports dietitian/nutritionist (57%) were most frequently the professionals 
assessing BC, followed by MDs and ATCs, with some reporting the coach (5%). 36% 
of 116 respondents assess hydration status: more do so at international than regional/
national level (p=0.028). Of 125 subjects answering the question of whether they 
thought that BC assessment raised problems, 69% said “yes”, with most providing 
ideas for solutions. The most compelling solutions appeared to center around 
alternatives to BM and BC, such as frame size and height but most responses were 
sport-specific. 
ConCLusions: Results show a high use of BC, variable standardization, and high 
perception of problems related to BM and BC in sport. Future work should emphasize 
BC standardization and sport-specific use of parameters other than BM and BC.

3290	 Board	#11	 June	2		 8:00	AM	-	9:30	AM
Evaluation	of	Contributions	Fitness	and	Health	Behaviors	to	
Predict	Body	Composition	of	US	College	Students	
Daniel C. S. Yeung, Rickie Lee Marker-Hoffman, Matthew G. 
Hinman, Jeanne D. Johnston. Indiana	University,	Bloomington,	IN. 
(Sponsor: Georgia C. Frey, FACSM)
(No relationships reported)

PurPose:  Evaluate the relative contributions physical fitness and health behaviors 
to predict body composition of US college students.
metHoDs:  College students from a mid-Western university were recruited via face-
to-face contact, email, and fliers. Physical fitness was assessed with three measures: 
PACER multi stage 20-meter shuttle run, modified pull-up (MPU), and one-minute 
sit-up. Anthropometric assessment included height, weight, and average of 3 waist 
circumference measurements. Body composition (BC) was measured by bioelectrical 
impedance analysis (BIA). Self-reported questionnaire of health behaviors included 
physical activity, eating, sleeping and drinking habits. Outliers were identified 
and variables were transformed to ensure normality, where necessary. A stepwise 
regression analysis was performed to determine which variables are effective when 
predicting BC.
resuLts: A total of 352 students were recruited. With 4 of them excluded as 
outliers, 149 males and 199 females were included in analysis. The best model 
included the following predictors: sex, square root of body mass index, MPU, 
logarithmic transformation of total physical activity, waist circumference and number 
of days having breakfast (R2=0.84, SEE=3.27). A alternative model which did not 
include fitness testing variables was tested. Significant predictors of this model were 
sex, perceived general health, logarithmic transformation of alcohol consumption, 
square root of sleeping problems (R2=0.55, SEE=5.53)
ConCLusions: Sex, physical fitness measures and health behaviors were 
significant predictors of BC in US college students. The alternate model which 
included just sex and health behaviors, without anthropometric measurements and 
fitness testing, was also effective when predicting BC.

3291	 Board	#12	 June	2		 8:00	AM	-	9:30	AM
Effects	Of	Telephone	Intervention	On	Maintaining	Fat	Loss	
And	Fitness	Level	Following	Summer	Intervention	Program	
David A. Martinez1, Christopher R. Lopez1, Alejandra Cantu1, Areli 
Garcia2, Kyung-Shin Park2. 1J.	B.	Alexander	High	School,	Laredo,	
TX.	2Texas	A&M	International	University,	Laredo,	TX. 
(No relationships reported)

It	is	known	that	children	gain	most	of	extra	weight	and	lose	physical	fitness	
during	summer	months	due	to	physical	inactivity	and	an	increase	in	food	intake.	
Summer	intervention	may	reduce	the	prevalence	of	obesity	in	children;	however	
reduction	in	body	fat	may	be	regained	after	finishing	summer	intervention.	
PurPose:  The purpose of this study was to determine the effects of 8 week summer 
lifestyle intervention and 10 month follow-up telephone intervention on changes in 
body composition and level of physical fitness in Hispanic Children.
metHoDs:  21 overweight or obese students (over 85 percentile in BMI score) aged 
9-16 yrs completed 8 week summer intervention including 15 hour physical activity 
and 2 hour nutritional education per week and bi-weekly diet program. Students 
were later randomly assigned to follow-up telephone intervention for 10 months (TI) 
and control (CON). Physical characteristics, sit and reach (flexibility), grip strength 
(muscular strength), and 1mile walking (estimated VO2max) were obtained before, a 
week after (POST) and 10 months following 8 week summer intervention (YEAR).
resuLts: We previously reported (Med	Sci	Sports	Exerc 43(5): S624, 2011) 
that eight week summer lifestyle intervention significantly reduced % body fat 
and improved flexibility, muscular strength, and estimated VO2max in 21 students. 
TI statistically maintained % body fat (POST:23.7±2.1%→ YEAR:25.9±2.3, 
Mean±SE, P=.134), flexibility (31.9±1.4cm→30.4±1.8, P=0.43), and estimated 
VO2max (44.1±1.66ml·kg-1·min-1→42.7±1.4, P=.215). during 10 month telephone 
intervention period. CON lost all improvement during 10 month follow-up period: 
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differences were found when comparing stress to estimated VO2 (p=.024) and to PA 
level (p=.034) in the two highest stress groups.
ConCLusion: Stress had a positive association with %BF and WC. %BF had an 
inverse association with PA and level of fitness. Participants with the lowest level of 
stress had higher %BF. Stress values were lower for those who had higher fitness levels 
and greater minutes of PA per week. These results indicate that PA can affect stress and 
%BF in women. Considering the increasing rates of metabolic diseases associated with 
inactivity properly coping with stress may be a key factor in improving health.

3296	 Board	#17	 June	2		 8:00	AM	-	9:30	AM
Does	the	Body	Adiposity	Index	(BAI)	Predict	Change	in	
CVD	Risk	Factors	in	Obese	Women?	
Anne E. Mishler, John M. Jakicic, FACSM. University	of	Pittsburgh,	
Pittsburgh,	PA. 
(No relationships reported)

Excess adipose tissue increases risk for cardiovascular (CVD) and other chronic 
diseases. The Body Adiposity Index (BAI), computed with measures of height and hip 
circumference, has recently been recommended for estimating adiposity. However, 
whether BAI is more predictive of change in CVD risk factors following weight loss 
compared to traditional measures of adiposity (weight and waist circumference) is 
unclear. 
PurPose: To examine the association between change in BAI, weight, and waist 
circumference and change in CVD risk factors in overweight and obesity adults across 
a 6 month weight loss intervention.
metHoDs:  184 female subjects (BMI: 32.6±4.2 kg/m2; Age: 37.7±5.6 kg/m2) 
participated in a 6-month behavioral weight loss intervention. Subjects were prescribed 
a reduced calorie diet (1200-1500 kcal/d). Subjects were also prescribed structured 
home-based exercise of 150-300 min/wk at a moderate-to-vigorous intensity. Weight, 
waist circumference (WC), BAI, along with fasting total cholesterol (CHOL), HDL 
cholesterol (HDL), LDL cholesterol (LDL), triglycerides (TRIG) were assessed at 0 
and 6 months.
resuLts: Weight (-8.3±4.8 kg), WC (-6.5±8.3 cm), and BAI (-3.5±2.3) significantly 
decreased from 0 to 6 months (p<0.05). Weight change was significantly (p<0.001) 
associated with change in WC (r=.51) and BAI (r=.79). CHOL (-5.7±21.7 mg/dl), 
TRIG (-16.4±41.1 mg/dl), and LDL (-10.3±25.9 mg/dl) decreased, whereas HDL 
increased (+1.3±7.0 mg/dl). Change in weight (β=1.708, t=6.230, p<.001), but not WC 
or BAI, predicted change in CHOL. Change in BAI (β=0.513, t=2.333, p=0.021), but 
not change in weight or WC, predicted change in HDL (R2=0.024, p<0.05). Neither 
change in weight, WC, or BAI predicted change in LDL or TRIG.
ConCLusions: The weight loss intervention was effective at reducing weight, 
WC, and BAI, and this was accompanied by reductions in CHOL, TRIG, and LDL, 
and improvement in HDL. While BAI was more predictive of change in HDL than 
either weight or WC, BAI was not predictive of change in LDL or TRIG. BAI was not 
superior to change in weight to predict change in CHOL. Thus, further investigation is 
necessary to determine the utility of the BAI for predicting changes in risk factors with 
the context of a behavioral weight loss intervention.
Supported by the National Institutes of Health (HL64991)

3297	 Board	#18	 June	2		 8:00	AM	-	9:30	AM
Dehydration	and	Acute	Weight	Gain	in	Mixed	Martial	Arts	
Fighters	Prior	Competition.	
Adam Jetton1, Alan Utter, FACSM1, Marcus Lawrence1, Tracie 
Haines1, Marco Meucci2. 1Appalachian	State	University,	Boone,	NC.	
2The	“Università	degli	Studi	di	Roma	Foro	Italico”,	Rome,	Italy. 
(No relationships reported)

PurPose:  The purpose of this investigation was to characterize the magnitude of 
dehydration and acute weight gain (AWG) in mixed martial arts (MMA) fighters prior 
competition. 
metHoDs:  Urinary measures of hydration status and body mass were determined 
at ~ 24 h prior and then again ~2 h prior to competition in 40 MMA fighters (mean ± 
SD, age: 25.2 ± 4.1 yr, height: 1.77 ± 0.07 m, body mass: 75.80 ± 9.17 kg). AWG was 
defined as the amount of body weight the fighters gained in the ~22 h period between 
the official weigh-in and the actual competition. 
resuLts: On average, the MMA fighters gained 3.40 ± 2.18 kg or 4.4% of their 
body weight in the ~22 h period prior to competition. Urine specific gravity (Usg) 
significantly decreased (p < 0.001) from 1.028 ± 0.007 to 1.020 ± 0.009 during the 
rehydration period. 40 % of the MMA fighters presented with a Usg of greater than 
1.021 immediately prior to competition indicating significant or serious dehydration. 
ConCLusions: MMA fighters undergo significant dehydration and fluctuations 
in body mass (4.4 % avg) in the 24 h period prior to competition. Urinary measures 
of hydration status indicate that a significant proportion (40%) of MMA fighters 
are not successfully rehydrating prior competition and subsequently competing in a 
dehydrated state.

as overweight. Over half of White males (57%) and females (80%), and Black females 
(50%), categorized as overweight, perceived themselves to be of “about the right 
weight”. A far greater percentage of males (48%) compared to females (28%) fell into 
the lean category. 
ConCLusion: The results of this study suggest that there is a great deal of 
heterogeneity in the perception of body type. Clearly, men and women, and different 
ethnic groups, perceive their own body types quite differently, and incongruity exists 
even within groups.

3294	 Board	#15	 June	2		 8:00	AM	-	9:30	AM
Can	Self-reported	BMI	Be	Used	As	A	Valid	Measure	Among	
Novice	Runners?	
Martin S. Juul, Rasmus O. Nielsen, Sten Rasmussen. Aarhus	
University	Hospital	-	Aalborg	Hospital,	Aarhus,	Denmark. 
(No relationships reported)

There is an increased risk of running related injuries (RRI) among novice runners with 
a Body Mass Index (BMI) above 25. Information about BMI can be collected through 
questionnaires, when studies investigate if there is an association between BMI and 
RRI among novice runners. But can self-reported BMI be used as a valid measure 
compared to BMI measured with a calibrated weight. 
PurPose:  To determine the validity of self-reported BMI among novice runners. 
metHoDs:  Data on BMI was obtained from a prospective follow-up study 
investigating the link between training exposure and the development of RRI. Healthy 
novice runners between the age of 18 to 65 and without lower extremity injuries 
were able to participate in the study. During July and August 2011 the participants 
were included in the study based on an online questionnaire. 1532 persons completed 
the questionnaire, of these, 970 were invited to a test at baseline after meeting the 
requirements for participation. Information about BMI was obtained in two ways; 
firstly, from the online based questionnaire where the participants had to report height 
and weight themselves. Secondly, the weight was measured with calibrated weight 
(Tanita SC-330) while their height was measured with a tape measure. Based on these 
data BMI were calculated based on the equation: BMI = mass (kg) / (height (m))2. 
Paired t-test was used to compare mean difference between self-reported BMI and 
measured BMI. Bland Altman limits of agreement were used to calculate the 95 % 
prediction limits. 
resuLts: A total of 931 participants were measured and eligible to participate, of 
these, 2 were excluded due to data loss. The gender distribution was; 464 women with 
a mean age of 36.8 ±10.0 and a measured BMI of 25.4 ± 4.2 and 465 men with a mean 
age of 37.6 ± 10.6 and a measured BMI of 26.6 ± 3.8. Compared with measured BMI 
both men and women had a significant lower mean self-reported BMI of -0.23 [-0.34; 
-0.12], p<0.001 and -0.41 [-0.51; -0.31], p<0.001, respectively. Among men and 
women the 95% limits of agreement were from -2.63 to 2.72 and from -2.56 to 1.74, 
respectively. 
ConCLusion: Based on the findings from current study, BMI based on self-
reported height and weight should be used with caution if the association between BMI 
and RRI is investigated.

3295	 Board	#16	 June	2		 8:00	AM	-	9:30	AM
The	Relationships	between	Stress,	Physical	Activity	and	
Body	Composition	in	Women	
Jenelle R. Walker, Darith James, Pamela Swan, FACSM. Arizona	
State	University,	Phoenix,	AZ. 
(No relationships reported)

Stress	can	affect	the	intention-behavior	relationship	for	physical	activity	(PA)	
and elicit physiological responses that can affect health (Logan & Barksdale, 
2008; McEwen & Lasley, 2003). Central or visceral obesity is now accepted as an 
independent risk factor for many chronic diseases. The physiological stress response 
has been shown to increase central body fat. PA may have an influence on this 
relationship.
PurPose:  To describe the relationships between stress, body fat distribution and PA 
in women.
metHoDs:  This cross sectional study recruited women (25-65 years; N = 78) from 
the local Phoenix metropolitan area. A subgroup was randomly selected for objective 
measures of stress (morning saliva cortisol samples: 4 samples-15 min time periods), 
PA (Actigraph GT1M-7 day period), estimated VO2 (submaximal Treadmill Test), 
%body fat (%BF-Bioelectrical Impedance) and waist circumference (WC).
Analysis: Subjects were grouped by cortisol levels into tertiles using area under the 
curve values. Data were analyzed using Pearson correlations, one-way ANOVA and 
Post Hoc analyses with PASW 18.
resuLts: Descriptive statistics of the subgroup (N = 26) were mean age (41±10y), 
%BF (32±10.8), WC (79.6±12.9 cm), minutes of PA (141.85±114.8) and estimated 
VO2 (34.2±6.4 ml/kg/min). A positive association was shown for stress level and 
%BF (r=.359, p=.029) and WC (r= .379, p=.056). An inverse association was shown 
for %BF and estimated VO2 (r=-.785, p=.000) and minutes of PA (r=-.363, p=.068). 
Significant between group differences were found when comparing stress to %BF 
between the lowest and highest stress groups (p=.031). Significant between group 
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VEGF and angiopoitin-2 were unaffected. These results suggest that the vasculature 
was destabilized in diabetic muscle. Furthermore, thrombospondin-1 level was higher 
in the GK than the Con.
ConCLusions: These results indicate that a decrease in angiogenic and an increase 
in anti-angiogenic factor expressions may play an important role in capillary regression 
in skeletal muscle associated with diabetes.

3300	 Board	#21	 June	2		 9:30	AM	-	11:00	AM
Subcellular	Localization	And	Differential	Expression	Of	Two	
Novel	Anti-hif-1α	Variants	
Suzan Tug, Hendrik Forster, David Callau, Dirk Moser, Perikles 
Simon. Social	Science,	Media	and	Sports,	Mainz,	Germany. 
(No relationships reported)

Hypoxia Inducible Factor 1 (HIF-1α) is the most eminent Transcription Factor in 
the context of cellular response to hypoxia. To date, there have been identified more 
than 100 HIF-regulated genes. HIF-1-mediated pathways influence angiogenesis, 
metabolic adaptation, innate immune response and survival and apoptosis of cells. 
Although the structure of HIF-1α and its mechanisms are well known, the knowledge 
about the regulation of HIF-1α, especially transcriptional and post-transcriptional, is 
still incomplete. Especially the expression of natural antisense transcripts (aHIF-1α-
variants) has not been studied in detail so far.
PurPose:  We aimed to explore expression and localization of two so far unknown 
aHIF-1α-variants under defined conditions in	vitro and in	vivo to enlarge the state of 
knowledge of the posttranscriptional regulation of HIF-1α. 
metHoDs:  We broadly analyzed the HIF-1α gene locus on chromosome 14 by 
dint of UCSC genome browser. We considered several aspects, in particular mRNAs 
and Expressed	Sequence	Tags, CpG-islands, Poly-A-signals and transcription factor 
binding sites. In	silico analysis, was followed by selection of primers to explore the 
expression of aHIF-1α variants. Two unknown aHIF-1α-variants emerged which were 
analyzed in in vivo and in vitro trials. 
resuLts: Expression of the two novel aHIF-1α variants, terminating in exon 2 
(aHIF-1αEx2) and exon 14 (aHIF-1αEx14) was confirmed in different cell lines. We 
verified them as spliced antisense variants of the HIF1α-gene locus by sequencing and 
in	silico analysis. Expression analysis of cellular fragments with GAPDH and 7sk as 
housekeeping genes allowed us to identify aHIF-1αEx2 as nuclear and aHIF-1αEx14 
as cytoplasmatic variant. In	vitro trials revealed that both variants are differentially 
expressed after induced hypoxia (CoCl2) and that aHIF-1αEx14 expression correlates 
significantly with the HIF-1α splice variants with and without exon 14 (r=0,953 and 
0,949, respectively). However, exercise induced hypoxia in	vivo (half marathon) 
showed no effect on expression of the two antisense RNAs. 
ConCLusion: Due to their specific localization, ubiquitary and differential 
expression in response to hypoxia, both aHIF-1α-variants are presumably associated 
with the regulation of HIF1α and thereby with the regulation of HIF-1.

3301	 Board	#22	 June	2		 9:30	AM	-	11:00	AM
The	Effect	Of	Short-term	Exercise	On	VEGF	And	Vessel	
Growth	Of	Middle-aged	Brain	
Jo-Ping Lee1, Chin-Lung Fang1, Chia-Hua Kuo2. 1National	Taiwan	
Normal	University,	Taipei,	Taiwan.	2Graduate	Institute	of	Sports	
Science,	Taipei,	Taiwan. 
(No relationships reported)

PurPose:  A determinant onset of aging in hippocampus has been evident at middle 
age. Angiogenesis, critical for maintaining brain health, was known to be enhanced by 
exercise. However, the expression of angiogenic and age-related inflammatory factors 
in response to exercise was not well-clarified in hippocampus. This study investigated 
the effects of acute and short-term exercises on the capillary density and expression of 
angiogenic and inflammatory factors of young and middle-aged brain regions.
metHoDs:  3- and 12-month old male Sprague-Dawley rats were assigned to 
young control (YC), young exercise (YE), old control (OC) and old exercise (OE). 
Hippocampus and motor cortex were collected after single and 3-week swimming 
exercise. The protein expression of VEGF, VEGF receptors, Angiopoietin and its 
receptor, RAGE and CD68 with capillary density were analyzed.
resuLts: Comparing to YC, ~2-fold expressions of partial angiogenic factors (Flt-
1 and Ang-1) and CD68 were determined in OC motor cortex but not hippocampus. 
Only for young, angiogenic factors in both brain regions significantly responsed 
to acute exercise but with no further changes observed after 3-week swimming. 
Meanwhile, capillary density was significantly higher in YE than YC for both brain 
regions after 3-week swimming but not in the middle-aged (Motor cortex: 316.6±19.5 
vs. 492.6±41.0/mm2; Hippocampus: 303.3±24.5391.2±20.2/mm2). Otherwise, 
the inflammatory response expressed by CD31 was noted in OE, particularly in 
hippocampus.
ConCLusions: These findings suggested angiogenic factors can be modulated to 
perform the appropriate vascular network following the exercise challenge in the brain. 
Importantly, exercise might accomplish an environment for middle-aged brain toward 
angiogenesis.
Key words: angiogenesis, age, swimming exercise, hippocampus

3298	 Board	#19	 June	2		 8:00	AM	-	9:30	AM
Determinant	Factors	To	Discriminate	The	Efficiency	Index	
For	Achieving	A	Body	Mass	Index	Of	25	
Miguel A. Rojo-Tirado, Ana B. Peinado, Pedro J. Benito, on behalf 
of the PRONAF Study Group. Technical	University	of	Madrid,	
Madrid,	Spain. 
(No relationships reported)

Most studies have described how the body weight loss is when different treatments 
are compared, while others have also compared it by sex, or have taken into account 
psychosocial and lifestyle variables. However, it would be interesting to know how 
much body weight a person could loss before initiating an intervention, only knowing 
the body composition variables. 
PurPose:  To create a model to estimate the efficiency index for achieving a body 
mass index (BMI) of 25 (EIBMI25), determining the importance of each variable. 
metHoDs:  One hundred eighty-five overweight and obese people (BMI: 25-34.9 
kg•m-2), aged from 18 to 50 years, participated in the study. Four types of treatments 
were randomly assigned: strength training (S), endurance training (E), strength and 
endurance training (SE), and control group (C). All participants followed a 25% caloric 
restriction diet. The EIBMI25 expresses the way in which the participants achieved 
the BMI of 25, representing this goal the 100% of efficacy. A multivariate discriminant 
model including the variables age, sex, height, type of treatment (T), initial body weight 
(BW), initial fat mass (FM), initial muscle mass (MM) and initial bone mineral density 
(BMD) were performed having into account the groups above and below the mean of 
the EIBMI25. The discriminant model was built using the inclusion method in SPSS 
PASW 18 allowing us to find a function that could predict the efficiency index that an 
overweight or obese person could achieve in a 6 months weight loss intervention. 
resuLts: The discriminant model obtained would discriminate between the two 
groups of EIBMI25 with 84.3% of correct classification. The discriminant function 
obtained was (Wilks’ Lambda=0.499, p<0.001):
Discriminant score = 9.015 - (0.018 x age) + (0.631 x sex [0=female; 1=male]) - 
(12.684 x height) - (0.202 x T [1=S; 2=E; 3=SE; 4=C]) + (0.077 x BW) + (0.118 x FM) 
+ (0.021 x MM) + (1.189 x BMD).
ConCLusion: The developed model could predict the EIBMI25 in the following 
way: if the discriminant score is close to 0.95 the range of EIBMI25 will be from 68.55 
to 90.76 %, and if it is close to -1.05 the range will be from 90.76 to 117.35 %.
PRONAF Study was supported by	Ministerio	de	Ciencia	e	Innovación,	Convocatoria	
de	Ayudas	I+D	2008,	Proyectos	de	Investigación	Fundamental	No	Orientada,	del	VI	
Plan	de	Investigación	Nacional	2008-2011.

G-30	 Free Communication/Poster	-	Cardiovascular	III
JUNE 2, 2012 7:30 AM - 11:00 AM
ROOM: Exhibit Hall

3299	 Board	#20	 June	2		 9:30	AM	-	11:00	AM
Reduction	In	Muscle	Capillary	Is	Inversely	Associated	With	
Vegf	Expression	In	Non-obese	Type	2	Diabetic	Rats	
Hiroyo Kondo1, Hidemi Fujino2, Shinichiro Murakami2, Fumiko 
Nagatomo3, Naoto Fujita2, Akihiko Ishihara3. 1Nagoya	Women’s	
University,	Nagoya,	Japan.	2Kobe	University,	Kobe,	Japan.	3Kyoto	
University,	Kyoto,	Japan. 
(No relationships reported)

PurPose:  Capillary regression is a major risk factor for complications in type 
2 diabetes. In diabetic skeletal muscle, the angiogenesis would impair and involve 
multifactorial processes with both pro- and /or anti- angiogenic factors. Therefore, 
the purpose of the present study was to observe the muscle capillary architecture and 
to investigate changes in pro- and anti-angiogenic gene expressions within the soleus 
muscle of non-obese type 2 diabetic rats.
metHoDs:  Goto-Kakizaki (GK) type 2 diabetic (9 weeks old) and age-matched 
wild-type Wistar (Con) rats were used in this study. Plasma glucose, glycosylated 
haemoglobin (HbA1c), insulin level, and succinate dehydrogenase activity (SDH) were 
measured. The three-dimensional capillarization in soleus muscle was visualized and 
VEGF protein was measured by immunoblotting. Furthermore, the expression levels 
of HIF1α, angiogenic factors (VEGF and angiopoietin-Tie2 pathways) and anti-
angiogenic factor were quantified by TaqMan probe using real-time PCR.
resuLts: Plasma glucose and HbA1c levels were significantly higher in GK than 
in Con rats. Insulin level in GK was lower than that of Con rats. Fiber cross-sectional 
area and capillary density in the soleus muscles were not significantly different 
between GK and Con rats. Visually, the capillaries had a smaller diameter in GK than 
Con rats and the mean capillary volume of GK was significantly low by 47% relative 
to the Con in soleus muscle. The SDH activities in muscle fiber of GK were lower than 
those in Con rats. The expression level of VEGF protein was not different between 
the GK and Con rats. Additionally, the mRNA expression levels of angiogenic factors 
(HIF-1α, Flt-1, angipoietin-1, and Tie2) were down-regulated in the GK, whereas 
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training improves endothelium-dependent vasodilation. Additionally, antioxidants are 
likely to reduce oxidative stress and increase NO bioavailability. 
PurPose:  To examine the effects of short-term high-intensity endurance training 
and Vitamin C on endothelium-dependent vasodilation in different arteries within the 
vasculature. 
metHoDs:  Twenty male Sprague-Dawley rats were assigned to a control diabetic 
(CD; n=10) or a high-intensity endurance training (HI; n=10) group. Diabetes was 
induced with Streptozotocin and insulin pellets were implanted to maintain glucose 
concentration within 9-15 mM. HI exercised on a treadmill with a 6% grade at 27 m/
min, 5 times a week, 1 h a day for 6 weeks. Rats were sacrificed 15 h after their last 
bout of exercise. Femoral and aorta arteries were excised, cleaned of connective tissue 
and rings of ~2 mm length were mounted onto a myography system. Vasorelaxation 
responses to acetylcholine (ACh 10e-4, (ACh)) and ACh 10e-4 plus Vitamin C 10e-4 
(VIT C) were measured and modeled as a mono-exponential function using non-linear 
regression. 
resuLts: The adjustment for the vasorelaxation response (τ) was faster in HI (6.1s) 
compared to CD (9.2s) (p<0.05). The τ of the femoral artery was shorter (6.0s) than 
that of the aorta artery (9.3s). Adding vitamin C resulted in no significant changes in 
the responsiveness of the vessels (overall response 7.6s and 7.8s for ACh and VIT 
C, respectively with no interaction effects). The time delay (TD) before the onset of 
vasorelaxation did not differ between groups or vessels but was shorter in ACh (4.1s) 
compared to the VIT C (4.5s) condition (p<0.05). Thus, the mean response time 
(τ+TD) remained the same in both conditions (ACh, 11.7s and VIT C, 12.3s) but it was 
still shorter in HI (10.3s) compared to CD (13.7s) and in the femoral (10.4s) compared 
to the aorta (13.5s). 
ConCLusion: Although vascular responsiveness was faster in response to HI in 
both the aorta and femoral arteries, the rate of adjustment in the femoral was always 
faster than in the aorta. Finally, adding vitamin C as an antioxidant resulted in no 
further changes in the dynamic adjustment of the vessels.
Supported by: CIHR, OMRI

3305	 Board	#26	 June	2		 9:30	AM	-	11:00	AM
Effects	Of	Exercise	Training	On	Endothelium-Dependent	
Vasodilation	In	Cerebral	Arteries	
Scott A. Spier, Elisa Boyd, Amanda de Jong, Landon Evans. 
University	of	Texas	at	Tyler,	Tyler,	TX. 
(No relationships reported)

Endothelium-dependent vasodilation and endothlelial nitric oxide synthase (eNOS) 
protein expression are enhanced with exercise training in the peripheral vasculature. 
However, the effect of exercise training on endothelium-dependent vasodilation of the 
cerebral vasculature has not been well established. 
PurPose:  The purpose of this study was to test the hypothesis that exercise training 
enhances endothelium-dependent vasodilation of large cerebral arteries. 
metHoDs:  Dose-response relationships for endothelium-dependent and 
endothelium-independent vasodilation were determined in posterior communicating 
arteries (PCoA) of sedentary (SED) and exercise-trained (ET) male rats. ET rats ran 
on a motorized rodent treadmill at 15 m/min (15° incline), 60 min/day, 5 d/wk for 
10 wk. PCoA were isolated from the brain of both SED and ET rats, cannulated, and 
pressurized to 90 cm H2O via hydrostatic reservoirs. Luminal diameter changes were 
determined in response to the endothelium-dependent vasodilator, Bradykinin (BK) 
(10-13 - 10-7 M) and the endothelium-independent, direct vascular smooth muscle 
dilator, sodium nitroprusside (SNP, 10-10 - 10-4 M). 
resuLts: Responsiveness to BK was greater in PCoA of ET rats (83 ± 3% of 
maximal possible vasodilation) compared to SED rats (50 ± 8% of maximal possible 
vasodilation), whereas responsiveness to the endothelium-independent vasodilator SNP 
was not different between PCoA of SED and ET rats (91 ± 3% vs. 89 ± 4% of maximal 
possible vasodilation, respectively). 
ConCLusion: These data demonstrate that exercise training results in enhanced 
endothelium-mediated vasodilation in PCoA, whereas vascular smooth muscle 
sensitivity of PCoA to nitric oxide is unaffected by exercise training.

3306	 Board	#27	 June	2		 9:30	AM	-	11:00	AM
Impact	of	Training	Status	on	Vascular	Health	in	Young	Adult	
Males	
Anita T. Cote, Aaron A. Phillips, Shannon S.D. Bredin, Darren E.R. 
Warburton. University	of	British	Columbia,	Vancouver,	BC,	Canada. 
(No relationships reported)

The benefits of physical activity for cardiovascular health are irrefutable. Aortic 
stiffness and cardiovagal baroreceptor sensitivity (BRS) are strong predictors of 
cardiovascular disease risk and mortality. Lower pulse wave velocity (PWV; an index 
of arterial stiffness) and higher BRS have been shown in habitually active individuals 
in comparison to their physically inactive counterparts. In addition, endurance training 
has been shown to improve PWV and BRS in both apparently healthy and clinical 
populations. However, the effects of chronic high volume and intensity exercise (as 
typically performed by highly trained endurance athletes) on vascular health is not clear. 
PurPose:  To assess various indicators of vascular health in highly trained cyclists 

3302	 Board	#23	 June	2		 9:30	AM	-	11:00	AM
The	Influence	of	Resistance	Training	on	Primary	Hemostatic	
Responses	
Brent C. Creighton, Brian Kupchak, Juan Aristizabal, Hui Ying 
Luk, David Hooper, David Looney, Jeff S. Volek, FACSM, Carl 
M. Maresh, FACSM, William J. Kraemer, FACSM. University	of	
Connecticut,	Storrs,	CT. 
(No relationships reported)

oBJeCtiVe: The growing incidence of acute cardiovascular diseases (CVD) has 
propelled the investigation of potential ways to help combat this epidemic. The likely 
connection between platelet activity and the development of CVD has raised the question 
of whether or not platelet function varies in exercising individuals. Prolonged resistance 
training has been linked to a possible reduction in hyperaggragability of platelets, 
especially following acute strenuous exercise. The present investigation was designed 
to explore the effects of an acute resistance exercise test (AERET) and recovery on the 
primary hemostatic system in both resistance trained and untrained individuals.
metHoDs:  Ten resistance trained (RT) (mean ± SE, age, 26.0 ± 1.4 yr; height, 
175.1 ± 2.7 cm; weight, 79.6 ± 4.3 kg) and ten untrained (UT) individuals (age, 26.4 
± 2 yr; height, 170.3 ± 2.4 cm; weight, 67.9 ± 5.4 kg) performed an AERET (6 sets of 
10 repetitions of heavy squats @ 80% 1-RM). Blood samples were obtained before, 
immediately after and at 15, 60 and 120 minutes following the AERET. Blood samples 
were analyzed for platelet count, von Willebrand Factor (vWF), Beta Thromboglobulin 
(β-TG) and Platelet Factor 4 (PF4).
resuLts: B-TG showed differences (P<0.05) between RT and UT at +15 min (32.8 
± 2.6 IU/ml vs. 46.2 ± 3.1 IU/ml) and +60 min (28.2 ± 2.6 IU/ml vs. 39.0 ± 3.6 IU/ml), 
respectively. Both groups showed a main effect for time in platelet count, vWF and 
β-TG following the AERET, whereas PF4 remained unchanged. All blood variables 
returned to baseline values by 120 minutes following exercise.
ConCLusion: RT individuals demonstrated reduced platelet activation in vivo in 
response to an acute bout of heavy resistance exercise compared to UT individuals. 
Reduced platelet activation could be attributed to training status as shown by reduction 
in plasma levels of β-TG measured in the RT group.

3303	 Board	#24	 June	2		 9:30	AM	-	11:00	AM
A	12	Week	Of	Aerobic	Exercise	Training	On	VEGF	Related	
Proteins	After	3	Month	Detraining	In	Human	Skeletal	
Muscle	
Yu Nah Jeon, Zhou Xiang Shan, Ah Young Lee, Hyo Jeong Kim, 
Chang Keun Kim. korea	national	sport	university,	seoul,	Korea,	
Democratic	People’s	Republic	of. 
(No relationships reported)

The VEGF gene may be directly linked to angiogenesis with a higher specificity for 
stimulating vascular endothelial cells. Increased expression of VEGF may play an 
important role in the primary mechanism responsible for increasing the capacity of aerobic 
metabolism within cardiac and skeletal muscles. Hypoxia-inducible factor-1α (HIF-1α) can 
also be a factor when skeletal muscle cells are exposed to hypoxic environment.
PurPose:  The present study was performed to investigate the effect of long-term 
endurance training on VEGF and HIF-1α protein expressions in skeletal muscles after 
3 month detraining.
metHoDs:  Five female aerobic athletes and age matched five untrained subjects were 
participated in the present study. All subjects refrained regular physical activities for three 
months before this study. The exercise program, for the experimental group, consisted 
of 10-minute stretching and 60-minute treadmill walking with 60-80% of VO2max for 
12 weeks. Muscle samples obtained from vastus lateralis before and after training, and 
analyzed a relevant protein expressions using SDS-PAGE and Western blotting.
resuLts: There were no differences between the two groups in total VEGF protein 
expression. The protein expression of VEGF 165 isoform increase by 37.5% (p= 
.014) in untrained group, whereas unchanged in trained group. The same trend was 
demonstrated that HIF-1α protein expression in untrained group increased by 69.4% 
(p= .015), whereas unchanged in trained group.
ConCLusions: A 12 week of aerobic training may not induce an increase in 
vascular endothelial cell growth related protein expression in well-trained athletes even 
after 3 month detraining.

3304	 Board	#25	 June	2		 9:30	AM	-	11:00	AM
High-Intensity	Endurance	Training	but	not	Vitamin	C	
Changes	Vascular	Responsiveness	in	Diabetic	Rats	
Juan M. Murias, Oscar A. Campos, Katharine E. Hall, Matthew W. 
McDonald, Kenneth N. Grise, Christopher W.J. Melling, Earl G. 
Noble. The	University	of	Western	Ontario,	London,	ON,	Canada. 
(Sponsor: Donald H. Paterson, FACSM)
(No relationships reported)

Type I diabetes is associated with endothelial dysfunction and reduced bioavailability 
of nitric oxide (NO), resulting in impaired vasodilation. High-intensity endurance 



Fr
e

e
 C

o
m

m
u

n
iC

at
io

n
/Po

st
e

r
Official Journal of the American College of Sports Medicine

Abstracts were prepared by the authors and printed as submitted.

 Vol. 44 No. 5 Supplement S659

The order of visits was counterbalanced, as was the order of trials within each visit. 
HR (ECG) and MAP (Finapres) were continuously recorded during all trials. 
resuLts: Baseline HR was similar in all trials over both visits (59±2, 61±2, 61±3 
and 63±3 b.min-1 for 0% Pla, 70% Pla, 0% Asp and 70% Asp, respectively). HR did 
not change significantly from baseline during either of the 0% MVC trials. However, 
the HR increase from baseline observed during 70% MVC with aspirin (11±3 b.min-1) 
was significantly lower than during 70% MVC with placebo (15±3 b.min-1) (P=0.046). 
Baseline MAP was similar in all trials over both visits (87±2, 86±3, 85±2 and 85±3 
mmHg for 0% Pla, 70% Pla, 0% Asp and 70% Asp, respectively). MAP did not change 
significantly from baseline during either of the 0% MVC trials. The MAP increase 
from baseline observed during the 70% MVC with aspirin (93±3 mmHg) was similar 
during 70% MVC with placebo (93±3 mmHg). 
ConCLusion: These results suggest that low-dose aspirin attenuates the increase 
in HR but not MAP during isometric calf exercise in humans. This is likely due to 
reduced metabolite stimulation of muscle afferents during exercise when thromboxane 
A2 production is inhibited, which affects the control of HR more than MAP.

3309	 Board	#30	 June	2		 9:30	AM	-	11:00	AM
Muscle	Metaboreflex	Modulates	Dynamic	Cardiovascular	
and	Cerebrovascular	Responses	to	Acute	Hypotension	in	
Humans	
Masashi Ichinose1, Kazuhito Watanabe2, Bun Tsuji2, Takeshi 
Nishiyasu2. 1Meiji	University,	Tokyo,	Japan.	2University	of	Tsukuba,	
Tsukuba,	Japan. 
(No relationships reported)

During heavy exercise, the arterial baroreflexes and the muscle metaboreflex are 
hypothesized to be activated, and to interact in ways that lead to modulation of the 
primary cardiovascular reflex responses. However, the interaction of these two reflexes 
in cerebral circulation has never been investigated. 
PurPose:  We aimed to investigate whether the muscle metaboreflex modulates 
arterial baroreflex-mediated cardiovascular responses as well as cerebrovascular 
responses to acute hypotension in humans. 
metHoDs:  Acute hypotension was induced nonpharmacologically in six healthy 
subjects by releasing bilateral thigh cuffs after nine minutes of suprasystolic resting 
ischemia with and without muscle metaboreflex activation (via post exercise muscle 
ischemia after one minute static handgrip exercise at 50% MVC). We simultaneously 
measured beat-to-beat mean arterial blood pressure (MAP), heart rate (HR), cardiac 
output (CO), forearm blood flow (FBF) and middle cerebral artery mean blood velocity 
(MCAVM). Changes in measured variables induced via thigh cuff release were 
determined relative to their concomitant baseline values. 
resuLts: The thigh cuff release evoked rapid reductions in MAP, FBF, forearm 
vascular conductance and MCAVM and rises in HR, CO, TVC and cerebrovascular 
conductance index to similar extent in control and during muscle metaboreflex 
activation. The muscle metaboreflex activation enhanced the arterial baroreflex 
mediated peripheral vasoconstriction as evidenced by an earlier start of MAP recovery 
(control vs. muscle metaboreflex activation; length of time before the start of MAP 
recovery, 11.5 ± 1.1 vs. 5.8 ± 0.7 s, p < 0.05) and faster returns of MAP and TVC to 
the baseline (0.9 ± 0.2 vs. 2.3 ± 0.5 and -5.4 ± 1.1 vs. -9.8 ± 1.1 %/s, p < 0.05). In 
addition, the rate of regulation, an index of cerebral autoregulation, was enhanced 
during muscle metaboreflex activation (0.189 ± 0.018 vs. 0.310 ± 0.020/s, p < 0.05). 
Furthermore, MCAVM recovered faster with muscle metaboreflex activation (1.3 ± 0.1 
vs. 4.3 ± 0.6 %/s, p < 0.05). 
ConCLusion: These results suggest that during muscle metaboreflex activation, 
the arterial baroreflex mediated peripheral vasoconstriction as well as the cerebral 
autoregulation to acute hypotension are augmented and result in a faster recovery for 
the cerebral blood flow.

3310	 Board	#31	 June	2		 9:30	AM	-	11:00	AM
Contribution	of	Endothelin-1	to	Skeletal	Muscle	Blood	Flow	
and	Oxygen	Consumption	during	Exercise	
Zachary Barrett-O’Keefe, Stephen J. Ives, Joel D. Trinity, Garrett 
Morgan, Matthew J. Rossman, Jayson R. Gifford, Anthony J. 
Donato, Russell S. Richardson, D. Walter Wray. University	of	Utah,	
Salt	Lake	City,	UT. 
(No relationships reported)

PurPose:  Although it has been documented that endothelin-1 (ET-1) - mediated 
vasoconstriction is attenuated during exercise in an intensity-dependent manner, the 
role of endogenous ET-1 in regulating skeletal muscle blood flow and its ultimate 
effect on oxygen consumption (VO2) over a large spectrum of exercise intensities is 
unknown. 
metHoDs:  Six healthy men and women (25 ± 2 yrs) performed knee-extensor 
exercise at 20, 40, 60, 80, and 90% of maximal work rate (WRmax) before and after 
local ET-1 receptor subtype A (ETA) blockade (intra-arterial infusion of BQ-123 at 10 
nmol/min/l thigh volume). Arterial blood pressure (femoral arterial catheter), heart rate 
(3-lead ECG), single-leg blood flow (Doppler ultrasound), single-leg arterial-venous 
oxygen difference (a-vO2diff) (blood gases), and single-leg VO2 were determined at rest 

and normally active young adults. 
metHoDs:  Eleven male category 1/2 road racers (ET; Age = 28±6 (SD) yr) and 
eleven normally active males (NA; Age = 32±6 (SD) yr) participated in this study. 
Measures included self-reported training volume/intensities and directly assessed 
vascular function (PWV, BRS and arterial compliance), maximal aerobic power 
(VO2max), and body composition (DEXA). 
resuLts: The groups did not differ in age, body composition, or blood pressure. 
The ET group had significantly higher VO2max and power output (59.7±6.2 vs. 
46.8±5.1 mL.kg.min-1 and 405±61 vs. 327±48 W, respectively; p<0.01). Of the vascular 
measures, large artery compliance (LAE) and BRS were significantly higher in ET 
(23.2±6.1 vs. 18.8±3.0 mL.mmHgx10 and 35.7±17.0 vs. 22.7±9.5, respectively). 
However, no significant differences were evident for PWV, heart rate variability, or 
small artery compliance. There were significant relationships between resting LAE 
and the ratio of spectral analysis of RR interval (r=0.57; p<0.01) and LAE with BRS 
(r=0.56, p<0.01). All measures were within published norms for healthy young adults. 
ConCLusions: The results of this study suggest that training status in healthy 
young adults may affect arterial compliance and BRS; however, PWV does not appear 
to be as affected. The impact of a dose response on vascular health requires further 
research.

3307	 Board	#28	 June	2		 9:30	AM	-	11:00	AM
The	Effect	Of	Cerebral	Blood	Flow	On	Central	Chemoreflex	
During	Orthostatic	Stress	
Shigehiko Ogoh1, Hidehiro Nakahara2, Kazunobu Okazaki3, 
Tadayoshi Miyamoto2. 1Toyo	University,	Kawagoe-shi,	Saitama,	
Japan.	2Morinomiya	University	of	Medical	Sciences,	Osaka-shi,	
Osaka,	Japan.	3Osaka	City	University,	Osaka-shi,	Osaka,	Japan. 
(No relationships reported)

PurPose:  Central respiratory chemoreflex is reset during orthostatic stress, such 
that minute ventilation (VE) is greater for a given end tidal carbon dioxide (PETCO2). 
However, the underlying physiological mechanism(s) for this remains unclear. We 
hypothesized that postural reductions in cerebral blood flow (CBF) modify the central 
ventilatory chemoreflex. 
metHoDs:  To test this hypothesis, we examined the relationship between changes 
in middle cerebral artery mean blood velocity (MCA Vmean) and VE in subjects 
breathing different levels of inspired CO2 (0, 3.5, 5% CO2) while in the supine 
position and undergoing simulated orthostatic stress (lower body negative pressure; 
LBNP, -40mmHg). Ten healthy men with a mean age of 23.6 ± 1.9 yr (mean ± S.D.) 
voluntarily participated in this study. 
resuLts: LBNP decreased MCA Vmean and tended to increase VE, regardless of 
the level of inspired CO2. As expected, the regression line relating VE to PETCO2 was 
shifted leftwards from supine to LBNP. The average sensitivity (i.e. slope) of the VE-
PETCO2 relationship was enhanced during LBNP (0.40 ± 0.02 at supine to 0.44 ± 0.03 
l/min/mmHg during LBNP; mean± S.E.; P=0.003). In contrast, cerebral CO2 reactivity 
(the sensitivity of the MCA Vmean-PETCO2 relationship) was significantly decreased 
during LBNP from 1.43 ± 0.18 to 1.36 ± 0.17 cm/s/mmHg (P=0.001). Orthostatic 
stress induced-changes in VE were significantly associated with decreases in MCA 
Vmean from supine to LBNP (P=0.018), but were not associated with changes in PETCO2 
(P=0.2). 
ConCLusions: These findings support our hypothesis that postural reductions in 
CBF modify the central ventilatory chemoreflex by moving its point of operation. We 
speculate that orthostatic stress induced decreases in CBF attenuate the “washout” 
of CO2 from the brain and result in augmented increases in VE via the central 
chemoreflex.

3308	 Board	#29	 June	2		 9:30	AM	-	11:00	AM
Low-dose	Aspirin	Attenuates	Heart	Rate	but	not	Blood	
Pressure	Increase	during	Isometric	Exercise	in	Humans	
Rachel C. Drew, Matthew D. Muller, Michael D. Herr, Cheryl Blaha, 
Jessica Mast, Todd Nicklas, Lawrence I. Sinoway. Pennsylvania	
State	University,	Hershey,	PA. 
(No relationships reported)

Muscle afferent feedback is known to contribute towards the increased heart rate 
(HR) and mean arterial blood pressure (MAP) observed during exercise. Group III 
and IV afferent nerve fiber endings (muscle mechanoreceptors and metaboreceptors, 
respectively) can both be stimulated by metabolites produced during muscular work. 
However, the role of one such metabolite, thromboxane A2, in causing the increased 
HR and MAP during exercise in humans is unknown. 
PurPose:  Therefore, we sought to determine the effects of blocking thromboxane 
A2 production via low-dose aspirin on HR and MAP during isometric calf exercise in 
humans. 
metHoDs:  Nine young, healthy subjects (4 male) attended on 2 separate days and 
performed 2 trials on each day; a 2-min baseline followed by either 1.5mins of further 
rest (0% maximal voluntary contraction (MVC)), or 1.5mins of one-legged isometric 
calf exercise at 70% MVC (70% MVC). One visit was after having taken a placebo 
(Pla) for 7 days, and one visit after taking low-dose (81mg) aspirin (Asp) for 7 days. 
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3313	 Board	#34	 June	2		 9:30	AM	-	11:00	AM
Calf	Muscle	Oxygen	Saturation	In	Peripheral	Artery	Disease	
Patients	With	Different	Types	Of	Leg	Pain	
Polly S. Montgomery1, Donald E. Parker1, Aman Khurana1, 
Steve M. Blevins1, Raphael M. Ritti-Dias2, Andrew W. Gardner1. 
1University	of	Oklahoma	Health	Science	Center,	Oklahoma	City,	OK.	
2Pernambuco	University,	Pernambuco,	Brazil. 
(No relationships reported)

PurPose:  To compare calf muscle hemoglobin oxygen saturation (StO2) and 
exercise performance during standardized treadmill exercise in patients with peripheral 
artery disease (PAD) who describe different types of exertional leg pain, and to 
compare secondary outcomes consisting of daily ambulatory activity and exercise 
performance during a 6-minute walk test.
metHoDs:  One hundred fourteen PAD patients were evaluated on leg pain 
symptoms using the San Diego claudication questionnaire, which defined patients 
as having atypical exertional leg pain (n = 31), claudication (n = 37), or leg pain on 
exertion and rest (n = 46). Patients were evaluated on a standardized, graded treadmill 
test during which calf muscle StO2 was continuously monitored, 6-minute walk test, 
walking impairment questionnaire (WIQ), and ambulatory activity monitored during 
one week.
resuLts: All patients experienced symptoms during the treadmill test consistent 
with claudication. The groups were not significantly different on the primary outcomes 
of time to reach the minimum calf muscle StO2 (p = 0.350) and peak walking time (p 
= 0.238) during treadmill exercise. Patients with atypical leg pain had the highest daily 
ambulatory activity for total strides per day (p = 0.032), average daily cadence (p = 
0.010), maximum cadences for durations between 5 min (p = 0.035) and 60 min (p = 
0.029), speed score on the WIQ (p = 0.006), and lowest rating of perceived exertion at 
the end of the 6-minute walk test (p = 0.017).
ConCLusions: PAD patients with atypical leg pain have vascular-mediated 
limitations in exercise performance during standardized treadmill testing similar to 
patients with claudication, but they have higher levels of daily ambulatory activity 
in the community setting and higher perceived ambulatory function. The clinical 
significance is that all symptomatic PAD patients, irrespective of their leg pain type, 
should be treated to improve symptomatology.
Supported by: NIA(R01-AG-24296); and OCAST(HR09-035).

3314	 Board	#35	 June	2		 9:30	AM	-	11:00	AM
Evidence	That	Meal	Fat	Content	Does	Not	Impact	
Hemodynamic	Reactivity	to	Repeated	Mental	Stress	Tasks	
Veronica J. Poitras, David J. Slattery, Briar B. Findlay, Kyra E. Pyke. 
Queen’s	University,	Kingston,	ON,	Canada. 
(No relationships reported)

Psychological stress is known to evoke physiological responses, including increases 
in mean arterial blood pressure (MAP). There is some evidence that both a single high 
fat (HF) meal and short-term elevations in dietary fat intake enhance hemodynamic 
reactivity to laboratory stressors. Stress reactivity has been shown to relate to 
cardiovascular risk, and interactions with diet may be important. 
PurPose:  To determine the impact of a HF meal on the magnitude and stability of 
reactivity to varied mental stressors, as assessed by the peak changes in MAP and its 
constituents (i.e. cardiac output and total peripheral resistance) from baseline to during 
stress (ΔMAPpeak, ΔCOpeak, ΔTPRpeak). 
metHoDs:  On two different days, separated by 14 ± 5.4 days, 10 healthy males 
(23.2 ± 3.3 yrs) consumed either a HF (48g fat) or low fat (LF; 0g fat) meal (~940 
calories each). On each day, subjects performed 4 hourly STs (10 mins each in 
duration). STs consisted of mental arithmetic (3 tasks) or a speech (5 tasks), and were 
interspersed with the intention of providing a varied stimulus to minimize habituation. 
resuLts: Data are mean ± SD. Postprandial lipemia was greater following 
consumption of the HF vs LF meal (HF vs LF: 1.37 ± 0.87 vs 0.87 ± 0.38 mmol/L, 
P=0.03). Pre-ST MAP did not differ within (P=0.27) or between (P=0.69) HF and 
LF meals. ΔMAPpeak did not differ between meals (HF vs LF: 19.6 ± 10.6 vs 21.3 ± 
7.4 mmHg, P=0.41), however within meals, reactivity was attenuated by the 4th ST 
(ΔMAPpeak ST-1 vs ST-4: 22.1 ± 8.8 vs 16.8 ± 8.1 mmHg, P=0.02). There was also no 
significant difference in ΔCOpeak or ΔTPRpeak either within or between meals (HF vs 
LF: ΔCOpeak 1.9 ± 0.92 vs 2.0 ± 0.96 L/min, P=0.60; ΔTPRpeak 3.1 ± 3.4 vs 3.2 ± 2.3 
mmHg/L/min, P=0.94). There was considerable within-subject variability in reactivity 
to the range of tasks presented (within-subject ΔMAPpeak range of 14.6 mmHg ± 7.3 
across STs), however the range of reactivity did not differ between HF and LF meals 
(P=0.36). 
ConCLusions: Contrary to previous reports, meal fat content did not impact 
hemodynamic reactivity to laboratory stressors. These data also provide evidence of 
minimal habituation in hemodynamic responses to varied mental STs performed 8 
times over 2 laboratory visits, with wide variation in reactivity within individuals.

and during all levels of exercise. 
resuLts: At rest, ETA receptor inhibition did not alter leg blood flow, a-vO2diff, or 
single-leg VO2 (P>0.05). In contrast, ETA receptor inhibition during exercise induced 
an ~18% increase in leg blood flow of the exercising limb across all levels of exercise 
(P<0.05). This increase in leg blood flow was accompanied by a ~10% increase in 
single-leg VO2 (P<0.05) across all work rates, in light of an unaltered a-vO2diff (P>0.05) 
between control and BQ-123 trials. Heart rate and arterial blood pressure increased in 
an intensity-dependent manner during exercise, but did not differ between the control 
and BQ-123 trials (P>0.05). 
ConCLusion: These data reveal, for the first time, an ETA receptor-mediated 
restraint of skeletal muscle blood flow during knee-extensor exercise in young, healthy 
humans, and further suggests that altering blood flow will directly augment VO2.

3311	 Board	#32	 June	2		 9:30	AM	-	11:00	AM
ATPγS	Does	Not	Potentiate	the	Muscle	Chemoreflex	
Response	to	Lactic	Acid	
Audrey J. Stone, Katsuya Yamauchi, Anna K. Leal, Marc P. 
Kaufman. Penn	State	College	of	Medicine,	Hershey,	PA. 
(No relationships reported)

PurPose:  Birdsong et al. (Neuron 68: 739-749, 2010) have shown that acute 
exposure to ATP potentiated acid sensing ion channel (ASIC) evoked currents from 
single dorsal root ganglion cells innervating hindlimb muscles of rats. This finding 
prompted us to determine whether the results seen in a freshly dissociated single cell 
preparation in vitro would translate to an in vivo preparation. 
metHoDs:  We measured the pressor and cardioaccelerator responses to injecting 
lactic acid (24mM; 0.4mL), an ASIC agonist, into the femoral artery of decerebrated, 
unanesthetized rats (N=6) whose hindlimbs were freely perfused both before and after 
administration of ATPγS (200mg/kg), a stable agonist of purinergic 2 receptors. 
resuLts: We found that the increase in mean arterial pressure evoked by lactic 
acid after ATPγS was not different from the increase evoked by lactic acid before 
ATPγS (15±2mmHg vs. 14±2mmHg, respectively; p>0.05). The increase in heart 
rate evoked by lactic acid after ATPγS was significantly but modestly greater than the 
increase evoked by lactic acid before ATPγS (3±1 beats per min vs. -2±1 beats per min, 
respectively; p<0.05). 
ConCLusion: ATPγS does not appear to potentiate the muscle chemoreflex 
evoked by lactic acid in rats with freely perfused hindlimbs. Supported by NIH RO1-
HL030710 and P01 HL096570.

3312	 Board	#33	 June	2		 9:30	AM	-	11:00	AM
Sex	Differences	In	Cardiac	Autonomic	Modulation	And	
Baroreflex	Sensitivity	Following	Differential	Exercise	
Training	
Ashley N. Lightner, Chelsea D. Curry, Scott R. Collier, FACSM. 
Appalachian	State	University,	Boone,	NC. 
(No relationships reported)

Maintained balance between sympathetic and parasympathetic tone within the cardiac 
autonomic systems is a vital component of cardiovascular regulation. Heart rate 
variability (HRV) and baroreflex sensitivity (BRS) are non-invasive clinical measures 
used to assess cardiac autonomic modulation and pressor sensitivity. Aerobic exercise 
(AE) training has been shown to increase HRV and BRS; however, little is known 
concerning a sex specific response following AE or resistance exercise (RE) training. 
The purpose of this study was to assess short-term AE training versus RE training on 
HRV and BRS in a mixed-sex hypertensive cohort. 
metHoDs:  Forty pre- to stage-1 essential hypertensives between the ages of 33 
and 60 years old (20 men, 20 women) underwent either AE training [30 minutes 
of treadmill exercise, 3 days per week at 65% of peak oxygen consumption] or RE 
training (3 sets of 10 repetitions for 9 major muscle groups, 3 days per week at 65% 
of10 repetition maximum). Demographics, electrocardiogram (ECG) recordings, beat-
to-beat blood pressure (BP), and a heads-up tilt test were performed at baseline, pre 
and post-4 week training period. A rmANOVA was employed to determine differences 
(mode (resistance vs. aerobic) x time (pre- vs. post) x sex (male vs. female)). 
resuLts: A significant increase in BRS was shown in males and females (7.98 
± 1.49 to 8.95 ± 1.72 ms mm-1 Hg-1, 4.54 ± 1.59 to 5.97 ± 1.83 ms mm-1 Hg-1, 
respectively) following AE training; however, RE training, showed decreases in BRS 
in males and no change in females. Following RE training a significant increase in 
LF:HF ratio was shown in males, yet decreases in females (286.56 ± 149.24 to 417.25 
± 175.8 ms2, 86.5 ± 247.48 to 40.6 ± 291.54 ms2, respectively). 
ConCLusions: The increase in LF:HF may explain the decreases seen in BRS in 
men following RE training, deriving a better benefit for RE training for women.
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3317	 Board	#38	 June	2		 9:30	AM	-	11:00	AM
Acute	Dietary	Nitrate	Supplementation	on	Resting	and	
Exercising	Muscle	Hemodynamic	Control	in	the	Rat	
Scott K. Ferguson1, Daniel M. Hirai1, Steven W. Copp1, Clark 
T. Holdsworth1, K Sue Hageman1, Andrew M. Jones, FACSM2, 
Timothy I. Musch, FACSM1, David C. Poole, FACSM1. 1Kansas	
State	University,	Manhattan,	KS.	2University	of	Exeter,	Exeter,	
United	Kingdom. 
(No relationships reported)

Nitric oxide (NO) bioavailability modulates both O2 supply and demand within the 
O2 transport pathway. A nitrate-rich diet has been shown to elevate NO bioavailability 
following its reduction to nitrite and NO via NO synthase-independent pathways. 
Recently, dietary nitrate supplementation has been shown to reduce blood pressure 
and reduce the O2 cost of submaximal exercise in humans (Bailey et al, 2009, J Appl 
Physiol). Despite these observations, the effects of dietary nitrate supplementation on 
skeletal muscle blood flow (BF) at rest and during exercise remain unknown.
PurPose:  To test the hypothesis that acute dietary nitrate supplementation 
decreases resting and exercising mean arterial pressure (MAP) while preserving 
hindlimb skeletal muscle BF during exercise.
metHoDs:  Young male Sprague-Dawley rats (3-6 months) were randomized into 
control or nitrate-supplemented groups. Nitrate supplementation was administered in 
drinking water via 2.5 ml/day of nitrate-rich beetroot juice (0.065 mmol/ml). Either 
untreated (control, n=8) or nitrate supplemented (BR, n=8) tap water was available ad 
libitum for 3 days while daily consumption was verified. Following supplementation, 
BF was assessed using radiolabeled microspheres at rest and during treadmill running 
(20 m/min, 5% grade).
resuLts: BR supplementation decreased MAP significantly by 15% at rest (control: 
138 ±4; BR: 117 ±7 mmHg; P≤0.05) and 10% during exercise (control: 136 ±3; 
BR: 123 ± 6 mmHg; P≤0.05). Similar BF values for 28 individual hindlimb muscles 
resulted in no change in total hindlimb BF at rest (control: 17 ± 2; BR: 23 ± 3 ml/
min/100g; P>0.05) or exercise (control: 114 ± 8; BR: 116 ± 10 ml/min/100g; P>0.05).
ConCLusions: Dietary nitrate supplementation did not change exercising hindlimb 
BF and, therefore, O2 delivery despite a reduced arterial driving pressure; providing 
evidence for an improved hemodynamic response to exercise. Combined with recent 
results that nitrate supplementation reduces the O2 cost of exercise, these data support 
the hypothesis that nitrate supplementation elevates O2 delivery relative to O2 demand, 
which suggest one potential mechanism by which nitrate supplementation improves 
metabolic control.
Support:	NIH	HL-108328,	AHA	Midwest	Affiliate	

3318	 Board	#39	 June	2		 9:30	AM	-	11:00	AM
Sex	Affects	Autonomic	Recovery	Following	A	45-min	Bout	
Of	Aerobic	Exercise	
Kanokwan Bunsawat1, Peng Sun2, Huimin Yan2, Sushant M. 
Ranadive2, Rebecca M. Kappus1, Abbi Lane1, Tracy Baynard1, Bo 
Fernhall, FACSM1. 1The	University	of	Illinois	at	Chicago,	Chicago,	
IL.	2The	University	of	Illinois	at	Urbana-Champaign,	Urbana-
Champaign,	IL. 
(No relationships reported)

introDuCtion: Heart rate variability (HRV) reflects autonomic function and is an 
indicator of cardiovascular health. Previous research has shown that autonomic balance 
is shifted towards greater sympathetic and less parasympathetic modulation following 
exercise. However, sex differences in autonomic recovery following aerobic exercise 
are not well delineated. 
PurPose:  To examine sex differences in autonomic recovery following a 45-min 
bout of aerobic exercise in healthy individuals. 
metHoDs:  Heart rate (HR), HRV frequency-domain parameters and brachial blood 
pressures were obtained at rest and following exercise in 60 healthy individuals (31 males 
and 29 females). Low-frequency (LF) and high-frequency (HF) power, low-frequency to 
high-frequency ratio (LF/HF), low-frequency normalized units (nLF), and high-frequency 
normalized units (nHF) of HRV were evaluated in the supine position, before and at 30 and 
60 minutes following 45 min of walking at 70% of heart rate reserve. 
resuLts: Men exhibited higher LF/HF at rest and increased LF/HF more than 
women after exercise (205.97 ± 29.68 to 595.38 ± 73.08 to 209.21 ± 80.34 ms2 vs. 
159.56 ± 32.63 to 355.17 ± 38.28 to 167.42 ± 42.08 ms2, p<0.05 for interaction). Men 
also exhibited higher nLF (0.61 ± 0.03 to 0.76 ± 0.03 to 0.72 ± 0.03 ms2 vs. 0.51 ± 0.04 
to 0.61 ± 0.03 to 0.54 ± 0.03 ms2 and lower nHF at baseline and following exercise 
(0.38 ± 0.03 to 0.22 ± 0.03 to 0.27 ± 0.03 ms2 vs. 0.47 ± 0.04 to 0.47 ± 0.04 to 0.44 ± 
0.03 ms2; p<0.05 for time and sex effects). 
ConCLusion: Women and men exhibit different HRV responses following aerobic 
exercise. The higher nLF and lower nHF coupled with a greater increase in the LF/HF 
ratio following exercise suggests men exhibit reduced vagal but increased sympathetic 
dominance following submaximal exercise compared to women. Future work is 
needed to determine if this is related to increased risk of untoward events during and 
following exercise in men compared to women.

3315	 Board	#36	 June	2		 9:30	AM	-	11:00	AM
Left	Ventricular	Mechanics	Following	Ultra-endurance	
Exercise	-	Impact	Of	Dehydration	
Eric J. Stöhr1, David A. Low2, Amanda Q. X. Nio1, Lee Eldridge3, 
Rob Shave1. 1Cardiff	Metropolitan	University,	Cardiff,	United	
Kingdom.	2Imperial	College	London,	London,	United	Kingdom.	
3Brunel	University,	West	London,	Uxbridge,	United	Kingdom. 
(Sponsor: Prof. Keith George, Liverpool John Moores University, 
UK, FACSM)
(No relationships reported)

Previous studies have shown a significant reduction in left ventricular (LV) twist and 
strain (‘LV mechanics’) following ultra-endurance exercise, however, this may be 
caused by accompanying dehydration and not exclusively reflect cardiac impairment. 
PurPose:  To examine the influence of dehydration upon LV mechanics following 
ultra-endurance exercise. 
metHoDs:  Six male cyclists (age: 30±6 years) performed two 6h cycling trials, one 
with maintained hydration (EUHY) and one with ~2% dehydration (DEHY). Exercise 
intensity was fixed at 15% below a lactate concentration of 4 mmol. In both the EUHY 
and DEHY trial, LV volumes and mechanics were measured at three time points: i) pre, 
ii) post and iii) 24h post cycling exercise. Significant effects of exercise or dehydration 
as well as their interaction were identified using 2-way repeated measures ANOVA. 
resuLts: End-diastolic volume (EDV) and stroke volume (SV) decreased 
significantly post 6h cycling in both EUHY and DEHY (ΔEDV: ~-18±10 ml, ΔSV: 
~-16±7 ml) while heart rate was significantly higher post exercise in both trials (Δ: 
~-21±10 bpm). The ratio of early to late diastolic filling velocity (E/A) declined post 
exercise in both trials (Δ-0.70±15). Radial strain was unaltered while circumferential 
strain was mildly reduced post EUHY and DEHY (Δ-4±2%). In contrast, diastolic 
basal rotation velocity was significantly enhanced post DEHY compared with EUHY 
(74±21 vs. 63±22 deg·sec-1, P=0.03). All values returned to pre exercise levels 24h 
post exercise. Discussion: The decline in EDV and SV observed in the present study 
was similar to that seen in previous investigations (Δ20ml and Δ17ml, respectively). 
However, post ultra-endurance exercise LV strain and twist indices were not reduced 
further in the DEHY compared with the EUHY trial. In fact, diastolic basal rotation 
velocity was significantly enhanced post DEHY. 
ConCLusion: Moderate dehydration (2%) does not exacerbate the change in LV 
volumes, heart rate or LV mechanics post ultra-endurance exercise. Therefore, the 
present data provide evidence that previously shown reductions in LV mechanics 
following competitive ultra-endurance events are likely caused by reductions in LV 
function and not by hydration status.

3316	 Board	#37	 June	2		 9:30	AM	-	11:00	AM
Non-invasive	Assessment	From	Micro-	To	Macro	
Circulation:	A	Feasibility	Study	
Kate Austin, Daniel Credeur, Michael Welsch. Louisiana	State	
University,	Baton	Rouge,	LA. 
(No relationships reported)

The Erythrocyte-Endothelial (EE) gap, pulse wave analyses and velocity (PWV), 
and large conduit artery flow mediated dilation (FMD) are considered independent 
barometers of vascular health. Few studies exist that have examined each of these 
measures in the same individual. 
PurPose:  To determine the feasibility of assessing micro- to macrovascular 
function in young individuals with varying degrees of fitness. 
metHoDs:  Ten subjects (male=2, female= 8, age= 23.0±5.08 years) participated in 
this study. Subjects rested for 10 minutes in the supine position prior to determining 
microvascular structure, arterial stiffness, and changes in brachial artery diameter 
before and after forearm occlusion (FMD). Red blood cell velocity (RBCV) and EE-
Gap were examined in sublingual capillaries using OPS-imaging (Capiscope, KK 
techonolgy, Exeter, UK). To assess arterial stiffness, a carotid-to-radial pulse wave 
velocity (PWV) was performed using tonometry. FMD was defined as the peak change 
in brachial artery diameter, which was determined by ultrasonography. In addition, 
subjects participated in a12-minute run to measure fitness. 
resuLts: RBCV and EE-gap values were similar to healthy populations 
(84.58±25.23μm/sec and 0.86±0.15μm, respectively). Average aortic SBP, DBP, and 
PWV were 101.3±9.25mmHg, 71.5±8.44mmHg and 6.91±0.93m/sec, which are 
considered average for this population. The mean BAFMD was 5.84±3.27%, [Range: 
1.19-10.34]. The average rank for the 12-min run was 35.65±32.06%. 
ConCLusion: The vascular measurements of this study are indicative of an 
apparently healthy population and in line with current literature. Non-invasive 
measurement of micro- and macro vessel function may lead to a more comprehensive 
understanding of vascular health, and appreciation for possible interrelationships 
between biomarkers.
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PurPose:  The purpose of this study was to determine the prevalence of IOH in trained 
male swimmers with OH and to determine the hemodynamic response to active standing. 
metHoDs:  10 male swimmers with no reported history of syncope (age: 
20.8±1.5yrs; ht: 178.0 ± 7.6cm; wt: 79.9 ± 8.5kg) completed an active stand orthostatic 
challenge test (5 min supine, 3 min standing). Subjects reported no physical activity, or 
caffeine or alcohol consumption within the previous 12 hours. Arterial blood pressure 
was measured continuously by finger photoplethysmogpaphy (Finometer Medical 
Systems). Mean Arterial Pressure (MAP), SBP, DBP, Heart Rate (HR), Stroke Volume 
(SV and Total Peripheral Resistance (TPR) were derived from beat by beat blood 
pressure and averaged over 3 cardiac cycles. 
resuLts: 8 of 10 swimmers met both SBP and DBP, 1 met SBP and 1 met DBP 
OH criteria (mean decrease of 30.6±13.3 and 14.7±6.5 mmHg for SBP and DBP 
respectively). IOH was observed in 8 of 10 swimmers (Decrease of SBP: 48.8±19.3 
mmHg; Decrease of DBP: 29.6±10.0mmHg; Decrease of MAP: 36.2±12.2mmHg) 
with MAP nadir occurring at 8.7±2.8 sec returning to baseline value at approximately 
18.2±3.4 sec after standing. The primary hemodynamic response with decreasing MAP 
to nadir was increase in HR of 37.5±13.6 beats/min reaching a maximum at 16.8±10.9 
sec after standing. MAP return to baseline from nadir was associated with a mean 
increase in TPR of 43.2%, a mean increase in SV of 15.8% and a mean increase in HR 
of 4.2%. 
ConCLusion: These results suggest that IOH is prevalent in male swimmers with 
OH. In response to active standing an immediate uptake in HR with a latent increase in 
TPR act to equilibrate MAP from nadir.

3322	 Board	#43	 June	2		 9:30	AM	-	11:00	AM
Cardiorespiratory	Response	to	Continuous	Passive	Motion	
Exercise	in	People	with	Spinal	Cord	Injury	
Sangouk Wee, Konstantinos Vrongistinos, Shane D. Stecyk, Taeyou 
Jung, Byron Lai. California	State	University	Northridge,	Northridge,	
CA. 
(No relationships reported)

Continuous passive motion exercise (CPME) is commonly implemented for people 
with spinal cord injury (SCI). Many individuals with paralysis use CPME for their 
rehabilitation programs, but the research on its cardiorespiratory effects is limited.
PurPose:  To investigate the cardiorespiratory responses to CPME in individuals 
with SCI.
metHoDs:  Eleven individuals with SCI (6 men and 5 women, 40.7±9 yr) and 11 
healthy controls (6 men and 5 women, 35.8± 5 yrs) completed performing 3 exercise 
modes on separate days in a randomized order. Participants were also subject to an 
orientation visit to determine exercise intensity. The modes of exercise included 
6-minute active arm erogmeter exercise at their submaximal level which was set at 60-
80% of maximum heart rate in order to estimate the maximum oxygen consumption, 
20-minute seated CPME (passive cycling movement) and 20-minute supine-lying 
CPME (passive walking movement) at a matched movement speed. A telemetric 
metabolic system was used to compare the cardiorespiratory variables among three 
exercise modes. Test sessions were separated by minimum of 24 hours to avoid any 
carry-over effect from the previous session.
resuLts: Multivariate analysis of variance (MANOVA) revealed significant 
differences in the oxygen consumption in the SCI group between the pre-exercise 
baseline and steady state exercise during the supine-lying CPME (Multivariate Pillai’s 
Trace = .615, F(1,20) =11.161, p=.012) and during the seated CPME (Multivariate Pillai’s 
Trace = .562, F(1,20) =8.972,	p=.020,). The levels of oxygen consumption were 8% 
(seated) and 14% (supine) of the estimated maximal oxygen consumption respectively.
ConCLusions: Our findings suggest that CPMEs elicit an increase of 
cadiorespiratory responses, which may lead to favorable training effects on 
cardiorespiratory fitness in people with SCI.

3323	 Board	#44	 June	2		 9:30	AM	-	11:00	AM
Time-course	And	Reliability	Of	Hemodynamic	Responses	To	
An	Isometric	Handgrip	Protocol	
Claudia M. Meirelles1, Paulo Sergio C. Gomes2, Yagesh N. 
Bhambhani3. 1Escola	de	Educação	Física	do	Exército,	Rio	de	
Janeiro,	Brazil.	2Universidade	Gama	Filho,	Rio	de	Janeiro,	Brazil.	
3University	of	Alberta,	Edmonton,	AB,	Canada. 
(No relationships reported)

Isometric handgrip (IHG) training leads to significant reductions in blood pressure 
(BP) and improves endothelial function assessed by flow mediated brachial artery 
dilation (FMD). Nevertheless, the acute hemodynamic responses elicited by IHG have 
not been fully explored. 
PurPose:  To describe the time-course of the acute effects of a IHG protocol on 
FMD, BP and muscle blood volume (Mbv)/oxygenation (Mox), and evaluate the 
reliability of the last three measures. 
metHoDs:  15 healthy volunteers (7 females, 26.7±6y, 75±17kg, 170,4±7,3cm) 
completed two visits to the laboratory. After a 10-min rest period, subjects performed 
four sets of 2-min bilateral IHG at 30% of their maximum voluntary contraction, 
intercalated by 1-min rest interval. Brachial artery diameter (BAD) was measured 

3319	 Board	#40	 June	2		 9:30	AM	-	11:00	AM
Cerebral	Hemodynamic	Responses	During	Carbon	Dioxide	
Rebreathing,	Aerobic	Exercise	And	Cognition	
Hercules Grant, Mayank Rehani, Yagesh Bhambhani. University	of	
Alberta,	Edmonton,	AB,	Canada. (Sponsor: Bob Haennel, FACSM)
(No relationships reported)

Increases in cerebral blood volume (total Hb) and oxyhemoglobin (O2Hb) with 
concomitant declines in deoxyhemoglobin (HHb) measured by near infrared spectroscopy 
(NIRS), collectively referred to as hemodynamics, are indicative of neuronal activation. 
PurPose:  To determine the inter-relationship between these acute hemodynamic 
responses during CO2 rebreathing which increases cerebral blood flow, aerobic fitness 
and cognition in healthy males.
metHoDs:  Informed consent was obtained from eight healthy males (20 - 58 yrs, 
predicted VO2max = 35.06 ± 8.5 ml/kg/min) with high school to university education. 
NIRS was used to measure the acute changes (peak minus baseline) in hemodynamic 
responses over the prefrontal lobe during 5% CO2 rebreathing for 90 sec, Astrand/
Rhyming test to predict VO2max, and digit span testing, (a subtest of Wechsler Adult 
Intelligence Scale IV).
resuLts: Significant increases were observed in total Hb and O2Hb with 
concomitant declines in HHb during CO2 rebreathing and cycle ergometry. Cognition 
elicited a trend of increasing O2Hb and decreasing HHB with digit span scores which 
was not significant. Changes in O2Hb and total Hb were significantly correlated with 
relative VO2max (r = 0.792 and 0.841 respectively), but not with cognition. Change in 
PetCO2 (surrogate for cerebral blood flow) was significantly correlated with relative 
VO2max, (r = 0.721, P<.05). Correlation between delta PetCO2 and [O2Hb] during 
cycling was approaching significance (r = 0.586, P<.10).
ConCLusions: Higher levels of prefrontal neuronal activation are associated with 
enhanced aerobic fitness. However the relationship between these increases in neuronal 
activation and cognition were not evident, possibly due to the heterogeneity of the 
small sample evaluated.

3320	 Board	#41	 June	2		 9:30	AM	-	11:00	AM
Hemodynamic	Mechanism	of	Rate	Pressure	Product	
Increase	at	Voluntary	Exhaustion	during	Maximum	
Incremental	Test	
Marcelo G. Boia Nascimento1, Ricardo Jaco2, Hugo R. Paulista3, 
Tacio S. Santos4, Renata E. Dantas1, Marcio R. Mota1. 1Centro	
Universitario	de	Brasilia-UNIceub,	Brasilia,	Brazil.	2Universidade	
de	Brasília-UnB,	Brasilia,	Brazil.	3Universidade	de	Brasilia-UnB,	
Brasilia,	Brazil.	4Centro	Universitario	de	Brasilia,	Brasilia,	Brazil. 
(No relationships reported)

Rate pressure product (RPP) is a physiological indicator that includes the heart 
rate (HR) for systolic blood pressure (SBP) product. It is used to evaluate the 
cardiovascular stress and its increase may occur through HR’s rise, SBP’s rise, or both. 
The knowledge of responsible variable for RPP increase at voluntary exhaustion (VE) 
during maximum incremental test (MIT) is important for a better understanding of 
MIT hemodynamic. 
PurPose:  To determinate the responsible variable for RPP increases at VE during MIT. 
metHoDs:  Took part in the study 10 active female subjects (25±5 years; 165±7 
cm; 62±11 kg; 27±6% body fat). MIT was done with a Bruce’s non inclination adapted 
treadmill protocol (Centurion 300 - Micromed) with 5.5 km/h initial velocity and 
1 km/h per minute increment until VE. HR and SBP were recorded at rest and at 
VE (FS150 Frequency Meter - Polar and BP 3AC1-1 Digital Sphygmomanometer - 
Microlife, respectively). A non-parametric statistics data analysis was made through 
Mann-Whitney test. 
resuLts: There were significant differences between rest RPP and VE RPP 
(8.211±994 mmHg/bpm vs. 16.367±2.520 mmHg/bpm, p<0.01), between rest HR and 
VE HR (67±8 bpm vs. 150±8 bpm, p<0.01), but not between rest SBP and VE SBP 
(124±6 mmHg vs. 128±16 mmHg). 
ConCLusion: RPP increase at VE during MIT is mediated by HR’s rise.

3321	 Board	#42	 June	2		 9:30	AM	-	11:00	AM
Hemodynamic	Response	to	Active	Standing	in	Swimmers	
with	Orthostatic	Intolerance:	Prevalence	of	Initial	
Orthostatic	Hypotension	
William N. Lampe, Michael D. Kennedy. University	of	Alberta,	
Edmonton,	AB,	Canada. 
(No relationships reported)

Orthostatic intolerance or hypotension (OH) defined as a transient decrease >20 mmHg 
in systolic blood pressure (SBP) and/or a transient decrease >10 mmHg in diastolic 
blood pressure (DBP) within 3 min of standing has been reported in endurance 
athletes. However the prevalence of initial orthostatic hypotension (IOH) (defined as a 
transient decrease in SBP; >40 mmHg and/or DBP; >20 mmHg within 15 seconds of 
active standing) has not been examined in endurance athletes. 
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of SPA treatment may cause hypotension in these patients. 
PurPose:  To evaluate the acute cardiovascular effects of mud-pack treatment in 
pharmacologically treated hypertensive patients.
metHoDs:  28 subjects (M/F 10/18; 67±11 yrs, m±SD) were divided in 2 
groups, matched for age and anthropometric characteristics: normotensive (N) and 
hypertensive (H) subjects, treated with beta-blockers, ACE-inhibitors or angiotensin 
II receptor antagonists (no diuretics). Beat-by-beat systolic (SBP) and diastolic blood 
pressure (DBP)(finger pletismography), and heart rate (HR) were recorded before, in 
supine position (10 min), and during mud-pack treatment (mud temperature 42°C, 15 
min). Cardiac output and total peripheral resistance were calculated from the computed 
aortic-flow waveform. HR variability spectral indexes of sympathovagal balance (HF, 
High Frequency; LF, Low Frequency and LF/HF ratio) were finally calculated.
resuLts: Compared to basal (pre-treatment) conditions, mud treatment tended 
to decrease SBP (difference between mud immersion and basal condition; H: -6±16 
mmHg; N: -3±5 mmHg), whereas DBP did not differ (H: -2±7 mmHg; N: 7±5 mmHg) 
in both groups. HR significantly increased (p<0.05) in both groups (H: 7±6 bpm; N: 
8±4 bpm). Cardiac output decreased significantly (p<0.01) in H subjects only (H: 
-1.5±2.0 l/min; N: -0.5±1.6 l/min), whereas total peripheral resistances decreased in H 
and increased in N subjects (H: -160±237 l/min; N: 97±124 dyn.s/cm5)(p<0.05). LF/HF 
ratio slightly but not significantly increased in both groups (H: 0.1±1.5; N: 0.7±1.6), 
as a results of an increase in LF and a reduction of HF, the latter being significant 
(p<0.05) in H subjects only.
ConCLusions: Mud-pack treatment seems to be safe in pharmacologically treated 
hypertensive subjects. Partially supported by FoRST (Fondazione per la Ricerca 
Scientifica Termale, Italy).

3326	 Board	#47	 June	2		 9:30	AM	-	11:00	AM
Progressive	Handgrip	Exercise:	Evidence	of	Attenuated	
Nitric-oxide	Dependent	Vasodilation	and	Blood	Flow	
Regulation	with	Age	
Joel D. Trinity1, D Walter Wray1, Melissa A.H. Witman1, Gwenael 
Layec2, Zachary Barrett-O’Keefe2, Stephen J. Ives1, Jaime D. 
Conklin1, Russell S. Richardson1. 1George	E.	Whalen	VA	Medical	
Center,	Salt	Lake	City,	UT.	2University	of	Utah,	Salt	Lake	City,	UT. 
(No relationships reported)

PurPose:  The purpose of this investigation was to better understand the altered role 
of nitric oxide (NO) with age and the potential for exercise-induced vasodilation of the 
brachial artery (BA) to assess NO bioavailability. 
metHoDs:  BA Blood flow (Doppler ultrasound), diameter, and shear rate were 
measured in response to progressive handgrip exercise with and without eNOS 
inhibition (intra-arterial infusion of L-NMMA) in 7 older subjects (69 ± 2 yr). 
Handgrip exercise was performed at 15, 25, 40, and 50% of maximal voluntary 
contraction and comparisons were made to our published observations in young adults 
(Wray et al. 2011). 
resuLts: The relationship between the change in BA diameter and shear rate 
was attenuated by 4 fold in the old (r = 0.66, p < 0.01; slope = 0.00013 ± 0.00004) 
compared to the young (r = 0.73, p < 0.01; slope = 0.00049 ± 0.00012, p = 0.002). 
Unlike the young, where eNOS inhibition ablated this relationship (r = 0.1, p = 0.5; 
slope = 0.00005 ± 0.00006), the diameter/shear rate response remained statistically 
unchanged in the old (r = 0.61, p < 0.01; slope = 0.00011 ± 0.00007). However, eNOS 
inhibition attenuated the BA diameter increase by 50% in the old compared to the 70% 
reduction in the young, indicating a substantial yet reduced role of NO with age. Blood 
flow was unaffected by eNOS inhibition in the old which contrasts with the ~25% 
reduction documented in the young. 
ConCLusion: These findings reveal that with age both shear stress mediated BA 
vasodilation and BA blood flow are less NO dependent during handgrip exercise and 
support the use of the progressive handgrip paradigm as a valid and novel approach to 
the non-invasive assessment of NO bioavailability in humans across the lifespan.

3327	 Board	#48	 June	2		 9:30	AM	-	11:00	AM
LBNP	Effect	On	Rapid	Changes	In	Stroke	Volume	And	
Cardiac	Output	At	Exercise	Onset	
Aurelien Bringard1, Alessandra Adami1, Christian Moia1, Nazzareno 
Fagoni2, Enrico Tam3, Guido Ferretti1. 1University	Medical	Center,	
University	of	Geneva,	Geneva,	Switzerland.	2University	of	Brescia,	
Brescia,	Italy.	3University	of	Verona,	Verona,	Italy. 
(No relationships reported)

PurPose:  The kinetics of cardiac output (CO) at the onset of exercise is 
characterized by two phases. The first rapid phase (phase I), which has a time constant 
of less than 5 s, is generally attributed to the sudden withdrawal of vagal tone. Yet 
the hypothesis was put forward that a mechanical effect related to sudden increase 
in venous return at exercise start might also play a role, especially by increasing 
stroke volume (SV) via the Frank-Starling mechanism. If the latter was the case, 
then application of increasing levels of lower body negative pressure (LBNP) would 
generate a progressively greater increase in phase I amplitude (A1) of SV at exercise 
start, which may also affect A1 for CO.

using high-resolution ultrasonography. BP was measured by oscillometry. Mbv and 
Mox range values (difference between maximum and minimum absolute values) from 
the flexor digitorum profundus of right forearm were monitored by dual wave near 
infrared spectroscopy. 
resuLts: Time-course analyses indicate non-significant changes in BAD (t-test 
P=0,10), only discrete ranges in Mbv and Mox, and no significant changes in BP 
(ANOVA with repeated measures). Absolute values obtained for all variables and ICC 
are presented, revealing poor to excellent reliability. 
BAD (mm) Baseline End of 1st set 70-s rec

4.4±0.5 3.9±0.5 4.4±0.7
1st set 1-min rec 1st set 2nd set 1-min rec 2nd set

Mbv
0.123±0.132
R=.88 (P=.00)

0.059±0.068
R=.53 (P=.02)

0.094±0.086
R=.54 (P=.24)

0.062±0.049
R=.27 (P=.17)

Mox
0.07±0.10
R=.47 (P=.04)

0.04±0.05
R=.76 (P=.00)

0.07±0.08
R=.85 (P=.00)

0.036±0.040
R=.74 (P=.00)

BP (mmHg) Baseline 2-min rec 7-min rec 12 min rec
SBP

122±14
R=.77 (P=.01)

123±13
R=.80 (P=.00)

124±11
R=.64 (P=.01)

123±13
R=.81 (P=.00)

DBP
74±7
R=.88 (P=.00)

70±8
R=.60 (P=.01)

71±9
R=.48 (P=.04)

74±11
R=.46 (P=.09)

MAP
91±8
R=.81 (P=.01)

88±8mmHg
R=.69 (P=.00)

89±8
R=.63 (P=.01)

91±10
R=.47 (P=.09)

Rec: recovery

ConCLusion: IHG exercise has a negligible acute effect on FMD, BP and Mbv/
Mox; monitoring BP by oscillometry is a reliable way of assessing BP changes, 
whereas Mbv and Mox ranges were moderately reliable, supporting their utilization in 
this type of exercise.
Financial support: FAPERJ #E-26/111.781/2010 and CNPq #58/2009

3324	 Board	#45	 June	2		 9:30	AM	-	11:00	AM
Resistance	Exercise	Protocols	With	Similar	Total	Work:Rest	
Ratio	Induce	Different	Cardiovascular	Responses	
Anderson C. Paulo1, Valmor Tricoli2, Andréia C.C. Queiroz2, 
Gilberto Laurentino3, Cláudia L.M. Forjaz2. 1University	Nove	de	
Julho;	University	Paulista,	São	Paulo,	Brazil.	2School	of	Physical	
Education	and	Sport,	University	of	São	Paulo,	São	Paulo,	Brazil.	
3University	Paulista,	São	Paulo,	Brazil. 
(No relationships reported)

A resistance exercise (RE) protocol composed of 3x15:90s (sets x reps : rest) interval 
is usually recommended for people with cardiovascular diseases. During RE, there is 
a huge increase in blood pressure (BP) which enhances the risk of an acute event, such 
as a stroke. We hypothesized that a RE protocol with shorter sets may attenuate BP 
increase during RE. 
PurPose:  To investigate the cardiovascular, metabolic and perception of effort 
responses to different RE protocols with similar total work:rest ratio (WR). 
metHoDs:  Three RE protocols were tested: 3x15:88s, 9x5:22s, and 45x1:4s. All of 
them had a WR of 45 repetitions to 176s of rest. To test the hypothesis, 10 healthy men 
(26±3yrs) and 10 women (25±5yrs) performed, in random order, the three protocols 
using the knee extension exercise with an intensity of 50% 1RM. BP was measured 
before and during exercise by finger photoplethysmography. The largest increase 
in BP observed every 15 repetitions was analyzed. In addition, the mean BP stress 
throughout the RE protocols was calculated by the area under the BP curve. Blood 
lactate concentration and perception of effort (PE) were measured after each protocol. 
Data were compared by a three-way ANOVA for repeated measures and significance 
was set to P <0.05. 
resuLts: Systolic BP (98±40 vs. 87±33 and 79±33mmHg), HR (68±21 vs. 
47±16 and 45±21bpm), rate pressure-product (22451±9549 vs. 15537±8114 and 
15654±8110mmHg.bpm), lactate (3±1 vs. 2.0±1 and 2.0±1mmol.L-1), and PE (9.3±0.6 
vs. 8.2±1.1 and 7.7±1.4) were significantly higher in the 3x15:88s compared to the 
45x1:4s and 9x5:22s protocols. Diastolic BP was higher in the 3x15:88s and 45x1:4s 
compared to the 9x5:22s (59±28 and 55±26 vs. 45±19mmHg). In contrast, the area 
under BP and HR curves were not different between the protocols. In all protocols and 
analyses, males showed higher changes in BP than females. 
ConCLusions: Compared to the 3x15:88s, the 9x5:22s and the 45x1:4s protocols 
reduced the BP and HR peaks during exercise execution without changing the total 
cardiovascular stress. Thus, our results suggested that RE protocols with shorter sets 
and rest periods with intermediate duration may attenuate BP increase during RE.

3325	 Board	#46	 June	2		 9:30	AM	-	11:00	AM
Acute	Cardiovascular	Response	To	Mud-pack	Treatment	In	
Hypertensive	Subjects	Under	Therapy	
Arsenio Veicsteinas1, Luca Agnello2, Martina A. Maggioni1, Susanna 
Rampichini1, Giampiero Merati2. 1University	of	Milan,	Milan,	Italy.	
2Don	C.	Gnocchi	Foundation,	Milan,	Italy. 
(No relationships reported)

Hypertensive subjects often develop a blunted cardio-vagal baroreflex sensitivity and 
an imbalance between sympathetic and parasympathetic tone; this may reduce the 
adaptation of cardiac output and peripheral resistances to warm environments. Such 
reactions may be enhanced by anti-hypertensive drugs, especially those inhibiting the 
angiotensin II-mediated vasoconstriction. Therefore, the immersion in hot mud typical 
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metHoDs:  Interventions were identified through systematic searches of Medline 
and Embase, and screened by 2 independent reviewers
resuLts: A total of 22 interventions were identified that examined the impact of 
imposed sedentary behaviour on biomarkers of interest. The majority of these studies 
focused on healthy young men, with very little identified research on females or 
other age groups. We found consistent, moderate quality evidence that uninterrupted 
sedentary behaviour ≤7 days results in moderate and deleterious changes in 
insulin sensitivity and plasma triglyceride levels, respectively. In contrast, there is 
inconsistent, very low quality evidence linking uninterrupted sedentary behaviour with 
changes in glucose tolerance, HDL or LDL Cholesterol.
ConCLusions: These findings suggest that uninterrupted bouts of sedentary 
behaviour should be avoided in order to prevent or attenuate transient increases in 
metabolic risk.

3330	 Board	#51	 June	2		 9:30	AM	-	11:00	AM
Measurement	of	Leg	Blood	Flow	During	Exercise	Using	
Strain	Gauge	Plethysmography:	Effect	of	Venous	Occlusion	
Pressure	
Christopher D. Askew, James A. Matthews. Queensland	University	
of	Technology,	Kelvin	Grove,	Queensland,	Australia. (Sponsor: Jeff 
Coombes, FACSM)
(No relationships reported)

Venous occlusion strain gauge plethysmography (VOP) is well established as a non-
invasive technique for the measurement of limb blood flow. While the susceptibility of 
the technique to movement artefact has limited its use primarily to the assessment of 
resting blood flow, VOP has recently been shown to compare favourably with Doppler 
ultrasound for the measurement of contraction-by-contraction blood flow during lower 
limb exercise. Before VOP can be recommended for use during exercise, the effect of 
venous occlusion on muscle performance needs to be determined. Furthermore, it is 
plausible that exercise in the upright position, which increases venous pressure in the 
lower limbs, would negate or minimise the need for venous occlusion, although this 
has not been tested. 
PurPose:  To compare the effect of standard (60 mmHg), low (30 mmHg) and no 
(0 mmHg) venous occlusion pressure on leg blood flow and muscle fatigue during 
intermittent isometric plantar flexion exercise. 
metHoDs:  Eighteen male participants (age: 21 + 2 y) attended three testing 
sessions, 7 days apart, and performed a 5-min intermittent isometric plantar flexion 
exercise test at a target force of 50% MVC, with one of three venous occlusion 
pressures (thigh cuff at 0, 30 or 60 mmHg) in a random order. Contraction-by-
contraction blood flow data were fitted to a biexponential curve to determine the mean 
response time and magnitude of blood flow. MVCs were performed before and after 
each bout of exercise to determine the magnitude of fatigue. 
resuLts: Muscle fatigue, relative to pre-test MVC force, increased with increases 
in occlusion pressure (mean + SD: 0mmHg = 9.86 + 6.45; 30mmHg = 13.66 + 6.04; 
60mmHg = 13.41 + 5.30%, p<.05). Blood flow mean response time was longer 
(0mmHg = 20.80 + 7.49; 60mmHg = 23.46 + 7.53 s; p<.05) and magnitude was higher 
(0mmHg = 53.04 + 14.98; 60mmHg = 56.92 + 12.90 ml/100ml/min; p<.05) at 60 
mmHg compared with 0 mmHg, but was not different to the 30 mmHg condition. 
ConCLusion: The use of a standard venous occlusion pressure of 60 mmHg to 
measure lower limb blood flow during exercise has a negative effect on muscle fatigue. 
This effect may be minimised, without significantly influencing blood flow, by using 
an occlusion pressure of 30 mmHg.

3331	 Board	#52	 June	2		 9:30	AM	-	11:00	AM
Chronotropic	and	Perceptual	Responses	To	Deep	Water	
Running	
Fiddy Davis, Bhamini Rao. Manipal	University,	Udupi,	India. 
(No relationships reported)

Deep Water Running (DWR) is gaining popularity as a means to maintaining and 
improving cardiorespiratory endurance in people for whom weight bearing aerobic 
exercise is contraindicated. However there is limited knowledge about the chronotropic 
and perceptual responses of the body to DWR. 
PurPose: To compare the Heart Rate (HR) and Rating of Perceived Exertion 
(RPE) responses during Treadmill Running (TMR) and DWR and to investigate the 
relationship between HR and RPE in these environments
metHoDs: 10 male recreational athletes aged between 18 and 30 years performed 
TMR and DWR on two different days at six incremental levels of speed (6,7,8,9,10 
&11 kmph). Participants exercised for four minutes in each level and were given eight 
minutes recovery between levels. DWR was performed by immersing the individual 
till the neck level in an upright position using a floatation device. At the end of each 
level, HR and RPE were measured. HR was measured using a radio telemetric tester 
and RPE was measured using modified Borg’s scale. 
resuLts: Paired t-test and Wilcoxon signed rank test was used to measure the 
difference in HR and RPE across environments in each level. HR was significantly 
lower in DWR than in TMR in all levels of speed except the first two levels of speed 
(p=0.29 & 0.24) and RPE was significantly higher in DWR at all levels of speed. The 

metHoDs:  To test this hypothesis, 8 healthy subjects (24.8 ± 5.0 years) repeated 
3 transitions of 5 min moderate (50 W) pedaling exercise in supine position, with 0 
(control), -15, -30 and -45 mmHg of LBNP. The pulse pressure waveform of a left hand’s 
finger was continuously recorded using Portapres device, allowing calculation of CO, 
SV and heart rate (HR) on a beat-by-beat basis using Modelflow method (Wesseling et 
al., 1993). After superimposition of the 3 transitions, kinetics of CO, SV and HR were 
fitted using bi-exponential model, and the amplitude of phase one (A1) amongst the 4 
conditions was compared using repeated ANOVA (with Tukey post-hoc test).
resuLts: A1 of SV was significantly increased from 7.5 ± 3.7 and 9.5 ± 3.8 to 
16.7 ± 12.4 and 21.4 ± 7.9 ml, for 0 (control), -15, -30 and -45 mmHg of LBNP 
respectively. By contrast, A1 of HR was reduced (p = 0.05) with increasing LBNP 
level. As a consequence, A1 of CO exhibited only a trend (p = 0.06) to increase from 
1.93 ± 0.79 to 2.42 ± 0.72, 3.01 ± 1.47 and 3.19 ± 0.82 l.min-1, for 0 (control), -15, 
-30 and -45 mmHg of LBNP respectively. The time constant of phase 1 was ranged 
between 1.5 and 3.5 s and remained unaffected by LBNP exposure for either SV, HR 
or CO.
ConCLusions: The tested hypothesis was supported by the results in so far as A1 
of SV was increased. However, this change did not translate into an equivalent change 
in CO, because of the concomitant reduction of A1 of HR, possibly due to a weaker 
vagal activity during LBNP exposure before exercise started. We conclude that the 
amplitude of the first phase of CO kinetics is indeed under dual control: neural and 
mechanical.

3328	 Board	#49	 June	2		 9:30	AM	-	11:00	AM
Gender	Disparity	In	Cardiac	AMPK	Activation	In	Response	
to	Exhaustive	Exercise	
Kevin D. Brown1, Edward D. Waggy1, Matthew Peterson1, Min 
Du1, Nair Sreejayan1, Ji Li2, D Paul Thomas, FACSM1. 1University	
of	Wyoming,	Laramie,	WY.	2State	University	of	New	York	at	Buffalo,	
Buffalo,	NY. 
(No relationships reported)

A single bout of exercise activates 5`-AMP-activated protein kinase (AMPK) in a 
graded fashion in both heart and skeletal muscle. In humans a gender difference in 
exercise-induced AMPK activation (P-AMPK) in vastus lateralis m. has been reported, 
with males showing a ~200% increase compared to a non-significant rise in females. 
Whether this gender difference in P-AMPK response to exercise also applies to the 
heart is unknown.
PurPose:  To investigate whether this sex difference in AMPK activation to 
exercise also occurs in the heart, we measured left ventricular (LV) AMPK response 
to exhaustive exercise in both sedentary (SED) and trained (TR) male and female 
C57BL/6 mice.
metHoDs:  TR mice ran on a motorized treadmill at progressively increasing speeds 
up to 22m/min, 1hr/day, 6 days/wk for 12 wks. TR and SED mice of both genders were 
sacrificed immediately following exercise to the point of exhaustion and compared 
to SED resting controls. LV was rapidly excised, freeze-clamped, homogenized and 
AMPK activity measured by 32P-ATP radioimmunoassay with S-Adenosyl methionine 
(SAMS) as substrate.
resuLts: Irrespective of gender, trained mice demonstrated a relative cardiac 
hypertrophy (HW/BW) compared to sedentary mice (males 5.28 ± 0.20 vs. 4.30 ± 0.18 
mg/g; females 4.97 ± 0.15 vs. 4.45 ± 0.14 mg/g; P < 0.001 and P < 0.05 respectively). 
Regardless of training status, male mice (n=19) demonstrated a ~3.5-fold higher 
AMPK response to the same level of exhaustive exercise compared to female mice 
(n=18) (0.117 ± 0.009 vs. 0.034 ± 0.003 nmols/mg/min; P < 0.001). Irrespective of 
gender, trained mice also exhibited higher AMPK activity (P < 0.05) compared to 
sedentary counterparts. 
ConCLusion: As AMPK is recognized as a fuel regulator in the heart under 
stressful conditions including ischemia, the sex- and training-induced differences in 
cardiac AMPK response to exhaustive exercise warrant further investigation.
*This	work	was	supported	by	grants	from	NIH,	University	of	Wyoming	Northern	
Rockies	Regional	IDeA	Networks	for	Biomedical	Research	Excellence	(INBRE)	
5P20RR016474,	and	the	American	Federation	for	Aging	Research	(AFAR)	08007.

3329	 Board	#50	 June	2		 9:30	AM	-	11:00	AM
Acute	Sedentary	Behavior	and	Markers	of	Cardiometabolic	
Risk:	A	Systematic	Review	of	Intervention	Studies	
Travis J. Saunders, Richard Larouche, Rachel C. Colley, Mark S. 
Tremblay, FACSM. Children’s	Hospital	of	Eastern	Ontario	Research	
Institute,	OTTAWA,	ON,	Canada. 
(No relationships reported)

PurPose: North Americans spend half their waking hours engaging in sedentary 
behavior. Although several recent interventions suggest that short bouts of 
uninterrupted sedentary behavior may result in acute increases in cardiometabolic risk, 
this literature has not been reviewed systematically. The purpose of the present study 
was to systematically review the impact of uninterrupted sedentary behavior lasting 
≤7 days on markers of cardiometabolic risk (insulin sensitivity, glucose tolerance, and 
lipid levels) in humans.
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comparable to those found in the literature using other techniques (strain gauge, 
catheter).
ConCLusions: Our results show that DCS/NIRS can noninvasively monitor 
absolute BF, StO2, and VO2 in exercising muscle. The information provided by 
such measurements can be highly valuable in assessing the functionalities of the 
microcirculation and metabolism in regards to skeletal muscle disease.

3334	 Board	#55	 June	2		 9:30	AM	-	11:00	AM
Accumulating	Short	Bouts	Of	Exercise	Negates	The	
Postprandial	Impairment	Of	Endothelial	Function	In	
Adolescent	Boys	
Matthew J. Sedgwick, John G. Morris, Mary E. Nevill, Laura A. 
Barrett. Loughborough	University,	Leicestershire,	United	Kingdom. 
(No relationships reported)

An impairment in endothelial function is considered a key factor in the development 
and progression of atherosclerosis. The ingestion of high-fat meals impairs endothelial 
function in adults, and continuous exercise has been shown to attenuate this 
impairment. No study has investigated if high-fat meals impair endothelial function 
in adolescents, but the young tend to exercise in short bouts, and the benefits of such 
patterns of exercise have yet to be established. 
PurPose:  To investigate the effects of accumulating short bouts of exercise on 
postprandial endothelial function in adolescent boys. 
metHoDs:  Seven adolescent boys (mean ± SD, age 12.7 ± 0.5 years, weight 44.9 ± 
9.4 kg, BMI 20.2 ± 2.8 kg·m-2) completed two, 2-day main trials (control and exercise) 
in a counterbalanced cross-over design. On day 1 participants were either inactive 
(control trial) or completed six 10-min bouts of running, with each bout interspersed 
with 50 min rest, at 70% peak oxygen uptake (exercise trial). On day 2 participants 
consumed a high-fat breakfast (0 h) and lunch (3.5 h). Endothelial function was 
assessed (as flow-mediated dilation (FMD)) in the fasting state and 3 h following each 
meal. 
resuLts: There was no difference in fasting FMD between the control and exercise 
trial (P = 0.250). In the control trial flow-mediated dilation was lower, compared to 
the fasting (F) measure, following breakfast (B) and lunch (L) (F vs. B: 8.2 ± 1.7 vs. 
5.4 ± 1.7 %, P = 0.006; F vs. L: 8.2 ± 1.7 vs. 5.5 ± 1.4 %, P = 0.027). This represented 
a reduction in FMD, compared with fasting values, of 34% and 33% respectively. In 
the exercise trial flow-mediated dilation was not different, compared to the fasting 
measure, following breakfast and lunch (F vs. B: 8.8 ± 1.5 vs. 8.7 ± 2.0%, P = 1.000; 
8.8 ± 1.5 vs. 8.0 ± 1.9%, P = 0.588). 
ConCLusion: The ingestion of high-fat meals impaired endothelial function in the 
seven boys studied, suggesting that the postprandial period is a time when even healthy 
adolescent boys may be susceptible to atherosclerotic development and progression. 
However, the impairment in endothelial function was attenuated when a series of short 
bouts of exercise were performed in the day preceding consumption of the meals.

3335	 Board	#56	 June	2		 9:30	AM	-	11:00	AM
Comparison	of	Intra-arterial	vs	Manual	Auscultation	of	
Blood	Pressure	During	Exercise	in	Healthy	Humans	
Sarah E. Baker1, Courtney M. Wheatley1, Eric M. Snyder1, 
Michael J. Joyner, FACSM2, Bruce D. Johnson2, Thomas P. Olson2. 
1University	of	Arizona,	Tucson,	AZ.	2Mayo	Clinic	and	Foundation,	
Rochester,	MN. 
(No relationships reported)

PurPose:  Blood pressure (BP) is a key measure of cardiovascular function. As 
such accurate measurement is important to ensure proper clinical evaluation, diagnosis, 
and treatment. We compared intra-arterial (Direct) vs. cuff auscultation (Manual) 
measurement techniques at rest and during multiple steady-state submaximal exercise 
intensities.
metHoDs:  Sixty-four adults (age=29±1, 52% female, ht=174±1 cm, wt=73±2 kg, 
BMI=24.1±0.4 kg/m2, BSA=1.87±0.03 m2) participated in the study. Blood pressure 
was measured directly via radial artery catheter and manually by brachial auscultation 
with sphygmomanometry at rest and during two levels of submaximal steady-state 
exercise (9 min at 40% and 75% max watts). Cardiac output was measured via open 
circuit acetylene uptake. Measures were taken in triplicate (1x every 3 min).
resuLts: At rest, low and moderate intensity Direct measurement demonstrated a 
significant elevation in systolic (SBP) and diastolic (DBP) blood pressure (Bias for 
SBP: 22±13, 29±19 and 27±23 mmHg and DBP: 5±10, 5±12 and 17±15 mmHg; rest, 
low and moderate intensity respectively, p<0.001 for all). At rest, the correlation and 
agreement between the two methods was modest (SBP: r=0.56, bias=+22 mmHg; 
DBP: r=0.53, bias=+5 mmHg, p<0.001 for both). Although there was good correlation 
and agreement with SBP at low and moderate intensity, we noted the Manual method 
demonstrated a weaker relationship for DBP (SBP: r=0.74 and 0.74; bias=+30.2 
and +26.8 mmHg; DBP: r=0.39 and 0.28; bias= +7.1 and +13.4 mmHg, for low and 
moderate intensity respectively, p<0.001). Further, Manual measurement demonstrated 
a greater slope for the relationship between pulse pressure and cardiac output (13.6±0.4 
vs 12.3±0.4, p=0.03). These changes resulted in a narrowing of the difference in PP 
between techniques during moderate intensity.

mean HR difference in the last four stages was 20 beats/min. Pearson product moment 
correlation was used to measure the relationship of the dependent variables. HR and 
RPE had a moderate correlation in TMR and DWR (0.670 and 0.580). Regression 
analysis was performed and an equation was derived to predict HR during DWR from 
RPE. 
ConCLusions: HR was found to be consistently lower and RPE was consistently 
higher in DWR than in TMR for a given workload. HR in DWR can be predicted 
through RPE with this equation (6.29 x RPE + 110.48)

3332	 Board	#53	 June	2		 9:30	AM	-	11:00	AM
The	Effect	Of	Nicotine	On	Cardiorespiratory	Responses	And	
Energy	Expenditure	During	Exercise	
Takashi Nakagata1, Hisashi Naito1, Hiroyuki Kobayashi2, Shizuo 
Katamoto1. 1Juntendo	University,	Tokyo,	Japan.	2University	of	
Tsukuba,	Tsukuba,	Japan. 
(No relationships reported)

PurPose:  Recently, nicotine patches or chewing gums have been often prescribed 
for smokers to quit smoking. To date, studies have investigated the effect of nicotine 
on cardiorespiratory responses and energy expenditure during exercise to reveal 
any possible cautions to be taken when prescribing exercise. These studies however 
used a fixed low exercise intensity, so that the effect of nicotine on cardiorespiratory 
responses and energy expenditure during varying exercise intensities, especially 
exhaustion remains to be investigated.
To examine the effects of transdermal nicotine patch on cardiorespiratory responses 
and energy expenditure during incremental pedaling exercise.
metHoDs:  Twelve healthy males aged 21-29 year-old performed an incremental 
step exercise on a cycle ergometer at a cadence of 60 rpm (initially 0.5 kp, increased 
by 0.5 kp until 4.0 kp every 4 min) on two occasions. Subjects were administered 
either a placebo (control) or 7 mg transdermal nicotine patch 10 hr before the exercise 
using a randomized-order cross-over method. The patch was attached on the left 
arm until the completion of the exercise. Heart rate (HR), the volume of oxygen 
consumption (VO2), energy expenditure (EE), respiratory exchange ratio (RER), rate 
of perceived exertion (RPE), and blood lactate (La) were measured at each exercise 
intensity. Data were analyzed using two-way repeated measures ANOVAs.
resuLts: Four out of twelve subjects exhausted and terminated exercise at 3.5 kp 
for both placebo and nicotine conditions. RPE for the eight subjects who could pedal 
at 4.0 kp ranged between 15 and 18. VO2, EE, RER and La responses during the 
incremental exercise were similar between placebo and nicotine. Only HR was affected 
by nicotine (P = 0.005), and was higher for nicotine condition for all intensities 
investigated compared to control (mean difference=6.3%).
ConCLusions: A 7 mg transdermal nicotine administration resulted in slightly 
higher HR compared to control. Therefore, the nicotine effect should be taken into 
consideration when estimating physical fitness level or determining exercise intensities 
using HR during exercise.

3333	 Board	#54	 June	2		 9:30	AM	-	11:00	AM
Noninvasive	Optical	Quantification	of	Absolute	Blood	Flow	
and	Oxygen	Consumption	Rate	in	Exercising	Skeletal	Muscle	
Katelyn Gurley, Yu Shang, Guoqiang Yu. University	of	Kentucky,	
Lexington,	KY. 
(No relationships reported)

Many common diseases (peripheral vascular disease, fibromyalgia) affecting skeletal 
muscle involve moderate to severe impairments in circulatory and metabolic functions. 
A hybrid optical instrument combining near-infrared spectroscopy (NIRS) and diffuse 
correlation spectroscopy (DCS) has been developed to noninvasively monitor multiple 
tissue hemodynamic parameters. Using this hybrid instrument with a few simple 
physiological manipulations, we demonstrate, for the first time, a noninvasive optical 
method for obtaining the absolute measurements of blood flow, oxygenation, and 
oxygen consumption rate in exercising muscle.
PurPose:  To noninvasively monitor absolute blood flow, oxygenation and oxygen 
consumption rate in skeletal muscle.
metHoDs:  DCS monitors relative blood flow (rBF) by measuring the speckle 
fluctuations caused by moving red blood cells, while NIRS measures tissue absorption 
and scattering to determine tissue blood oxygen saturation (StO2). Relative oxygen 
consumption rate (rVO2) is calculated by the Fick principle using the measured 
StO2 and rBF. Absolute baseline blood flow (BF) and VO2 were characterized in the 
forearm of 7 healthy subjects using venous and arterial occlusions, respectively. Both 
parameters were manipulated by 5 minutes of rhythmic isotonic handgrip exercise, 
while absolute values of BF and VO2 during exercise were determined by multiplying 
rBF and r VO2 with absolute baselines. Previous problems with muscle fiber motion 
artifact in optical measurements during exercise were mitigated in this study by using 
a gating algorithm to determine the contraction status of the muscle based on the 
position of the handgrip device.
resuLts: Baseline BF and VO2 values were 1.7 ± 0.5 ml/100ml/min and 3.6 ± 0.8 
μmol O2/100ml/min, respectively. During exercise, values of BF and VO2 increased 
to 9.8 ± 4.0 ml/100ml/min and 17.5 ± 5.2 μmol O2/100ml/min. These values are 
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(78.7±5.5, 81.1±4.1) and HIGH (82.4±3.7, 85.0±3.9). Although changes were observed 
in systolic and diastolic blood pressure and oxygen saturation at rest and during 
dynamic and isometric exercise, these values were not statistically significant between 
groups (p>0.05). 
ConCLusion: Altitude of residence had an important influence on resting 
cardiovascular responses at very high altitude. However, the additive effect of exercise 
was similar in all three groups.

3338	 Board	#59	 June	2		 9:30	AM	-	11:00	AM
Role	of	Free	Radicals	in	the	Regulation	of	Systemic	Vascular	
Resistance	in	Chronic	Heart	Failure	
Melissa A.H. Witman1, John McDaniel2, Stephen J. Ives1, Anette 
S. Fjeldstad1, Jia Zhao1, Josef Stehlik1, D. Walter Wray1, Russell S. 
Richardson1. 1University	of	Utah,	Salt	Lake	City,	UT.	2Kent	State	
University,	Kent,	OH. 
(No relationships reported)

PurPose:  To better elucidate the link between free radicals and hemodynamic 
control in patients with chronic heart failure (CHF), we studied 10 patients and 10 
age-matched healthy controls at rest and during handgrip exercise with either an acute 
oral antioxidant cocktail (AOC (Vitamin C, E, and α lipoic acid)) or placebo (PL) in a 
balanced, cross-over design.
metHoDs:  To assess central and peripheral hemodynamics, mean arterial pressure 
(MAP), cardiac output (CO), systemic vascular resistance, brachial artery blood flow, 
and peripheral (arm) vascular resistance were determined.
resuLts: Compared to controls, patients with CHF exhibited greater oxidative 
stress, measured by thiobarbituric acid reactive substances (TBARS) (~40%), and 
evidence of endogenous antioxidant compensation, measured by superoxide dismutase 
(SOD) activity (~45%). The AOC increased plasma ascorbate (~32%) in both the CHF 
patients and controls. The ingestion of the AOC had significant systemic hemodynamic 
effects which were only evident in the patients with CHF, both at rest and throughout 
exercise. Specifically, the AOC reduced MAP (~5%) and SVR (~12%) but increased 
CO (~10%). In contrast, peripherally, brachial artery blood flow tended to be 
reduced, and peripheral (arm) vascular resistance was unchanged in response to AOC 
consumption.
ConCLusions: Based upon the recognized link between free radicals and 
sympathetic nerve activity in patients with CHF, these data imply that systemic 
vascular resistance in this population appears, at least in part, to be free radically-
mediated, however, this finding does not appear to be the direct result of muscle-
specific changes in peripheral vascular resistance.

3339	 Board	#60	 June	2		 9:30	AM	-	11:00	AM
Exercise-induced	Cardioprotection	Is	Triggered	By	
Cytosolic,	And	Not	Mitochondrial	Reactive	Oxygen	Species	
Chad R. Frasier, Hetal D. Patel, Luke M. Stewart, David A. Brown. 
East	Carolina	University,	Greenville,	NC. (Sponsor: Peter A. Farrell, 
FACSM)
( C.R.	Frasier: Contracted Research - Including Principle Investigator; 
D.A. Brown.)

Exercise provides potent and sustainable cardioprotection that is unparalleled by any 
other preconditioning stimuli. Although the benefits of exercise are clear, the cellular 
factors responsible for triggering the protection are not understood. Previous reports in 
the literature have indicated that production of reactive oxygen species (ROS) during 
exercise may initiate a protective signaling cascade, but the intracellular site(s) of ROS 
production remain unclear. 
PurPose:  To determine if bursts of ROS during exercise promote a cardioprotective 
phenotype, and to ascertain the intracellular locus of ROS production. 
metHoDs:  Female Sprague-Dawley rats were assigned into a sedentary handling 
control (Sed) or an exercise trained (Ex) group. Animals in the Ex group were placed 
on a treadmill for ten consecutive days for 15/30/15 meters per minute for 15/30/15 
minutes. Approximately 10 minutes before exercise animals received an i.p. injection 
of the mitochondria-targeted antioxidant MTP-131 (1.5 mg/kg), the NADPH oxidase 
inhibitor apocynin (5 mg/kg), or saline. Twenty-four hours after the last session hearts 
were placed on the cannula of a Langendorff apparatus and exposed to 25 minutes of 
global ischemia followed by two hours of reperfusion. 
resuLts: As expected, Ex decreased infarct size (53 ± 3 and 42 ± 2% for Sed and 
Ex respectively; P<0.05).Treatment of Sed animals with MTP-131 led to a significant 
decrease in the size of infarction (41 ± 3%; P<0.05 vs. Ex saline). Apocynin abolished 
the cardioprotective effects of exercise (53 ± 2%; P<0.05 vs. Sed saline). 
ConCLusions: By using both a mitochondria-targeted antioxidant and an inhibitor 
of NADPH oxidase we were able to determine that the locus of ROS production during 
exercise plays a vital role in cell signaling. Our results suggest that ROS generated 
through NADPH oxidase, and not within the mitochondria, are potent signaling 
molecules involved in exercise-induced cardioprotection. Future experiments that seek 
to investigate the signaling mechanisms downstream of ROS production by NADPH 
oxidase. This study was supported by American Heart Association Predoctoral 
Fellowship 11PRE7590086 and Stealth Peptides, Inc.

ConCLusions: Our results suggest that as exercise intensity increases Manual 
DBP tends to bias low compared to Direct DBP, which when combined with parallel 
increases in SBP, leads to no differences in pulse pressure between methods at 
moderate intensity exercise. Due to the use of PP in calculation of other cardiovascular 
parameters (MAP, SVR), the intensity of exercise is an important consideration when 
determining the most appropriate technique for measurement of BP.

3336	 Board	#57	 June	2		 9:30	AM	-	11:00	AM
Effects	Of	Aerobic	Cycle	Exercise	In	The	Evening	On	The	
Following	Nocturnal	Sleep	And	Its	Hemodynamic	Response	
Yoshiyuki Fukuba, FACSM, Shizuka Myouken, Masako Yamada, 
Hideaki Kashima, Chizuko Fujihara, Akira Miura, Masako Y. Endo. 
Prefectural	University	of	Hiroshima,	Hiroshima,	Japan. 
(No relationships reported)

PurPose:  It is not well established as to whether the nocturnal sleep would be 
affected by the preceding exercise in daytime. While the exercise is known to elicit 
acutely a reduction in blood pressure (BP) for approximately 2-3 hours (i.e. post-
exercise hypotension: PEH) even in healthy subjects, it is still unclear as to whether 
the PEH would be lasting until the bedtime of the following night. We, therefore, 
determined the effect of aerobic exercise in early evening on the quality/quantity of 
sleep and its hemodynamic response in the following night, not in laboratory, but in 
subject’s own bedroom. 
metHoDs:  12 healthy young male subjects (age: 18~25 yr) participated first 
in preliminary protocol, in order to check whether he could accustom to equip the 
ambulatory BP recording device for one day from the early evening to the noon of next 
day and the special watch for continuous HR recording for bedtime, without exercise 
intervention. As a result, 10 of 12 subjects had no serious disturbance to usual daily 
life including the bedtime. Then 10 subjects performed two main protocols either with 
or without the cycle ergometer exercise (60 min at 50% HR reserve) in early evening 
(i.e. 1st day), in random order. The ambulatory monitoring of BP/HR (Holter type) 
and physical activity by accelerometer (AW-16 Actiwatch) were started from the 
late afternoon (i.e. 30 min before exercise) to the noon of next day (i.e. 2nd day). In 
addition, the special watch (NEM-T1 Toshiba) for identifying the sleep stage by HRV 
analysis was equipped, instead of the constraint EEG monitoring, during the bedtime. 
To avoid any effect induced by the food intake, the standardized contents of lunch and 
dinner of 1st day and breakfast of the 2nd day were offered. 
resuLts: There were no substantial differences in the objective indices of sleep 
between with and without preceding exercise. Compared to control (i.e. without 
exercise), the mean value of BP during nocturnal sleep showed a tendency to be 
lowered by the preceding exercise. 
ConCLusions: The aerobic exercise in early evening has no acute effect to the 
sleep itself, but some residual effect to the hemodynamic response during sleep, i.e. the 
prolonged PEH.
Supported by JSPS-KAKENHI (#20700526 to MYE, #21370111 to YF, #21500689 to 
AM)

3337	 Board	#58	 June	2		 9:30	AM	-	11:00	AM
Effect	Of	Altitude	Of	Residence	On	The	Cardiovascular	
Responses	To	Dynamic	And	Isometric	Hand-grip	Exercise	At	
4900	Meters	
Andrew Grant, Marta Perez, John E. Davis. Alma	College,	Alma,	MI. 
(No relationships reported)

Previous studies have documented the beneficial physiological adaptations to living 
at high altitude. However, few studies have examined exercise responses for residents 
from a variety of altitudes at very high altitude. 
PurPose:  To examine the influence of altitude of residence on cardiovascular 
responses during dynamic and isometric exercise when exposed to very high altitude. 
metHoDs:  Thirty subjects voluntarily participated in the study after giving 
informed consent and completing the Lake Louise survey for acute mountain sickness. 
Subjects were recruited and tested at the Mount Chimborazo refugio in Ecuador 
located at 4900 meters. This is an optimal location because many Ecuadorians 
and tourists who reside at a variety of altitudes can easily drive to the refugio. All 
measurements were taken immediately upon arrival at the refugio. Subjects were 
divided into three groups based on their altitude of residence: low altitude - LOW 
(0-1500 m), moderate altitude - MOD (1500-3000 m), and high altitude - HIGH 
(>3000 m). A maximum voluntary contraction (MVC) using a hand-grip dynamometer 
was performed for each subject. Each subject then performed 30 contractions on the 
dynamometer at 50% MVC. Following the dynamic contractions, they performed an 
isometric contraction at 50% of MVC until they reached 25% of MVC. Heart rate, 
oxygen saturation, and systolic and diastolic blood pressure were measured before the 
exercise and during the dynamic and isometric exercise. 
resuLts: Average heart rates at rest and during both dynamic and isometric 
exercise were significantly higher in LOW (105±8.2, 112.7±9.5, 112±12.8 bpm) 
when compared to MOD (84.5±16.2, 91.7±12.6, 91.3±11.8) and HIGH (78.9±17.6, 
80.0±10.3, 84.3±11.9). Also, average oxygen saturation was significantly lower at rest 
and during dynamic exercise in LOW (72.3±15.1, 71.4±10.3%) compared to MOD 
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3342	 Board	#63	 June	2		 9:30	AM	-	11:00	AM
Physical	Therapy	Interventions	In	Patients	With	Heart	
Disease	And	Intercostal	Pains.	A	Randomised	Controlled	
Trial	
Astrid T. Berg1, Inger Lise Aamot1, Aud Hiller1, Stig Slordahl2. 1St.	
Olavs	Hospital,	Trondheim,	Norway.	2Norwegian	University	of	
science	and	Technology,	Trondheim,	Norway. 
(No relationships reported)

Studies shows that patients presenting chest pain is a common problem to general 
practitioners and accident- and emergency departements. The symptom creates anxiety 
that it represents a life-threatening event and numerous investigations often follow. 
Musculoskeletal causes are commen, but frequently overlooked with estimations 
showing that 20 to 25% of non-cardiac chest pain has a musculoskeletal basis. No 
studies concerning treatment of cest pain from the intercostal muscles were found by 
search in various databasis.
PurPose:  To evaluate the effect of two different physical therapy interventions in 
patients with known heart disease and intercostal pains.
metHoDs:  The study included 29 patients (mean age 61 +/- 9.3 years), 6 
women and 23 men.The inclusion criteria were increasing chest pain during cardiac 
rehabilitation classes.Patients were randomised to either deep friction massage and 
heat-pack (A) or heat-pack only (B) and given a maximum of 8 individual treatments. 
Pain was evaluated by using Visual Analogue Scale (VAS) 0 to 100, where 0 is no pain 
and 100 intolerable pains. VAS score was registrated at inclusion, post treatment and 
3 months after the last treatment session and included 3 different scores:pain here and 
now(1), mean pain last 14 days (2) and worst pain attac last 14 days (3).In addition all 
patients received oral information regarding their pain condition. 
resuLts: Group A scored at baseline: (1)45,5 (20-76), (2)50 (26-81), (3) 60 (24-96). 
Group A scored at post treatment: (1) 6,5 (0-47), (2) 9.5 (0-46), (3) 14 (0-47). Group A 
scored at 3 months: (1) 10,5(0-28) , (2) 10 (0-28), (3) 10.5 (0-35).
Group B scored at baseline: (1) 40 (3-81), (2) 50 (5-80), (3) 65 (5-96).
Group B scored at post treatment: (1) 15 (1-71), (2) 15 (2-65), (3) 22 (0-90).
Group B scored at 3 months: (1) 5 (1-77), (2) 16 (0-82), (3) 26 (0-82). Both 
interventions gave statistically significant pain reduction from pre to post treatment, 
evaluated by VAS-scale. No statistic significance between the groups was obtained at 
any time. No adverse effect were recorded during treatment.
ConCLusions: Both deep friction massage and heat-pack and heat-pack only, gave 
significant reduced pain. These physical therapy interventions gave promising results 
in treating intercostal pains and the findings may have important clinical implications.

G-31	 Free Communication/Poster	-	Clinical	
Exercise	Physiology	(Clinical	Exercise	
Physiology	Association)
JUNE 2, 2012 7:30 AM - 11:00 AM
ROOM: Exhibit Hall

3343	 Board	#64	 June	2		 8:00	AM	-	9:30	AM
Investigation	Of	C-reactive	Protein	And	Leptin	As	
Biomarkers	Of	Obesity	With	Potential	Clinical	Utility	
Rachel A. Friedman1, Scott Lyons2, James Navalta2, Mark Schafer2, 
Scott Arnett2. 1Washington	University,	St.	Louis,	MO.	2Western	
Kentucky	University,	Bowling	Green,	KY. 
(No relationships reported)

Obesity is a major health problem in the United States with life-threatening associated 
disease states. Obesity itself is considered a problematic condition due to the chronic 
effects it has on the body. Intense exercise also stresses the body, putting humans in 
recovery from exercise in a condition that may be analogous to a disease state. 
PurPose:  The purpose of this study was to examine biomarkers associated with 
obesity (CRP and Leptin) before and after continuous and intermittent bouts of 
exercise in an obese sample vs. a non-obese sample. 
metHoDs:  The obese group’s biomarkers at rest were compared to those of the 
non-obese group after exercise. Eighteen male subjects performed a VO2 max test and 
a series of three Wingate tests in a cross-over study design. Blood was taken PRE, 
POST, and 1-HR POST.  
resuLts: During the VO2 max test, the non-obese group’s CRP levels decreased 
POST and returned to baseline 1-HR POST, while the obese group’s CRP levels 
increased immediately after and returned to baseline after 1 hour (changes not 
significant). Significant differences were noted between groups PRE on the VO2 
max testing day with the obese group’s resting levels at .94±.54 mg·dl-1 and the 
healthy group’s at .49 . 27mg·dl-1 and in Leptin levels on the Wingate test day with 
the obese group’s at 18.68±13.29ng·ml-1and the non-obese group’s at 5.39±4.24 
ng·ml-1. On the Wingate test day, the CRP responses were the opposite of those on 
the VO2 max day, with a significant change in CRP from POST to 1-HR POST in 

3340	 Board	#61	 June	2		 9:30	AM	-	11:00	AM
Hemoglobin	A1c,	Glycemia,	Fitness	And	Associated	Risk	
Factors	In	Older	Adults	
Raul A. Martins, Ana M. Teixeira, Manuel T. Veríssimo. University	
of	Coimbra,	Coimbra,	Portugal. 
(No relationships reported)

Epidemiological evidence suggests that glycosylated hemoglobin (HbA1c) is 
associated with cardiovascular risk. Age is associated with several risk factors as 
increased body fat, deterioration of the lipid profile, decrease of the cardiorespiratory 
fitness, or diabetes. Sex differences have been found on some variables associated with 
cardiovascular risk. 
PurPose:  To analyze the relationships between HbA1c and other cardiovascular 
risk factors in older women and men.
metHoDs:  Participated 72 women (77.5±8.4 yrs) and 46 men (75.5±6.8 yrs). 
Fasting venous blood was taken to determine HbA1c, glycemia, HDL-cholesterol, 
LDL-cholesterol, triglycerides, and high-sensitivity C-reactive protein (hs-CRP). Body 
weight, waist circumference, BMI, blood pressure, resting heart rate, peak heart rate, 
and functional fitness variables (peak VO2, lower and upper strength, and velocity, 
agility and dynamic balance) were measured. Associations between variables were 
assessed with bivariate correlations and partial correlations. MANOVA was used to 
assess differences between women and men and between age stages.
resuLts: According to the IDF (2005) cut-off points for waist circumference on 
European people, 85% of women (≥80 cm) and 66% of men (≥94 cm) exhibit central 
obesity. Obese (5.6±0.9%) had higher HbA1c (p<0.05) than non-obese (5.3±0.4%) 
participants. Women (5.6±0.8%) had similar HbA1c than men (5.4±0.7%). Older (80+ 
years-old) participants (5.6±0.7%) had similar HbA1c than younger (65-79 years-
old) participants (5.5±0.8%). HbA1c correlated with glycemia (r=0.607; p<0.01), 
triglycerides (r=0.493; p<0.01), and BMI (r=0.298; p<0.01), independently of the 
age, and not correlated with HDL-C, LDL-C, body weight, waist circumference, and 
functional fitness.
ConCLusions: HbA1c in older adults is not influenced by sex or by age. Regional 
distribution of obesity as measured by the waist circumference is not related with 
HbA1c. However BMI is positively associated. HbA1c does not associate with 
functional fitness, blood pressure or heart rate.
REFERENCES: IDF, 2005. http://www.idf.org/home/index.cfm?unode=32EF2063-
B966-468F-928C-A5682A4E3910.
Grant:	This work was supported by the FCT: PTDC/DES/111620/2009

3341	 Board	#62	 June	2		 9:30	AM	-	11:00	AM
Exercice-induced	Ischemic	Preconditionning:	A	Systematic	
Review	And	Meta-analysis	
Francois lalonde1, Paul Poirier2, Danis Arvisais1, Daniel Curnier1. 
1Universite	De	Montreal,	Montreal,	QC,	Canada.	2Universite	Laval,	
Quebec,	QC,	Canada. 
(No relationships reported)

PurPose:  Brief intervals of ischemic insult followed by reperfusion of an organ 
results in the ability to withstand subsequent prolonged periods of ischemia. This 
phenomenon is known as ischemic preconditioning (IPC) and contributes in delaying 
myocardial infarction, suppressing arrhythmias and improving post-ischemic functional 
recovery. A non-surgical way to induced ischemic preconditioning came from the warm-
up phenomenon in patients with coronary artery disease (CAD). Warm- up phenomenon 
occurs when angina is induced by a first exercise which is attenuated by a short rest 
before resuming the same first exercise at the same or greater intensity. IPC induced 
by exercise can be demonstrated by a significant decrease of ECG signs of myocardial 
ischemia on the second of two exercise tests performed within a short interval. 
metHoDs:  A literature search was performed in January 2011 using PubMed, 
Embase, CINAHL Plus with Full Text and Web of Science. The main key words 
limited to human studies were: ischemic preconditioning, warm-up phenomenon 
and exercise. Articles were reviewed by two readers and were selected for statistical 
analysis. The analysed parameters on ECG were: total stress test time, time to 1 mm 
(ST segment depression) STD, rate-product at 1 mm STD, maximal STD, maximal 
rate- product and recovery time.
resuLts: The systematic review on electronic database resulted in 218 articles of 
which 32 of them (1 033 patients) fulfilled to selection criteria. Results of statistical 
analysis compared the first test (as the source of IPC) versus a second or third exercise 
test. Time to 1 mm STD was greater in subsequent test: Standard mean deviation 
(SMD) 0.77 (0.56-0. 98), p< 0.0001; rate- product at 1mm STD: SMD: 0.61 (0.36-
0.86) p< 0.0001; maximal STD: SMD -0.82 (-1.08- -0.56) p< 0001; recovery time: 
SMD -1.00 (-1.53- -0.48) p=0.0002.
ConCLusions: This is the first meta- analysis and systematic review showing that 
exercise- induced IPC have positives outcomes on ECG parameters. Result summary 
show that CAD patient can improve their exercise performance on a second stress 
test after a short period of rest. Further study are needed to assess the role of exercise-
induced IPC in rehabilitation programs.
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3346	 Board	#67	 June	2		 8:00	AM	-	9:30	AM
A	Comparison	of	Proprioceptive	Neuromuscular	Facilitation	
Techniques:	Partner	Assisted	vs.	Theraband®	Stretch	Strap	
Unassisted	Modalities	
Meaghan Maddigan, Ashley Peach, David Behm. Memorial	
University	of	Newfoundland,	St.	John’s,	NL,	Canada. 
(No relationships reported)

PurPose:  Proprioceptive neuromuscular facilitation (PNF) stretching typically 
requires a stretching partner therefore it is not viable for a single individual. The use of 
a strap may allow individuals to integrate the contract and relax segments of the PNF 
technique alone. However, the effectiveness and benefits of a stretch strap for PNF 
stretching are unknown. The	purpose	of	this	study	was	to	compare	and	investigate	
the	effects	of	the Thera-Band® Stretch Strap - unassisted PNF on hip joint range of 
motion (ROM), reaction time (RT) and movement time (MT). 
metHoDs:  Thirteen healthy and recreationally active adults, six male and seven 
female ranging from 19 to 33 years in age participated in this study. Participants were 
subjected to 5 different stretch interventions in a random order on separate days. 
The five different stretch conditions which were implemented were: 1) isometric, 2) 
concentric and 3) eccentric contractions - all using the Thera-Band® Stretch Strap 
for resistance and maxmium ROM - and 4) partner isometric PNF which were all 
compared to 5) static stretching. RT, MT, dynamic, active, and passive hip flexion 
ROM were measured twice before and after the intervention and dynamic angular 
velocity was calculated during the dynamic stretch. 
resuLts: There was a positive main effect for time (p	< 0.05) with all the stretching 
conditions, increasing by 2.6%, 2.75% and 5.37% from pre- to post-intervention with 
dynamic, active and passive stretches respectively. There was a negative main effect 
for time (p	< 0.05) with dynamic angular velocity decreasing 9.2% from pre- (70.54 ± 
4.03 degrees/sec) to post-intervention (64.01 ± 3.55 degrees/sec). As well there was a 
negative main effect (p < 0.05) with regards to MT, pre- (0.47 ± 0.027 sec) and post-
intervention (0.49 ± 0.023 sec). However, there were no significant differences found 
in the participants RT pre-post stretching and there was no interaction between the 
stretch conditions for any of the measures. 
ConCLusion: Theraband® Stretch Strap may be used as an alternative to assisted 
PNF protocols as it can provide similar increases in ROM.

3347	 Board	#68	 June	2		 8:00	AM	-	9:30	AM
The	Relationship	Between	The	Toe	Exercises	And	The	
Medial	Longitudinal	Arch	
Takashi Shiroshita1, Toru Fukubayashi2. 1Gumma	PAZ	College,	
Gunma,	Japan.	2Waseda	University,	Saitama,	Japan. 
(No relationships reported)

PurPose: The toes play an important role, yet the toe flexor strength is poorly 
understood. We have been researching clinical and electromyogram (EMG) studies 
about the toe exercises we developed. However, the relationship between the toe 
exercises and the medial longitudinal arch (MLA) was unclear. The purpose of this 
study is to examine the relationship between the toe exercises and MLA.
metHoDs: The subjects were 35 feet of 21 participants(11 males 17 feet, 10 females 
18 feet), whose mean age was 23.1±4.5 years old. The participants performed three 
toe exercises and the towel gathering exercise. The three toe exercises were isotonic 
contractions (10 times) of the great t toe flexor, 2nd-to-5th toe flexors and 3rd-to-5th 
toe flexors.
All subjects randomly performed the three toe exercises and the towel gathering 
exercise. Before and after each exercise, we assessed MLA using the navicular drop 
test (NDT)Brody developed.
This study was performed with the consent of the Ethics Committee for Human 
Research of Waseda University and Gumma Paz College.
For statistical analysis we performed Repeated ANOVA using IBM SPSS Statistics19. 
Results were considered significant at values of p<0.05.
resuLts: NDT of before the training was 4.50 mm (within the range of the 
normal value).NDT of the towel gathering was 5.20mm, showing significant drop 
in comparison with before exercise. Also, in the great toe exercise, it was 5.39mm, 
showing a significant drop in comparison with before (p<0.05). In the 2nd-to-5th toe 
flexors and 3rd-to-5th toe flexors exercises, these were 3.16mm, 3.28mm respectively, 
those exercises showed significantly no drop in comparison with before(p<0.05).
ConCLusions: The towel gathering and the great toe flexor exercise significantly 
decreased MLA. In regard to the great toe flexor exercise, the tendency was stronger. 
On the other hand, the exercises of 2nd-to-5th toe flexors and 3rd-to-5th toe flexors 
increased MLA.
This study has limits, as it was not possible to get rid of influence of fatigue. We 
consider that it is necessary to study the toe exercises we developed by longitudinal 
method research.

the obese group (1.18±.72 to .97±.60 mg·dl-1). Serum Leptin levels for both groups 
increased POST after both exercise modes and returned to baseline 1-HR POST 
(changes not significant). Non-obese participants were examined individually. Two of 
them demonstrated the possibility of being at-risk for obesity based on post exercise 
elevations in CRP and Leptin on at least 3 of the 4 conditions (CRP-VO2, CRP- 
Wingate, Leptin-VO2, and Leptin-Wingate) that caused the levels of the biomarkers 
to approach the obese group’s at rest. Three additional subjects demonstrated two 
elevations and reported parental obesity. Therefore, five participants could potentially 
be “at-risk” based on the assumptions of the present study.  
ConCLusion: These results suggest CRP and Leptin could possess the ability to 
classify individuals in a “pre-obesity state.”

3344	 Board	#65	 June	2		 8:00	AM	-	9:30	AM
Offloading	and	Vascular	Responses	to	CLEAR	Cleat	Cycling	
by	Individuals	at	Risk	of	Diabetic	Foot	Ulceration	
Ryan T. Crews, Steven R. Smith, Shannon B. Liu. Rosalind	Franklin	
University,	North	Chicago,	IL. 
(No relationships reported)

Exercise has been associated with improved wound healing. While diabetic foot ulcers 
(DFU) are exceptionally difficult to heal, the location of the wounds prohibit most 
types of exercise. The wounds typically develop in part due to the forces applied to the 
feet during weight bearing activities, and healing requires offloading of the wounds. 
The CLEAR Cleat was designed to allow individuals with forefoot DFU to be able to 
safely participate in aerobic exercise that utilizes the lower limbs. 
PurPose:  This study sought to determine whether cycling with the CLEAR Cleat 
offloaded the forefoot of individuals at high risk for DFU in comparison to cycling 
with standard pedals and athletic shoes. It also investigated whether the exercise 
improved blood flow to the forefoot. 
metHoDs:  Ten subjects with diabetic peripheral neuropathy, with or without 
addition DFU risk factors, were recruited to participate (aged 52±9 y; BMI 33±5). 
Individuals were excluded if they had an active DFU. Each subject completed two 
5-minute stationary cycling sessions at the same self-selected cadence and resistance 
level. Standard athletic shoes and pedals were used during one session, and the 
CLEAR Cleat was used with their highest risk foot during the other session. Plantar 
pressure data was collected during the cycling sessions by in shoe pedobarography. 
Perfusion levels (tpu - total perfusion units) were examined at the hallux by a surface 
laser Doppler probe, pre and post each cycling bout. 
resuLts: The CLEAR Cleat significantly (p<.05) offloaded the forefoot. The 
peak pressure (10.9±10.6 vs. 69.0±43.5 kPa) and pressure time integral (15.4±16.0 
vs. 76.4±28.8 kPa*S) were both reduced. The cycling significantly increased 
microcirculation at the hallux during both cycling conditions (pre 3.15±2.9 vs. post 
6.8±6.3 tpu). 
ConCLusions: These results suggest that the CLEAR Cleat will allow individuals 
with DFU to exercise in a manner that will not be detrimental to their wounds. The 
increased vascularity in these high risk subjects indicates that the cycling may improve 
blood flow to forefoot DFU and therefore aid healing. Based upon these promising 
results, additional research to determine whether the CLEAR Cleat improves healing 
and/or general health of individuals with DFU is planned. Partially supported by NIH 
grant T35DK074390.

3345	 Board	#66	 June	2		 8:00	AM	-	9:30	AM
No	Effect	Of	Kinesio	Taping	On	Jump	Performance	In	
Female	Track	And	Field	Athletes	
Thorsten Schiffer1, Anne Möllinger2, Billy Sperlich1, Daniel 
Memmert1. 1German	Sport	University	Cologne,	Cologne,	Germany.	
2University	Heidelberg,	Heidelberg,	Germany. 
(No relationships reported)

PurPose:  Previous studies have indicated that kinesio taping (KT) alters muscle 
activation and proprioception in patients. Since muscle activation and proprioception 
are known to influence the jumping performance it was the aim of the study to test 
the hypothesis whether the application of KT enhances the jumping performance of 
healthy non-injured elite femaletrack and field athletes.
metHoDs:  A double one-legged jump test was performed before and after 
application of KT and immediately after removal. Eighteen German female elite track 
and field athletes (age: 21 ± 2 years, active time in their sport: 13 ± 4 years, posture: 
172 ± 4 cm, body mass 62 ± 5 kg) participated in the study.
resuLts: The results revealed no significant differences in jumping performance 
between the tests (p>0.05, d=0.26).
ConCLusions: These findings demonstrate that KT applied onto the muscles had 
no influence on the jumping performance in healthy non-injured female elite athletes.
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Precision of the GE Lunar iDXA Densitometer for the Measurement of Total Body Composition
LSC (95% CI)

RMS CV (%) RMS CV (%)
BMC 0.035 1.12 0.096 3.11
%TBF 0.407 0.79 1.128 2.19
FFM 0.690 0.97 1.910 2.68
TBF 0.706 1.00 1.956 2.76
TBL 0.693 1.02 1.921 2.83
%AF 1.096 1.86 3.037 5.15
%GF 0.627 1.30 1.736 3.59

3350	 Board	#71	 June	2		 8:00	AM	-	9:30	AM
Electromyographic	Analysis	of	the	Upper	Limb	Position	
during	Trunk	Exercise	in	Prone	Position	
Chihiro Dehara1, Masanori Takemura2, Tetuji Ishida3, Shunsuke 
Fujitake4, Junzo Tsujita2. 1Gakkentoshi	Hospital,	Seika,	Japan.	
2Hyogo	College	of	Medicine,	Nishinomiya,	Japan.	3Shiga	Medical	
Center	for	Children,	Moriyama,	Japan.	4Tachiiri	Orthopedics,	
Kyoto,	Japan. 
(No relationships reported)

PurPose:  To compare the EMG activity of local and global muscles in lumborum 
and thorasic at various positions of upper-limb during back muscles exercises in prone 
position. 
metHoDs:  Fifteen healthy adult (10 males and 5 females, means (SD) age; 26.7 
(4.3) years) performed back muscles exercises in prone position with the depression 
and retraction in the right scapulothoracic joint and raising upper-limb at three different 
upper-limb starting positions (0 degree, 160 degree (similar to PNF) and 180 degree 
of abduction). Surface EMG analysis of the muscle activity of the thoracic part of 
the longissimus thoracis (LT), ilicostalis lumborum (IC), lumbar multifidus (LM) and 
latissimus dorsi (LD) were measured. For each of the muscles root mean square (RMS) 
was calculated and was normalized to the amplitude in maximal voluntary contraction 
(%MVC). Statistical analysis was performed using ANOVA and multiple comparisons. 
resuLt: Left LM, LT and IC were activated significantly at 180 degree compared 
to 0 degree of abduction and left LT and IC were activated significantly at 180 degree 
compared to 160 degree of abduction [%MVC (SD) of 0,160 and 180 degree of 
abduction: left LM; 43.4 (29.2), 44.9 (18.9), 33.1 (13.6), left LT; 28.1 (9.3), 31.0 (8.6), 
36.1 (11.6), left IC; 27.3 (12.6), 29.3 (12.5) 33.1 (13.6)]. Right LD were activated 
significantly at 0 degree compared to 180 degree and 160 degree of abduction [%MVC 
(SD) of 0,160 and 180 degree of abduction: right LD; 191.0 (83.8), 136.7 (74.6), 112.5 
(57.5)]. 
ConCLusion: The present study suggested that both LM, local muscles, and LT 
and IC, the global muscles were activated significantly at 180 degree compared to 0 
degree of abduction. It was suggested that the LM could not activate selectively by 
different positions of upper-limb during back muscles exercises in prone position in 
this study. To increase the LM activity, therapists should increase trunk extension 
loads of the exercise in clinical practice. Also, the increase of the LM activity was not 
affected by facilitative effect of the increased LD activity. It is suggested that the EMG 
activity in local and global muscles of lumborum and thorasic at various positions 
of upper-limb during back muscles exercises in prone position for LBP should be 
analyzed, because of previous studies showed the lower activity of LM.

3351	 Board	#72	 June	2		 8:00	AM	-	9:30	AM
Association	Of	Adiposity	And	Muscle	Quality	With	Physical	
Function	Differs	In	Young	And	Old	Women	
Rebecca D. Larson1, Ellen M. Evans, FACSM1, Mark M. Misic2. 
1UGA,	athens,	GA.	2Northern	Illinois	University,	DeKalb,	IL. 
(No relationships reported)

Whole body adiposity (%Fat) and leg muscle quality (MQ), defined as strength per 
mineral free lean mass (MFLM), both have been shown to impact lower extremity 
physical function (LEPF) in older women. However, the muscle strength measurement 
(isometric, isokinetic, fatigue) may impact MQ and its subsequent relation to LEPF. 
Moreover, the %Fat and MQ associations with LEPF may differ in young and old 
women. 
PurPose:  The aims of this study were to investigate if age impacts: 1) the relation 
between %Fat, MQ and LEPF, and 2) if different muscle strength indices used to 
calculate MQ impact the association between MQ and LEPF. 
metHoDs:  Younger (YOUNG: 20-30 yrs, n = 37) and Older (OLD: 64-80 yrs, 
n = 39) women were assessed for %Fat and upper leg MFLM via DXA. Strength 
assessments, leg extensions performed on an isokinetic dynamometer, included: a) 
maximal isometric (IM), b) isokinetic [at 60 deg/sec (IK60) and 180 deg/sec (IK180)] 
and c) a 25 repetition fatigue protocol (FTG) at 180 deg/sec. MQ-IM, MQ-IK60, MQ-
IK180, and MQ-FTG were calculated as Nm/MFLM(kg). LEPF was determined by an 
up and go (UPGO) challenge. 
resuLts: As expected, YOUNG had lower %Fat, more leg MFLM, greater MQ, 
and faster UPGO time, compared to OLD (all p < 0.05). In YOUNG, although MFLM 

3348	 Board	#69	 June	2		 8:00	AM	-	9:30	AM
Electromyographic	Analysis	of	the	Lower	Extremity	Position	
during	Trunk	Exercise	in	Prone	Position	
Tetsuji Ishida1, Masanori Takemura2, Shunsuke Fujitake3, Chihiro 
Dehara4, Moonhwa Park5, Yu Hashiguchi5, Junzo Tsujita2. 1Shiga	
Medical	Center	for	Children,	Moriyama,	Japan.	2Hyogo	College	of	
Medicine,	Nishinomiya,	Japan.	3Tachiiri	Orthopedics,	Kyoto,	Japan.	
4Gakkentoshi	Hospital,	Seika,	Japan.	5Graduate	School	of	Medicine,	
Kyoto	University,	Kyoto,	Japan. 
(No relationships reported)

PurPose:  To compare the electromyographic (EMG) activity of local and global 
muscles in lumborum at various hip positions of lower extremity during lower trunk 
muscles exercises in prone position. 
metHoDs:  Fifteen healthy adults (10 males and 5 females, means (SD) age; 26.7 
(4.3) years) participated in this study. Each subjects performed maximal voluntary 
isometric contractions (MVIC) of trunk extension, then they performed three exercises 
for back muscles in the prone position. Those three exercises were hip extension at 
hip abduction of 0 degree (EXT), hip extension at hip abduction of 20 degree and 
hip internal rotation (similar to PNF pattern, EXT-ABD-IR), and hip extension at hip 
abduction of 20 degree and hip external rotation (EXT-ABD-ER). Surface EMG was 
recorded from the muscle belly of longissimus thoracis (LT), ilicostalis lumborum (IC), 
lumbar multifidus (LM) and gluteus maximums (GM) muscles, and EMG root mean 
square (RMS) were calculated and normalized to MVIC (%MVIC). Furthermore, the 
LM : contralateral IC, LM : contralateral LT, LM : ipsilateral IC, and LM : ipsilateral 
LT ration were calculated as the local : global muscles activity ratio. Statistical analysis 
were performed a 3-way analysis of variance (ANOVA) with exercises and muscles 
activity ration as within-subject variable and sex as between-subject variable and a 
Least Significant Difference (LSD) multiple comparison test. 
resuLts: The activity (%MVIC) of ipsilateral LM were 48.9 (26.8) at EXT, 52.2 
(29.1) at EXT-ABD-IR, and 53.8 (26.2) at EXT-ABD-ER. The muscles activity ratio 
at EXT, EXT-ABD-IR, and EXT-ABD-ER were 1.32 (0.67), 1.51 (0.72), 1.40 (0.74) 
as LM : contralateral IC, 1.53 (0.98), 1.72 (1.06), 1.49 (1.16) as LM : contralateral LT, 
1.56 (0.73), 1.55 (0.65), 1.68 (0.79) as LM : ipsilateral IC, and 1.64 (1.05), 1.61 (0.81), 
1.85 (1.26) as LM : ipsilateral LT, respectively. The LM : contralateral IC and TL were 
significantly higher EXT-ABD-IR compare to EXT and EXT-ABD-ER. Although the 
LM : ipsilateral IC and TL were not difference. 
ConCLusion: The result of this study showed that the prone back muscles exercise 
with hip extension at hip abduction of 20 degree and hip internal rotation (similar 
to PNF diagonal and spiral functional pattern) was activated selectively the lumbar 
multifidus muscle as local muscles.

3349	 Board	#70	 June	2		 8:00	AM	-	9:30	AM
Precision	Of	The	GE	Lunar	iDXA	Densitometer	for	
the	measurement	of	Total	Body	Composition	and	Fat	
Distribution	in	Severely	Obese	Adults	
Tamara E. Carver1, Nicolas V. Christou2, Ross E. Andersen, 
FACSM1. 1McGill	University,	Montreal,	QC,	Canada.	2McGill	
University	Health	Centre,	Montreal,	QC,	Canada. 
(No relationships reported)

Bariatric surgery is the most effective treatment for severe obesity. Rapid weight loss 
leads to changes in lean tissue mass, fat mass, and bone mass. No study has evaluated 
the precision of the GE Lunar iDXATM (GE Healthcare, USA) in measuring body 
composition among severely obese patients. 
PurPose:  To evaluate the precision of the iDXA for total body composition and fat 
distribution measurements. 
metHoDs:  36 severely obese participants with a mean age of 45±10 yrs, BMI of 
48.3±10.5 kg/m2, and mean body mass of 136.4±20.4 kg took part in the study. Two 
consecutive iDXA scans of the total body with repositioning were conducted for each 
participant. The coefficient of variation (CV), the root-mean-square (RMS) averages 
of standard deviations of repeated measurements, and the corresponding 95% least 
significant change (LSC) were calculated. 
resuLts: Precision was excellent for all measurements particularly for total body 
percentage fat (%TBF), fat free mass (FFM), total fat mass (TBF), total body lean 
mass (TBL), and bone mineral content (BMC) (RMS 0.407%, 0.690 kg, 0.706kg, 
0.693kg, 0.035kg; CV 0.79%, 0.97%, 1.00%, 1.02%, and 1.12% respectively). 
Precision was better for gynoid fat distribution (%GF) (RMS 0.627kg; CV 1.30%) than 
for android fat distribution (%AF) (RMS 1.096 kg; CV 1.86%).
ConCLusions: The Lunar iDXA provided excellent precision for total body 
composition measurements and is the first study to assess reproducibility of the GE 
Lunar iDXA in severely obese adults.
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with ED force measures, but not with HH measures (Figure 1). 
ConCLusion: The lack of a relation between HH measurements of PFF to the gold 
standard or body mass suggests that HH does not provide valid and accurate measures 
of PPF.

 

3354	 Board	#75	 June	2		 8:00	AM	-	9:30	AM
Neuromuscular	Responses	to	Acute	Whole	Body	VIibration	
Caroline J. Ketcham, Paul C. Miller, George Wentz, Andrea Gross, 
Kelly Brand, Paul Riuli. Elon	University,	Elon,	NC. (Sponsor: Eric 
E. Hall, FACSM)
(No relationships reported)

Whole body vibration (WBV) has shown to positively impact neuromuscular activity. 
Studies have shown significant improvements in muscular strength and power 
following acute bouts of WBV in trained participants (Cochrane et al., 2009; Cochrane 
et al., 2008; Stewart et al., 2009). Less is understood about the exact mechanisms for 
these changes in strength and power. 
PurPose:  The purpose of this research is to explore the neuromuscular mechanisms 
underlying changes in contractile function following an acute bout of WBV. It was 
hypothesized that WBV may alter neuromuscular activation resulting in changes to 
anaerobic power production. 
metHoDs:  Twelve non-resistance trained male and female completed this study 
(20.6±0.9yrs). The experimental protocol required three days of testing for each 
participant. Day one was a familiarization trial. On days two and three, participants 
were randomly assigned to either no vibration or WBV condition. Participants then 
completed a 6-stage cycle ergometer anaerobic power test. EMG was recorded during 
each stage. 
resuLts: There was a significant condition effect for EMG activity with lower EMG 
activity during the cycling task following the WBV condition (p<.05). These were not 
related to differences in power production between the conditions (p>.05). 
ConCLusions: These results support the hypothesis that WBV does impact muscle 
function. Specifically, lower muscle activity followed WBV while maintaining the 
same level of power output suggesting improved muscular efficiency.

3355	 Board	#76	 June	2		 8:00	AM	-	9:30	AM
Cardiovascular	And	Metabolic	Responses	To	Exercising	
With	The	Glidetrak	Compared	To	Running	
Aaron W. Johnson, Pat Vehrs, FACSM, James George, Gil 
Felingham, Jordan Perry. Brigham	Young	University,	Provo,	UT. 
(No relationships reported)

PurPose:  To evaluate the cardiovascular and metabolic responses of treadmill 
exercise using the GlideTrak (GT) device as compared with unassisted treadmill (UT) 
exercise. Previous research indicates that the GT reduces ground reaction forces by 
85%; thus, one would expect the exercise intensity to be less when using this device. 
Because the GT may provide a viable form of exercise for those who cannot otherwise 
exercise independently (due to amputation, obesity, injury, or arthritic joints) we 
sought to understand the exercise response of this device.
metHoDs:  Participants were 20 healthy untrained individuals (male: 11, female: 9) 
with an average age of 22 ± 2.1 years, height of 1.71 ± .13 m, and body mass of 72.4 
± 14 kg. For both GT exercise and UT exercise, a submaximal exercise test protocol 
was completed, which included a series of 3-minute stages: walking at a natural pace, 
walking at a self-selected brisk walking pace, walking at a brisk pace with a 2% grade, 
and jogging at a self-selected speed. Following 3 minutes of jogging, the incline of 
the treadmill was increased by 2% each stage until the participant reached an RER 
of 1.0 or 90% of the age-predicted maximal HR. Steady-state VO2 and HR were 
recorded during each stage. After a 10-15 minute rest, the participant completed a 
graded maximal exercise test to determine VO2max. After a 3 minute warm-up period, 
participants jogged at a self-selected speed. Every minute thereafter we increased the 
incline by 1.5% until VO2max was achieved. In the GT condition we increased the 
incline 2% and the speed by 1 mph until VO2max was achieved.
resuLts: We examined the HR/VO2 relationship in both modes of exercise. There 
was an overall gender effect between genders across both modes of exercise. There 
was a statistical difference between exercise modes (p < .05) in VO2max (GT: 38.1 ± 
7.0, UT: 49.0 ± 9.0), HRmax (GT: 183.5 ± 9.0, UT: 194.3 ± 9.0), RPE (GT: 17.9 ± 1.9, 
UT: 19.4 ± 0.6), and in MPHmax (GT: 6.9 ± 2.2, UT: 5.8 ± 0.7), but not in RER (GT: 

was associated with UPGO (r = -0.44, p = 0.007), no measures of MQ were related to 
UPGO (all p > 0.05). Conversely in OLD, MFLM was not related to UPGO (p > 0.05) 
while MQ-IK60, MQ-IK180, and MQ-FTG were negatively associated with UPGO 
(MQ-IK60; r = -0.36, MQ-IK180; r = -0.37, and MQ-FTG; r = -0.40 (all p < 0.05). 
%Fat was not related to UPGO in YOUNG; however, higher %Fat was associated with 
slower UPGO times in OLD (r = 0.32, p = 0.048). 
ConCLusion: Younger women’s physical function is most dependent on the 
lean mass of the leg and not MQ or adiposity, whereas the physical function of older 
women is impacted on the quality of the muscle and adiposity, which may be in part 
related to muscle activation and/or fat infiltration into the muscle.

3352	 Board	#73	 June	2		 8:00	AM	-	9:30	AM
Exercise,	Support,	And	Education	Enable	Hispanic	Parents	
And	Children	To	Combat	The	Effects	Of	Obesity	
Susan Shore, Kathryn Ecklund, Zachary McGill, Eles Altamirano, 
Jennifer Blair, Falicity Bowman, Brigitte Dubon, Patricia Huesca, 
Natasha Kane, Katherine Skorupa, Giselle Kurywchak, Kerry Lane, 
Johanna Szin. Azusa	Pacific	University,	Azusa,	CA. 
(No relationships reported)

PurPose:  The incidence of childhood obesity has reached unprecedented 
proportions, with rates in the Hispanic population being especially high. There is a 
link between obesity and cardiovascular disease risk factors including hyperlipidemia, 
diabetes, and hypertension. Exercise is known to have a moderating effect on these 
risk factors. The purpose of this study was to evaluate the effect of multidimensional 
intervention on the incidence of obesity and associated risk factors in a population of 
Hispanic mothers and children.
metHoDs:  Thirteen Hispanic mothers (average age 36.8 + 5.2 years) and their 
14 children (average age 9.8 + 1.1years) volunteered to participate in a twice weekly 
after school program of exercise, group support, and education in a Los Angeles 
area elementary school. At baseline and following 10 weeks of intervention, the 
following data was taken: resting heart rate and blood pressure, height, weight, body 
fat measurements (using ultrasound), blood cholesterol, sugar, and CReactive Protein 
(from finger stick blood draws), Behavioral Assessment Scale for Children, Personality 
Inventory for Youth, and the Parent Child Relationship Inventory. Parents completed 
a 2 day diet log, and distance was measured for both parents and children during a 12 
minute walk/run. Individualized results were reported to parents and children during 
educational sessions.
resuLts: At baseline, 84.6% of mothers and 78.6% of children were overweight or 
obese. After intervention, changes were as follows: Despite no significant changes in 
BMI, percent body fat, or psychosocial variables, mothers’ total cholesterol dropped an 
average of 9.92 points (p<0.039), and blood glucose dropped 11.92 points (p<0.007). 
Systolic blood pressure decreased from 131.08 to 117.67, (p<0.0.001). Average 
distance walked in 12 minutes increased by 21.97% (p<0.009). In children, there were 
no significant changes in blood work; however, systolic blood pressure dropped an 
average of 6.63 mm Hg (p<0.039). Average distance run in 12 minutes increased by 
13.27% (p<0.0001).
ConCLusion: A twice weekly program of exercise, group support, and education 
for Hispanic mothers and their children was associated with positive changes in some 
cardiovascular risk factors associated with obesity.

3353	 Board	#74	 June	2		 8:00	AM	-	9:30	AM
Comparison	Of	Handheld	Device	And	Electromechanical	
Dynamometer	For	Measuring	Plantarflexion	Force	
Federico Pozzi, Ali Alnahadi, Adam Marmon, Lynn Snyder-Mackler. 
University	of	Delaware,	Newark,	DE. 
(No relationships reported)

Measurements of muscle force are a standard component of clinical examinations. 
Handheld devices (HH) provide quick and reliable measure of muscle force; however 
the amount of resistance provided by the clinician may influence the reading. 
Electromechanical dynamometers (ED) allow better experimental control and provide 
more accurate measurements of force, but are expensive and are difficult to set up. 
PurPose:  to assess the concurrent validity of measuring plantarflexion force (PFF) 
with a HH using the ED measurements as a gold standard. 
metHoDs:  Five healthy subjects (2M/3F, 25±4 yr age, 1.72±0.12 m, 68.5±12.9 kg) 
were recruited for the study. PFF of the right limb was assessed with an ED and a HH 
by the same experienced clinician. During testing, subjects lay supine, with the ankles 
flexed to 90°. Subjects were asked to push as hard as possible; for the ED testing, the 
ED arm was fixed and for the HH testing, the device was held on the ball of the foot 
by the clinician. Lever arm was constant between conditions. For each device, three 
trials were collected and one minute rest was given between trials. The order of testing 
was randomized. The peak value from each trial was averaged and compared between 
devices using an interclass correlation coefficient (ICC). Pearson Product Moment 
correlations were calculated between conditions and between PFF from each device 
and body mass. 
resuLts: Peak PFF ICC was -0.191 (p = .641). PFF from HH and ED were not 
significantly correlated (r = -0.271, p = .659). Body mass was significantly correlated 
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Total quality of life did not improve at onset, but a significant 10.1% increase (p=.006) 
occurred from 2ND to 3RD reassessments. 
ConCLusion: A 21 month full-body exercise program has been shown to elicit 
improvements in physiological and psychological measures in cancer survivors. The 
greatest improvements occur during the first three months of training then plateau. This 
suggests that a 3-month exercise intervention is sufficient to return cancer survivors to 
normal functional capacity.

3358	 Board	#79	 June	2		 8:00	AM	-	9:30	AM
Forearm	Deoxygenation	Measured	By	Nirs	During	A	New	
Handgrip	Exercise	Protocol	In	Patients	With	Mitochondrial	
Myopathy	
Bert M. Celie, Jan Boone, Joel Smet, Jan De Bleecker, Rudy Van 
Coster, Jan Bourgois. Ghent	University,	Ghent,	Belgium. 
(No relationships reported)

Mitochondrial myopathy (MM) is a multisystemic disorder and contains a very large 
spectrum of different diseases providing a large scale of symptoms. The golden 
standard for diagnosis remains muscle biopsy with histochemical analysis. The validity 
and reliability of near infrared spectroscopy (NIRS) as an appropriate technique to 
measure non invasively tissue oxygenation was well established on muscle tissue at 
rest and during exercise. 
PurPose:  We propose a new handgrip exercise protocol using NIRS for relative 
evaluation of microvascular oxygen extraction in a MM population. The reliability of 
this protocol has been established in a previous study. 
metHoDs:  Two groups of subjects were studied: 12 patients with severe MM and 
12 age- and gender matched untrained controls. The patient’s and control subject’s age, 
height and body weight were respectively (mean values ± SE) 30.42 ± 13.28 and 30.83 
± 13.06 years , 166.6 ± 11.25 cm and 177.38 ± 9.56 cm, 62.34 ± 15.74 kg and 78.24 ± 
16.45 kg. The protocol started with an arterial occlusion of the forearm until a steady 
state in deoxy[Hb+Mb] was reached. The handgrip exercise protocol until exhaustion 
consisted of 2-min periods (½ Hz) at different intensities (% MVC) separated by a 60-s 
rest period. The changes in deoxy[Hb+Mb] during each work step ( i.e., the mean of 
the maximum 10-s) were expressed relative to this amplitude. 
resuLts: Significant differences were found between patients and control subjects 
for every submaximal and maximal intensity. The percentual deoxy[Hb+Mb] (mean 
values ± SE) at 20% (p=0.019), 30% (p<0.001), 40% (p<0.001), 50% (p=0.002) and 
60%MVC (p<0.001) for patients were respectively 9.45 ± 6.70%, 13.52 ± 6.70%, 
12.73 ± 8.75%, 20.47 ± 12.24%, 17.94 ± 8.06% and for control subjects respectively 
21.17 ± 16.29%, 34.04 ± 15.93%, 39.81 ± 19.03%, 49.65 ± 25.2% and 62.4 ± 
21.14%. The percentual maximal deoxy[Hb+Mb] (p<0.001) (mean values ± SE) was 
respectively for patients 24.96 ± 8.47% and for controls 72.82 ± 23.56%. 
ConCLusion: Microvascular O2-extraction is significantly lower in a MM 
population during this protocol, which can be used as an evaluation tool of the muscle 
oxidative capacity for the MM patients.

3359	 Board	#80	 June	2		 8:00	AM	-	9:30	AM
Individual	Training	Response	In	Allogeneic	Stem	Cell	
Transplant	Patients	Depending	On	Baseline	Fitness	Level	
Joachim Wiskemann1, Dirk Jaeger1, Cornelia M. Ulrich1, Gerhard 
Huber2, Peter Dreger3, Rainer Schwerdtfeger4, Martin Bohus5. 
1National	Center	for	Tumor	Diseases,	Heidelberg,	Germany.	
2University	Heidelberg,	Heidelberg,	Germany.	3University	Clinic	
Heidelberg,	Heidelberg,	Germany.	4German	Clinic	for	Diagnostic,	
Wiesbaden,	Germany.	5Central	Institute	of	Mental	Health,	
Mannheim,	Germany. 
(No relationships reported)

Before, during and after allogeneic stem cell transplantation (allo-HSCT) patients 
experience considerable physical, psychological and psychosocial distress. Besides 
GvHD and infections, particularly reduced physical performance and functioning 
as well as high levels of fatigue affect patient’s quality of life negatively. Physical 
exercise therapy constitutes a potentially promising intervention to reduce treatment-
related side effects of allo-HSCT and consequently enhance the rehabilitation process. 
PurPose:  To determine the individual training response of allo-HSCT patients 
depending on their baseline fitness level. 
metHoDs:  In a multicenter RCT105 patients were equally randomized to an 
exercise (EX) and a social contact group (Control). Exercisers trained in a home-based 
setting prior to hospital admission, during inpatient treatment and 6-8 weeks period 
after discharge (partly self-administered with an intervention manual and DVD). 
Physical performance was assessed via 6-minute walk test (6MWT) and handheld 
dynamometry (HHD). In order to analyze individual training response patients in the 
EX were categorized as “fit” (>80% of their predicted fitness scores) or “unfit” (<80% 
of their predicted fitness scores). 
resuLts: Regarding	maximal voluntary isometric strength in knee extensor 
muscles patients in the “unfit” group declined about 6,4% over the whole study period 
whereas the “fit” group looses 30,8% in average (p<0.05). Comparable results could 
be reported for all other measured muscle groups. Also the 6MWT distance showed 

1.1 ± 0.05, UT: 1.1 ± 0.04).
ConCLusions: The GT allows for appropriate cardiovascular training, but 
compared with UT exercise the VO2 response is about 15-20% lower at any given 
exercise HR. To experience a similar cardiovascular training effect, those who use the 
GT device should work at a higher relative percentage of HRmax while maintaining a 
comparable RPE response.

3356	 Board	#77	 June	2		 8:00	AM	-	9:30	AM
Association	Between	Physical	Activity	Levels	And	Chronic	
Disease	Risk	In	Early	Postpartum.	
Melanie Bonin1, Yaiza Cordero-Rodriguez2, Stephanie-May Ruchat1, 
Ashley Smith1, Michelle F. Mottola, FACSM1. 1Univ.	of	Western	
Ontario,	London,	ON,	Canada.	2Universidad	Politecnica	de	Madrid,	
Madrid,	Spain. 
(No relationships reported)

The early postpartum period is a critical time period for women to return to being 
physically active in order to reduce weight retention from pregnancy. Weight retention, 
body mass index (BMI), waist circumference and waist:hip ratios may be important 
predictors of future chronic disease risk. 
PurPose:  To examine daily physical activity levels and cardiovascular disease 
risk factors in women at two months postpartum (6 normal weight (NW); BMI=18.5-
24.9kg/m2,18 overweight (OW); 25-29.9kg/m2 and 16 obese (OB); ≥30kg/m2). 
metHoDs:  Physical activity was assessed at 2 months postpartum using an 
accelerometer and a pedometer worn simultaneously fixed on a belt for an average of 5 
days. The 3 BMI groups were compared for chronic disease risks and physical activity 
levels using ANOVA. 
resuLts: At 2 months postpartum, NW, OW and OB women presented similar 
(p>0.05) waist:hip ratios, all greater than 0.85, and similar weight retention, all greater 
than 3.0 kg. NW women had a waist circumference < 88 cm, however, NW and OW 
women had a lower waist circumference than OB women (84.3±11.2 cm, 91.7±5.2 cm 
and 109.0±13.3 cm, respectively, p<0.05). NW and OW reported higher pedometer 
daily step counts than OB women (NW: 8784±2927 steps/day, OW: 8219±1981 steps/
day, OB: 6134±1843 steps/day; p<0.05). Uploaded accelerometer daily step counts 
were higher in OW (9364±2299 steps/day) but not in NW (8234±3701 steps/day), 
compared to OB women (6572±2777 steps/day, p<0.05). Comparing pedometer (self-
reported) and accelerometer step counts, the pedometer significantly underestimated 
daily step counts in OW women (-1145 ±2194, p=0.02).
ConCLusions: Women at 2 months post-delivery, irrespective of their BMI, are 
at risk for long-term chronic disease and are not meeting the step recommendations 
of 10,000 steps per day. OB women presented the highest risk for chronic disease and 
were classified in the low active category, indicating that the promotion of an early 
healthy postpartum lifestyle is particularly important in OB women. The difference 
found in step counts obtained from a pedometer compared to an accelerometer in OW 
women needs to be further examined.
Funded by CIHR & Rx&D Health Research Foundation of Canada. SMR is funded by 
a postdoctoral fellowship from the Canadian Diabetes Association.

3357	 Board	#78	 June	2		 8:00	AM	-	9:30	AM
Physiological	and	Psychological	Responses	to	a	Longitudinal	
Rehabilitation	Program	
Jessica M. Brown1, Trent L. Lalonde1, Kurt Dallow, FACSM2, Reid 
Hayward1, Carole M. Schneider, FACSM1. 1Rocky	Mtn	Cancer	
Rehab,	Univ	Northern	Colorado,	Greeley,	CO.	2North	Colorado	
Family	Medicine,	Greeley,	CO. 
(No relationships reported)

Physiological and psychological improvements have been well noted in cancer 
survivors after an exercise intervention. To date, little research has been done on the 
effects of a long-term exercise training program. 
PurPose:  To assess the physiological and psychological responses to exercise 
training in cancer survivors over a 21 month exercise intervention. 
metHoDs:  Thirty-four cancer survivors, including 9 males and 24 females, 
participated in a cancer rehabilitation program consisting of 60 minute exercise training 
sessions, three days per week for 21 months. Each session included cardiovascular, 
muscular strength, muscular endurance, flexibility, and balance training. Physiological 
and psychological assessments which examined cardiorespiratory fitness, muscular 
endurance, depression, fatigue, and quality of life were conducted at the onset of the 
program (INTL), at three months (1ST), and every six months until four reassessments 
were completed (2ND, 3RD, and 4TH, respectively.) 
resuLts: Significant improvements were observed in all measures (p<0.05), 
except muscular endurance. Cardiovascular endurance improved 12.1% (p=.002) 
at onset (INTL to 1ST) and although additional improvement occurred, it was not 
significant. Likewise, total fatigue decreased -33.9% (p<.0001) from INTL to 1ST 
while subsequent improvements were not significant. Depression was shown to 
decrease -17.9% (p=.043) and -17.6% (p=.025) from INTL to 1ST and 3RD to 4TH, 
respectively. Although the main effects for muscular endurance yielded no significance, 
pairwise comparisons revealed a 32.9% improvement from INT to 1ST (p=0.011). 
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Selected baseline characteristics of the current participants include the following: 
1) average age = 52.7+/- 10.5; 2) gender = 44% male; 3) BMI = 32.+/-8.5; 4) serum 
albumin = 4.0+/- 0.4 g/L; 5) diabetes prevalence = 58%. There are no statistically 
significance differences in these variables between groups. 
ConCLusions: When completed, this study will provide novel information 
regarding the long-term effects of oral protein supplementation and exercise training 
on clinical outcomes and the QOL in hemodialysis patients. Results from this study 
will enable clinicians to make more informed decisions regarding the extent to which 
these low-cost treatment strategies should be included as a component of the standard 
care in their clinics.

3362	 Board	#83	 June	2		 8:00	AM	-	9:30	AM
The	Influences	of	4-Week	Walking	Training	with	Blood	Flow	
Restriction	on	Lower	Limb	Strength	in	Elderly	
Wei-Hsiu Lin, Che-Yu Kuo. National	Chiayi	University,	Chiayi,	
Taiwan. 
(No relationships reported)

Few researches indicated that walking with blood flow restriction (BFR) increase 
the lower limb strength in elderly. In previous studies, the training intensity of BFR-
group was relatively higher than no BFR group (NBFR-group) since both groups were 
trained at the same walking speed instead of the same percentage of maximal heart rate 
reserve (MHRR). 
PurPose:  To investigate the influences of 4-week BFR-walking training with the 
intensity at 35%~45% MHRR on lower limb strength in elderly. 
metHoDs:  Eleven physical active men and women (62~73 yrs; 160.2±7.2 cm; 
66.5±8.4 kg) participated in this study and were divided into BFR (n = 6) and NBFR 
(n = 5) groups. The individual cuff pressure of BFR-group was set at 50% of complete 
blood occlusion pressure. All of the subjects performed 20-minute treadmill walking 
at 35%~45% MHRR, 5 days/wk for 4 weeks. The muscle strength of isokinetic knee 
extension/flexion and ankle dorsi/plantar flexion were evaluated using Biodex System 
4 and the testing angular velocities were set at 60°/s and 180°/s for knee; 60°/s and 
120°/s for ankle. Two-way mixed design ANOVA was performed to compare all the 
variables. 
resuLts: After 4-week walking training, the dorsiflexion peak torque and total work 
in BFR-group improved 6.9%~9.1% and 1.8%~14.3% respectively; plantar flexion 
peak torque and total work in BFR-group improved 26.6%~28.3% and 35.9%~41.1% 
respectively (plantar flexion total work at 120°/s increased significantly after training, 
p<.01). 
ConCLusions: BFR-walking training at 35%~45% MHRR enhance the calf 
strength but the thigh strength. Low training intensity and wide cuffs might limit the 
training effect on thigh muscles.

3363	 Board	#84	 June	2		 8:00	AM	-	9:30	AM
Increasing	Strength	And	Muscle	Mass	In	Hiv+	Men	
Recovering	From	Substance	Abuse	
Carianne M. Cregar1, Jakob L. Vingren1, John H. Curtis1, Kiannah 
Williams1, Julius F. Cantu2, David W. Hill, FACSM1. 1University	of	
North	Texas,	Denton,	TX.	2Homeward	Bound,	Inc.,	Dallas,	TX. 
(No relationships reported)

 The combination of substance (drug and/or alcohol) abuse and infection with human 
immunodeficiency virus (HIV) can result in the development of several co-morbidities, 
including muscle wasting. Resistance training could, therefore, be an important tool in 
the treatment of substance addiction/abuse and HIV.  
PurPose:  The purpose of this study was to examine the effect of resistance training 
on measures of muscle mass and strength in the context of co-occurring substance 
abuse and HIV.  
metHoDs:  Seventeen untrained men (Mean ± SD: 42 ± 11 years, 89.7 ± 16.0 kg, 
179.7 ± 9.1 cm, 18.9 ± 5.5 %fat) who are infected with HIV and enrolled in an in-
patient substance addiction/abuse treatment program completed six weeks of either 
resistance training (RT) (three sessions per week) or no-exercise prescription (Control). 
Before (Pre) and after (Post) the 6-week period, anthropometric (e.g., body mass, 
skinfolds, and circumferences), strength (bench press and isometric squat), and power 
(vertical jumps) measurements were obtained.  
resuLts: Predicted bench press 1-repetition maximum (1-RM) increased 
significantly (p<0.05) for RT (Pre: 73.4 ± 23.4 kg; Post: 85.0 ± 30.4 kg) but not 
for Control (Pre: 54.9 ± 24.6 kg; Post: 57.3 ± 27.0 kg). Peak isometric squat force 
increased significantly for RT (Pre: 2627 ± 1071 N; Post: 2892 ± 1171 N) but not 
for Control (Pre: 2411 ± 675 N; Post: 2394 ± 592 N). Peak vertical jump power also 
increased significantly for RT (Pre: 35.9 ± 3.5 W·kg-1; Post: 36.2 ± 5.0 W·kg-1) 
but not for Control (Pre: 33.9 ± 3.9 W·kg-1; Post: 35.7 ± 4 W·kg-1). Muscle mass 
increased significantly for RT (Pre: 46.4 ± 8.2 kg; Post: to 50.5 ± 8.1 kg) but not 
for Control (Pre: 46.9 ± 13.0 kg; Post: 47.8 ± 12.4 kg). Upper arm and forearm 
circumference increased only for RT. No adverse effects of the resistance training 
program were observed.  
ConCLusion: Resistance training for six weeks increases muscle strength and 
power, and induces muscle hypertrophy, in men who are infected with HIV and 

a significant better development for the “unfit” vs. the “fit” group (+13,4% vs. -3,7%, 
p<0.05). Furthermore, a better development in physical performance was significantly 
associated with less treatment-related side effects (e.g. cancer-related fatigue, p<0.05). 
ConCLusion: The effect of exercise training on physical fitness in allo-HSCT 
patients is related to their performance level at baseline. Oncologists and exercise 
therapists should be aware of the importance of exercise in initial unfit patients during 
allo-HSCT and communicate/interpret a potential fitness loss in initial fit patients in 
the right way.
Supported by German José Carreras Leukaemia Foundation (R05/33p)

3360	 Board	#81	 June	2		 8:00	AM	-	9:30	AM
Whole	Body	Vibration	Compared	To	Biking	On	The	Warm-
up	Effect	Of	The	Lower	Extremity	
Kevin Myers, Cameron Shumway, J. Brent Feland, A. Wayne 
Johnson, Kent Crossley, Dennis L. Eggett. Brigham	Young	
University,	Provo,	UT. (Sponsor: J. Ty Hopkins, FACSM)
(No relationships reported)

Use of whole body vibration training (WBV) platforms is becoming increasingly 
popular. With facilitation of lower extremity muscle contraction, it has been suggested 
that WBV can function as a good form of warm-up.
PurPose:  To determine the effectiveness of WBV training on increasing 
intramuscular temperature (IMT) of the medial gastrocnemius (MG) and vastus 
lateralis (VL) compared to traditional bike warm-up.
metHoDs:  20 male subjects (avg age 21.4 ± 2.3 yrs) with less than ½ cm 
subcutaneous fat levels over the VL and MG qualified for this study. 10 subjects in 
each of two groups (bike, vibration). Resting baseline muscle temperatures of the VL 
(1.5 cm depth) and MG (.5 cm ) were made using intramuscular thermistors. IMT’s 
were measured two more times: immediately following either 5 minutes of pedaling 
at 70watts or oscillating WBV at 26Hz/4mm amplitude. Then immediately following 
another 5 minutes of biking or WBV.
resuLts: Data were analyzed using a 3 factor mixed models analysis of covariance 
blocking on individual subjects, with baseline temperature being the covariate. A post 
hoc Tukey pairwise comparisons of means was used where needed. No significant 
differences in treatment existed (p=0.2247) or in the muscle*treatment interaction 
(p= 0.9672). Temperatures did significantly increase over time (p=0.0097), with only 
vibration showing a significant increase in temperature from 2nd to 3rd temperature 
measurement (p < 0.0001).
ConCLusions: Both treatments are effective at increasing IMT. While no 
statistical difference was found between bike and vibration treatments, the mean 
changes were: MG = .50C (bike) and .97C (vibration) and VL = 1.58C (bike) and 
1.95C (vibration). Thus, oscillating platform vibration appears to show a trend 
towards greater IMT increases, particularly after the first 5 minutes as compared to 
bike pedaling. This increase in temperature may also be correlated to the performance 
enhancements reported in the vibration training literature, although this has yet to be 
shown. Further investigation of temperature responses in other muscle groups and at 
different frequencies is needed.

3361	 Board	#82	 June	2		 8:00	AM	-	9:30	AM
The	Intra-Hemodialytic	Protein	And	Exercise(IHOPE)	
Study:	Rationale	And	Study	Design	
Ken Wilund1, Bo Fernhall, FACSM1, Shane Phillips2, Edward 
McAuley, FACSM1, Emily Tomayko1, Barbara Yudell1, Peter 
Fitschen1, Hae Ryong Chung1, Jinhee Jeong1, Brandon Kistler1, 
Elizabeth Jeans2. 1University	of	Illinois	@	Urbana-Champaign,	
Urbana,	IL.	2University	of	Illinois	@	Chicago,	Chicago,	IL. 
(No relationships reported)

PurPose:  Chronic kidney disease (CKD) patients receiving hemodialysis 
therapy suffer from a variety of co-morbid diseases. Protein malnutrition and 
muscle wasting are especially common, and these lead to reduced muscle strength 
and function. Physical inactivity exacerbates these functional declines, and also 
promotes cardiovascular disease (CVD) and bone disorders. In an attempt to deter 
functional declines and wasting, the National Kidney Foundation has increased the 
protein recommendation for dialysis patients to 1.2 g/kg/day. Previous acute studies 
indicate that intradialytic oral protein supplementation, with or without concomitant 
intradialytic exercise, may help reverse the negative protein balance that occurs 
during dialysis. However, little is known regarding the efficacy of chronic protein 
supplementation and exercise training in dialysis patients. To study this question, we 
recently initiated a randomized, controlled clinical trial called the Intra-Hemodialytic 
Oral Protein and Exercise (IHOPE) study. 
metHoDs:  We will recruit ~150 dialysis patients over 5 years to complete this 
study. At baseline, 6 and 12 months, we will measure a variety of factors related to 
physical function, cardiovascular disease risk, body composition, and quality of life 
(QOL). Following baseline testing, subjects will be randomized to 1 year of either 
intradialytic 1) non-protein (control) supplement, 2) whey protein supplement, or 3) 
whey protein supplement and endurance exercise training. 
resuLts: During our first year of the study, we enrolled 39 patients (n = 13/group). 
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3366	 Board	#87	 June	2		 8:00	AM	-	9:30	AM
The	Effect	of	Preconditioning	on	Initial	Physiological	and	
Psychological	Assessments	Following	Treatment	
Brent M. Peterson1, Trent L. Lalonde1, Kurt Dallow, FACSM2, Reid 
Hayward1, Carole M. Schneider, FACSM1. 1Rocky	Mtn	Cancer	
Rehab,	Univ	Northern	Colorado,	Greeley,	CO.	2North	Colorado	
Family	Medicine,	Greeley,	CO. 
(No relationships reported)

Exercise has been associated with the improvement of various physiological and 
psychological variables in cancer survivors post cancer treatment. However, little 
information exists on the role prior physical activity may have on functional capacity. 
PurPose:  To assess the differences between prior physical activity and the initial 
physiological and psychological assessments in cancer survivors following treatment. 
metHoDs:  A total of 412 cancer survivors that had undergone radiation and/or 
chemotherapy were eligible for this study. Participants completed comprehensive 
physical assessments and Piper fatigue and Beck depression inventories. Functional 
capacity was determined during an initial assessment including VO2peak (multistage 
treadmill protocol). Prior physical activity (PA) was defined as being none (1), low (2), 
and moderate (3) based on frequency, intensity, and duration according to the ACSM 
guidelines. A multivariate analysis of variance (MANOVA) determined the group 
variance differences. 
resuLts: There was a significant (p<.05) main effect for prior PA. Post hoc pairwise 
comparisons determined that there were significant (p<.05) differences between groups 
1 and 3 for VO2peak (21.23 ± 6.70 vs. 23.46 ± 7.02 mL·kg·-1·min-1, respectively), groups 
1 and 3, and groups 2 and 3 for fatigue (5.09 ± 2.23 vs. 4.28 ± 2.19 and 5.07 ± 2.03 
vs. 4.28 ± 2.19, respectively) and groups 1 and 3 for depression (12.03 ± 7.74 vs. 9.90 
± 6.19, respectively). Moderately active individuals showed greater initial assessment 
values for functional capacity (VO2peak). Additionally, greater decreases were observed 
in fatigue and depression in the moderate activity group. 
ConCLusion: Cancer treatment-related side-effects lengthen the recovery 
process post treatment for cancer survivors. The results of this study demonstrate the 
importance of moderate prior physical activity for the attenuation of treatment-related 
reductions in functional capacity, fatigue and depression.

3367	 Board	#88	 June	2		 8:00	AM	-	9:30	AM
Evidence	Of	Functional	Aerobic	Impairment	Among	Adults	
Living	With	HIV	
Jason R. Jaggers1, Vivek K. Prasad1, Wesley D. Dudgeon2, Erica 
McDivitt2, Stephanie Burgess1, Steven N. Blair, FACSM1, Gregory 
A. Hand, FACSM1. 1University	of	South	Carolina,	Columbia,	SC.	
2The	Citadel,	Charleston,	SC. (Sponsor: Gregory A. Hand, FACSM)
(No relationships reported)

PurPose:  Published results from our lab show that males living with HIV exhibit 
functional aerobic impairment (FAI) as indicated by a 25% lower age predicted VO2 
max. It is well established that a lower aerobic capacity increases the risk of chronic 
disease and all-cause mortality among healthy populations. Currently no investigation 
has assessed aerobic capacity in a sample of HIV+ females. The purpose of this study 
was to examine aerobic capacity, as measured by peak VO2, in a sample of HIV+ 
adults.
metHoDs:  Preliminary data was used from an ongoing exercise intervention that 
included a total of 10 males and 15 females. All participants underwent a maximal 
exercise treadmill test at baseline prior to randomization in which VO2, heart rate, and 
blood pressure were assessed. FAI was determined if the participant exhibited a peak 
VO2 ≤ 25% of their age-predicted VO2.
resuLts: Both males and females exhibited FAI (males: FAI = 37%; females: FAI 
= 47%) according to their age-predicted VO2 max. When separated by gender males 
had a peak VO2 of 24.16 ± 2.52, whereas females had a significantly lower peak VO2 
of 15.37 ± 0.97 (p = 0.001). Both genders had a peak heart rate significantly less than 
their age predicted max (males: 138 ± 8 bpm; females: 136 ± 5 bpm).
ConCLusions: These results agree with previously published data that show males 
living with HIV often present FAI, possibly due to a sedentary lifestyle and/or disease 
related fatigue. The current data indicate that females living with HIV have greater 
FAI compared with males. Caution should be taken when prescribing aerobic exercise 
with this population and should be initiated at a light intensity less than the current 
recommendations for the general population.
This project is supported by the NIH/NINR and Thera-Band®

recovering from substance abuse. These findings support the efficacy for including 
resistance training in the standard of care for men with HIV undergoing in-patient 
treatment for substance addiction/abuse.

3364	 Board	#85	 June	2		 8:00	AM	-	9:30	AM
Do	Parameters	Of	Exercise	Capacity	Predict	Mortality	In	
Adolescent	With	Cystic	Fibrosis?	
Erik Hulzebos, Hanna Bomhof-Roordink, Pauline van de Weert - 
van Leeuwen, Bert Arets, Tim Takken. University	Medical	Center	
Utrecht,	Utrecht,	Netherlands. 
(No relationships reported)

PurPose:  Several determinants, such as lung function, nutritional status and 
exercise capacity (VO2max/kg), are known to be associated with mortality in patients with 
Cystic Fibrosis (CF). The aim of the current study was to develop a model to predict 
survival from parameters derived from a cardiopulmonary exercise test (CPET), in 
addition to resting lung function.
metHoDs:  Data of 127 adolescents with CF (57 girls and 70 boys, mean age 12.7 
± 0.9 years, mean forced expired volume in 1 sec (FEV1) = 77.7%predicted ± 15.6%) 
were available for analysis. Cox regression analysis was performed to determine 
which (combination) of parameters was best in predicting mortality and/or lung 
transplantation. FEV1, VO2max/kg, peak minute ventilation (VEmax), VEmax/VO2max, VEmax/
VCO2max and breathing reserve (1 - (VEmax-MVV)) were included in one model. A 
backward selection procedure was used. All predictors were also dichotomized; ROC 
curves were used to determine the criterion value, and combined into one model.
resuLts: Mean duration of follow-up was 7.5 ± 2.7 years, 9 patients died and 6 
underwent lung transplantation. The best model to predict survival in this population 
included FEV1 expressed as percentage of predicted and VEmax/VO2max. This was both 
the case when variables were used continuously (FEV1%pred. (HR=.918, p<.001) and 
VEmax/VO2max (HR	=1.088, p=.02) or dichotomized (FEV1%pred. (HR=19.368, p<.001) 
and VEmax/VO2max (HR	=5.179, p=.03.
ConCLusions: This findings show the relevance of performing a CPET in 
adolescents with CF because VEmax/VO2max combined with FEV1%predicted is a significant 
predictor of survival. In clinical practice this can be used to distinguish patients with a 
lower risk and patients at risk and to offer the patients at risk additional therapy and/or 
a more intensive follow-up.

3365	 Board	#86	 June	2		 8:00	AM	-	9:30	AM
Therapeutic	Effects	Of	Whole	Body	Vibration	On	Chronic	
Knee	Osteoarthritis	
Ho Jun Lee1, Dong Yeon Cha2, Min-Kyun Oh3, Kyung Jae Yoon4. 
1Dongguk	University,	College	of	Medicine,	Goyang-si,	Gyeonggi-
do,	Korea,	Republic	of.	2Dongguk	University,	College	of	Medicine,	
Gyeongju-si,	Gyeongsangbuk-do,	Korea,	Republic	of.	3Gyeongsang	
National	University	Hospital,	Jinju-si,	Gyeonsangnam-do,	Korea,	
Republic	of.	4Kangbuk	Samsung	Hospital,	Sungkyunkwan	University,	
School	of	Medicine,	Seoul,	Korea,	Republic	of. 
(No relationships reported)

PurPose: To investigate the effect on pain reduction and strengthening of whole 
body vibration in chronic knee osteoarthritis
metHoDs: Thirty six female patients were randomly divided to study group and 
control group. Study group patients performed whole body vibration (20 minutes, 3 
times) with home based exercise and control group only home based exercise for 8 
weeks. 11 patients in each group completed study. We measured pain intensity with 
Numeric Rating Scale, functional scales with Korean Western Ontario McMaster score. 
We also measured strength with isokinetic and isometric torque and dynamic balance 
with a kind of balance board before training and at 1 and 2 month after training.
resuLts: Pain intensity was significantly decreased in each group and change of 
pain intensity was significantly larger in study group (1.5±1.7 vs 0.6±2.9, p=0.04) at 
2 months after training. Functional scales improved in both groups but no significant 
differences of changes between groups (8.5±11.7 vs 2.1±9.2). Isokinetic strength 
of right quadriceps and isometric strengths of both quadriceps improved in both 
groups but no significant differences of changes between groups (isokinetic, right: 
15.65±10.91 vs 10.30±8.2, isometirc (right/ left): 13.98±16.91/ 13.06±14.54 vs 
16.33±19.19/ 19.13±15.75). Isokinetic strength of left quadriceps did not improve in 
both groups (change: 8.70±11.88 vs 2.84±19.03). Dynamic balance improved in both 
groups but no significant differences of changes between groups (anterior-posterior: 
0.96±1.16 vs 1.28±2.12, medial-lateral: 1.75±2.05 vs 0.73±1.00).
ConCLusions: In chronic knee osteoarthritis patients, whole body vibration and 
home based exercise reduced pain intensity and increased strength of right quadriceps 
and dynamic balance. When compared with home based exercise, whole body 
vibration had additional effect only in pain reduction.
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reduced resting SBP and peak SBP more than placebo, and atorvastatin did not 
influence resting and peak SBP among men. The mixed findings regarding the 
antihypertensive effects of statins may be attributable to not accounting for trial and 
drug placebo effects and gender differences. Supported by NHLBI/NIH grant RO1 
HL081893A2.

3370	 Board	#91	 June	2		 8:00	AM	-	9:30	AM
Heart	Rate	Recovery	in	Juvenile	Idiopathic	Arthritis:	
Relationship	with	Aerobic	Fitness,	Disease	Subtype	and	
Severity	
Joyce Obeid1, Marco van Brussel2, Brian W. Timmons1, Tim 
Takken2. 1McMaster	University,	Hamilton,	ON,	Canada.	2University	
Medical	Center	Utrecht,	Utrecht,	Netherlands. (Sponsor: Boguslaw 
Wilk, FACSM)
(No relationships reported)

Youth with JIA may be at an increased risk of developing cardiovascular (CV) disease, 
with early signs of atherosclerosis manifesting as young as 4 years of age. Heart rate 
recovery (HRR) following maximal exercise is a strong predictor of CV health and all-
cause mortality in adults. The relationship between HRR and health outcomes in JIA is 
of considerable interest as HRR may represent a simple clinical tool to facilitate early 
detection of CV impairment in this population. 
PurPose:  To compare HRR in JIA and healthy controls and to examine potential 
associations between HRR, fitness- and disease-related variables in JIA. 
metHoDs:  Sixty-two children with polyarticular, oligoarticular and systemic JIA 
as well as 50 healthy controls performed a graded, maximum-effort cycling test to 
assess aerobic fitness (VO2peak). The highest achieved power output and oxygen uptake 
were taken as the peak work rate (Wpeak) and VO2peak, respectively. Heart rate (HR) 
was measured at rest, continuously throughout and after exercise by ECG. HRR was 
calculated as the difference between peak HR (HRpeak), and HR at 1-min post-exercise. 
Disease duration and number of swollen joints were also assessed in JIA. Independent 
sample t-tests were used to examine differences between JIA and healthy controls. 
Multiple regression analysis was used to determine significant predictors of HRR in 
JIA. 
resuLts: HRR at 1-min post-exercise was similar between youth with JIA and 
healthy controls (50 ± 14 vs. 53 ± 14 bpm, p>0.25), as was HRR expressed as a 
percentage of heart rate reserve (61.5 ± 18.5 vs. 59.4 ± 15.8%, p=0.51). The strongest 
significant predictors of HRR in JIA included JIA subtype (systemic vs. others), age 
at testing, Wpeak, and HRpeak in the following model: HRR (bpm) = 114.804 - 11.041 x 
JIA (0=oligo-, poly-JIA; 1=systemic)	-	2.338	x	age	at	testing	+	9.395	x	Wpeak	-	0.373	
x	HRpeak	(R2	=	0.33;	SEE	=	12.2). Inclusion of BMI, VO2peak, disease duration and/or 
joint count did not improve HRR prediction. 
ConCLusions: While HRR is similar between JIA and healthy controls, it appears 
that the type of JIA (systemic) may play an important role in modulating HRR. Future 
work should focus on linking HRR in youth with systemic JIA to more direct markers 
of CV damage.
Joyce Obeid was supported by a CIHR Michael Smith Foreign Study Supplement.

3371	 Board	#92	 June	2		 8:00	AM	-	9:30	AM
Steps/min	and	Mets	During	Incremental	Exercise	In	
Hispanic	Adults	Living	With	and	Without	Hiv	Infection	
Celina Corteguera, Farah A. Ramirez-Marrero, FACSM. Univ.	of	
Puerto	Rico,	San	Juan,	Puerto	Rico. 
(No relationships reported)

A walking cadence of 100 steps/min or more is used to demark moderate intensity 
level activity (at least 3 METs). However, because resting VO2 is higher among people 
living with HIV, such cadence might represent a different MET value. 
PurPose:  We tested the hypothesis that MET values would be lower in adults 
living with HIV infection compared to non-HIV adults exercising at the same intensity 
level. 
metHoDs:  A group of 88 Hispanic adults (58 HIV and 30 non-HIV) completed 
a resting VO2 test, and a graded exercise test (VO2max) using the modified Bruce 
protocol while wearing an accelerometer. METs, heart rate (HR), and steps/min were 
measured in each stage of the protocol and compared between groups using ANOVAs 
and linear regressions. 
resuLts: The HIV group had lower MET values compared with the non-HIV group 
in all stages of the protocol except the first (1.7 mph, zero inclination) where MET 
values were not different between groups. HR response during all stages was not 
different between groups, and step cadence in the HIV group was higher compared to 
the non-HIV group only in the first stage of the protocol. A 100 steps/min cadence was 
equivalent to 5.8 METs in the HIV group and 7.8 METs in the non-HIV group. 
ConCLusion: The use of MET values to identify exercise intensity, functional 
capacity and/or energy expenditure must be population specific to prevent errors, 
particularly among Hispanic adults living with HIV infection.Funded by NIH/CTSA 
KL2-RR024151 

3368	 Board	#89	 June	2		 8:00	AM	-	9:30	AM
Knee	Osteoarthritis	And	The	Efficacy	Of	Home-based	
Kinesthesia,	Balance	&	Agility	Exercise	Training	
Matthew W. Rogers1, Nauris Tamulevicius2, Stuart J. Semple1, 
Zarko Krkeljas3. 1University	of	Zululand,	KwaDlangezwa,	South	
Africa.	2Barry	University,	Miami	Shores,	FL.	3North-West	University,	
Potchefstroom,	South	Africa. 
(No relationships reported)

Knee osteoarthritis (OA) is one of the most frequent causes of physical disability and 
pain among older persons. Evidence suggests incorporating kinesthesia, balance and 
agility (KBA) exercise with resistance training (RT) results in greater improvements 
than RT alone. However, the efficacy of KBA alone is unknown. 
PurPose:  To determine the efficacy of a home-based KBA knee OA exercise 
program to improve symptoms and quality of life. 
metHoDs:  Fifty-four persons age ≥ 50y with knee OA were randomly assigned 
to 8-weeks KBA, RT, KBA + RT, or Sham. Participants trained 3 times per week for 
40 minutes. KBA utilized exercises such as cross-over walking, side-stepping, and 
backward stepping, plus single-leg static and dynamic balancing. RT used elastic 
resistance bands for open chain lower extremity exercises. KBA + RT performed 
selected exercises from each technique to ensure the total exercise exposure remained 
equal. Sham applied inert lotion daily in a manner that avoided self-massage. 
Outcomes included the OA specific WOMAC Index of Pain, Stiffness, & Physical 
Function (PF), community activity level, exercise self-efficacy, and self-report knee 
stability. 
resuLts: Thirty-three participants completed the trial. Analysis of Variance 
comparing baseline, mid-point, and follow-up measures revealed significant (p < 0.05) 
improvements in WOMAC Pain, Stiffness, PF, and Total scores among KBA (n = 8), 
RT (n = 8), KBA + RT (n = 9), and Sham (n = 8), with no differences between groups. 
There were no significant changes in community activity level. Only Sham improved 
exercise self-efficacy. Knee stability was significantly improved in the RT and Sham 
conditions. 
ConCLusion: The three exercise conditions appeared relatively equal for reducing 
the symptoms of knee OA. Sham results indicate a strong placebo effect. However, 
Sham WOMAC improvements peaked at 4-week mid-point, whereas improvement in 
the exercise conditions continued at 8-weeks. In conclusion, our results indicate that 
KBA, RT, or a combination of the two administered as home exercise programs are 
effective in improving symptoms and quality of life among persons with knee OA. 
Patient preferences, costs, and convenience should be considered when choosing an 
exercise rehabilitation approach for knee OA.
Supported by Thera-Band Academy product grant.

3369	 Board	#90	 June	2		 8:00	AM	-	9:30	AM
Effects	of	Atorvastatin	on	Resting	and	Peak	Exercise	Blood	
Pressure	
Marianne L. Mentch1, Beth A. Parker2, Jeffrey A. Capizzi2, Adam 
S. Grimaldi2, Priscilla M. Clarkson, FACSM3, Stephanie M. 
Cole3, Stuart Chipkin3, Justin Keadle3, C. Michael White2, Paul D. 
Thompson, FACSM2, Linda S. Pescatello, FACSM1. 1University	
of	Connecticut,	Storrs,	CT.	2Hartford	Hospital,	Hartford,	CT.	
3University	of	Massachusetts,	Amherst,	MA. 
(No relationships reported)

Statins reduce low density lipoprotein cholesterol and decrease cardiovascular events. 
They are also reported to lower resting blood pressure (BP), but this is controversial. 
PurPose:  To determine if 80mg of atorvastatin reduces resting BP and peak 
systolic BP (SBP) on a graded exercise test. 
metHoDs:  Subjects were double-blinded and randomized to 80mg•d-1 of 
atorvastatin (n=202) or placebo (n=217) for 6 months. Resting BP and peak SBP were 
measured by auscultation at baseline and 6 months. Repeated measures ANCOVA 
tested differences in resting BP and peak SBP over 6 months by drug treatment group 
and gender with age and body mass index (BMI) as covariates. 
resuLts: Subjects were 44.1 ± 0.8 yr (mean ± SEM) with resting BP of 118.9 ± 
0.6/75.3 ± 0.5 mmHg and BMI of 26.4 ± 0.2 kg•m-2. Men (n=203) had higher resting 
BP (121.6 ± 0.9/76.5 ± 0.7 vs. 116.2 ± 0.9/74.1 ± 0.7 mmHg) and peak SBP (177.5 
± 1.9 vs. 161.3 ± 1.7 mmHg) than women (n=216) (p=0.000). Subjects reduced 
resting SBP (atorvastatin, -4.0 ± 0.8; placebo -3.0 ± 0.7 mmHg) (p=0.000), but not 
diastolic BP (p=0.86) or mean arterial pressure (p=0.76) over 6 months, regardless of 
atorvastatin or placebo. However, women on atorvastatin (n=103) tended to reduce 
resting SBP 3.0 ± 1.5 mmHg more than women on placebo (n=113) (p=0.06). There 
was no difference in resting SBP between atorvastatin and placebo among men 
(p=0.66). In the total sample, peak SBP was not different between atorvastatin and 
placebo over 6 months (p=0.99). However, women on atorvastatin reduced peak SBP 
6.4 ± 3.3 mmHg more than women on placebo over 6 months (p=0.02). There was no 
difference in peak SBP between atorvastatin and placebo among men (p=0.13). 
ConCLusion: Participation in a clinical trial reduced resting SBP, independent of 
assignment to atorvastatin or placebo. Moreover, in women but not men, atorvastatin 
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due to the protective clothing should be taken into consideration during a fencing 
tournament, where athletes have to perform 10 to 15 bouts. Whether the ingestion of 
cold beverages to regulate fluid balance and body temperature has a significant effect 
on counteracting performance decrements has to be verified in further studies.

3374	 Board	#95	 June	2		 9:30	AM	-	11:00	AM
Examination	Of	The	Impact	Of	A	Cooling	Product	On	
Cycling	Performance	In	The	Heat	
Walter R. Bixby, FACSM, Amanda B. Mischo, Paul C. Miller, 
Stephen P. Bailey, Eric E. Hall, FACSM. Elon	University,	Elon,	NC. 
( W.R.	Bixby: Contracted Research - Including Principle Investigator; 
Daniale LLC.)

Exercising in the heat has adverse consequences for physical performance. Little 
evidence exists examining the impact of a cooling strategy during the event. 
PurPose:  To examine if a cooling strategy during an event in the heat can reduce 
the negative effects commonly seen and thus positively impact performance and 
perception.
metHoDs:  7 experienced male cyclists performed a graded exercise test and 
two time trials (TT) on 3 separate days on a Velotron. Days two and three were 
identical with the exception of the treatment condition and were performed in an 
environmentally controlled chamber set to 30 degrees Celsius with 60% humidity. 
Participants were given 10 minutes to warm-up. Following the warm-up, heart rate 
and affect were recorded. Participants then completed a 30K TT as fast as they could. 
Heart rate and affect were recorded at ¼, ½, ¾ of the way through, at the end and 15 
minutes after the TT. On one day participants wore a cooling product and the order of 
presentation was counterbalanced.
resuLts: One way Repeated Measures ANOVAs were calculated for Average Watts, 
MPH, and Time across the two TT conditions. No significant results were found: Watts 
cooling 247.99 (51.99) and non-cooling 244.49 (53.47); MPH cooling 24.43 (2.01) 
and non-cooling 24.21 (2.06); and Time cooling 46:20 (3:48) and non-cooling 46:32 
(4:03). A two way (2 Condition x 2 Time) RM ANOVA was calculated for lactate and 
a significant Time main effect was found, F(1, 6) = 13.83, p < .05, pre 3.56 (.94) post 
11.50 (1.61). Two way (2 condition x 6 Time) RM ANOVAs were calculated for HR 
and Affect. A significant time main effect was found for HR, F(5, 30) = 113.74, p < 
.01. Heart rate increased from baseline throughout the time trial and began to return 
to baseline levels 15 min into recovery. A significant time main effect was found for 
Affect, F(5, 30) = 10.08, p < .05. Participants felt progressively worse throughout the 
time trial and then rebounded to near baseline levels 15 minutes after the time trial.
ConCLusions: The cooling product did not have a statistically significant impact 
on performance or affect during and following a time trial in the heat. Participants 
performed 13 seconds faster while wearing the cooling product which could have 
significant real world impact.
Supported by a grant from Daniale LLC.

3375	 Board	#96	 June	2		 9:30	AM	-	11:00	AM
Effects	of	Wearing	Arm	Progressive	Compression	Sleeves	on	
Upper-body	Muscular	Performance	in	Trained	Men	
Maria Claudia C. Pereira1, Diego Jesus1, Saulo R. Soares1, Rogerio 
A. Guedes1, Carlos A. Vieira2, João B. Ferreira-Junior1, Lee E. 
Brown, FACSM3, Martim Bottaro1. 1University	of	Brasilia,	Brasília,	
Brazil.	2Federal	University	of	Goiania,	Goiania,	Brazil.	3California	
State	University	Fullerton,	Fullerton,	CA. 
(No relationships reported)

Investigations have demonstrated that progressive lower-body compression garments 
(shorts and stockings) can enhance repetitive jump power and running economy. 
Recently, the use of upper-body compression garments, such as arm progressive 
compression sleeves, has become popular in sports that require muscular strength, 
endurance, and power (e.g., basketball, volleyball, tennis, standup paddle, etc.). 
However, the benefits of these garments on muscular performance still need to be 
investigated. 
PurPose:  To investigate the effects of wearing compression sleeves (CS) on force 
production and muscle fatigue of the elbow flexor in trained men. 
metHoDs:  Eight healthy resistance trained young men (20.4 ± 3.1 yrs; 71.7 ± 6.0 
kg) volunteered to take part in this study. Testing was conducted using a balanced 
and randomized treatment design with two experimental conditions consisting of: 
1) compression sleeves (CS), and 2) placebo sleeve (PS) with no compression. Peak 
torque (PT) and total work (TW) testing consisted of four sets of 10 maximal isokinetic 
elbow flexion repetitions at 60°.s-1 on a Biodex System 3 dynamometer. 
resuLts: PT and TW are presented in Table 1. No significant differences were 
found between the CS and PS conditions. However, PT and TW decreased significantly 
(p<0.05) between sets (1st > 2nd > 3rd > 4th) from both conditions.
Table 1. 

3372	 Board	#93	 June	2		 8:00	AM	-	9:30	AM
Factors	Influencing	The	Effect	Of	Exercise	On	Bone	Mass	
Density	In	Women	With	Postmenopausal	Osteoporosis	
Antonio Sgadari, Marianna Broccatelli, Simona De Bellonia, Alessia 
Rabini, Roberto Bernabei. Catholic	University	of	Sacred	Heart,	
Rome,	Italy. 
(No relationships reported)

Osteoporosis is a condition resulting in an increased risk of skeletal fractures due 
to a reduction in the density of bone tissue. Interventional studies based on physical 
exercise programs have demonstrated modest increases in bone mineral density (BMD) 
in older postmenopausal women. It has been argued that in this population the capacity 
of the skeleton to adapt to mechanical stress of exercise is impaired due to a series of 
factors such as inadequate intake of specific nutrients, altered hormonal status, low 
level of physical activity (PA), and medications or comorbidities which may facilitate 
osteoporosis. 
PurPose:  To investigate if subject’s characteristics, lifestyle habits, medications, 
comorbidities, dietary intake of nutrients, calcium and Vit.D, level of PA in everyday 
life, influenced the effect of an exercise program on BMD in 155 women with 
postmenopausal osteoporosis.
metHoDs:  Forty-seven women with lumbar or femoral osteoporosis, regularly 
exercising at the University Hospital Fitness Facility for >1 year, were recruited (EXE 
group); 108 sedentary women attending the Outpatient Clinic and matched by gender, 
age, duration of the observation period, and BMD values, were allocated to the control 
group (SED group). Main outcome was percent change in BMD. Concurrent diseases, 
medications, risk factors for osteoporosis, level of PA (Paffenbarger scale), dietary 
intake of macronutrients as well as of Ca, K, and P were recorded.
resuLts: The mean (±s.d.) follow-up time was 37.7±15.4 months in the EXE and 
36.0±17.3 in the SED group. The age was 66.2±6.3 years, with no differences between 
the two groups. During the follow up time the BMD increased from 0.688±0.087 to 
0.710± 0.100 g•cm-2 (p=0.008) in the EXE group and decreased from 0.697±0.099 
to 0.688±0.107 g•cm-2 in the SED group (p=0.038); the difference between the two 
groups was significant (p<0.001). Neither the pharmacological treatment nor the 
dietary intake of calories, macro- and micro-nutrients significantly affected the change 
in BMD. Also, the change in BMD among subjects in the higher tertile of PA was not 
different from that of those in the lower tertile (3.4±1.2 vs. 2.1±0.9%, p=0.09).
ConCLusions: A physical exercise program was effective in improving BMD 
in postmenopausal women; this effect was not influenced by several modifiable factors.

G-32	 Free Communication/Poster	-	Ergogenics	and	
Clothing
JUNE 2, 2012 7:30 AM - 11:00 AM
ROOM: Exhibit Hall

3373	 Board	#94	 June	2		 9:30	AM	-	11:00	AM
Influence	of	Protective	Clothing	on	Endurance	Capacity,	
Thermoregulation	and	Fluid	Balance	in	Fencers	
Mario Weichenberger, Yuefei Liu, Martina Velders, Jürgen M. 
Steinacker, FACSM. University	of	Ulm,	Ulm,	Germany. 
(No relationships reported)

Fencers wear special protective clothing to prevent injuries during fencing bouts 
consisting of jacket, breeches, glove and mask. This equipment may affect 
thermoregulatory processes and could therefore impact on the athlete’s performance.
PurPose:  To analyze the influence of protective clothing on endurance capacity, 
thermoregulation and fluid balance in fencers.
metHoDs:  9 German junior top-level fencers (16.9 ± 1.2 yrs) underwent two 
Fencing-specific Endurance Tests (FET) in a cross-over study in random order with 
protective clothing (PC) or normal sportswear, respectively. FET was conducted 
with a weapon and fencing-specific footwork forwards and backwards on a fencing 
ground (planche). Subjects started at 3 km/h and speed was increased by 1 km/h every 
3 minutes up to exhaustion (vmax). Heart rates [HR] and blood lactate [LAC] were 
determined during FET; hematocrit [HC], body weight [BW] and body temperature 
[TEMP] were measured before and after the tests.
resuLts: Due to PC athletes lost more BW (Δ 0.62 ± 0.12kg vs. 0.42 ± 0.08kg, p< 
.01) as a result of higher loss of water, had a greater increase of HC (Δ 4.9 ± 1.5% vs. 
2.9 ± 1.1%, p< .01) and a greater rise of TEMP (Δ 0.7 ± 0.1ºC vs. 0.4 ± 0.1ºC, p< .01). 
Wearing PC resulted in lower vmax (7.4 ± 0.7 km/h vs. 8.1 ± 0.4 km/h, p< .05) and 
lower performances at blood lactate concentrations of 2 mmol/l (5.2 ± 0.5 km/h vs. 5.7 
± 0.5 km/h, p< .05) and 4 mmol/l (6.2 ± 0.5 km/h vs. 6.8 ± 0.6 km/h, p< .01). HR were 
higher in athletes with PC during and 5 minutes after FET (p< .05). Athletes with PC 
had a higher LAC concentration for movement speed higher than 6 km/h (3.7 ± 1.2 
mmol/l vs. 2.8 ± 1.0 mmol/l, p< .05).
ConCLusions: Wearing protective clothing increases perspiration and body 
temperature and lowers endurance performance in fencers. These negative effects 
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10.75 ± 1.75 mmol.l-1) and maximal heart rate (191.5 ± 7.9 v 188.9 ± 8.4 b.p.m) were 
significantly different (p < 0.01)
ConCLusions: Nanobionic t-shirt improves cardiorespiratory parameters and 
endurance performance. The triggering of metabolism through its reflective properties 
on far infrared rays should be subject of future research and may explain the 
physiological basis behind the outcome of the present study.

3378	 Board	#99	 June	2		 9:30	AM	-	11:00	AM
The	Effect	of	EnergyCare™	Bands	on	Selected	Physical	
Performance	Tests	
Andy O’Neill, Anthony Caterisano, FACSM. Furman	University,	
Greenville,	SC. 
(No relationships reported)

BaCkgrounD: In today’s world athletes attempt to find a	product that will 
improve their health and athletic performance. EnergyCare™ bands, claim to improve 
athletic performance in a variety of areas such as strength, power, flexibility, speed and 
balance. Although no previous studies on EnergyCare™ bands have been done, other 
studies on similar products have produced mixed results. 
PurPose:  To determine the effectiveness of EnergyCare™ bands on flexibility, 
strength, power, speed, and balance. 
metHoDs:  College-age	males (N=13) were tested in a double-blind format in 
the areas mentioned above. Students performed five tests: strength (isometric bench 
press), flexibility (sit and reach), balance (one foot balance test), power (vertical 
jump), and speed (10 yard dash). Each test was performed five times with five different 
conditions: those being two active bands (2AB), two placebos (PB), one active leg and 
one placebo arm (AL), one active arm and one placebo leg (AA), and no bands (NB). 
Students were randomly assigned condition order and performed all 5 tests in the same 
order each time. A MANOVA with a Tukey post hoc test was used to analyze the data. 
resuLts: There was	no significant difference among power, speed, flexibility, and 
strength across the five experimental conditions. A significant difference exists in the 
balance tests measured in seconds was as follows: 2AB = 8.52 ± 2.26 (p=.003) , PB = 
3.47 ± 0.39, AL = 3.59 ± 0.31, AR = 3.70 ± 0.56, NB = 2.86 ± 0.54. 
ConCLusions: It appears that EnergyCare™ bands do not have an ergogenic effect 
on strength, power, speed or flexibility. However, the data suggests that balance may 
be positively affected when using both the active ankle and wrist bands, which may 
benefit athletes who compete in sports that emphasize balance.

3379	 Board	#100	 June	2		 9:30	AM	-	11:00	AM
The	Efficacy	of	a	Lower	Limb	Compression	Garment	in	
Accelerating	Recovery	from	a	Marathon	Run	
Jessica Hill1, Glyn Howatson, FACSM2, Ken van Someren3, 
Ian Walshe2, Charles Pedlar1. 1St	Mary’s	University	College,	
Twickenham,	United	Kingdom.	2Northumbria	University,	Newcastle,	
United	Kingdom.	3English	Institute	of	Sport,	Marlow,	United	
Kingdom. 
(No relationships reported)

Strenuous physical activity can result in exercise induced muscle damage (EIMD) 
particularly if the exercise is unaccustomed or of a long duration. The EIMD is 
characterised by a number of symptoms including muscle soreness, inflammation 
and reduced muscle function. Numerous interventions have been used to reduce 
the symptoms associated with EIMD, however few have examined the efficacy of 
compression garments following sports specific paradigms. 
PurPose:  To investigate the efficacy of a lower limb compression garment in 
accelerating recovery from indices of muscle damage following a Marathon run. 
metHoDs:  Twenty four subjects (n= 7 female, n= 17 male, mean ± SD age 42 
± 10 yrs, height 176 ± 8.6cm and body mass 77.4 ± 11.0 kg) completed a Marathon 
run before being assigned to a treatment or placebo group. The treatment group wore 
lower limb compression tights for 72 hours following the Marathon run, the placebo 
group received a single treatment of 15 min sham ultrasound following the Marathon 
run. Perceived muscle soreness, maximal isometric voluntary contraction (MIVC) and 
serum markers of creatine kinase (CK) and c-reactive protein (C-RP) were assessed 
before the Marathon, immediately after, and at 24, 48 and 72 hours post Marathon. 
resuLts: All subjects completed the Marathon run (mean ± SD finish time 03:46:45 
± 00:22:00 in the compression group and 03:39:27 ± 00:33:10 in the placebo group). 
Muscle soreness, assessed using a visual analogue scale, was significantly lower (p	< 
0.05) in the compression group at 24 h post Marathon when compared to the placebo 
group (13.9 ± 13.0mm and 36.4 ± 11.6mm respectively). There were no significant 
group effects for MVIC, CK and C-RP (p	> 0.05).
ConCLusions: There is some evidence to suggest that compression garments 
result in improved perceptions of recovery. However, the use of a lower limb 
compression garment does not attenuate markers of muscle damage or inflammation, 
nor does it accelerate the recovery of muscle function following a Marathon run.

Peak Torque (N.m) Total Work (Joules)

1st set 2nd set 3rd set 4th set 1st set 2nd set 3rd set 4th set

CS 62.4±7.4* 52.3±6.9† 49.2±5.5‡ 47.5±7.4 921.6±95.1* 734.8±64.9† 611.8±38.0‡ 539.6±31.8

PS 65.1±13.1* 56.9±11.4† 53.4±9.4‡ 50.6±8.3 969.4±153.4* 763.4±108.8† 626.8±55.2‡ 571.3±52.2

* Higher than 2nd, 3rd, and 4th (p<0.05); † higher than 3rd, and 4th (p<0.05); ‡ higher than 4th (P<0.05)

ConCLusion: These results indicate that compression sleeves commonly worn 
by athletes and fitness enthusiasts during training and competition do not contribute 
to improved elbow flexion muscle strength or work capacity during repetitive high-
intensity resistance exercise tasks.

3376	 Board	#97	 June	2		 9:30	AM	-	11:00	AM
Effects	of	Nanobionic	Textile	T-shirt	on	Maximal	Anaerobic	
Power	
Evaggelos Roussopoulos, Giorgos Paradisis, Elias Zacharogiannis, 
Nikolaos Dimitriadis. Track	and	Field	Sector,	University	of	Athens,	
Athens,	Greece. 
(No relationships reported)

Nanobionic is a textile, made of bio-ceramic materials, that reflects back to human 
body the far-infrared rays that body emits. Although there are research data regarding 
the use of far infrared rays to improve performance and to speed up recovery from 
exercise, reports on their effect on maximal anaerobic power are scarce.
PurPose: The aim of this study was to investigate the effects of a Nanobionic t-shirt 
on maximal anaerobic power during exercise.
metHoDs: Twelve (7 men, 5 women) healthy active subjects (age 28.2 ± 5.7 years, 
body mass 71.2 ± 16.1 kg, height 173.9 ± 9.5 cm) agreed to participate in the study. 
A double blind cross over design was used with subjects visited the lab twice for the 
placebo (PT) and experiment test (ET). Maximal anaerobic power parameters were 
determined through the wingate anaerobic test (WAnT) which was performed on a 
cycle ergometer (Monark 894E, Sweden)against a resistance of 0.075 kg kg body 
mass-1. Peak power (PP) determined as the highest value over the first 5-s period of 
testing, mean Power (MP) as the average Power for the whole period of 30 s, % of 
Power Drop (%PD) as the difference of the PP minus the minimum power divided by 
the PP (PP-MP/PP).
resuLts: All anaerobic power parameters showed significant improvements (P < 
0.05) in the ET condition compared to PT condition (Table).
ConCLusions: Nanobionic t-shirt improves anaerobic power parameters; however 
the triggering mechanisms that produce these changes should be subject of future 
research which could explain the physiological basis behind the outcome of the present 
study.

Mean ± SD and % difference of all anaerobic power parameters for the ET and PT conditions

Peak power (watt/kgr) % drop power
RPM max
(rev/min)

Mean power
(watt/kgr

Post WAnT lactate
mmol/l

ET
PT
%diff

10.23±2.10
10.64±2.00
4.0

55.08±9.76
57.96±8.36
5.2

193.17±23.10
199.08±23.25
3.1

7.05±1.24
7.28±1.17
3.3

16.05±3.14
14.97±2.87
-6.8

3377	 Board	#98	 June	2		 9:30	AM	-	11:00	AM
Nanobionic	Textile	T-shirt:	Its	Effect	On	The	Parameters	Of	
Cardiorespiratory	Function	
Nikos Dimitriadis, Evagelos Roussopoulos, Georgios Paradisis, Elias 
Zacharogiannis. Athens	University,	Athens,	Greece. 
(No relationships reported)

Nanobionic is a high quality technological textile, made of bio-ceramic materials, that 
reflects back to our body the far infrared rays our body emits. The exposure of living 
organisms to far infrared radiation has been documented to induce an increase in 
temperature of the body tissues, dilate cutaneous blood vessels as well as arterioles and 
venules promoting blood circulation and thus promoting metabolic rate. Although there 
are published research data regarding the use of far infrared rays to speed up recovery 
from exercise, reports on their effect on the cardiorespiratory parameters are scarce.
PurPose:  The aim of this study was to investigate the effects of a Nanobionic 
t-shirt on the parameters of cardiorespiratory function during exercise.
metHoDs:  Twenty two (11 men, 11 women) healthy active subjects (age 27.7 ± 
4.4 years, body mass 68.3 ± 13.6 kg, body height 173.2 ± 8.7 cm) agreed to participate 
in the study. A double blind cross over design was used. Cardiorespiratory parameters 
were determined by continuous exhaustive incremental testing with an open circuit 
spirometry. This protocol had steps of 2 min and increments of 1km.h-1. After the first 
evaluation with active t-shirt (ET) or with identical inactive t-shirt (PT) the subjects 
7-14 days performed the second exhaustive trial.
resuLts: Mean values for the ET or PT of VO2max (51.76 ± 6.5 v 49.62 ±6.87 
ml.kg-1.min-1) velocity at VO2max (14.61 ± 1.73 v 13.77 ± 1.72 km.h-1), the velocity 
at the ventilatory threshold (11 ±1.48 v 10.2 ± 1.79 km.h-1), total treadmill time 
(789.5 k, maximal heart rate and maximal blood lactate concentration (12.19 ± 1.9 v 
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3382	 Board	#103	 June	2		 8:00	AM	-	9:30	AM
Comparison	Of	High-	And	Low-velocity	Training	In	Older	
Adults:	Regional	Body	Composition	Measures	
Melissa Powers1, Michelle Gray2, Kayla Garver1, Simon Smith1. 
1University	of	Central	Oklahoma,	Edmond,	OK.	2University	of	
Arkansas,	Fayetteville,	AR. 
(No relationships reported)

Recently, studies have been conducted examining the impact of high-velocity 
resistance training on functionality among elders. However, it remains unclear if high-
velocity training improves body composition especially when compared to training at 
a lower velocity. 
PurPose:  The purpose of this study was to compare regional body composition 
changes following high-velocity resistance training to those experienced following 
low-velocity training. The researchers hypothesized that no regional body composition 
differences would be seen between the two training methods, but that both protocols 
would improve body composition. 
metHoDs:  Seventeen adults over the age of 75 years completed one year of 
training. Participants were randomly assigned to either high-velocity, low-intensity 
(HV) or low-velocity, high-intensity (LV) training. HV participants completed 24 
weeks of LV before transitioning to HV. Regional body composition was assessed 
using an iDXA total body scan which measured fat mass (FM) and lean tissue mass 
(LTM) of the gynoid and android regions. Appendicular FM and LTM as well as the 
ratio of appendicular LTM to appendicular FM were calculated. Assessments were 
taken at baseline, 24 weeks, and after one year of training. ANOVA with repeated 
measures was used to analyze interaction and main effects for each outcome (α = .007). 
resuLts: No significant interaction effects were observed. A time effect was seen 
for gynoid LTM, F = 7.72, p = .002. Post hoc tests reveal a significant loss of LTM 
from baseline to 24 weeks. Interesting, univariate effect sizes indicate differing effect 
of training on gynoid LTM from 24 weeks through one year. In the gynoid region, the 
HV group lost LTM (d = 0.138), while the LV group experienced maintenance of LTM 
(d = 0.034). 
ConCLusion: Although not statistically significant, we observed a slight decrease 
in LTM following HV training, while the LV group experienced no change in LTM. 
This difference may be due to the intensity of training which was not consistent in this 
study. The HV group trained at a low intensity (50% of 1-repetition maximum), while 
the LV group trained at a high-intensity (80% of 1-repetition maximum). These results 
indicate the need for further study. It is recommended that this study be repeated with 
intensity held constant between the two training protocols.

3383	 Board	#104	 June	2		 8:00	AM	-	9:30	AM
Leg	Strength	Declines	with	Advancing	Age	Despite	Chronic	
Endurance	Exercise	in	Active	Older	Adults	
Taylor J. Marcell1, Petra Martins1, Steven A. Hawkins, FACSM2, 
Robert A. Wiswell, FACSM3. 1California	State	University	Stanislaus,	
Turlock,	CA.	2California	Lutheran	University,	Thousand	Oaks,	CA.	
3University	of	Southern	California,	Los	Angeles,	CA. 
(No relationships reported)

PurPose:  Recent physical activity guidelines for older adults have included 
recommendations for resistance training and intensity, whereas earlier versions focused 
solely on low intensity walking activities. We have previously collected longitudinal 
data on highly active seniors who have exclusively participated in running as a form 
of exercise to evaluate whether running alone was sufficient to prevent age-associated 
sarcopenia. 
metHoDs:  Ninety-five very active older men (n = 59) and women (n = 36) were 
selected from a population of 237 master athletes participating in a longitudinal study 
at the University of Southern California. Subjects attend biannual comprehensive 
physiologic testing between May 1987 and December 2001. Isokinetic knee extension 
and isometric knee extension and flexion strengths were assessed using a Kin Com 
dynamometer (500H). Subjects self-reported training and performance data including 5 
kilometer, 10 kilometer, and marathon distances. 
resuLts: Data were evaluated combined and by age tertiles (50-54 yr, 55-64 
yr, & 65-80 yr). Average time between tests was 4.8 ± 2.0 yrs. VO2 max declined 
significantly in men (48.4 ± 9.9 to 44.8 ± 9.8 ml/kg/min; p = 0.001) and women (43.5 
± 8.0 to 40.6 ± 9.3 ml/kg/min; p = 0.009). Isometric flexion and extension strengths 
declined in both men and women at all angles measured (e.g., knee-extension at 60°: 
251.2 ± 55.3 N to 199.8 ± 56.7 N; p = 0.001 men & 158.8 ± 34.0 N to 126.2 ± 32.5 N; 
p = 0.001 women), whereas isokinetic concentric and eccentric strength changes did 
not reach statistical significance due to large variability in our measures. 
ConCLusion(s): Older adults who use aerobic activity as their sole means of 
exercise demonstrate small losses in aerobic fitness but larger losses in muscle 
strength. Thus, running alone will not prevent sarcopenia. The largest declines in 
fitness and strength were associated with those adults who decreased their running 
volume.

3380	 Board	#101	 June	2		 9:30	AM	-	11:00	AM
Whole	Body	Compression	Garment	Promotes	Muscular	
Strength	Recovery	After	Strenuous	Resistance	Exercise	
Kazushige Goto, Takuma Morishima. Ritsumeikan	University,	
Kusatsu,	Japan. (Sponsor: Robert Kraemer, FACSM)
(No relationships reported)

A recent study demonstrated that the use of whole body compression garment (CG) 
during 24 h after exercise enhances muscular strength the following day. However, 
detailed time-course changes in muscular strength from wearing CG remains unclear.
PurPose:  We determined time-course changes in muscular strength, anabolic 
hormones and inflammatory responses after resistance exercise throughout 24 h 
recovery period with CG.
metHoDs:  Nine trained athletes conducted strenuous resistance exercise (3-5 sets, 
9 exercises) in two different conditions, either wearing (CG trial) or not wearing (NCG 
control trial) the CG during a 24 h recovery period. Muscular strength, hormonal 
concentrations and inflammatory responses were evaluated continuously.
resuLts: In both trials, one-repetition maximum (1RM) for chest press (upper limb) 
was significantly decreased after resistance exercise (P < 0.05). However, the CG trial 
showed significantly faster recovery during 3-8 h after the exercise than the NCG trial 
(P < 0.05). Similarly, recovery of maximal isometric strength for knee extension (lower 
limb) was significantly faster in the CG trial at 24 h after the exercise (P < 0.05). 
The CG trial showed significantly lower muscle soreness and fatigue at rest on next 
morning compared with NCG trial (P < 0.05). No significant difference was observed 
in the responses of blood lactate, creatine kinase (CK), myoglobin, free testosterone, 
insulin like growth factor(IGF)-1, interleukin (IL)-6, and IL-1 receptor antagonist 
throughout the 24h recovery period between trials.
ConCLusion: These results indicate that the use of compression garment during 
post-exercise facilitates muscular strength recovery after strenuous exercise. For an 
upper body, promotion of strength recovery appears to be found within 24 h (3-8h) 
after the exercise.

G-33	 Free Communication/Poster	-	Exercise	and	
Aging	II
JUNE 2, 2012 7:30 AM - 11:00 AM
ROOM: Exhibit Hall

3381	 Board	#102	 June	2		 8:00	AM	-	9:30	AM
Improving	Measures	of	Stride	Length	Using	a	High	Velocity	
Resistance	Training	Program	
Timothy J. Leszczak, Lisa E. Henning, Samantha M. Hart, Tristan G. 
Trotter. Austin	Peay	State	University,	Clarksville,	TN. 
(No relationships reported)

Research has indicated that improving strength and functional performance in older 
adults can be accomplished through various training programs. However, few have 
looked at the use of a high velocity training program on improving measures of stride 
length. 
PurPose:  The purpose of this study was to see if a high velocity training program 
can improve stride length in community dwelling older adults. 
metHoDs:  Eight older adults (5 F, 3 M) over the age of 65 completed the 12 
week exercise intervention, and had an average (± SD) age at 82.25 ± 9.45 years. All 
participants completed an informed consent and received medical clearance from their 
physician. They were tested three times during the 12-week exercise intervention (pre-
intervention, mid-intervention, and post-intervention) on stride length, gait velocity, 
8-foot up-and-go, chair stand, and arm curl. The training program consisted of three 
days per week for 12 weeks, and all exercises were progressed using weighted vest, 
medicine balls, and ankle weights. The exercises performed were standing hip flexion, 
standing hip extension, standing heel raises, chair stand, medicine ball slams, medicine 
ball bounces, and lifting a medicine ball from ground to standing position. 
resuLts: A paired samples t-test (α = .05) was used to analyze the data to 
see if within group differences existed between pre-and post-intervention on the 
aforementioned variables. Results indicated that significant differences existed for gait 
velocity, t(8) = -2.77, p	= .03; chair stand, t(8) = 3.35, p	= .01; and arm curl, t(8) = 
2.58, p	= .04. 
ConCLusion: Although significant differences were not observed in the stride 
length variable, gait velocity did improve suggesting that strength may have affected 
walking ability. This group may have increased their walking frequency enabling them 
to improve their walking time.
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3386	 Board	#107	 June	2		 8:00	AM	-	9:30	AM
Effects	of	Resistive	Training	upon	Functional	Tests	in	
Community	Dwelling	Older	Females	
Anntionette N. Roquemore, Thomas S. Marzilli, Joyce E. Ballard, 
FACSM. University	of	Texas	at	Tyler,	Tyler,	TX. 
(No relationships reported)

PurPose:  was to test the effects of 8-weeks of resistive training upon functional 
tests related to independent living. 
metHoDs:  Study was approved by the University’s Institutional Review Board 
(IRB). Thirty females (60-81 years of age), recruited from the community, were 
screened by their physicians, and signed informed consents. Volunteers were randomly 
assigned to exercise class or a control group. Age, body weight, standing height, and 
pre-exercise blood pressures were obtained on all clients. Exercise group was tested 
pre and post training with 1-Repetition Max, (1-RM) on 10 machines: 5-Upper Body 
stations/5-Lower Body Stations. Functional tests, assessed pre and post in both groups, 
were: 2-minute stepping in place, 30-sec chair-stand, 30-sec 5-lb arm curl, 8 ft up and 
go, back-scratch, chair sit & reach and 6-min walk (done only by exercise group). 
The exercise class was conducted 2 days/wk for 65 min/session. Exercise logs were 
compiled for activity (primarily walking) performed outside of class. Kinesiology 
students acted as personal-one-on-one trainers for the exercise participants. Statistical 
procedures were: means ± SDs, t-tests, and 2X2 ANOVAs (2 groups by pre/post tests). 
Significance was determined at p ≤ 0.05.
resuLts: “t” tests on pretests values between exercise and control groups were not 
significant for age (yrs), body weight (lbs), standing height (ins), systolic BP (mmHg), 
or diastolic BP (mmHg). For the exercise group, pre-post paired sample “t”-tests on 
1-RM were significant (p< .001) reported as % change at all 10 machines: [Upper 
Body: (Chest Press (39.3%), Biceps Curl (56.3%), Low Mountain Row (51.3%), Lat 
Pull (40%), Back Extension (52.9%)] and [Lower Body (Seated Leg Extension (60%), 
Seated Leg Curl (39.9%), Double Leg Press (99.5%), Leg Abductors (43.1%), & Leg 
Adductors (55.8%). ANOVAs on functional tests revealed significant training effects 
for groups by tests interactions: 2-minute stepping in place, 30-sec chair stand, 8 ft 
up and go, 30-sec arm curl and non-significant results for, back scratch and chair sit. 
Paired “t” test for 6-minute walk in exercise group was also significant. 
ConCLusion: An 8-week exercise program showed improvement in strength at 10 
sites. Older adult women should be encouraged to increase their strength in order to 
improve their quality of life.

3387	 Board	#108	 June	2		 8:00	AM	-	9:30	AM
Effects	of	Resistive	Exercise	on	Brain-Derived	Neurotrophic	
Factor	
James S. Williams, FACSM, Kevin W. McCurdy. Texas	State	
University,	San	Marcos,	TX. 
(No relationships reported)

introDuCtion: Brain-derived neurotrophic factor (BDNF) is a member of the 
growth factor family that has been shown to regulate neuronal plasticity and health. An 
acute bout of endurance exercise elevates serum levels of BDNF in both animal and 
human models. The effects of resistive exercise on serum BDNF levels in humans are 
lacking and conflicted. 
PurPose:  To determine the effects of an acute resistive exercise bout on serum 
BDNF concentrations in humans. 
metHoDs:  Subjects included 13 males (25.1 ± 3.9 yr; 69.7 ± 1.8 in; 89.4 ± 11.4 kg; 
mean ± SD) that were recreationally active but not engaged in competitive sports. The 
1 repetition maximum (1RM) was assessed on each subject for six exercises (bench 
press, squat, lat pulls, tricep extension, shoulder press, hamstring curl). After 48-72 
hrs of rest, the subjects completed a bout of resistive exercise at 75% 1RM for each 
exercise that included 3 sets of 10 repetitions with 2-3 min of rest between each set. 
Blood samples for serum BDNF and lactate where obtained pre and ~ 5 min after the 
resistive exercise bout. 
resuLts: A small but significant increase (p < 0.05; 14%) in serum BDNF was 
detected following the resistive exercise bout (.57 ± .04 ng/ml) when compared to 
pre-exercise values (.50 ± .06 ng/ml). As expected, a significant increase (p < 0.05) 
in lactate occurred following the resistive exercise bout (11.93 ± 2.71mmol/L) when 
compared to pre-exercise values (1.61 ± 0.66 mmol/L) however, the increase in lactate 
was not correlated (p > 0.05; r = .21) with the increase in serum BDNF. 
ConCLusions: An acute bout of resistive exercise upregulates serum BDNF 
concentrations but the increase does not appear to be associated with high levels of 
lactate. Resistive training may be an effective mode of exercise to improve neuronal 
health.

3384	 Board	#105	 June	2		 8:00	AM	-	9:30	AM
Changes	in	Self-Reported	Fatigue	in	Postmenopausal	
Women	Induced	by	Diet	or	Exercise	Behavior	Change	
Christie L. Ward1, Bhibha M. Das1, Dolores D. Guest2, Ellen M. 
Evans, FACSM1. 1University	of	Georgia,	Athens,	GA.	2University	of	
Southern	Illinois,	Springfield,	IL. 
(No relationships reported)

Fatigue is a common clinical complaint among older women. In older adults, poorer 
body composition, specifically increased adiposity (%Fat) and decreased mineral free 
lean mass (MFLM), have been linked to increases in self-reported fatigue. The relation 
between changes in body composition, mediated by behavior modification involving 
weight loss or exercise, and fatigue in postmenopausal women is not well established. 
PurPose:  The aim of this study was to assess the impact of a weight loss diet (WL-
D) or resistance training exercise (EX) on self-reported fatigue. 
metHoDs:  Sedentary obese (BMI ≥ 30-35 kg/m2) age matched-women (n=31, 
65.0±5.4 yr, range=59-80 yr) were randomized to a WL-D (n=17) or EX (n=14) 
intervention for 16 weeks. Weight status and body composition were determined 
from measures of height, weight and DXA. Fatigue was assessed using the 
Multidimensional Fatigue Inventory, in which higher scores indicate greater fatigue 
in the dimension of interest [general (GEN), physical (PHY), mental (MEN), reduced 
activity (R-ACT), reduced motivation (R-MOT)]. 
resuLts: Complete data were collected on 22 participants (WL-D n=10, EX n= 12). 
No differences in %Fat, MFLM, physical activity level or any dimensions of fatigue 
were found between groups at baseline (all p>0.05). As expected, WL-D decreased 
body mass (3.6±4.3 kg, p=0.03), %Fat (1.04±1.6%, p=0.07) and MFLM (1.3±1.8 kg, 
p=0.04), while EX reduced %Fat (1.1±1.2%, p=0.01) with a concomitant increase 
in MFLM (0.75±0.82 kg, p=0.01). WL-D decreased PHY (p=0.045) and R-ACT 
(p=0.01), while EX reduced R-ACT only (p=0.02). Median splits of each group based 
on GEN were analyzed to determine if changes in fatigue responses were differentially 
affected by initial levels of fatigue. In WL-D with lower initial GEN, R-MOT 
decreased (p=0.02), while WL-D with higher levels of initial GEN reduced both PHY 
(p=0.03) and R-ACT (p=0.01) over the course of the intervention. When evaluated by 
initial fatigue level, EX groups demonstrated no significant changes in any dimension 
of fatigue. 
ConCLusion: Weight loss and exercise in obese sedentary older women may 
differentially attenuate perceptions of fatigue with the effects being impacted by initial 
level of fatigue. Behavioral interventions to reduce fatigue are warranted.
Support: NIH-HL090455

3385	 Board	#106	 June	2		 8:00	AM	-	9:30	AM
Effects	Of	Resistive	Training	On	Strength,	Self	Efficacy,	And	
Physical	Activity	In	An	Elderly	Population	
Elizabeth K. Bailey, Elizabeth Cooper. Elon	University,	Elon,	NC. 
(Sponsor: Stephen P. Bailey, FACSM)
(No relationships reported)

Sarcopenia can affect a range of quality of life issues and exacerbate a loss in self 
efficacy with aging. Resistive training is shown to result in increased strength across 
the lifespan, and to have positive effects on measures of quality of life and self-efficacy 
in older adults. These positive outcomes could result in increased physical activity in 
the elderly, mediating further sarcopenia. 
PurPose:  The purpose of this study is to investigate the effect of resistive training 
on measures of strength, balance, self efficacy and physical activity in an elderly 
independent living population. 
metHoDs:  Participants were recruited via the newsletter of a local retirement 
community. All interested participants were enrolled in the study once they were 
cleared for resistive exercise training (N=15, Age=81.3 + 2.3yrs). Prior to the start of 
the program and upon its conclusion, participants completed the Self Efficacy Scale 
(SES), and the Physical Activity Scale for the Elderly (PASE). Upper and lower body 
strength was evaluated via a timed bicep curl test and hand grip dynamometer, and 
up and go and sit to stand timed trials respectively. Balance was evaluated using the 
tandem walk test. Biweekly resistive training sessions over 8 weeks consisted of the 
8 exercises described in the Strong Women Stay Young program (SWSY). Level of 
resistance was determined individually using a questionnaire developed for the SWSY 
program that estimates current level of strength. 
resuLts: An improvement in lower body strength (Sit to Stand: Pre=12.2 + 0.62 
repetitions in 30 sec, Post=14.15 + 0.74 repetitions in 30 sec, p<0.01; Up and Go: 
Pre = 6.99 + 0.28 sec, Post = 6.2 sec + 0.26 sec, p<0.01) was observed and increased 
physical activity reported on the PASE (Pre=94.46 +15.04, Post=120.53 + 14.26; 
p=0.02). No other significant changes were noted. The relative improvement in PASE 
was correlated with a reduction in the time to complete the Up and Go test (r=-0.54; 
p=0.05). 
ConCLusion: The results support the efficacy of offering resistive training in this 
population, and suggest a need for further evaluation in a larger group to determine 
other potential positive outcomes.
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twice-weekly 12 weeks progressive resistance program (8-10 reps of 40-60% of 1RM) 
combined with balance retraining exercises progressing in difficulty. 
resuLts: Strength training significantly increased hip flexor (25% P<0.01), knee 
extensor strength (22%;P<0.01) and rise from a chair test (70%;P<0.01). Strength 
training-induced gains were also observed in gait velocity and dual task performance 
(8% and 17%; P<0.10 and P=0.09, respectively). Significant increases in semi-tandem 
static balance test (P<0.01) were also observed. Significant decrease of incidence 
(p<0.001) and risk of falls (P<0.01) were observed. 
ConCLusion: 12-weeks progressive resistance program combined with balance 
exercises have positive effects on incidence and risk of falls, muscle strength, dual task 
performance, gait velocity and balance performance in very elderly institutionalized 
frail patients. Supported in part by grants of Spanish Ministry of Health, Institute 
Carlos III, Department of Health of the Government of Navarra and Government of 
Spain (CSD) RD06/013/1003 and 87/2010 and 008/EPB10/11.

3390	 Board	#111	 June	2		 8:00	AM	-	9:30	AM
Periodized	Resistance	Training	and	Supplementation:	
Effects	on	Body	Composition	and	Muscular	Performance	in	
Older	Men	
Matthew G. Villanueva, Jiaxiu He, E. Todd Schroeder, FACSM. 
University	of	Southern	California,	Los	Angeles,	CA. 
(No relationships reported)

Investigations examining the effects of non-linearly periodized resistance training (RT) 
programs designed to promote concurrent increases in lean mass, muscular strength, 
and functional performance in older men are limited. 
PurPose:  To examine the effects of a 12-week RT program with and without 
creatine and protein supplementation on changes in lean mass, muscular strength, and 
physical function in older men. 
metHoDs:  22 men, 68.1±6.1 years, 176.8±7.7 cm, 82.7±11.1 kg (mean±SD), 
were randomized to one of three groups: control (C; n=8); RT only (RT; n=7); 
and RT combined with supplementation (RTS; n=7). A progressive, total-body 
RT program was performed 3 days/week for 12 weeks, with supervision. Creatine 
supplementation (pill form): RTS participants consumed 0.3 g/kg body weight/day for 
5 days and then 0.07 g/kg body weight/day until completion of the 12-week program. 
RTS participants also consumed a ready-to-drink whey protein supplement (35g) 
immediately post-training and on non-training days. Exercise testing occurred pre- and 
post-RT intervention to determine changes in body composition (dual-energy x-ray 
absorptiometry), 1-RM machine chest press (CP) and leg press (LP) strength, and 
dynamic power (Margaria power stair climb; DP). 
resuLts: ANOVA revealed no differences in baseline characteristics among 
the three treatment groups (p>0.05). Independent sample t-tests (C vs. mean of RT 
and RTS) revealed: RT and RTS groups experienced significantly greater increases 
in 1-RM CP (25±7 kg and 20±8 kg) and 1-RM LP (172±46 kg and 198±110 kg) 
(p<0.0001), notable increases in lean mass (0.78±1.83 kg and 1.33±1.67 kg; p=0.07), 
and notable decreases in fat mass (-1.36±1.93 kg and -0.95±1.78 kg; p=0.17) and 
percentage body fat (-1.36±2.11% and -1.63±1.49%; p=0.06); changes in DP were not 
significant (p>0.05). However, additional analyses revealed near significant differences 
in DP between the RT and RTS groups (+58±309 watts vs. +371±361 watts; p=0.06). 
ConCLusions: 12 weeks of periodized RT increased muscular strength in 
older men but did not significantly improve body composition or dynamic power 
performance. Furthermore, the addition of creatine and protein supplementation with 
RT provided no additional enhancements in body composition, muscular strength, or 
dynamic power performance.

3391	 Board	#112	 June	2		 8:00	AM	-	9:30	AM
Resistance	Training	with	or	without	Protein	and	Creatine	
Induces	Comparable	Aerobic	Benefits	in	Older	Men	
Lindsey Jayne Anderson, Matthew Villanueva, E. Todd Schroeder, 
FACSM. University	of	Southern	California,	Los	Angeles,	CA. 
(No relationships reported)

PurPose:  To examine the effects of a 12-week resistance training (RT) intervention 
alone or with creatine and whey protein supplementation (S) on bone mass and aerobic 
function in older men.
metHoDs:  22 men 68±6yrs, 176.8±7.7cm, 82.7±11.1kg (mean±SD) were 
randomized into control (CON; N=9), RT (N=6), or RT with S (RTS; N=7). After 12 
weeks, some CON participants were further randomized into RT (N=3) or RTS (N=4) 
for 12 weeks of exercise. Bone mineral density (BMD) and content (BMC) were 
measured by dual energy x-ray absorptiometry and cardiorespiratory fitness assessed 
with a 4-minute walk test (estimated VO2max) and 400-meter walk time. Creatine 
dose: 0.3g/kg BW/day (days 1-5) then 0.07g/kg BW/day (day 6+). 35g whey protein 
drink was consumed daily; immediately after exercise or at home on non-training days. 
Periodized RT was performed 3 days/week. Some RT/RTS participants served as their 
own control (CON crossovers) resulting in two distinct statistical analyses. CON vs. 
RT or RTS (3-group) compared the 1st randomization (N=9 vs. 6 or 7). RT vs. RTS 
(2-group) compared the 2nd randomization (N=9 vs. 11). Between-group baseline (BL) 
and 12-week change differences were determined by ANOVA with Bonferroni post-

3388	 Board	#109	 June	2		 8:00	AM	-	9:30	AM
Resistance	Training	Prevents	Age-related	Decline	in	
Exercise	Tolerance	but	not	in	VO2MAX	of	Older	Runners:	
Preliminary	Results	of	the	Sao	Silvestre	Older	Runners	
Cohort	Study	
Emmanuel Gomes Ciolac, Leonardo Kenji Hirao, Júlia Maria 
D’Andréa Greve, Luiz Eugênio Garcez-Leme. Institute	of	
Orthopedics	and	Traumatology,	School	of	Medicine,	University	of	
São	Paulo,	Sao	Paulo,	Brazil. 
(No relationships reported)

PurPose:  The purpose of present study was to investigate the effects of resistance 
training on maximal and submaximal parameters of cardiorespiratory fitness (CRF) of 
older runners.
metHoDs:  Twenty-four elderly male runners (age 69±0.9 years; time of training 
21±7.2 years; training frequency 4.5±0.6 days·wk-1; training volume 57.5±10.9 
km·wk-1) performed a graded exercise test before (T1) and after (T2) 8.9±0.2 years of 
follow-up. The subjects were divided into two different groups: resistance trained older 
runners (REG, subjects that continued endurance training and initiated a resistance 
training program 3.1±0.6 years before T2; n=11) and control older runners (CG, 
subjects that continued endurance training but did not performed resistance training; 
n=13). Submaximal and maximal parameters of CRF were compared between the two 
groups.
resuLts: Data are displayed in Table 1. Both groups reduced similarly maximal 
oxygen consumption (VO2MAX) after follow-up (REG = 17.7±2.6%; CG = 23.1±4.9%), 
but the reduction of VO2 at respiratory compensation point (VO2RCP) was lower in 
REG than CG (13.8±3.4% vs. 22.1±5.1%; p<0.05). Tolerance time to reach respiratory 
compensation point (TTRCP) and TTMAX were reduced in CG after follow-up, but did not 
change significantly in REG. Maximal heart rate (HR) reduced similar in both groups, 
but lower reduction of HRRCP was observed in REG than CG (4.4±2.6% vs 10.9±1.4%, 
p=0.03).
ConCLusion: Lower reductions of VO2RCP, TTRCP, TTMAX and HRRCP (but not 
VO2MAX and HRMAX) were found in REG than CR. These results suggest that regular 
resistance training may have important implications for reducing age-related decline in 
CRF of older runners.

Table 1. Graded exercise test parameters

Variable
Resistance Trained Runners Control Runners
Before After Before After

HRRCP (bpm) 151.9±5.9 144.0±3.5* 156.0±4.2 139.0±4.1*
HRMAX (bpm) 170.7±3.9 163.7±3.2* 172.5±5.4 161.8±3.4*
TTRCP (min) 10.9±0.9 10.1±0.5 9.5±0.5 7.5±0.5*†
TT2MAX (min) 15.5±0.8 14.9±0.6 13.8±0.7† 12.2±0.5*†
VO2RCP (ml·kg·min-1) 38.1±1.4 32.8±1.7* 35.3±1.3 26.5±1.5*†
VO2MAX (ml·kg·min-1) 45.6±1.5 37.4±1.4* 42.8±1.4 32.4±1.5*†
RER 1.15±0.02 1.17±0.02 1.13±0.01 1.17±0.02
* Different from before follow-up at same group (p<0.05). † Different from resistance trained 
runners at same period (p<0.05). HR, heart rate; TT, tolerance time; VO2, oxygen uptake; RCP, 
respiratory compensation point; MAX, maximal.

3389	 Board	#110	 June	2		 8:00	AM	-	9:30	AM
Resistance	Training	Induces	Positive	Effects	On	Risk	Of	
Falls,	Muscle	Strength,	And	Dual	Task	Performance	In	
Oldest	Old	Institutionalized	Frail	Patients	
Mikel Izquierdo1, Alvaro Casas2, Fabrício Zambóm1, Nora Millor3, 
Alicia Martínez-Ramirez4, Teresa Marcellán5, Ana Ruiz de Gordoa5, 
Fermín Cía5, Pablo Lecumberri4, Marisol Gómez4. 1Public	University	
of	Navarre,	Tudela,	Spain.	2Hospital	of	Navarre,	Pamplona,	Spain.	
3Government	of	Navarre,	Pamplona,	Spain.	4Public	University	
of	Navarre,	Pamplona,	Spain.	5Residencia	Casa	Misericordia,	
Pamplona,	Spain. 
(No relationships reported)

The syndrome of frailty decribes older people at a higher risk for adverse health 
outcomes. It is a condition with a complex etiology and pathophysiology. Exercise 
multicomponent programs and specially resistance training are currently the most 
relevant interventions to slow down disability and other adverse outcomes. Limited 
information is available about its effects on balance, gait and falls in the oldest old frail 
population. 
PurPose:  To examine the effects of 12 weeks resistance program on muscle 
strength, balance, gait and decrease in number and risk of falls in oldest old frail 
institutionalized patients. 
metHoDs:  Participants were included in the study using Fried Criteria. 
Measurements of upper and lower limb muscle strength (hand grip, flexor hip and 
knee extensor strength), gait speed (5 m walking test), dual task paradigm (verbal and 
arithmetic) balance performance (FICSIT-4Tests of Static Balance: parallel, semi-
tandem, tandem, and one-legged stance tests) as well as Time up and Go and rise 
from a chair tests were conducted before and after intervention. Before starting the 
program all participants received Individual medical evaluation and were assigned to a 
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active muscle mass (i.e. muscle quality - MQ) was evaluated by the quotient between 
maximal dynamic strength (one repetition maximum test) of the knee extensors and the 
quadríceps femoris muscle thickness (sum of the muscle thickness of the four muscles) 
determinated by ultrasonography. The training-related effects were assessed using a 
two-way Analysis of Variance with repeated measures (group x time). 
resuLts: There were no modifications after training in the VT1, VT2, VT1%, 
VT2%. There was significant increases on WVT1 only in SE (61.5 ± 13.0 watts vs. 
75.0 ± 10.2, P<0.05), as well significant increases on WVT2 in both groups (SE: 94.2 
± 15.0 vs. 111.5 ± 16.5 watts; ES: 104.2 ± 27.9 vs. 122.9 ± 24.9 watts, P<0.001). There 
was significant increase on the VO2peak, with both groups showing increases (SE: 
27.4 ± 6.1 vs. 29.5 ± 6.6 ml*kg*min-1; ES: 26.6 ± 6.9 vs. 28.8 ± 6.6 ml*kg*min-1, 
P<0.001), without difference between groups; as well significant increase on the 
Wmáx (SE: 121.0 ± 13.4 vs. 143.9 ± 19.8 watts; ES: 125.2 ± 40.8 vs. 155.3 ± 44.0 
watts, P<0.001) without difference between SE and ES. The quadríceps femoris force 
per unit of muscle mass increased in both groups (SE: 1.95 ± 0.32 vs. 2.47 ± 0.32 
kg*mm-0.67; ES: 2.03 ± 0.26 vs. 2.33 ± 0.32 kg*mm-0.67, P<0.001), but the increase 
was significant higher in SE compared to ES (27.5 ± 12.7 vs. 15.2 ± 10.3%, P<0.02). 
ConCLusion: The intra-session exercise sequence had no influence in the maximal 
endurance power to concurrent training, but had influence in the magnitude of the 
muscle quality enhancements.

3394	 Board	#115	 June	2		 8:00	AM	-	9:30	AM
Effects	Of	A	Core	Instability	Training	On	Trunk	Strength/
Mobility	And	Balance	Performance	In	Seniors	
Urs Granacher1, Thomas Muehlbauer1, Andre Lacroix2, Katrin 
Roettger2, Albert Gollhofer2. 1Friedrich-Schiller-University	Jena,	
Jena,	Germany.	2Albert-Ludwigs-University	Freiburg,	Freiburg,	
Germany. 
(No relationships reported)

Deficits in balance and muscle strength/power have frequently been associated with an 
increased risk of falling in older adults. Traditionally, balance and/or resistance training 
were applied to counteract these intrinsic fall risk factors. Core instability training 
involves exercises that are challenging for both, trunk muscles and postural control and 
may thus have the potential to induce benefits on trunk strength/mobility and balance 
performance. 
PurPose:  The objective of this study was to investigate the effects of a core 
instability training on measures of core strength, trunk mobility, and dynamic postural 
control in healthy seniors. 
metHoDs:  Thirty-two older adults were randomly assigned to an intervention 
group (INT; n = 16; age 70.8 ± 5.3 years; 8 females, 8 males) that conducted a 9 week 
progressive core instability training program (3 times/week) or a control group (CON; 
n = 16; age 70.2 ± 4.7 years; 9 females, 7 males). Maximal isometric strength (MIS) 
of the trunk flexors/extensors as well as trunk mobility in the sagittal (SAP) and the 
frontal (FRP) plane were measured before and after the intervention program. Dynamic 
postural control was tested while walking 10 m on an opto-electric walkway. 
resuLts: Program compliance was excellent with participants of the INT group 
completing 92.4% of the training sessions. Significant Group x Test interactions were 
found for MIS of the trunk flexors (34%, p < 0.001) and trunk extensors (21%, p < 
0.001), for trunk mobility in SAP (11%, p < 0.001) and FRP (11%, p = 0.06) directions, 
and for stride velocity (9%, p = 0.018), stride time (5%, p = 0.01), and stride length 
(3%, p = 0.05) in favor of the INT group. 
ConCLusion: Core instability training proved to be a safe and feasible exercise 
program for older adults accompanied with a high adherence rate. Age-related 
deficits in measures of core strength, trunk mobility, and walking performance can be 
mitigated by core instability training in older adults. Thus, this training regimen could 
be used as an alternative to traditional balance and/or resistance training.

3395	 Board	#116	 June	2		 8:00	AM	-	9:30	AM
Response	of	Blood	Lipids	and	Adipocytokines	to	32-week	
Exercise	Training	Without	Dietary	Intervention	
Joana Carvalho1, Elisa A. Marques1, Diana Tuna2, Tiago Guimarães3, 
Jorge Mota1. 1University	of	Porto-	Faculty	of	Sport,	CIAFEL,	Porto,	
Portugal.	2Hospital	of	S.	João,	Porto,	Portugal.	3University	of	Porto-	
Faculty	of	Medicine,	Porto,	Portugal. 
(No relationships reported)

Regular exercise training is strongly recommended because of its therapeutic and 
protective effects against several risk factors for the development of cardiovascular 
diseases, including obesity and dyslipidemia. Recent studies have implicated 
adipocytokines in the regulation of atherosclerosis and insulin resistance, however the 
existing evidence has focused on weight-loss interventions and concomitant fat mass 
reduction, thus the independent effects of exercise training without weight loss need to 
be further investigated.
PurPose:  To determine the effects of 32-week exercise training on blood lipid 
profile and adipocytokines in older adults.
metHoDs:  Forty-seven healthy older adults (61-84 years) participated in a 
exercise training intervention that included resistance exercise training (2 days/

hoc (3-group) or independent t-tests (2-group). Within-group 12-week changes were 
determined by paired-sample t-tests (2 and 3-group).
resuLts: BL characteristics were not different between groups (2 or 3-group; 
P>0.05). In the 3-group analysis, RT (N=6) significantly increased VO2max by 2.5±1.8 
ml/kgXmin-1 (7.1±5.2%; P=0.02); however, 12-week changes were not different 
between groups at the adjusted α-level (0.017). In the 2-group analysis, VO2max 
significantly increased by 2.2±1.6 ml/kgXmin-1 (6.3±4.7%; P=0.004) for RT (N=9) 
and 1.3±1.8 ml/kgXmin-1 (3.6±5.0%; P=0.04) for RTS (N=11). Both training groups 
significantly decreased mean 400-meter walk time by 24.4±21.1 seconds (11.6±9.4%) 
for RT (N=9; P=0.008) and 16.1±16.8 seconds (9.3±10.5%) for RTS (N=11; P=0.01); 
between-group changes were not different (2-group; P>0.05). BMD and BMC did not 
significantly change (2 or 3-group; P>0.05).
ConCLusions: 12 weeks of progressive total body RT did not affect bone mass 
but did improve cardiorespiratory fitness; however, RT with creatine and whey protein 
supplementation did not provide additive effects.

3392	 Board	#113	 June	2		 8:00	AM	-	9:30	AM
Effects	of	a	Comprehensive	Exercise	Program	on	Functional	
Capacity	of	Older	Adults	
Trinh D. Nguyen, Peggy A. Plato. San	Jose	State	University,	San	
Jose,	CA. (Sponsor: Craig Cisar, FACSM)
(No relationships reported)

Although lifespan is increasing, many older adults experience functional impairments 
and a loss of independence in their later years. An effective intervention for older 
adults should incorporate activities to enhance functional capacity, as well as being 
enjoyable to enhance compliance. There is limited research examining functional 
capacity in older adults following an exercise program that uses body weight as 
resistance. 
PurPose:  To compare the effects of a whole body exercise program (EXER) and a 
walking program (WALK) on functional capacity of older adults. 
metHoDs:  Participants were randomly assigned to a 2 day per week EXER 
program, incorporating warm-up and stretching activities; upper and lower body, 
abdominal, and balance exercises; and perceptual-motor games (16 F, 6 M, 75.5 ± 
1.6 years) or WALK program, walking for 30-45 min at a self-selected pace (3 F, 1 
M, 65.8 ± 1.1 years). Upper body power (30 s arm curl test), lower body power (30 s 
sit-to-stand test), static balance (balancing on one foot with eyes open), and dynamic 
balance and agility (8-foot up-and-go test) were measured before and after the 8 week 
programs. Statistical significance was adjusted to p<0.005. 
resuLts: The EXER program enhanced functional capacity by increasing upper 
(15.2 ± 1.4 arm curls pre vs. 19.3 ± 1.6 post, p<0.001) and lower body power (12.8 
± 0.9 sit-to-stand reps pre vs. 15.4 ± 1.2 post, p=0.001), and improving agility and 
dynamic balance (7.55 ± 0.34 s for 8-foot up-and-go pre vs. 6.43 ± 0.27 s post, 
p<0.001). There were no significant differences in static balance as a result of the 
EXER program. In contrast, the WALK group significantly improved static balance 
in the right leg (15.87 ± 4.52 s pre vs. 27.90 ± 5.12 s post, p=0.004) and approached 
significance in the left leg (16.30 ± 5.30 s pre vs. 28.23 ± 6.61 s post, p=0.018). 
Although participants in the walking group improved other measured components of 
functional capacity, there were no significant differences due to low statistical power. 
ConCLusion: Older adults can improve components of functional capacity by 
exercising 2 days a week for 8 weeks using either a whole body exercise program 
or a self-paced walk. Participants reported that the EXER program, performed in a 
group setting without external weight, was enjoyable, as well as being physically and 
mentally stimulating.

3393	 Board	#114	 June	2		 8:00	AM	-	9:30	AM
Strength	Prior	To	Endurance	Intra-session	Exercise	
Sequence	Optimizes	Neuromuscular	And	Cardiovascular	
Gains	In	Elderly	Men	
Eduardo L. Cadore1, Mikel Izquierdo2, Cristine Lima Alberton1, 
Ronei Silveira Pinto1, Matheus Conceição1, Giovani Cunha1, Régis 
Radaelli1, Martim Bottaro3, Guilherme Treis Trindade1, Stephanie 
Santana Pinto1, Luiz Fernando Martins Kruel1. 1Federal	University	
of	Rio	Grande	do	Sul,	Porto	Alegre	-	RS,	Brazil.	2Public	University	
of	Navarre,	Tudela	-	Navarre,	Spain.	3University	of	Brasília,	Brasília	
-	DF,	Brazil. 
(No relationships reported)

PurPose:  To investigate the cardiorespiratory and neuromuscular adaptations to 
different intra-session exercise sequences during concurrent training in elderly. 
metHoDs:  Twenty-six healthy elderly men (64.7 ± 4.1 years), were randomly 
placed into two concurrent training groups: strength prior to (SE, n=13) or after (ES, 
n=13) endurance training. Subjects trained strength and endurance training 3 times 
per week performing both exercise types in the same training session. The peak 
oxygen uptake (VO2peak), maximum aerobic workload (Wmáx), absolute (VT1 
and VT2) and relative (VT1% and VT2%) ventilatory thresholds, as well workloads 
at VT1 and VT2 (WVT1 and WVT2) was evaluated during a maximal incremental 
test on a cycle ergometer before and after the training. In addition, force per unit of 
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Test. 
resuLts: Following the twelve-week training period, there were no significant 
improvements in either group for the Senior Fitness Test (Chair Stand (sec), P, 
13.4+3.87, C 14.57+2.44, p=0.32; Arm Curls (n), P, 16.3+3.55, C 15.64+3.17, 
p=0.58; Sit and Reach (in), P, 2.84+3.55, C 1.07+2.48, p=0.21; Back Scratch (in), 
P, -2.51+4.21, C -2.25+4.81, p=0.87; Eight-feet Up and Go (sec), P, 5.41+0.91, C 
5.41+1.20, p=0.98; Six Minute Walk (sec), P, 609.8+67.27, C 647.5+104.9, p=0.25). 
The Sensory Organization Test was not significant for between the groups (P, 
83.2+2.87, C 82.21+4.02, p=0.46). C was also significantly younger (p<0.02) and were 
more recreationally active. 
ConCLusions: The results of this university-based exercise program indicate the 
need to include additional training for flexibility, dynamic balance, and agility in the 
structured exercise program, since no differences were seen between groups in the 
performance measures.

3398	 Board	#119	 June	2		 8:00	AM	-	9:30	AM
Effect	of	Body	Mass-Based	Squat	Training	on	Knee	Extensor	
Strength	in	Frail	Elderly	
Eiji Fujita, Yasuhide Yoshitake, Yohei Takai, Hiroaki Kanehisa. 
National	Institute	of	Fitness	and	Sports	in	Kanoya,	Kagoshima,	
Japan. 
(No relationships reported)

For the elderly individuals with lower force-generation capacity, training program 
which mainly consisted of body mass-based exercises can be a measure to improve 
knee extensor torque (KET). However, the magnitude of the exercise-induced gain 
in KET has a large inter-individual variation. Considering that the muscular activity 
of the quadriceps femoris muscles (QF) during the squat exercise is associated to 
KET relative to body mass (KET/BM), the strength improvement by the training will 
depend on the association between KET/BM and the activity level of QF during the 
squat exercise before intervention. 
PurPose:  This study aimed to examine 1) the effect of body mass-based squat 
training on KET in frail elderly, and 2) how the extent of the gain in KET can 
be associated with the muscular activity level of QF during the exercise before 
intervention affects.
metHoDs:  Eleven frail elderly individuals aged 74 to 88 yrs who used the long-term 
care insurance system voluntarily participated in a training program consisted of body 
mass-based squat using a standard chair (34 reps/day, 3days/week, 12weeks). Before and 
after the intervention, KET during maximal isometric voluntary contraction (MVC) and 
electromyogram (EMG) activities of the rectus femoris (RF) and vastus lateralis (VL) 
muscle during MVC and the squat tasks were determined. The rectified EMG signals 
during the squat task were averaged and normalized as the relative value (%EMGmax) 
to that during MVC. The %EMGmax values for RF and VL were averaged and used an 
index of QF activity levels during the squat task (QF %EMGmax).
resuLts: The squat training increased KET/BM by 22.8%, and decreased QF 
%EMGmax by -35.4% compared to before intervention. The relative change in KET/BM 
were correlated to the QF %EMGmax before the intervention (r = -0.68, P < 0.05).
ConCLusions: While body mass-based squat training is effective to improve 
KET/BM in frail elderly, the magnitude of the strength improvement depends on the 
association between KET/BM and the activity level of QF during the squat exercise 
before intervention.

3399	 Board	#120	 June	2		 8:00	AM	-	9:30	AM
Short-term	Changes	in	Resistance	Training	Exercise	
Confidence	in	Young	and	Older	Adults	
Sandor Dorgo1, Rebecca J. Reed-Jones1, Chandrasekhar Bulusu1, 
Chantal A. Vella2. 1University	of	Texas	at	El	Paso,	El	Paso,	TX.	
2University	of	Idaho,	Moscow,	ID. 
(No relationships reported)

Improving exercise confidence is essential for untrained individuals to promote long-
term exercise adherence. However, it is unclear what training intensity is needed to 
improve one’s exercise confidence.
PurPose:  To compare changes in resistance training exercise confidence using 
traditional resistance (TR) and minimal resistance (MR) intensities between untrained 
groups of older adults (OA) and younger adults (YA) over a three-week period. 
metHoDs:  39 untrained OA (mean±SD age: 67.5±5.9 y) and 28 YA (mean±SD age: 
23.3±3.9 y) with no experience in resistance training were randomly assigned to either 
TR or MR group. Two exercises were used: the bench press representing a multi-joint 
exercise, and the triceps pressdown as a single-joint exercise. Subjects performed three 
sets of 10 repetitions on two days/week for three weeks. Subjects in the TR group 
trained at 75% of 1RM intensity, while subjects in the MR group used minimal (< 
10% of 1RM) intensity. Subjects rated their level of confidence on executing the two 
exercises using a 100-point visual analog scale with anchors, at the end of each week. 
Data were compared between OA and YA, as well as between the TR and MR groups 
using a general linear mixed model with alpha level set at p<0.05.
resuLts: There were no baseline differences in the bench press confidence between 
OA (32.6±31.7) and YA (27.7±28.5) and between TR (33.6±30.8) and MR (26.7±29.4) 

week) plus a multicomponent weight-bearing impact exercise training (1 day/week) 
for 32 weeks. Outcome measures included body fat and lean mass, total cholesterol 
(TC), triglycerides (TG), high-density lipoprotein cholesterol (HDL-C), low-density 
lipoprotein cholesterol (LDL-C), glucose, adiponectin (ADT) and resistin (RST) before 
and after intervention. A two-way (group and time) factorial ANOVA, with repeated 
measures on one factor (time), was performed for differences in main effects and time 
by group interactions for each dependent variable.
resuLts: After 32 weeks, both men and women significantly decreased TC 
(3.6±15.9%), TG (2.9±33.4%), and ADT (4.8±21.7%), while LDL-C, glucose, and 
TC/HDL-C ratio remained unchanged. In addition, RST significantly increased by 
38.9% (p<0.001). No significant body weight, fat mass and lean mass alterations were 
observed after exercise training, and changes in body composition variables were not 
correlated with change in ADT and RST concentrations after 32 weeks.
ConCLusions: Exercise training without weight loss is associated with a 
significant decrease in ADT and an increase in RST levels in older adults. Results 
further support the beneficial role of long-term exercise training on improving lipid 
risk factors.
Supported by Foundation for Science and Technology (FCT) Grant PTDC/
DES/108780/2008 - FCOMP-01-0124-FEDER-009606, and individual grant SFRH/
BD/36319/2007.

3396	 Board	#117	 June	2		 8:00	AM	-	9:30	AM
Low-Intensity	Resistance	Training	Using	an	Elastic	Band	
Improves	Muscle	Mass	and	Function	in	Older	People	
Kenji Matsutani, Koji Sato, Motoyuki Iemitsu, Toshiyuki Kurihara, 
Tetsuya Kimura, Tadao Isaka, Takafumi Hamaoka, FACSM, Satoshi 
Fujita. Ritsumeikan	University,	Kusatsu,	Japan. (Sponsor: Takafumi 
Hamaoka, FACSM)
(No relationships reported)

Age associated decrease in skeletal muscle and function (sarcopenia) leads to 
an increased risk of fall, fracture, and bedridden. Resistance exercise is a useful 
intervention to increase skeletal muscle mass and strength in older adults. Previous 
study has shown exercise intensity is a critical factor in muscle hypertrophy and 
strength gain associated with resistance exercise; however, another recent study has 
also suggested that even 30%1-RM with high exercisevolume stimulates muscle 
anabolism.
PurPose:  To investigate whether the low-intensity resistance training using an 
elastic band improves muscle mass and function in older men and women.
metHoDs:  We performed a 3-month randomized controlled trial: 28 healthy older 
men and women (age: 67.9±6.7 yr) were assigned to either training (men: n=5, women: 
n=9) or control group (men: n=5, women: n=9). Exercise intensity of elastic band 
(Thera-Band) was measured by loadcell. Subject performed the elastic band resistance 
training two times per week for 12 weeks (13 lower and upper body exercises 
including 3 leg exercises, one set of 10 reps, RPE: 13-15). Quadriceps muscle cross 
sectional area (CSA) was measured by MRI and free fat mass was assessed by DXA. 
Knee extension and flexion strength were measured by BIODEX, and measurements of 
functional strength were also assessed.
resuLts: Exercise intensities of band exercises were 43.2±14.2% and 40.2±9.7% 
MVC in knee extension and elbow flexion, respectively. Changes in quadriceps muscle 
CSA and free fat mass were significantly higher in training group (CSA: 4.1%, FFM: 
3.3%) compared to control group (CSA:-1.3 %, FFM: -0.6%) (P<0.05). Change in 
knee extension strength was significantly higher in training group (11.5%) compared 
to control group (-2.1%) (P<0.05). However, no significant difference was observed 
in knee flexion strength in either group. Scores of 8-ft Up & Go and 30-second Chair 
stand improved significantly after resistance training (P<0.05). However, no significant 
change in grip strength or flexibility was observed.
ConCuLution: Although exercise intensity of elastic band was approximately 
40% MVC, muscle mass and function were improved significantly after 12 weeks of 
resistance training in older men and women.

3397	 Board	#118	 June	2		 8:00	AM	-	9:30	AM
Effects	Of	A	University-based	Exercise	Program	Intervention	
As	Compared	To	Community-dwelling	Seniors	
B. Sue Graves, Anita D’Angelo, HFS. Florida	Atlantic	University,	
Boca	Raton,	FL. 
(No relationships reported)

PurPose:  This study compared balance (postural control) and fitness levels of 
seniors, who attended a structured twelve-week university-based exercise program, to 
other community-dwelling individuals. 
metHoDs:  Twenty seniors (P) participated in three supervised exercises sessions 
per week, performing both walking and resistance exercise (70.6+7.3 yrs, 171.4 +7.6 
cm, 82.4+3.8 kgs). Another group (C) of fourteen seniors (64.3+8.0 yrs, 166.6 +8.4 
cm, 75.7+1.5 kgs), who exercised on their own, were compared to the first group. 
Each group was tested at the beginning and end of twelve weeks. Both groups were 
evaluated using the Senior Fitness Test for measures of functional strength, aerobic 
endurance, dynamic balance and agility, and flexibility, plus the Sensory Organization 
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resuLts: Subject characteristics were age (27.9 ± 6.9 yrs), Wt (168.1 ± 37.4 lbs), 
BodyFat (21.2 ± 8.7% ), VO2 max (44.0 ± 8.3 ml/kg/min), 24-hr energy expenditure 
(2,881 ± 637 kcal), Daily Steps (10,630 ± 4,687). Test-retest data showed that both 
the non-EMS (Delta: 1.2%; r-value: 0.93; SEE: 15 kcal; p-value 0.0001) and EMS 
trials (Delta: 0.8%; r-value: 0.94; SEE: 27 kcal; p-value 0.0001) were highly reliable. 
In men, EMS activation increased RMR 22% (p=0.001) and HR 13% (p=0.01). In 
women RMR and HR increased 16% (p = 0.0005) and 14% (p=0.03), respectively. 
Interestingly, when subjects were divided into low vs high EMS tolerance levels (% 
of max EMS unit activation output), both groups showed similar increases in RMR 
(Low = 19% and High = 20%, NS). Abdominal lean muscle mass showed the highest 
independent correlation to the EMS activation effect for all subjects (r-value: 0.89, 
p =0.0001). Compared to predicted RMR values, 47% of the subjects had non-EMS 
RMR values > predicted. In contrast, RMR with EMS, 76% of the subjects exceeded 
the predicted norm (Chi Square = 9.40, p=0.002).
ConCLusions: These results indicate the Contour MX9 EMS system acutely 
increases a person’s RMR. Future studies need to determine the chronic effects of EMS 
on muscle metabolism including insulin sensitivity and glucose tolerance.

3402	 Board	#123	 June	2		 9:30	AM	-	11:00	AM
Effects	Of	Using	Active	Video	Game	On	Body	Weight	And	
Fat	Mass	In	Adults:	A	Randomized	Intervention	Trial	
Motohiko Miyachi1, Haruka Murakami1, Ryoko Kawakami1, Yuko 
Gando2, Azusa Sasaki1, Satoshi Hanawa1, Aiko Hirosako1, Tatsuya 
Nishikata3. 1National	Institute	of	Health	and	Nutrition,	Tokyo,	Japan.	
2Waseda	University,	Tokorozawa,	Japan.	3NKS	data,	Tokyo,	Japan. 
(No relationships reported)

BaCkgrounD: Active video game systems controlled through arm gestures 
and motions and force plate-controlled video games (Wii Fit Plus) are becoming 
increasingly popular. We previously revealed that time spent playing one-third of 
activities supplied by Wii Fit Plus can count toward the daily amount of exercise 
required according to the guidelines provided by the ACSM and AHA which focus on 
30 minutes of moderate-intensity daily physical activity five days a week.
PurPose:  To examine the effects of home-based intervention using Wii Fit Plus on 
body weight and composition.
metHoDs:  Randomized controlled trial conducted in 2010. A total of 40 adult men 
(n=6) and women (n=34) aged 21 to 50 yrs participated. Participants were randomly 
assigned to an intervention group (n=20) or a control group (n=20) after baseline 
measurements. The intervention group have played favorite games for 200 min per 
every week for one month. At baseline and after one month, height, weight, waist 
circumference, %fat, and lean body mass were measured.
resuLts: One-month data were available for 39 men and women. The intervention 
group showed significant differences from controls in baseline to one-month changes 
in body weight (-2.0 kg, P<0.001), waist circumference (-1.8 cm, P<0.001), and body 
fat mass (-0.9 kg, P<0.01). There was no such between-group difference in %fat 
(-0.4%, NS) and lean body mass (-0.6 kg, NS).
ConCLusions: The daily use of active video game systems controlled through 
arm gestures and motions and force plate-controlled video games (Wii Fit Plus) is 
efficacious for body weight and fat mass reductions in adults.

3403	 Board	#124	 June	2		 9:30	AM	-	11:00	AM
Comparing	The	Energy	Cost	Of	Two	Body	Shaper	
Undergarments	During	Walking	
Claire Brady, Corey A. Rynders, Frank I. Katch, FACSM, Arthur 
Weltman, FACSM. University	of	Virginia,	Charlottesville,	VA. 
(No relationships reported)

PurPose:  We previously reported that wearing a body shaper undergarment with 
built in resistance bands increased the energy cost of walking by 3-5% compared to 
wearing usual undergarments. The present study compared the energy cost of wearing 
the resistance band body shaper undergarment (ShaToBu, Mayfair Tech Montreal 
Canada) to a commercially available shaper undergarment without resistance bands.
metHoDs:  Fifteen women completed testing (mean±SD; age=41.3 ±14.0 yr; 
BMI=28.4±3.4 kg/m2). Subjects completed two continuous 10-min treadmill walking 
tests separated by 15-min of seated rest. Treadmill percent grade was 5% over the 
first 5-min and increased to 10% over the last 5-min. The ShaToBu body shaper 
undergarment was worn during one of the walking tests and a commercially available 
shaper was worn during the other with order randomized. Indirect calorimetry assessed 
energy expenditure (EE) throughout the walk (Oxycon Mobile, Cardinal Health, Yorba 
Linda, CA).
resuLts: Wearing the undergarment with resistance bands resulted in a 4.6% higher 
EE at 5% grade, 5.9±1.3 kcal vs. 5.6±1.2 kcal (p=0.01).
ConCLusions: The body shaper with resistance bands increased the energy cost 
of walking uphill at 5% grade (typical of an activity of daily living) by 4.6%. This 
difference in EE is virtually identical to the differences reported previously with usual 
undergarments and suggests that the resistance bands, rather than the compressive 
nature of the garment, accounts for the increased EE. Wearing a body shaper during 
activities of daily living that increases EE may help to offset the small energy gap (~30 

(p≥0.203), or in the triceps pressdown confidence between OA (33.3±29.1) and YA 
(32.5±29.4) and between TR (33.7±28.9) and MR (32.1±29.6) (p≥0.426) groups. There 
was a significant time effect for all groups for both exercises (p<0.001) as confidence 
scores increased by 52% to 111%. Non-significant group (TR vs. MR) by time 
(p≥0.479) and group (TR vs. MR) by age (OA vs. YA) by time (p≥0.478) interactions 
were observed. However, the age (OA vs. YA) by time interaction was significant for 
both the bench press (p=0.039) and the triceps pressdown (p=0.023). 
ConCLusion: Our data showed that untrained OA and YA initially indicated 
similarly low levels of exercise confidence for the two resistance training exercises. 
Exercise confidence improved significantly in both OA and YA regardless of the 
exercise intensity. Our findings also suggest that exercise confidence of YA increased at 
a greater rate compared to OA within the three-week period.

G-34	 Free Communication/Poster	-	Exercise:	
Energy	Expenditure
JUNE 2, 2012 7:30 AM - 11:00 AM
ROOM: Exhibit Hall

3400	 Board	#121	 June	2		 9:30	AM	-	11:00	AM
How	Mode	of	Exercise	Affects	Accuracy	of	BodyBugg	and	
PolarHR	Monitor	Estimates	of	Caloric	Expenditure	
Austin W. Bills, Julie E. Taylor. Southern	Utah	University,	Cedar	
City,	UT. 
(No relationships reported)

introDuCtion: Various methods for estimating energy expenditure have become 
available to aid individuals in monitoring their caloric expenditure and managing 
caloric intake accordingly. Two popular devices for estimating caloric expenditure 
were tested in this research; the BodyBugg (Bodymedia, Pittsburg, PA) and the RS400 
Heart Rate Monitor (Polar Electro Inc. Lake Success, NY).
PurPose:  Determine the validity of these devices compared to direct measures of 
VO2. A secondary purpose was to determine if two different modes of exercise would 
affect the accuracy of these two devices: treadmill and rowing exercise.
metHoDs:  Twelve men and twelve women ages 18-60 years were recruited. This 
study was approved by the IRB of Southern Utah University. Participants completed 
informed consents and health histories to ensure they were apparently healthy. Prior to 
exercise, participants were fitted with a BodyBugg, a HR monitor and a face mask to 
collect expired gases. All participants performed 24 minutes of submaximal (60%-70% 
max HR) treadmill exercise. Twelve participants on a separate day also performed 24 
minutes of submaximal rowing exercise (n=6 men, 6 women). Following the exercise 
bout, caloric expenditure from both devices was recorded and compared to caloric 
expenditure measured via indirect calorimetery using oxygen consumption and RER 
(VCO2/VO2) levels. Paired t-tests were used to compare caloric estimates from each 
device relative to VO2 measures. Statistical significance was set at p< 0.05.
resuLts: BodyBugg overestimated caloric expenditure during treadmill exercise by 
1.4 kCals/min (±1.6) for men and 0.6 kCals/min (±0.8) for women (p<0.05). Polar HR 
monitor overestimated during rowing exercise on average by 2.0 kCals/min (±1.2) for 
men only (p<0.05).
ConCLusion: The BodyBugg may be more accurate for exercises requiring upper 
body emphasis while the Polar HR monitor may be more accurate for lower body 
exercises (especially for men). Consumers should consider their most common mode 
of exercise prior to purchasing either device.

3401	 Board	#122	 June	2		 9:30	AM	-	11:00	AM
The	Benefits	of	Electrical	Muscle	Stimulation	on	Resting	
Metabolism	
Craig Broeder, FACSM1, Dimitria Vandarakis1, Amanda J. Salacinski2, 
Steven M. Mauk3, Laurie A. Schubert1, Richard Hickey, III2. 
1Exercising	Nutritionally,	LLC,	Naperville,	IL.	2Northern	Illinois	
University,	DeKalb,	IL.	3Adrian	College,	Adrian,	MI. 
(No relationships reported)

PurPose:  Electrical muscle stimulation (EMS) use has shown improvements in 
muscle strength and endurance. Thus, EMS may have a positive effect on energy 
expenditure during EMS muscles activation. This study determined the effects of a 
FDA approved medical grade electrical muscle stimulator system on enhancing energy 
expenditure at rest in healthy, active adults.
metHoDs:  Thirty-eight subjects (males =19; females =19) participated. 
Each subject performed the following items: a Block short-form food frequency 
questionnaire, body composition assessment (Inbody 520), a free-living physical 
activity assessment (BodyMedia Armband), a maximal aerobic capacity treadmill test 
(VO2 max), practice resting metabolic rate (RMR) and EMS accommodation training, 
and two standardized RMR trials with and without Contour MX9 EMS activation. The 
resting trials with and without EMS were performed in duplicate. The EMS level was 
set to the strength setting at level 3 (Contraction Phase = 6-sec at 85Hz; Rest Phase = 
4-sec at 10hz).
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ConCLusion: For uphill walking on a treadmill, improved algorithms and 
additional sensors, such as heart rate, may be necessary to adequately quantify 
metabolic rate.

3406	 Board	#127	 June	2		 9:30	AM	-	11:00	AM
A	Single-Bout	of	30-Min	Aerobic	Exercise	Increases	Resting	
Metabolism	and	Fat	Oxidation	in	Young	Women	
Lidia G. De Leon1, Belen Feriche2, Claudia E. Carrasco-Legleu1, 
Ofelia Urita1, Diana Espino1. 1University	of	Chihuahua,	Chihuahua,	
Chih.,	Mexico.	2University	of	Granada,	Granada,	Spain. 
(No relationships reported)

Physical activity has demonstrated a consistent contribution to weight loss in men 
and women, but intensity and duration of exercise have different impact on the 
magnitude of changes in resting metabolism, so results can be very heterogeneous. 
Describing changes on resting energy expenditure and respiratory quotient is essential 
to understand their relationship with body weight and clarify the influence of physical 
activity on weight control.
PurPose:  To determine the effect of a single-bout of 30-min aerobic exercise at 
50% of maximal oxygen uptake on resting energy expenditure and respiratory quotient 
in sedentary young women with normal weight or overweight.
metHoDs:  Twenty six sedentary healthy women, 18 to 35 years of age, 19 with 
normal weight (NW) and 7 overweight or obese (OW) were measured by height, 
weight and body mass index (BMI). Maximal oxygen uptake (VO2max) was obtained 
by an exercise stress testing before to perform a single-bout of 30-min-treadmill 
walking at 50% of VO2max. Resting energy expenditure (REE) and respiratory 
quotient (RQ) were measured by indirect calorimetry before and after the workload. 
Descriptive statistics and paired t test at a p<0.05 significance level were used.
resuLts: Age, height and VO2max were similar in both groups. Body weight was 
37% higher in OW than in NW (77.8 ± 10.3 and 56.7 ± 5.6 kg respectively, p<0.001). 
OW had greater BMI than NW (29.4 ± 2.6 vs 22.1 ± 1.9 kg/m2, p<0.001). Absolute 
REE was higher in OW than in NW, before the exercise (1502 ± 236 vs 1260 ± 178 
Kcal/day, p=0.009) but this relationship was inversed when adjusted by body weight 
(19.4 ± 2.9 vs 22.2 ± 2.5 Kcal/day/kg respectively, p=0.049). NW increased REE/
kg after 30-min workload from 22.2 ± 2.5 to 23.6 ± 2.7 Kcal/day/kg, p=0.050, while 
OW group had a wide-ranging response (from 19.4 ± 2.9 to 21.4 ± 4.8 Kcal/day/kg 
respectively, p=0.118). RQ showed a significant decrease after 30-min workload in 
NW from 0.74 ± 0.09 to 0.70 ± 0.07, p=0.006.
ConCLusions: REE and RQ showed a reciprocal response to a short session of 
moderate-intensity exercise in NW, but, this level of physical activity was not able to 
produce effects in OW. It is possible that evident lower fat oxidation rate in OW group, 
may suppose important repercussions in body weight control.

3407	 Board	#128	 June	2		 9:30	AM	-	11:00	AM
The	Reliability	and	Validity	of	the	COSMED	Fitmate	
Canopy	System	for	Assessing	Resting	Metabolic	Rate	
Dimitria Vandarakis1, Amanda J. Salacinski2, Craig E. Broeder, 
FACSM1. 1Exercising	Nutritionally,	Naperville,	IL.	2Northern	Illinois	
University,	DeKalb,	IL,	IL. 
(No relationships reported)

PurPose:  This study’s purpose was to determine the reliability and validity of 
measuring resting metabolic rate (RMR) with COSMED’s FitMate™ metabolic system 
using a canopy dilution set-up compared to a previously validated research grade RMR 
system (COSMED Quark CPET) in 30 healthy adults (Age: 28.4 ± 7.0 yrs, Weight: 
79.9 ± 20.2 lbs, Percent Body Fat: 22.5 ± 8.6 %).
metHoDs:  Subjects were randomly assigned to start RMR testing on either the 
FitMate™ or Quark CPET for four 10-minute measurements (Equaled 20-mins per 
system tested). Prior to testing, subjects were required to fast 4-hours from food, 
caffeine, and nicotine. Sujects were not allowed to exercise intensely 12-hrs prior 
RMR testing. Immediately before the RMR measurements, subjects rested in the 
supine position for 20-mins in a semi-dark room. Then the ventilatory hood was placed 
over the subject’s head and they rested an additonal 15 mins accommodating to the 
hood set-up while both systems were calibrated. Ambient room temperature was kept 
at 22 ± 1°C.
resuLts: Test-retest intra-class correlations were excellent for all parameters tested 
(r-value Range: 0.95-0.99, p ≤ 0.0001). There were no significant differences in Ve 
(Fitmate: 33.0 ± 8.7 liters/min; CPET: 32.8 ± 8.5 liters/min, P = 0.48) RMR (Fitmate: 
1771 ± 473 kcals/day; CPET: 1787 ± 402 kcals/day, P = 0.55), VO2 (Fitmate: 255 ± 68 
mls; CPET: 260 ± 60 mls, P = 0.17), and heart rate (Fitmate: 62 ± 15 bpm; CPET: 61 ± 
14 bpm, P = 0.32) between the two systems.
ConCLusions: These results suggest the FitMate™ can be used with canopy 
dilution for RMR measurements with the same outcome as more expensive laboratory 
grade equipment. This will aid wellness and health club facilities in offering this type 
of measurement, which normally could not occur because the cost was prohibitive.

to 50 kcal daily) commonly associated with yearly weight gain.
Supported by an unrestricted gift to the University of Virginia from Mayfair Tech, Inc. 
F.I. Katch, and A. Weltman serve as scientific advisors to Mayfair Tech, Inc.

3404	 Board	#125	 June	2		 9:30	AM	-	11:00	AM
Energy	Cost	of	Active	and	Sedentary	Music	Video	Games:	
Drum	and	Handheld	Gaming	versus	Walking	
Scott Mazzetti, Michael T. Kolankowski, Vincent Gutierrez, Brittany 
S. Wilkerson, Matthew Overstreet, Edwin R. Miranda, Ryan Sapp, 
Christina Orcino. Salisbury	University,	Salisbury,	MD. 
(No relationships reported)

PurPose:  The purpose of this study was to compare energy expenditure during and 
after active and handheld video game drumming compared to walking on a treadmill.
metHoDs:  Eleven experienced college-aged men performed four protocols, one 
per week, after an overnight fast. Expired air was collected during (30min) and after 
(30min) active drumming on a drum pad (DRUM), virtual drumming on a handheld 
gaming device (HANDHELD), walking on a treadmill at 35% of VO2max (WALK), 
and no-exercise seated control (CTRL). DRUM and HANDHELD song lists were 
identical.
resuLts: Significant differences (p ≤ 0.05) among the average rates of energy 
expenditure (kcal.min-1) included WALK > DRUM > HANDHELD (see Table). There 
were no significant differences in the rates of energy expenditure among groups during 
recovery. Total energy expenditure was significantly greater (p ≤ 0.05) during WALK 
(231 ± 80.0 kcal) compared to DRUM (177 ± 31.0 kcal) and HANDHELD (112 ± 24.9 
kcal), and greater during DRUM compared to HANDHELD.
ConCLusions: Active video game drumming significantly increased energy 
expenditure compared to handheld, but energy expenditure was greatest during 
walking. Thus, traditional aerobic exercise remains important for achieving the 
minimum amount and intensity of physical activity for health. Energy expenditure 
with handheld video game drumming was nearly identical to no-exercise control, 
demonstrating that handheld video game devices provide essentially no stimulus for 
increased metabolism. 

3405	 Board	#126	 June	2		 9:30	AM	-	11:00	AM
Multi-sensor	Armband	Quantification	Of	Energy	
Expenditure	During	Loaded	Vs	Unloaded	Uphill	Walking	
Amine N. Issa, Nicole M. Herman, Micah W. Johnson, John W. 
Kelsey, Andrew D. Miller, Thomas P. Olson, Bruce D. Johnson. 
Mayo	Clinic,	Rochester,	MN. 
(No relationships reported)

PurPose:  The BodyMedia© Sensewear armband measures movement (biaxial 
accelerometry), heat flux and galvanic skin response (GSR) to derive energy 
expenditure (EE) using customized algorithms. This EE estimation has compared 
favorably to doubly labeled water techniques, and thus, has been used in a growing 
number of clinical and non-clinical studies. However, quantifying EE during loaded vs. 
unloaded treadmill exercise is difficult due to the high reliance of algorithms on motion 
data. The purpose of the present study was to determine the ability of standard device 
algorithms for tracking EE during uphill walking with and without a backpack, and if 
inadequate, to determine how closely the measured physiological metrics tracked EE. 
metHoDs:  Eight healthy males, (age=34±3 yrs, ht=180±8 cm, wt=78±4 kg) were 
recruited and performed 2 separate walking tests on a motor driven treadmill. The first 
included walking for 15 min at 2 mph followed by 15 min at 2 mph with 10, 17.5, and 
25% grades. Subjects rested, re-hydrated and subsequently repeated the study with 
a 15% body weight backpack. Measures of metabolic rate were determined with the 
Sensewear device and compared with indirect calorimetry using a cardiopulmonary 
gas exchange system (Medical Graphics©) 
resuLts: The average metabolic rates (VO2) for walking with no backpack were 7.3, 
18.7, 24.9 and 30.4 ml/kg/min at 0, 10, 17.5 and 25% grade, respectively. These values 
increased progressively using a backpack (8.4, 21.9, 30.8, 40.0 ml/kg/min, p<0.05). The 
EE estimation by the armband showed a poor but significant correlation with indirect 
calorimetry with or without the pack (r=0.49, and 0.45, p<0.0001, respectively), but 
significantly underestimated EE under all conditions (p<0.0001). No single metric was 
found to accurately track energy expenditure. Heat flux (r=0.52, p=0.0005) and GSR 
(r=0.49, p=0.0041) were the best predictors of energy expenditure in the no pack trial, 
and GSR was the only variable with a significant correlation (r=0.62, p=0.0008) in the 
with-pack trial. Using a multiple linear regression model, GSR, heat flux, and biaxial 
acceleration could only account for 78% of the change in EE. 
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count following training (-3%, p = 0.39). Finally, the exercise participants showed 
self-reported improvements in physical (11%, p < 0.03) and mental (10%, p	< 0.02) 
quality of life.
ConCLusions: Our study demonstrated that a three-month, supervised, and 
moderate intensity CARET program performed three times a week, can result in 
significant improvements in physical characteristics, physical fitness, metabolic 
variables, and physical and mental quality of life. Furthermore, the same intervention 
resulted in more favorable immunological responses following training in HIV-infected 
individuals of lower SES.

3410	 Board	#131	 June	2		 8:00	AM	-	9:30	AM
The	Effect	of	Exercise	Intensity	on	Chemotherapy	
Completion	Rate	in	Early-Stage	Breast	Cancer	Patients	
Lianne B. Dolan1, Karen Gelmon2, Donald C. McKenzie1. 
1University	of	British	Columbia,	Vancouver,	BC,	Canada.	2British	
Columbia	Cancer	Agency,	Vancouver,	BC,	Canada. 
(No relationships reported)

The association between survival and the maintenance of chemotherapy dose intensity 
has been established in early-stage breast cancer (EBC) patients. However, the influence 
of exercise on the planned chemotherapy dose, (RDI), has been poorly documented. 
PurPose:  The purpose of this study is to investigate the effect of exercise intensity 
during a supervised exercise program on chemotherapy completion rate in women 
undergoing treatment for early-stage breast cancer. 
metHoDs:  Women with EBC receiving adjuvant chemotherapy who participated 
in a personalized, thrice weekly, supervised exercise program (E), were matched 
with similar patients undergoing usual care (UC). Subjects were matched based 
on treatment (6 cycles of FEC-D between 2008-2010), age and body surface area 
(BSA). Relative dose intensity (RDI), and variables that may influence a reduction 
in chemotherapy dose (hospitalization days, neutrophil counts, and hemoglobin 
concentration) were compared between groups. 
resuLts: Baseline characteristics between each group of 30 women were similar 
(age; E= 49.1± 8.4 years, UC= 49.0± 8.6 years, P= 0.916, BSA; E= 1.75 ± 0.27 m2, UC= 
1.75 ± 0.25 m2, P= 0.925). RDI for patients who chose to incorporate short bouts of 
high intensity exercise (80-90% VO2peak) into their program received 91.9± 8.7% of their 
planned dose. RDI for UC was similar at 90.1± 9%, (P =0.42). Exercise did not have a 
negative impact on the myelosuppressive effects of chemotherapy (# of episodes where 
neutrophil counts dropped below 1.0g/L, P= 0.53, decline in hemoglobin concentration, 
P=0.285), nor did it cause increased risk of hospitalization (P=0.67). 
ConCLusion: Women undergoing FEC-D treatment for EBC can incorporate bouts 
of higher intensity exercise without negatively impacting their treatment.
Supported	by	the	Canadian	Institute	of	Health	Research	

3411	 Board	#132	 June	2		 8:00	AM	-	9:30	AM
Voluntary	Exercise	Decreases	Tumorigenesis	in	the	C3(1)
SV40Tag	Mouse	Model	of	Breast	Cancer	
E. Angela Murphy1, Jennifer L. Steiner2, J. Mark Davis, FACSM2, 
Jamie L. McClellan2, Martin D. Carmichael2. 1School	of	Medicine,	
University	of	South	Carolina,	Columbia,	SC.	2University	of	South	
Carolina,	Columbia,	SC. 
(No relationships reported)

Many	observational	epidemiologic	studies	suggest	an	association	between	exercise	
and	breast	cancer	risk.	However,	the	lack	of	controlled	experimental	studies	that	
examine	this	relationship	and	the	mechanisms	involved	weaken	the	basis	for	
inferring	a	causal	relationship.	Further,	the	optimal	mode,	intensity	and	duration	
of	exercise	have	yet	to	be	determined. 
PurPose:  To examine the relationship between voluntary wheel running activity 
and breast cancer progression in C3(1)SV40Tag mice. 
metHoDs:  Female C3(1)SV40Tag mice were assigned to either exercise (Ex) or 
sedentary (Sed) treatment (n=9/group). Beginning at 4wks of age C3(1)SV40Tag 
mice were either placed in a cage with a running wheel (Ex) or in a cage with a 
locked running wheel (Sed). Mice were examined weekly and at sacrifice (24 wks) for 
palpable tumors, and tumor number and volume was recorded. At 24wks of age mice 
were sacrificed and all visible tumors were counted, and measured. Heart weight was 
also recorded as an indicator of training status. 
resuLts: Voluntary wheel running significantly reduced average tumor volume 
by ~ 40% at sacrifice (24 wks) (P<0.05) but not tumor number. When Ex mice were 
grouped by average wheel running distance, a dose dependent effect of exercise on 
tumorigenesis was observed; mice running ≥ 3,000m/d had a ~70% reduction in tumor 
volume at sacrifice. Heart weight expressed as a percentage of total body weight 
was increased following Ex (P<0.05), indicating that this mode of physical activity 
provides a sufficient training stimulus. 
ConCLusions: These data provide strong support for a beneficial effect of 
voluntary wheel running on tumor progression in the C3(1)SV40Tag mouse model of 
breast cancer as well as preliminary evidence of a dose-dependent effect of this type of 
exercise on mammary tumorigenesis. However, further research is necessary to fully 
understand this relationship and the mechanisms involved.

3408	 Board	#129	 June	2		 9:30	AM	-	11:00	AM
The	Relationship	Between	Resting	Metabolic	Rate,	
Cardiorespiratory	Fitness,	And	Body	Composition	
Robin P. Shook, E. Patrick Crowley, John C. Sieverdes, Kelly 
Kavanaugh, Madison Demello, Vivek Prasad, Jason Jaggers, 
Gregory A. Hand, FACSM, Steven N. Blair, FACSM. University	
of	South	Carolina,	COLUMBIA,	SC. (Sponsor: Steven N. Blair, 
FACSM)
(No relationships reported)

PurPose:  Recent research has shown considerable variability of resting metabolic 
rate (RMR) across various populations, both in absolute values and those adjusted 
for body weight. The purpose of this study was to examine the relationships between 
RMR, cardiorespiratory fitness (CRF), body mass index (BMI), and body fat (BF).
metHoDs:  RMR was measured in healthy adults using a ventilated hood system. 
Participants arrived fasted for at least 12 hrs and having refrained from alcohol or 
exercise for at least 24 hrs. Participants rested in a supine position under a ventilated 
hood for 30 minutes, followed by a 30 minute RMR gas collection period. Height and 
weight were measured and BMI was calculated as body weight (kgs)/height (meters)2. 
CRF was measured via a metabolic cart during a modified Bruce treadmill protocol. 
BF was calculated as the percentage of total weight identified as fat tissue by dual 
x-ray absorptiometry.
resuLts: Of the original sample of 55 healthy adults, 48 (22 males and 26 females; 
mean age 27±3 years) met the criteria for a successful exercise treadmill test (one 
of the following: plateau of VO2, plateau of heart rate, respiratory exchange ratio 
≥1.15, or rating of perceived exertion ≥17). The mean±standard deviation BMI for the 
sample was 26.7±4.5 (men: 27.0±4.2; women: 26.4±4.7) with a mean percent BF of 
30.2 (men: 24.7±7.3; women: 34.8±7.6). RMR ranged from 0.17 to 0.32 L/min (men: 
0.25±0.037; women: 0.21±0.03) resulting in a mean relative RMR 2.97±0.34 ml/
kg/min (men: 2.99±0.33; women: 2.94±0.35). Mean CRF was 37.6 ± 9.2 ml/kg/min 
(men: 42.1±7.9; women: 33.8±8.5). A statistically significant relationship was detected 
between CRF and RMR (r=0.61, p<0.0001) in an unadjusted analysis. After adjusting 
for BMI, a statistically significant relationship remained between RMR and CRF 
(p=0.0054). However, after replacing BMI with BF the association between RMR and 
CRF was no longer significant (p=0.0817).
ConCLusions: The results of this study indicate that after controlling for BF percent, 
RMR was not associated with CRF in a sample of normal to obese young adults. These 
findings demonstrate the role of metabolically active fat free mass in RMR, which may 
be overlooked if BMI is the only indicator of body fatness examined.
This study was supported by the Coca Cola Corporation.

G-35	 Free Communication/Poster	-	Exercise	
Immunology	and	Disease
JUNE 2, 2012 7:30 AM - 11:00 AM
ROOM: Exhibit Hall

3409	 Board	#130	 June	2		 8:00	AM	-	9:30	AM
The	Effect	Of	Combined	Training	On	Immune	Functioning,	
Metabolic	Variables,	And	Qol	In	Hiv-infected	Individuals	
Eduard Tiozzo1, John E. Lewis1, Arlette Perry, FACSM2, Allan 
Rodriguez1, Dushyantha Jayaweera1, Janet Konefal1, Angelica Melillo1, 
Larry Chen1, Evan Long1. 1University	of	Miami	Miller	School	of	
Medicine,	Miami,	FL.	2University	of	Miami,	Coral	Gables,	FL. 
(No relationships reported)

Highly-active antiretroviral therapy (HAART) has improved the prognosis of HIV-
infected individuals. Unfortunately it has also been associated with impaired functional 
capacity and development of metabolic perturbations which increases health risk. 
PurPose:  This study tested the hypothesis that a combined cardiorespiratory and 
resistance exercise training (CARET) intervention may result in significant health 
benefits in HIV-infected individuals receiving HAART.
metHoDs:  Thirty-seven HIV-infected men and women, predominantly of lower 
socioeconomic status (SES), were recruited and randomly assigned to: 1) a group 
of moderate-intensity CARET for three months or 2) a control group receiving no 
exercise intervention for three months. At baseline and following the intervention, 
physical characteristics (body weight, body mass index, waist circumference, and 
blood pressure), physical fitness variables (estimated VO2max and one repetition 
maximum for upper and lower body), metabolic variables (fasting glucose and serum 
lipids), immune functioning (CD4+ T Cell count, CD4/CD8 ratio, and HIV RNA viral 
load), and quality of life (SF-36 Health Survey) were measured.
resuLts: Exercise participants evidenced increases in estimated VO2max	(21%, p < 
0.01), upper body strength (15%, p < 0.05), and lower body strength (22%, p < 0.05), 
while showing reductions in waist circumference (-2%, p < 0.05), and fasting glucose 
(-16%, p < 0.05). While the control group showed a significant decrease in CD4+ T 
cell count (-16%, p < 0.05) from baseline, the exercise group maintained a more stable 
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3414	 Board	#135	 June	2		 8:00	AM	-	9:30	AM
Exercise	Training	Enhances	Recipient	Survival	With	No	
Benefit	to	Long-term	Engraftment	Following	Bone	Marrow	
Transplantation	
Michael De Lisio, Gianni Parise. McMaster	University,	Hamilton,	
ON,	Canada. 
(No relationships reported)

Exercise training has profound systemic effects which ultimately induce positive 
adaptations in numerous body tissues. Recently, we have demonstrated increased bone 
marrow cell survival and proliferation in response to exercise training which may be 
attributable to increased quality of the niche. 
PurPose:  The present study determined the extent to which exercise-induced 
alterations in the bone marrow microenvironment can increase success of bone marrow 
transplantation (BMT). 
metHoDs. In our BMT assay, recipient C57Bl/6 mice remained sedentary (SED) or 
were exercise trained on a treadmill (EX; 3d/wk, 8 wks). Both groups of mice had their 
native marrow ablated prior to receiving GFP-labeled donor marrow. Successful BMT 
was established by recipient survival, and both donor-derived blood reconstitution, and 
total (donor- and recipient-derived) blood reconstitution measured by flow cytometry. 
One and 4 days post-BMT, donor cell homing, as well as apoptosis, determined by 
activated caspase-3/-7 activity, were determined in the bone marrow cavity by flow 
cytometry. 
resuLts. Whereas only 25% of SED survived, 82% of EX recipients survived 
the BMT. Homing of donor-derived marrow cells to the recipients’ marrow cavity 
acutely post-BMT was not altered in EX, but EX mice displayed decreased levels 
(10%, p<0.05) of activated caspase-3/-7 1 day following BMT. The acute inhibition 
of marrow cell apoptosis in EX resulted in increased total blood cell reconstitution 
at 3.5 months post-BMT in EX (37%, p<0.05), but did not improve donor-derived 
reconstitution. 
ConCLusion.	Exercise training increases recipient survival post-BMT with 
increased total blood cell reconstitution. Donor-derived reconstitution was not 
improved, possibly due to enhanced competition for niche availability created by the 
inhibition of apoptosis with exercise.

3415	 Board	#136	 June	2		 8:00	AM	-	9:30	AM
Effects	of	Tai	Chi	Exercise	on	T-lymphocytes	Subgroups	of	
Non-small	Cell	Lung	Cancer	Post-surgery	Survivors	
Zhang Yajun1, Ru Wang1, Bei bei Luo1, Peijie Chen1, Dinghai Yu2. 
1School	of	Kinesiology,Shanghai	University	of	Sport,	Shanghai,	
China.	2School	of	Wu	Shu,Shanghai	University	of	Sport,	Shanghai,	
China. 
(No relationships reported)

PurPose:  T-lymphocyte mediating immunoreactions plays an vital role on antitumor 
immunity, CD4+ /CD8+ lymphocytes make main effects on killing cancer cells, and the T 
helper to suppressor cell ratio (CD4+:CD8+) implies T cellular immunity balance. Many 
researches proved that long term tai chi exercise could improve cellular immunity, so we 
hypothesize that a 16-week tai chi exercise may have positive effect on variations of total 
T cell ( CD3+T lymphocyte)and T-lymphocyte subgroups.
metHoDs:  Thirty-two post-surgical NSCLC survivors were randomized two 
groups, the tai chi exercise group (TCC) and the control group( CON). Among them, 
27 parti	cipates completed the study (TCC: n=14, CON: n=13). Subjects in TCC 
performed 24 type standardized movement every other day for 16 weeks and lasted 45 
to 60 minutes every time, and the control group maintained daily life. Before and after 
tai chi exercuxe, peripheral blood sample was collected to isolate lymphocytes, then 
use flow cytometer to analyze percentage of CD3+T lymphocyte and CD4+/CD8+T 
lymphocyte subpopulation.
resuLts: There were significant changes in CD3+T lymphocyte, CD4+T lymphocyte, 
and the ratio of T helper to suppressor cells (CD4:CD8 ratio) in post-surgical NSCLC 
survivors over a 16-week tai chi exercise. Percentage of CD3+T lymphocyte(60.26±12
.38vs55.26±12.44,P<0.05)and CD4+T lymphocyte (35.62±9.83vs32.97±8.27,P<0.05)
significantly declined compared to pre-training in TCC . CD4:CD8 ratio significantly(1.6
2±0.78vs1.88±0.80,P<0.05) increased compared to pre-training in TCC, but there was no 
significant change in the control group.
ConCLusions: A 16-week tai chi exercise program enhances T celluar immunity 
via elevating the ratio of T helper to suppressor cells.

3412	 Board	#133	 June	2		 8:00	AM	-	9:30	AM
Voluntary	Exercise	Decreases	Tumor	Grade	in	a	Mouse	
Model	of	Metastatic	Breast	Cancer	
Jorming Goh1, Shu Xian Lee1, Emma Endicott1, David McDonald2, 
Julio Vasquez2, Warren Ladiges1. 1University	of	Washington,	Seattle,	
WA.	2Fred	Hutchinson	Cancer	Research	Center,	Seattle,	WA. 
(No relationships reported)

Although studies report a protective effect of exercise against breast cancer, the 
biological mechanisms are unclear. 
PurPose:  To investigate mechanisms of protective effects of exercise in a mouse 
model of breast cancer.
metHoDs:  6-week old Polyoma Middle T Oncoprotein (PyMT) mice were 
housed singly with access to freely rotating wheels (voluntary exercise) or locked 
wheels (sedentary) for one month. Mice were monitored weekly for tumor growth. 
Quantitative Magnetic Resonance was used to assess body composition. Mammary 
tumors were quantified for tumor burden, formalin-fixed, paraffin-embedded, and 
stained with Hematoxylin and Eosin (H&E). H&E stained tumors were histologically 
scored (grade1-4); higher scores reflecting increased tumor invasion and poorer 
prognosis. Tumors were immunostained and digitally quantitated for CD34 and Ki-67. 
Outcomes were compared using Student’s t-test. Correlational analyses were assessed 
using Pearson’s correlation. 
resuLts: Mice ran a median distance of 17.49km daily. Running distance was not 
correlated with lean body mass (Pearson r=0.59, p=0.075), fat mass (Pearson r=0.28, 
p=0.46), heart weights (Pearson r=-0.24, p=0.54) or tumor burden (Pearson r=-0.28, 
p=0.47). Normalized lean body mass and fat mass were similar between exercised 
and sedentary mice (80.08±0.463 vs. 80.87±0.4794%, p=0.25; 9.22±0.3213 vs. 
9.63±0.4317%, p=0.44). Tumor grades were lower in the exercise group compared 
with the sedentary group (grade 2.0±0.2236 vs. 3.056±0.294; p=0.01). Tumor 
burden was not different between groups (1.016±0.2082g/cm vs. 1.198±0.2102g/cm; 
p=0.55). Tumors both groups showed comparable CD34 and Ki-67 labeling (CD34: 
0.729±0.4639% vs. 1.39±0.3439%, p=0.37; Ki-67: 24.46±4.726 vs 20.88±5.745, 
p=0.68).
ConCLusion: Voluntary exercise is associated with reduced tumor grade, 
suggesting that exercise attenuates tumor invasion and improves prognosis. The 
absence of exercise effects on tumor burden, proliferation and vascularization may be 
due to the short duration of exercise training.

3413	 Board	#134	 June	2		 8:00	AM	-	9:30	AM
Immuno-modulatory	Effects	Of	Aerobic	Exercise	Training	In	
Dss	-	Induced	Ulcerative	Colitis	
Marc D. Cook, Steve Martin, Jeffrey Woods. University	of	Illinois	
Urbana-Champaign,	Urbana,	IL. 
(No relationships reported)

Inflammatory bowel diseases, such as ulcerative colitis, significantly reduce physical 
functioning and decrease the quality of life in afflicted patients. Preliminary studies 
have shown that there is a positive correlation between physical activity, reduced 
inflammatory biomarkers and inflammatory-related disease activity indices.
PurPose:  The purpose of this study was to determine whether 6 weeks of moderate 
exercise training reduces inflammation and sickness behavior associated with colitis in 
a mouse model.
metHoDs:  Colitis was induced by dextran sodium sulfate (DSS)
treatment in treadmill exercised (Ex/DSS, 8-12 m/min for 6 weeks- 5x/week) or 
sedentary (Sed/DSS) C57Bl/6 male mice while control mice received water (Ex/
H20, Sed/H20) (n=13/group). DSS (2%) was given in drinking water over 5 days. 
Sickness outcomes were assessed by changes in food and fluid intake, body weight 
(BW), and locomotor activity (LMA). Mice were euthanized and brains and colons 
were harvested at 3 days post cessation of DSS administration (Day 8) for analysis of 
inflammatory gene expression.
resuLts: Proinflammatory gene expression (2^δδCT) in the colon were as 
follows: IL-6 (Sed+H2O: 1.63±1.1; Sed+DSS: 16.44±34.3; Ex+DSS: 390.7±515.6; 
Ex+H2O:1.34±1.2); IL-β (Sed+H2O: 1.55±1.3; Sed+DSS: 7.54±13.6; Ex+DSS: 
115.22±154.3; Ex+H2O: 1.13±1.2); TNF-α (Sed+H2O: 2.85±3.7; Sed+DSS: 3.6±4.0; 
Ex+DSS: 15.56±19.8; Ex+H2O: 1.59±2.1). Statistical analysis showed a significant 
intervention*treatment (Ex+DSS) effect for IL-6 (F1,52 = 6.83 ; p=0.012), IL-1β 
(F1,52=6.33 ; p=0.015) & TNFα (F1,52 =5.323 ; p=0.025). Sickness outcomes and brain 
cytokines were not different between groups.
ConCLusions: Six weeks of exercise training caused intensified local colon 
inflammation in mice treated with DSS. While DSS-treated mice exhibited reductions 
in food and fluid intake, BW, LMA when compared to the water-only groups, prior 
exercise training did not exacerbate these symptoms associated with colitis. These 
data demonstrate that exercise can modulate local inflammation in response to DSS-
induced acute ulcerative colitis. Further investigation is essential to characterize these 
effects and elucidate the mechanism that drives this exacerbated immune response in 
the colon.
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ConCLusions: A muscle-secreted protein SPARC suppresses colon tumorigenesis 
via caspase-3 and -8 dependent apoptosis.

3418	 Board	#139	 June	2		 8:00	AM	-	9:30	AM
Effect	Of	Resistance	Training	On	Vcam-1	And	Cortisol	In	
Hiv+	Men	Recovering	From	Substance	Abuse	
John H. Curtis1, Jakob L. Vingren1, Anthony A. Duplanty1, Carianne 
M. Cregar1, Julius F. Cantu2, David W. Hill, FACSM1. 1University	of	
North	Texas,	Denton,	TX.	2Homeward	Bound,	Inc,	Dallas,	TX. 
(No relationships reported)

Human immunodeficiency virus (HIV) and substance abuse (drug and/or alcohol) 
independently impair the cardiovascular and immune systems; importantly, the 
combination of HIV infection and substance abuse might produce more than an 
additive effect on these systems. An elevated concentration of vascular cell adhesion 
molecule 1 (VCAM-1) is a novel risk factor for cardiovascular disease and an elevated 
concentration of cortisol can impair immune function. HIV infection and substance 
abuse can cause elevations in VCAM-1 and cortisol. 
PurPose:  The purpose of this study was to examine the effect of resistance training 
on resting concentrations of VCAM-1 and cortisol. 
metHoDs:  Sixteen men (42 ± 11 years, 180.4 ± 9.1 cm, 89.2 ± 20.7 kg) infected 
with HIV who were enrolled in an intensive 60-day in-patient substance addiction/
abuse treatment program were recruited and assigned to one of two groups using 
randomization: supervised resistance exercise 3 times per week (RT) or no exercise 
training (Control) for six weeks. Before (Pre) and after (Post) the 6-week period, 
resting and fasted blood samples were obtained and analyzed for VCAM-1 and cortisol 
concentrations. 
resuLts: VCAM-1 did not change following the 6-week period for RT (Pre: 352 
± 170 ng·ml-1; Post: 380 ± 182 ng·ml-1) or Control (Pre: 303 ± 224 ng·ml-1; Post: 306 
± 223 ng·ml-1). Similarly, no changes in cortisol were observed for RT (Pre: 603 ± 97 
nmol·l-1; Post: 617 ± 132 nmol·l-1) or Control (Pre: 726 ± 257 nmol·l-1; Post: 720 ± 218 
nmol·l-1). No adverse effects of the intervention were reported. 
ConCLusion: A six-week resistance training program does not elicit changes in 
VCAM-1 or cortisol concentrations in men infected with HIV who are undergoing an 
intensive in-patient substance addiction/abuse treatment program.

G-36	 Free Communication/Poster	-	Exercise	
Immunology	and	Nutrition
JUNE 2, 2012 7:30 AM - 11:00 AM
ROOM: Exhibit Hall

3419	 Board	#140	 June	2		 9:30	AM	-	11:00	AM
Effect	of	Branched-chain	Amino	Acids	Supplementation	
on	Moderate	Exercise	Induced	Changes	In	Circulating	
Lymphocyte	Subsets	
Kaori Matsuo1, Xiumin Zhang2, Farmawati Arta3, Jiro Kikuchi3, 
Shizuka Ogawa3, Akira Motokawa3, Izumi Tabata, FACSM1, Ryoichi 
Nagatomi, FACSM3. 1Ritsumeikan	University,	Kusatsu,	Japan.	
2Jilin	University,	Changchun,	China.	3Tohoku	University	School	of	
Medicine,	Sendai,	Japan. 
(No relationships reported)

PurPose:  Intense long-duration exercise could lead to altered basal immune 
parameters probably due to a significant decrease in the circulating level of plasma 
glutamine. The decrease in plasma glutamine concentration as a consequence of intense 
long-duration exercise was shown to be reversed by BCAA supplementation. Moderate 
exercise induces remarkable changes in circulating number of lymphocyte subsets such 
as NK, NKT and T cells. However, less is known whether administration of high-dose 
BCAA would modulate the immune parameters to a single bout of moderate exercise. 
The aim of the present study is to investigate the effect of BCAA supplementation on the 
number of circulating immune cells during and after moderate exercise.
metHoDs:  Ten healthy, young male triathletes of age 21.8 ± 1.5 yr participated 
in the present double-blind, placebo-controlled study. Each subject performed four 
trial conditions in a random order with at least a seven-day interval: exercise + 
BCAA (14 g), exercise + placebo, sedentary + BCAA, and sedentary + placebo. 
Exercise was performed on a bicycle ergometer for 1 h at 60% VO2max. BCAA or 
placebo supplements were given orally 20 min before exercise. Blood samples were 
collected 30 min before exercise, immediately after and 2 h post-exercise. Plasma 
catecholamines (epinephrine, norepinephrine and dopamine) were measured by high-
performance liquid chromatography. Plasma cortisol concentrations were determined 
by radioimmunoassay. Complete blood count analysis was performed using an 
automated hematology analyzer. Lymphocytes subsets were determined by flow 
cytometry.
resuLts: Exercise induced significant elevations in the concentrations of plasma 
catecholamines. Plasma catecholamines were remarkably increased immediately after 
exercise. However, no significant change was observed in plasma cortisol. BCAA 

3416	 Board	#137	 June	2		 8:00	AM	-	9:30	AM
Regular	Tai	Chi	Chuan	Exercise	Decreases	the	Number	Of	
Type	2	Cytokine-producing	Cells	In	Postsurgical	Nonsmall	
Cell	Lung	Cancer	Survivors	
Ru Wang1, Jing Liu2, Yajun Zhang1, Beibei Luo1, Peijie Chen1, 
Dinghai Yu2. 1School	of	Kinesiology,Shanghai	University	of	Sport,	
Shanghai,	China.	2School	of	Wu	Shu,Shanghai	University	of	Sport,	
Shanghai,	China. 
(No relationships reported)

PurPose:  Tai Chi Chuan (TCC) exercise is beneficial for treatment of diseases such 
as cardiovascular malignancies and rheumatoid arthritis. Its possible benefits to lung 
cancer survivors, however, remain to be determined. The effect of a 16-week TCC 
exercise intervention on CD4+ helper T cells (Th1 and Th2) and CD8+ cytotoxic T cells 
(Tc1 and Tc2) in postsurgical nonsmall cell lung cancer survivors was investigated.
metHoDs:  A controlled study was performed in 13 lung cancer survivors who 
practiced TCC and 14 control lung cancer survivors who did not practice TCC. The 
whole blood count, main hormone levels (cortisol, catecholamine, β-endorphin), and 
cytokines (IFN-γ, IL-4) of Th1/Th2 and Tc1/Tc2 reaction were measured before (t = 0) 
and after (t = 16 weeks) a 16-week TCC exercise intervention.
resuLts: Th2 and Tc2 levels at t = 16 weeks in the TCC group remained unchanged 
(1.55 ± 0.47vs1.79 ± 0.89,P>0.05)and significantly decreased(22.41 ± 8.94vs18.82 
± 6.87,P<0.05), respectively, while a significant increase in both the Th2 (1.61 ± 
0.75vs2.92 ± 1.26,	P<0.05)and Tc2 (17.65 ± 6.10vs19.13 ± 5.78, P<0.05)levels was 
observed in the control group at t = 16 weeks. No significant changes in the Th1 and 
Tc1 levels were observed, except for a significant decrease in the Tc1 level (24.20 ± 
10.43vs20.74 ± 7.74, P<0.05)at t = 16 weeks in the control group. The IFN-γ (Type 
1 cytokines including Th1 and Tc1) significantly decreased (37.90 ± 11.99vs34.43 
± 0.95, P<0.05)in the control group and decreased, but not significantly(42.53 ± 
11.07vs40.58 ± 13.16, P<0.05), in the TCC group at t = 16 weeks. The IL-4 level 
(Type 2 cytokines including Th2 and Tc2) significantly increased(19.08 ± 6.45vs21.69 
± 6.41, P<0.05) in the control group, but significantly decreased(23.95 ± 8.80vs20.61 
± 7.13, P<0.05) in the TCC group at t = 16 weeks. A significant increase in the cortisol 
level was observed at t = 16 weeks in the control group and a significant decrease in 
the level of catecholamine was observed at t = 16 weeks in the TCC group.
ConCLusions: A 16-week TCC exercise intervention prevented the increase of 
circulating Th2 and Tc2 cell levels, but not of Th1 and Tc1 cells, in nonsmall cell lung 
cancer survivors, suggesting that TCC may have a role in ameliorating the balance 
of humoral and cellular immunity and possibly potentiating human immunity against 
tumors.

3417	 Board	#138	 June	2		 8:00	AM	-	9:30	AM
A	Muscle-Secreted	Protein	SPARC	Suppresses	Colon	
Tumorigenesis	via	Apoptotic	Effect	
Wataru Aoi1, Yuji Naito2, Tomohisa Takagi2, Yuko Tanimura2, 
Yoshikazu Takanami3, Yukari Kawai4, Hiroshi Ichikawa5, Toshikazu 
Yoshikawa2. 1Kyoto	Prefectural	University,	Kyoto,	Japan.	2Kyoto	
Prefectural	University	of	Medicine,	Kyoto,	Japan.	3Otsuma	Women’s	
University,	Kyoto,	Japan.	4Louis	Pasteur	Center	for	Medical	
Research,	Kyoto,	Japan.	5Doshisha	University,	Kyoto,	Japan. 
(No relationships reported)

Several epidemiological studies have shown that regular exercise can prevent the onset 
of colon cancer, although the mechanism involved is unclear. Recently, we identified 
a muscle-secreted protein SPARC (secreted protein acidic and rich in cysteine) which 
is elevated in circulation in response to exercise. In a mouse model of colon cancer, 
regular exercise suppressed the generation of tumorigenesis in colon obtained from 
wild-type mice, but not found in SPARC-null mice.
PurPose:  To investigate the mechanism of anti-tumorigenesis effect via SPARC 
induced by exercise.
metHoDs:  Firstly, we investigated the effect of SPARC on colon tumorigenesis 
in azoxymethan (AOM)-injected SPARC-null and wild-type mice. The mice carried 
out six weeks of regular low-intensity exercise after AOM injection. The numbers of 
aberrant crypt foci (ACF) and terminal deoxynucleotidyl transferase dUTP nick end 
labeling (TUNEL)-positive cells were counted in the colon. Expression of apoptotic-
related proteins was measured by immunoblotting. Secondly, colon26 cells were 
cultured in the presence or absence of mouse recombinant SPARC (mrSPARC) or 
medium obtained from cyclic-stretched C2C12 myotubes. Cell proliferation and 
apoptotic effect were examined.
resuLts: Regular exercise significantly reduced the formation of ACF in wild-
type mice (number: 4.8 ± 0.7 to 2.0 ± 0.6 count, P < 0.01) but not SPARC-null mice. 
TUNEL assay showed that regular exercise increased the number of apoptotic colon 
cells in wild-type mice (apoptotic index: from 0.66 ± 0.11 to 0.92 ± 0.09%, P < 0.05); 
however, there was no difference between the sedentary and exercised SPARC-null 
mice. Furthermore, regular exercise increased the levels of cleaved caspase-3 and -8 in 
wild-type mice but not SPARC-null mice. In vitro studies, addition of both mrSPARC 
and the conditioned medium significantly prevented proliferation of colon cancer cells, 
along with an elevation of apoptotic cells.
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differences between Day 1 and Day 28 were significant at 150 min post exercise with 
a greater decline in subjects taking placebo compared to those taking nucleotides 
(1,85±1,9 vs -0,50±2 mg/dL, P<0,05). No differences were detected in physiological 
parameters such as Tsk, Tc or HR. On day 30, the RPE was lower (P<0.05) in subjects 
of Inmunactive group compared to placebo after 10, 20 and 30 min of exercise.
ConCLusions: These findings suggest that supplementation with a nucleotide-
based product for 4 weeks could counteract the impairment of immune function after 
heavy exercise.

3422	 Board	#143	 June	2		 9:30	AM	-	11:00	AM
The	Effect	Of	Docosahexaenoic-rich	Fish	Oil	
Supplementation	On	Cytokines	Production	By	Neutrophils	
And	Lymphocytes	Before	And	After	A	Marathon	Race	
Vinicius Coneglian Santos1, Adriana Cristina Levada-Pires1, 
Samia Rocha Alves2, Tânia Crisitna Pithon-Curi2, Rui Curi1, Maria 
Fernanda Cury-Boaventura2. 1Universidade	de	São	Paulo,	São	
Paulo,	Brazil.	2Universidade	Cruzeiro	do	Sul,	São	Paulo,	Brazil. 
(No relationships reported)

PurPose:  Prolonged intense exercise such as marathon race is associated 
with transient suppression of immune function and alterations on neutrophils and 
lymphocytes function. OBJECTIVE: The aim of this study was to investigate the 
effect of docosahexaenoic (DHA)-rich fish oil (FO) supplementation on cytokines 
production by neutrophils and lymphocytes before and after a marathon race. 
metHoDs:  Twenty one athletes participated in this study, eight marathon runners 
were supplemented with 3 g of FO daily for 60 days (FO group) and thirteen athletes 
were not supplemented (C group). The cytokines (IL-1ra, IL-2, IL-10 and TNF-α) 
production by lymphocytes and neutrophils (2 x 106) were determined in the culture 
supernatant before and after race. 
resuLts: In the C group, marathon race decreased IL-2, TNF-α and IL-10 
production by lymphocytes (by 55%, 95% and 50 %, respectively) and IL-1ra (by 
80%) production by neutrophils. The FO supplementation decreased IL-1ra (by 48%) 
and increased IL-10 (by 82%) production by neutrophils but not altered cytokines 
production by lymphocytes before and after the marathon race. 
ConCLusion: DHA-rich FO supplementation prevented the decrease in cytokine 
production by lymphocytes and had a partial anti-inflammatory effect on cytokines 
production by neutrophils.

G-37	 Free Communication/Poster	-	Exercise	
Training	and	Adaptations
JUNE 2, 2012 7:30 AM - 11:00 AM
ROOM: Exhibit Hall

3423	 Board	#144	 June	2		 8:00	AM	-	9:30	AM
Training	Of	A	Female	World-elite	Rower	In	Pre-olympic	
Year	
Yongming Li1, Wei Zi2, Chunmei Cao3, Xiaoping Chen4, Ulrich 
Hartmann1. 1Faculty	of	Sport	Science,	University	of	Leipzig,	Leipzig,	
Germany.	2Faculty	of	Sport	Science,	Henan	University,	Kaifeng,	
China.	3Department	of	Physical	Education,	Tsinghua	University,	
Beijing,	China.	4Faculty	of	Sport	Science,	Ningbo	University,	
Ningbo,	China. (Sponsor: Ralph Beneke, FACSM)
(No relationships reported)

Rowing is an aerobic-dominated sport with approximate 80% of aerobic energy 
supply. Therefore, a huge amount of training is required to be emphasized on aerobic 
endurance. For training practice it is also important to know the load structure of 
different intensity categories.
PurPose:  This study aims to analyze the training intensity distribution of a Chinese 
women single scull (W1x) in pre-Olympic year, who was successful several times in 
world championships and Olympic Games (OG).
metHoDs:  The training load of a W1x sculler (32yrs, 177cm, 71kg, 18yrs of training 
experience as rower) in pre-Olympic year was analyzed according to the recording 
of actual training. All the rowing on water and ergometer, as well as cross-training 
(running and cycling) from October, 2007 to OG in 2008 was documented in minutes. As 
established by Seiler et al., three zones of intensity were divided by lactate threshold 1 
(LT1, approximate 2 mM) and lactate threshold 2 (LT2, approximate 4 mM).
resuLts: In the observed period, 5827km (127km/week) were covered by the W1x, 
including 4202km on water, 910km on ergometer, and 715km in running and cycling. 
When divided by intensity zones, 75.2% of the distance was distributed in zone 1. The 
percentage of zone 2 and zone 3 was 22.4% and 2.4%, respectively. After dividing the 
training year into preparatory period (October to middle of March) and competition 
period (middle of March to OG), it was found that the training at or around lactate 
threshold (zone 2) decreased significantly from 34.4% in the preparatory period to 
8.7% in the competition period, which was sacrificed by increasing the training volume 

did not modify the stress hormone responses to exercise. Exercise led to significant 
increases in numbers of leukocytes and lymphocyte subsets including NK cells, NKT 
cells, CD8+ and CD3+CD8+CD45RO+ T cells. However, no significant modification 
effect of BCAA was observed on these basal immune parameters to exercise.
ConCLusions: BCAA had no modification effect on the hormonal and immune 
parameter changes in response to moderate exercise.

3420	 Board	#141	 June	2		 9:30	AM	-	11:00	AM
Endurance-training	Effects	On	Intracellular	Calcium	And	
Iron	In	Cd4+	Lymphocytes	In	Young	And	Old	Men	
Suzanne Broadbent, Dr. Southern	Cross	University,	Lismore	NSW,	
Australia. 
(No relationships reported)

PurPose:  Intracellular calcium (Ca2+i )and iron (Fe3+i) are critically involved 
in intracellular signalling within CD4+ cells yet little is known of long-term 
exercise effects on these variables in relation to CD4+ activation and function. We 
investigated the effects of 12 months of aerobic/endurance exercise on Ca2+i and Fe3+i 
concentrations within CD4+ lymphocytes in old and young men compared to sedentary 
controls.
metHoDs:  We compared young (30±5 yr) trained (TRY, n=14) and sedentary 
(UTY, n=12) men to older (69±5) trained (TRO, n=14) and sedentary (UTO, n=10) 
men for 12 months. The TRY group completed daily endurance training (60-120 min 
day, 60-80% VO2peak) while the TRO group cycled for three 60 min sessions per week 
(60-75% VO2peak). Venous blood was analysed every month for resting lymphocyte 
counts. CD4+ cells were separated and stimulated with thapsigargin to quantify Ca2+i, 
using Fluo-3 AM and flow cytometry. Further CD4+ lymphocytes were incubated with 
Calcein AM to assess Fe3+i (flow cytometry).
resuLts: The TRY group had a significantly higher CD4+ concentration than 
UTY for 4 months (37±7%, p<0.05); no CD4+ count difference between TRO and 
UTO. Ca2+i was significantly higher in January for all groups (TRY=298±5 nM; 
UTY=260±15 nM; TRO=160 nM; UTO=210 nM) with significant increases also in 
September A and July. TRY and UTY had significantly higher peak Ca2+i (70±4%, 
20±3%) compared to TRO and UTO. UTO Ca2+i was significantly higher in September 
A but lower in January compared to TRO; TRY was higher in November compared 
to UTY. There was an inverse relationship between Ca2+i and Fe3+i, with significantly 
lower Fe3+i in January-February (all groups), July (TRO, UTO) and September A (TRY, 
UTY). TRY and UTY (January) had less Fe3+i (-66±6%, -65±6%, p<0.05) than TRO 
and UTO (February). TRY had significantly higher Fe3+i than UTY in November; UTO 
had higher Fe3+i than TRO in May.
ConCLusions: Training had little effect on Ca2+i and Fe3+i although CD4+ 
increased in the TRY group. Significant spikes in Ca2+i and Fe3+i may relate to 
increased intracellular signalling and/or transcription, and seasonal changes in CD4+ 
function, during January, July and September. Age-related differences in Ca2+i and 
Fe3+i may be due to changes in intracellular Ca2+i /Fe3+i storage and signalling with 
ageing.

3421	 Board	#142	 June	2		 9:30	AM	-	11:00	AM
Dietary	Nucleotide	Supplementation	Improves	The	Immune	
Response	After	Strenuous	Exercise	In	A	Cold	Environment	
Daniel Martínez-Puig1, Joan Riera2, Victoria Pons2, Carles Chetrit1. 
1BIOIBERICA	S.A.,	Palafolls,	Spain.	2Centre	d’Alt	Rendiment	
(GIRSANE),	Sant	Cugat	del	Vallés,	Spain. 
( D.	Martínez-Puig: Contracted Research - Including Principle 
Investigator; BIOIBERICA S.A..)

Strenuous exercise has been classically associated to immune-suppression and 
consequently to an increased risk of infections, especially at the upper respiratory tract. 
PurPose:  The aim of the present study was to test the impact of a specific 
nucleotide formulation (Inmunactive, Bioiberica, Spain) on the immune function of 
athletes after a heavy exercise bout in cold conditions.
metHoDs:  Twenty male taekwondo athletes with a mean (±SD) age, height, 
weight, percent body fat, of 21,4±6,3 years, 178,1 ±8,5 cm, 73,86±12,6 kg, 12,53±3,2 
% were included in a double-blind placebo-controlled trial. Two weeks before the 
test, all the subjects performed a cycling maximal incremental test to determine his 
maximal oxygen uptake (VO2max), and the corresponding Watts at 60% (W1) 70% 
(W2) and 90% (W3) of VO2max were calculated by linear interpolation.
The subjects were randomly divided into two groups of 10 subjects and were 
supplemented with placebo or Inmunactive at 600mg/day during a period of 30 days. 
On day 0 and on day 30 each subject undertook an exhaustion exercise test using a 
cycloergometer at work corresponding to W1 for 10 min, W2 for 20 min and W3 until 
fatigue. Skin temperature (Tsk), core temperature (Tc), heart rate (HR), lactate [La] and 
rating of perceived exertion (RPE) was recorded during the test. Immediately before, 
30 minutes, 150 minutes and 24 hours after the test, blood and saliva samples were 
obtained for determination of blood cell concentrations, index of total lymphocyte 
proliferation (LTP) and salivary immunoglobulin A (SIgA).
resuLts: On day 30, LTP decreased at 24h after the exercise test in the placebo 
group but not in the Inmunactive group (-15,34±5,25 vs 13,15±4,97, P<0,01). SIgA 
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3426	 Board	#147	 June	2		 8:00	AM	-	9:30	AM
Effect	Of	Different	Dose	Of	Exercise	Volume	And	Intensity	
On	Peak	O2	Consumption	In	Adult	Men	
jiashi Lin, Yi Yan, Hao Su, Yueqin Yang, Xian Guo, Yan Zhao, 
Minhao Xie. Beijing	Sports	University,	Beijing,	China. (Sponsor: 
LiliJi, FACSM)
(No relationships reported)

PurPose:  Although	higher levels of cardiorespiratory fitness (CRF) associate with 
lower cardiovascular disease (CVD), the exercise prescription required for the optimal 
enhancement is not known, moreover, the mechanisms for the different effects of 
volume or intensity on peak O2 consumption (VO2peak) remain sparse. This study was 
to determine whether exercise prescriptions differing in volume or intensity also differ 
in their CRF after 12 weeks training, and investigate the mechanisms for increases in 
VO2peak with different dose.
metHoDs:  A total of 67 sedentary subjects aged 40-49yr were assigned to 
participate for 12 weeks in a control group or in one of three exercise groups: 1) 
low volume/moderate intensity (LVMI, equivalent of ~19km/wk, 1200kcal/wk at 
40-55%VO2peak, 2) low volume/vigorous intensity (LVVI, ~19km/wk, 1200kcal/wk at 
65-80%VO2peak) and 3) high volume/vigorous intensity (HVVI, ~32km/wk, 2000kcal/
wk at 65-80%VO2peak). Participants were instructed to not change their usual diet 
throughout the study. The 47 subjects who complied with these guidelines served as 
the basis for the main analysis. VO2peak and time to exhaustion (TTE) were tested before 
and after 12 weeks training. Maximal cardiac output (Q) and stroke volume (SV) were 
measured using echocardiography, maximal arterial-venous O2 difference (a-vO2diff) 
was calculated from the equation: a-vO2diff(ml O2/100ml blood) = VO2(L/min)/Q(L/
min)×100.
resuLts: All exercise groups increased VO2peak and TTE compared to the baseline. 
VO2peak increased significantly(p<0.05) in both LVVI (29.36±5.31ml/kg/min vs 
34.33±4.18ml/kg/min) and HVVI (32.11±7.67ml/kg/min vs 37.35±5.80ml/kg/min ) 
groups, 16.9% and 16.4% respectively; the LVVI resulted in greater improvement than 
the LVMI(29.28±3.91ml/kg/min vs 31.71±4.11ml/kg/min). It seems that VO2peak is 
respond to intensity not volume. Maximal a-vO2diff increased in all exercise groups, but 
Q and SV only enhance in the two vigorous groups.
ConCLusions: Although exercising at level of 19km/wk at 40-55%VO2peak is 
sufficient to increase VO2peak, the vigorous intensity is more variable for increase 
VO2peak. The improvement of Q and SV are better than a-vO2diff for enhance VO2peak.

3427	 Board	#148	 June	2		 8:00	AM	-	9:30	AM
ACSM	Recommended	Exercise	Reduces	Intrahepatic	
Triglyceride	And	VLDL-TG	Secretion	Rate	In	Obese	
Individuals	With	Nafld	
Erik Kirk1, Shelby Sullivan2, Bettina Mittendorfer2, Bruce Patterson2, 
Samuel Klein2. 1Southern	Illinois	University	Edwardsville,	
Edwardsville,	IL.	2Washington	University	in	St.	Louis	School	of	
Medicine,	Saint	Louis,	MO. 
(No relationships reported)

Nonalcoholic	fatty	liver	disease	(NAFLD)	and	alterations	in	hepatic	lipoprotein	
kinetics	are	common	metabolic	complications	associated	with	obesity.	Caloric	
restriction	is	often	advocated	for	treating	NAFLD,	however,	the	effects	of	exercise	
alone	on	intrahepatic	triglyceride	(IHTG)	content	and	VLDL-triglyceride	(TG)	
secretion	rate	is	unknown. 
PurPose:  The aim of this study was to evaluate the effect of the American College 
of Sports Medicine physical activity guidelines for adults on IHTG content and VLDL 
kinetics in obese persons with NAFLD. 
metHoDs:  Eighteen obese people (BMI=38.1±4.6 kg/m2) with NAFLD were 
randomized to 16 weeks of verified exercise training (45-55% VO2peak, 30-60 min x 5 
days/week; n=12) or observation (control; n=6). Liquid formula dietary supplements 
were provided to prevent exercise-induced weight loss. Magnetic resonance 
spectroscopy and stable isotope tracer infusions in conjunction with compartmental 
modeling were used to evaluate IHTG content and hepatic VLDL-TG secretion rates. 
resuLts: Exercise training resulted in a 10.3±4.6% decrease in IHTG content 
(p<0.05), but did not change total body weight (103.1±4.2 kg and 102.9±4.2 kg before 
and after training) or percent body fat (38.9±2.1% and 39.2±2.1% before and after 
training). Although not significant (p=0.07), exercise training did show a 5% reduction 
in VLDL-TG secretion rate (17.7±3.9 µmol/min and 16.8±5.4 µmol/min before and 
after training). 
ConCLusions: Performing physical activity as recommended by the ACSM 
reduces IHTG content and hepatic lipoprotein kinetics in obese persons with NAFLD.

in zone 1 and 3 from 63.5% to 88.6%, and from 2.1% to 2.7%, respectively.
ConCLusions: Compared with the so-called polarized-training model on the basis 
of diary record of training session, the training of the studied subject on the basis 
of recording every actual training minute is, otherwise, pyramid-like. This is not in 
line to the findings of Seiler et al. Quantification of training load based on training 
sessions can overestimate the high intensity volume (zone 3), which deviates from the 
physiological background of training in endurance sports.

3424	 Board	#145	 June	2		 8:00	AM	-	9:30	AM
The	Effect	of	8	Weeks	of	Race	Walk	Training	on	Maximum	
Oxygen	Capacity	
Erika R. Shaver, Anthony Caterisano, FACSM, Ian Whatley, 
Raymond F. Moss. Furman	University,	Greenville,	SC. 
(No relationships reported)

Race walking is a competitive sport that has somewhat limited popularity in the US 
despite its inclusion as an Olympic event. Little research has been done on the fitness 
benefits of this low-impact form of aerobic training compared to other higher impact 
aerobic activities. 
PurPose:  To test the efficacy of an 8-week race walking program on maximum 
oxygen uptake (VO2max) among untrained women. 
metHoDs:  Ten untrained women (mean age = 26.3 ± 1.8 yr.) volunteered 
to participate in the study. All subjects were tested for VO2max via open circuit 
spirometry on a motorized treadmill using a modified Astrand graded exercise protocol 
pre- and post-training. Over the 8-week training period subjects were instructed on 
proper race walking technique and individually trained by a coach 2-3 days per week 
for 20-30 minutes per day, starting with 20 minutes per day but progressing each week 
until each was training 30 minutes per day 3 days per week. Data were analyzed using 
a T-test. 
resuLts: Subjects showed a significant increase in VO2max from 36.73±1.22 ml/kg/
min to 39.03±1.28 ml/kg/min (P<0.01), which represents a 6.26% improvement. 
ConCLusions: The improvement in VO2max of 6.26% is in line with similar 
training results found in studies using the same time frame but different higher impact 
training modes. These results suggest that race walking is a viable alternative to other 
high impact modes of aerobic training with the potential for less injury risk associated 
with these traditional modes.

3425	 Board	#146	 June	2		 8:00	AM	-	9:30	AM
Change	in	Aerobic	Efficiency	Among	Novice	Female	Race	
Walkers	Following	8	Weeks	of	Training	
Anthony Caterisano, FACSM, Erika R. Shaver, Ian Whatley, 
Raymond F. Moss. Furman	University,	Greenville,	SC. 
(No relationships reported)

Race walking is an Olympic track and field event that requires strict adherence to rules 
on proper walking form. Novice race walkers must master specific techniques for legal 
race walking or face disqualification for breaking form during a race. 
PurPose:  To measure the aerobic efficiency of novice race walkers and see how it 
changes during a 4 week and 8 week time period of training. 
metHoDs:  Ten untrained, females (mean age = 26.3 ± 1.8 yr.) volunteered and 
were tested for baseline VO2max via open circuit spirometry on a motorized treadmill, 
using a modified Astrand graded exercise test. Following an orientation day in which 
subjects learned proper race walking technique, they returned to the lab and were 
tested for VO2 while race walking at 14 MPH on a motorized treadmill. Subjects were 
individually trained 2-3 days per week for 20 - 30 minutes per workout, with a gradual 
progression from 20 min./workout, 2 days/wk. to 30 min./workout 3 days/wk. The 14 
MPH race walking testing protocol was performed after week 4 of training. After week 
8 of training the VO2max and the 14 MPH race walking test were repeated. The VO2 
data were expressed as a % of VO2max for each testing interval. In addition, stride 
length and frequency were monitored during the 14 MPH trials using a Dartfish™ 
analysis. An ANOVA with a Tukey post hoc test was used to analyze differences 
between means. 
resuLts: As training progressed from week 1 through week 8 the subjects showed 
a significant decrease in the % of VO2max needed to maintain the 14 MPH race walk. 
Statistical analysis showed a significant difference between % of VO2max as follows: 
Week 1 (67.26 ± 2.49%) week 4 (66.54 ± 2.69%) and week 8 (63.01 ± 2.12%, p< 
0.05). This was accompanied by a significant increase in stride rate as follows: week 1 
(141.85 ± 7.16 strides/min.) week 4 (142.85 ± 8.62 strides/min.) and week 8 (145.38 ± 
9.161 strides/min.,	p< 0.05). 
ConCLusions: The results of this study suggest that aerobic efficiency among 
novice race walkers can be improved in 8 weeks of training and that the improvements 
appear to be related to increased stride frequency.
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3428	 Board	#149	 June	2		 8:00	AM	-	9:30	AM
Recumbent	Cross-Training	is	a	Viable	Exercise	Option	for	
Overweight	Adults	
Heidi B. IglayReger, Timothy A. Muth, Christine A. Robert, Mark 
D. Peterson, Paul M. Gordon, FACSM. University	of	Michigan,	Ann	
Arbor,	MI. 
(No relationships reported)

Though recumbent fitness equipment is a valuable exercise and rehabilitation tool, 
particularly for older or physically disabled populations, it is an underutilized modality 
in other populations. Overweight individuals often gravitate towards recumbent 
equipment, as these low-impact modalities are better tolerated. However, the metabolic 
cost of recumbent exercise is not clearly defined in this population, precluding its 
endorsement by health care professionals.
PurPose:  To assess the metabolic cost of recumbent cross-training (rX) and 
recumbent bicycling (rB) in overweight adults at prescribed and self-selected 
intensities.
metHoDs:  Subjects performed exercise on a recumbent cross-trainer (utilized 
arms and legs) and a recumbent bicycle at 60% of treadmill VO2 max (int60) and at 
a self-selected intensity (intSS). The orders of these testing days and intensities were 
counterbalanced. Resistance was varied to achieve these intensities while cadence 
remained constant (80 spm/rpm); subjects were blinded from workloads. VO2 and 
VE dynamics (K4b2, Cosmed, Rome, Italy), heart rate (Polar Team2, Polar Electro, 
New Hyde Park, NY), blood pressure and ratings of perceived exertion (RPE) 
were measured throughout exercise. Subjects completed a questionnaire after both 
intensities of exercise on each piece of equipment (4 total) to assess overall ratings 
of the exercise equipment. Differences between conditions were assessed via paired 
t-tests. Data presented as mean±SE.
resuLts: Sixteen (n=8 female) overweight (BMI 31±1 kg/m2) adults (40±3y, range 
20-54y) completed this study. Both objective (HR and VO2) and subjective (RPE) 
exertion were higher in int60 vs. intSS for rX (HR, VO2, RPE: 129±3bpm, 18.4±1.0 
ml·kg-1, 15±1 vs. 113±6bpm, 13.8±1.1 ml·kg-1, 12±1, p<0.05 all), but not for rB 
(p>0.05 all). There were no differences in int60 for rX vs. rB, though intSS HR and 
VO2 were lower in rX vs. rB (rB 131±6bpm, 16.9±0.7 ml·kg-1, p<0.05). Exercise 
equipment preference did not differ between modalities or intensities.
ConCLusions: Though overweight individuals chose to exercise at a lesser 
intensity while rX, both rX and rB elicited metabolic responses consistent with 
recommended exercise intensities for weight management and provide a viable low-
impact activity for this population.
Supported by NuStep, Inc.

3429	 Board	#150	 June	2		 8:00	AM	-	9:30	AM
The	Effect	Of	Rubber	Tube	Harness	Training	Device	On	
Selected	Physiological	Variables	In	Young	Male	Subjects	
Anita Haudum, Jürgen Birklbauer, Roland Sieghartsleitner, 
Christoph Gonaus, Serge P. von Duvillard, FACSM, Erich Müller. 
University	of	Salzburg,	Hallein-Rif,	Austria. 
(No relationships reported)

PUPOSE: We investigated the effect of rubber tube harness training device where 
the rubber tubes were attached between the ankle and the lower back on selected 
physiological and metabolic variables during constant running speed of 30 min in 
healthy male subject (mean+SD: age 26.3+8.4 yrs; Wt: 74.4+2.5 kg; Ht: 178.0+8.7 cm; 
BMI: 23.3+1.6 kg.m-2). 
metHoDs:  18 subjects were divided into 2 groups. One group (N=10) served 
as experimental (EG) and the other (N=8) as comparison group (CG). Both groups 
underwent the same tests of 30min at constant speed of 10.5 km.h-1. Test 1 (T-1) 
was conducted in the beginning with and without rubber tube harness in both groups, 
followed by Test 2 (T-2) after 7 wk, and again 7 wk after the last test (T-3). Both 
groups trained for a total of 18 training sessions for 7 wk for 45min during first wk, 
increasing time to 50min (at wk 2) and 55min at wk 4-7; however, the CG group 
trained without rubber tube harness throughout 7 wk and conducted the same constant 
running training sessions. 
resuLts: Statistical analysis, repeated measure analysis of variance revealed no 
statistically significant difference for oxygen uptake, minute ventilation, breathing 
frequency, tidal volume, caloric unit cost (P>0.05). The only metabolic variable that 
was significant was blood lactate (LA) (P<0.05). There were statistically significant 
differences in blood LA in T-1 between both groups running with and without rubber 
tubes only (P<0.05). At T-2, there was a significant reduction in blood LA for EG with 
rubber tube harness running from T-1 to T-2 (P<0.006) and for CG between T-1 and 
T-2 for running without the tubes (P<0.05). There were no statistical differences at T-3. 
ConCLusion: Our results suggest that the use of this training device does not 
appear to yield additional training benefits but the use of rubber tube harness device 
may be useful as a training modality. However, changes in testing protocol, intensity of 
training, duration and frequency may also alter the test results as well as better control 
of the comparison group.

3430	 Board	#151	 June	2		 8:00	AM	-	9:30	AM
Comparison	of	Alter-G	Treadmill	Run	Training	to	Land	
Treadmill	Training	
Dustin P. Joubert1, Brad S. Lambert1, Nicholas P. Greene2, Stephen 
F. Crouse, FACSM1. 1Texas	A&M	University,	College	Station,	TX.	
2University	of	Virginia,	Charlottesville,	VA. 
(No relationships reported)

PurPose:  The Alter-G (AG) treadmill utilizes a lower-body inflation chamber to 
decrease an individual’s body weight and impact while running. There is little research 
investigating the long-term training effects of this device, particularly in comparison to 
land treadmill (LT) training. 
metHoDs:  Ten subjects (5 male, 5 female; 37 ± 12 yrs; 83 ± 29 kg) performed a 
Bruce treadmill protocol to determine VO2max at the beginning and end of 12-weeks 
of AG training at 70% body weight. Subjects trained 3 days/week progressing from 
60-85% VO2max and from 250-500 kcal/session. DEXA body composition was also 
assessed. AG subjects were then matched with 10 subjects (5 male, 5 female; 41 ± 11 
yrs; 86 ± 18 kg) who had previously completed the same training prescription for LT 
at full body weight and underwent the same physiological testing. For all independent 
variables, the change (End - Beginning) was calculated for each group. The change 
data were analyzed using a 2 (group) x 1 (change) SAS mixed model ANOVA with 
a Tukey’s post hoc test for group. The main effect for group was used to determine 
between group significance. Within group significance was determined using p-values 
for least square means estimates for each group’s change scores. 
resuLts: See table. 

Body Mass 
(kg)

%
Fat

Fat Mass
(g)

Lean Mass 
(g)

FM Arms 
(g)

FM Trunk 
(g)

Bruce Time 
(min)

VO2max (ml/
min)

VO2max (ml/
kg/min)

AG
(n=10)

0.8 ± 2.5
-0.9 ± 
2.0

-330 ± 
1842

1086 ± 
1185**

27 ±
192

-409 ± 1247 0.55 ± 0.95**
160.5 ± 
160.4**

2.2 ±
2.0**

LT
(n=10)

-1.2 ± 2.3
-0.5 ± 
1.3

-1069 ±
1626

-324 ± 1712
-139 ± 
222**

-816 ± 
1205**

1.58 ± 0.37**
272.2 ± 
298.0**

3.7 ±
3.6**

Between
p-value

0.087 0.593 0.354 0.046* 0.091 0.467 0.005* 0.310 0.281

Values mean change ± SD.
p-values in table for between group differences. *p < 0.05 between groups.
Within group significance indicated in group rows. **p < 0.05 within group.

ConCLusions: AG training did equally well in improving VO2max but achieved 
lower gains in Bruce time compared to LT. AG increased lean mass, while LT 
decreased fat mass in more regions. This was in line with the overall tendency towards 
slight body mass increases in AG and slight weight loss in LT. Overall, AG had a 
positive effect on fitness markers, but was less specific at improving run performance.
Partial support from HydroWorx International, Inc. and AlterG, Inc.

3431	 Board	#152	 June	2		 8:00	AM	-	9:30	AM
Metabolic	Cost	Comparison	Of	Running	On	An	Aquatic	
Treadmill	With	Water	Jets	And	Land	Treadmill	With	Incline	
Ryan Porter, Sarah Blackwell, Gerald Smith, FACSM, Dale Wagner, 
Dennis Dolny. Utah	State	University,	Logan,	UT. 
(No relationships reported)

PurPose: This study investigated whether running on a land treadmill (TM) at 
specific inclines provides a comparable energy expenditure (EE, oxygen consumption,
metHoDs: Sixteen participants completed two trials on separate days on a TM 
and ATM. For each trial subjects performed eighteen, 3-4 min submaximal runs at 
three self selected speeds (slow, medium, and fast) with either water jet resistances 
of 0-100% of maximum jet flow capacity in 20% increments during ATM or inclines 
of 0-10% in 2% increments during TM. Trials were separated by at least 48 hours. 
Oxygen consumption (VO2), heart rate (HR), and rate of perceived exertion (RPE) 
were recorded during each trial. Repeated Measures ANOVA (GLM) with post hoc 
analysis identified location of significant differences
resuLts: VO2 increased (p<0.001) in linear fashion during TM with each increase 
in incline. When running at similar speeds with no resistance (jets or incline) or with 
20% jets ATM yielded lower (p<0.001) VO2 than TM. ATM with 40% jets matched EE 
during TM at 0% incline. ATM with 60% jets EE was similar to TM with 4% incline 
while EE was greater (p<0.01) during ATM 80% and 100% jets compared to TM with 
8% and 10% incline. Comparable relationships were observed for HR while RPE was 
similar for ATM and TM except at 80 and 100% jets in ATM that were greater (p<0.01) 
compared to TM 8 and 10%.
ConCLusions:While TM yields a linear increase in EE with increasing incline, 
ATM with jet flows yield a non-linear increase with little change in EE with jet 
resistance changes from 0-20%, linear increase in EE from 20 -60 % with an 
exponential increase in EE from 60-100%. This relationship may be a result of non-
linear application of drag forces on the torso created by the velocities of the water jets. 
With appropriate selection jet resistances in ATM can be used to mimic EE during 
inclined TM running on land.
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3432	 Board	#153	 June	2		 8:00	AM	-	9:30	AM
Effects	of	Intermittent	Hypoxia	or	Hyperoxia	during	High-
Intensity	Interval	Training	on	Endurance	Determinants	
Ting Yao Wang, male, Mein Mein Lee, female, Chun Yi Shih, male, 
Kuei Hui Chan, female. National	Taiwan	Sport	University,	Taoyuan	
County,	Taiwan. 
(No relationships reported)

Comparing	with	breathing	normoxia,	hyperoxia	improves	exercise	performance	
and	decreases	blood	lactate	concentrations	in	steady-state	and	hypoxia	enhances	
responses	of	cardiac	output,	heart	rate,	ventilation,	and	sympathoadrenergic	
activity	during	exercise.	High-intensity	interval	training	(HIT)	provids	an	up-
regulated	contribution	on	both	of	aerobic	and	anaerobic	metabolism	which	
enhances	the	availability	of	ATP	and	improves	the	energy	status	in	working	
muscle.	Breathing	intermittent	hypoxia	or	hyperoxia	during	HIT	may	provide	
different	effects	in	endurance	determinants.
PurPose:  To compare the effects of inspiring hypoxia, normoxia or hyperoxia in 
recovery intervals during HIT on VO2max, ventilatory threshold (VT) and time to 
fatigue (Tlim).
metHoDs:  Twenty four healthy male participants were randomly assigned to 
hypoxia (N=8, 22.3+2.5 yrs, 16% O2), normoxia (N=8, 22.3+1.9 yrs, 20.9% O2) or 
hyperoxia (N=8, 21.9+3.3 yrs, 60% O2) groups and assessed by continuous incremental 
running test on treadmill before and after training. Participants performed HIT (7 
bouts, 4-min interval at 90% VO2max, 2-min rest between intervals) with different 
oxygen concentration provided in recovery intervals in 2 weeks (3 d·wk-1).
resuLts: There was no significant difference among groups in all variables before 
training (p>0.05). After training, the hypoxia and normoxia groups significantly 
improved VT (hypoxia: 2.73+0.22 vs. 2.94+0.13 m/s; normoxia: 2.56+0.37 vs. 
2.82+0.41 m/s, p<0.05) and Tlim (hypoxia: 1094.4+50.5 vs. 1140.0+78.5 seconds; 
1090.0+52.1 vs. 1121.9+41.6 seconds, p<0.05). The hypoxia group also increased the 
VO2max (3.63+0.71 vs. 3.96+0.66 L/min, p<0.05). However, there was no significant 
difference in VO2max, VT and Tlim in hyperoxia group after training.
ConCLusions: Intermittent hypoxia during HIT may improve more aerobic 
capacity than breathing normoxia in the recovery intervals. However, breathing higher 
oxygen concentration in recovery intervals during HIT may inhibit the improvement of 
aerobic capacity.

3433	 Board	#154	 June	2		 8:00	AM	-	9:30	AM
Hyperventilation-induced	Alkalosis	as	a	Strategy	for	
Improved	Intermittent	Sprint	Performance	
Akihiro Sakamoto, Hisashi Naito. Juntendo	University,	Chiba,	
Japan. 
(No relationships reported)

During high-intensity exercise, a fall in intra- and extracellular pH is a major cause 
of muscle fatigue. Induced alkalosis by ingesting sodium bicarbonate has been shown 
to improve performance when the exercise task is repeated and incurs a substantial 
metabolic challenge. Hyperventilation can provide similar effects on blood pH, 
however its effect on exercise performance has been studied using low intensities or a 
single bout of exercise (unsuitable exercise for maximally eliciting buffering effects), 
thus producing no ergogenic effect. 
PurPose:  To investigate the effect of hyperventilation performed during recovery 
separating repeated maximal pedaling. 
metHoDs:  This was a randomized, crossover, counter-balanced study, where 
subjects performed both control and hyperventilation conditions on two occasions. 
Ten power-trained males (age: 21 ± 2 y-o, training experience: 6 ± 2 yrs, training 
frequency: 5 ± 1 times/wk) performed 10 × 10 s maximal pedaling on a cycle 
ergometer (7.5 % body mass, kp) with 60 s recovery between sets. Spontaneous 
breathing was performed during recovery for the control. For the hyperventilation 
condition, subjects breathed at 60 breaths/min during the last 30 s of recovery, with 
expired breaths being monitored breath-by-breath and the tidal volume adjusted so 
that the end-tidal PCO2 was below 25 mmHg before each sprint. Peak and mean power 
outputs, blood pH, PCO2 and [La-] were measured during the exercise. 
resuLts: Blood pH was elevated and PCO2 was lowered by hyperventilation at any 
time points measured (p < 0.001). Condition effect was not significant for both peak 
and mean power outputs. A significant condition × time interaction (peak power: p = 
0.035, mean power: p = 0.021) however meant that the progressive reduction of power 
output was attenuated by hyperventilation. [La-] had been expected to become higher 
for hyperventilation, associated with greater H+ efflux and sustained glycolytic energy 
supply, but were similar between conditions. Increased activity of respiratory muscles 
may have accelerated [La-] clearance and countered the anticipated increase of [La-]; 
although the exact mechanism remains unknown. 
ConCLusion: Hyperventilation-induced alkalosis enhanced performance recovery 
during repeated maximal pedaling in the later exercise bouts.
No grant for this study.

3434	 Board	#155	 June	2		 8:00	AM	-	9:30	AM
Endurance	Performance,	Total	Haemoglobin	Mass	and	
Blood	Volume	Post	Recombinant	Human	Erythropoietin	Use	
in	Trained	Individuals	
Jérôme Durussel1, Tushar Chatterji1, Evangelia Daskalaki1, 
Diresibachew Haile2, Zeru Bekele2, Neal Padmanabhan1, Sandosh 
Padmanabhan1, Rajan K. Patel1, Timothy D. Noakes3, Günter 
Gmeiner4, John D. McClure1, Yannis P. Pitsiladis, FACSM1. 
1University	of	Glasgow,	Glasgow,	United	Kingdom.	2Addis	Ababa	
University,	Addis	Ababa,	Ethiopia.	3University	of	Cape	Town,	Cape,	
South	Africa.	4Seibersdorf	Labor	GmbH,	Seibersdorf,	Austria. 
(No relationships reported)

Recombinant human erythropoietin (r-HuEpo) increases total haemoglobin mass (tHb), 
induces heamoconcentration and enhances exercise performance. Less is known about 
the time course of these mechanisms post r-HuEpo administration. 
PurPose:  To determine the effects of r-HuEpo during and post administration on 
tHb and related haematological profiles, plasma (PV) and blood (BV) volume and 
running performance. 
metHoDs:  10 endurance trained subjects (age: 26.1 ± 4.4 yrs, body mass: 68.8 
± 3.0 kg, height: 179.0 ± 5.9 cm) received r-HuEpo injections of 50 IU . kg-1 body 
mass every two days for 4 weeks. tHb, PV and BV were weekly determined using the 
optimized CO-rebreathing method until 4 weeks after administration. 3,000 m time 
trials were performed pre, post administration and at the end of the study. Changes 
over time in tHb, PV and BV were assessed. Data were analyzed using t-test or 
repeated measures ANOVA as appropriate. 
resuLts: During r-HuEpo administration, tHb increased significantly by 0.59 g . 
kg-1 . wk-1 (95% confidence interval (CI) 0.45 to 0.73, p < 0.001) from 13.2 ± 0.8 to 
15.6 ± 1.2 g . kg-1, PV significantly decreased by 1.91 ml . kg-1 . wk-1 (CI -2.64 to -1.17, 
p < 0.001) from 57.5 ± 4.1 to 51.2 ± 2.9 ml . kg-1 and BV remained unchanged (-0.13 
ml . kg-1 . wk-1 95% CI -1.21 to 0.95, p = 0.78). From week 1 to week 4 post r-HuEpo 
administration, the rate of decrease in tHb was similar to that of the increase during 
administration (-0.70 g . kg-1 . wk-1, CI -0.91 to -0.49, p < 0.001) but tHb was still 
significantly elevated at 4 weeks post administration compared to baseline (14.0 ± 0.9 
vs. 13.2 ± 0.8; p = 0.030). PV remained decreased post administration (0.06 ml . kg-1 . 
wk-1, CI -1.30 to 1.43, p = 0.92), while a significant decrease in BV was observed from 
96.6 ± 7.1 to 90.4 ± 5.0 ml . kg-1 (-1.88 ml . kg-1 . wk-1, CI -3.68 to -0.07, p = 0.043). 
Running performance improved by 5.5 ± 2.2% post administration (9.99 ± 0.87 min 
vs. 10.59 ± 1.04 min; p < 0.001) and remained enhanced by 3.5 ± 2.5% 4 weeks after 
r-HuEpo compared to baseline (10.24 ± 1.01 min vs. 10.59 ± 1.04 min; p = 0.014). 
ConCLusion: Running performance was improved following 4 weeks of r-HuEpo 
administration and remained elevated 4 weeks post administration compared to 
baseline. These performance effects coincided with r-HuEpo-induced elevated tHb and 
reduced PV compared to baseline.

3435	 Board	#156	 June	2		 8:00	AM	-	9:30	AM
High	Volume	Rowing	Training	Increases	Serum	Hepcidin	
And	Ferritin	
Burkhardt Schleipen, Martina Velders, Katja Machus, Gunnar Treff, 
Constantin Mayer, Carola Wagner, Jürgen M. Steinacker, FACSM. 
University	of	Ulm,	Ulm,	Germany. 
(No relationships reported)

Hepcidin is a central regulator of iron metabolism through its ability to bind to the iron 
transporter ferroportin. Hepcidin is produced in the liver and suppresses intestinal iron 
absorption and stimulates iron retention in the reticuloendothelial system. Hepcidin 
expression increases in response to chronic infections. We hypothesized that a high 
intensity and high volume training increases hepcidin production.
PurPose: To analyze the effects of an intense rowing training with high volume on 
iron metabolism and hepcidin levels.
metHoDs: 8 male rowers (17.8± 0.4 years , 84.3± 8.3 kg, 191.1± 4.4 cm) of the 
German Junior National Team were examined 5 times during a 4 week training camp 
in preparation for the world championships. Training intensity and volume were 
increased in the first two weeks followed by a tapering phase. Hepcidin, ferritin, 
transferrin (Tf) and soluble transferrin receptor (sTfR) were analyzed in serum samples 
by ELISA.
resuLts: Hepcidin increased significantly during the intense phase of the training 
camp (11.5 ± 3.9 - 25.5 ± 13.5 μg/l, p< .05). Ferritin, with its double role as an acute 
phase protein and iron store, increased non-significantly in the early phase of the 
training camp (68.5 ± 16.9 - 90.4 ± 28.5 μg/l, ns). Both ferritin and hepcidin levels 
decreased during the later phase of the training camp and returned to baseline levels 
at the end. Tf and sTfR remained at baseline levels at all time points. Iron increased 
significantly during the initial phase of intense training and remained at elevated levels 
thoughout the training camp (11,7 ± 3,2 - 19,2 ± 8,7 μmol/l).
DisCussion: The significant rise of hepcidin and the increase of ferritin in the 
beginning of the high volume/intensity training is most likely an acute phase reaction 
to the unaccustomed training load. With training adaptation and during tapering ferritin 
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and hepcidin levels decreased to baseline levels after 3 weeks. Iron stores were not 
changed according to unchanged Tf and sTfR-levels. However the increased iron 
levels indicate a disturbance in iron metabolism. Our results show that high volume/
intensity training leads to increased hepcidin levels. Further research is required to 
investigate the regulation of hepcidin through different training regimes and its impact 
on iron metabolism.

3436	 Board	#157	 June	2		 8:00	AM	-	9:30	AM
Analysis	of	Yoga,	Pilates	and	Standing	Abdominal	Exercises:	
An	Electromyographic	Study	
Michele Olson, FACSM. Auburn	University	Montgomery,	
Montgomery,	AL. 
(No relationships reported)

PurPose:  Yoga, Pilates and standing exercises such as the “cross chop” have 
become widespread in fitness and conditioning for abdominal training. However, the 
utility of these exercises is largely undetermined. Thus, the purpose of this study was 
to determine and analyze the activation of the Rectus abdominis (RA) and External 
obliques (EO) during these exercises using electromyography (EMG). 
metHoDs:  15 adults (26.2 yr.) participated in the study. Nine exercises were 
tested: Yoga Boat, Yoga Dolphin Plank on Ball, Pilates Criss Cross, Pilates Sidebend, 
Standard Crunch, Standing Bicycle, Standing Cross Chop, Standing Front Crunch, 
Standing Sidebend. For EMG analysis, electrode pairs were applied over the area 
of each muscle according to Juker et al. 1998. During testing, EMG signals were 
monitored, amplified and processed through a Biopac converter (sampling rate 
2,000 Hz). Maximal Voluntary Isometric Contractions (MVIC) were determined for 
normalization. Repeated measures ANOVA (p < 0.05) with Bonferroni adjustments 
was used to determine significant differences and assess pairwise contrasts. 
resuLts: The normalized results for RA and EO (% MVIC) were, respectively: 
Yoga Boat 75,96; Dolphin Plank-Ball 65,87; Pilates Criss Cross 65,83; Sidebend 
63,40; Standard Crunch 64,79; Standing Bicycle 27,34; Cross Chop 22,29; Front 
Crunch 18,23; (standing) Sidebend 18,22. More specifically, the following were 
shown for RA activity (p. < 0.05): Yoga Boat > Dolphin Plank-Ball, Pilates Criss 
Cross, Sidebend, Standard Crunch > Standing Bicycle > Cross Chop, Front Crunch, 
(standing) Sidebend. For EO activity (p. < 0.05): Yoga Boat > Dolphin Plank-Ball > 
Pilates Criss Cross > Standard Crunch > Pilates Sidebend > Standing Bicycle > Cross 
Chop > Front Crunch, (standing) Sidebend. 
ConCLusions: Results show that “mat” exercises such as Yoga, Pilates and the 
Standard Crunch activated the RA and EO to a substantially higher degree compared 
to the standing abdominal exercises producing intensities generally above 60% MVIC. 
Researchers have suggested a threshold activation of 60% of MVIC for strength 
development and more modest intensities (20-40%) for endurance. Thus, the standing 
abdominal exercises tested here are likely not suited for developing strength but may 
be more appropriate for developing muscular endurance.

3437	 Board	#158	 June	2		 8:00	AM	-	9:30	AM
Static	Stretching	with	Short	Duration	Does	Not	Inhibit	
Subsequent	100-m	Sprint	Performance	in	Sprinters	
Yu-Ju Tsai1, Hsin-Wei Huang1, Pin-Hui Chen1, Yu-Hsuan Kuo1, 
Ching-Feng Cheng1, Wen-Tzu Tang2. 1National	Taiwan	Normal	
University,	Taipei,	Taiwan.	2National	Taiwan	Sport	University,	
Taoyuan	County,	Taiwan. 
(No relationships reported)

Static stretching (SS), especially the total duration per muscle is longer than 90-s, 
before strength and power exercises has been showed to impair the performance 
in the untrained individuals. However, some studies reported that the performance 
impairments could be due to the duration of stimuli, e.g., > 30-sec for each SS, were 
excessively long compared with common practice.
PurPose:  To determine the acute effects of SS exercise with short duration on the 
sprint performance in elite sprinters. 
metHoDs:  Thirteen collegiate sprinters (age, 21.3 ± 2.1 yrs, height, 170.6 ± 6.3 
cm, weight, 58.1 ± 8.9 kg; 6 males and 7 females) voluntarily participated in this 
randomized crossover designed study, and completed 2 trials separated by at least 2 
days: SS and CON. After ~20-min specific warm-up, consisted of a series of dynamic 
movements, skip and hopping drills, and sprints, participants in the SS trial performed 
4 repetitions of 15-sec SS exercise with 60-s rest interval for each muscle group 
(hamstrings, quadriceps, gastrocnemius and gluteus), while participants in the CON 
trial were asked to quietly sit on a chair for 12-min. After treatments, the sit-and-reach 
test was used to assess the flexibility. And then, participants were instructed to perform 
the 100-m sprint test, which was timed with an electronic timing system with gates 
set at 0, 20, 40, 60, and 100 m. Blood lactate (La) and ammonia (NH3) concentrations 
were also measured during the 100-m sprint test. 
resuLts: The flexibility in SS (25.0±10.0 cm) was significantly higher than that 
in CON trial (22.1±9.4 cm) (p<0.05, η2=0.36). There were no significant differences 
on the La and NH3 levels before and after the 100-m sprint test between trials. No 
significant differences were found on the time of 100-m between trials (SS vs. CON, 
12.14±0.87 vs. 12.15±0.86 sec, p>0.05), as well as the other segmental or cumulative 
time of 100-m. Changes in flexibility between SS and CON trials were significantly 

correlated with the changes in the last 20-m sprint time between trials (r=0.73, p<0.05). 
ConCLusions: Flexibility could be improved by the stretching stimuli with short 
duration, and the 100-m sprint performance in sprinters might not be inhibited by SS 
in this manner. However, the last 20-m sprint time might be compromised by the better 
flexibility of hamstrings and lower back muscles.

3438	 Board	#159	 June	2		 8:00	AM	-	9:30	AM
Walking	While	Carrying	a	Golf	Bag	for	18	Holes	Decreases	
Golf	Performance	
Alan P. Jung, FACSM, Jacob T. Dellinger, Jeremy G. Cox, John K. 
Petrella, FACSM. Samford	University,	Birmingham,	AL. 
(No relationships reported)

PurPose:  To evaluate golfers’ driving accuracy, driving distance, and swing pattern 
while walking or riding in a golf cart. 
metHoDs:  Twelve collegiate golfers (7 male and 5 female, ages 19-22 years) were 
recruited from a university golf team to participate in this study. To be included each 
participant had to be capable of shooting an 18-hole round of golf of 75 or less on 
average (handicap 3). Each participant completed two 18-hole rounds of golf separated 
by at least 48 hours. In one round the participants walked the 18-hole course while 
carrying a golf bag with 14 clubs. In the other trial participants rode in golf carts for 18 
holes and did not carry their clubs. A Vector Pro launch monitor (Winston-Salem, NC) 
was placed at the tee box on holes 1 and 17 to measure ball speed, club head speed, 
and club angle. A handheld range finder was used to determine the driving distance 
from tee box to fairway. A cone was placed in the middle of the fairway, and driving 
accuracy was determined by measuring the perpendicular (left to right) distance from 
the cone to the ball. 
resuLts: A repeated measures ANOVA was performed to determine changes 
from hole 1 to hole 17. In the riding trial there was a significant increase in driving 
distance from hole 1 (243.8±44.2 yards) to hole 17 (250.6±43.8yards; p=0.006), while 
in the walking trial there was a significant decrease in driving distance from hole 1 
(252.6±34.6) to hole 17 (240.3±38.1yards; p=0.02). In the riding trials there was no 
difference from hole 1 to hole 17 for ball speed, club head speed, accuracy or club 
angle (p=0.13-0.63). However, in the walking trial there was a significant decrease in 
performance from hole 1 to hole 17 for accuracy (p=0.001) and club angle (p=0.02). 
There was no difference in ball speed or club head speed between holes 1 and 17 in 
the walking trial (p=0.09-0.13). Additionally, participants recorded significantly lower 
values for distance (p=0.001), accuracy (p=0.003), and club angle (p=0.02) in the 
walking trial when compared to the riding trial. 
ConCLusions: Findings indicate a decrease in golf performance when walking and 
carrying clubs as measured by driving distance, driving accuracy, and club angle.

3439	 Board	#160	 June	2		 8:00	AM	-	9:30	AM
Effect	Of	Ultra-endurance	Swimming	In	Open	Water	On	
Autonomic	And	Hormonal	Responses:	A	Case	Study	
Giuseppe Cibelli1, Mario De Rosas1, Maria I. Roselli1, Antonio 
I. Triggiani1, Anna A. Valenzano1, Giulia De Ioannon2, Maria F. 
Piacentini2, Laura Capranica2. 1University	of	Foggia,	Foggia,	Italy.	
2University	of	Roma	Foro	Italico,	Roma,	Italy. (Sponsor: Carl Foster, 
FACSM)
(No relationships reported)

PurPose:  To investigate the effect of ultra-endurance swimming on the autonomic 
nervous system (ANS), the hypothalamic pituitary adrenocortical (HPA) axis, and 
sympatho-adreno-medullary (SAM) responses.
metHoDs:  A male athlete (48 years, 68 kg, 172 cm, BMI 23.2 kg/m2) performed 
an ultra-endurance swimming in open water (42.2 nm; 78.154 Km). Salivary cortisol 
(sC), alpha-amylase (sAA) and heart rate variability (HRV) were monitored at rest, 
15 minutes before the start, at 90 min and 18 hrs of the recovery phase. Salivary 
biomarkers were analyzed using commercial kits. The HRV was measured in 5-min 
segments of paced breathing and quantified by time and frequency domain analysis and 
the Poincaré plot analysis. Intervals between heartbeats (R-R intervals), square root 
of the mean squared successive differences between normal-to-normal RR intervals 
(RMSSD), the ratio (%) of successive R-R interval differences >50ms (pNN50), low-
frequency power (LF) (from 0.04 to 0.15 Hz), high frequency power (HF) (from 0.16 
to 0.40 Hz), instantaneous beat-to-beat variability (SD1) and continuous beat-to-beat 
variability (SD2) of the data were considered.
resuLts: the athlete finished the ultra-endurance swimming in 23:44 hr:min. During 
the swimming, heart rate ranged between 120-125 beats.min-1. At 90 min after arrival, 
marked sAA (58.1 to 117.7 U/ml) and sC (3.5 to 81.0 nmol/l) increases were observed, 
which returned to pre-swimming levels at 18 hrs of recovery. Compared to rest, lower 
R-R intervals (925.7 to 695.8 ms), RMSSD (23.1 to 14.6 ms), pNN50 (2.0 to 0.0 %), 
LF (824 to 197 ms2), HF (174 to 47 ms2) and SD1 (19.0 to 10.3 ms), SD2 (74.2 to 
30.4 ms) values were observed at 90 min after arrival, which persisted at 18 hrs of the 
recovery.
ConCLusion: Low-intensity long-duration swimming elicits a relevant ANS, HPA 
and SAM responses. In particular, HRV analysis evidenced a strong decrease of HRV 
parameters, thus reflecting short- and long-term variability, while the sympathovagal 
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balance remained unchanged. Interestingly, hormonal markers returned to pre-
swimming levels after 18 hrs of recovery, while HRV variables did not turn back, 
suggesting that the cardiac response to low-intensity long-duration workload could be 
differently influenced by both adaptive central and peripheral autonomic and hormonal 
patterns.

3440	 Board	#161	 June	2		 8:00	AM	-	9:30	AM
Intramuscular	Temperature	Responses	of	4	Lower	Extremity	
Muscles	to	Whole	Body	Vibration	Training	
Cameron Shumway, Kevin Myers, J. Brent Feland, Kent Crossley, 
A. Wayne Johnson, Dennis Eggett. Brigham	Young	University,	
provo,	UT. (Sponsor: J. Ty Hopkins, FACSM)
(No relationships reported)

Prior research, although very limited, has reported that whole body vibration training 
(WBV) can increase arterial blood flow and increase quadriceps temperature. The 
current popularity and widespread use of WBV platforms has suggested they are good 
for a warm-up effect, but only two studies exist which have only observed quadriceps 
temperature changes.
PurPose:  The purpose of this study was to investigate the effect of WBV training 
on intramuscular temperature (IMT) changes in the vastus lateralis (VL), medial 
gastrocnemius (MG), tibialis anterior (TA), and the semitendinosus (ST) , and to 
compare these results to a non-vibrating control condition.
metHoDs:  40 male subjects (avg age 22.6 ± 2.4 yrs) with ½ cm or less subcutaneous 
fat over each muscle of interest completed this study. Subjects were randomized into 
one of the 4 different muscles of interest (10 per group). Subjects then completed two 
treatment periods (control and vibration). Treatment orders were balanced. Resting 
baseline IMT of the muscles were made using intramuscular thermistors ( VL and ST 
(1.5 cm depth) , TA and MG (.5 cm depth)). IMT’s were measured two more times: 
immediately following 5 60-second bouts of standing in a semisquat position (40 degrees 
of knee flexion and 30-seconds between bouts), and then immediately following a second 
set of similar bouts. The vibration condition differed from the control by imposing 
oscillating WBV at 26Hz/4mm amplitude during the semisquat bouts.
resuLts: Data were analyzed using a mixed models analysis of covariance blocking 
on individual subjects, with baseline temperature being the covariate. Tukey post hoc 
comparisons used where needed. A significant increase in all 4 muscles occurred with 
vibration (p<0.0001). In the control condition, the ST did not increase (p= 0.3890) and 
the MG significantly decreased in temperature (p=0.0001). Main effect of control did 
not significantly change from 1st to 2nd bout of semisquats.
ConCLusions: WBV produced greater temperature gains than the control condition 
for all muscles, with the greatest change seen in the VL (2.06 C) . WBV training in 
standard static semisquat position is effective for increasing IMT of these 4 muscles, but 
how this compares to other forms of traditional warm-up remains unknown.

3441	 Board	#162	 June	2		 8:00	AM	-	9:30	AM
Pennation	Angle	Changes,	Muscle	Architecture,	and	Whole	
Body	Vibration	Training	
Kent Crossley, J. Brent Feland, A. Wayne Johnson, Dennis Eggett. 
Brigham	Young	University,	Provo,	UT. (Sponsor: J. Ty Hopkins, 
FACSM)
(No relationships reported)

Muscle architecture changes with age, size and location, which effects force 
production. Whole Body Vibration (WBV) has been shown to increase strength, power 
and vertical jump in recent studies. One possible explanation for these acute increases 
in performance without cross sectional area changes could be due to pennation angle 
alterations.
PurPose:  The purpose of this study was to determine if whole body vibration 
training could influence pennation angle changes of the medial gastrocnemius (MG).
metHoDs:  21 subjects (23.95 ± 1.77yrs , 175.65 ± 8.1cm, 74.03 ± 9.59Kg) were 
randomly placed into two treatment groups (control, vibration). Subjects layed in a 
prone position for ultrasound imaging of the right MG at a point 5cm superior to the 
distal end of the muscle belly (10 Mhz). Images were taken with the foot placed in 
subtalar neutral. Vibration subjects stood in a semi-squat position on an oscillating 
vibration platform (26Hz, 4mm amplitude) for 10-one minute vibration bouts with 
30-second rest periods between bouts. Control subjects were asked to remain seated 
for the same treatment time as the vibration group. Ultrasound images were taken 
post treatment/control from the same location. Pennation angles were measured and 
averaged for each image.
resuLts: Data were analyzed using a one-way analysis of covariance with the pre-
treatment pennation value as the covariate. Post treatment pennation angles were found 
to have significantly decreased in the control group (p=0.0143, 1.57° ± 2.69°) but not 
in the vibration group (p=0.2134, 1.38° ± 2.21°).
ConCLusions: As a muscle shortens, the angle of pennation increases. Therefore, 
we might theorize that WBV limits change in the angle of pennation. This may allow 
the muscle to produce more force. Since we did not look at force production, further 
research is needed to investigate if these pennation differences translate into isolated 
plantar flexion force changes following WBV.

3442	 Board	#163	 June	2		 8:00	AM	-	9:30	AM
The	Effects	Walking	With	And	Without	Poles	On	Body	
Composition	In	Women	With	Metabolic	Syndrome	
Dortris A. Downs, Michael Holmstrup, Carla Murgia. Delaware	
State	University,	Dover,	DE. (Sponsor: Erica M. Jackson, FACSM)
(No relationships reported)

Metabolic syndrome (MetSyn) has become common, with an estimated 50-75 million 
people affected in the US alone. MetSyn is characterized by obesity, dyslipidemia, high 
blood pressure, and a large waist circumference. Research has provided evidence that 
walking with Nordic poles can increase ones heart rate, and energy expenditure. The 
question is, if heart rate and energy expenditure are increased in normal individuals, 
are there similar effects for individuals diagnosed with MetSyn? 
PurPose:  The purpose of this study was to compare the effects of walking with and 
without Nordic walking poles on several indices related to MetSyn following 12-weeks 
of training. 
metHoDs:  Nine obese women (40-64 yr) were assigned to walking groups, 
either with or without poles. Baseline and follow-up measurements for waist and hip 
circumference, blood pressure (BP), and body composition were collected. Subjects 
were monitored for exercise intensity during training (70% of age predicted maximum 
heart rate). A repeated measure ANOVA was used to analyze the effect of training on 
body composition variables. The confidence level was set at 95%. 
resuLts: Significant reductions were found between pre and post weight (P=0.035), 
hip circumference (P=0.019) and BP measurements (P=0.025), with significantly 
greater improvements in the group who walked with Nordic poles. There was no 
significant effect of training on waist circumference (P=0.776), lean body mass 
(P=0.431), or fat mass (P=0.389). 
ConCLusion: The evidence provided by this study supports the notion that 
walking with poles has an increased effect on lowering BP, and reducing weight and 
girth measurements, which may contribute towards a reduction in MetSyn risk.

G-38	 Free Communication/Poster	-	Fitness
JUNE 2, 2012 7:30 AM - 11:00 AM
ROOM: Exhibit Hall

3443	 Board	#164	 June	2		 9:30	AM	-	11:00	AM
Get	Fit	Together	Intervention:	Group	Fitness	Participation	
Produces	Positive	Health	Benefits	
Jinger S. Gottschall1, Justin L. Jones1, Jackie Mills2, Bryce Hastings2. 
1The	Pennsylvania	State	University,	University	Park,	PA.	2Les	Mills	
International,	Auckland	City,	New	Zealand. (Sponsor: W. Larry 
Kenney, FACSM)
(No relationships reported)

It is no longer surprising to hear the alarming statistics regarding the rise of obesity 
without a parallel surge in physical activity within the United States. In response 
to this troubling trend, multiple federal agencies, including the American College 
of Sports Medicine, recommend 60 minutes of cardiovascular activity 3-5 days 
per week and 8-10 muscular strength as well as flexibility exercises 2 days per 
week. Numerous studies have quantified how these established guidelines improve 
cardiovascular function, augment bone density, reduce total body fat, and enhance 
daily living performance. These previous findings are based upon the utilization of a 
singular exercise modality or the quantification of lifestyle physical activity. Group 
fitness is one method presently promoted to meet exercise recommendations but the 
effectiveness of a comprehensive program has never been experimentally tested.
PurPose:  To evaluate if a multimodal group fitness intervention can singularly 
produce physiological and musculoskeletal health benefits by utilizing the established 
physical activity prescription.
metHoDs:  29 sedentary, but otherwise healthy, adults (11 men and 18 women) 
between the ages of 25-40 years completed the midpoint testing of a 30-week group 
exercise program based upon the recommended guidelines. The protocol started with 
a 6-week familiarization period, continued with a 12-week block of 6 group fitness 
classes per week (3 cardiovascular, 2 strength, 1 flexibility), and concluded with a final 
12-week block of 7 classes per week (4 cardiovascular, 2 strength, 1 flexibility). We 
completed a submaximal oxygen consumption treadmill test, fasting blood draw and 
iDXA scan for each participant at 3 time points (baseline, midpoint, conclusion) and 
analyzed the data using a paired t-test (p < 0.05).
resuLts: Compared to the baseline measurements, the midpoint measurements 
demonstrated that the participants mean oxygen consumption increased by 34%, 
triglycerides decreased by 11%, LDL decreased by 6%, pelvic bone mineral density 
increased by 8%, and total body fat mass decreased by 4% (all values p < 0.01).
ConCLusions: Group fitness can be utilized as a modality to meet the physical 
activity prescription while producing optimal physiological and musculoskeletal health 
benefits.
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3444	 Board	#165	 June	2		 9:30	AM	-	11:00	AM
Online	Fitness	Course	Effectiveness	in	Increasing	Physical	
Activity,	Improving	Fitness	Scores,	and	Encouraging	
Healthy	Choices	
Karen K. Dennis, Cheri A. Toledo. Illinois	State	University,	Normal,	
IL. (Sponsor: Dale D. Brown, FACSM)
(No relationships reported)

Given the current trends of physical inactivity, overweight and obesity rates, and chronic 
disease prevalence, understanding appropriate levels of physical activity, healthful 
nutrition, and risk reduction for chronic-disease is crucial. While many colleges and 
universities offer, and some even require, courses that instruct students on these topics, 
they are offered in a traditional face-to-face environment which may limit the number of 
students able to receive the instruction. Online instruction as to healthy activity, nutrition, 
and chronic-disease-prevention techniques is a way to reach more individuals. 
PurPose:  The purpose of this study was to identify the effectiveness of an online 
personal health and fitness course in terms of enhancing or modifying choices related 
to physical activity, nutrition, and chronic-disease prevention, and to also identify 
changes in pre- and post-class fitness assessments. 
metHoDs:  Study participants were 30 students, predominantly female (60%) 
seniors (76.7%), enrolled in a post-secondary completely online personal health and 
fitness course. Data sources used were a survey of activity, nutrition, and chronic 
disease prevention choices, and pre- and post-class fitness-testing results. 
resuLts: Survey results show that as a result of learning in the class, most 
participants (85.2%) increased physical activity during the course from what they 
were prior to the beginning of the course, even though the class did not meet face-to-
face, most (70.3%) consciously made nutrition choices that met the dietary guidelines 
“Almost Always” and “Often”, and most (77.7%) considered the choices they were 
making and how those choices might affect risk for developing chronic disease 
“Almost Always” and “Often.” A paired samples t-test indicated that pre- and post-
fitness testing changes in the mile-run time, the cardiac-fitness level, the curl-up test, 
the push-up test and rating, and thigh flexibility were statistically significant. Physical 
fitness test results show improvements ranging from 12.1 to 16.2%. 
ConCLusion: This online course was effective in increasing physical activity 
participation, fitness scores, and healthy nutrition and chronic disease prevention 
choices, which may be beneficial reducing the rates of physical inactivity, obesity, and 
chronic disease.

3445	 Board	#166	 June	2		 9:30	AM	-	11:00	AM
Cardiorespiratory	Fitness	And	Cognition	-	The	Dr’S	Extra	
Study	
Rainer Rauramaa, FACSM1, Pirjo Komulainen1, Maija Hassinen1, 
Kai Savonen1, Tuomo Hänninen2, Miia Kivipelto3. 1Kuopio	Research	
Institute	of	Exercise	Medicine,	Kuopio,	Finland.	2Kuopio	University	
Hospital,	Kuopio,	Finland.	3Karolinska	Institutet,	Stockholm,	
Sweden. 
(No relationships reported)

The clinical relevance of cardiorespiratory fitness is nowadays well understood. The 
connection between cardiovascular risk factors and impaired cognitive function has 
become more and more apparent. While randomized controlled trials have shown 
the potential of regular aerobic exercise in preserving cognitive function, the role of 
cardiorespiratory fitness in this regard is less well understood.
PurPose:  To study the impact of cardiorespiratory fitness on specific cognitive 
domains in older individuals.
metHoDs:  A population sample of 1346 men and women aged 57-78 years who 
participated in the Dose-Responses to Exercise Training Study (DR’s EXTRA). 
Cardiorespiratory fitness was assessed as maximal oxygen uptake (VO2max; ml • 
kg-1 • min-1) by a respiratory gas analysis in an electrically braked bicycle ergometer. 
Cognitive function was evaluated using the Consortium to Establish a Registry for 
Alzheimer’s disease (CERAD) neuropsychological test battery. Sum scores for 
immediate memory, delayed memory, verbal performance, visual performance and 
Mini-Mental State Examination were calculated. Logistic regression analysis was used 
to analyze the relative risk of cognitive impairment during four years across baseline 
VO2max tertiles. Linear mixed model analysis was applied to find out the association 
of cardiorespiratory fitness on cognitive change. :
RESULTS Individuals in the highest gender specific VO2max tertile at baseline 
had 53% lower risk for incident poor immediate memory (P=0.022) and 45% lower 
risk for incident poor delayed memory (P=0.038) compared to those in the lowest 
VO2max tertile during four years. One unit increase in VO2max was associated with 
improved immediate memory (β=0.06, P<0.001), delayed memory (β=0.06, P<0.001), 
verbal performance (β=0.09, P=0.001) and Mini-Mental State Examination (β=0.02, 
P=0.059), after adjustment for potential confounders. :
ConCLusions: Higher levels of cardiorespiratory fitness associate favourably 
with cognition, especially with preserving memory function. The present results are an 
additional proof of the clinical importance of achieving and keeping fitness.

3446	 Board	#167	 June	2		 9:30	AM	-	11:00	AM
Cardiorespiratory	Fitness	Among	Adults	with	Severe	Mental	
Illness	
Gerald J. Jerome1, Deborah Rohm Young, FACSM2, Kerry J. 
Stewart, FACSM3, Bernadette A. Cullen3, Arlene T. Dalcin3, Carl 
Latkin4, Lawrence J. Appel3, Gail L. Daumit3. 1Towson	University,	
Towson,	MD.	2University	of	Maryland,	College	Park,	MD.	3Johns	
Hopkins	School	of	Medicine,	Baltimore,	MD.	4Bloomberg	School	of	
Public	Health,	Baltimore,	MD. 
(No relationships reported)

PurPose:  The feasibility of maximal and submaximal assessment of 
cardiorespiratory fitness (CRF) among adults with severe mental illness (SMI) was 
examined and their fitness levels were compared with national data. The association 
of CRF with psychological factors (diagnosis, severity of psychiatric symptoms, 
depression) and traditional cardiovascular disease risk predictors (BMI, adiposity, 
blood pressure, cholesterol, lipids) were also examined. 
metHoDs:  The Activating Consumers to Exercise through Peer Support (ACE) 
trial was designed to examine the effectiveness of peer support on adherence to a 4 
month pilot exercise program for adults with SMI (N = 107). Study measures included 
maximal (graded treadmill test) and submaximal (six-minute-walk) assessment of 
CRF; standardized measurements of height, weight and blood pressure; percent body 
fat assessed by dual-energy X-ray absorptiometry; fasting blood test; and self-report 
measures of depression and severity of psychiatric symptoms. 
resuLts: The average age was 47 years (SD = 10) with 78% females and 
76% African-American. Compared to a national sample from the Cooper Center 
Longitudinal Study, 95% of the current sample had below average fitness levels as 
measured on the graded treadmill test with average MET levels of 5.9(SD = 2.2) for 
participants and 6.2(SD = 2.3) for peer leaders. There was a significant association 
between MET levels from the treadmill test and distance walked in the six-minute-
walk (r = 0.36, p < 0.001). Lower MET levels were associated with higher BMI (r = 
-0.34, p < 0.001) and percent body fat (r = -0.37, p < 0.001), but were not associated 
with blood pressure, cholesterol, or lipids. There was no association between MET 
levels and primary psychiatric diagnosis, depression, or severity of symptoms. 
ConCLusion: Both maximal and submaximal assessment of CRF was feasible 
among adults with severe mental illness. The uniformly low baseline CRF and the 
association of fitness with BMI and adiposity indicated programs to increase physical 
activity were warranted among adults with SMI.
Supported by a National Institute of Mental Health Grant 5R34MHO078613.

3447	 Board	#168	 June	2		 9:30	AM	-	11:00	AM
Effects	of	10	wk	Commuter	Cycling	on	Cardiovascular	
Fitness,	Lipids,	Insulin	Sensitivity	and	Body	Composition	
B James Novis, Elaine A. Hargreaves, Nancy J. Rehrer, FACSM. 
University	of	Otago,	Dunedin,	New	Zealand. 
(No relationships reported)

Commuter cycling interventions have resulted in mixed effects on body composition 
and blood lipid profiles, whereas insulin sensitivity has not been investigated. 
PurPose:  The purpose of this study was to examine effects of commuter cycling on 
body composition and health parameters. 
metHoDs:  Males and females were recruited and completed a questionnaire 
regarding present physical activity and commuting practices and a graded cycle 
ergometry test (VO2peak). Group assignment was randomised and matched for sex 
and fitness. The intervention group (IG) (n=14, age 39 ± 7 yr, body mass 77 ± 11 kg, 
VO2peak 2.8 ± 0.8 l•min-1) was given bicycles and asked to cycle commute for 100+ 
min / wk for 10 wk. The control group (CG) (n=14, age 34 ± 8 yr, body mass 70 ± 7 
kg, VO2peak 2.6 ± 0.7 l•min-1) was to continue using motorised transport. Baseline 
(T0) testing included cholesterol fractions, triglycerides, C-reactive protein, fasting 
insulin and glucose (HOMA-IR) and body composition (mass, waist-to-hip ratio 
(WHR), skin folds) and was repeated wk10 (T10). Data were analysed using a two-
factor (group x time) repeated measures ANOVA. 
resuLts: Analyses included 13 participants per group. IG cycled 152 ± 60 min / wk. 
No change in body fat over time (P=0.910) or between groups (Interaction P=0.997) was 
observed (IG T0: 30 ± 8, T10: 30 ± 8; CG T0: 27 ± 7, T10: 27 ± 8 %). WHR decreased 
over time (P=0.005) and was different (Interaction P=0.007) between groups (IG T0: 
0.85 ± 0.08, T10: 0.81 ± 0.08; CG T0: 0.81 ± 0.06, T10: 0.81 ± 0.07). No change in body 
mass over time (P=0.157) or between groups (Interaction P=0.686) was observed (IG T0: 
76.8 ± 10.7, T10: 77.0 ± 9.5; CG T0: 69.8 ± 6.7, T10: 70.3 ± 6.7 kg). VO2peak did not 
change over time (P=0.181) but was different (Interaction P=0.043) between groups (IG 
T0: 2.8 ± 0.8, T10: 3.1 ± 0.7; CG T0: 2.7 ± 0.7, T10: 2.6 ± 0.7 l•min-1). There were no 
significant changes within or between groups for blood parameters. 
ConCLusion: Commuter cycling for ~150 min / wk for 10 wk improves 
cardiovascular fitness, does not alter body mass or percentage fat, but may influence 
fat distribution. The lack of significant changes in blood parameters may be due to 
inadequate volume of exercise or duration of the intervention. Supported by the New 
Zealand Heart Foundation.
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3448	 Board	#169	 June	2		 9:30	AM	-	11:00	AM
Effects	of	Physical	Educational	Class	On	Improving	Physical	
Fitness	In	Stroke	Out-patients	
long pio chio1, Pei Jhen Lee1, Hsuei Chen Lee1, Ku Chou Chang2, Jin 
Jong Chen1. 1National	Yang-Ming	University,Taiwan,	taipei,	Taiwan.	
2Chang-Gung	Memorial	Hospital,	Kaohsiung,	Kaohsiung,	Taiwan. 
(No relationships reported)

Stroke survivors tend to have a sedentary lifestyle due to the sequela, hence, it may 
increase the chance of recurrent stroke and cardiovascular diseases. Previous studies 
have showed that moderate intensity physical activity could improve physical fitness. 
Even the physicians recommend them to have more exercises to promote the fitness, 
the stroke out-patients still claim that the details about the exercise prescription are not 
clear. 
PurPose:  This study aimed to investigate the possibility to implement the physical 
education class for the mild stroke outpatients while waiting for the regular OPD 
consultation and to see its effects on improving the physical fitness.
metHoDs:  This was a quasi-experimental study. Exercise group received 3 sessions 
of supervised exercise class during the visit of the OPD(1session/month) and 12-week 
home-based exercise program. Each physical educational class contained the warm-up, 
cardiopulmonary fitness training, strengthening and balance training for 40 minutes. 
Between two sessions, the patients were instructed to do the home program through 
telephone visit. Control group received only one exercise consultation session during 
the first visit. Outcome measures include body composition, muscle strength, 6-minute 
walk test (6MWT), gait speed, flexibility and Berg balance scale(BBS). Measurements 
were conducted at baseline and 12th week.
resuLts: Eighty five mild stroke patients were recruited: 42 in exercise group and 
43 in control group. There were 71 males and 14 females; with mean age 62.8±9.5yrs. 
After 12 weeks, the exercise group demonstrated greater improvements than the 
control group on most physical fitness measures, including the 6MWT (↑73.6 vs.↑27.2 
meters, p=0.001), 10 meter walk time (↓1.81vs.↑0.34sec, p=0.004), upper limb muscle 
strength index (lb/kg, ↑0.31 vs. ↑0.15, p<0.001), lower limb muscle strength index (lb/
kg, ↑0.55 vs. ↑0.25, p=0.003) and balance function (BBS ↑1.64 vs. ↑0.05, p=0.003).
ConCLusions: Physical educational class combined with home exercise program 
potentially improved physical fitness for those mild stroke outpatients. From the result 
of this study, physical educational class is a practical and low cost strategy that gives a 
positive effect for mild stroke outpatients.

3449	 Board	#170	 June	2		 9:30	AM	-	11:00	AM
Effects	Of	Hospital-based	Intervention	On	Physical	
Fitness,quality	Of	Life	For	Sedentary	Care-giving	
Housewives	
Wen-Hui Huang, Jin-Jong Chen, Hsuei Chen Lee. Yang-ming	
Exercise	Health	Science	Institute,	Taipei,	Taiwan. 
(No relationships reported)

BaCkgrounD: Due to heavy housework and many other barriers, care-giving 
housewives lead a sedentary lifestyle. They tend to get overweight, low back pain, 
poor physical fitness, and have lower quality of life and mental health. So, we 
developed the eight-week hospital-based exercise intervention (HEI) using day-care 
treatment duration of their children twice per week to provide an accessible exercise 
time for them to promote their physical fitness, self-efficacy and quality of life.
PurPose:  To investigate the effects of HEI on physical fitness and quality of life for 
sedentary care-giving housewives 
metHoDs:  Sixty-six sedentary care-giving housewives were recruited as volunteers 
and assigned into two groups: HEI group (n=31) and control group (CG ,n=35). 
HEI program consisted of 16 sessions including 8 walking sessions and 8 yogalates 
sessions. Yogalates class focused on training their core muscle groups including 
abdominal, back and pelvic muscles. Control group received one exercise consultation 
session during the first visit. Outcome measures comprised: 1) Questionnaires: 
personal characteristics, self-efficacy and quality of life (SF-36); 2) Health-related 
physical fitness: BMI, muscle endurance, flexibility, sit-up and cardiopulmonary 
endurance. Measurement was conducted at baseline and 9th week. 
resuLts: After 8 weeks exercise intervention, the HEI had significant improvements 
on all physical fitness items, such as upper and lower extremity muscle endurance 
(from 19.8 ± 5.5 to 24.7 ± 5.2, p<0.01), sit up (from 13.7 ± 8.1 to 19.0 ± 8.5, 
p<0.01), flexibility (from 22.3 ± 10.4 to 27.3 ± 9.8, p<0.01) and cardiopulmonary 
endurance (from 53.0 ± 13.6 to 59.3 ± 11.5, p<0.05). The quality of life had significant 
improvement, especially on mental health (from55.0 ± 16.8 to 66.8 ± 17.2, p<0.01) 
and self-efficacy score had elevated significantly too. (from 19.7 ± 3.7 to 22.3 ± 3.6, 
p<0.01) However, the CG had no significant improvement on physical fitness, self-
efficacy and quality of life (p>0.05).
ConCLusion: The small-group hospital-based and caregiver-focused intervention 
model made housewives more active and satisfied from exercise. Truly, the 
intervention program improved their physical fitness, self-efficacy and quality of life 
significantly.

3450	 Board	#171	 June	2		 9:30	AM	-	11:00	AM
Exercise	Behaviors,	Quality	Of	Life,	And	Burnout	Among	
Physician	Trainees:	The	Effect	Of	An	Incentivized	Fitness	
Program	
Jacob L. Sellon, Christopher J. Weight, Collette R. Lessard, Edward R. 
Laskowski, FACSM, Susan C. Karpinski, Fred M. Green, Steven H. 
Rose, Kerry D. Olsen, Tait D. Shanafelt. Mayo	Clinic,	Rochester,	MN. 
(No relationships reported)

PurPose:  Resident well-being is important for providing an optimal learning 
environment and high quality patient care. According to the American Medical 
Association Code of Medical Ethics, “Residents and fellows are obligated, as are all 
physicians, to monitor their own health and level of alertness so that these factors 
do not compromise their ability to care for patients safely.” Previous studies have 
indicated that graduate medical trainees have low overall wellness and high rates 
of burnout. We studied the effects of a prospective, incentivized fitness program on 
exercise habits, quality of life, and burnout among physician trainees in a large single 
institution cohort.
metHoDs:  All graduate medical trainees at Mayo Clinic Rochester (n=1159) 
were invited to complete a baseline survey. Questions included demographics, 
fitness behavior (Department of Health and Human Services [HHS] 2008 Physical 
Activity Guidelines for Americans), quality of life (100-point visual analog scale), 
and burnout (abbreviated Maslach Burnout Inventory). All residents were then invited 
to participate in an incentivized fitness challenge. This consisted of 12 weeks of self-
directed exercise for which points were awarded for various exercise activities. After 
the contest, both participants and non-participants were asked to complete a follow-up 
survey.
resuLts: 628 trainees participated in the baseline survey (54%), and 242 (21%) 
enrolled in the fitness program. At baseline, there were no significant differences 
between program participants and non-participants with regard to demographics, 
medical training level, exercise habits, quality of life and burnout. 532 (46%) residents 
completed the follow-up survey. Following the program, participants were much more 
likely to meet current HHS Physical Activity Guidelines (OR 3.2 95% CI 2.2-4.8) 
and had a higher overall quality of life (72.4 vs 62.2, p<0.0001) compared to non-
participants. There was a trend toward lower burnout measures in program participants 
compared to non-participants, but this was not statistically significant.
ConCLusions: An incentivized fitness program significantly improved exercise 
behavior and quality of life ratings among physician trainees. Promoting healthy 
exercise behaviors among physician trainees may also decrease physician burnout.

3451	 Board	#172	 June	2		 9:30	AM	-	11:00	AM
Alcohol	Intake	is	an	Independent	Predictor	of	Metabolic	
Syndrome	Risk	as	well	as	Cardiorespiratory	Fitness	
Meiko Asaka, Hiroshi Kawano, Tomoko Aoyama, Shizuo Sakamoto, 
Mitsuru Higuchi, FACSM. Waseda	University,	Tokorozawa,	
Saitama,	Japan. 
(No relationships reported)

Cardiorespiratory fitness (CRF) is known as an independent predictor of metabolic 
syndrome (MS). On the other hand, some studies show that alcohol intake is associated 
with risk of MS. However, little is known whether alcohol intake is also independent 
predictors of MS as well as CRF. 
PurPose:  To examine the association of CRF and alcohol intake with MS risk in 
Japanese adults.
metHoDs:  Participants included 227 Japanese men (n = 110) and women (n = 
117) aged 20-70 years. Alcohol intake was assessed by a self-administered diet history 
questionnaire. CRF was assessed by measuring VO2max. The visceral fat cross-
sectional area was evaluated by MRI, and blood pressure, fasting HDL-cholesterol, 
triglyceride, glucose were measured as indices of MS risk factors. MS risk score was 
calculated by a number of the risk factors from criteria value of MS. Participants 
were classified into three alcohol intake status categories (Non-: 0g/day, Moderate: 
< 22g/day, and Heavy: > 22g/day) and two CRF categories (Low and High based on 
reference values established in “Exercise and Physical Activity Reference for Health 
Promotion 2006”).
resuLts: VO2max and alcohol intake were significantly correlated with MS risk 
score (r = -0.256 and 0.284, p < 0.001, respectively) after adjusting for sex, age and 
smoking status. Multiple linear regression analysis revealed that both VO2max and 
alcohol intake were independently correlated with MS risk score (β= -0.26 and 0.24, 
p < 0.001, respectively) after adjusting for sex, age, smoking status, energy intake and 
step-counts. The MS risk score of Heavy alcohol intake group (MS risk score:1.6±0.2) 
was significantly higher than that of Moderate group (0.9±0.1, p = 0.001). MS risk 
score of High CRF group (0.9±0.1) was lower than that of Low CRF group (1.3±0.9, 
p = 0.021). High CRF group had significantly and slightly lower MS risk score than 
Low CRF group in Non- (p = 0.028) and Moderate (p = 0.059) alcohol intake groups. 
However, there was no significant difference of MS risk score between High and Low 
CRF group in Heavy alcohol intake group.
ConCLusions: These results suggested that alcohol intake is an independent 
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predictor of MS as well as CRF in Japanese people, and heavy alcohol intake has 
higher risk of MS even with high CRF.

3452	 Board	#173	 June	2		 9:30	AM	-	11:00	AM
Body	Composition,	Physical	Activity,	Aerobic	Fitness,	And	
Metabolic	Profile	In	High-fit	High-fat	18	Year-olds	
Sigurbjörn Á. Arngrímsson, Erlingur B. Richardsson, Anna S. 
Ólafsdóttir. University	of	Iceland,	Laugarvatn,	Iceland. (Sponsor: 
Ellen M. Evans, FACSM)
(No relationships reported)

Although the prevalence of metabolic risk factors is well known in adults, it is not well 
described among individuals in their late teens.
PurPose:  The purpose of the study was to examine metabolic risk factors among 
18 year-old high-school students and to compare students attending vocational vs. 
traditional high-schools.
metHoDs:  The participants (147 boys and 130 girls) were randomly selected 
from three high-schools in Reykjavik, Iceland. Physical activity (PA) was assessed 
with pedometers and aerobic fitness (fitness) with a maximal oxygen uptake test on 
a treadmill. Height, weight, waist circumference (WC), and body mass index (BMI) 
were determined and percentage body fat (%Fat) assessed with dual energy X-ray 
absorptiometry. Resting blood pressure (BP) and fasting serum lipids and glucose were 
measured.
resuLts: According to BMI, 23.3% of the students were overweight/obese, 20.4% 
had elevated WC, and 50.8% had higher %Fat than recommended. In addition, 11.2% 
of the participants had lower high-density lipoprotein, 8.4% higher low-density 
lipoprotein, and 8.8% higher triglycerides than adviced and 10.2% had borderline or 
high systolic BP. In contrast, 84.4% of the students had average or higher levels of 
fitness. Regardless, only 34.4% of the participants reached the recommended levels of 
daily PA. Only a handful of the students had increased fasting glucose levels. Higher 
proportion of boys than girls were classified as obese (%Fat p=0.042, BMI p=0.049) 
and with borderline or high systolic BP (p<0.001), but relatively more boys had also 
very good fitness level (p<0.001). No gender differences were found in the proportions 
across PA (p=0.706), diastolic BP (p=0.139), glucose (p=0.357), or serum lipids 
(p=0.293-0.901) classifications except that higher fraction of girls had elevated total 
cholesterol (p=0.014). Students in vocational schools had lower levels of fitness and 
PA, and higher %Fat, WC, and BP (p<0.05).
ConCLusion: Although fitness among Icelandic 18 year-olds seems generally 
good, their PA is low and %Fat greatly elevated. Serum lipids and systolic BP are also 
raised in about 10% of the teenagers. Students in vocational schools measure worse 
on fitness, PA, BP and most body composition variables. Interventions aiming at 
increasing PA and decreasing adiposity are needed in this age group.

3453	 Board	#174	 June	2		 9:30	AM	-	11:00	AM
Association	between	Age	and	Fitness	among	Men	and	
Women	Entering	Basic	Combat	Training	
Shamola Greene, Joseph J. Knapik, FACSM, Andrea Harris, Bria 
Graham, Ryan Steelman, Keith Hauret, Bruce H. Jones, FACSM. U.	
S.	Army	Institute	of	Public	Health,	Aberdeen,	MD. 
(No relationships reported)

The association between age and fitness in the military has been examined in 
operational units (Knapik, J Aging Phy Fit 4:234, 1996) but not among new recruits 
just entering United States (U.S.) Army Basic Combat Training (BCT). Recruits in 
BCT represent a broad cross section of the U.S. since they come from all parts of the 
country.
PurPose:  This was a cross-sectional examination of age-related differences in 
physical fitness among men and women entering BCT.
metHoDs:  The Army Physical Fitness Test (APFT) consists of a 2-minute maximal 
effort push-up (PU) event, a 2-minute maximal effort sit-up (SU) event, and a 2 mile 
run for time (RUN). The Resident Individual Training Management System (RITMS) 
was queried for age and entry level APFT scores of Soldiers entering BCT from 1 
October 2009 to 30 September 2010. There were a total of 53,574 men and 9,885 
women who had these values. PU, SU, and RUN data was plotted by age and each 
event was analyzed using two-way analysis of variance (age by gender). Average 
yearly performance changes were estimated from the slope of the linear regression of 
age on PUs, SUs, or RUN.
resuLts: The mean ± standard deviation (SD) PU, SU, and RUN for men was 41 
±15 repetitions (reps), 48 ± 14 reps, and 16.1 ± 2.3 minutes; for women these values 
were 19 ± 13 reps, 42 ± 16 reps, and 19.9 ± 2.9 minutes. The age range was 17 to 42 
years with a mean SD of 22 ± 4.53. PUs declined very slightly by age (p <0.01) but the 
difference was small between age groups amounting to no more than 2 reps; there was 
no gender by age interaction (p = 0.96). SUs and RUN declined with age (p<0.01 for 
both), and there was a gender by age interaction (p<0.01 for both).
ConCLusion: Among BCT recruits, and within the age groups examined here, 
there was little change in PU performance across the age groups. SU and RUN 
performance declined with age and the pattern differed slightly for men and women.

3454	 Board	#175	 June	2		 9:30	AM	-	11:00	AM
A	Twenty	Year	Epidemiological	Analysis	of	Fitness	and	
Medical	Trends	in	College	Students	
Meagan Beyers, Megan Jones, Silas Pearman. Furman	University,	
Greenville,	SC. 
(No relationships reported)

PurPose:  This cross sectional study was designed to assess medication and 
orthopedic trends in college age students. 
metHoDs:  A Physical Activity Readiness Questionnaires (PAR-Q) analyzed trends 
with regards to medical conditions, over the counter and prescription drug use, and 
other health issues in college students from a private liberal arts college from 1990 to 
2010 (N=1413). 
resuLts: Over the twenty year period, there was an increase in over the counter and 
prescription drug use (p <. 01). Specific drugs with increased usage included digestive, 
ADD/ADHD, oral contraceptives, acne, anti-depressants, allergy, and medications. 
Women took more allergy, acne, anti-depressants, and all other medications (p < .01) 
while men took more medications for ADD/ADHD (p < .01). Overall, a total of 46% 
of students were on at least one medication with an additional 5% of students on two or 
more medications. In addition, the data showed the 5% of students had heart murmurs, 
10 % of students had asthma, and 12% of students reported orthopedic issues, with 
women students reporting more orthopedic conditions (p < .01). 
ConCLusion: Over the twenty year period, there was a significant increase in over 
the counter and prescription drug usage as well as increase in asthma and orthopedic 
conditions. These trends reflect the increased use of prescription drugs as well as 
possible sports specialization connected to orthopedic injuries.

3455	 Board	#176	 June	2		 9:30	AM	-	11:00	AM
Association	between	Physical	Fitness	and	Discharge	and	
Recycling	Risk	among	Male	Army	Recruits	
Andrea Harris, Joseph Knapik, Shamola Greene, Keith Hauret, Bria 
Graham, Ryan Steelman,, Bruce Jones. US	Army	Institute	of	Public	
Health,	Aberdeen	Proving	Ground,	MD. 
(No relationships reported)

introDuCtion: Discharges are individuals who are removed from military 
service and in Basic Combat Training (BCT) recruits are generally discharged due 
to medical conditions, inability to adapt to the military for psychological reasons, 
or inability to perform critical military tasks. Recycling involves extending the 
normal training period so the recuit can have additional time to meet required BCT 
performance criteria. A previous study examined the association between fitness and 
discharge incidence (Knapik, Milit Med 166:641, 2001) however no prior investigation 
has examined fitness as a risk factor for recycling.
PurPose:  To examine the relationship between entry-level physical fitness and 
discharge and recycle incidence among men in BCT.
metHoDs:  Resident Individual Training Management System (RITMS) was 
queried for all male basic trainees beginning training between October 1, 2009 and 
September 30, 2010. There were 99,700 male recruits in the database and 54,630 
had entry-level Army Physical Fitness Test (APFT) scores. The APFT consisted of a 
2-minute maximal effort push-up (PU) event, a 2-minute maximal effort sit-up (SU) 
event and a 2-mile run for time (RUN). The final status of the recruit (graduation, 
discharge or recycle) was also obtained from RITMS. Recruits were placed into 
performance quartiles (Q1=high performance through Q4=low performance) on each 
of the 3 APFT events. The association between final status and fitness were assessed 
by examining discharge or recycle risk at each quartile. Risk ratios (RR) and 95% 
confidence intervals were examined by comparing each quartile to Q4.
resuLts: Men were at higher discharge risk if they had lower performance on PUs 
(RR[Q4/Q1]=4.5, 95% CI=3.7-5.4), SUs (RR[Q4/Q1] = 3.15, 95% CI= 2.66-3.74), 
or a RUN (RR[Q4/Q1] = 2.39, 95% CI= 2.04-2.80) Men were also at higher recycle 
risk if they had low performance on PUs (RR[Q4/Q1]=4.06, 95% CI=3.29-3.33), SUs 
( RR[Q4/Q1]= 3.52, 95% CI=2.84-4.37) or the RUN (RR[Q4/Q1] = 2.73, 95% CI 
= 2.23-3.33). For all 3 APFT events there was a dose-response such that any lower 
fitness level was associated with higher discharge or recycle risk, compared to the next 
highest fitness level.
ConCLusions: Among men in BCT, lower fitness levels were associated with 
higher discharge or recycling risk in a dose-response manner.
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3456	 Board	#177	 June	2		 9:30	AM	-	11:00	AM
Different	Measures	Of	Adiposity,	Cardiorespiratory	Fitness,	
And	All-cause	Mortality	In	Men	
James R. Morrow, Jr., FACSM1, Stephen W. Farrell2, Carrie E. 
Finley2, Allen W. Jackson, FACSM1, Scott M. Grundy3, Gloria L. 
Vega3. 1North	Texas,	Denton,	TX.	2The	Cooper	Institute,	Dallas,	TX.	
3University	of	Texas-Southwestern	Medical	Center,	Dallas,	TX. 
(No relationships reported)

PurPose:  Examine the relationship among three differently defined adiposity 
categories on all-cause mortality in men stratified by cardiorespiratory fitness (CRF). 
metHoDs:  A cohort of 36,836 apparently healthy men underwent a comprehensive 
physical examination at The Cooper Clinic between 1970 and 2006. Clinical measures 
included Body Mass Index (BMI), Waist Circumference (WC), Percentage of Body 
Fat (%Fat), and CRF determined by maximal treadmill exercise duration. Participants 
were grouped into 4 adiposity categories: Group 1 = normal weight for all 3 adiposity 
exposures, Group 2 = overweight for 1 exposure, Group 3 = overweight for 2 
exposures, Group 4 = overweight for all 3 adiposity exposures. Hazard ratios (HRs) 
were computed with Cox regression analysis with adjustment for age, exam year, and 
smoking status. Because BMI and WC are more common adiposity measures, we 
performed additional mortality analyses using different combinations of BMI, WC, 
and CRF. 
resuLts: During a mean follow-up of 15.5 ± 8.1 years, 2294 deaths occurred. 
Adjusted HRs across adiposity groups were 1.0 (referent), 1.10, 1.18, and 1.71 
for Groups 1-4 respectively (p trend < 0.0001). While further adjustment for CRF 
attenuated this pattern, the trend was still significant (p = 0.01). When grouped into 
categories of fit and unfit (upper 80% and lower 20% of CRF distribution), mortality 
rates (per 10,000 man-years) were significantly lower in fit compared with unfit 
men within each of the 4 adiposity groups. Examination of the effects of various 
combinations of BMI, WC, and CRF on mortality, resulted in similar mortality rates 
in men who had normal BMI and normal WC as compared to men with high BMI 
and normal WC (13.4 vs. 14.4 deaths per 10,000 man-years respectively). Men with 
high BMI and high WC had the highest mortality (23.9 deaths per 10,000 man-years). 
Within all BMI and WC combinations, fit men had substantially lower mortality than 
unfit men. 
ConCLusion: Compared to men normal on all 3 adiposity exposures, men with 
an increasing number of adiposity exposures had greater risk of all-cause mortality. 
Mortality risk was attenuated in all 4 adiposity groups by achieving at least a moderate 
level of CRF. Utilizing various adiposity exposures to determine risk of all-cause 
mortality in men may be misleading unless CRF is also considered.

3457	 Board	#178	 June	2		 9:30	AM	-	11:00	AM
The	Combined	Influence	Of	Sedentary	Behavior	And	
Physical	Activity	On	Cardiorespiratory	Fitness	
Rute Santos1, Micheal Pratt2, Anthony D. Okely3, Jorge Mota1, 
Carla Moreira1, Manuel J. Coelho-e-Silva4, Susana Vale1, Luis B. 
Sardinha5. 1Research	Centre	in	Physical	Activity,	Health	and	Leisure.	
Faculty	of	Sport	-	University	of	Porto,	Porto,	Portugal.	2National	
Center	for	Chronic	Disease	Prevention	and	Health	Promotion,	CDC,	
Atlanta,	United	States	of	America.,	Atlanta,	GA.	3Interdisciplinary	
Educational	Research	Institute,	University	of	Wollongong,	NSW,	
Australia.,	Wollongong,	Australia.	4Research	Centre	of	Anthropology	
and	Health.	Faculty	of	Sport	Sciences	and	Physical	Education,	
University	of	Coimbra,	Portugal,	Coimbra,	Portugal.	5Exercise	
and	Health	Laboratory,	Faculty	of	Human	Movement-Technical	
University	of	Lisbon,	Portugal.,	Lisbon,	Portugal. 
(No relationships reported)

PurPose: The aim of this study was to analyze the combined influence of objectively 
measured sedentary behavior and physical activity (PA) on cardiorespiratory fitness 
(CRF) in 2 506 Portuguese children and adolescents aged 10 to 18 years.
metHoDs:  CRF was assessed with the Fitnessgram 20m shuttle-run test. PA and 
sedentary behaviour were assessed with accelerometry. Participants were classified as 
meeting current PA guidelines for youth vs not meeting; and as low vs High sedentary 
(according to the median value of sedentary time/day by age and gender); and then 
grouped as follows: Low Active - High Sedentary; Low Active - Low Sedentary; High 
Active - High Sedentary; High Active - Low Sedentary. Binary logistic regression 
models were constructed to verify the relationship between high CRF and the combined 
influence of PA/sedentary behavior, adjusting for age, gender and body mass index.
resuLts: Participants classified as high active/low sedentary (OR=1.849; 
95%CI:1.246-2.744), as well as those classified as low active/low sedentary 
(OR=1.297; 95%CI:1.034-1.626) were more likely to be fit, compared with those from 
the low active/high sedentary group.
ConCLusions: These findings suggest that PA levels may not overcome the 
deleterious influence of high sedentary time. Our data stress the importance of 
promoting PA and discouraging sedentary behavior.

3458	 Board	#179	 June	2		 9:30	AM	-	11:00	AM
Sarcopenic-obesity	Is	Associated	With	Physical	Fitness	
Independently	Physical	Activity	
Junghoon Kim1, Kai Tanabe1, Noriko Yokoyama1, Suga Yoko2, 
Shinya Kuno1. 1University	of	Tsukuba,	Ibaraki,	Japan.	2Tsukuba	
Wellness	Research.	Co.,	Ltd.,	Ibaraki,	Japan. 
(No relationships reported)

Decreased muscle mass (sarcopenia) and increased fat mass (obesity) with aging may 
contribute to difficulties with physical fitness, respectively. However, a limited number of 
studies have examined the association between sarcopenic-obesity and physical fitness. 
PurPose:  The primary aim of this study was to investigate the prevalence of 
sarcopenic-obesity from a large cohort of Japanese. We was also examined whether 
sarcopenic-obesity contribute to decease physical fitness independently level of 
physical activity. 
metHoDs:  This cross-sectional observational study including total 7915 healthy 
Japanese men and women 20-80 years of age who recruited between 2006 and 2010. 
We measured muscle mass and body fat mass using bioelectrical impedance. Physical 
activity was measured using a pedometer with an accelerometer for 7 days. The 
physical fitness test was based on the method of the Japan Fitness Test that comprised 
five items, and total scores of the test were calculated (scores of each item: 1-10). 
Lowest gender-specific quartile in total score was defined as poor physical fitness. 
Sarcopenia was defined as skeletal muscle mass index of two SD below the sex-
specific mean value for a younger reference group (<40 years, n=1494) form the entire 
study population. We also defined obesity based on criteria of the Japan Society for the 
Study of Obesity. 
resuLts: The prevalence of sarcopenia-obesity was significantly increased with 
aging (P<0.05). The odds ratio for poor physical fitness was 3.7 (95%CI; 2.65-5.32) 
and 3.6 (95%CI; 2.70-4.83) for individuals with sarcopenic-obesity, compared with 
healthy body composition group in men and women, respectively (P<0.001), after 
adjusted for age, BMI, and physical activity. These trends were similar across level of 
physical activity. 
ConCLusions: The results of this cross-sectional observational study suggest that 
sarcopenic-obesity is associated with poor physical fitness independently physical 
activity using measured a pedometer with an accelerometer.

3459	 Board	#180	 June	2		 9:30	AM	-	11:00	AM
Associations	between	Cardiorespiratory	Fitness	Level	and	
Health-Related	Quality	of	Life:	A	Cross-Sectional	Study	of	
Apparently	Healthy	Adult	Females.	
Robert A. Sloan1, Susumu S. Sawada, FACSM2, Corby K. Martin, 
FACSM3, Robert R. Kraemer, FACSM4, Steven N. Blair, FACSM5. 
1Health	Promotion	Board,	Singapore,	Singapore.	2Tokyo	Gas,	Tokyo,	
Japan.	3Pennington	Biomedical	Research	Center,	Baton	Rouge,	LA.	
4Southeastern	Louisiana	University,	Hammond,	LA.	5University	of	
South	Carolina,	Columbia,	SC. (Sponsor: Susumu Sawada, FACSM)
(No relationships reported)

Currently there is a dearth of evidence available on the relationship between 
cardiorespiratory fitness (CRF) and health-related quality of life (HRQoL) in 
apparently healthy adult females.
PurPose:  To investigate the relationship between CRF level and HRQoL in 
apparently healthy adult females.
metHoDs:  We evaluated the association of CRF and HRQoL of 634 U.S. Navy 
and civilian (Age: 18-49 yr) females who were given a submaximal exercise test and 
health risk appraisal which included the Short Form-12v2 (SF-12v2) from 2005-2007. 
CRF was measured by using the Balke-Ware submaximal treadmill test; women 
were assigned to low (referent), moderate, and high CRF categories based on tertiles. 
Physical component summary (PCS) and mental components summary (MCS) scores 
were considered to be above the norm if summary scores were ≥50 respectively.
resuLts: Odds Ratios (ORs) and 95% confidence intervals (95% CIs) for CRF versus 
MCS-12 and PCS-12 scores were obtained by using a logistic regression model. Taking 
into consideration age, systolic blood pressure, BMI, cigarette smoking, and alcohol 
intake, the table shows the associations between CRF with PCS and MCS scores. 

Low (referent) Moderate High p for trend
n 158 263 213
PCS
% PCS ≥50 62.7 68.8 77.9
Age-adjusted OR - 1.38 (0.91 - 2.10) 2.32 (1.44 - 3.76) 0.001
Multivariate OR - 1.26 (0.81 - 1.98) 1.95 (1.14 - 3.34) 0.014
MCS
% MCS ≥50 60.1 58.2 65.3
Age-adjusted OR - 0.94 (0.63 - 1.42) 1.30 (0.83 - 2.03) 0.205
Multivariate OR - 0.94 (0.62 - 1.45) 1.31 (0.79 - 2.15) 0.247

ConCLusion: The results of this cross-sectional study suggest that higher levels 
of CRF are associated with an increased likelihood of PCS and MCS scores above the 
norm. A significant p for trend was apparent for PCS but not MCS.
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3460	 Board	#181	 June	2		 9:30	AM	-	11:00	AM
Long-term	Trends	In	Cardiorespiratory	Fitness	And	The	
Incidence	Of	Dyslipidemia.	
Susumu S. Sawada, FACSM1, I-Min Lee, FACSM2, Hisashi Naito3, 
Takashi Okamoto1, Koji Tsukamoto1, Takashi Muto4, Yasuki 
Higaki5, Hiroaki Tanaka5, Steven N. Blair, FACSM6. 1Tokyo	Gas	
Health	Promotion	Ctr.,	Tokyo,	Japan.	2Harvard	Medical	School,	
Boston,	MA.	3Juntendo	University,	Chiba,	Japan.	4Dokkyo	Medical	
University	School	of	Medicine,	Tochigi,	Japan.	5Fukuoka	University,	
Fukuoka,	Japan.	6University	of	South	Carolina,	Columbia,	SC. 
(No relationships reported)

PurPose:  Cardiorespiratory fitness is associated with a lower risk of dyslipidemia. 
However, there are no cohort studies that have assessed the relationship between long-
term trends in cardiorespiratory fitness and the incidence of dyslipidemia. Thus, we 
investigated this issue in Japanese males.
metHoDs:  We evaluated the long-term trends in cardiorespiratory fitness and 
incidence of dyslipidemia among 3,650 Japanese men (age: 22-40) who were free of 
dyslipidemia at baseline. Participants were given a submaximal exercise test at least four 
times over seven years (1979-1985). We modeled the trend in fitness over seven years 
for each man using simple linear regression. Participants were then divided into quartiles 
based on the regression coefficient (slope) from the model. During the follow-up period 
1985-2004, 227 men developed dyslipidemia. The development of dyslipidemia was 
based on self-report of current drug therapy for dyslipidemia at a subsequent medical 
examination in 2004. Odds ratios and 95% confidence intervals (95% CI) for the 
incidence of dyslipidemia were obtained using the logistic regression model.
resuLts: Men in the lowest quartile of the distribution decreased in 
cardiorespiratory fitness over the seven years (median slope, -1.26 ml/kg/min), while 
men in the highest quartile increased in fitness (median slope, 1.31 ml/kg/min). 
Adjusting for age, initial fitness level, body mass index, cigarette smoking, alcohol 
intake, and a family history of dyslipidemia, and using the lowest quartile as reference, 
the odds ratios and 95% CI for the 2nd through 4th quartiles were 0.74 (0.50-1.11), 
0.69 (0.45-1.05), and 0.48 (0.29-0.78), respectively (P = 0.004 for trend).
ConCLusions: These results suggest that the long-term trend in cardiorespiratory 
fitness is a predictor of the incidence of dyslipidemia in Japanese males.

3461	 Board	#182	 June	2		 9:30	AM	-	11:00	AM
Cardiorespiratory	Fitness	And	Subclinical	Atherosclerosis	In	
Men	With	Type	2	Diabetes	
Sae Young Jae1, Kevin S. Heffernan2, Yoon-Ho Choi3, Bo Fernhall, 
FACSM4. 1University	of	Seoul,	Seoul,	Korea,	Republic	of.	2Syracuse	
University,	Syracuse,	NY.	3Samsung	Medical	Center,	Seoul,	Korea,	
Republic	of.	4University	of	Illinois,	Chicago,	IL. 
(No relationships reported)

Type 2 diabetes is a major risk factor for the development of atherosclerosis and 
cardiovascular disease mortality. Conversely, high levels of cardiorespiratory fitness 
have a strong protective effect against cardiovascular disease mortality in patients with 
type 2 diabetes. 
PurPose:  We tested the hypothesis that higher levels of cardiorespiratory fitness are 
inversely associated with subclinical atherosclerosis in 746 (age 53±7 yrs) men with 
type 2 diabetes.
metHoDs:  We measured brachial ankle pulse wave velocity (PWV) and common 
carotid intima media thickness (CIMT) as indexes of subclinical atherosclerosis. 
Carotid atherosclerosis was defined by carotid intima media thickness >1.0mm. 
Cardiorespiratory fitness (CRF) was directly measured by peak oxygen uptake using 
expired gases analysis during a standard treadmill test.
resuLts: Peak oxygen uptake was inversely correlated with PWV (r=-0.27, p<0.05) 
and CIMT (r=-0.24, p<0.05). Peak oxygen uptake was independently associated with 
CIMT (β=-0.15, p<0.05), but not PWV (p=0.12), in multivariable regression models 
that adjusted for age, BMI, waist girth, TC/HDL-C and CRP. After adjusting for 
established risk factors, high and moderate cardiorespiratory fitness were associated 
with lower odds ratios for having carotid atherosclerosis 0.49 (95% CI, 0.30 - 0.81), 
and 0.59 (95% CI, 0.38 - 0.92), respectively, as compared with low cardiorespiratory 
fitness. Each one metabolic equivalent increment higher cardiorespiratory fitness was 
associated with 27% (OR = 0.73; 95% CI, 0.61 - 0.87) lower prevalence of carotid 
atherosclerosis.
ConCLusions: These results suggest that high cardiorespiratory fitness is inversely 
associated with common carotid intima media thickness independent of established 
risk factors in men with type 2 diabetes.

3462	 Board	#183	 June	2		 9:30	AM	-	11:00	AM
Fitness,	Physical	Activity	And	Aortic	Intima-media	
Thickness	In	Adolescents	
Katja Pahkala1, Olli J. Heinonen1, Olli Simell2, Jorma S.A. Viikari2, 
Tapani Rönnemaa2, Harri Helajärvi1, Harri Niinikoski2, Olli T. 
Raitakari2. 1Paavo	Nurmi	Centre,	Turku,	Finland.	2University	of	
Turku,	Turku,	Finland. (Sponsor: Raija Laukkanen, FACSM)
(No relationships reported)

PurPose:  We recently reported a favorable association between leisure-time 
physical activity and a surrogate marker of atherosclerosis, aortic intima-media 
thickness (aIMT), in adolescents (1). The aim of this study was to investigate whether 
cardiorespiratory fitness is associated with aIMT independently of physical activity.
metHoDs:  Cardiorespiratory fitness was measured with maximal cycle ergometer 
test in 17-year-old adolescents (n=378) participating in an atherosclerosis prevention 
study (STRIP). To describe the data, the adolescents were divided into three groups 
according to tertile cut-off points for fitness. Physical activity was assessed using a 
self-administered standardized questionnaire. A physical activity index (MET h/wk) 
was calculated by multiplying weekly mean leisure-time exercise intensity, duration 
and frequency. Ultrasonography was used to examine aIMT. Four measurements of 
aIMT covering the far wall segment were taken and the mean of these measurements 
was used. Complete data on fitness, physical activity, aIMT and covariates used for 
adjustment were available among 312 adolescents. A linear regression model was used 
for the analyses.
resuLts: Fitness was inversely associated with aIMT [beta (SE) = -0.0036 
(0.0011), p=0.0012; adjusted for gender, body mass index, HOMA-IR, and HDL/
total cholesterol, triglyceride and C-reactive protein concentration. Mean (SD) aIMT 
was 0.49 (0.10) mm in high fit girls and 0.54 (0.11) mm in low fit girls. In boys, 
the corresponding values were 0.53 (0.10) mm and 0.58 (0.13) mm. The inverse 
association between fitness and aIMT remained after further adjustment for physical 
activity [beta (SE) = -0.0030 (0.0013), p=0.026].
ConCLusions: In adolescents, cardiovascular fitness is favorably associated 
with aIMT independently of physical activity. Since fitness can be improved only by 
exercise, a physically active lifestyle should be encouraged to support cardiovascular 
health.
Supported by the Finnish Ministry of Education and Culture, the Finnish Cultural 
Foundation and the Juho Vainio Foundation.
(1) Pahkala K, et al. Association of Physical Activity with Vascular Endothelial 
Function and Intima-Media Thickness: A Longitudinal Study in Adolescents. 
Circulation. 2011 Oct 3. [Epub ahead of print]

3463	 Board	#184	 June	2		 9:30	AM	-	11:00	AM
Cardiorespiratory	Fitness,	Body	Mass	Index,	and	Chronic	
Heart	Failure	Mortality	in	Men.	
Stephen W. Farrell1, Carrie E. Finley1, Nina B. Radford2, William L. 
Haskell, FACSM3. 1The	Cooper	Institute,	Dallas,	TX.	2The	Cooper	
Clinic,	Dallas,	TX.	3Stanford	University,	Palo	Alto,	CA. 
(No relationships reported)

Cardiorespiratory	Fitness,	Body	Mass	Index,	and	Chronic	Heart	Failure	
Mortality	in	Men.	Stephen W. Farrell1, Carrie E. Finley1, Nina B. Radford2, and 
William L. Haskell3, FACSM
1 The Cooper Institute, Dallas TX 2 The Cooper Clinic, Dallas TX 3 Stanford 
University, Palo Alto CA
PurPose:  To examine the associations between baseline cardiorespiratory fitness 
(CRF) and body mass index (BMI) with chronic heart failure (CHF) mortality in men. 
metHoDs:  40,723 men without a personal history of cardiovascular disease 
underwent a comprehensive baseline health examination between 1971 and 2006. 
Clinical measures included BMI and CRF quantified as duration of a maximal 
treadmill exercise test. Participants were divided into low (bottom 20% of distribution), 
moderate (next 40% of distribution), and high (highest 40% of distribution) CRF 
categories. Standard cut points were used to identify BMI categories. Hazard ratios 
(HRs) were computed with Cox regression analysis. 
resuLts: During a mean follow-up period of 19.8 + 9.4 years, 92 CHF deaths 
occurred. Following adjustment for age, exam year, systolic blood pressure, smoking 
status, and personal history of diabetes, HRs across incremental CRF categories were 
1.0, 0.40, and 0.24, while adjusted HRs across incremental BMI categories were 1.0, 
1.92, and 3.61 (P for trend < 0.0002 for each). When grouped into categories of fit 
and unfit (upper 80% and lower 20% of CRF distribution respectively), the HR was 
significantly lower in fit (HR=0.24) compared with unfit men (referent) within the 
normal weight BMI category. Within the overweight and obese BMI categories, fit men 
had substantially lower HRs than unfit men; however these differences did not reach 
statistical significance. 
ConCLusion: Higher baseline levels of CRF are associated with substantially 
lower CHF mortality rates in men. Among normal weight men, only those who attain 
at least a moderate level of CRF experience reduced CHF mortality.
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3464	 Board	#185	 June	2		 9:30	AM	-	11:00	AM
Cardiorespiratory	Fitness	As	A	Predictor	Of	Non-cvd	Non-
cancer	Mortality	In	Men	
Xuemei Sui1, Timothy S. Church, FACSM2, Duck-chul Lee1, 
Enrique G. Artero1, Ali Ahmed3, Steven N. Blair, FACSM1. 
1University	of	South	Carolina,	Columbia,	SC.	2Pennington	
Biomedical	Research	Center,	Baton	Rouge,	LA.	3University	of	
Alabama	at	Birmingham,	Birmingham,	AL. 
(No relationships reported)

PurPose:  The inverse association between cardiorespiratory fitness (CRF) and 
mortality from cardiovascular disease (CVD) and cancer is well established. However, 
studies on CRF and death from other causes are scant. We sought to evaluate the five 
major cause-specific non-CVD and non-cancer deaths with CRF in the Aerobics Center 
Longitudinal Study. 
metHoDs:  Participants were 35,408 men (mean±SD age 43.2±9.3 yr) who were 
free of known CVD and cancer at baseline, and completed a maximal treadmill 
exercise test during a preventive examination at the Cooper Clinic, Dallas, TX between 
1974 and 2002. CRF was quantified as maximal treadmill exercise test duration and 
was grouped for analysis as low, moderate, and high. Cause-specific non-CVD non-
cancer deaths were grouped into 5 major categories: diabetes and kidney disease; 
chronic respiratory disease; acute respiratory and infectious disease; injuries; and all 
other non-CVD non-cancer deaths. 
resuLts: A total of 702 non-CVD non-cancer deaths occurred during an average 
17 years of follow-up. After adjusting for age, examination year, smoking, drinking, 
BMI, hypertension, diabetes, and hypercholesterolemia, hazard ratios (95% confidence 
intervals) across ascending categories of CRF were 1.00 (referent), 0.60 (0.49-0.73), 
0.53 (0.41-0.67) for overall non-CVD non-cancer deaths (trend P <0.0001) ; 1.00 
(referent), 0.57 (0.40-0.82), 0.32 (0.19-0.54) for diabetes and kidney diseases (trend 
P <0.001); 1.00 (referent), 0.30 (0.17-0.50), 0.09 (0.04-0.21) for chronic respiratory 
diseases (trend P <0.001); 1.00 (referent), 0.73 (0.46-1.16), 0.43 (0.24-0.77) for acute 
respiratory and infectious diseases (trend P =0.004); 1.00 (referent), 0.79 (0.58-1.09), 
0.79 (0.54-1.16) for injuries (trend P =0.28); and 1.00 (referent), 0.53 (0.38-0.74), 0.50 
(0.34-0.74) for any other non-CVD non-cancer causes deaths not falling into the 4 
categories above (trend P =0.001), respectively. 
ConCLusions: Higher levels of CRF were significantly associated with lower risk 
of mortality from non-CVD non-cancer causes including diabetes and kidney disease, 
acute and chronic respiratory disease. These results suggest a physically active lifestyle 
may reduce non-CVD non-cancer deaths which make up a substantial portion of adult 
mortality. Supported by NIH grant DK088195.

3465	 Board	#186	 June	2		 9:30	AM	-	11:00	AM
Muscular	Fitness	And	Nontraditional	Cardiometabolic	
Biomarkers	In	Adolescents:	The	Helena	Study	
Enrique G. Artero1, Vanesa España-Romero1, David Jiménez-Pavón2, 
David Martinez-Gómez3, Jeremy Vanhelst4, Anthony Kafatos5, 
Ascensión Marcos3, Marcela González-Gross6, Steven N. Blair, 
FACSM7, Luis A. Moreno2, Manuel J. Castillo1. 1School	of	Medicine,	
Department	of	Physiology,	University	of	Granada,	Granada,	Spain.	
2GENUD	(Growth,	Exercise,	Nutrition	and	Development)	Research	
Group,	University	of	Zaragoza,	Zaragoza,	Spain.	3Immunonutrition	
Research	Group,	Department	of	Metabolism	and	Nutrition,	Institute	
of	Food	Science,	Technology	and	Nutrition	(ICTAN),	Spanish	
National	Research	Council,	Madrid,	Spain.	4Inserm	U995,	School	of	
Medicine,	IFR114,	University	of	Lille2,	Lille,	France.	5Department	
of	Social	Medicine,	Preventive	Medicine	and	Nutrition	Clinic,	
University	of	Crete,	Heraklion,	Crete,	Greece.	6School	of	Physical	
Activity	and	Sport	Sciences	(INEF),	Universidad	Politécnica	de	
Madrid,	Madrid,	Spain.	7Department	of	Exercise	Science,	University	
of	South	Carolina,	Columbia,	SC. 
(No relationships reported)

PurPose:  Muscular fitness is being increasingly recognized in the prevention of 
cardiovascular diseases. This study examines the association of muscular fitness with 
nontraditional cardiometabolic biomarkers in adolescents. 
metHoDs:  Healthy Lifestyle in Europe by Nutrition in Adolescents (HELENA) 
cross-sectional study. A total of 639 adolescents (296 boys) from 9 European countries, 
aged from 12.5 to 17.5 y, were included in this report. A muscular fitness score was 
computed as sum of age- and gender-specific z-scores of handgrip strength / body 
weight and standing long jump. Cardiorespiratory fitness was estimated using the 
20m shuttle run test. Age- and gender-specific z-scores of C-reactive protein (CRP), 
complement factors C3 and C4, leptin, and white blood cells were summed to create 
a cluster of nontradiotional cardiometabolic biomarkers. Sex, age, pubertal stage and 
country were used as confounders. Additional models also adjusted for homeostasis 
model assessment of insulin resistance (HOMA-IR) and sum of 4 skinfolds. 
resuLts: Muscular fitness was negatively associated with single and clustered 
cardiometabolic biomarkers (standardized β from -0.393 to -0.116, all P values < 

0.01). Additional adjustments for cardiorespiratory fitness and HOMA-IR weakened 
the associations, but they still remained significant. The association was no longer 
significant when adjusting for sum of skinfolds. The odds ratios (OR) for having a 
high clustered risk (above or equal 1 SD) was 5.0 [95% confidence interval (CI) = 
2.3-11.1] in the lowest quartile of muscular fitness compared with the highest quartile, 
after adjusting for basic confounders plus cardiorespiratory fitness and HOMA-IR. 
When adjusting also for sum of skinfolds, the OR decreased to 1.8 (95%CI=0.7-4.4). 
Decreasing values of clustered cardiometabolic risk were observed across incremental 
levels of muscular fitness in both non-overweight (P = 0.002) and overweight 
adolescents (P < 0.001). 
ConCLusions: Muscular fitness is inversely associated with nontraditional 
cardiometabolic biomarkers in adolescence, and the association seems to be at least 
partly mediated by adiposity. Preventive strategies for youth should focus not only on 
decreasing adiposity and increasing cardiorespiratory fitness, but also on enhancing 
muscular fitness.

3466	 Board	#187	 June	2		 9:30	AM	-	11:00	AM
Associations	Of	Physical	Activity	And	Fitness	With	Cognitive	
Status	In	Community-dwelling	Older	Adults	
Kenji Narazaki1, Eri Matsuo1, Takanori Honda1, Yu Nofuji1, Koji 
Yonemoto2, Shuzo Kumagai1. 1Kyushu	University,	Fukuoka,	Japan.	
2Kurume	University,	Fukuoka,	Japan. (Sponsor: Kiyoji Tanaka, 
FACSM)
(No relationships reported)

Physical activity is a promising intervention candidate for preventing or delaying 
cognitive decline often emerged in the aging process. However, association between 
physical activity and cognitive status has been still unclear in community-dwelling 
older people. Furthermore, there have been limited findings regarding the association 
between physical fitness and cognitive status in the population. 
PurPose:  To examine whether physical activity and fitness are associated with 
cognitive status in community-dwelling older adults. 
metHoDs:  As part of a community-based cohort study for a Japanese local town, 
2,629 participants older than 65 years were involved in this study (74±6 yrs, male: 
41.9%). A tri-axial accelerometer device was employed to quantify daily physical 
activity level (PAL). Hand-grip strength (HGS) and gait speed (GAS) were measured 
with conventional methods as indices of physical fitness. Cognitive status (COS) 
was determined as a score using the Japanese version of the Montreal Cognitive 
Assessment (MoCA). The associations of the PAL, HGS, and GAS with the COS were 
tested by 3 linear regression models for respective pairs, each involving the adjustment 
for age, sex, and years of education. Additional one-way ANCOVA (covarying for 
age and education) was performed to compare the COS among sex-adjusted quintile 
groups formed in each physical index. 
resuLts: The HGS (27.0±8.1 kg) and GAS (1.7±0.4 m/s) were associated with 
the COS (β=0.301 and β=0.193, respectively, p<.0001). Only weak association was 
found between the PAL (2.6±2.2 METs·hour/day) and COS (β=0.070, p<.0001). 
Being consistent with the results of the regression analyses, the ANCOVAs showed 
significant main effects for the HGS (F=18.11, p<.0001) and GAS (F=18.24, p<.0001) 
but not for the PAL (F=2.32, p=0.0548). 
ConCLusion: Hand-grip strength and gait speed were associated with the 
cognitive status quantified by the MoCA score in community-dwelling older adults 
after adjusting for age, sex, and education. In contrast, the device-based physical 
activity level demonstrated only weak association with the cognitive status. Further 
investigations are needed to examine associations of other indices regarding physical 
activity and fitness with cognitive status in the population. Supported by a grant from 
Sasaguri town, Japan to SK.

3467	 Board	#188	 June	2		 9:30	AM	-	11:00	AM
The	Joint	Association	Of	Fitness	And	Fatness	To	All-cause	
Mortality:	A	Meta-analysis	
Vaughn Barry1, Meghan Baruth2, Michael Beets2, Steven Blair, 
FACSM2. 1Middle	Tennessee	State	University,	Murfreesboro,	TN.	
2University	of	South	Carolina,	Columbia,	SC. 
(No relationships reported)

PurPose:  Two recent systematic review articles concluded cardiorespiratory fitness 
(CRF) has a stronger effect than weight status on all-cause mortality. The purpose of 
this study was to quantify the joint association of these variables (i.e. CRF and weight 
status) on mortality from all causes using quantitative meta-analytical methodology. 
metHoDs:  A systematic literature search was performed using PubMed (1980 to 
June 2010) and an assessment of recent review articles. Studies were included if they 
were 1) prospective studies, 2) jointly assessed CRF and body mass index (BMI) with 
all-cause mortality, and 3) objectively measured CRF and BMI. Articles were excluded 
from the analysis if the referent group was not normal weight, fit individuals. Seven 
articles and were included in the final analysis. CRF and BMI levels were reported as 
fit vs. unfit and fat vs. normal weight. Individuals were considered unfit if they were 
in the lowest 20% of the study cohort or had a maximal aerobic capacity of < 5 METs. 
BMI categories were > 18.5 kg/m2 to < 25.0 kg/m2 (normal weight) and ≥ 25.0 kg/m2 

(fat). Pooled hazard ratios were assessed for each subgroup using a random-effects 
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model and fit-normal weight individuals as the referent group. 
resuLts: Compared to fit-normal weight individuals, unfit individuals had twice 
the mortality risk regardless of fatness level (unfit-normal weight, 2.07, 95% CI, 1.66-
2.59; unfit-fat, 2.08, 95% CI, 1.70-2.55). Fit-fat individuals had similar mortality risks 
(1.10, 95% CI, 0.95-1.27) to fit-normal weight individuals. 
ConCLusions: Individuals with low CRF have twice the risk of death from all 
causes regardless of BMI categorization. Moderate to high CRF levels significantly 
reduces the all-cause mortality risk associated with excess weight. Therefore, 
maintaining moderate to high CRF levels is important for normal weight, overweight 
and obese individuals.

3468	 Board	#189	 June	2		 9:30	AM	-	11:00	AM
Environment	Perception	For	PA	And	Nutrition:	Relationship	
With	Health-related	Fitness	
Marlene M. Rodrigues, Ana P. Pascoal, Joana C. Martins, Ana J. 
Rodrigues, Mario A. Botelho, Helder Rodrigues, Ana P. Marques, M. 
Joao C A Almeida. University	of	Madeira,	Funchal,	Portugal. 
(No relationships reported)

A shift in eating habits, patterns and levels of physical activity during the last decades, 
may explain the dramatic increase in the prevalence of overweight and obesity.
Understanding how those changes continue to occur, and which factors may play 
different roles in different populations, is necessary for developing better strategies.
PurPose:  The objectives of this study were to compare health-related indicators, 
sports participation, eating habits and perception of physical environment between 
adolescents from two different islands in Portugal, as well as to identify the best 
predictors of a high and very high percent body fat (%BF).
metHoDs:  Participants in this study were 326 boys and girls. Prevalences of 
overweight and obesity were determined according to Cole et al. (2000), %BF was 
estimated according to Slaughter et al. (1998), and participantes classified in health 
risk categories according to Lohman (1987). Aerobic fitness was assessed with the 
Fitnessgram 20 m pacer test (The Cooper Institute for Aerobics Research, 2007). 
Sport participation, eating habits (Wilson et al., 2008) and perception of the physical 
environment (Evenson et al., 2006) were assessed by self-report questionnaire.
resuLts: 29% of the participants were overweight or obese, 30,4% were in the 
high or very high categories for %BF, 61,4% were below the healthy zone for aerobic 
fitness, and 64,7% indicated Physical Education as the only structered physical activity 
they regularly participated in. There were significant differences between the two 
islands in prevalence of sport participation and perception of the physical environment. 
It was found that the perception of fruits’ and vegetables’ availability (OR: 0,854; 
95%CI 0,746 - 0,977) and identifying geographic barriers in the physical environment 
(OR: 1,127; 95%CI 1,023-1,240) were both predictors of a high or very high %BF.
ConCLusion: The development of intervention strategies aimed at reducting 
adiposity should have in mind the physical, social and cultural environment in which 
the participant is inserted.
Sponsored by the Research Center of Sport, Health and Human Development 
(CIDESD) and the Department of Education in Madeira Autonomous Region

3469	 Board	#190	 June	2		 9:30	AM	-	11:00	AM
In	Search	of	Relationship	Between	Physical	Fitness	and	Body	
Image	
Qin Lai1, Huihong Zhang2. 1Wayne	State	University,	Detroit,	MI.	
2Southeast	University,	Nanjing,	China. (Sponsor: Hermann-J Engels, 
FACSM)
(No relationships reported)

A recent meta-analysis revealed exercise was strongly related to body image 
(Hausenblas & Fallon, 2006). An individual with higher level of self-assessments 
toward her/his body, particularly appearance, tended to increase physical activity and 
maintain a healthy body composition. However, the previous research rarely utilized 
a quantitative measure of fitness to analyze how body image contributed to physical 
fitness development in large sample sizes, especially in different cultural settings. 
PurPose:  To determine the relationship between physical fitness and body image 
to locate which dimensional body-self relations was related to fitness tests in a large 
sample size of college students in China. 
metHoDs:  Participants (n=563, aged at 17-21) were randomly selected from three 
urban universities in China. A standardized fitness test battery was adopted to assess 
cardiovascular endurance, speed, flexibility, and strength. A Chinese version of the 
Multidimensional Body-Self Relations Questionnaire (MBSRQ) was distributed to 
the students for body image assessments after the completion of fitness tests. Fitness 
and body images relation was analyzed by forward stepwise regression and Pearson’s 
correlation. 
resuLts: Forward stepwise regression revealed only fitness subsets of MBSRQ 
including self-reported fitness evaluation and orientation reliably predicted total 
physical fitness scores (R2

 = .23). Pearson’s correlation analysis demonstrated that 
self fitness evaluation or orientation had a strong relationship with cardiovascular 
endurance performance (r=.13, p<.01) and speed performance (r=.21, p<.01). The 
other subsets including appearance and health were not related to the fitness scores. 

ConCLusion: The findings indicated that fitness test performance could be 
predicted by self-evaluation of fitness and attitude toward fitness. Unlike previous 
studies with participants in the North America, the present research failed to detect 
a relationship between fitness performance and appearance and health evaluations in 
Chinese students. It suggested different cultural settings might regulate the effects of 
behavioral factors on fitness development.

3470	 Board	#191	 June	2		 9:30	AM	-	11:00	AM
Peak	Oxygen	Uptake	And	Leisure	Time	Physical	Activity	In	
4427	Healthy	Adults:	The	Hunt	Study	
Bjarne M. Nes, Imre Janszky, Lars J. Vatten, Ulrik Wisløff. 
Norwegian	University	of	Science	and	Technology,	Trondheim,	
Norway. 
(No relationships reported)

Leisure time physical activity (LTPA) of a sufficient dose to increase cardiorespiratory 
fitness (VO2peak) may yield numerous health benefits. Current guidelines suggest that 
adults should perform moderate intensity activity at least 150 minutes per week, or 
high intensity activity at least 75 minutes per week. 
PurPose:  The aim of the study was to examine how self-reported LTPA at different 
levels of weekly duration and relative intensity associates with VO2peak and estimated 
weekly energy expenditure in a large population. 
metHoDs:  A total of 4427 adults, 19-89 yrs, and free from cardiovascular disease 
(2158 men; mean age 48.4, BMI 26.6, and 2269 women; mean age 48.0, BMI 25.4), 
were tested for directly measured VO2peak (mean 44.3 and 35.9 mL·kg-1·min-1 for men 
and women, respectively). Information on LTPA was collected through a detailed 
questionnaire containing questions on frequency, duration and relative intensity (Borg 
6-20 scale). Subjects were grouped according to gender, total LTPA (min/week) and 
low (Borg scale 6-11), moderate (Borg scale 12-13) or high (Borg scale 14-20) relative 
intensity. Weekly LTPA energy expenditure was estimated by multiplying the subject`s 
oxygen uptake in litres per minute (L·min-1) at their reported Borg scale rating by 5 
kcal·min-1 and further multiplying by minutes per week. A general linear model was 
applied adjusting for age, BMI, education, occupational physical activity and smoking. 
resuLts: Both men and women reporting <90 min/week (group mean, 47 min/
week) and high intensity had considerably higher VO2peak than the inactive groups 
(45.1 vs. 41.0 and 35.1 vs. 32.9 mL·kg-1·min-1 for men and women, respectively, 
both p-values <0.001). A comparable VO2peak were observed among men and women 
reporting >150 min/week (group mean, 217 min/week) and moderate intensity (44.5 
and 36.3 mL·kg-1·min-1 for men and women, respectively). Estimated weekly energy 
expenditure, however, were more than 4 times higher in the moderate intensity - 
high duration groups compared to the high intensity-low duration groups (2988 
vs. 713 kcal/week in men and 1964 vs. 429 kcal/week in women, both p<0.001). 
CONCLUSION:LTPA patterns of high duration - moderate intensity and low duration 
- high intensity were associated with similar VO2peak, despite large differences in 
weekly energy expenditure.

3471	 Board	#192	 June	2		 9:30	AM	-	11:00	AM
Running	and	All-cause	Mortality	Risk	-	Is	More	Better	
Duck-chul Lee1, Russell R. Pate, FACSM1, Carl J. Lavie2, Steven 
N. Blair, FACSM1. 1University	of	South	Carolina,	Columbia,	SC.	
2Ochsner	Health	System,	New	Orleans,	LA. 
(No relationships reported)

PurPose:  We examined the association between running and all-cause mortality 
risk in 52,656 adults (26% women) aged 20-100 years (mean age 43) who had a 
medical examination during 1971-2002 in the Aerobics Center Longitudinal Study.
metHoDs:  Participants were free of cardiovascular disease (CVD), cancer, 
abnormal resting or exercise electrocardiogram, and diabetes at baseline, and had ≥1 
year of follow-up. Running and other physical activities were assessed on the medical 
history questionnaire by self-reported leisure-time activities during the past 3 months. 
Mortality follow-up was through 2003 using the National Death Index. Cox regression 
was used to quantify the association between running and mortality after adjusting for 
baseline age, sex, examination year, body mass index, current smoking, heavy alcohol 
drinking, hypertension, hypercholesterolemia, parental CVD, and levels of other 
physical activities.
resuLts: During an average follow-up of 15 years, 2,984 deaths occurred. 
Approximately 27% of adults participated in leisure-time running. Runners had 19% 
lower risk of all-cause mortality compared with non-runners, with U-shaped mortality 
curves for distance, speed, and frequency. The hazard ratios (95% confidence intervals) 
of all-cause mortality were 0.78 (0.64-0.96), 0.85 (0.73-0.99), 0.73 (0.60-0.89), 0.75 
(0.57-0.97), 0.90 (0.67-1.22), and 0.95 (0.73-1.24) in 0.1-4.9, 5.0-9.9, 10.0-14.9, 
15.0-19.9, 20.0-24.9, and ≥25.0 miles/week of running distance; 0.90 (0.75-1.08), 
0.79 (0.68-0.91), 0.73 (0.61-0.86), and 0.93 (0.73-1.19) in 1-5, 6, 7, and ≥8 miles/
hour of running speed; and 0.81 (0.49-1.32), 0.65 (0.46-0.92), 0.81 (0.65-0.997), 0.82 
(0.71-0.94), 0.81 (0.66-0.99), 0.86 (0.65-1.14), and 0.95 (0.69-1.33) in 1, 2, 3, 4, 5, 6, 
and 7days/week of running frequency, respectively, compared with no running after 
adjusting for confounders including levels of other physical activities.
ConCLusions: Running distances of 0.1-19.9 miles/week, speeds of 6-7 miles/
hour, or frequencies of 2-5 days/week were associated with a lower risk of all-cause 
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mortality, whereas higher mileage, faster paces, and more frequent running were not 
associated with better survival.
Supported by NIH Grant AG06945, HL62508, DK088195, and an unrestricted 
research grant from the Coca-Cola Company.

G-39	 Free Communication/Poster	-	Fitness	and	
Performance	Testing	V
JUNE 2, 2012 7:30 AM - 11:00 AM
ROOM: Exhibit Hall

3472	 Board	#193	 June	2		 8:00	AM	-	9:30	AM
Relationships	Between	Specific	Back-Fitness	Tests	and	the	
Occurrence	of	Back	Injuries	in	Firefighters	
Karlie J. Moore, Salvador Jaime, Katherine B. Gunter. Oregon	State	
University,	Corvallis,	OR. 
(No relationships reported)

Firefighters (FFs) experience a high incidence of back injuries; near 50% of FFs have 
experienced at least one back injury throughout their career and the primary reason 
for early retirement from disability is back injury. An assumption exists that fit FFs 
experience fewer back injuries, yet the true relationship between FF’s fitness level and 
incidence of back injury is understudied. It is not clear what specific aspects of fitness 
are related to the occurrence of back injuries or what tests may be conducted to better 
understand a FF’s risk of experiencing a back injury.
PurPose:  To investigate the relationships between specific back-fitness tests and 
the occurrence of back injuries in firefighters.
metHoDs:  118 FFs from three fire departments completed a back injury survey and 
eight back-fitness tests: A modified Schober test for lumbar flexion (LF) and lumbar 
extension (LE), a trunk rotation flexibility test to the right (RR) and left (RL), a back 
endurance “row” test with 20 lb weights (BE), a back strength test using dynamometry 
(BS), a hamstring endurance “kickback” test (HE) and a prone chin-up test (PC). The 
survey asked if FFs had experienced 0,1,2 or 3+ back injuries throughout their careers 
along with other relevant parameters. A zero-inflated poisson regression was utilized 
to 1) identify the variables that predict injury rate, and 2) identify the variables that 
predict the FFs who never experience back injuries. To account for exposure time, # of 
years as a FF was included in the model.
resuLts: 59 FFs reported 0 back injuries, 24 FFs reported 1, 14 FFs reported 2, 
and 21 FFs reported 3+ back injuries. The # of injuries was significantly related to 
LE (p<.01) and BS (p=.05). For FFs who reported ≥ 1 back injury, improving LE 
capability by one cm lowers the expected # of back injuries during a career by 34.4%. 
For every standard deviation increase in BS (27 kg), a FF’s odds of never having a 
back injury improve tenfold. There was no association between # of back injuries and 
LF, RR, RL, BE, HE and PC.
ConCLusion: Possessing an adequate level of back strength and lumbar flexibility 
appears to reduce the risk for back injuries among FFs. An intervention needs to be 
conducted to confirm that improving/preserving these aspects of fitness lowers the 
occurrence of back injuries for FF’s.

3473	 Board	#194	 June	2		 8:00	AM	-	9:30	AM
Physiological	Measurement	Comparison	From	A	Portable	
Sensor	System	And	Standard	Laboratory	Equipment	During	
Graded	Exercise	
Jeffrey B. Powell, Aitor Coca, Kim Jung-Hyun, W. Jon Williams, 
Raymon J. Roberge. NIOSH/CDC/NPPTL,	Pittsburgh,	PA. 
(No relationships reported)

Physiological monitoring in real time can offer valuable information on the biomedical 
status of workers engaged in strenuous activities. 
PurPose:  This study compares the accuracy of a commercially available portable 
sensor system to standard laboratory physiological monitoring equipment for real-time 
monitoring of heart rate (HR) and respiratory rate (RR) responses during treadmill 
exercise. 
metHoDs:  Six healthy subjects completed a maximal graded exercise test (GXT) 
wearing the portable sensor system and a standard laboratory physiological monitoring 
system. The treadmill protocol consisted of stages in which workload increased every 
30 seconds starting at 1.7mph/0% incline and ending at 3.5mph/25% incline. The study 
variables, HR and RR, were recorded simultaneously breathe by breathe using the two 
systems. The variables were then summarized at time points of rest and workloads (O2) 
equal to 30, 50, 70, 90 and maximum. Paired sample t-tests and Spearman correlation 
coefficients (rs) were calculated to compare the variables. 

resuLts:  
VO2 Heart rate (beats·min-1) Respiratory rate (breaths·min-1)

Standard Portable p rs Standard Portable p rs
Rest 72.0(7.3) 76.5(7.2) 0.04 .89 16.0(6.7) 16.2(4.0)

> .05

.71
30% 96.3(5.8) 109.3(14.5) 0.03 .32 23.8(4.9) 22.4(5.0) .94
50% 128.7(13.5) 130.3(8.7)

> .05

.90 28.2(5.9) 25.7(4.8) .83
70% 146.3(6.9) 146.9(6.5) .94 32.0(5.4) 31.7(5.2) 1.0
90% 171.3(9.3) 171.7(8.4) 1.0 37.5(9.5) 37.2(9.1) 1.0
MAX 182.2(9.9) 181.2(8.3) 1.0 42.8(12.4) 41.8(10.9) .94

Values are mean (SD) (n=6), VO2max: 50.8 (4.3) ml/kg/min, p-value: Paired samples t-test

ConCLusion: The results of this study show HR and RR measurements by portable 
sensor system in subjects performing GXT are comparable to those from a standard 
physiological monitoring system. However, there was a greater HR measurement 
variability during rest and exercise less than 50% VO2max, while HR and RR 
measurement accuracy increased at higher exercise intensities. This study demonstrates 
the accuracy of the portable sensor system for real-time monitoring of physiological 
parameters and suggests usefulness for physiological research in the field.

3474	 Board	#195	 June	2		 8:00	AM	-	9:30	AM
Self	Reported	Exercise	during	Deployment	Correlates	with	
Measured	Fitness	Outcomes	
Bradley J. Warr1, Brent A. Alvar2, Marilyn A. Sharp1. 1U.S.	Army	
Research	Institute	of	Environmental	Medicine,	Natick,	MA.	2Rocky	
Mountain	University	of	Health	Profession,	Provo,	UT. 
(No relationships reported)

There is currently little data evaluating soldiers’ physical activity levels and exercise 
programs or the accuracy of surveys to characterize fitness training during deployment. 
The typical deployed unit conducts 24 hr operations, making unit level physical fitness 
training difficult to conduct; most soldiers maintain their fitness by completing training 
in an autonomous manner. 
PurPose:  To determine the validity of survey questions regarding frequency and 
duration of purposeful exercise in deployed soldiers. 
metHoDs:  Seventeen male infantry soldiers (age=26+5.7 y/o, ht=178.5+6.2 cm, 
wt=83.9+11.8 kg) from the Arizona National Guard completed a VO2 peak test (VO2), 
1RM bench-press (BP), 1RM back-squat (BS), and survey questions pertaining to 
frequency and duration of aerobic exercise, strength training, and sports participation. 
Fitness testing and surveys were completed both prior to deployment and within 10 
days of returning from deployment. Spearman Rho correlations were used to determine 
significant relationships between survey questions and measured physical fitness 
variables, with p< .05. 
resuLts: Soldiers’ reported activity for the 12 months prior to deployment did not 
correlate with the measured pre-deployment VO2, BP, and BS. However, reported 
activity levels during deployment did correlate with measured VO2, BP, and BS at 
post-deployment. More than 47% of the soldiers performed aerobic activity at least 
3 days per week, while 53% trained for 30 min or more per session. Frequency of 
aerobic activity was significantly correlated to VO2 (r=.68), but duration was not. More 
than 64% performed strength training 3 or more days per week, while 76% conducted 
30 min or more per session. Frequency and duration of strength training were both 
significantly correlated to BP (r=.69, r=.63) and BS (r=.55, r=.69). Only 18% of the 
soldiers participated in sports activities at least one day per week for more than 30 
min per session. Frequency and duration of sports activities were both significantly 
correlated to VO2 (r=.54 r=.55). 
ConCLusion: Based on the measured physical fitness variables, the survey 
questions utilized pertaining to purposeful exercise provide reasonable indices of the 
frequency and duration soldiers are exercising during deployment.

3475	 Board	#196	 June	2		 8:00	AM	-	9:30	AM
The	Effects	Of	Football	Equipment	On	20-yard	Agility	In	
High	School	Seniors	
Katie C. Morgan, Brian J. Campbell, Torie M. Guidry, Cole M. 
Thompson, Lauren E. Miller, Stefan L. Bergeron, Brittany S. 
Richard. University	of	Louisiana	at	Lafayette,	Layafette,	LA. 
(No relationships reported)

Senior high school football players are more physically developed than most 
underclassman. The majority have experienced a minimum of four years of a 
regulated strength and conditioning program. Previous studies have suggested football 
equipment decreases high school football players’ pro-agility (20-yd shuttle run), 
however four-year seniors may have a different profile than underclassmen. 
PurPose:  To assess the effects of football equipment on 20 yard Pro-agility times 
in senior football players. 
metHoDs:  15 high school football players (weight= 79.42 ± 7.17 kg) served as 
participants. Players were timed in the 20 yard Pro-agility test with (AE) and without 
(AN) standard football equipment. Testing was administered by experienced hand 
held timers on a natural grass field. Participants were randomly assigned to perform 
two trials under each condition and the faster of the two trials for each condition was 
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recorded and used for analysis. A paired samples t-Test was utilized to compare AE 
and AN conditions. 
resuLts: No significant difference was noted between AE and AN	[t=1.967, p > .05]. 
DisCussion:	The results support investigating football equipment effects	on 
different levels of high school football. Senior high school football players are more 
likely physically developed than most underclassman, have more experience with 
the presence of football equipment, and a majority have undergone four years of a 
regulated strength and conditioning program. Since the 20-yd agility times of seniors 
were not significantly affected by football equipment, the 3 levels of underclassmen 
must be studied further to assess where equipment starts to significantly hinder agility.

3476	 Board	#197	 June	2		 8:00	AM	-	9:30	AM
Comparison	Between	Two	Gps	System	Device	To	Asses	
Speed	And	Acceleration	
Fernando Pareja-Blanco1, Pedro Jiménez-Reyes2, Luis Suárez-
Arrones1. 1Faculty	of	Sport,	Pablo	de	Olavide	University,	Sevilla,	
Spain.	2Catholic	University	of	San	Antonio,	Murcia,	Spain. 
(No relationships reported)

Recently, GPS tracking systems have been used to assess the physical demands in 
some sports. The validity of GPS devices for measuring distance traveled in team 
sport and endurance athletes have been investigated and there have been studies for 
assessing speed in active subjects, but none so far has used GPS of 15 Hz.
PurPose:  To analyze and compare two GPS system device to asses speed and 
acceleration in sprint races.
metHoDs:  Ten physically active male subjects (age: 19.3 ± 2.3 years, stature: 1.77 
± 0.07 m, body mass: 72.7 ± 9.6 kg) randomly chosen from a population of physically 
active students and sport team athletes were selected. The correlations between peak 
acceleration and peak speed obtained from a GPS 1 Hz and 15 Hz with sprint time (at 
5, 10 and 30-m) measured with timing lights were determined. Forty-three individual 
sprints were recorded concurrently with timing lights (Microgate, Bolzano, Italy), 
a GPSports SPI Elite (1 Hz) and GPSports SPI PRO X (15 Hz) (GPSports System, 
Canberra, Australia). The light sensors were set at 0, 5, 10 and 15-m for the sprints of 
15-m and at 0, 30, 40 and 50-m for the sprints of 50-m. From a standing start 40-cm 
behind the starting gates, the subjects performed a maximal effort sprint over 15m 
and 50-m. The subjects were instructed before the sprint to produce maximal efforts 
for the sprint. To determine the test-retest reliability of the GPS device, each subject 
completed at least two sprints of each distance on two separate. Pearson’s correlation 
coefficients and 90% confidence intervals (90%CI) were calculated according to the 
methods of Hopkins.
resuLts: The correlation coefficients between measures of GPS 1 Hz and GPS 
15 Hz in sprints of 15m and 50m were 0.02 in acceleration, and for peak speed were 
significant for 15m (0.68) and 0.50m (0.96). Correlations coefficients between times 
5, 10 and 15m measured with timing lights and maximum acceleration and speed 
measured with GPS were highly significant (r=0.95-0.98).
ConCLusions: The results of this study demonstrated a close correlation between 
peak speeds measured with GPS (1 and 15 Hz) and sprint time in 30, 40 and 50m. The 
use of GPS may be an alternative to timing lights for assessing sprint performance in 
30m and longer distances, however the low sampling rate (1 and 15 Hz) reduce the 
sensitivity of these measures, especially over shorter distances.

3477	 Board	#198	 June	2		 8:00	AM	-	9:30	AM
A	Comparison	Of	The	Physiological	Demands	Of	Rowing	On	
The	Rowperfect	And	Concept	II	Rowing	Ergometer	
Niamh Ni Cheilleachair1, Andrew Harrison1, Giles Warrington, 
FACSM2. 1University	of	Limerick,	Limerick,	Ireland.	2Dublin	City	
University,	Dublin,	Ireland. 
(No relationships reported)

Ergometer rowing is a popular method of optimizing dry-land training. Rowing 
ergometers are widely used in the assessment of rowing performance and in national 
selections. 
PurPose:  The purpose of this study was to compare the physiological demands of 
rowing on the Rowperfect and Concept II rowing ergometers. 
metHoDs:  Thirteen trained male rowers participated in the study. Selected 
physiological reponses to an incremental test and a 4-minute maximal test were 
investigated on the Rowperfect and Concept II. The submaximal incremental test 
consisted of 3-minute stages at a fixed exercise intensity and predetermined stroke 
rate followed by 30 seconds recovery. The test commenced at 170 W with 30 W 
increments until a clear inflection point on the workload-lactate curve was observed, 
after which one additional increment was completed. During each 30 seconds recovery 
an earlobe blood sample was taken to determine blood lactate concentration (Bla) and 
RPE was recorded. Heart rate (HR) (bpm) was measured continuously during the test. 
On completion of the final incremental stage there was a 2 minute recovery before the 
4 minute maximal performance test. This test was to establish the maximal distance 
which could be covered and to examine the mean power output (MPO) obtained on 
the 2 rowing ergometers. During the test, time and stroke rate were the only variables 
visible to the subjects, to ensure any pacing effect was minimised. Each subjects power 

output and stroke rate were recorded throughout the test. A post-exercise blood lactate 
sample was obtained after 5 minutes to establish peak lactate concentrations. 
resuLts: Blood lactate was significantly higher on the Concept II for all exercise 
intensities from 170 to 290 W (P<0.05). In contrast no significant difference was 
found with HR and RPE. During the 4 minute maximal performance test MPO was 
significantly higher on the Rowperfect (P<0.05) while distance was significantly higher 
on the Concept II (P<0.05) but no significant difference in peak blood lactate was 
observed. 
ConCLusion: These results indicate that the Concept II places greater 
physiological demands on rowers than the Rowperfect at fixed exercise intensities. 
These differences may be due to the different dynamics and mechanics of the two 
rowing ergometers or inter-ergometer variation in displayed power output.

3478	 Board	#199	 June	2		 8:00	AM	-	9:30	AM
An	Evaluation	of	Army	Physical	Fitness	Scores	across	
Classes	among	Reserve	Officer	Training	Corps	Cadets	
Keith Leiting, Jake Reed, David Land, Michael H. Stone, Mike W. 
Ramsey. East	Tennessee	State	University,	Johnson	City,	TN. 
(No relationships reported)

PurPose:  The goal of the study was to compare standard military physical fitness 
scores among Reserve Officer Training Core (ROTC) cadets of varying years of 
involvement. 
metHoDs:  Forty four male and female cadets (38 male, 6 female) performed a 
scheduled APFT test at the beginning of the fall collegiate semester. Instruction and 
demonstration of proper technique for push-up and sit-up events was provided prior 
to the test. Each cadet was given two minutes to perform as many push-ups and two 
minutes to perform as many sit-ups as possible, followed by the two mile run for 
shortest time conducted on a 400 meter rubber track. All raw scores and times were 
recorded on the Army Physical Fitness Scorecard as per FM 21-20, following which 
differences were obtained used the 4x4 multivariate analysis of variance (MANOVA) 
(Training, 1992). Tukey’s HSD post hoc test were completed to determine differences 
between classes once significance was found. 
resuLts: Significant differences were noted for push up score, sit up scores and 
total scores (p < 0.05; Table 1), however 2 mile run score was not significant (p > 
0.05; Table 1). MSI cadets scored significantly lower than MSII, MSIII, MSIV in all 
categories (p < 0.05; Table 1). There were no significant differences found between 
MSII, MSIII, and MSIV for any of the scores (p > 0.05; Table 1). 
ConCLusion: MSI cadets are less physically fit as determined by the APFT scores. 
Interestingly the MSII, MSIII, and MSIII do not seem to increase their physical fitness 
levels despite their continued involvement with the FM 21-20 training protocol. 

Push Up Score Sit Up Score Two Mile Score Total Score

MSI 56.6±13.00 60.75±29.11 51.75±41.13 169.13±69.67

MSII 87.5±9.18* 87.13±11.84* 84.88±17.11 259.50±34.81*

MSIII 87.86±12.12* 88.57±13.02* 74.00±27.39 250.43±45.77*

MSIV 81.86±13.13* 90.71±10.17* 82.93±10.00 255.50±25.95*

Table 1: Data is means ± SD. * denotes sig. dif. (p<0.05) from MSI

3479	 Board	#200	 June	2		 8:00	AM	-	9:30	AM
Relationship	of	Body	Mass	to	Army	Physical	Fitness	Test	
Performance	in	College	ROTC	Cadets	
Andrea M. Kobermann1, Jerry L. Mayhew1, Guy D. Leahy2, Todd 
Crowder3. 1Truman	State	University,	Kirksville,	MO.	2Davis-
Monthan	Air	Force	Base,	Tucson,	AZ.	3United	States	Military	
Academy,	West	Point,	NY. 
(No relationships reported)

A fundamental requirement of the college Army ROTC program is a successful level 
of achievement standing on the Army Physical Performance Test (PFT). The test 
includes 2-min push-ups (PU), 2-min sit-ups (SU), and 2-mile distance run (RUN). 
The tests are converted to point values and summed to produce a total fitness score. 
Traditionally, the tests are scored in absolute terms for each gender, disregarding the 
influence of body mass on performance. Questions have been raised whether such a 
scoring system is equitable across the body mass continuum. 
PurPose:  To evaluate the relationship of body mass and BMI to PFT components 
and total fitness score among college ROTC cadets.
metHoDs:  ROTC cadets (41 M and 21 F; age = 20.2 ± 1.3 y, body mass = 77.3 ± 
13.1 kg, BMI = 24.4 ± 2.8 kg/m2) were evaluated for PU, SU, and RUN during routine 
class testing. Point values were assigned according to standard Army tables for each 
gender with a maximum score of 100 for each item.
resuLts: Men had significantly better absolute performance scores on PU (82% 
higher), SU (19% higher), and RUN (20% higher) than women. Body mass (BM) 
was not significantly correlated in both genders with PU (M, r = -0.06; F, r = -0.08), 
SU (M, r = 0.00; F, r = 0.07), RUN (M, r = -0.02; F, r = -0.19), and total score (M, r = 
-0.03; F, r = -0.07). BMI was not significantly different between the genders and also 
nonsignificantly correlated with PU (r = -0.01), SU (r = -0.07), RUN (r = -0.24), and 
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total score (r = -0.13). Although men had slightly higher scoring points on all tests, 
only the PU score was significantly different between genders (M = 95.2 ± 20.4 vs F 
= 81.8 ± 24.2). Analysis of standardized beta weights from linear regression for each 
gender produced equitable contributions for each tests to total performance score: PU 
(M = 25%; F = 27%), SU (M = 35%; F = 42%), and RUN (M = 31%, F = 39%). If a 
gender factor was added to the linear regression, it made no addition contribution to 
the explained variance in performance scores in explaining the total performance score.
ConCLusions: Body mass and BMI differences do not appear to impact PFT in 
college men and women ROTC cadets. This may be related to the routine emphasis on 
and participation in regular physical fitness training for college ROTC cadets and may 
not apply to regular Army personnel.

3480	 Board	#201	 June	2		 8:00	AM	-	9:30	AM
Relationship	Between	Systemic	And	Local	Physiological	
Response	To	Graded	Exercise	Assessed	With	Near-infrared	
Spectroscopy	
Luca Pollonini1, Rebecca Re2, Patrick Howell1, Karishma Prasad1, 
Clifford Dacso1, Richard Simpson1. 1University	of	Houston,	Houston,	
TX.	2Politecnico	di	Milano,	Milan,	Italy. 
(No relationships reported)

Heart rate monitors (HRM) represent an effective method for recreational and 
professional training. However, HRM assess only the systemic response to exercise 
and need to be paired with periodic assessment of exercise capacity to guide 
personalized training. In this project, we developed a wearable device that integrates 
measurements of systemic and local physiological parameters to quantitatively assess 
exercise capacity. 
PurPose:  1) To validate an integrated device that simultaneously measures 
electrocardiography (ECG), photoplethysmography (PPG) and near-infrared 
spectroscopy (NIRS) parameters in real-time. 2) To study the interplay between 
systemic and local physiological response to graded exercise.
metHoDs:  We used ECG and PPG to derive systemic measures such as heart 
rate (HR) and systolic time intervals (STI), whereas NIRS was used to measure 
concentrations of oxy-hemoglobin ([HbO2]), deoxy-hemoglobin ([HHb]), total 
hemoglobin ([tHb]) and tissue oxygenation index (TOI%) in the right vastus lateralis. 
Fifteen subjects (10 males, age 25.4±4.6yrs) were asked to perform a graded exercise 
on a stationary bike (50W +15W/min) maintaining a pedaling cadence of 60rpm, until 
volitional exhaustion or inability to sustain the cycling rate. ECG, PPG and NIRS data 
were collected simultaneously to respiratory gas measurements with a metabolic cart.
resuLts: HR and [HHb] increased linearly during the exercise, whereas STI 
decreased linearly. [HHb] was linearly correlated to VO2 (r>.92, p<.0001) at 
individual level and the slope of such linear correlation was indicative of the VO2max 
of each subject (r=.84) and the exercise time to VO2max (r=.69). After the exercise 
onset, [HbO2], [tHb] and TOI% maintained their basal value for a time interval after 
which they decrease linearly. The ventilatory threshold (VT) determined by V-slope 
was linearly related to the peak value of [HHb] at the end of exercise (r=.67). The 
correspondent time of VT was also related to the deflection point of TOI% (r=.63).
ConCLusions: The quantitative assessment of the systemic and muscular 
physiological response to exercise is consistent with energy expenditures measured by 
metabolic cart. The proposed wearable sensor represents a valid tool that complements 
HRM by providing a more complete description of the exercise activity.

3481	 Board	#202	 June	2		 8:00	AM	-	9:30	AM
Walking	Performance	Assessed	by	Incremental	Shuttle	and	
Six-minute	Walking	Tests	among	Older	Tennis	Practitioners	
Ricardo L. F. Guerra, Arino Anjos, Victor Zuniga Dourado. 
UNIFESP,	Santos,	Brazil. 
(No relationships reported)

The regular practice of physical exercise reduces the decline of functional fitness and 
tennis practice is a possibility for this 
PurPose:  Walking is an important activity of daily living, is associated to health 
status and balance, and also is a popular form of physical exercise for the conditioning 
of middle-aged and older adults. However, there are few studies assessing the effects 
of the practice of tennis in walking ability in this age group. 
PurPose:  to evaluate walking performance and body composition in middle aged 
and older tennis practitioners by two widely used field tests, the incremental shuttle 
(ISWT) and six-minute (6MWT) walking tests. 
metHoDs:  Twenty-one male volunteers (60 ± 5 years) were divided into two 
groups: 10 subjects practicing tennis (PT) and 11 non-practicing tennis (NPT). 
Tennis regimen consisted of at least 3 months of practical, 3x/wk, and 1 h/day. 
The participants in the NPT group were non-trained (i.e., < 150 min/wk of regular 
exercise). Peak values of oxygen uptake (VO2), carbon dioxide output, minute 
ventilation and heart rate (HR), among others variables, were monitored by a portable 
telemetric system (K4 Cosmed) during each third ISWT and 6MWT. During the ISWT, 
the ventilatory equivalents were used to assess VO2 at ventilatory threshold (VO2VT). 
The total distances traveled on ISWT and 6MWT were registered in meters (ISWD and 
6MWD) and in percentage of predicted values (%). Body composition was assessed by 

bioelectrical impedance. The statistic was made using student t test. 
resuLts: We were not able to find differences between groups related to body 
composition variables. During the ISWT, the PT group presented higher (p < 0.05) 
peak VO2 (29 ± 5 versus 22 ± 2 ml/kg/min), VO2VT (19 ± 3 versus 15 ± 1 ml/kg/min), 
ISWD [626 ± 90 (116 ± 13) versus 540 ± 76 m (96 ± 10%)], and peak HR (89 ± 10 
versus 75 ± 13% of maximum). We did not find significant differences in physiological 
responses to the 6MWT as well as in 6MWD between groups. 
ConCLusion: These data allow us to suggest that tennis may be a field of practice 
for maintenance walking performance, especially aerobic capacity, in middle aged and 
older adults and the ISWT appears to assess this condition better than the 6MWT.
Supported by FAPESP grant n. 2007/08673-3.

3482	 Board	#203	 June	2		 8:00	AM	-	9:30	AM
Relationship	Between	Physical	Fitness,	Body	Composition	
And	Cardiovascular	Risk	Factors	In	Healthy	Individuals	
Steven Mann, Judith Allgrove, James Brown, Alfonso Jimenez. 
Univeristy	of	Greenwich,	Medway,	United	Kingdom. 
(No relationships reported)

Worldwide obesity levels have more than doubled since 1980 and in 2008 1.5 Billion 
adults were overweight (WHO Fact Sheet No311). Obesity is a leading risk factor of 
cardiovascular (CV) disease, while high body fat percentages are associated with Type 
2 diabetes and further CV complications. Behavioural change such as an increase in 
physical activity has been suggested as a method of reducing these risks (Pedersen & 
Saltin 2006).
PurPose	To assess the relationship between behaviour, as reflected by physical 
fitness markers: maximal aerobic capacity () and muscular strength, health status and 
CV risk.
metHoDs This is the first phase of a study into the effects of fitness centre based 
exercise on CV health and wellbeing. 105 participants (73 female, 32 male), mean 
±SD age: 42.2 ±5.7 yrs, height: 168.8 ±8.4 cm, weight: 82.7 ±17.8 kg, predicted 
: 35.4 ±9.1 ml/kg/min free from chronic health conditions, performed a battery of 
health assessments to measure; predicted (Modified Blake protocol - Fitmate Pro), 
muscular strength (sub-maximal 1rep max), estimated body fat percentage (BF%) 
using a BODPOD, blood pressure (BP), cholesterol (LDX Cholestech), resting heart 
rate (RHR) as a marker of CV efficiency, and C-Reactive Protein (CRP), a marker 
of chronic inflammation (n=29) (LDX Cholestech). Participants were then randomly 
assigned to either structured gym based exercise or unstructured gym based exercise. A 
control group receiving physical activity counselling was also included.
resuLts Initial baseline findings show moderate correlations between and strength 
in Chest Press (CP) (R=0.317, P=0.002) and Lateral Pull Down (LPD) (R=0.308, 
P=0.002). and strength also moderately correlated with BF% (. R=-0.583, P=0.000. 
CP. R=-0.513, P=0.000. LPD. R=-0.476, P=0.000. Leg Press. R=-0.340, P=0.001). 
BF% was positively associated with RHR (R=0.315, P=0.001) and CRP (R=0.417, 
P=0.02). No clear relationship was identified between markers of physical fitness and 
cholesterol levels or BP.
ConCLusion	The initial findings show	that	increased predicted and muscular 
strength as indicators of physical fitness are associated with decreased BF%. Further, 
increased BF% is associated with a higher RHR and CRP. However no relationship 
between cholesterol and BP with levels of physical fitness was found within this 
cohort.

3483	 Board	#204	 June	2		 8:00	AM	-	9:30	AM
A	Comparison	of	Two	Different	Body	Positions	Used	During	
Rowing	
Daniel G. Syrotuik, Bill Reynolds, Jack Bennett, Pierre Gervais, 
Gordon J. Bell. University	of	Alberta,	Edmonton,	AB,	Canada. 
(No relationships reported)

The amount of power output (PO) generated during a rowing stroke is partly dependent 
on the length of the stroke and this can be enhanced by using a greater extension at 
the finish position of the stroke. However, there is little research that has compared the 
differences of performing the rowing stroke at varying lean-back (LB) positions. 
PurPose:  The purpose of this study was to compare two different LB positions 
during 3 different graded exercise trials on a Concept II rowing machine. 
metHoDs:  Nine men and 5 women with a mean age (± SD), height, body mass 
and peak of 29 (11) yrs, 185.6 (11.4) cm, 84.8 (15.9) kg, 51.2 (6.9) ml×kg-1×min-1 and 
25 (4) yrs, 171.4 (8.1) cm, 74.6 (7.7) kg and 44.9 (5.3) ml×kg-1×min-1 respectively, 
volunteered. Light reflective markers were taped to anatomical landmarked positions 
on the body and specific sites on the rowing machine. Motion data for the rowing 
exercise trials were collected at 60Hz using 5 Qualisys ProReflex motion capture 
cameras. Three randomized, rowing exercise bouts at 3 different intensities lasting 3-5 
minutes each were performed on a Concept IID rowing machine: rowing at a PO of 
125, 150 and 175 w and a stroke rate (SR) = 18, 22 and 24 strokes×min-1 in an upright 
position; rowing at a PO of 125, 150 and 175 w without controlling SR; and, rowing at 
a SR of 18, 22 and 24 strokes×min-1 without controlling PO. Both of these latter trials 
were performed at the same extended LB position. 
resuLts: There was a significant different hip angle of ~29° at the finish between the 



Fr
e

e
 C

o
m

m
u

n
iC

at
io

n
/Po

st
e

r
Official Journal of the American College of Sports Medicine

Abstracts were prepared by the authors and printed as submitted.

 Vol. 44 No. 5 Supplement S703

upright body position and both extended LB positions regardless of the SR used or the 
PO generated. The distance the handle moved throughout the rowing stroke was longer 
(P<0.05) in the two LB positions (1.57 ± 0.16 and 1.58 ± 0.14 m) versus the upright 
position (1.37 ± 0.15 m). The velocity that the handle moved was significantly faster in 
the greater LB position at the same SR (1.41 ± 0.1 m/s2) versus the LB at the same PO 
(1.31 ± 0.06 m/s2) or compared to the upright body position (1.26 ± 0.12 m/s2). 
ConCLusion: A more extended LB body position (hip angle of ~140°) results in a 
greater rowing handle movement compared to a more upright body position regardless 
of the SR used or PO generated and produces a greater handle velocity at the same SR. 
As a result, the greater LB position produced 12% greater PO at the same SR.

3484	 Board	#205	 June	2		 8:00	AM	-	9:30	AM
The	Comparison	Of	EMG	And	O2	Consumption	Between	
Non-motorized	And	Motorized	Treadmill	Running	
Takahiro Nakama, Akihiro Sakamoto, Katamoto Shizuo. Juntendo	
University,	Inzai,	Chiba,	Japan. 
(No relationships reported)

Non-motorized treadmill (NT), on which the users need to accelerate the belt 
themselves and require the safety and body stabilization by wearing a harness or 
holding onto the surrounding railing. Recently, the newly designed curve-shaped 
NT has been developed, and this type of NT has eliminated all the concerns above. 
Running can be performed upright, with the speed able to be altered freely, so that it 
may better simulate running situations similar to conventional motorized treadmill 
(MT) to a certain extent. However, because of the curved shape, belt friction and the 
need for belt acceleration, greater physiological stresses may be imposed on users 
compared to MT or track running. The knowledge of exact physiological responses on 
NT is necessary to precisely prescribe exercise programs when NTs become available 
at many fitness facilities.
PurPose:  The purpose was to compare HR, VO2 and iEMG of lower limbs 
between NT and MT runnings.
metHoDs:  Six trained male endurance runners (aged between 20-23 years old) ran 
on a NT and MT at the speed of 8, 11 and 14 km/h in a randomized order (3 min for 
each trial), with 5 min rest between trials. For each trial, VO2 was measured between 
the 2nd and 3rd minutes, while HR and EMG from the gluteus maximus(GM), biceps 
femoris(BF), medial gastrocnemius(MG), rectus femoris(RF), vastus medialis(VM), 
and tibialis anterior(TA) were recorded between 2’30” and 2’40”.
resuLts: Faster speeds produced greater HR(p < 0.001), VO2(p < 0.001)and iEMG 
(p < 0.01). VO2 and HR were significantly higher for the NT compared to MT (p < 
0.001). iEMG was also significantly higher for the NT (p < 0.05) except VM and TA 
. Significant condition × speed interactions for VO2 (p < 0.001) and iEMG (p < 0.05) 
meant that the condition effects were more pronounced for faster speeds.
ConCLusions: NT running results in higher HR, VO2 and iEMG of lower limbs 
(except VM and TA) than that in MT running. These discrepancies of physiological 
responses need to be considered when prescribing exercise programs for NT users.
Nogrant for this study.

3485	 Board	#206	 June	2		 8:00	AM	-	9:30	AM
Relationships	Between	Free	Testosterone,	Cortisol,	And	
Anaerobic	Performances	In	Recreationally-trained	Subjects	
Matthew J. Andre1, Andrew C. Fry1, Jason B. Winchester2, Arnold 
G. Nelson, FACSM3, Jatin P. Ambegaonkar4, Shane V. Caswell4. 
1University	of	Kansas,	Lawrence,	KS.	2Midwestern	State	University,	
Wichita	Falls,	TX.	3Louisiana	State	University,	Baton	Rouge,	LA.	
4George	Mason	University,	Manassas,	VA. 
(No relationships reported)

Free testosterone (FT) and its ratio to cortisol (FT/C) has been correlated with jumping 
and sprinting ability in football, soccer, throwing, handball, and volleyball athletes 
(Cardinale & Stone, 2006; Nelson et al., 2009; Winchester et al., 2008a). One study 
has also reported significant relationships in a recreationally-trained population 
(Winchester et al., 2008b). 
PurPose:  To examine relationships among salivary FT or FT/C and anaerobic 
performances in recreationally-trained individuals. 
metHoDs:  Saliva was collected from 17 recreationally-trained college males, 
followed by testing for vertical jump (VJ), standing broad jump (SBJ), and 36.6m 
(40yd) sprint (SPR). Saliva samples were analyzed in duplicate for FT and cortisol 
(C) via ELISA. Pearson product correlation coefficients (r) examined relationships 
between salivary FT or FT/C and performance (p<0.05). 
resuLts: Mean VJ (cm), SBJ (m), and SPR (seconds) were 58.1±2.3, 2.22±0.06, 
and 5.51±0.10, respectively. Mean FT (nmol/L), C (nmol/L), and FT/C were 1.09±0.2, 
5.89±1.4, and 0.29±0.04, respectively. 
Pearson Correlation Coefficients (rcrit=0.48, n=17, α=.05)

Vertical Jump Standing Broad Jump Sprint
Free Testosterone 0.37 0.08 -0.21
Cortisol 0.02 0.25 -0.01
Free Tes/Cort 0.21 0.11 -0.22
No correlations were statistically significant. 

ConCLusion: The results of this study suggest that FT, C, and FT/C are not related 
to vertical jump, standing broad jump, or sprint performance in non-athletic, but 
physically-active, populations. Further research is needed to determine relationships 
between endocrine profiles and anaerobic performances for this population.

3486	 Board	#207	 June	2		 8:00	AM	-	9:30	AM
Stability	Ball	Sitting	During	Semi-Recumbent	Exercise	
Charles R.C. Marks, Jenna Leach, Deborah Wagner, Leslie 
Schachinger, Blake Brennan, Steven Grapsas. Oakland	University,	
Rochester,	MI. (Sponsor: Tamara Hew-Butler, FACSM)
(No relationships reported)

PurPose:  This study predicted that stability ball sitting during semi-recumbent 
exercise will affect cardiorespiratory, electromyography, and kinematic parameters 
when compared to chair sitting. 
metHoDs:  Sixteen healthy young adults underwent two semi-recumbent graded 
exercise tests to volitional fatigue over two consecutive days: one stability ball sitting, 
the other chair sitting (order randomized). Pedaling while sitting behind a cycle 
ergometer and holding onto cycle seat was used for the semi-recumbent position. VO2 
and heart rate (HR) were continuously measured. During two stages of exercise right 
side flexor digitorum (FD), erector spinae (ES), external oblique (EO), quadriceps 
(QC), hamstrings (HM), and gastrocnemius (GN) % MVC EMGs were measured; 
also, video of the right hip back view was taken for vertical (Hip V) and lateral (Hip L) 
displacement. Repeated measures ANOVA with paired-t test for post	hoc analysis (P 
<0.05) were done. 
resuLts: All participants achieved the same peak power output for both tests. VO2 
, HR, ES, and HM had non-significant sitting mode main effects and interactions (P > 
0.353) while EO tended towards significant sitting mode main effect (P = 0.113). FD, 
GN, and QC had significant sitting mode main effects ( P < 0.042). Hip V and Hip L 
also had significant sitting mode main effects (P < 0.004). The table below reports the 
mean+ sd for all but ES and HM. 
Table Ball Chair Ball Chair

VO2 l/min HR b/min
50% of Peak 1.59 + 0.31 1.56 + 0.39 140 + 14 142 + 11
Penult 2.47 + 0.60 2.49 + 0.70 174 + 11 175 + 10
Peak 2.89 + 0.71 2.80 + 0.68 185 + 9 185 + 9

GN EMG % QC EMG %
Stage 1 35.1 + 11.6 45.9 + 17.7 * 15.0 + 7.6 14.6 + 4.8
Stage 2 40.3 + 13.2 45.6 + 15.5 18.1 + 7.8 24.2 + 8.7 *

FD EMG % EO EMG %
Stage 1 14.4 + 6.1 11.6 + 8.1 * 27.1 + 20.7 25.2 + 17.5
Stage 2 19.4 + 7.9 16.8 + 8.7 38.6 + 42.2 26.3 + 16.7

Hip V cm Hip L cm
Stage 1 3.2 + 0.9 2.5 + 1.8 4.6 + 1.7 1.1 + 0.48 *
Stage 2 4.7 + 1.8 2.1 + 0.5 * 5.5 + 1.9 2.3 + 0.7 *
* Ball versus Chair Paired-t P < 0.019

ConCLusion: It is concluded that the stability ball may alter arm and leg muscle 
recruitment patterns with an increase in coronal plane hip motion during semi-
recumbent exercise but without affecting cardiorespiratory parameters.
Supported in part by an Oakland University Faculty grant.

3487	 Board	#208	 June	2		 8:00	AM	-	9:30	AM
Gross	Mechanical	Efficiency	And	Physical	Strain	During	
Submaximal	Cyclic	Arm-leg	Cruiser@	Exercise	
Lucas H. van der Woude1, Liesbeth Simmelink2, Ilse Borgesius1, 
Florentina Hettinga1, Rienk Dekker2. 1Center	for	Human	Movement	
Sciences,	University	Medical	Center	Groningen,	Groningen,	
Netherlands.	2Center	for	Rehabilitation,	University	Medical	Center	
Groningen,	Groningen,	Netherlands. (Sponsor: TWJ Janssen, 
FACSM)
(No relationships reported)

PurPose:  The Cruiser@ ergometer (Enraf Nonius, The Netherlands) is a testing 
and training device, which allows combined asynchronic arm-leg exercise in a stable 
recumbent sitting position. As such it is frequently used in Dutch rehabilitation as a 
cardiorespiratory fitness intervention for lower limb impaired persons. 
PurPose:  To compare gross mechanical efficiency (GE) and physical strain during 
steady state submaximal Cruiser, cycling and upper body handbike exercise.
metHoDs:  22 Healthy men (n=10; 24±1.8yrs; 79±10.5kg) and women (n=12; 
22.1±2.4; 65.8±10.2kg) enrolled in a series of 4 submaximal steady state exercise tests 
on the Cruiser, a bicycle ergometer, a handbike on a motor driven treadmill and again 
the Cruiser. In each mode subjects performed a series of six 3min bouts (PO=20-45W) 
at a constant cadence. Oxygen uptake, energy cost, ventilation, breathing frequency, 
heart rate and RPE were monitored. GE was derived from PO and energy cost.
resuLts: Cruiser GEs (45W; men: 13.0±1.3%, woman: 15.0±3.1%) were not 
significantly different from cycling (45W; men: 13.2±1.9%, women: 14.6±1.9%), yet 
both were significantly higher than in handcycling (45W: men: 11.2±0.8%, women: 
12.2±2.1%; P<0.05). A similar pattern was found for each of the physical strain 
parameters: a comparable strain between Cruiser and bicycle test, yet a significantly 
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higher strain for handcycling (P<0.05). Apart from RPE, the repeated Cruiser tests did 
not show significant differences.
ConCLusions: Submaximal Cruiser exercise is a cyclic form of large muscle 
exercise, comparable in efficiency and physical strain to cycling. As such it seems a 
safe, repeatable and effective exercise mode, involving both asynchronic upper and 
synchronic lower body work.
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3488	 Board	#209	 June	2		 9:30	AM	-	11:00	AM
Validation	Of	The	Actiheart	For	Estimating	Physical	Activity	
Related	Energy	Expenditure	In	Pregnancy	
Katarina Melzer1, Matteo Lazzeri2, Stephane Armand3, Michel 
Boulvain3, Bengt Kayser2. 1Swiss	Federal	Institute	of	Sports,	
Macolin,	Switzerland.	2Institute	of	Movement	Sciences	and	Sports	
Medicine,	Geneva,	Switzerland.	3University	Hospitals	of	Geneva,	
Geneva,	Switzerland. 
(No relationships reported)

PurPose:  The Actiheart (CamNtech Ltd., Cambridge, UK), a combined heart rate 
and movement sensor device, was shown to give precise estimates of activity energy 
expenditure (AEE) among men and non-pregnant women. The objective of this study 
was to assess the validity of the individually calibrated Actiheart in pregnant women 
against indirect calorimetry in a laboratory setting.
metHoDs:  Ten healthy pregnant women (aged 32.9±3.2 yrs, pre-pregnancy 
BMI=21.0±2.4 kg/m2, 36.9±2.4 weeks of gestation) walked at 3, 4, 5, and 6 km/h on 
a treadmill, cycled at 25W and 50W on an ergometer and stepped on and off a 15 cm 
high step. During each routine, AEE was measured simultaneously with the Actiheart 
(AEEa) and indirect calorimetry (AEEcalo). AEE measurements were compared with 
paired Student’s t-test, and their agreement with Bland and Altman plots.
resuLts: The mean AEEcalo were not significantly different from AEEa for any 
activity except for cycling at 50W (-45 J/kg/min, p=0.01). Cumulated AEEa and 
AEEcalo, combining all activities, were not different (p=0.9). All data points (100%) 
fell within ±2SD for all activities except for walking at 6km/h (89% of data points). All 
data points fell within ±2SD for the sum of all speeds of walking (3, 4, 5, and 6 km/h).
ConCLusions: The Actiheart can be used as a valid method for AEE estimation in 
pregnant women. The data serve as valuable information for improving the assessment 
of AEE in pregnancy and clarifying the association between activity and particular 
health outcomes in this population group.

3489	 Board	#210	 June	2		 9:30	AM	-	11:00	AM
The	Energy	Cost	Of	Carrying	A	Portable	Metabolic	Analyser	
Lars McNaughton, FACSM, Andy Sparks. Edge	Hill	University,	
Ormskirk,	United	Kingdom. 
(No relationships reported)

PurPose:  Portable gas analysers, such as the Cosmed and Metamax, are commonly 
used in exercise and sporting activities, and such systems have been shown to be both 
valid and reliable. Little is known however, of the impact on energy expenditure (EE) 
on individuals that are required to carry them during exercise bouts. 
metHoDs:  Eight male participants of (Mean ± SD) age 25.0±9.47y, body mass 
78.5±8.39kg, and height 183±0.8 cm, completed two random incremental exercise 
bouts on a motorised treadmill. Following 4 min of standing, the participants walked 
at 4km.h-1 and then completed a progressive exercise test with 4 min stages and 
2km.h-1 increments until volitional exhaustion. The experimental (PT) trial required 
participants to complete the exercise bout whilst wearing a portable respiratory gas 
analysis system (Metamax 3B, Cortex, Germany). During the control trial (C) the 
weight of the gas analyser was supported by a harness adjacent to the treadmill. 
Throughout each exercise trial, heart rate (HR) and rating of perceived exertion 
(RPE) were measured and respiratory gases were used to calculate EE via indirect 
calorimetry. All data were analysed using ANOVA with Repeated Measures; 

significance was p< 0.05. 
resuLts: During the exercise bouts, the rate of EE increased as the intensity of 
exercise increased (p<0.001). There was a significantly greater rate of EE during PT 
between the running speeds of 7 - 14 km/hr (p<0.05), but no significant differences 
were observed during standing, walking or at maximal exercise (p>0.05). There were 
no significant effects of wearing the gas analyser on VO2 max. (4.10±0.53, and 4.28 
±0.75 for the C and PT trials respectively), HR or RPE. 
ConCLusion: Portable gas analysis systems have no effect on the energy 
expended during standing, walking for short periods, or during maximal exercise, but 
significantly increase the energy demands of submaximal running when carried on the 
person. 

3490	 Board	#211	 June	2		 9:30	AM	-	11:00	AM
The	Energy	Expenditure	of	Long	Distance	Double	-	Handed	
Offshore	Sailing	
Carlo Capelli1, Christel Galvani2, Marta Alberti1, Luca Ardigò1, 
Federico Daniele3. 1School	of	Exercise	Science,	Verona,	Italy.	2School	
of	Exercise	Science,	Milano,	Italy.	3School	of	Exercise	Science,	
Udine,	Italy. 
(No relationships reported)

The studies describing the energy expenditure during offshore sailing regattas are 
very rare. This is rather disappointing, if we consider that in offshore sailing several 
environmental and tactical factors may place a considerable physical load and mental 
stress on our body.
PurPose:  The aim of the study consists in assessing the energy expenditure during 
long distance offshore sailing and in describing the physical activity intensity involved 
in this type of competition. METHODS. Six subjects (age: 46.3 ± 3.4 yy; BMI: 26.7 
± 1.7 kg/m2, V’O2max: 2.97 ± 0.56 l/min) participated in the study. During the regatta 
(double handed, 500 miles in the North Adriatic, lasting 3- 5 days) the subjects wore 
an activity monitor (Actiheart, CamNtech, E) that allows estimate energy expenditure, 
physical activity level (PAL) and minutes spent at each level of intensity (sedentary, 
S, < 1.5 MET; light, L, 1.5 - 2.9 MET; moderate, M: 3.0 - 6.0 MET; vigorous, V: > 
6.0). The time spent at each level of intensity was evaluated using one-way ANOVA; 
pairwise comparisons were performed using Student-Newman-Keuls test. 
resuLts. Daily energy expenditure (TEE) amounted, on the average to 3408 ± 453 
kcal per day; daily activity energy expenditure (AEE) amounted to 1208 ± 339 kcal per 
day. PAL, calculated as TEE divided by resting energy expenditure (RMR, estimated 
with Schofield formula), was 1.8 ± 0.2. Subjects spent a significant (p < 0.001) longer 
period of time in S (643 ± 193 min per day) and L (516 ± 177 min per day) than in M 
(95 ± 34 min per day) and V (6 ± 4 min per day) activity. On the average, the subjects 
slept 5 times per day (± 1.4) for about 36 minutes (± 9) in each sleeping period. 
ConCLusion. TEE per day and PAL during double-handed offshore sailing race 
turned out to be similar to that measured using double-labeled water technique in 
single-handed offshore sailing (3451 kcal/day and 2.1, respectively). Moreover, this 
study reports for the first time, not only TEE, but also AEE and the time spent sleeping 
and that performing activities of different intensity. The high TEE seems to be likely 
the consequence of the short and rare periods of sleep spent during the competition 
than of the bouts of moderate to vigorous physical activity.

3491	 Board	#212	 June	2		 9:30	AM	-	11:00	AM
Exercise	Intensity	and	Performance	Analysis	of	Taekwondo	
Combats	in	Master	Athletes	
Francesco Tornello1, Laura Capranica1, Carlo Minganti2, Salvatore 
Chiodo3, Antonio Tessitore1. 1University	of	Rome,	Rome,	Italy.	
2University	of	Catanzaro,	Catanzaro,	Italy.	3University	of	Catanzaro,	
Rome,	Italy. (Sponsor: Carl Foster, FACSM)
(No relationships reported)

Since martial arts are widely practiced at all ages, the main argument is about to 
evaluate their impact on health. In a review, Bu et al. (2010) reported a general positive 
influence, however most of the studies were not conducted during official combats and 
no information is available for master athletes. 
PurPose:  Thus, this study aimed to investigate heart rate (HR) responses and 
performance analysis of Taekwondo (TKD) master athletes combats. 
metHoDs:  Twelve official combats of master athletes (age: 39±4 yrs) were observed 
during the 1st European Masters Games (Venice, Italy, 2011). The HR exercise 
intensities were determined by the time spent by athletes at three classes of efforts (90% 
of individual HRpeak). A time motion analysis was applied to measure the duration of 
actions in relation to three classes of combat phases: Fighting (F), No Fighting (NF) 
and Stoppage (ST). The technical and tactical analysis was carried out to analyze: a) 
the points scored with a kick (1, 2, 3 and 4 points) and punch performed with a clear 
technique and points scored with a not clear one; b) the strategy adopted for actions (i.e. 
attack, defence and evasive maneuvers, blocks, etc.); An ANOVA for repeated measure 
with significance setted at p ≤ 0.05 was applied for statistical analysis.
resuLts: The HR analysis showed a significant difference for classes of efforts 
(p90% and 81-90% of individual HRpeak, respectively. The time motion analysis 
revealed a significant difference between classes of combat phases (p=0.002) with a 
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mean duration of 1.94±0.48, 6.26±1.83 and 12.97±6.74 seconds and a mean frequency 
of occurrence of 40.8±5.1%, 48.7±3.7% and 10.5±5.7% for F, NF and ST, respectively. 
The technical and tactical aspects showed differences for technique and for strategy 
analyses. Post-hoc revealed that the “1 point scored with a kick” class (59.8±15.8%) 
and the attack class (50.6±18.9%) were different from all other classes of their 
respective specific analyses (p<0.001). 
ConCLusions: This study indicate that the TKD master competition posed a high 
load on athletes, who, probably due to being former senior athletes, were able to be 
engaged in a high intensity activity, which requires to be monitored to have a positive 
impact on health.REFERENCES: Bu et al. (2010). JEBM, 3, 205-219.

3492	 Board	#213	 June	2		 9:30	AM	-	11:00	AM
Estimating	Energy	Expenditure	From	Accelerometry	And	
Physiological	Sensors	In	One	Device	
Mary Rosenberger1, William Haskell, FACSM1, Fahd Albinali2, 
Selene Mota2, Jason Nawyn2, Stephen Intille3. 1Stanford	University,	
Palo	Alto,	CA.	2Massachusetts	Institute	of	Technology,	Cambridge,	
MA.	3Northeastern	University,	Boston,	MA. 
(No relationships reported)

PurPose:  Estimate energy expenditure from physiological sensors contained in the 
Zephyr Bioharness in addition to an accelerometer using advanced analytical methods.
metHoDs:  A variety of sedentary behavior, daily activities and exercises were 
measured with the Zephyr Bioharness, an Actigraph, and an Oxycon Mobile portable 
metabolic unit in 15 men and 27 women ages 18 to 72. The Bioharness is worn similar 
to a heart rate monitor, but measures motion (accelerometer - ACC), heart rate (HR), 
respiration rate (RR), and skin temperature. The Actigraph is worn on the hip and 
measures motion in a summary similar to the accelerometer on the Bioharness. METs 
were estimated from the Bioharness data using a two regression mixed model method 
based on the coefficient of variation (CV) of the accelerometer signal to detect activity 
type. This is similar to the Crouter two-regression model that was used to estimate 
METs from the Actigraph. A comparison of the identification of moderate to vigorous 
intensity physical activity (MVPA) from the individual physiologic signals using ROC 
analysis is also provided.
resuLts: Sedentary behavior was identified on the bioharness using ROC analysis 
with an area under the curve of 0.77, and ambulation was separated from other non-
sedentary activities with an area under the curve of 0.91 based on the CV of the 
accelerometer signal. Mixed model analysis provided the two-regression predictions 
resulting in an overall mean error of 0.17 (+/- 0.68) METs for the Bioharness. As a 
comparison, Crouter methods resulted in a mean error of 0.42 (+/- 1.5) METs for the 
Actigraph. For identifying MVPA from each of the signals, the area under the ROC 
was 0.73 for RR, 0.83 for HR, 0.83 for ACC, and 0.88 for the combined signal.
ConCLusions: Estimates from this advanced analysis confirm the addition of 
physiological variables to accelerometer-based data improve energy expenditure 
calibration over a single accelerometer. For the typical measurement of interest, 
minutes in MVPA, HR and ACC are the best indicators of intensity, but a combination 
improves the separation of exercise and non-exercise activities.

3493	 Board	#214	 June	2		 9:30	AM	-	11:00	AM
Does	Exercise	Mode	or	Protocol	Alter	the	Chronotropic	
Index?	
Denise, L. Smith, FACSM1, David A. Barr1, Eric M. Hultquist1, 
Wesley K. Lefferts1, Jeannie M. Haller1, Patricia C. Fehling, 
FACSM1, Thomas W. Storer2, Christopher B. Cooper, FACSM2. 
1Skidmore	College,	Saratoga	Springs,	NY.	2UCLA,	Los	Angeles,	CA. 
(No relationships reported)

It is well known that VO2max is protocol-dependent with higher values typically 
reported during treadmill protocols compared to cycle ergometry. During incremental 
exercise there is generally a robust coupling between heart rate (HR) and oxygen 
uptake (VO2). However, the effect of exercise mode and protocol on the relationship 
between HR and VO2, expressed as the chronotropic index (CI) (slope of the regression 
line; HR vs.VO2) has not been established. 
PurPose:  To determine if exercise mode or test protocol affects the CI. 
metHoDs:  Ten male participants (age, 21 ± 2 yr; height, 177 ± 9 cm; weight, 76.3 
± 3.0 kg) each completed 5 graded exercise tests: 3 treadmill tests (Bruce, UCLA, 
Wellness Fitness Initiative (WFI)), a field-based running test (Shuttle) and a cycle test. 
VO2 and HR were measured during each test. 
resuLts: Data are presented in table. All tests were considered maximal as all 
participants achieved VO2max according to ACSM criteria. VO2max during the cycle 
protocol was significantly lower than during Bruce and WFI (P < 0.05). None of the 
other protocols differed from each other. There was no significant difference in the CI 
or y-intercept across protocols. 

Protocol Peak HR (b·min-1)
VO2max
(ml·kg-1·min-1)

CI y-intercept

Bruce 187 ± 9 54.9 ± 7.5* 31.8 ± 5.9 56.1 ± 14.2
UCLA 192 ± 12 52.2 ± 8.0 33.5 ± 8.2 56.5 ± 12.9
WFI 192 ± 8 54.1 ± 6.8* 31.7 ± 6.6 60.7 ± 12.1
Shuttle 189 ± 12 52.9 ± 5.0 35.3 ± 9.4 45.7 ± 23.7
Cycle 186 ± 11 47.8 ± 8.3 35.8 ± 9.2 59.7 ± 12.5

*P < 0.05

ConCLusion: The findings from this study support previous research showing that 
VO2max is protocol-dependent. However, the robust linear relationship between HR 
and VO2 is unaffected by exercise mode or protocol.
Supported by contract from DHS Science and Technology awarded to UCLA.

3494	 Board	#215	 June	2		 9:30	AM	-	11:00	AM
Energy	Expenditure	During	Sessions	of	static	Stretching	
Ricardo A. Simões, Marcio A.G. Sindorf, Pamela R.G. Gonelli, 
Marcelo C. Cesar. UNIMEP	-	Methodist	University	of	Piracicaba,	
Piracicaba,	Brazil. 
(No relationships reported)

American College of Sports Medicine (ACSM) recommends stretching exercises as 
part of a program for health to maintain and improve flexibility. Stretching exercise 
has also an energy expenditure that could contribute to weight maintenance programs, 
besides providing an efficient method of heating for more intense exercises. However, 
there is the need for a study to evaluate the energy cost of static stretch exercise in 
young women. 
PurPose:  To evaluate energy expenditure during a static stretch session in young 
women, as recommended by ACSM.
metHoDs:  Subjects were 12 women (23.3 + 3.5 years; 58.8 + 6.1 Kg; 1.7 + 0.1 m; 
21.2 + 1.3 kg/m2) engaged in physical training for a minimum of 6 months. Energy 
expenditure was measured in 3 non-consecutive days by metabolic gas analyzer and 
telemetry system. Resting energy expenditure (REE) was done with subjects on 3 
hours fasting and 30 minutes rest in supine position, the measures were taken at rest 
for 12 minutes. The first 2 minutes were discarded and an average of the 10 remaining 
minutes was used to determine the REE. The stretch energy expenditure (SEE) was 
measured during static stretches session for about 5 minutes. Stretch exercises were 
done in stand position, one repetition per muscle group and each position were held 
for 20 seconds for major muscle groups following exactly the order - biceps, triceps, 
shoulders, back posterior chain, latissimus dorsi, chest, posterior lower extremity 
chain, quadriceps and adductor muscles. Mean and standard deviation (±SD) for all 
variables were calculated and expressed in kilocalories per minute (kcal/min). Normal 
distribution of the data was checked by Shapiro-Wilk’s test and Friedman test was used 
for the comparison among the variables.
resuLts: On days 1, 2 and 3 REE were respectively 1.1+0.4, 1.0+0.3, 0.9+0.2 and 
SEE were 2.0+0.6, 1.9+0.2 and 1.9+0.3 kcal/min. The results show no significant 
differences in the measured variables at REE and SEE among days 1, 2 and 3 (p>0.05) 
but there was a significant increase (p<0.05) in energy expenditure between REE and 
the SEE on all 3 days of evaluation.
ConCLusions: The results show that the energy expenditure of young women is 
significantly increased while performing static stretches, about twice, in relation to 
REE.
Supported by FAPESP, CAPES and CNPq.

3495	 Board	#216	 June	2		 9:30	AM	-	11:00	AM
The	Relationship	Between	Muscle	Activation	And	Ratings	Of	
Perceived	Exertion	Across	Four	Exercise	Modes	
Ryan P. McGrath, Kathy D. Browder. University	of	Idaho,	Moscow,	
ID. 
(No relationships reported)

Previous research reported that dual action (arms & legs) elliptical trainer (ET) 
exercise elicits lower RPE than other forms of exercise (Hughes et al, 2005). However, 
why RPE is lower has not been explained. 
PurPose:  To determine the relationship between rating of perceived exertion (RPE) 
and muscle activation in ET, dual action (arms+legs) recumbent bike (DB), a treadmill 
(TM), and single-action (legs only) recumbent bike (SB). 
metHoDs:  Ten males and four females (Age:21+2 yr; Height:177.9+10.0 cm; 
Weight:77.4+13.7 kg) volunteered as subjects. Each subject warmed up 5 min on 
a stationary bike, and then completed 6 minutes of exercise on each machine in 
randomized order with 3 min rest period between bouts. The metabolic workload was 
standardized across machines at ~31.3 ml.kg-1.min-1. Overall RPE (O-RPE), central 
RPE (C-RPE), and peripheral RPE (P-RPE) were measured at the end of each exercise 
bout. EMG activity of the biceps brachii (BB), pectoralis major (PM), triceps brachii 
(TB), middle deltoid (MD), gastrocnemius (GA), gluteus maximus (GM), vastus 
lateralis (VL), and biceps femoris (BF) was sampled continuously at 1000 Hz for 6 
consecutive strides at the end of each minute of exercise. A one-way repeated measures 
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ANOVA was calculated to determine differences across machines. 
resuLts: No significant differences were found in C-RPE (p=0.256; C-RPEET:11± 
2; C-RPEDB:12±2; C-RPESB:12 ±3; C-RPETM:11±3) across machines. P-RPE was 
significantly less (p<0.002) in ET (10±2) versus DB (12±2); SB (13±3); and TM 
(11±3). O-RPE was significantly less (p<0.007) in ET (11±2) and TM (12±3) versus 
DB (13±2) and SB (13±3). GA activation was less in ET than in SB, DB, or TM 
(p<.001; GAET:66+27 μV; GADB:116+51 μV; GASB:104+42 μV; GATM:136+51 μV). 
BB activation was greater in DB and ET (p<.001; BBET:96+93 μV; BBDB:95+68 
μV; BBSB:19+10 μV; BBTM:26+18 μV). TB activation was greater in DB (p<.002; 
TBET:55+36 μV; TBDB:97+79 μV; TBSB:39+25 μV; TBTM:45+44 μV). MD activation 
was greatest in DB and TM, and least in SB (p<.001; MDET:39+23 μV; MDDB:69+40 
μV; MDSB:24+15 μV; MDTM:59+33 μV). 
ConCLusion: Lower P-RPE and O-RPE in ET may be related to decreased muscle 
activation in the lower leg, specifically the GA, and less dependent on upper extremity 
muscle activation. Supported, in part, by SportsArt, Inc.

3496	 Board	#217	 June	2		 9:30	AM	-	11:00	AM
Relationship	Of	Metabolic	Costs	Of	Aquatic	Treadmill	
Versus	Land	Treadmill	Running	
Sarah Blackwell, Ryan Porter, Gerald Smith, FACSM, Dale Wagner, 
Dennis Dolny. Utah	State	University,	Logan,	UT. 
(No relationships reported)

PurPose: This study investigated whether running using water jets in an aquatic 
treadmill (ATM) reflects energy expenditure (EE, oxygen consumption, VO2) while 
running at faster speeds on a land treadmill (LTM).
metHoDs:  Sixteen participants completed two trials on separate days on a LTM 
and ATM. For the ATM trial subjects performed eighteen, 3-4 min submaximal runs 
at three self selected speeds (slow, medium, and fast) with either water jet resistances 
of 0-100% of maximum jet flow capacity in 20% increments. For LTM subjects ran 
at the same speeds at 0% incline. Trials were separated by at least 48 hours. Oxygen 
consumption (VO2), heart rate (HR), and ratings of perceived exertion (RPE) were 
recorded during each trial. Regression analysis estimated TM VO2 from running speed 
(VO2, ml.kg.min-1) = 6.1034+4.37*TM speed (R2 = 0.95, SEE= 0.93+0.87 ml.kg.
min-1). Regression analysis produced prediction equations to estimate LTM running 
speeds based on ATM EE with adding jet resistancesBR>
RESULTS:At the same speed ATM VO2 EE with 0 and 20% jet settings were lower 
than TM. However by ATM 40% jet resistances VO2 was greater (p<0.02) than LTM. 
Differences in ATM VO2 associated with each jet setting (0, 20, 40, 60, 80, and 
100%) corresponded to a change (M+SD) in comparable LTM speed of -1.00 (.90), 
--0.96 (.82), +0.91 (.72), +1.53 (1.14), +3.05 (1.16), and 4.47 (1.32) miles per hour 
respectively.
ConCLusions: These results demonstrate that the ATM jets have the potential to 
provide an added metabolic challenge to mimic TM running that is ~4.5 mph faster. 
One potential benefit Is to use ATM with jets to allow subjects to experience a training 
load that may be much greater than their current/chronic orthopedic condition might 
allow.

3497	 Board	#218	 June	2		 9:30	AM	-	11:00	AM
Effects	Of	Delayed	Onset	Muscle	Soreness	On	Maximal	
Incremental	Exercise	Test	Results	
Bryna C r Chrismas1, Lee Taylor2, Jason C. Siegler, FACSM3, 
Adrian W. Midgley1. 1The	University	of	Hull,	Hull,	United	Kingdom.	
2The	University	of	Bedfordshire,	Bedford,	United	Kingdom.	3The	
University	of	Western	Sydney,	Sydney,	Australia. (Sponsor: Jason 
Siegler, FACSM)
(No relationships reported)

PurPose: Delayed onset muscle soreness (DOMS), is considered one of the most 
common forms of sports injury. Training or competing with DOMS may result in a 
less than optimal training intensity or significant decrements in exercise performance. 
Despite numerous studies investigating the effects of DOMS on exercise performance, 
no definitive studies have investigated the effects of DOMS on maximal incremental 
treadmill test results, which was the objective of the present study.
metHoDs: Twenty healthy males, randomly allocated into a control group (n 
= 10) and experimental group (n = 10), completed three tests on three separate 
occasions (familiarisation, pre and post intervention tests). The experimental group 
also completed an intervention test consisting of eccentric knee extension and flexion 
exactly 48 h prior to the post intervention test.
resuLts: No significant changes were observed in any of the dependent variables 
pre-post intervention in the control group. In the experimental group, the median 
change in perceived muscle soreness was 58, 59 and 40 mm at 24 h, 36 h and 48 h 
post-intervention compared to pre-test intervention (p = 0.001). Maximum voluntary 
isokinetic peak torque of the knee extensors decreased by 8% (p = 0.006) and 18% (p = 
0.005) in the dominant and non dominant leg respectively and by 37% (p = 0.012) for 
knee flexion in the dominant leg. During the post-intervention test, time to exhaustion 
decreased by 9% (p = 0.001) and maximal blood lactate concentration decreased 
by 11% (p = 0.005) compared to the pre test intervention. Furthermore, energy 

expenditure for the same treadmill velocity increased by 17% (p = 0.04).
ConCLusions: The results from the present study suggest that performing a 
maximum incremental exercise test with DOMS, results in individuals failing to 
achieve their maximum treadmill velocity, which could invalidate the results obtained 
from this test. Additionally, running efficiency is reduced whilst suffering from DOMS.

3498	 Board	#219	 June	2		 9:30	AM	-	11:00	AM
Simultaneous	Observation	for	Oxidative	Stress	and	Muscle	
Damage	with	High-Intensity	Kendo	Training	
Kazuha Kizaki1, Tomoyoshi Terada1, Hajime Arikawa1, Tomio 
Tajima2, Kazunori Hosoe3, Hajime Imai4, Seiichi Era1. 1Gifu	
University	Graduate	School	of	Medicine,	Gifu,	Japan.	2National	
Defense	Academy,	Yokosuka,	Japan.	3Kaneka	Corporation,	Osaka,	
Japan.	4Gifu	University	Faculty	of	Education,	Gifu,	Japan. 
(No relationships reported)

Kendo is a Japanese martial art based on traditional samurai swordsmanship. Despite 
kendo having a long history in Japan, few studies have examined the effects of kendo 
training on the human body. Human serum albumin (HSA) is the most abundant serum 
protein found in the bloodstream and is composed of both reduced and oxidized forms. 
We have developed a convenient chromatographic method for the separation of both 
forms of HSA and have reported dynamic changes in the redox state of HSA in health, 
disease and aging.
PurPose:  To examine both oxidative stress and skeletal muscle damage caused by 
kendo training over a four-day period, we measured the ratio of reduced to oxidized 
HSA for oxidative stress, and serum concentrations of creatine kinase (CK) and 
myoglobin (Mb) for skeletal muscle damage. 
metHoDs:  Seventeen male students from the National Defense Academy and Gifu 
University, all elite kendo athletes (20.0 ± 1.0 yrs) participated in this training camp. 
Blood samples for the analysis of serum levels of HSA, CK and Mb were drawn just 
before and after the training period. Differences between the mean values were tested 
for significance using paired t-test. 
resuLts: The four-day kendo training significantly lowered the percentage of 
reduced HSA from 78.9 ± 2.3% (before) to 73.9 ± 2.6% (after the training, p<0.0001). 
Simultaneously, the training also noticeably elevated serum levels of both CK (132 ± 
64 IU/L before and 530 ± 255 IU/L after the training, p<0.0001) and Mb (23 ± 4 ng/
mL before and 77 ± 34 ng/mL after the training, p<0.0001). 
ConCLusion: These findings suggest that the four-day intensive kendo training 
period gave rise to oxidative stress and skeletal muscle damage for male collegiate 
kendo athletes.

3499	 Board	#220	 June	2		 9:30	AM	-	11:00	AM
Menstrual	Cycle	Effect	on	Metabolic	Acidosis	During	High	
Intensity	Intermittent	Exercise	
Deborah Van Langen, Jessica Brown, Ryanne Carmichael, Nicole 
Pollard, Sarah Schultz, Daniel Sheehan, Tracey Matthews, Vincent 
Paolone, FACSM. Springfield	College,	Acton,	MA. 
(No relationships reported)

Ovarian hormonal fluctuations throughout the menstrual cycle have been associated 
with a decline in exercise performance. When comparing genders performing the 
same mode of exercise, women have different fatigue characteristics such as lower 
lactate and CO2 levels. It has been reported that females use lactate as a substrate more 
effectively than males during high intensity exercise. Menstrual cycle phase can have 
an impact on pH balance therefore influencing metabolic acidosis. 
PurPose:  The study was designed to determine if differences exist in metabolic 
acidosis in women between the luteal and follicular phase of the menstrual cycle 
during high intensity intermittent exercise.
metHoDs:  The subjects (N = 10) participated in two separate 75 minute cycling 
sessions determined by menstrual cycle phase. Each 75 minute session was divided 
into 5 separate 15 minute exercise bouts consisting of 5 minutes of high intensity 
exercise followed by 10 minutes of active and passive recovery. The intensity of the 
high intensity bout corresponded to 90% of maximal wattage determined by a V(dot)
O2peak test. The variables evaluated were lactate (mmol/L) and CO2 (ml·kg-1·min-1). 
Two factorial ANOVAs were computed to determine if significant interactions existed.
resuLts: A significant interaction was observed between accumulation and 
clearance over the 75 minute time period for lactate (mmol/L) and CO2 (ml·kg-
1·min-1). No significant difference existed between menstrual cycle phases. These data 
reflect differences in acid base balance between accumulation and clearance of lactate 
(mmol/L) and CO2 (ml·kg-1·min-1).
ConCLusions: Impaired physical performance during menstrual cycle phases has 
been associated with symptoms such as fatigue, fluid retention, weight gain, mood 
changes, and dysmenorrhea. In this study, menstrual cycle phase had no affect on 
metabolic acidosis during high intensity incremental exercise therefore suggesting 
no affect on exercise performance. Subjects cleared less lactate (mmol/L) and CO2 
(ml·kg-1·min-1) during the active and passive rest periods than expected. As a result, 
lactate (mmol/L) and CO2 (ml·kg-1·min-1) accumulation created less of a delta 
showing the inability to clear lactate and CO2 between the exercise sessions.
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3500	 Board	#221	 June	2		 9:30	AM	-	11:00	AM
Physiological	Changes	Over	Four	Maximal	Incremental	
Cycling	Tests	Within	One	Day	
Friederike Scharhag-Rosenberger1, Anja Carlsohn1, Stefan Schüler1, 
Carsten Lundby2, Frank Mayer1, Jürgen Scharhag, FACSM1. 
1University	of	Potsdam,	Potsdam,	Germany.	2University	of	Zurich,	
Zurich,	Switzerland. 
(No relationships reported)

It remains unknown to what degree one or more maximal exercise tests may influence 
the physiological response to yet another maximal exercise test performed within a 
single day. This is unfortunate since multiple tests within one day are used in scientific 
studies and also in the evaluation of athletes. 
PurPose:  To investigate the impact of repeated maximal incremental cycling tests 
on physiological variables in trained and untrained individuals.
metHoDs:  Eight trained (T) and eight untrained (UT) subjects (T: 4 m/4 f, 25 
± 3 yrs, BMI 23 ± 3 kg/m2, VO2max: 64 ± 6 ml/min/kg; UT: 4 m/4 f, 27 ± 3 yrs, 
BMI 22 ± 1 kg/m2, VO2max 44 ± 4 ml/min/kg) performed four maximal stepwise 
incremental cycling tests separated by 1.5 h of passive rest. Carbohydrate and energy 
requirements for rest and exercise were individually calculated and covered by means 
of standardized meals before the first and between the following tests.
resuLts: Maximal power output did not change significantly over the four tests 
in the T group (306 ± 41 vs. 309 ± 40 vs. 307 ± 41 vs. 306 ± 41 W; P = 0.23), but 
decreased from the third test in the UT group (201 ± 35 vs. 198 ± 36 vs. 192 ± 33 vs. 
186 ± 30 W; P < 0.01). VO2max remained unchanged in both groups (P = 0.32 and 
P = 0.33, respectively). The heart rate curve was elevated from the third test in the 
T group and from the second test in the UT group (total increase: 6 ± 6 and 9 ± 8 /
min; P < 0.05). The individual anaerobic threshold (IAT; T: 183 ± 30 W; UT: 125 ± 
25 W) increased in the T group from the second, and in the UT group from the fourth 
test (total increase: 12 ± 8 and 10 ± 10 %; P < 0.05). Pre-exercise epinephrine and 
norepinephrine levels increased from the first to the fourth test in the T group (P < 
0.05), but not in the UT group (P = 0.24 and P = 0.11, respectively). Post-exercise 
catecholamine concentrations did not change in either group (P ≥ 0.14).
ConCLusions: If maximal performance parameters are assessed, it is 
recommended that trained and untrained individuals perform up to four and two 
incremental cycling tests on one day, respectively. As submaximal cardiocirculatory 
and metabolic parameters changed from the second test on, only one test should be 
performed if these parameters are the prime focus.

3501	 Board	#222	 June	2		 9:30	AM	-	11:00	AM
Study	Of	The	Linearity	Relationships	Between	
Cardiorespiratory	Variables	And	Velocity	In	Maximal	
Incremental	Exercise	Test	
Jonas L. Gurgel1, Flavia Porto2, Gabriel Espinosa1, Felipe Amorim 
Cunha3, Paulo de Tarso Veras Farinatti3. 1Fluminense	Federal	
University,	Niteroi,	Brazil.	2Gama	Filho	University,	Rio	de	Janeiro,	
Brazil.	3Rio	de	Janeiro	State	University,	Rio	de	Janeiro,	Brazil. 
(No relationships reported)

PurPose:  The propose of this study was to evaluate the linearity relationships 
between cardiorespiratory variables (VO2; VO2R; HR; HRR) and velocity, and was 
verified witch relationship presented a better fit to the identity line. 
metHoDs:  Participated on this study 33 aerobic trained men (22 ± 4 yrs, 70.8 ± 
7.7kg, 1.76 ± 0.68m and 11.5 ± 3.4%BF). On the first day resting VO2 and resting HR 
was determined, the anthropometric measurements were taken, and the participants 
were habituated to the equipment and test protocols. On the second day the incremental 
exercise testing was performed, using individualized ramp protocol and was based 
on predict VO2max obtained by a questionnaire. Maximum velocity was determined 
based on ACMS equation. Initial velocity for all subjects was 60% of maximum 
predict velocity. Tests were considered maximal when three of the four criteria 
proposed by Midgley et al. (2009) were attained. For statistical analyze, firstly Passing 
and Bablok regressions of each cardiorespiratory variable and velocity were obtained 
for every subject. Then Shapiro Wilks test were applied for confirmation of normality, 
after that a repeated measures analysis of variance with Post-hoc LSD Fisher’s was 
tested. The significance level was set at α=0.05. 
resuLts: Data from Passing and Bablok regressions can be seen in table 1.
Table	-	Results from linear regression of each tested variable 

Intercept Slope Cusum test 
for linearitya 95%CI b 95%CI

Velocity vs VO2 -0,1731 -0,2039 to -0,1468 1,1731 1,1415 to 1,2071 (P>0.10)
Velocity vs VO2R -0,247 -0,2804 to -0,2179 1,247 1,2135 to 1,2838 (P>0.05)
Velocity vs HRC 0,3447 0,3261 to 0,3627 0,6605 0,6392 to 0,6822 (P<0.01)
Velocity vs HRR -0,01809 -0,04970 to 0,01307 1,0276 0,9917 to 1,0649 (P<0.01)

ConCLusion: The presented data showed significant differences for almost all 
Passing and Bablok regressions, except for HRR and velocity in which both, intercept 
and slope, were inside confidence interval range. These results suggest that HRR, 
between all tested variables, appears to be the best potential parameter for submaximal 
exercise prescription.

3502	 Board	#223	 June	2		 9:30	AM	-	11:00	AM
Analysis	of	Time	Spent	Into	Four	Different	Intensity	Levels	
During	Regular	Spinning	Classes	
Luiz Guilherme G. Porto1, Daniel Saint Martin2, Giliard Lago3, 
Guilherme E. Molina4, Luiz Fernando Junqueira Jr.5. 1Brasilia	
University	Center	-	UniCEUB	and	Cardiovascular	Laboratory	-	
University	of	Brasilia	Faculty	of	Medicine	-	UnB,	Brasilia,	Brazil.	
2Brasilia	University	Center	-	UniCEUB,	Brasilia,	Brazil.	3UniEURO	
University	Center,	Brasilia,	Brazil.	4UniEURO	-	University	Center	
and	University	of	Brasilia	Faculty	of	Medicine,	Cardiovascular	
Laboratory	–	UnB,	Brasilia,	Brazil.	5Cardiovascular	Laboratory	-	
University	of	Brasilia	Faculty	of	Medicine	-	UnB,	Brasilia,	Brazil. 
(No relationships reported)

Created in the 80s, Spinning has hugely grown during the last 2 decades. As an indoor 
physical activity performed on stationary bikes, Spinning is usually commercialized 
as an efficient exercise to foster cardiovascular fitness and weigh loss. However, its 
absolute and relative intensity has been poorly described. 
PurPose:  To evaluate the absolute and relative time spent into four different effort 
intensities during regular Spinning classes performed by young and middle aged adults.
metHoDs:  A cross-sectional study was done with 12 young adults (group 1 - 
G1), from 18 to 35 yrs and 12 middle aged adults (group 2 - G2), from 36 to 64 yrs, 
recruited from 5 fitness centers randomly selected in Brasilia-Brazil. HR was registered 
with a RS800 Polar monitor during the whole classes each 5 seconds. Each volunteer 
had 3 classes monitored to obtain the mean HR of each moment. Effort intensity was 
defined as percentage ranges of individual maximal heart rate (MHR: 220 - age), 
in 4 HR zones: very heavy (VH: ≥ 94% of MHR); heavy (HY: 77 - 93% of MHR); 
moderate (MD: 64 - 76% of MHR) and light (LT: <64% of MHR). Absolute and 
relative time spent in each HR zones by G1 and G2 were compared by (Mann-Whitney 
test). Differences were considered significant when p-value <0.05.
resuLts: Mean Spinning classes duration was 46:58min. For all volunteers (n=24), 
mean time in each HR zones were: VH - 3:23min (7.0%); HY - 24:27min (52.3%); 
MD - 11:43min (24.9%) and LT - 7:25min (15.7%). Time spent in VH zone was higher 
for G2 (5:37min - 11.5%) than for G1 (1:09min - 2.6%) (p=0.02). There were no 
significant differences for HY zone (26:58min - 55.3% for G1 vs 23:03min - 49.3% for 
G2); for MD zone (10:25min - 21.5% for G2 vs 13:03min - 28.3% for G1) and for LT 
zone (5:41min - 11.6% for G2 vs 9:11min - 19.8% for G1) (p>0.14).
ConCLusions: We observed that most of the time (51.9% for G1 and 66.8% 
for G2) of Spinning classes was performed on heavy or very heavy intensity. Older 
participants completed their Spinning sections accumulating more time on the very 
heavy intensity compared to the younger group. Regarding to exercise safety, this 
situation should be avoided, considering that age above 45 years for men and 55 years 
for women is considered a risk factor for cardiovascular disease.

3503	 Board	#224	 June	2		 9:30	AM	-	11:00	AM
Paintball	Is	A	Blast,	But	Is	It	Exercise?	Heart	Rate	And	
Accelerometry	In	Boys	Playing	Paintball.	
Michelle B. Jarvi1, Brandon S. Shaw2, Ina Shaw3, Gregory A. 
Brown, FACSM1. 1University	of	Nebraska	Kearney,	Kearney,	NE.	
2Tshwane	University	of	Technology,	Johannesburg,	South	Africa.	
3Monash	South	Africa,	Johannesburg,	South	Africa. 
(No relationships reported)

Paintball has been played as an organized sport since the 1980’s and is essentially a 
game of tag, except instead of touching an opponent by hand opponents are tagged by 
shooting them with a paintball that leaves a tell-tale mark indicating who (or what) has 
been eliminated. Although many people have played paintball in the past 30 years, there 
has only been one previous evaluation of paintball as physical activity. Procari et al. 
(2004) observed an average heart rate of 68-73% of maximal while playing paintball, but 
noted that it could not be determined how much of the increase in heart rate was due to 
physical activity and how much was due to the excitement of game play. 
PurPose:  This project used accelerometry and heart rate monitors to evaluate 
the quantity and intensity of physical activity in boys playing paintball. This project 
also evaluated the changes in heart rate due to physical activity and excitement while 
playing paintball. 
metHoDs. Eleven boys (12.7 ± 1.0 y, 51.5 ± 11.3 kg, 161.8 ± 10.1 cm) engaged in 
a graded exercise test in order to develop a heart rate/oxygen consumption correlation. 
Then, on a separate day, the boys played 7 games of outdoor paintball while wearing 
a heart rate monitor and accelerometer. The games had a stated 20 minute time limit, 
but players who were marked were eliminated from game play. The starting and 
stopping time of each game was recorded, along with the time each boy was eliminated 
during the game. RESULTS. During the 6 hours of paintball playing, the boys played 
paintball for a total of 80.6 ± 10.0 minutes with an average length of game play 11.5 
± 6.2 minutes. Average heart rate during the 6 hours of paintball play was 127.4 ± 6.5 
beats/min, representing ~40% of heart rate reserve. During the 6 hours of paintball 
play the boys accumulated 141.8 ± 24.3 minutes of moderate and 6.1 ± 4.6 minutes of 
intense physical activity. During game play the boys accumulated 63.2 ± 15.1 minutes 
of moderate intensity activity and 2.6 ± 2.8 minutes of vigorous activity. 
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ConCLusions. A day of paintball play provides some intense physical activity and 
enough moderate physical activity to promote health. However, a considerable amount 
of the physical activity occurred during the time before and after game play, when the 
boys were walking from the staging area to the playing field and vice versa.

3504	 Board	#225	 June	2		 9:30	AM	-	11:00	AM
The	Difference	in	Caloric	Expenditure	between	Walking	and	
Jogging	in	Adults	
Joseph L. Andreacci, FACSM1, Curt B. Dixon, FACSM2, Kevin 
Moyer1, Tara Campbell1, Dustin Pine2, Rachel Hikes2. 1Bloomsburg	
University,	Bloomsburg,	PA.	2Lock	Haven	University,	Lock	Haven,	
PA. 
(No relationships reported)

PurPose:  To examine the energy expenditure (EE) differences between walking 
and jogging one-mile on a treadmill. 
metHoDs:  Fifty-seven females and fifty-four males (age 20.7 ± 1.4 years) 
participated in this study. All subjects performed a 1-mile walk and a 1-mile jog on a 
motorized treadmill, during the same exercise session. Oxygen consumption (VO2) and 
EE were measured continuously via a ParvoMedics metabolic measurement system. 
Heart rate and OMNI-RPE were measured throughout both of the exercise bouts. 
resuLts: When compared to walking, jogging 1-mile resulted in a significantly 
(P<0.001) higher total EE (women = 105.3 ± 17.7 vs. 82.4 ± 13.9 kcals; men = 147.2 ± 
22.5 vs. 114.5 ± 16.9 kcals), VO2 (women = 33.8 ± 3.8 vs. 15.0 ± 2.7 mL/kg/min; men 
= 37.1 ± 6.1 vs. 16.3 ± 3.8 mL/kg/min), HR (women = 174 ± 15 vs. 120 ±16 beats/
min; men = 169 ± 16 vs. 115 ± 17 beats/min), and OMNI-RPE (women = 4.3 ± 2.1 vs. 
1.3 ±1.0; men = 4.5 ± 1.5 vs. 2.0 ± 1.2) in both genders. 
ConCLusions: Although total EE was higher when jogging, the mean difference 
between exercise modes was relatively small (women = 22.9 kcals; men = 32.7 
kcals). From a practical standpoint, health and fitness professionals may want to 
determine whether the extra energy expenditure is worth the additional physiological 
and anatomical stress that often accompanies jogging. In unconditioned individuals, 
compliance with exercise programs may be improved with the less stressful walking 
mode with only a few less calories expended during the workout.

3505	 Board	#226	 June	2		 9:30	AM	-	11:00	AM
Effect	of	Neuromuscular	Electrostimulation	via	the	Peroneal	
Nerve	on	Muscle	Soreness	Following	Intense	Intermittent	
Exercise	
Richard A. Ferguson, Victoria R. Paley, Joshua C. W. Ewens, 
Liam M. Heaney, James Redden. Loughborough	University,	
Loughborough,	United	Kingdom. 
( R.A.	Ferguson: Contracted Research - Including Principle Investigator; 
Sky Medical Technology.)

Numerous techniques are reported to enhance recovery following intense exercise, 
including active recovery, cryotherapy and compression garments under the premise 
that enhanced blood flow facilitates the removal of metabolites associated with muscle 
damage; however, there is equivocal support for such claims. It was recently observed 
that a novel technique of neuromuscular electrostimulation (NMES) of the lower limb 
via the peroneal nerve augments venous, arterial and microvascular blood flow (Tucker 
et al. Int J Angiol, 19:31, 2010). It is possible that this could enhance the recovery 
process following intense intermittent exercise. 
PurPose:  To examine the effects of NMES of the lower limb on muscle soreness 
following prolonged intermittent exercise. 
metHoDs:  Ten (22 ± 1 yr, 180 ± 7 cm, 78 ± 7 kg) male games players performed 
a 90 min (2 x 45 min) intermittent shuttle running test on three separate occasions. 
Following exercise one of the following recovery interventions were applied: control 
passive recovery (CON); graduated compression sock (GCS); neuromuscular electrical 
stimulation (NMES). Interventions were applied 1 hr after the exercise and maintained 
for at least 12 hrs. Measurements of perceived muscle soreness (PMS) were made 
before, immediately, 1, 24, 48 and 72 hrs following exercise. 
resuLts: PMS increased (P<0.05) in all conditions immediately and 1 hr post-
exercise, and remained elevated compared to baseline in CON at 24 and 48 hrs. At 24 
and 48 hrs PMS was lower (P<0.05) in NMES compared to CON whereas there was 
no difference between GCS and CON. 
ConCLusion: The use of a novel NMES device reduces perceived muscle soreness 
and is superior to GCS in reducing perceived muscle soreness following intense 
intermittent exercise.

3506	 Board	#227	 June	2		 9:30	AM	-	11:00	AM
Physical	Fitness	Before	and	After	Weight	Restoration	in	
Anorexia	Nervosa	
Marta Alberti1, Carlo Capelli1, Marwan ElGhoch2, Simona Calugi2, 
Riccardo Dalle Grave2. 1University	of	Verona,	Verona,	Italy.	2Villa	
Garda	Hospital,	Garda	(VR),	Italy. 
(No relationships reported)

No systematic data have been systematically collected to classify the functional level 
of cardiovascular, muscular and resistance performances in patients with Anorexia 
Nervosa (AN) before and after weight restoration, even though AN are considered to 
be more physically active and to engage longer periods of moderate-intense physical 
exercise than the general population.
PurPose:  To investigate the effects of cognitive behavioral therapy (CBT) on 
physical fitness of patients with AN and to evaluate the feasibility of the Eurofit 
Physical Fitness Battery test (EPFTB) in this population. 
metHoDs. Physical fitness was assessed with an adapted version of the EPFTB 
(Endurance: 6’ walking test; Arm strength: hand grip; Abdominal: sit up; Leg 
strength: standing broad jump; Balance: flamingo balance; Flexibility: sit and reach) 
administered to 24 female AN inpatients (BMI: 14.3 ± 1.5 kg/m2), pre and post CBT 
treatment, and to 58 healthy females (BMI: 21.17 ± 2.57 kg/m2) of the same age (24.4 
± 9.2 vs. 25.9 ± 9.1 yy, respectively, z=1.39, p = 0.165). AN group underwent test on 
the second day of the admission and the last week before the hospital discharge. 
resuLts. EPFTB tests showed good feasibility, but some AN patients refused 
to sustain some of them at the admission. CBT was associated with a significant 
improvement in BMI (from 14.3 ± 1.5 to 18.8 ± 1.2, Z = 4.20, p < 0.001) and in 4 out 
of 6 EB tests (p<0.05) in the AN group. However, both in pre and post conditions, AN 
patients generally showed lower EPFTB scores than the control group (all p < 0.001), 
with the exception of sit up score. 
ConCLusions. Adapted EPFTB can be recommended for evaluating physical 
fitness parameters in AN patients. Physical fitness is lower in AN patients than in 
controls both at baseline and after weight restoration. These data suggest the need to 
associate to the classical inpatient treatment of AN specific therapeutic strategies to 
improve physical fitness.

3507	 Board	#228	 June	2		 9:30	AM	-	11:00	AM
Improved	Flexibility	and	Core	Strength	in	Four	Different	
Levels	of	Acute	Pilates	
Bryan K. Christensen, Lori A. Burns, Sherri N. Stastny. North	
Dakota	State	University,	Fargo,	ND. 
(No relationships reported)

Bryan K. Christensen, Lori A. Burns, Sherri N. Stastny
North Dakota State University, Fargo, ND
The popularity of Pilates has increased over the last 10 years substantially. Pilates has 
been shown in previous studies to improve core strength and endurance, low back pain, 
flexibility, posture, and body alignment. 
PurPose:  This study evaluated the effects of a five-week Pilates class on core 
strength and flexibility in four different levels of Pilates classes. 
metHoDs:  Forty-one female participants (45.7 + 8.2 yrs old) underwent a pre-test 
and a post-test consisting of a back saver sit-and-reach test, trunk rotation test, plank 
test, and an abdominal six-rep max test. Each participant was involved in either a 
Beginners, Essential, Essential Plus, or Intermediate Pilates class. The treatment lasted 
five weeks and was performed on the STOTT Reformer. A MANOVA was used to 
assess the differences in effects among the four groups within the dependent variables. 
A univariate ANOVA was conducted for each dependent variable. 
resuLts: The MANOVA was found to be significant (p < .0001). The ANOVA 
results showed that all four dependent variables in all four of the classes were 
statistically significant (F values ranged from 8.54 to 88.21, p values ranged from .029 
to <.0001). The Beginner’s class improved the most in the trunk rotation test (20.95%) 
as well as the back-saver sit-and-reach (27.13%), while the Essential Plus class 
improved the most in the plank test (37.13%) and six-rep max test (28.77%). 
ConCLusions: Five weeks of Pilates was long enough to significantly increase 
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core strength and flexibility in four different levels of classes. This was true even for 
the subjects in the intermediate class who had completed the three previous levels of 
Pilates classes prior to the study.

3508	 Board	#229	 June	2		 9:30	AM	-	11:00	AM
Effectiveness	Of	PNF	On	Passive	And	Active	Range	Of	
Motion	In	Ballet	Dancers	
Camille Candelario1, Farah Ramírez-Marrero, FACSM1, Lucía 
Mártinez1, Alexis Ortiz2. 1University	of	Puerto	Rico,	San	Juan,	
Puerto	Rico.	2University	of	Puerto	Rico-Medical	Sciences	Campus,	
San	Juan,	Puerto	Rico. 
(No relationships reported)

Flexibility is an essential physical characteristic for ballet dancers as performance artists. 
PurPose:  To determine the effect of propioceptive neuromuscular facilitation 
(PNF-contract relax agonist contract) in passive and active range of motion on ballet 
students during a développé à la second maneuver. 
metHoDs:  Ballet dancers were randomized into experimental (n = 34) and control 
(n = 23) groups. The experimental group underwent a PNF intervention twice a week 
for eight weeks. Training sessions included three repetitions in four different ballet 
positions. Baseline measures included leg angles during a passive and active développé 
à la second maneuver by using Dartfish™. Follow-ups were performed at four and 
eight weeks. 
resuLts: Repeated measures analysis of covariance (repANCOVA) with baseline 
measures and years of experience as covariates were used for analyses. Post-hoc 
comparisons were performed when appropriate. RepANCOVA for passive flexibility 
showed significant between (p = 0.30) and within (p = 0.02) group differences with the 
experimental group showing greater flexibility across time. Post-hoc analyses revealed 
significant differences between groups at four (p = 0.01) and eight (p = 0.01) weeks 
with greater flexibility values in the intervention group. Post-hoc analyses also show 
significant changes from baseline to four weeks (p < 0.01) and baseline to eight weeks 
(p < 0.01) in the intervention group. Active flexibility showed marginally significant 
differences between groups (p = 0.087) and significant changes across time (p = 0.038). 
Post-hoc analyses showed an increase in active flexibility in the intervention group from 
baseline to the fourth week (p = 0.01) and from baseline to eight week (p < 0.01). 
ConCLusion: Proprioceptive neuromuscular facilitation enhances dynamic 
flexibility during a développé à la second maneuver in ballet dancers. The addition 
of PNF to ballet training could enhance dancing performance by improving dynamic 
flexibility.

3509	 Board	#230	 June	2		 9:30	AM	-	11:00	AM
Lumbar	And	Pelvic	Flexions	Differ	Between	Men	And	
Women	Matched	For	Sit-and-reach	Score	
Constance M. Mier, FACSM, Belinda S. Shapiro. Barry	University,	
Miami	Shores,	FL. 
(No relationships reported)

The sit-and-reach (SR) test assesses hamstring and lumbar spine flexibilities. 
Compared to women who generally have greater hamstring flexibility and a higher SR 
score, men demonstrate a different spine posture in a full reach position. It is possible 
that men and women who obtain similar SR scores do so with different spine and 
pelvic angles. 
PurPose:  To compare spine and pelvic angles during the SR test in men and 
women matched for SR scores. We hypothesized that men would demonstrate greater 
thoracic (T), greater lumbar (L) and lower pelvic (P) angles. 
metHoDs:  Twenty one men (Mean ± SD; age 24 ± 5 yr, body mass 79.1 ± 11.4 
kg, body height 175.1 ± 7.8 cm) were matched with 21 women (age 22 ± 3 yr, body 
mass 65.9 ± 10.3 kg, body height 164.91 ± 7.3 cm) having the same SR score. Each 
participant completed a standard SR test. Markers were placed at T1, T12 and L5 
vertebrae to identify T, L and P angles during video analyses (Dartfish v4.0 software). 
Hamstring flexibility was measured with the passive straight leg test (PSLR) using 
Dartfish to analyze hip joint angle. Gender differences were tested with student 
independent t-test. 
resuLts: Mean SR scores were 47.9 ± 7.0 (27.5 - 58) cm for men and 47.9 ± 6.8 
(27 - 58) cm for women. Results shown in the table below indicate that men achieved 
the same SR score as women with greater L, lower P and similar T angles. The added 
effect of L and P flexions were similar between men and women. 
ConCLusion: Women demonstrated better hamstring flexibility evident from the 
PSLR test and pelvic angle during the SR. Despite this, men were capable of achieving 
the same SR score with greater lumbar flexion. These results show that the SR score 
does not adequately evaluate lumbar spine and hamstring flexibility differences 
between men and women.

Men Women p value Effect Size Power
T 54.5±10.8° 53.3±7.3° .68
L 26.4±9.9° 21.2±7.3° .05 .63 .51
P 97.1±8.7° 104.0±9.2° .02 .77 .68
L+P 123.5±13.2° 125.3±8.5° .62
PSLR 89.2±8.2° 97.1±10.6° .01 .83 .74

G-41	 Free Communication/Poster	-	Lactid	Acid	and	
Exercise
JUNE 2, 2012 7:30 AM - 11:00 AM
ROOM: Exhibit Hall

3510	 Board	#231	 June	2		 8:00	AM	-	9:30	AM
Comparison	between	Blood	Lactate	Concentrations	in	
Different	Swimming	Incremental	Protocols	
Kelly de Jesus1, Ana Sousa1, Karla de Jesus1, Marisa Sousa1, 
Pedro Figueiredo1, Susana Soares1, Carlo Baldari, FACSM2, Laura 
Gudetti2, João Paulo Vilas-Boas1, Ricardo Fernandes1. 1Faculdade	de	
Desporto	da	Universidade	do	Porto,	Porto,	Portugal.	2University	of	
Rome,	Rome,	Italy. (Sponsor: Carlo Baldari, FACSM)
(No relationships reported)

In intermittent incremental protocols blood lactate concentrations ([La]) are used to 
assess relevant variables associated with swimmer´s performance, particularly the 
anaerobic threshold and the energy cost of exercise. However, some literature refers 
that to accurately determine the [La] corresponding to each step of the incremental 
protocol, each one should be of 4min duration (or more). 
PurPose:  To compare the [La] kinetics in three variants of a swimming intermittent 
incremental protocol (with different step lengths). 
metHoDs:  Six national level swimmers (21±2.16 yrs, 1.79±0.32 m, 71.75±1.89 
kg, and 11.25±3.59 yrs of competitive experience) performed, in a randomized 
order, 7x200, 7x300 and 7x400 m front crawl intermittent incremental protocols 
until exhaustion, with increments of 0.05 m/s between steps, 30 s rest intervals, 
and 24 h resting period in-between (the velocity of each step was common to the 
three protocols). Capillary blood samples were collected from the ear lobe during 
the intervals, at the end of exercise, and at the 3rd and 5th min of the recovery period 
(Lactate Pro, Japan). These data allowed assessing the blood lactate profile through 
the [La] vs. velocity curve modeling method using Matlab software (The Matworks 
Inc., USA). Friedman’s test statistic was used to compare each step of the intermittent 
incremental protocols with different step lengths (p≤0.05). 
resuLts: [La] values had a similar behavior along the three variants of incremental 
protocols: (i) 1.2 IQR 0.9-1.6mmol/l to 7.17 IQR 6.2-8.9mmol/l in the 7x200; 
(ii) 1.1 IQR 0.8-1.4mmol/l to 7.03 IQR 6.3-8.6mmol/l in the 7x300; and 1.1 IQR 
0.9-1.4mmol/l to 6.7 IQR 6.4-8.1mmol/l in the 7x400m. No differences were detected 
between each step of the three protocols (p>0.05). 
ConCLusion: Distances of 200, 300 or 400 m seem not to induce different [La] 
kinetics along the studied incremental intermittent protocol. This evidences that, due 
to pragmatic reasoning, coaches should use the incremental test of 200 m steps, once 
it’s simpler and faster and swimmers will be easier motivated to perform a maximal 
effort. ACKNOWLEDGEMENTS:	Supported by grants PTDC/DES/101224/2008 
(FCOMP-01-0124-FEDER-009577) and CAPES 5431-10-7/2011

3511	 Board	#232	 June	2		 8:00	AM	-	9:30	AM
Three	Phase	Response	of	Blood	Lactate	Concentration	in	
Incremental	and	Constant	Load	Exercise	
Peter Hofmann, FACSM1, Gerhard Tschakert1, Hannes Schwarz2, 
Alexander Mueller2, Werner Groeschl1, Rochus Pokan, FACSM3, 
Serge P. vonDuvillard, FACSM4. 1University	and	Medical	University	
of	Graz,	Graz,	Austria.	2University	of	Graz,	Graz,	Austria.	
3University	of	Vienna,	Vienna,	Austria.	4University	of	Salzburg,	
Salzburg,	Austria. 
(No relationships reported)

According to the lactate shuttle theory, two turn points and three distinct phases of 
lactate metabolism may be detected during incremental and from several constant load 
exercise bouts. 
PurPose:  The aim of our study was to determine the three phase response in 
incremental and from constant load cycle ergometer exercise tests according to the 
lactate shuttle theory. 
metHoDs:  Six healthy male subjects (age: 32.0±6.0 yrs; height: 179.9±3.6 cm; 
body mass: 73.1±10.5 kg; VO2max: 4.9±0.5 l.min-1) performed a maximal incremental 
cycle ergometer exercise (IE) test (40W start; 20W.min-1 increments). The first (LTP1) 
and the second (LTP2) lactate turn point and the first (VT1) and the second (VT2) 
ventilatory turn points were determined by means of linear regression break point 
analysis. Constant load exercise (CE) tests (30 min) were performed at 40 W and 
at LTP1-1, LTP1, LTP1+1, LTP1+2, LTP2-2, LTP2-1, LTP2, LTP2+1, and LTP2+2 workloads 
(110±37 W, 130±37; 150±37 W, 164±38 W, 188±36 W, 217±39 W, 237±38 W, 257±39 
W, and 268±36 W). Heart rate (HR) and gas exchange variables were determined 
continuously and blood lactate concentration (La) was determined at rest, at the end 
of every workload step (IE), every 5 min (CE) and during 3 min of active and 3 min 
passive recovery. 
resuLts: Power output in IE was 336.7±38.8 W (max), 242.5±39.5 W (LTP2) 
and 135.3±40.5 W (LTP1). VT1 (149.2±41.3 W) and VT2 (242.8±36.7 W) were not 
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significantly different from LTP´s. La was 12.2±2.1 mmol.l-1 (max), 3.8±0.8 mmol.l-1 
(LTP2) and 1.3±0.3 mmol.l-1 (LTP1). Subjects completed 30 min of CE up to LTP2-1 
and stopped earlier with increasing work load (LTP2: 25 min; LTP2+1: 11.3 min; LTP2+2: 
7.8 min). La values were 0.9±0.2 (40 W), 1.0±0.3 (LTP1-1), 1.2±0.4 (LTP1), 1.6±0.5 
(LTP1+1), 2.0±0.6 (LTP1+2), 3.3±0.7 (LTP2-2), 6.2±1.6 (LTP1-1), 9.6±2.7 (LTP2), 11.5±2.1 
(LTP2+1), and 13.7±1.4 (LTP2+2). 5 of 6 subjects obtained a lactate steady state at LTP2-1. 
ConCLusion: In support of the lactate shuttle theory, two distinct turn points 
and three phases of lactate metabolism were detected during both IE and CE. LTP´s 
distinguished the lactate curve into different metabolic domains, were significantly 
related to the CE lactate response and may therefore serve as markers of exercise 
performance and describe the main metabolic indicators for constant load exercise 
training.	

3512	 Board	#233	 June	2		 8:00	AM	-	9:30	AM
Comparison	of	Physiological	and	Perceptual	Markers	
Identified	at	Ventilatory	Breakpoint	(Vpt)	and	Lactate	
Inflection	Point	(Lpt)	
Elizabeth F. Nagle, FACSM1, Nik Satchidanand2, Deborah J. Aaron, 
FACSM1, Vincent C. Arena1, Fredric L. Goss, FACSM1, Andrea M. 
Kriska, FACSM1, Kristi L. Storti1, Robert J. Robertson, FACSM1. 
1University	of	Pittsburgh,	Pittsburgh,	PA.	2University	of	Buffalo,	
Buffalo,	NY. 
(No relationships reported)

Vpt and Lpt are used to prescribe exercise intensity for fitness programming and 
endurance training. Response normalized RPE corresponding to Vpt has been 
previously identified using the OMNI Scale of Perceived Exertion. Whether perceptual 
and physiological markers associated with the Vpt are similar to responses occurring at 
the Lpt has not been determined. 
PurPose:  To compare %VO2max, HR (b·min-1) and OMNI RPE-Overall (O), RPE-
Legs (L), and RPE-Chest/Breathing (C) responses identified at the Vpt and Lpt. 
metHoDs:  :	A	combined sample of 6 males (29.0 ± 1.0 yrs) and 8 females (29.0 
±1.0 yrs) completed graded submaximal and maximal treadmill protocols to determine 
Lpt, Vpt, and maximal oxygen uptake (VO2max; ml·kg-1·min-1). Vpt was determined as 
%VO2max at which Ve:VO2 increased without accompanying increases in Ve:VCO2. 
Lpt was determined as the %VO2max at which there was an intersection of slopes 
derived from linear models expressing blood lactate as a function of power output. 
RPE-O, L, and C were measured during the last 30 seconds of each stage using the 
OMNI Scale. Exercise time associated with Vpt and Lpt was used to determine 
corresponding HR, %VO2max, and RPE.RESULTS:Using a combined sample of 
males and females, similar physiological and perceptual markers were identified at the 
Vpt and Lpt with the exception of heart rate (p<0.05).

Table 1.

HR (b·min-1) %VO2max RPE-O RPE-L RPE-C

Vpt 152.51+23.49* 61.39+9.45 4.71+2.23 4.71+2.12 4.36+2.20

Lpt 138.21+14.52 57.76+10.51 4.57+1.86 4.43+1.78 4.36+2.02

ConCLusions: Results support previous studies identifying physiological links 
between Vpt and Lpt. Perceptual markers identified at Lpt were similar to Vpt and 
previous response normalized studies using the OMNI Scale. Using group normalized 
RPE equivalent to Lpt may provide an alternative method to prescribe self-regulated 
training intensities for sport performance and fitness applications.

3513	 Board	#234	 June	2		 8:00	AM	-	9:30	AM
Invasive	And	Non-invasive	Specific	Tests	For	Aerobic	And	
Anaerobic	Parameters	Determination	In	Females	Basketball	
Players	
Bruno H. F. Camargo1, Gustavo G. Araujo2, Claudio A. Gobatto3, 
Nathalia A. Vieira1, Leonardo H. D. Messias1, Fúlvia B. Manchado-
Gobatto1. 1Methodist	University	of	Piracicaba	-	UNIMEP,	
Piracicaba,	Brazil.	2Federal	University	of	Alagoas	-	UFAL,	Maceió,	
Brazil.	3University	of	Campinas	-	UNICAMP,	Limeira,	Brazil. 
(No relationships reported)

The basketball games are composed by intermittent exercises with aerobic and 
anaerobic activities. 
PurPose:  to evaluate the aerobic and anaerobic parameters of female basketball 
players using non-invasive (adapted RAST and critical velocity model) and invasive 
(lactate minimum) methods. 
materiaL anD metHoDs:  Twelve well trained female basketball players 
(19±1 yrs) were submitted to five days of tests. First, the athletes accomplished four 
intensities (10 to 14km/h) running in “shuttle” (20-m) exercise until exhaustion (set to 
occur between 1 and 10 min). The ‘velocity versus 1/ time to exhaustion’ linear fit was 
used to determine the aerobic (critical velocity - CV) and anaerobic running capacity 
(ARC). The invasive protocol adopted was the lactate minimum test (LM), composed 
by two phases: hyperlactatemia induction and incremental test, separated by 8min 
of passive recovery. The first phase used the “running anaerobic sprint test” (RAST) 
adapted to basketball. The method consisted of 6 maximum “shuttle” sprints of 35-m 

(2 x 17.5-m), separated by 10s recovery, determining the minimal (Pmin), medium 
(Pmed) and maximal (Pmax) power and fatigue index (FI). The incremental phase 
consisted of 5 stages (3 min) of shuttle running efforts (20-m) of 7, 8, 9, 10, 12 km/h. 
Blood samples were collected at the end of each stage. The LM parameters (intensity 
and blood lactate concentration) were analyzed using a polynomial fit. Paired t-Student 
test and Pearson product-moment correlation were used to statistical analysis (p≤0.05). 
resuLts: The CV was obtained at 10.3±0.2 km/h and estimated ARC was 
73.0±3.4m. The RAST promoted the lactate peak at 5.9±0.2mM and determined the 
Pmax (3.6±0.2 W/Kg), Pmed (2.8±0.1 W/Kg), Pmin (2.3±0.1W/Kg) and FI (30±3%). 
The LM intensity was 8.7% lower than CV (9.47±0.13 Km/h) and these parameters 
were not significantly correlated (r=0.23). The LM (blood lactate) was 3.1±0.3mM, 
showing interesting and significant correlation with lactate peak (r=0.78). 
ConCLusion: The specific non-invasive method can be used for determine the 
aerobic and anaerobic parameters in female basketball players. However, as occurs in 
others sport modalities, CV upper estimate the LM intensity.

3514	 Board	#235	 June	2		 8:00	AM	-	9:30	AM
Blood	Acid-Base	Status	Response	And	Running	Performance	
At	Different	Constant	Loads	
Thiago F. Lourenço. UNICAMP,	Campinas,	Brazil. 
(No relationships reported)

The maintenance of blood acid-base status (ABSb) is primarily accomplished by 
adjusting the partial pressure of CO2 in the lungs. For exercise intensities above the 
respiratory compensation point (RCP), the buffering limited capacity of blood and the 
hyperventilation controlled by the central nervous system are insufficient to control 
ABSb. Despite the importance of RCP in this control, no study has investigated the 
ABSb response during constant load at or higher than RCP running speed (sRCP).
PurPose: Analyze the runners ABSb response after 10-km running performed at 
three different constant loads.
metHoDs: With at least 72 hours rest between the tests, twenty-five amateur runners 
(34.6±5.7 yrs; 68.7±10.2 kg; 10-km performance 48.9±7.3 min e VO2max de 40.9±6.5 
ml*kg/min) performed a maximum effort protocol to determine the running speed 
related to VT (sVT), RCP (sRCP) and VO2max (sVO2max) and three 10-km races at 
constant load on the sVT, sRCP and V1 (sRCP + [0.25*(sVO2max - sRCP)]).
resuLts:All runners that ran at sVT and sRCP completed 10-km with no changes 
in blood pH (7.48±0.05 vs 7.51±0.02, p>0.05), even with increased in blood lactate 
(2.8±0.8 vs 5.5±4.2 mmol*L-1) and decreased in bicarbonate (25.4±2.8 vs 22.2±4.2 
mmol*L-1, p<0.05). At V1 intensity, only three of sixteen runners completed 10-km. 
The others completed only 5.2±2.2 km with a significant decrease in pH (7.48±0.02 vs 
7.33±0.04, p<0.05) and bicarbonate (24.1±0.5 vs 14.6±1.0 mmol*L-1, p<0.05).
ConCLusions:All runners that ran at sVT and sRCP completed 10-km with no 
changes in blood pH (7.48±0.05 vs 7.51±0.02, p>0.05), even with increased in blood 
lactate (2.8±0.8 vs 5.5±4.2 mmol*L-1) and decreased in bicarbonate (25.4±2.8 vs 
22.2±4.2 mmol*L-1, p<0.05). At V1 intensity, only three of sixteen runners completed 
10-km. The others completed only 5.2±2.2 km with a significant decrease in pH 
(7.48±0.02 vs 7.33±0.04, p<0.05) and bicarbonate (24.1±0.5 vs 14.6±1.0 mmol*L-1, 
p<0.05).

3515	 Board	#236	 June	2		 8:00	AM	-	9:30	AM
Applying	Lactate	Analysis	to	Establish	and	Monitor	
Intensity	during	Interval	Training	in	Coronary	Heart	
Disease	Patients	
Jeffrey W. Christle1, Ulrik Wisloff2, Axel Pressler1, Martin Halle1. 
1Technical	University	of	Munich,	Munich,	Germany.	2Nowegian	
university	of	Science	and	Technology,	Trondheim,	Norway. 
(No relationships reported)

PurPose:  Relatively high-intensity aerobic interval training (AIT) has been shown 
to be effective in coronary artery disease (CAD) therapy. To prescribe and monitor 
training intensity during interval training, percent heart rate (%HR) and ratings of 
perceived exertion (RPE) from exercise testing (CPET) are the most commonly used 
methods, but have limitations. This study examines the potential of arterial lactate 
kinetics to aid in the prescription and monitoring of exercise intensity during AIT.
metHoDs:  Thirty-five clinically stable CAD patients (age 64 ± 7, 66% male) 
performed stepwise peak exercise testing (CPET) to volitional exhaustion. Heart rates 
at 50% to 60% and 80% to 90% of peak aerobic capacity (VO2peak) were calculated 
and used to establish interval training intensities. Patients performed one bout of AIT 
(see figure). Heart rate was recorded continuously and RPE and [lactate]a data were 
collected at rest and during the last 10 seconds of each interval. [lactate]a data was then 
graphically analyzed and evaluated using a 4 mmol/L lactate steady state threshold 
(LSST) to indicate a relevant anaerobic contribution.
resuLts: Heart rate targets were reached in > 85% of all intervals. Mean [lactate]a 
was substantially over the 4 mmol/L LSST (4.14 mmol/L in moderate-intensity phases 
and 4.65 mmol/L in high-intensity phases). Data for HR and RPE correlated well to 
changes in load during exercise training (r2 = 0.81), whereas [lactate]a did not correlate 
to any of the other parameters (see table).
ConCLusions: During aerobic interval training, a constant accumulation of lactate 
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in both the high and low intervals results in the majority of training being performed at 
above the lactate steady state threshold.

3516	 Board	#237	 June	2		 8:00	AM	-	9:30	AM
Kinetics	Of	Lactate	Removal	After	Brazilian	Jiu	Jitsu	Match	
Tacito P. Souza-Junior1, Daniel Pinheiro2, André Luis Amaral 
Rodrigues Almeida3, César Cavinato Cal Abad4. 1Federal	University	
of	Parana,	Curitiba,	Brazil.	2Unisantana,	São	Paulo,	Brazil.	
3Inforfisic,	São	Paulo,	Brazil.	4Heart	Institute	(InCor)	of	University	
of	São	Paulo	Medical	School,	São	Paulo,	Brazil. (Sponsor: Carlo 
Baldari, FACSM)
(No relationships reported)

The Brazilian Jiu Jitsu is one of the most practiced martial arts in the World but 
the number of studies about this sport is still poor. Traditionally, analysis of lactate 
concentrations have been used in different types of martial arts to determine the 
physiological profile, competitive performance, metabolic demand and the effect of 
physical training. 
PurPose:  Verify the analysis of blood lactate during two simulated Jiu-Jitsu matches. 
metHoDs:  Twenty-one male athletes (age 28.33 ± 6.45 years, height, 1.75 ± 1.0 
cm, body weight, 78.07 ± 9.40 kg, percent fat, 14.29 ± 4.79%, years of practicing , 
11.03 ± 2.4) performed two simulated 10-min match with a 48-hour interval. In both 
matches blood lactate were collected before and after each bout. 
resuLts: Lactate at rest, heating, 1, 5 and 10 min were, respectively (0.94 ± 0.20, 
2.19 ± 0.78, 10.05 ± 1.73, 7.77 ± 1.69, 6.28 ± 1.30 in bout 01 and 0.96 ± 0.14, 1.98 
± 0.78, 9.46 ± 0.96, 7.24 ± 1.24 e 5.74 ± 1.10 in bout 02). There were significant 
differences among all the moments of the same match (One-way ANOVA; p<0,05) 
but no difference for the same times between the bouts was found. The Pearson´s 
correlation about the lactate of two matches was 0.95 while the correlation between the 
matches at rest, heating, 1, 5 and 10 minutes were, respectively 0.59 , 0.60, 0.47, 0.44, 
0.47 (p <0.05). 
ConCLusion: Our data suggest that the Brazilian Jiu Jitsu fight is very intense 
and use glycolisys to produce energy. The blood lactate concentration in two fights at 
48 hours of intervals are repeatable and can be used for assessment, prescription and 
monitoring the specific training when performed with the same opponents.

3517	 Board	#238	 June	2		 8:00	AM	-	9:30	AM
Identification	Of	The	Maximal	Lactate	Steady	State	In	
Obese	Zucker	Rats	
Jeeser A. Almeida. Catholic	University	of	Brasilia,	Brasília,	Brazil. 
(No relationships reported)

Exercise has been widely applied in the weight loss control, especially for obesity 
treatment. However, determination of an appropriate intensity of exercise for obese 
rats (Zucker fa/fa) it was undefined until now. It is well known that maximal lactate 
steady state (MLSS) has been considered the gold standard for identification of aerobic 
capacity. Nevertheless this value was not identified in obese Zucker rats at the moment. 
PurPose:  This study aims to identify the maximum lactate steady state (MLSS) 
in obese Zucker rats in order to provide a more effective tool for the exercise training 
prescription of this animal model.
metHoDs:  In order to make such determination, obese Zucker and lean Wistar 
rats were here utilized. After adaptation of animals to treadmill running, the MLSS 
was determined by using three different velocities (10 m.min-1, 12.5 m.min-1 and 15 
m.min-1 for Zucker and 15 m.min-1, 20 m.min-1 and 25 m.min-1 for lean Wistar rats).
resuLts: In order to ensure the differences between body weight animals, T test was 
applied. Significant differences were observed in Zucker (390.0 ± 18.8 g) and Wistar 
rats (227.3 ± 26.2 g) (P <0.05). The MLSS was defined as the highest blood lactate 
concentration that increased up to 1 mmol.L-1 during constant exercise. In obese 
Zucker rats, the MLSS was found in a considerable lower velocity (12.5 m.min-1) in 
comparison to lean Wistar rats (20 m.min-1).
ConCLusions: In summary, the identification of MLSS in obese Zucker rats 
provides a better intensity determination for exercise on a treadmill running for this 
animal model.

3518	 Board	#239	 June	2		 8:00	AM	-	9:30	AM
The	Effects	of	Swimming	Recovery	on	the	Clearance	of	
Lactate	after	a	Maximal	Swim	Effort	
Joshua D. Guggenheimer, Daniel de Moraes. University	of	North	
Dakota,	Grand	Forks,	ND. 
(No relationships reported)

Active recovery following high-intensity exercise may limit the accumulation of 
unwanted metabolites and prevent acidosis in active tissues, thus augmenting future 
performances. 
PurPose:  To examine the effects of different recovery protocols on the removal of 
lactate following a maximal-effort swim bout. 
metHoDs:  8 experienced collegiate swimmers (4 male, 4 female) were recruited for 
this study. Each participant took part in 4 days of testing, including a familiarization 
session. On 3 different occasions, participants completed a standardized warm up, a 
single 200yd maximal effort swim, and 15 min of either backstroke (BR), freestyle 
(FR), or passive (PR) recovery. Recovery paces for BR and FR were set at 175% of 
100yd trial time. PR consisted of quiet sitting for 15 min. Blood lactate samples were 
collected before warming up (PRE), 3-min post 200yd maximal-effort swim trial 
(T0), after 5-min of recovery (T5), 10-min of recovery (T10), and 15-min of recovery 
(T15). A 3 x 5 ANOVA with repeated measures was conducted. Alpha was set at 0.05. 
Tukey’s post hoc analysis was used to further examine main effects. 
resuLts: The RM ANOVA indicated a significant interaction between protocol 
and time(F(8, 58) = 12.29, p < 0.001) in regards to lactate. Main effects were found 
for both protocol (F (2, 14) = 12.18, p = 0.001), and time (F (2.22, 15.56) = 413.32, 
p < 0.001) as they pertained to blood lactate levels. Follow-up pairwise comparisons 
indicated significant differences between passive recovery and freestyle recovery (p = 
0.013), and between passive recovery and backstroke recovery (p = 0.017) and their 
respective effects on blood lactate concentrations. 
ConCLusion: Both active recoveries were more efficient in metabolizing lactate 
when compared to passive recovery. These findings provide coaches with data 
suggesting that both swimming strokes are efficient methods of active recovery. In 
fact, 75% of the participants in this study deemed backstroke as their preferred method 
of recovery. Therefore, the results of this study encourage coaches to promote either 
recovery stroke for their swimmers, knowing that they are both equally effective 
methods of recuperating from high-intensity performances.

3519	 Board	#240	 June	2		 8:00	AM	-	9:30	AM
Muscle	Fatigue	And	Blood	Lactate	Following	Three	Different	
Antagonist	Pre-load	Conditions	
Rodrigo L. Carregaro1, Rafael Cunha2, André Martorelli2, Saulo 
Martorelli2, Diego Jesus2, Saulo R. Soares2, Carlos Gomes de 
Oliveira3, Lee E. Brown, FACSM4, Martim Bottaro2. 1Universidade	
Federal	de	Mato	Grosso	do	Sul	(UFMS),	Campo	Grande-MS,	Brazil.	
2Universidade	de	Brasília	(UnB),	Brasília-DF,	Brazil.	3Universidade	
Federal	do	Rio	de	Janeiro	(UFRJ),	Rio	de	Janeiro-RJ,	Brazil.	
4California	State	University	Fullerton,	Fullerton-CA,	CA. 
(No relationships reported)

Preload of antagonist muscles can be achieved by reciprocal actions (RA) or by 
opposing muscle actions with reduced rest between sets. However, studies comparing 
different strategies of antagonist preload are scarce and present insufficient evidence 
concerning neuromuscular responses. 
PurPose:  To evaluate the acute effects of three different antagonist pre-load 
conditions on knee extensor neuromuscular fatigue and blood lactate responses. 
metHoDs:  24 healthy men (23.5 ± 3.6 years) were tested across 4 days on 3 
different preload isokinetic (60°.s-1) exercise protocols with 1 minutes rest between 
sets, separated by 72 hours: 1) Traditional (TR; 4 sets of 10 unilateral isokinetic knee 
flexions [KF] followed by 4 sets of 10 unilateral isokinetic knee extensions [KE]); 2) 
RA (4 sets of 10 reciprocal isokinetic concentric KF and KE); and 3) Super-set (SS; 4 
sets of 10 KF immediately followed by 10 KE). Vastus medialis (VM) EMG muscle 
fatigue was measured using Dimitrov’s (2001) Fatigue Index (FI). Blood lactate 
concentration was measured at rest, 3, and 5 min after the 4 sets for each protocol. 
resuLts: VM FI and blood lactate concentrations are presented in Table 1. During 
SS, the FI was greater than RA and TR (p<0.05). The SS protocol also presented 
greater (p<0.05) concentrations of blood lactate when compared to RA and TR.
Table	1. 

VM Fatigue Index (%) Blood Lactate [mmol/L]
1st set 2nd set 3rd set 4th set Rest Immediate 3 min 5 min

TR
109
± 7

93
± 7

98
± 7

98
± 7

0.89
± 0.34

4.99
± 0.93†

5.92
± 1.06†

5.98
± 1.11†

RA
121
± 7

100
± 7

93
± 7

111
± 7

0.92
± 0.30

4.86
± 0.92†

5.82
± 1.45†

6.08
± 1.41†

SS 
130
± 10*

120
± 10*

117
± 10*

122
± 10*

0.86 ± 0.31
6.05
± 1.05*†

7.10
± 1.16*†

7.15
± 1.15*†

*Greater than RA and TR (p<0.02) *Greater than RA and TR (p<0.01); †Greater than rest (p<0.05).

ConCLusion: These results indicate that when compared to TR and RA antagonist 



Fr
e

e
 C

o
m

m
u

n
iC

at
io

n
/P

o
st

e
r

MEDICINE & SCIENCE IN SPORTS & EXERCISE®S712 Vol. 44 No. 5 Supplement 

ACSM May 29 – June 2, 2012 San Francisco, California

preload protocols, the SS protocol provides greater levels of neuromuscular fatigue 
and is more metabolic demanding. Thus, trainers and physical therapists should avoid 
prescription of the SS protocol in special populations such as elderly, children and 
individuals undergoing cardiac or pulmonary rehabilitation.

3520	 Board	#241	 June	2		 8:00	AM	-	9:30	AM
Timing	of	Blood	Lactate	Collection	Following	Maximal	
Anaerobic	and	Aerobic	Exercise	in	Female	Adolescent	
Athletes	
Catherine Gaul, Lynneth A. Stuart-Hill, Leanne J. Dickau. University	
of	Victoria,	Victoria,	BC,	Canada. 
(No relationships reported)

Peak blood lactate concentration (BL) is regularly used to reflect the contribution 
of anaerobic metabolism to exercise performance. Serial blood samples are often 
collected at 1, 3, and 5 min post-exercise to account for any delay in lactate transport 
from muscle to blood and to enhance accuracy of peak measures being obtained. Such 
procedures were developed with adult populations and are used for both aerobic and 
anaerobic exercise. 
PurPose:  To determine optimal timing protocols for BL measurement in adolescent 
female athletes following maximal anaerobic and aerobic exercise tests. 
metHoDs:  Seventeen elite adolescent female soccer players (16.3 ± 0.8 yrs) 
completed two maximal tests to exhaustion on a motorized treadmill, with continuous 
monitoring of heart rate, on separate days: 1) Cunningham Anaerobic Speed test 
(AST), involving sprint running at 20mph and an 8% incline, and 2) Maximal Graded 
Exercise test (MGXT) to measure maximal aerobic power. For each test, finger prick 
BL was measured 5 min pre-test and at 1, 3 and 5 min post-test following standardized 
procedures using a Lactate Pro analyzer. 
resuLts: BL did not differ between the three post-AST collection times, however 9 
of the 15 participants (60%) reached peak BL at 3 min post-AST (11.4 ± 2.3 mmol.L-1) 
with 5 participants reaching peak BL at 1 min and 3 others reaching it at 5 min 
post-AST. All participants (100%) attained peak BL at 1 min post-MGXT (9.6 ± 2.3 
mmol.L-1, p<0.05). BL was significantly higher (p<0.05) at 1 min than at 3 min (8.3 ± 
2.2 mmol.L-1) or 5 min (7.1 ± 2.1 mmol.L-1) post-MGXT. Mean peak BL values were 
significantly higher post-AST (11.9 ± 2.2 mmol.L-1) than post-MGXT (p<0.05). 
ConCLusion: Appropriate timing of BL samples in adolescent female athletes 
depends upon the type of exercise performed. Collecting BL at 1 minute post-maximal 
aerobic performance and at 3 min post-maximal anaerobic running in adolescent 
female athletes provides the most consistent and accurate peak values. The advantage 
of a single BL measurement following maximal exercise includes fewer risks related 
to serial collection, reduced potential participant stress and substantially lower testing 
costs. These findings will help direct timing of blood sample collection to improve the 
accuracy of this metabolic measurement in paediatric populations.

3521	 Board	#242	 June	2		 8:00	AM	-	9:30	AM
The	Relationship	Between	Onset	Of	Blood	Lactate	
Accumulation,	Body	Weight,	And	Balance	Ability	In	20-70	
Years-old	Subjects	
Burkhard Weisser, Julia Last. University	of	Kiel,	Kiel,	Germany. 
(Sponsor: Reinhard Ketelhut, FACSM)
(No relationships reported)

Good balance ability is an important predictor not only for the prevention of falls 
but also for general health. The decrease in balance ability during aging is well 
documented. Balance training is able to increase balance ability in all age groups, but 
only few elderly subjects participate in specific programs. It is unclear, which other 
factors might influence the decrease in balance with aging.
PurPose:  To investigate the correlation of balance ability with aerobic exercise 
performance (onset of blood lactate accumulation at lactate 4nM, OBLA) and with 
body weight. 
metHoDs:  OBLA was measured using standard bicycle testing (Watt/kg body 
weight). Balance ability was determined by a validated one-way frontal moving slap 
with integrated sensor and associated software. Correlations were calculated for 
balance ability with OBLA and body weight in 296 subjects (age 20-70 years, 147 
female, 149 male). In addition, results were analysed in subgroups; younger versus 
older (20-44 and 45-77 years of age) and active versus sedentary (less than 2 hours vs. 
> 2 hours of moderate activity per week)
resuLts: Body weight (mean value +/- standard deviation) was 74 +/- 15 kg, OBLA 
was 2.0 +/- 0.6 Watt/ per kg body weight and balance ability was 4.8 +/- 1.3 (arbitrary 
units). There was a positive correlation between OBLA and balance (r=0.38; p<0.05) 
and a negative correlation between body weight and balance (r=-0.41; p<0.05). 
Balance ability decreased with age, whereas the correlations remained significant in 
the group 45-70 years of age both in active and sedentary persons.
ConCLusion: Balance ability decreases with age. Aerobic capacity is positively 
associated with balance ability, whereas there was a negative correlation between body 
weight and balance. Thus, elderly subjects might benefit not only from specific balance 
training but also from general aerobic activity. Higher body weight is a risk factor for 
worsening balance ability, although a causal relationship remains to be shown.

3522	 Board	#243	 June	2		 8:00	AM	-	9:30	AM
Determination	of	Anaerobic	Threshold	by	the	Breakpoint	of	
Locomotor	Respiratory	Coupling	
Masanori Takemura1, Mitsuharu Kaya2, Junzo Tsujita1, Yoshitaka 
Oku1. 1Hyogo	College	of	Medicine,	Nishinomiya,	Japan.	2Hyogo	
University	of	Health	Science,	Kobe,	Japan. 
(No relationships reported)

Locomotion and respiration are coupled during various exercises such as running 
and cycling, a phenomenon called locomotor respiratory coupling (LRC). We have 
reported that ventilatory efficiency is optimized during LRC, and that LRC is most 
often observed at the ventilatory threshold (VT). Then, in the present study, we 
developed a novel method to determine anaerobic threshold (AT), the break point of 
LRC (BPLRC). 
PurPose:   To evaluate whether BPLRC corresponds to AT such as the respiratory 
compensation point (RC), VT, and onset of blood lactate accumulation (OBLA). 
metHoDs:   Seventeen healthy subjects (8 females and 9 males; age, 25 ± 7 years) 
volunteered for this study. Ten subjects (Group 1) underwent the incremental exercise 
test using a cycle ergometer twice, which included a spontaneous breathing trial 
and a controlled breathing trial to measure BPLRC. The other 7 subjects (Group 2) 
underwent the incremental exercise test with controlled breathing to measure BPLRC, 
and blood lactate concentrations were measured. During a controlled breathing trial, 
we forced subjects to achieve LRC by adjusting their breathing frequency at 30 breaths 
per min and their pedaling rate at 60 rpm. Subjects declared the breakpoint when they 
could not maintain LRC (BPLRCself). Additionally, we calculated the breakpoint from 
the time course of workload and breathing frequency using the two-line regression 
method (BPLRCcalc). We evaluated the correlations between BPLRCs and several 
ATs, including RC, VT, and OBLA. ATs and BPLRCs being expressed as workload 
(W). 
resuLts:  In Group 1 (n=10), the single regression analysis indicated that 
BPLRCself (162 ± 35W) was most suitable for predicting RC (161 ± 33W) during 
spontaneous breathing (R = 0.877; regression coefficient, 0.823; p < 0.001). Then in all 
subjects, it indicated that BPLRCself (156 ± 31W) was suitable for predicting RC (154 
± 37W) during controlled breathing (R = 0.742; regression coefficient, 0.898; p < 0.01) 
ConCLusion: BPLRC, the self-reported breakpoint during incremental exercise 
at which a subject cannot maintain LRC with controlled breathing at 30 bpm and a 
pedaling speed of 60 rpm, is a good predictor of RC. Because determining BPLRC 
does not require special equipment and the threshold is easily determined by self-
reporting, we conclude that BPLRC is a practical AT variable.

3523	 Board	#244	 June	2		 8:00	AM	-	9:30	AM
Blood	Lactate	Levels	are	Lower	Following	Intense	Exercise	
with	the	Use	of	a	Mouthpiece	
Wesley D. Dudgeon1, Timothy P. Scheett2, Larry A. Buchanan1, 
Ashley E. Strickland1, Dena P. Garner1. 1The	Citadel,	Charleston,	
SC.	2The	College	of	Charleston,	Charleston,	SC. (Sponsor: Gregory 
A. Hand, FACSM)
(No relationships reported)

Custom fit lower mandible performance mouthpieces (MP) have recently been shown 
to decrease cortisol during both anaerobic and aerobic exercise as well as improved gas 
exchange (O2 utilization & CO2 production) during aerobic exercise, thus showing the 
potential to improve performance and/or recovery.  
PurPose:  This study examined the effect of a performance mouthpiece 
(ArmourBite Mouthwear) on blood lactate levels in 12 collegiate males who regularly 
performed lower body resistance exercises. 
metHoDs:  At least 7 days following determination of a one repetition maximum 
(1RM), subjects completed 2 trials of 6 sets of 10 repetitions of back squats with 
2 minutes rest between sets, and were given 7 days between trials. Resistance was 
set at 80% of each subject’s 1RM and resistance was adjusted during testing so 10 
repetitions were completed during each set. The order of treatment (i.e. use of MP) 
was randomized and blood was sampled as follows for determination of blood lactate 
(Lactate Plus, Nova Biomedical, Waltham, MA): pre exercise, after 3 sets (mid), post 
exercise, 30, 60 and 120 minutes post exercise. 
resuLts: There was no difference in lactate (mmol/L) immediately pre exercise (0 
.88 ± 0.23 (MP) vs. 0.97 ± 0.29; P=.25) or 120 min post exercise (1.30 ± 0.70 (MP) 
vs. 1.28 ± 0.33; P=.45) and there was a trend for a difference at mid-point (9.95 ± 
2.03 (MP) vs. 11.95 ± 2.91; P=.09). The MP group had lower lactate immediately post 
exercise (11.65 ± 2.31 (MP) vs. 13.85 ± 2.80; P=.006), 30 minutes post exercise (4.53 
± 2.14 (MP) vs. 6.06 ± 1.57; P=.03) and 60 minutes post exercise (2.13 ± 1.03 (MP) 
vs. 2.82 ± 0.88; P=.03). 
ConCLusions: This data shows that the use of a custom fit lower mandible MP can 
reduce blood lactate levels following intense resistance exercise. When viewed in light 
of the published effect of MPs on lowering cortisol levels, this suggests that MP use 
decreases stress during exercise recovery, potentially improving human performance. 
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3524	 Board	#245	 June	2		 9:30	AM	-	11:00	AM
Effects	of	Metatarsal	Pad	and	Foot	orthotics	on	Leg	Muscle	
Activities	and	Foot	Pressure	
Hongjae Lee1, Jung-Ja Kim2, Jung-kyu Choi2, In-Sik Park2. 
1Ilsanpaik	Hosp.,	Inje	Univ,	Goyang,	Korea,	Republic	of.	2Chonbuk	
National	University,	Jeonju,	Korea,	Republic	of. 
(No relationships reported)

PurPose:  to evaluate the effects of metatarsal pad (MP) and foot orthotics on leg 
muscle activities and foot pressure.
metHoDs:  15 healthy young females who had no cavus foot or flat foot were 
participated in this study. The subjects walked on a treadmill under four different 
experimental conditions: 1) barefoot, 2) MP only (Pad Only) , 3) a soft insole with MP 
(Soft+MP), and 4) a rigid insole with MP (Rigid+MP). During walking, foot pressure 
data such as force, peak pressure, mean pressure, force-time integral and pressure-
time integral were collected. Also, EMG activities of lower limb muscles such as 
tibialis anterior(TA), lateral gastrocnemius(GCM), rectus femoris(RF), and biceps 
femoris(BF) were gathered.
resuLts: In the foot pressure analysis, the peak pressures(kPa) of 2,3 metatarsal 
head area were 303.1 with Barefoot, 293.8 with MP Only, 288.4 with Soft+MP(p<.05), 
and 301.6 with Rigid+MP. The pressure-time integrals (kPa*sec) were 7439.7, 7071.2, 
6330.4(p<.05), and 7084.4 respectively in the same order. The dynamic EMG findings 
(uV) of TA muscle showed that 17.69 with Barefoot, 15.75 with MP Only, 13.43 with 
Soft+MP, 12.52 with Rigid+MP (p<.05). The findings of lateral GCM showed 19.15, 
19.42, 17.85 and 17.67. That of RF showed 10.29, 8.81, 7.14, and 6.31(p<.05). That of 
BF showed 8.61, 7.93, 7.51, and 7.73 respectively in the same order above.
ConCLusions: In the foot pressure analysis, there was significant reduction in case 
of soft insole with MP than rigid insole. On the other hand, the EMG study showed 
significant reduction of leg muscles activity in case of rigid insole with MP than soft 
insole, especially in TA muscle.

3525	 Board	#246	 June	2		 9:30	AM	-	11:00	AM
Use	of	Tekscan	Matscan®	to	Detect	Static	Rearfoot	Position	
Through	the	Evaluation	of	Rearfoot	Pressure.	
David A. Titcomb, Mark Blais, Richard Lane. Liberty	University,	
Lynchburg,	VA. (Sponsor: Melvin Williams, FACSM)
(No relationships reported)

With the advancement of technology, many clinicians have been able to complement 
their foot examinations with the use of computerized foot pressure analysis systems.
PurPose:  The purpose of this study was to test the hypothesis that a biomechanical 
pressure mat system would reliably detect static rearfoot position based on static heel 
pressure analysis compared to clinical examination by a licensed podiatrist.
metHoDs:  Static plantar pressure profiles of 35 subjects across a wide age range 
(20-89 years; mean age ± SD, 41.0 ± 22.1 years) were obtained using a biomechanical 
pressure mat system. Subjects with acute injury or clinical evidence of calcaneal fat 
pad atrophy were excluded from the study. Each subject underwent static plantar 
pressure assessment by standing barefoot on the calibrated pressure mat with feet in 
rectus position. A one frame “snapshot” (digital foot pressure image) of both right 
and left feet was recorded once the subject was standing in a static state. After plantar 
pressure data were collected, the distribution of both right and left rearfoot pressures 
of each foot was analyzed. Clinical software was utilized to create two separate masks 
over each rearfoot digital image, equally dividing it into medial and lateral regions. In 
each mask, average medial and lateral rearfoot pressure was determined and compared. 
Each rearfoot was then placed into one of three categories: inverted (greater lateral 
pressure), everted (greater medial pressure) or neutral (medial and lateral pressures 
within .03kg). After the plantar pressure assessment was performed, both of the 
subject’s feet were examined by a licensed podiatrist to categorize their standing 
rearfoot position as being either inverted, everted, or neutral (rectus). A chi-square 
analysis with Kappa concordance test was performed comparing the pressure mat 
results to clinical examination findings.
resuLts: A non-significant chi-square (p= .365 (p>.05). Kappa=.17) indicated no 
significant relationship between the two measures.
ConCLusions: The biomechanical pressure mat did not reliably detect static 
rearfoot position based on rearfoot pressure distribution when compared rearfoot 
position observed during clinical examination. Grant funding provided by The Center 
for Research and Scholarship Fund of Liberty University #014_022610.

3526	 Board	#247	 June	2		 9:30	AM	-	11:00	AM
Intrasession	Reliability	Of	Insole	In-shoe	Plantar	Pressure	
Measurements	In	Different	Foot	Areas	
Niklas Koenig, Andreas Stoll, Frank Mayer, Heiner Baur. University	
of	Potsdam,	Potsdam,	Germany. 
(No relationships reported)

In-shoe plantar pressure distribution measurements have shown good reliability. 
However, controversy still exists about the minimum number of steps required to 
collect reliable data. Intrasession protocols reduce systematic and random error to a 
minimum and can therefore evaluate the maximal precision of a measurement tool. 
Consequently, it allows the determination of requirements that are prerequisite for the 
application as well as the analysis of day-to-day variability. 
PurPose: To determine the intrasession reliability of plantar pressure measurements 
of an average of 3, 10 and 20 steps in five foot areas and thus, to assess the minimal 
number of steps which should be collected.
metHoDs: Seventeen healthy participants (27 ± 4y, 180 ± 8cm, 74 ± 9kg) walked at 
5km/h on a treadmill. Custom-made synthetic shoes were used to attach the pressure 
measurement insoles (99 sensors, 100Hz) to the foot. For each subject 50 steps of the 
right foot were collected. Clinically relevant parameters (e.g.: peak-pressure [PP], 
peak-mean-pressure [PMP in kPa]) as well as time related measures (e.g.: force-time-
integral [FTI in N*s], pressure-time-integral [PTI in kPa*s]) were calculated. The 
first and last 3 (Ave3), 10 (Ave10) or 20 (Ave20) steps were averaged for statistical 
analysis. Intrasession reliability was analysed by the intraclass correlation coefficient 
(ICC), the test-retest-variability (TRV in %) and the Bland-Altman bias and limits of 
agreement.
resuLts: Overall ICC was >0.90. TRV ranges 1.30-31.82% with highest values 
in the midfoot (PTI=20.44%) and toe (PTI=23.24%) area for Ave3. Inclusion 
of more steps reduces TRVs (Ave20: Midfoot PTI=6.23%) and increases ICC 
(Midfoot PTI=0.97). FTI showed the highest systematic error in all measurements 
(Ave10=1.63%).
ConCLusions: Plantar pressure distribution measurements reveal good 
intrasession reliability. Limitations are present in low loading sites like the toe and the 
midfoot area. Here, inclusion of more steps increases reliability. Consequently, ten 
steps are recommended for the collection of reliable plantar pressure measurements.

3527	 Board	#248	 June	2		 9:30	AM	-	11:00	AM
Changes	In	Achilles	Forces	During	Locomotion	After	6	
Months	Of	Growth	In	Youth	10-14	Years	
Jennifer Neugebauer, David Hawkins. University	of	California,	
Davis,	Davis,	CA. 
(No relationships reported)

For youth, Achilles tendon (AT) forces during locomotion may differ as a result of sex, 
growth over time, and/or physical activity level (PAL). 
PurPose:  The purposes of this study were (1) determine if peak force in the AT 
(FAT) and peak normalized FAT (nFAT) during walking and running in growing youth 
differed at the start and end of 6 months, and (2) test if sex, PAL, and/or growth rate 
(GR) affected FAT and nFAT.
metHoDs:  22 girls (11.2 ± 0.2 years) and 20 boys (13.6 ± 0.1 years) were tested at 
the start of the study (0 months (mos)) and after 6 mos. These age ranges represent the 
primary growth years. Subject height and mass were measured. GR was calculated as 
the change in height between testing sessions. PAL was assessed by Physical Activity 
Questionnaire (PAQ). Subjects completed 3 target-speed walk (TSW), 3 target-speed 
run (TSR), 3 self-selected speed walk (SSW) and 3 self-selected run (SSR) trials (1.2 ± 
0.1 m/s and 2.6 ± 0.1 m/s TSW and TSR). Kinematics and ground reaction forces were 
collected using a video system (Motion Analysis, Santa Rosa, CA) and a force plate 
(Kistler, Amherst, NY) respectively. FAT (N) and nFAT (BW) were determined using 
inverse dynamics. Repeated measures multiple regressions were used to determine if 
testing session, PAL, GR, and sex had significant relationships with FAT and nFAT 
(Bonferroni adjusted p < 0.004).
resuLts: GR was similar for boys (2.1%) and girls (2.4%). FAT and nFAT during 
SSW and SSR did not differ at 0 and 6 mos (mean FAT at 0 and 6 mos: SSW 1243 ± 31 
N; SSR 2168 ± 112 N; p > 0.06). Sex was not a significant predictor of FAT or nFAT 
in SSW, SSR, TSW, or TSR (p > 0.008). GR and PAL were not significant predictors 
of FAT or nFAT during SSW or SSR (p > 0.005). FAT during TSW increased at 6 mos 
(1163 ± 62 N at 0mos, 1230 ± 57 N at 6mos). FAT during TSR (mean FAT 0 and 6 
mos: 2089 ± 46 N) and nFAT during TSW and TSR did not differ at 0 and 6 mos (p 
> 0.006). Growth and PAQ had a significant negative relationship with nFAT during 
TSR.
ConCLusions: nFAT during walking and running did not differ at 6 mos compared 
with 0 mos. AT forces (both FAT and nFAT) during walking and running did not differ 
between sexes. FAT increased at 6 mos only in TSW. GR and PAQ affected nFAT 
in TWR only and otherwise did not affect AT forces. Of the factors investigated, no 
consistent relationship between GR, PAL, and sex with AT forces during locomotion 
were found.
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3528	 Board	#249	 June	2		 9:30	AM	-	11:00	AM
An	Analytic	Transformation	of	Hallux	Dorsiflexion	
Measured	using	Skin	Marker	Set	and	Bone-mounted	Marker	
Array	
Rebecca Frimenko, Patrick Riley, W. B. Lievers, Jeff Crandall, 
Richard Kent. University	of	Virginia,	Charlottesville,	VA. 
(No relationships reported)

PurPose:  Assessment of risk in injury biomechanics requires both living subjects 
for normal range of motion tasks and cadaver subjects for injury and tolerance 
definition. Motion capture consisting of arrays of optical markers uses skin-mounted 
marker sets on living subjects and bone-mounted arrays on cadavers. The presence 
of soft tissue and simplified anatomical representations in skin-based measurement 
methods introduce error between the motion of the joint and the skin-based estimate. 
This study develops a function for relating sagittal plane dorsiflexion of the 1st 
metatarsophalangeal (1MTP) joint from skin-based markers to measurements from 
bone-mounted arrays.
metHoDs:  5 cadaver limbs were instrumented with 8 skin markers and 3 arrays of 
4 markers rigidly attached to the bone (Skin: tibia, medial and lateral malleolus, heel, 
proximal and distal 1st and 5th metatarsals, distal hallux. Bone: calcaneus, 1st metatarsal, 
proximal hallux). An 8-camera Vicon system was used as each foot was moved from 
flat-foot through toe-off. 1MTP joint angle estimates were obtained from the skin 
marker set using OpenSim. 6-degree-of-freedom motion of the 1st metatarsal and the 
1st proximal phalanx was determined from the motion of the bone-mounted marker 
array (Shaw et al. 2009).
resuLts: A linear regression to the cross-plot of the two definitions was found to 
adequately capture the relationship between the two definitions of 1MTP dorsiflexion 
angle (r2 = 0.8414) (Fig. 1).
ConCLusion: A relationship was found between the 1MTP dorsiflexion angle 
estimated using an 8-marker skin set and that based on marker arrays mounted directly 
to bone.
Reference:	Shaw G et al. Stapp	Car	Crash	J. 53,1-48. 2009.
Fig.	1	-	data	reported	by	the	skin	and	bone	marker	sets.

 

3529	 Board	#250	 June	2		 9:30	AM	-	11:00	AM
Effects	of	Semi-Rigid	Ankle	Orthoses	on	Athletic	Tasks	
Following	a	Fatiguing	Bout	of	Exercise	
James A. Yaggie, Christina Smith, Andrew Miller, Rebekah 
Trimbach. University	of	Findlay,	Findlay,	OH. 
(No relationships reported)

Articulated semi-rigid ankle orthoses (SRAO) are used prophylactically in sport to aid 
in the functional stability of the ankle and to reduce the incidence of recurring injury. 
The literature suggests that many of these injuries occur late in activity when the 
lower extremity may be fatigued and refined technique begins to diminish. Despite the 
perceived protection of the SRAO, athletes, coaches and clinicians are often concerned 
with the restriction the SRAO may pose on athletic performance. 
PurPose:  Determine the effect of SRAO on performance selected tasks, following 
fatiguing activity. 
metHoDs:  20 subjects (age = 22.7 yrs ± 1.2 ; wt = 71.7 kg ± 13.0; ht = 171.7 
cm ± 9.4; leg length = 90.9 cm ± 4.7) without lower extremity trauma within 2 
years, consented participation. Randomized trials for balance [Star Excursion 
Balance Test (SEBT)], agility [shuttle run (SR)], and power [vertical jump (VJ)] 
were compared between 4 conditions [fatigued, braced (FB); fatigued, un-braced 
(FUB); non-fatigued, braced (NFB); non-fatigued, un-braced (NFUB)]. Participants 
were bilaterally fitted with a well-known, commercially available SRAO for all 
braced trials. Two, Wingate supramaximal exercise bouts were used as the fatiguing 
protocol. RMANOVA was performed to determine main effects using (task x 
condition; SPSS, IL; α=.05 for all tests). 
resuLts: No main effects for VJ & SR were observed under any of the bracing 
conditions. Main effect for bracing was observed for the raw SEBT scores. Tukey 
pairwise comparisons revealed that there were significant increases in distance 
reached for the posterior-medial direction (NFB = 82.7 cm ± 2.6; FB = 86.4 ± 1.9; 
Δ = 3.7%; p = .046) and medial direction (NFB = 67.3 cm ± 3.1; FB = 71.8 ± 2.2;Δ 

= 4.1 %; p = .039) during the braced conditions. Although subjects reported that the 
SRAO anecdotally restricted ROM during most SEBT directions involving inversion 
and eversion, overall performance was not hindered by the application of the brace. 
Further, the only main effects observed with functional performance involved increases 
in SEBT that could likely be attributed to comfort and confidence of motion while 
wearing an ankle device. 
ConCLusion: An articulated, semi-rigid orthosis effectively limits motions at the 
ankle, but does not appear to hinder athletic performance following a fatiguing bout.

3530	 Board	#251	 June	2		 9:30	AM	-	11:00	AM
Mechanics	of	a	Biomechanical	Energy	Harvesting	Ankle	
Device	During	Walking	
Robert W. Gregory, Rebecca A. Zifchock, William F. Brechue, 
FACSM. United	States	Military	Academy,	West	Point,	NY. 
(No relationships reported)

With the increasing use of portable electronics in the military, the need for mobile 
electrical power sources has increased. The power demand for these devices is 
typically met by batteries. However, conventional batteries take up a significant 
percentage of a soldier’s combat load. Therefore, biomechanical energy harvesting 
devices have been considered as an alternative to batteries. One such device has been 
designed to harvest energy from the motion of the ankle joint during walking. 
PurPose:  To investigate the differences in gait kinematics and kinetics when 
walking with and without a biomechanical energy harvesting ankle device (SPARK; 
Spring Active, Inc.; Tempe, AZ). 
metHoDs:  Kinematic (step length and step rate) and kinetic (peak vertical ground 
reaction force and impulse) variables were measured during treadmill walking in 6 (4 
male, 2 female) healthy adult subjects. The subjects walked 7-10 min at 4.83 km/h for 
each of four conditions: 1) No rucksack/No SPARK, 2) No rucksack w/SPARK, 3) 
Rucksack (30% BW)/No SPARK, and 4) Rucksack (30% BW) w/SPARK. 
resuLts: There were no significant differences in step length, step rate, and impulse 
when walking with and without the SPARK device for both the rucksack and no 
rucksack conditions. However, there was a strong trend (p = 0.07) towards larger peak 
vertical ground reaction forces when using the SPARK device. The kinematic and 
kinetic results are presented in the table below (mean ±	SD). 

Walk w/o Rucksack Walk w/Rucksack
No SPARK SPARK No SPARK SPARK

Step Length (m) 0.74 ± 0.02 0.73 ± 0.07 0.75 ± 0.03 0.74 ± 0.04
Step Rate (step/s) 1.82 ± 0.07 1.87 ± 0.19 1.81 ± 0.07 1.83 ± 0.11
Peak vGRF (BW) 1.25 ± 0.05 1.36 ± 0.10 1.23 ± 0.08 1.32 ± 0.05
Impulse (BW·s) 0.57 ± 0.02 0.58 ± 0.06 0.57 ± 0.02 0.56 ± 0.03

ConCLusion: The SPARK device allowed the subjects to maintain normal gait 
kinematics and kinetics while achieving 2.5-3.5 W continuous power output (single 
foot) while walking at 4.83 km/h. This prototype demonstrates the feasibility of a 
soldier-ready biomechanical energy harvesting device for field use.

3531	 Board	#252	 June	2		 9:30	AM	-	11:00	AM
Lateral	Foot	Loading	Pattern	Concurs	With	Increased	
Disintegration	Of	The	Postero-medial	Achilles	Tendon	Region	
Bruno Vieyra1, Suzan de Jonge1, Noël Keijsers2, Robert Rozenberg1, 
Herwin L.D. Horemans1, Henk-jan Aanstoot3, Harrie Weinans1, 
Henk J. Stam1, Stephan F.E. Praet1, Hans T.M. van Schie1. 1Erasmus	
MC	University	Medical	Center	Rotterdam,	Rotterdam,	Netherlands.	
2Sint	Maartenskliniek,	Nijmegen,	Nijmegen,	Netherlands.	3Diabeter	
Center	for	Pediatric	and	Adolescent	Diabetes	Care	and	-Research,	
Rotterdam,	Netherlands. 
(No relationships reported)

Research suggest that excessive pronation (EP) of the foot contributes to Achilles 
tendinopathy, however it is still not possible to predict who is at risk. From a 
biomechanical perspective, EP generates a more rapid and repeated transition of the 
foot from supination to pronation and backwards. This creates a “bow string” loading 
of the Achilles tendon (AT). In accordance, ultrasonographic (US) and MR imaging of 
symptomatic ATs often show irregularities in the medial midportion. 
PurPose:  To study foot biomechanics as etiological factor in subclinical AT 
tendinosis. 
metHoDs:  AT structure of 20 healthy, asymptomatic subjects (18-60 yr) was 
examined through ultrasonographic tissue characterization (UTC).[1] In contiguous US 
images, 3D-stability of echo-patterns was quantified with dedicated algorithms and 4 
echo-types were discriminated: I) intact and aligned tendon bundles; II) discontinuous 
or waving tendon bundles; III) fibrillar components; IV) mainly cellular components 
and fluid in amorphous tissue. Tendon disintegration was quantified as the sum of 
echo-types III + IV. Dynamic plantar pressure measurements from a 2m pressure plate 
during 5 walking trials were documented and normalized for foot size, foot progression 
angle and total pressure.[2] 
resuLts: The percentage level of tissue type III+IV (%III+IV) postero-medial (PM) 
in the AT (7.03±9.53%) was significantly higher than lateral (2.19±2.64%, p < 0.05) 
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or central (1.16±3.31% p < 0.05) regions. Foot pressure dynamics from AT with PM 
%III+IV > 3.50 (n=20 feet) showed a more lateral center of pressure and roll-over 
pattern (0.56±0.89%) when compared to AT with PM %III+IV < 3.50 (-1.585±0.88%, 
p<0.05), with a lower roll-over speed (> 3.50: 0.49±0.16 nU/s vs < 3.50: 0.64±0.19 
nU/s, p<0,05). Hallux-to-Meta-I pressure ratio, as indicator for functional hallux 
stiffening,[3] was higher in AT with PM %III+IV < 3.50. 
ConCLusion: AT disintegration in PM region may be related to a more lateral foot 
loading pattern. Functional hallux stiffening may protect against AT tendinosis.
Funding: Dutch Diabetes Research Foundation grant#2010.11.1387
1. van Schie, H.T., et al., Br J Sports Med, 2010. 44(16): p. 1153-9.
2. Keijsers, N.L., et al.,Journal of biomechanics, 2009. 42(1): p. 87-90.
3. Van Gheluwe, B., et al., J Am Podiatr Med Assoc, 2006. 96(5): p. 428-36.

3532	 Board	#253	 June	2		 9:30	AM	-	11:00	AM
The	Effect	Of	Foot	Orthoses	On	Peroneal	H-reflex	In	
Treadmill	Walking.	A	Pilot	Study	
Antje Reschke, Martin Wolter, Marlene Schoepflin, Niklas Koenig, 
Frank Mayer, Heiner Baur. University	Outpatient	Clinic	Potsdam,	
Potsdam,	Germany. 
(No relationships reported)

Although the biomechanical effect of foot orthoses is not completely understood, 
positive effects are attributed to sensorimotor adaptations next to mechanical 
processes. The analysis of H-reflex response of the ankle stabilizer M. peroneus longus 
(PL) may give further insight into foot orthoses triggered adaptations.  
PurPose:  To investigate the influence of a foot orthosis with medial arch support 
(O) compared to no orthosis (NO) on PL motor neuron excitability in treadmill 
walking.  
metHoDs:  35 healthy physically active participants were recruited. From 11 
subjects (26.5 ± 2.5 yrs., 1.78 ± 0.08 m, 72 ± 10 kg, 4 ± 1.6 training sessions/wk) 
H-reflex of PL could be deduced. This cohort performed 2 randomized walking trials 
on a treadmill at 5 km/h. The stimulating electrode was placed on the nervus fibularis 
communis in the fossa poplitea and PL-EMG was recorded. Stimulus was applied 
with a 300 ms delay after initial heel strike in midstance. Accordingly, recruitment 
curves were created (50 measuring points, square impulse: 300 V; 500 µs duration; 
stimulation- interval: 10 s; increase interval of stimulation intensity: 0.2 mA). 
Maximum H-reflex amplitude and M-wave were obtained and Hmax/Mmax-ratio was 
calculated. Descriptive analysis was followed by t-test for dependent samples (p<0.05) 
(mean and SD of Hmax/Mmax-ratio and 95% CI of the difference).  
resuLts: 7 of 11 participants showed an enhanced H-reflex activity of PL among 
the insole condition compared with no insole. The foot orthoses modification resulted 
in higher but not statistically significant mean PL Hmax/Mmax-ratio compared to no 
arch support (NO: 0.16 (± 0.07)/ O: 0.22 (± 0.17); CI of the difference: -0.18 - 0.06 
(p= 0.32). 
ConCLusions: Wearing a medial arch support insole had no significant effect 
on sensorimotor response of PL muscle during treadmill walking in healthy persons. 
However, individual responses to a standardized arch support were highly variable. 
This pilot work suggests the systematic analysis of different arch heights, velocities 
and stimulation instants during gait. Moreover a higher number of subjects and patients 
with chronic ankle instability may help to further validate the approach of sensorimotor 
effects of foot orthoses.

3533	 Board	#254	 June	2		 9:30	AM	-	11:00	AM
Experimentally	Induced	Anterior	Knee	Pain	Immediately	
Reduces	Involuntary	And	Voluntary	Quadriceps	Activation	
Jihong Park, David H. Chinn, Adam C. Squires, J. Ty Hopkins, 
FACSM. Brigham	Young	University,	Provo,	UT. 
(No relationships reported)

PurPose:  To examine the immediate effects of experimentally induced anterior 
knee pain on involuntary and voluntary quadriceps activation.
metHoDs:  A 3X3 randomised controlled laboratory study with repeated measures 
was used. Thirteen, neurologically sound volunteers (age: 21.9 ± 3.2 year, height: 
1.7 ± 3.1 m, mass: 76.6 ± 10.1 kg) underwent three different conditions (pain, sham, 
and control). The vastus medialis peak Hoffmann reflex normalized by the peak 
Motor response (H:M ratio) was used to measure involuntary quadriceps activation. 
Quadriceps central activation ratio (CAR) using maximal isometric knee extension 
torque (Nm) was calculated to assess voluntary quadriceps activation. Measurements 
were recorded at precondition (baseline), condition (immediate post injection), and 
20min-postcondition. To induce anterior knee pain and sham condition, 5% sodium 
chloride and 0.9% sodium chloride (total volume of 1.0 ml for each condition), 
respectively, were injected into the infrapatellar fat pad on the dominant leg. No 
injection was performed for the control condition. The visual analogue scale was 
measured every two minutes throughout the data collection.
resuLts: Our pain model increased perceived pain immediately after the 5% 
hypertonic saline injection and pain lasted for 12 minutes on average (F40,743=16.85, 
P<0.0001). During the pain condition subjects showed a 12% decrease in H:M ratio 

(F2,59=8.64, P<0.001), a 34% decrease in maximal isometric knee extension torque 
(F2,59=5.89, P=0.005), and a 5% decrease in CAR (F2,59=3.83, P=0.03). 
ConCLusions: Our data showed that joint pain may be an independent factor 
to alter function of the muscles surrounding the painful joint. Both involuntary and 
voluntary inhibitory pathways may play a role in an immediate reduction of muscle 
activation. Pain control in the acute stage of a joint injury and during chronic joint 
injury is important not only to decrease perceived pain but also to initiate disinhibition 
of the surrounding musculature and prevent chronic joint loading.

3534	 Board	#255	 June	2		 9:30	AM	-	11:00	AM
Hip	Muscle	Recruitment	During	Weightbearing	and	Non-
Weightbering	Exercises	
David Walllace, Thomas Durant. Quinnipiac	University,	Hamden,	CT. 
(No relationships reported)

introDuCtion: Studies have suggested that hip strength is a modifiable risk 
factor for knee osteoarthritis. The purpose of this study was to examine the recruitment 
of hip musculature during various therapeutic exercises. PARTICIPANTS: Twenty 
healthy active volunteers between the ages of 18-25 years old participated in the study. 
metHoDs:  Surface EMG recorded the muscle activity of the gluteus maximus 
(GMax) and gluteus medius (GMed) as subjects performed three sets of five repetitions 
of the following exercises: (1) Forward Step-up, (2) Side Step-up, (3) 10 repetition 
maximum (RM) sidelying hip abduction and (4) 10 RM prone hip extension. The 
normalized peak EMG was determined during each repetition and then averaged across 
all trials. Using repeated measure ANOVAs, comparisons of the peak EMG activity 
were made between each exercise. Alpha was set at 0.05. 
resuLts: Performing a 10 RM sidelying exercise recruited GMed significantly 
greater than remaining exercises (P<0.05). GMed demonstrated greater activity than 
GMax during each exercise with the exception of the prone hip extension (P<0.05). 
DisCussion:	These results suggest that performing a 10 RM non-weightbearing 
exercise results in greater muscle activity than a functional weightbearing exercise 
without load. In addition, forward and side-step ups fail to effectively recruit GMax. 
GMed was recruited to a higher extent during the stepping tasks; however, further 
research is needed to examine the impact of external loading on GMed recruitment 
during stair stepping exercise.

 

3535	 Board	#256	 June	2		 9:30	AM	-	11:00	AM
Coupled	Valgus	Collapse	Due	To	Internal	Rotation:	An	
Important	Factor	In	the	ACL	Injury	Mechanism	
Ata M. Kiapour1, Carmen E. Quatman2, Jason W. Levine1, Samuel 
C. Wordeman2, Timothy E. Hewett, FACSM2, Vijay K. Goel1, 
Constantine K. Demetropoulos1. 1University	of	Toledo,	Toledo,	OH.	
2The	Ohio	State	University,	Columbus,	OH. 
(No relationships reported)

Valgus collapse has been associated with cases of ACL injury. Keen debate has focused 
on the roles of valgus and tibial internal rotation on loading of the anterior cruciate 
ligament (ACL). The relative importance and nature of this interaction in the ACL 
injury mechanism are controversial. 
PurPose:  To understand the coupling between internal rotation and valgus 
orientation, and their effects on ACL strain. 
metHoDs:  17 cadaveric legs (45±7 yrs) potted at the mid-femur and fixed at 25O 
of flexion to a 6-DOF force couple testing apparatus. An unconstrained pure moment 
was applied to the tibia over a continuous range of ±50 Nm abduction-adduction 
under 1200 N quadriceps and 800 N hamstrings loads. Joint kinematics were collected 
using an Optotrak 3020 system. A DVRT transducer was used to calculate ACL strain. 
Specimens were first tested under isolated abduction-adduction loading. Subsequently, 
tests were repeated with the addition of 20 Nm internal rotation. Subsequently, 
specimens were evaluated in a series of impact tests simulating landing under 
combinations of valgus, internal rotation and anterior shear. Specimens were tested 
until failure. 
resuLts: 20 Nm pure internal rotation moment produced significant 6.4 ±3O coupled 
valgus rotation of the tibia (P<0.0005) with 4.2±3% ACL strain. 50 Nm pure abduction 
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moment produced 6.2±3O valgus rotation with 3.6±3% ACL strain. ACL strain and 
valgus under either 20 Nm pure internal rotation or 50 Nm pure abduction were not 
statistically different. No significant coupled internal rotation was observed under 50 
Nm pure abduction moment. Axial impact generated a mean 9.1±8 mm anterior tibial 
translation (ATT) and 15 ACL injuries in 17 limbs. A general regression model showed 
that internal rotation significantly decreased ATT under axial impact (P=0.03), while 
valgus did not play a significant role on ATT (p=0.12). 
ConCLusion: Data demonstrated unidirectional coupling between internal rotation 
and valgus. Our data indicate that while internal rotation may play an important role in 
ACL injury, it is the coupled valgus motion associated with internal rotation that acts to 
load the ACL. Supported by NIH Grants RO1 AR056259 and RO1 AR049375.

3536	 Board	#257	 June	2		 9:30	AM	-	11:00	AM
Previous	Hamstring	Strain	Injury	Reduces	Knee	Flexor	
Strength	And	Biceps	Femoris	Activation	
David Opar1, Nuala M. Dear1, Ryan G. Timmins1, Morgan 
D. Williams2, Anthony J. Shield1. 1Queensland	University	of	
Technology,	Brisbane,	Australia.	2University	of	Glamorgan,	
Pontypridd,	United	Kingdom. 
(No relationships reported)

Hamstring strain injuries (HSI) are the primary injury sustained across a number of 
sports. A concern is that re-injury rates are also high and previous hamstring injury 
is the most significant risk factor for future injury. These observations suggest that 
the maladaptations that occur following HSI require attention, particularly neural 
maladaptations. Of interest is whether alterations in neural function are responsible for 
the prolonged eccentric weakness seen following HSI. 
PurPose:  To determine if previous HSI lead to reductions in voluntary activation 
during concentric and eccentric contraction at fast and slow movement velocities. 
metHoDs:  Thirteen participants had a history of unilateral HSI within the last 
18 months but were currently active in their chosen sport. A further 15 participants 
formed the control group and had no history of HSI. All participants completed a 
familiarisation session and one testing session which consisted of maximal isokinetic 
concentric and eccentric contractions of the knee flexors at ±60°.s-1 and 180°.s-1 and 
maximal isokinetic concentric contractions of the knee extensors at +60°.s-1 and 
180°.s-1. Medial hamstring and biceps femoris activation was assessed using surface 
electromyography. 
resuLts: Previous HSI resulted in lower knee flexor torque at -180°.s-1(Mean 
diff = 21Nm; 95%CI = 10-31Nm; p<0.05), -60°.s-1(Mean diff = 18Nm; 95%CI 
= 9-28Nm; p<0.05), +60°.s-1(Mean diff = 14Nm; 95%CI = 6-22Nm; p<0.05) and 
+180°.s-1(Mean diff = 9Nm; 95%CI = 3-16NM; p<0.05) in the injured leg compared 
to the contralateral limb. Lower voluntary biceps femoris activation at long muscles 
lengths at -180°.s-1(Mean diff = 0.13; 95%CI = 0.06 - 0.19; p<0.05) and -60°.s-1(Mean 
diff = 0.13; 95%CI = 0.05 - 0.22; p<0.05) was also found in the previously injured leg 
compared to the contralateral limb. No difference was found for voluntary activation of 
the medial hamstrings at any speed. In the control group there were no differences in 
torque or voluntary activation between dominant and non-dominant limbs. 
ConCLusion: Strength deficits during both concentric and eccentric contractions 
are found following HSI. It appears that lower voluntary activation is partially 
responsible for this strength deficit during eccentric contractions.

3537	 Board	#258	 June	2		 9:30	AM	-	11:00	AM
The	Influence	of	Analysis	Epoch	on	Knee	Kinetics	Related	to	
Anterior	Cruciate	Ligament	Injury	
Marc Norcross1, J. Troy Blackburn2. 1Oregon	State	University,	
Corvallis,	OR.	2University	of	North	Carolina	at	Chapel	Hill,	Chapel	
Hill,	NC. 
(No relationships reported)

Peak internal knee extension moment (KEM) and anterior tibial shear force (ATSF) are 
commonly identified during landing tasks between the time from initial ground contact 
(IGC) until peak knee flexion (PKF) to infer anterior cruciate ligament (ACL) loading. 
However, ACL injury likely occurs within the initial 100 ms following ground contact 
(INI), and the magnitude of ACL loading attributable to KEM and ATSF is mitigated 
as knee flexion angle increases during landing. As such, it is unknown whether 
identification of these variables during an epoch more closely aligned with the time of 
injury might be more appropriate for inferring ACL loading. 
PurPose:  To compare the magnitude, time of peak, and knee flexion angle at KEM 
and ATSF identified during INI and PKF. We hypothesized that when identified during 
INI, KEM and ATSF would demonstrate similar magnitudes, but occur sooner after 
IGC and at lesser knee flexion angles compared to KEM and ATSF identified during 
PKF. 
metHoDs:  Dominant leg lower extremity kinematics and kinetics were measured 
in 50 healthy subjects (25 F, 25M) during a double leg jump landing from a 30cm box 
onto a force plate. Paired samples t-tests compared the magnitude, time of peak, and 
knee flexion angle at peak between KEM and ATSF identified during INI and PKF, 
respectively. 
resuLts: Peak KEM (0.177 BW*Ht vs. 0.175 BW*Ht, p	= 0.047) and ATSF (0.95 

BW vs. 0.88 BW, p	< 0.001) were greater when identified during PKF than during 
INI. However, when identified during INI, KEM (62.2 ms vs. 51.9 ms, p	= 0.024) and 
ATSF (122.9 ms vs. 64.4 ms, p	< 0.001) occurred sooner after IGC and with the knee 
positioned in lesser flexion (KEM: 55.1 vs. 53.0, p	= 0.010; ATSF: 71.2 vs. 59.1, p	< 
0.001) than when identified during PKF. 
ConCLusion: The results indicate that identifying KEM and ATSF during INI 
may be more appropriate for inferring ACL loading. Although small reductions in 
the magnitudes of KEM and ATSF were noted when identified during INI, these 
peak kinetics occurred earlier and with the knee positioned in lesser flexion, likely 
indicating greater ACL loading. Moreover, as the results obtained using each analysis 
epoch differed, peak KEM and ATSF were identified in some participants more than 
100 ms after IGC when using PKF; and after the time when ACL injury likely occurs. 
Future studies should identify KEM and ATSF during INI.

3538	 Board	#259	 June	2		 9:30	AM	-	11:00	AM
Changes	in	Hip	Muscle	Performance	and	Lower	Extremity	
Biomechanics	Following	a	Hip-Focused	Training	Program	
Kristen M. Stearns, Christopher M. Powers, FACSM. USC,	Los	
Angeles,	CA. 
(No relationships reported)

Females have a higher incidence of ACL injury compared to males. Decreases in 
hip and knee flexion during landing, along with increased knee valgus angles and 
moments, have been identified as potential risk factors for ACL injury in females. 
Deficits in hip muscle performance have been proposed as an underlying cause of “at 
risk” lower extremity biomechanics. 
PurPose:  To determine if an intervention program aimed at improving hip muscle 
rate of force development (RFD) can influence lower extremity biomechanics during a 
drop-jump task in females. 
metHoDs:  Twenty recreationally active females (18-25 years of age) participated 
in biomechanical and RFD testing before and after a 4 week training program (3 times/
week, 30 min/session) consisting of hip-focused plyometric and balance perturbation 
exercises. Hip abductor (HA), hip extensor (HE), and knee extensor (KE) maximal 
RFD was assessed during a rapid isometric contraction using a custom testing set-up 
(ie. load cell aligned perpendicular to the segment being tested). Lower extremity 
kinematics and kinetics were obtained as subjects performed a double-leg drop-jump 
from a 36 cm platform. Variables of interest were calculated over the early deceleration 
phase of landing and included peak hip and knee flexion angle, peak knee abduction 
angle, and peak knee adductor moment. Differences pre- vs. post-training were 
evaluated using paired-samples t-tests (p≤0.05). 
resuLts: Post-training, there was a significant increase in HA RFD (757.9 ± 164.4 
vs. 863.5 ± 220.2 Nm/ms; p=0.002) and HE RFD (1253.3 ± 440.4 vs. 1368.6 ± 436.7 
Nm/ms; p=0.0002). There was no significant difference in KE RFD (792.3 ± 204 vs. 
823.3 ± 214.0 Nm/ms; p=0.15). Biomechanical testing revealed a significant increase 
in the peak knee (89.6 ± 7.7 vs. 92.3 ± 8.7°; p≤0.001) and hip flexion angle (79.3 ± 8.4 
vs. 83.9 ± 9.6°; p=0.04); and decreases in the peak knee abduction angle (5.3 ± 3.9 vs. 
3.9 ± 3.6°; p≤0.02) and the peak knee adductor moment (0.24 ± 0.1 vs. 0.18 ± 0.1 Nm/
kg; p≤0.003). 
ConCLusions: Changes in lower extremity biomechanics following training were 
primarily driven by increases in hip muscle RFD as opposed to knee extensor RFD. 
We propose that injury prevention training programs targeting hip muscle RFD may 
be important in mitigating biomechanical risk factors associated with ACL injury in 
females.

3539	 Board	#260	 June	2		 9:30	AM	-	11:00	AM
Knee	Rotational	Kinematics	After	Anterior	Cruciate	
Ligament	Reconstruction	Using	Computer	Navigation	
Jothi Murali1, Robert Shalvoy1, Nicholas Beretta2, Elizabeth I. 
Drewniak-Watts2, Susan E. D’Andrea2. 1Brown	University	Warren	
Alpert	School	of	Medicine,	Providence,	RI.	2Gait	and	Motion	
Analysis	Laboratory,	Providence	VA	Medical	Center,	Providence,	RI. 
(No relationships reported)

BaCkgrounD: It is unknown whether in vivo dynamic biomechanical testing 
demonstrates restored rotational stability in patients with single-bundle ACL 
reconstruction performed using computer navigation.
PurPose:  To investigate the intraoperative and in vivo range of tibial rotation 
(ROM) in patients with ACL reconstruction (ACL-R) performed using computer 
navigation. The authors hypothesized that the tibial ROM during walking and two 
pivoting tasks is comparable to the contralateral leg (CL).
metHoDs:  Intraoperative rotational data was collected for ten subjects using a 
computer navigational system (OrthoPilot). Subjects performed walking trials and 
two pivoting tasks consisting of a stair descent and a two-footed platform jump, at 
a mean follow-up time of 18.1 months post-reconstruction. The peak internal (IR), 
peak external (ER), and ROM of the ACL-R and CL knees were measured with a 
motion capture system (Qualisys). Independent t-tests were performed to investigate 
significant differences between the two limbs. Statistical significance was set at p<0.05 
a priori.
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resuLts: Intraoperative ROM values significantly decreased (p=.0023) from 44.1° 
pre-reconstruction to 30.8° post-reconstruction. ROM for ACL-R and CL during stair 
descent (32.4° vs. 32.3°), platform (28.5° vs. 28.3°), walking stance phase (12.9° vs. 
12.6°) and walking swing phase (14.3° vs. 12.9°) did not significantly differ. However, 
ACL-R peak IR values were significantly lower than CL peak IR values for stairs, 
platform, and stance (16.0° vs. 18.2°; 15.4° vs. 17.5°; 1.8° vs. 4.4°, respectively). Peak 
ER values increased significantly in the ACL-R limb vs. CL for all tasks (16.4° vs. 
14.1°; 13.1° vs. 10.9°; 11.1° vs. 8.1°; 16.3° vs. 13.5°).
ConCLusion: Anatomic single-bundle ACL reconstruction using computer 
navigation restores rotational stability during walking and two high-demand tasks 
at intermediate-term follow-up. Although overall tibial ROM is comparable to an 
uninjured knee, alterations in the peak IR and ER may have implications for future 
development of osteoarthritis in these patients.

3540	 Board	#261	 June	2		 9:30	AM	-	11:00	AM
Hip	Function	in	Femoroacetabular	Impingement	
Alexander B. Dillon, Deepak Kumar, Anthony Luke, FACSM, 
Thomas M. Link, Sharmila Majumdar, Richard B. Souza. University	
of	CA	San	Francisco,	San	Francisco,	CA. 
(No relationships reported)

PurPose: Cam-type femoroacetabular impingement (FAI), with an anatomic 
deformity at the femoral head-neck junction, is a known risk factor for hip 
osteoarthritis. Repetitive contact of the deformity with the labrum and cartilage during 
daily activities can lead to traumatic degeneration. The purpose of this study is to 
evaluate the hip kinematics and kinetics during a variety of common daily tasks in 
subjects with FAI and healthy matched controls.
metHoDs:  7 patients with cam-type FAI (5 M, 2 F; mean age = 36.6 ± 9.7 
years,mean BMI = 26.2 ± 6.9) and 14 normal volunteers (10 M, 4 F; mean age= 30.4 
± 10.6 years, mean BMI = 23.3 ± 2.8) had 3T hip MRI scans to evaluate anatomical 
deformity. 3-D motion analysis was performed for four tasks: 1) gait,2) deep-squat, 
3) drop jump, 4) single leg hop. Timed Up and Go (TUG) was used for functional 
performance.Student’s ttests were used for between group comparisons and paired 
t-test for involved and contralateral side (α = 0.05)
resuLts: During walking, FAI group had less flexion-extension motion compared to 
contralateral side and a similar trend was seen when compared to controls (p = 0.068). 
During the drop jump, FAI group had more external rotation at the hip compared to 
controls with similar trend seen when compared to contralateral side (p = 0.073). 
FAI group absorbed less power while flexing during drop jump. During drop jump 
(p = 0.067) and deep-squat (p = 0.058), FAI group showed a trend for lower external 
rotation moment when compared to controls. Finally, patients were significantly slower 
(9.7 ± 1.3 sec) than controls (8.4 ± 0.9 sec) at completing the TUG task.
ConCLusions: Reduced sagittal motion was consistent with the literature. During 
drop-jump, lower hip power while flexing could be due to poor eccentric control 
resulting from hip and leg muscle weakness. Greater external rotation motion and 
lower external rotation moment during drop-jump and deep-squat indicate forced 
motion due to the cam deformity and avoidance of internal rotation during deep 
hip flexion. Finally, while the difference in TUG was small, it does indicate that the 
patients’ condition adversely affects their mobility. Abnormal pathomechanics can lead 
to altered load patterns which can affect cartilage health. Future analysis will correlate 
functional biomechanics and the cartilage T1rho and T2 relaxation times.

3541	 Board	#262	 June	2		 9:30	AM	-	11:00	AM
Influence	of	Hip	Flexibility	on	Dynamic	Alignment	During	
the	Overhead	Squat	Test	in	Adolescent	Athletes	
Anh-Dung Nguyen1, Michelle C. Boling2, Ashley N. Varone1, 
Kristin L. Keene1, Lindsay J. DiStefano3. 1College	of	Charleston,	
Charleston,	SC.	2University	of	North	Florida,	Jacksonville,	FL.	
3University	of	Connecticut,	Storrs,	CT. (Sponsor: William R. 
Barfield, FACSM)
(No relationships reported)

The overhead squat test is a clinical screening tool that may be used to assess 
dynamic malalignments of the lower extremities that potentially increase the risk of 
knee injuries. While rotational flexibility of the hip has been suggested to contribute 
differences in lower extremity motion during the overhead squat, this relationship 
remains unclear.
PurPose:  To determine the influence of hip range of motion on hip and knee 
kinematics during the overhead squat test.
metHoDs:  Clinical measures of hip internal (HIR) and external (HER) rotation 
range of motions were measured on the dominant limb of 76 adolescent athletes (48 
M, 28 F: 15.7±1.2 yrs, 173.9±11.0 cm, 67.9±12.9 kg) as part of a larger, multi-center 
risk factor screening project. Three-dimensional kinematics of the hip and knee during 
the descent phase (start to maximum knee flexion) were also assessed during five 
consecutive overhead squats. The average of three trials for HER and HIR, and five 
trials for peak hip and knee kinematics were used for analyses. Separate step-wise 
linear regressions determined the extent to which HIR and HER predicted hip and knee 
kinematics during the overhead squat in males and females.

resuLts: In males, HER was a positive predictor of hip flexion (R2= .210, P=.002) 
and hip adduction (R2= .110, P=.032) motion during the overhead squat. HIR was a 
significant positive predictor of knee external rotation motion, explaining 20.4% of 
the variance (P=.003). In females, HER was a significant negative predictor of knee 
valgus motion, explaining 15.5% of the variance (P=.046) while HIR was a significant 
negative predictor of knee flexion motion, explaining 19.0% of the variance (P=.026).
ConCLusions: Based on these results, flexibility of the hip internal and external 
rotators influence joint motions during the overhead squat test. This may in part be due 
to the changes in the length-tension relationship of the surrounding muscles, which 
can lead to dynamic malalignments known to be predictive of knee injuries. Ongoing 
research is examining whether these range of motion differences increase the risk of 
knee injuries in adolescent athletes.
Supported by University of North Florida Faculty Development Research Grant.

3542	 Board	#263	 June	2		 9:30	AM	-	11:00	AM
A	Comparison	of	Eversion	Ankle	Function	Between	Stable	
and	Chronically	Unstable	Ankles	
Brad P. Dieter, Kathy D. Browder. University	of	Idaho,	Moscow,	ID. 
(No relationships reported)

PurPose:  To compare the peak evertor torque (PT), average evertor torque (AT), 
and angular displacement at peak torque (PT) of chronically unstable ankles and their 
contralateral stable ankle. 
metHoDs:  Ten males (Age=21+2 yr; Height=182+8 cm; Weight=80+7 kg) 
with one chronically unstable ankle (CU) and one stable ankle (ST) volunteered to 
participate in this study. Prior to testing, each participant completed a five-minute 
lower extremity stretching program. Using an isokinetic dynamometer, each participant 
performed maximal efforts of concentric and eccentric eversion were completed at 
60/s and 180/s for each ankle. A 2 x 2 x 2 (Contraction Type x Testing Speed x Ankle 
Stability) multivariate analysis of variance (MANOVA) was completed to determine 
differences for AT, PT, and PT. An analysis of variance (ANOVA) was performed as a 
post hoc test where differences occurred. 
resuLts: Significant main effects for Testing Speed (p<.015) and for AT, PT, PT 
across Contraction Type (p<.004). No significant main effects were found for Ankle 
Stability. No significant interactions were found for any dependent variable. At 60/s, 
the ankle was more inverted when peak torque occurred than at 180/s (PT60=11+ 10; 
PT180 = 7+ 8; p<.01) Peak torque also occurred in a more inverted position during the 
eccentric phase than during the concentric phase (PTCON = 7+ 10; PTECC = 13+ 8; p 
<.004) . In all subjects, AT and PT during eccentric contractions were consistently 
higher than during concentric contractions (ATCON=14.6+ 3.5 Nm; ATECC= 22.8+ 6.0 
Nm; p <.003) (PTCON= 18.4+ 4.4 Nm; PTECC =32.8+ 9.7 Nm; p <.002). 
ConCLusions: The lack significant differences for PT, AT, or PT between 
chronically unstable ankles and stable ankles, suggests that muscle weakness and 
proprioceptive loss may not be the primary reason for chronic ankle instability.

3543	 Board	#264	 June	2		 9:30	AM	-	11:00	AM
Knee	Biomechanics	Of	A	Crossover	Task	Following	A	
Neuromuscular	Training	Program	
Ashley Rickman1, Nelson Cortes1, Eric Greska2, Jatin P. 
Ambegaonkar1, James Onate3. 1George	Mason	University,	Fairfax,	
VA.	2Old	Dominion	University,	Norfolk,	VA.	3The	Ohio	State	
University,	Columbus,	OH. 
(No relationships reported)

High-risk knee biomechanics in the frontal and sagittal planes have been shown 
to predispose female soccer players to anterior cruciate ligament (ACL) injuries. 
Neuromuscular training programs have been shown to improve knee biomechanics 
during athletic tasks. Despite such efforts, the injury rate remains steady over the past 
decade. 
PurPose:  The aim of this study was to examine the effect of a 10-month 
neuromuscular training program on knee biomechanics during the execution of a 
crossover cutting task (CO). 
metHoDs:  Eighteen injury-free female collegiate soccer players with no history of 
ACL injury (age=19.6±1.0years, mass=63.1±5.7kg, height =1.67±0.05m) volunteered 
for the study. Subjects performed 5 trials of an unanticipated CO cutting task before 
and after completing a 10-month neuromuscular training program during soccer off-
season. The training program was performed two times per week and consisted of 
plyometric, agility, and speed development exercises. The unanticipated CO task was 
triggered by an automated system that projected a scenario onto a screen simulating 
an actual soccer event. Lower extremity biomechanics were evaluated during the CO 
task using a 3D motion capture system and 2 force plates. Paired t-tests evaluated 
differences between pre- and post-training for each dependent variable. Alpha level 
was set a	priori at 0.05. 
resuLts: Significant differences included decreases in the knee adduction angle 
at initial contact (8.61°±4.78° to 3.61°±7.17°; P=0.029), and knee flexion moment at 
initial contact (-0.15 ± 0.12 Nm/kgm to -0.02 ± 0.14 Nm/kgm; P=0.029). No other 
statistically significant differences were observed (p>0.05). 
ConCLusion: The neuromuscular training produced some knee biomechanical 
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changes. While the participants at pre-training had an increased knee adduction angle, 
post-training they were closer to neutral alignment, possibly suggesting an increase 
in frontal plane control., The decreased knee flexion moment at initial contact post 
training may represent an increased knee extensor activity in the sagittal plane, which 
may be disadvantageous to the ACL. Overall, neuromuscular training programs should 
focus on increasing knee frontal plane control, as well as target other neuromechanical 
characteristics that may influence joint mechanics.

3544	 Board	#265	 June	2		 9:30	AM	-	11:00	AM
Stability	Of	Knee-Ankle	Joint	Coupling	Variability	Measures	
During	Walking	In	Chronic	Ankle	Instability	
Patrick O. McKeon1, Matthew C. Hoch2, David R. Mullineaux3. 
1University	of	Kentucky,	Lexington,	KY.	2Old	Dominion	University,	
Norfolk,	VA.	3University	of	Lincoln,	Lincoln,	United	Kingdom. 
(No relationships reported)

Alterations in knee and ankle sagittal plane kinematics have been identified in those 
with chronic ankle instability (CAI). The joint coupling variability between these 
joints and the stability of their relationship over time during gait in those with CAI is 
unknown. This information is critical for understanding the interaction between these 2 
joints in this population. 
PurPose:  To determine the intersession reliability of ankle-knee joint coupling 
variability during walking in those with CAI. 
metHoDs:  Twelve adults with CAI (6 males, 6 females) participated. The CAI 
group reported 5 ± 5 previous ankle sprains, 8 ± 7 episodes of instability in the past 3 
months. On 2 testing sessions separated by 1 week, all subjects walked on a treadmill 
instrumented with force plates at a speed of 1.32 m/s . Three-dimensional ankle 
and knee kinematics of the self-reported worse limb were captured for 30 seconds 
using a 15 camera motion analysis system. Gait cycles (GC) were normalized to 101 
points from initial contact (0%) to subsequent initial contact of the same limb (100%) 
identified from force plate data. Vector-coding coefficients (VCC) ranging from 0 
(no variability) to 1 (maximum variability) were calculated for 5 nonconsecutive GC 
for all subjects on each day. Peak VCC were found for the stance and swing phases. 
Intraclass correlation coefficients (ICC 2,1) were calculated for the reliability of peak 
VCC across days.
resuLts: Peak VCC in stance (Day 1 mean = 0.55 ± 0.26, Day 2 = 0.57 ± 0.26, 
ICC = 0.79, SEM = 0.10, p = 0.001) and swing phases (Day 1 mean = 0.73±0.15, Day 
2 mean = 0.64 ± 0.20, ICC = 0.76, SEM = 0.08, p = 0.001) were found to be highly 
reliable. The peak for stance consistently occurred in mid-stance (40-48% of GC) and 
in the terminal swing phase (98-0% of GC).
ConCLusion: Individuals with CAI exhibited very stable ankle-joint coupling 
variability patterns during walking across 2 different days. The timing and magnitude 
of peak joint coupling variability were consistent across the 2 days of testing. The 
peaks in coupling variability were associated with the transitions between absorption 
and propulsion (mid-stance) and swing to stance phases (terminal swing). Ankle-knee 
joint coupling variability appears to be reliable over time in those with CAI and offers 
insight into the stability of the relationship around gait transitions.

3545	 Board	#266	 June	2		 9:30	AM	-	11:00	AM
Perceptions	of	Function	Differ	from	Quantitative	and	
Qualitative	Tests	of	Physical	Performance	After	ACL	
Reconstruction	
Caitlin Gollehon, Maggie Dewitz, Jenna Kokes, Ryan L. Mizner. 
University	of	Montana,	Missoula,	MT. 
(No relationships reported)

There are a wide variety of assessments available to quantify outcomes post anterior 
cruciate ligament reconstruction (ACLR). Most studies use questionnaires to measure 
patients’ perception of their functional ability. Others employ assessments like the Y 
balance test and hop test to quantify physical performance. Relatively few studies go 
so far as to include 3D motion analysis of patients completing sports related tasks. 
The relative interplay between these levels of outcome assessments as they relate to 
evaluation of outcomes after ACLR remains understudied. 
PurPose:  To assess the relationships present between a wide variety of means to 
quantify clinical outcomes in patients with unilateral ACL reconstruction. 
metHoDs:  Participants included 17 (7 males) physically active (≥ 4 Tegner Scale) 
subjects, ages 16-31 with unilateral ACLR. A onetime session was completed where 
participants were assessed with an 8 camera Vicon system with force plates for peak 
knee flexion moment during a single leg land (SLL) and vertical ground reaction forces 
(VGRF) during a drop vertical jump (DVJ). Patients completed the International Knee 
Documentation Committee (IKDC) questionnaire. Performance was quantified by 
the difference between limbs for both the anterior reach of the Y Balance Test and the 
single leg hop for distance. 
resuLts: Our results show that the IKDC was only significantly correlated to the 
Hop test for distance (r=0.62, p=.008). The Hop test was significantly correlated 
to peak knee moment during the SLL (r=0.59, p=0.013), but was not correlated to 
asymmetries in VGRF during the DVJ land (r=0.16, p= 0.53). The Y balance is not 
correlated with asymmetry in VGRF during the DVJ (r=-0.16, p= 0.54) or the peak 

knee moment during the SLL (r= -0.35, p= 0.17). 
ConCLusion: No one measure seems to give a complete picture of an athlete’s 
outcome following ACLR. None of the correlations between measures were strongly 
correlated to each other. While the commonly used questionnaires are inexpensive 
they fail to relate to qualitative assessment of the motion analysis. The performance 
assessments were a closer approximation of the motion analysis, but the motion 
analysis seems to provide additional information to quantify performance. A broad 
assessment is needed to fully appreciate patient outcomes after ACLR.

3546	 Board	#267	 June	2		 9:30	AM	-	11:00	AM
Functional	Weight	Bearing	Exercises	Normalized	to	Leg	
Length	Among	Males	and	Females	
Lucinda E. Bouillon, Jacqueline Wihelm, Patricia Eisel, Jessica 
Wiesner, Megan Rachow, Lindsay Hatteberg. University	of	Findlay,	
Findlay,	OH. 
(No relationships reported)

Researchers have used various step heights and lunge distances when assessing 
functional exercises. These height and distance variations make comparisons difficult 
between gender and tasks. Leg length differences may also affect the ability to perform 
the task. 
PurPose:  Determine if muscle activity of the rectus femoris (RF), rectus 
abdominus (RA), external oblique (EO), erector spinae (ES), gluteus medius (GMed), 
gluteus maximus (GMax), tensor fascia latea (TFL), and biceps femoris (BF) differs 
between gender among three single-limb weight bearing exercises using normalized 
leg length distances. 
metHoDs:  Twenty men (23.2+ 2 yrs, 1.8+.09m; 85+ 20 kg) and 20 women (23.2+ 
2 yrs, 1.6+.07m; 86+ 7 kg) who were healthy and recreationally active participated 
in the study. Surface electromyography (SEMG) and 2-D video were used to collect 
SEMG data for the RF, RA, EO, ES, GMed, GMax, TFL, and BF muscles of the 
dominant lower extremity. Maximal voluntary isometric contractions (MVIC) were 
used to normalize SEMG root mean square values for each muscle, which were 
expressed as %MVIC. Participants completed unilateral functional exercises (step 
down, forward lunge, and side-step lunge) in a randomized exercise order. The subjects 
performed 2 x 10 repetitions at a pace of 80 bpm. Distances for each exercises were 
normalized to the participant’s lower limb length, (25% step down, 65% forward 
lunge, 80% side-step). Descriptive statistics, ANOVAs, and ICCs with 95% confidence 
intervals were calculated. Normalized SEMG values were analyzed using 8 X 3 X 2 
ANOVA with follow up using Bonferroni post-hoc testing. 
resuLts: Descriptive statistics found males were taller and heavier compared to 
the women. No differences were found between gender by task for the eight muscles. 
Regardless of gender, the step down task resulted in higher GMax %MVIC compared 
to lunge, (p=0.002). Step down exercise was also higher for GMed %MVIC than lunge 
(p=0.002) and side step (p=0.013). ICC3,1 ranged from moderate to high (0.74 to 0.97) 
for the three tasks. 
ConCLusions: Muscle activity was similar for males and females during the step 
down, side-step and lunge with distance normalized to the participant’s leg length. The 
step down task recruited higher GMax %MVIC activity when compared to the lunge, 
and greater GMed %MVIC activity than lunge and side step tasks.

3547	 Board	#268	 June	2		 9:30	AM	-	11:00	AM
Efficacy	Of	Goniometry-based	Q-angle	For	Measuring	
Change	
Lawrence W. Weiss, FACSM, Kelley G. Hammond, Brian K. 
Schilling, Lucas C. Ferreira. The	Univ.	of	Memphis,	Memphis,	TN. 
(No relationships reported)

Quadriceps	angle (Q-angle) has been used to reflect the extent of genu valgum and 
may have implications for activity selection, training considerations, and/or potential 
medical interventions. Q-angle evaluation must be stable and sufficiently precise in 
adults if it is to have clinical and/or research utility. 
PurPose:  To establish the stability reliability, precision, and minimum difference 
needed to represent a change in Q-angles obtained using surface goniometry. 
metHoDs:  Q-angle was assessed for 25 men and 27 women with surface 
goniometry on two separate occasions separated by 48 hours. Well-rested subjects 
assumed a supine position with: 1) extended hips and knees, 2) a neutral hip rotational 
position, 3) a neutral foot position, and 4) a contracted quadriceps femoris muscle. 
The axis of a manual goniometer was placed over the center of the right patella with 
the fixed arm situated over the anterior-superior iliac spine and the mobile arm over 
the center of the tibial tuberosity. Stability reliability was calculated using intraclass 
correlation (ICC, 2-way random) and precision by standard error of measurement 
(SEM). 95% limits	of	agreement (LOA) was also calculated to estimate the magnitude 
of difference needed to represent actual change. Acceptable ICC’s were set at >0.70 for 
reliability. 
resuLts: The following ICC (SEM) were found: all subjects = 0.88 (1.0 deg), men 
= 0.77 (1.0 deg), women = 0.85 (1.0 deg) (See Table 1). 
ConCLusion: The surface goniometry protocol described herein was reliable 
for all subjects, men only, and women only. Although precision also appeared to be 
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reasonable, a minimum difference of three degrees would be needed to represent a 
change or difference in Q-angles.
Table 1. Q-angle based on surface goniometry. 

Subjects
n

Mean1 
(SD1)
(deg)

Mean2
(SD2)
(deg)

ICC ICC Conf Limits SEM (deg) SEM Conf Limits 
95% 
LOA
(deg)

All 52 11 (3.2) 11 (3.1) 0.88 0.81 - 0.92 1.0 0.9 - 1.3 3.0
Men 25 9 (1.9) 9 (2.1) 0.77 0.58 - 0.88 1.0 0.8 - 1.3 3.0
Women 27 13 (2.6) 13 (2.9) 0.85 0.73 - 0.92 1.0 0.8 - 1.3 3.0

3548	 Board	#269	 June	2		 9:30	AM	-	11:00	AM
The	Acute	Effect	of	Pre-exercise	Static	and	Dynamic	
Stretching	of	the	Leg	Extensors	
Jocelyn Riordan, Barbara L. Warren. University	of	Puget	Sound,	
Tacoma,	WA. 
(No relationships reported)

The	Acute	Effect	of	Pre-exercise	Static	and	Dynamic	Stretching	of	the	Leg	
Extensors	in	Trained	and	Untrained	Females
Jocelyn Riordan & Barbara L. Warren, ACSM
University of Puget Sound, Tacoma, WA
introDuCtion: Although warm-up and stretching exercises are routinely used as 
physical preparation before athletic events, stretching immediately prior to an event 
may negatively affect performance. 
PurPose:  The purpose of this study was to investigate the acute effects of pre-
exercise static and dynamic stretching on peak torque of the knee flexors in trained and 
untrained females. 
metHoDs:  Fifteen healthy, college aged, female NCAA Division III athletes (mean 
age= 20.2 years, height= 171±7.7 cm weight= 71±9.2 kg) and fifteen healthy, female 
non-athletes (mean age= 20.93, height= 167±5.2 cm, weight= 68.7±9.9 kg) were tested 
on a Cybex NORM isokinetic dynamometer. Subjects completed two familiarization 
sessions and three experimental testing sessions. In all sessions, subjects warmed up 
on a stationary bike for five minutes and performed one of three randomly assigned 
stretching protocols (no stretching, static or dynamic stretching). Subjects then 
performed eight maximal knee extensions through a 90 degree range of motion at each 
of three descending, velocities (180, 120 and 60 deg/s). Flexion was held constant at 
300 deg/sec for all velocities and there was a 60 second rest period following each 
velocity set. A repeated measures ANOVA was used to analyze data with α<0.05. 
resuLts: There were no significant (p<0.05) differences observed in the peak torque 
production between the three stretching protocols when comparing athletes and non-
athletes. 
ConCLusion: In this population of athletes and non-athletes female athletes, the 
type of stretching performed prior to exercise did not appear to affect the peak knee 
torque produced, indicating that either static or dynamic stretching is acceptable prior 
to exercise, regardless of activity level.
Research was funded by a Math and Science Summer Research Fund.

3549	 Board	#270	 June	2		 9:30	AM	-	11:00	AM
Relationships	Among	Core	Stability,	Dynamic	Balance,	and	
Functional	Movement	Screen	For	Collegiate	Baseball	and	
Softball	Players	
Trina L. Hosang, Ryan M. Hoffman, Richard A. Maag, Greg S. 
Barga, Cindy Bouillon. The	University	of	Findlay,	Findlay,	OH. 
(No relationships reported)

PurPose:  Injuries in baseball and softball players may be the result of inadequate 
core strength, poor dynamic balance, or asymmetrical movement patterns. The 
Functional Movement Screen® (FMS) assesses core, balance, and movement patterns. 
The aim of this study was to examine if a relationship exists among the FMS, core 
stability, and dynamic balance tests. 
metHoDs:  Seventeen Division II collegiate athletes (7 baseball, 10 softball; 
19.0 ± 1.2 years) Randomized measurements consisted of four tests: [double leg 
lowering: degrees (DLL); trunk extensor endurance: repetitions (EE); Star Excursion 
Balance Test (SEBT); and FMS]. The athletes performed 3 excursions of the SEBT 
(anterior, postmedial, and postlateral) bilaterally. A composite reach distance (sum of 3 
directions and divided by 3 times LL and multiplied by 100). This score was recorded 
as % of LL. The FMS included seven tests that were summed together for each limb 
(R total score, L total score) and was scored by two raters for all tasks. All tests were 
performed three trials and best score was recorded. Repeated-measures ANOVAs were 
performed to compare change in time (pre and post season) for core stability and SEBT 
scores. Wilcoxon Signed Rank test was performed to assess time for FMS scores. 
Spearman Rho correlation assessed the relationship among core stability, SEBT, and 
FMS scores. Inter- and intraclass-coefficients (ICC) were used to examine rater and 
ratings across trials. 
resuLts: No relationships were found among outcome measurement scores. A time 

effect was found for the SEBT scores pre-to post season with improvement for the 
right composite score from 83% to 89% of LL (p>.001) and the left increased from 
81% to 88% of LL (p=.001). The ICCs were very reliable for the two raters (.99 to 1.0) 
and between trials (.81 to .98). 
ConCLusions: Core stability, SEBT, and FMS tools were reliable between two 
raters and across trials among the collegiate athletes, however no relationships were 
found among these outcome measures. The only change that was found was an 
increase in excursion distance on right (6% of LL) and left (7% of LL). Right and left 
limb distance were <4cm suggesting bilateral dynamic balance symmetry among the 
athletes. Clinicians and coaches should be aware that scores on the core stability and 
dynamic balance tests do not relate to FMS scores.

3550	 Board	#271	 June	2		 9:30	AM	-	11:00	AM
Asymmetry	in	Stop	Jump	Mechanics	Correlates	to	
Asymmetry	in	Deep	Squat	Mechanics	in	Patients	6	Months	
Following	ACL	Reconstruction	
Robert J. Butler, Boyi Dai, William E. Garrett, FACSM, Robin M. 
Queen. Duke	University,	Durham,	NC. 
(No relationships reported)

Asymmetries in lower extremity loading are well documented between the surgical 
and non-surgical side following Anterior Cruciate Ligament (ACL) reconstruction 
during jump landings. In order to alter these asymmetries a number of programs have 
focused on altering landing mechanics with various forms of feedback. However, no 
studies have examined how the asymmetries in the jump landing correlate with more 
fundamental movement patterns, like a deep squat, that may provide a more controlled 
environment for intervention development.
PurPose: To examine how asymmetries in lower extremity mechanics during a stop 
jump task correlated with asymmetries in lower extremity mechanics during a deep 
squat.
metHoDs:  Twelve patients who were six months following ACL reconstruction 
were recruited for the study. All patients were cleared for jumping activities by their 
medical physician. The patients underwent a standard motion analysis for a stop jump 
and bilateral deep squat. The asymmetry (Surgical - Non Surgical) for peak sagittal 
plane lower extremity motion as well as the vertical ground reaction force impulse 
was examined. Asymmetry values during the stop jump were correlated to the values 
obtained during the deep squat using Pearson product moment correlations. Statistical 
significance was established at p<0.05.
resuLts: Asymmetry in the vertical impulse during the stop jump was significantly 
correlated with asymmetry during the deep squat (p=<0.04, r = 0.61). Similarly the 
asymmetry in the peak vertical ground reaction force during the eccentric phase of 
the deep squat was correlated with the asymmetry in the peak vertical ground reaction 
force (p=0.03, r = 0.62) and the peak knee angle (p=0.02, r =0.67) during the stop 
jump. Statistically significant correlations were also observed between the peak knee 
flexion asymmetry during the deep squat and the asymmetry in the vertical impulse 
(p<0.01, r = 0.78), peak ankle motion (p<0.01, r = 0.77) and peak knee flexion 
(p<0.03, p = 0.64) during the stop jump.
ConCLusions: Asymmetries in landing mechanics strongly correlate to 
asymmetries during the deep squat pattern. As a result, it may be appropriate to focus 
interventions and injury prevention programs on more fundamental movement patterns 
when attempting to address asymmetries in higher level tasks like jump landings.

G-43	 Free Communication/Poster	-	Micronutrients	
and	Dietary	Intake
JUNE 2, 2012 7:30 AM - 11:00 AM
ROOM: Exhibit Hall

3551	 Board	#272	 June	2		 8:00	AM	-	9:30	AM
The	Effect	of	Betaine	on	Delayed	Onset	Muscle	Soreness	
J. Luke Pryor1, Casey Cathrall2, Marq Bittarelli2, Timothy Reynolds2, 
William Rogers2, Thomas Swensen2. 1University	of	Connecticut,	
Storrs,	CT.	2Ithaca	College,	Ithaca,	NY. 
(No relationships reported)

PurPose:  We examined the effects of betaine supplementation on delayed onset 
muscle soreness (DOMS) in 14 male and 18 female college students (mean ± SD; 
height = 170.0 ± 10.2 cm, weight 73.8 ± 11.6 kg, and age = 19.2 ± 1.0 years). 
metHoDs:  Subjects were familiarized with all laboratory tests: peak torque for 
triceps extension using the Cybex isokinetic dynamometer, relaxed arm angle (RANG), 
brachium circumference, active elbow range of motion (AROM), visual analog 
soreness scale (VAS), and the profile of mood states (POMS). Subjects were matched 
paired based on dominant arm peak torque into initial treatment groups in a double-
blind, cross-over design. Subjects consumed either 2.5 grams of betaine in 355 ml of 
Gatorade or 355 ml of Gatorade every day for seven days prior to the intervention and 
throughout the 96 hr post-intervention; a two week washout separated trials. Exercise 
intervention consisted of two sets of 20 repetitions of eccentric triceps extensions on 
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the cybex; subjects used their dominant arm for the first treatment and non-dominant 
arm for the second. Data were collected before intervention, and at 24, 48, 72, and 96 
hr post-intervention and analyzed with a two-way, repeated measures ANOVA; alpha 
was set at 0.05. 
resuLts: There were no treatment differences or interactions between groups. 
Tukey’s post hoc revealed across time peak torque (p<0.05) and AROM (p<0.05) 
decreased by 12 and 3.3%, respectively, whereas arm circumference (p<0.01), RANG 
(p<0.05), and VAS (p<0.01) increased by 3, 19, and 39%, respectively. 
ConCLusion: The exercise intervention induced DOMS, but betaine 
supplementation did not ameliorate its effects compared to placebo.

3552	 Board	#273	 June	2		 8:00	AM	-	9:30	AM
Effects	of	Betaine	Supplementation	on	Strength	and	Power	
Adaptations	Following	an	8-week	Resistance	Training	
Program	
Will Martin1, Rhonda Boros1, Robert Sawyer2, Joaquin Gonzales1. 
1Texas	Tech	University,	Lubbock,	TX.	2Utah	Valley	University,	Orem,	
UT. (Sponsor: Jacalyn McComb, FACSM)
(No relationships reported)

Betaine is present in a variety of foods and occurs naturally in the body as a 
choline metabolite and potent methyl donor. Betaine may play a role in exercise 
performance by working as an osmolyte or by enhancing creatine synthesis. Short-
term supplementation of betaine has been shown to increase muscular strength, power, 
and endurance during a single bout of resistance exercise. However, no long term 
studies (greater than 4 wks) have examined the effects of betaine supplementation on 
performance measures such as strength and power. 
PurPose:  The purpose of this study was to examine the effects of betaine 
supplementation on training adaptations in college-aged males following an 8-week 
resistance training program. 
metHoDs:  Eleven college aged, resistance trained males (22.6±1.1yr; 180.2±6.7 
cm; 86.4±11.0 kg) were randomized to a betaine supplementation (B, n=6) or placebo 
(Pl, n=5) group. Betaine supplementation consisted of 1.25 g of powder (BetaPower, 
Danisco Limited) dissolved in 10 oz of Gatorade, ingested twice daily throughout the 
8 week study. The placebo was 10 oz of Gatorade only, ingested twice daily. Both 
treatments were provided in a double blind fashion. All subjects completed an 8 week, 
3 x/week, whole body resistance training program with undulating periodization. Light 
days = 3 sets of 12-14RM, moderate days = 3 sets of 8-10RM, heavy days = 3 sets of 
3-5RM. Subjects were tested pre and post training for body composition, bench press 
and squat 1-RM, bench press and squat repetitions to exhaustion (at 75% 1-RM), 
vertical jump power, and Profile of Moods States. 
resuLts: Both groups increased bench press 1RM (B = 264 ± 83.9 to 280 ± 75.5 
lbs, Pl = 258 ± 72.2 to 279 ± 65.4 lbs; P<0.05), squat 1RM (B = 315 ± 76.4 to 342 ± 
56.8 lbs, Pl = 309 ± 63.0 to 342 ± 44.4 lbs; P<0.05), and peak power from maximum 
squat vertical jump (B = 7106 ± 628.5 to 7264 ± 402.1 watts, Pl = 6702 ± 848.1 to 
6961.5 ± 791.0 watts; P<0.05). However, there were no significant differences between 
groups on any measure. 
ConCLusion: It appears that betaine supplementation coupled with an 8-week 
periodized resistance training program does not have an effect on strength and power 
adaptations over and above that of the training program itself. Supported by Danisco - 
Health and Nutrition.

3553	 Board	#274	 June	2		 8:00	AM	-	9:30	AM
Betaine	Supplementation	Enhances	Circulating	Anabolic	
Hormones	And	Akt	Muscle	Signaling	In	Humans	
Jenna M. Apicella1, Elaine C. Lee2, Brooke L. Bailey3, Catherine 
Saenz1, Jeffrey M. Anderson, FACSM1, Stuart A.S. Craig4, William 
J. Kraemer, FACSM1, Jeff S. Volek1, Carl M. Maresh, FACSM1. 
1University	of	Connecticut,	Storrs,	CT.	2Mount	Desert	Island	
Biological	Laboratory,	Salisbury	Cove,	ME.	3Florida	Atlantic	
University,	Boca	Raton,	FL.	4Danisco	A/S,	Tarrytown,	NY. 
(No relationships reported)

PurPose:  The aim of this study was to further investigate betaine ergogenicity. 
Specifically, we characterized betaine effects on circulating hormone concentrations 
and Akt muscle signaling proteins. 
metHoDs:  Twelve men (age, 19.7 ± 1.23 years; body fat, 18.7 ± 7.0%) performed 
an Acute Exercise Test (AET) before and after two weeks of supplementation with 
either betaine (B) (1.25g BID) or placebo (P) with a two-week washout period 
between treatments. Circulating (serum/plasma) GH, IGF-1, cortisol, and insulin were 
measured. Vastus lateralis muscle samples were analyzed for select signaling proteins 
(Akt, p70 S6k, AMPK). 
resuLts: B (vs. P) supplementation increased GH (mean ± SD (Area Under the 
Curve, AUC), B: 40.72 ± 6.14, P: 38.28 ± 5.54, p = 0.060) and IGF-1 (mean ± SD 
(AUC), B: 106.19 ± 13.44, P: 92.45 ± 10.14, p = 0.010), but decreased cortisol (mean 
± SD (AUC), B: 1149.63 ± 80.83, P: 1228.53 ± 130.32, p = 0.007). There were no 
differences in insulin (AUC). B increased resting total muscle Akt (p =0.003). B 
potentiated phosphorylation (relative to P) of Akt (Ser473) and p70 S6k (Thr389) (p 

=0.016 and p = 0.005, respectively). Phosphorylation of AMPK (Thr172) decreased 
during both treatments (both p = 0.001). 
ConCLusion: Betaine supplementation fostered an anabolic endocrine profile: 
increased GH and IGF-1 and decreased cortisol. This hormonal profile suggests 
signaling that promotes increased protein synthesis. We conclude that betaine 
supplementation may provide ergogenic benefit via a heightened anabolic endocrine 
profile that supports increases in protein synthesis.

3554	 Board	#275	 June	2		 8:00	AM	-	9:30	AM
Magnesium	Status	In	The	Metabolic	Syndrome	
Stella L. Volpe, FACSM1, Lauren Forte2. 1Drexel	University,	
Philadelphia,	PA.	2University	of	Pennsylvania,	Philadelphia,	PA. 
(No relationships reported)

Magnesium (Mg) status has been shown to be compromised in individuals with the 
metabolic syndrome (MetSyn) and type 2 diabetes mellitus (T2DM). Most researchers 
and clinicians have used serum Mg to evaluate Mg status; however, serum Mg levels 
are not the best indicator of Mg status. Ionized Mg, red blood cell (RBC) Mg, and 
urinary Mg using the Mg Loading Test (MLT) are all better markers of Mg status.
PurPose:  The purpose of this study was to evaluate the Mg status, using four 
different methods, in individuals with the MetSyn or T2DM. This study is part of a 
larger clinical trial that is on-going.
metHoDs:  Participants arrived at the Clinical and Translational Research Center at 
the University of Pennsylvania, after an overnight fast, to be evaluated for Mg status. 
Serum Mg, ionized Mg, RBC Mg, and urinary Mg via the MLT were all assessed.
resuLts: Our 23 participants (10 men, 13 women) were 55.6&#177;9.9 years of age 
and had a body mass index (BMI) of 35.1&#177;3.6 kg/m2. Serum Mg levels were 
1.98&#177;0.2 mg/dL (normal values &#8805;1.8 mg/dL). Ionized Mg concentrations 
were 0.48&#177;0.05 mmol/L (normal values &#8805;0.5 mmol/L). RBC Mg 
concentrations were 1.94&#177;0.3 nmol/L (normal values &#8805;1.5 nmol/L). 
Finally, MLT results were 19.12&#177;9.8% (normal values &#8805;75%).
ConCLusions: Evaluation of four methods of assessing Mg status in this small 
sample size of participants with MetSyn and T2DM showed that serum and RBC Mg 
levels were overestimated, and ionized Mg and MLT may have underestimated Mg 
status. However, because MLT is considered a gold standard of assessing Mg status, 
we conclude that ionized Mg may be the best method for analyzing Mg status, if MLT 
cannot be used. 
Funding Support: This work supported by NIH-NIDDK 5 R21 DK 78368 02

3555	 Board	#276	 June	2		 8:00	AM	-	9:30	AM
High	Isoflavones	and	Magnesium	as	Anti-Inflammatory	
Agents	to	Enhance	Performance	of	Aerobic	and	Resistance	
Exercise	
Brooke E. Starkoff, Robert A. DiSilvestro, Brian C. Focht, 
FACSM, Steven T. Devor, FACSM. The	Ohio	State	University,	
Columbus,	OH. 
(No relationships reported)

Free radical accumulation initiates inflammation during exhaustive exercise and may 
subsequently induce fatigue through mechanisms that damage myofibrillar proteins. 
Protecting against free radical damage is essential in maintaining cell function. Many 
nutritional agents, including high isoflavone soy protein and magnesium, have claimed 
to aid in reducing free radical accumulation and thus delaying muscle fatigue. 
PurPose:  To evaluate the change in aerobic and resistance exercise performance 
following a 4-week nutritional intervention aimed to delay fatigue via anti-
inflammatory agents. We tested the hypothesis that, compared with subjects who 
consumed low isoflavone soy protein (CON), those who consumed high isoflavone soy 
protein (HIGH) or low isoflavone combined with magnesium (MG) will see a delay in 
fatigue during aerobic and resistance exercise. 
metHoDs:  Subjects were a subsample of young adults (18-30 years) participating 
in a similar study. Following an initial fitness evaluation to determine 1-repetition 
maximum (1RM), subjects returned to perform an exercise assessment including a 
70% 1RM for chest press, biceps curl, and leg extension to exhaustion followed by 2 
sets of upright rows; one set of 50 and another to fatigue. Subjects then ran 3 miles, 
cycled for 25 minutes, and lastly completed a 90 second step-test. Time, distance, and 
steps were recorded, respectively. Each subject was assigned to 1 of 3 supplement 
combinations containing low or high isoflavone soy protein, pumpkin seed oil, and/
or magnesium glycinate to consume for 4-weeks. Subjects then returned to repeat the 
same pre-intervention exercise assessment. 
resuLts: Univariate ANOVA analysis revealed that all treatments resulted in significant, 
comparable pre- to post-intervention improvements in chest press, biceps curl, leg 
extension, cycling, and step test performance (p ≤ 0.05). Additionally, the treatment main 
effect for cycling performance approached significance (p = 0.06). Post hoc analysis of 
change in performance revealed that the HIGH treatment resulted in superior improvement 
in cycling performance when compared to the CON treatment (d = .937). 
ConCLusions: Nutritional supplementation with high isoflavone soy protein may 
provide an attenuation of muscle fatigue during aerobic exercise.
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3556	 Board	#277	 June	2		 8:00	AM	-	9:30	AM
25(OH)D	Status	is	Not	Related	to	Bone	Mineral	Density	or	
Inflammatory	Cytokines	in	Collegiate	Athletes	
Regina M. Lewis, Maja Redzic, Peter B. Shores, David T. Thomas. 
University	of	Kentucky,	Lexington,	KY. (Sponsor: Jody L Clasey, 
FACSM)
(No relationships reported)

Vitamin D insufficiency is becoming increasingly prevalent in the athletic population, 
especially among athletes who primarily train and compete indoors. Studies have 
suggested that in some populations, including the elderly, there is an inverse 
relationship between 25(OH)D status and bone mineral density (BMD). Recently, 
suboptimal 25(OH)D levels have also been associated with increased inflammatory 
cytokine expression and frequency of illness and injury; variables which may be 
detrimental to achieving optimal athletic performance. 
PurPose:  As part of a novel, randomized, placebo-controlled, double-blinded, 
Vitamin D trial, we examined the baseline relationship between 25(OH)D, BMD, and 
inflammatory cytokines in 37 collegiate swimmers and 8 divers. 
metHoDs:  Prior to the start of the athletic season in late August, blood was drawn 
to measure 25(OH)D and cytokine levels. Measures of lumbar spine (LS), proximal 
dual-femur, and total body BMD were obtained by DXA. Questionnaires collected 
dietary and lifestyle data. 
resuLts: Mean 25(OH)D levels were 55.6 ± 2.3 ng/mL with a range of 33 ng/mL to 
93 ng/mL. Seventeen percent of the sample had 25(OH)D levels less than 40 ng/mL. 
Mean BMD for the proximal femur, LS, and total body were 1.27 ± 0.02 g/cm2, 1.11 
± 0.01 g/cm2, and 1.20 ± 0.1 g/cm2 respectively. Correlations were examined between 
25(OH)D status proximal femur BMD (r = -0.08; p = 0.96), LS BMD (r = 0.09; p = 
0.53), and total body BMD (r = -0.11; p = 0.47). Mean concentration of TNF-alpha was 
10.98 ± 1.38 pg/ml and IL-6 was 4.0 ± 1.38 pg/ml. Correlations were examined between 
25(OH)D status and TNF-alpha (r = -0.05; p = 0.76), and IL-6 (r = -0.11; p = 0.48). 
ConCLusion: While these findings are preliminary in nature, they demonstrate no 
significant relationship between 25(OH)D and bone or cytokine measures in athletes 
who primarily train and compete indoors. Perhaps preseason resistance and dry-land 
training have a stronger association with these measures in this population. Additional 
studies are needed to determine if season-long Vitamin D supplementation can improve 
body composition, decrease inflammation, and improve overall health in Vitamin D 
insufficient indoor athletes.
Supported by Grant UL1RR033173

3557	 Board	#278	 June	2		 8:00	AM	-	9:30	AM
The	Effects	of	4	Weeks	Vitamin	D3	Supplementation	on	
Athletic	Performance	
Adrian B. Hodgson1, Andrew J. Ingham2, Jonathon Martin1, Timothy 
Roberts1, Asker E. Jeukendrup1. 1University	of	Birmingham,	
Birmingham,	United	Kingdom.	2Aston	University,	Birmingham,	
United	Kingdom. 
(No relationships reported)

BaCkgrounD: Vitamin D deficiency is a growing pandemic worldwide. 
Growing evidence in the elderly has shown that individuals with a higher vitamin D 
status (>75nmol/L) exhibit improved musculoskeletal performance. However it is 
unknown whether improving vitamin D status in athletes’ leads to improved athletic 
performance.
PurPose:  To investigate the effects of 4 weeks vitamin D3 supplementation on a 
number of indicators of aerobic and anaerobic performance as well as muscle strength.
metHoDs: 36 endurance trained male cyclists/triathletes (Age 39±8y, Height 
1.80±0.66m, Weight 76.3±6.2kg, VO2 max 60.0±3.8 ml/kg/min) were recruited and 
randomly assigned into one of four supplementation groups: Placebo (PLA), 1500IU 
D3/d, 3000IU D3/d and 6000IU D3/d, lasting for 4 weeks, as part of a double blind 
study design. Athletes reported to the lab for 2 days of performance testing pre and 
post supplementation, including VO2 max test, 1 repetition max single leg strength test 
(1RM), maximal voluntary contraction hand grip test, 1 hour time trial and repeated 
Wingate tests. All data collection was performed at latitude of 52°29’N, between 
December and March.
resuLts: Pre supplementation, 53% and 33% of athletes were vitamin D deficient 
(>50 nmol/L) and insufficient (50-75 nmol/L) respectively. Vitamin D supplementation 
caused 25(OH)D to increase to a sufficient status (>75 nmol/L), while those receiving 
PLA saw small non significant changes to 25(OH)D. Small significant improvements 
in 1 RM leg extension for those athletes receiving 6000IU were observed on both the 
dominant (5.3±1.4kg (6000IU) and 2.0±1.9kg (PLA) p<0.05) and non dominant leg 
(5.8±1.0kg (6000IU) and 1.5±1.8kg (PLA) p<0.05). Furthermore there was a tendency 
for peak power output to improve during the wingate test for 3000IU/d and 6000IU/d, 
however this difference did not reach significance. For the remaining performance tests 
no difference was observed.
CONCLUSIONS:The study shows that 4 weeks vitamin D supplementation, above 
the currently debated IOM RDI 600IU/d, can improve vitamin D status in athletes. 
Small significant improvements in 1RM leg extension performance were observed at 

the highest dose. Based on these results it could be argued that the potential benefits of 
vitamin D to athletic performance may be specific to resistance based exercise.

3558	 Board	#279	 June	2		 8:00	AM	-	9:30	AM
Vitamin	D	Status,	Adiposity	and	Performance	Measures	in	
College-Aged	Students	
Laura Forney1, Tara Henagan2, Conrad Earnest, FACSM2, Loren 
Johnson1, Todd Castleberry1, Laura Stewart1. 1Louisiana	State	
University,	Baton	Rouge,	LA.	2Pennington	Biomedical	Research	
Center,	Baton	Rouge,	LA. 
(No relationships reported)

Studies suggest that increased serum concentrations of 25-hydroxyvitamin D (25-
OHD) are associated with slowing the development of many age-related chronic 
diseases. Recent data supports a positive relationship between 25-OHD and muscle 
synthesis, strength, power and decreased body fat in elderly individuals. However, 
these findings have not been consistently replicated in younger, healthy populations. 
PurPose:  To investigate the relationship between 25-OHD levels, body 
composition, measures of aerobic fitness and muscular strength and power in a young, 
physically active population.
metHoDs:  Twenty-six subjects (9 male, 17 female, 23.4 ± 3.9 years old) reported 
to the lab six times for testing. Blood was drawn to determine 25-OHD concentrations 
using an ELISA. Primary outcomes included: Body composition (DXA); resting 
metabolic rate, VO2max¬, power output (Wingate); and strength (8RM of bench press, 
upright row, leg extension and leg flexion). While our primary analysis included all 
participants, we also performed a sub-group analysis on those individuals considered 
to be sub-optimal or lower (<30 ng/mL); LOW (n=11, 22.15 ± 0.85 ng/mL) and HIGH 
(n=15, 40.59 ± 2.51 ng/mL).
resuLts: Overall, we observed no significant correlations between 25-OHD and any 
major outcome variables. While the HIGH 2-OHD group showed a positive correlation 
between RMR and 25-OHD status (r = .622; p<.05), neither group showed a significant 
correlation between 25-OHD levels and our other designated outcomes.
ConCLusions: RMR was significantly correlated with 25-OHD status in 
individuals with normal 25-OHD levels, indicating there may be an underlying 
mechanism relating 25-OHD to body composition and increased energy expenditure.

3559	 Board	#280	 June	2		 8:00	AM	-	9:30	AM
Vitamin	D	Status	among	Norwegian	National	Team	Athletes	
Living	at	Latitude	60°N	
Christine Helle1, Kirsti Bjerkan2. 1Olympiatoppen,	The	Norwegian	
Olympic	and	Paralympic	Committee	and	Confederation	of	Sports,	
Oslo,	Norway.	2Oslo	University	Hospital,	Oslo,	Norway. 
(No relationships reported)

There is increasing evidence that many athletes are vitamin D deficient. Athletes at 
risk are those participating in indoor sports, those living at higher latitudes and those 
with dark-pigmented skin. The high latitude of Norway indicates that vitamin D 
status is a concern among Norwegian athletes. Vitamin D deficiency may have severe 
health consequences including risk of bone injuries. Additionly it is discussed whether 
vitamin D deficiency affects performance and the athlete’s ability to train effectively 
through its impact on muscle function and the immune system. 
PurPose:  1) To determine the vitamin D status of Norwegian national team athletes 
living at latitude 60°N; and 2) to evaluate training (outdoor vs indoor) and dietary 
factors affecting their vitamin D status. 
metHoDs:  Athletes representing national teams were invited to participate in the 
study. Blood tests were analysed for serum 25-hydroxyvitamin D (25(OH)D). Serum 
25(OH)D levels were defined as deficient (<50 nmol/L); insuffienct (<80 nmol/L); and 
sufficienct (>80 nmol/L). Vitamin D intake were calculated from 7-day weighed food 
records using a computerized nutrient database. 
resuLts: Fifty-five women (mean±SD: 24±4 yrs) and 78 men (24±3 yrs) 
participated. Mean 25(OH)D-level was 82±30 nmol/L. Seventeen (13%) athletes had 
levels consistent with vitamin D deficiency (range: 15-49 nmol/L), 47 (25%) had 
levels defined as insufficient and 69 (52%) had levels defined as sufficient (80-162 
nmol/L). Athletes training outdoors (n=108) had higher 25(OH)D-levels than athletes 
training indoors (n=25), 85±25 vs 69±34 nmol/L (p=0.02). Mean vitamin D intake was 
5.3±3.4 µg (0.6-8.0 µg), and 85% (n=113) did not meet the RDA of 7.5 µg vitamin D 
in Norway. 
ConCLusions: The mean 25(OH)D-level of athletes living at altitude 60°N were 
within sufficient levels, still half of the athletes had levels regarded as deficient or 
insufficient. Due to these results, we recommend screening of vitamin D deficiency in 
Norwegian athletes. Athletes training outdoors had significant higher 25(OH)D-level 
than those training indoors, suggesting further research on the sun exposure effect 
on vitamin D status in athletes living at high altitudes. In general Norwegian athletes 
should be recommended to increase their vitamin D intake to meet the RDA.
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3560	 Board	#281	 June	2		 8:00	AM	-	9:30	AM
Micronutrient	Intake	In	Young	Athletes	
Juliane Heydenreich, Anja Carlsohn, Karsten Linné, Frank Mayer. 
University	of	Potsdam,	Potsdam,	Germany. 
(No relationships reported)

A balanced diet is important to maintain growth, health and athletic performance. 
Adequate micronutrient intake in athletes is required to prevent nutrient deficiencies 
and concomitant diseases. However, little is known about habitual micronutrient intake 
of young German athletes.
PurPose:  To analyze micronutrient intake of young German athletes and to identify 
micronutrients where supply is crucial.
metHoDs:  252 young German athletes were included in the study (55 % male; 12 ± 
1 yrs; 158 ± 9 cm; 46 ± 9 kg; 20 ± 4 % body fat). Dietary intake was recorded for three 
days using a validated dietary protocol. Intake of 25 micro nutrients was analyzed 
based on the German Food Database. Micronutrient intake was compared with German 
recommended daily intake (RDI) for children. Data are given in mean ± SD. Student´s 
t-test was used to test for differences between genders (α=0.05).
resuLts: Intake of folic acid, vitamin E and iron was significantly higher in males 
than in females (p<0.05; table 1). No male and only 2 females reached RDI for folic 
acid. RDI for vitamin D was not achieved by 96 % of males and 95 % of females. 
Fluoride intake was below RDI in 98 % of all athletes. Two thirds of females did not 
reach RDI for iron. Overall, males did not reach RDI of 7 ± 3 micronutrients, and 
females failed to meet RDI of 8 ± 4 of the 25 micronutrients analyzed (p=0.016).
ConCLusion: Crucial amounts of intake were identified for folic acid, vitamin 
D, vitamin E, iodine and fluoride. Therefore, intake of those micronutrients must be 
increased. In addition should be discussed if implementation of nutritional education 
programs can lead to a higher micronutrient supply.

Table 1: Extract of critical micro nutrient intake of male and female young German athletes
Micro nutrient Males Females p-values

Mean Intake % of RDI Mean Intake % of RDI
Folic acid [µg/d] 232 ± 62 58 ± 16 211 ± 61 53 ± 15 0.010
Vitamin D [µg/d] 2.2 ± 1.4 44 ± 28 2.2 ± 1.5 44 ± 30 0.928
Vitamin E [mg/d] 12.2 ± 4.3 94 ± 33 10.7 ± 3.7 97 ± 34 0.004
Fluoride [µg/d] 934 ± 342 47 ± 17 873 ± 347 44 ± 17 0.164
Iodine [µg/d] 109 ± 39 61 ± 22 105 ± 43 58 ± 24 0.356
Iron [mg/d] 15.1 ± 4.0 126 ± 33 14.0 ± 3.6 93 ± 24 0.014

3561	 Board	#282	 June	2		 8:00	AM	-	9:30	AM
Low	UV	Index	Does	Not	Increase	The	Risk	Of	Stress	Or	
Lower	Limb	Fractures	
Scott J. Montain, FACSM1, Susan M. McGraw1, Matthew R. Ely1, 
Tyson Grier2, Joseph J. Knapik, FACSM2. 1US	Army	Research	
Institute	of	Environmental	Medicine,	Natick,	MA.	2US	Army	Public	
Health	Command,	Aberdeen	Proving	Ground,	MD. 
(No relationships reported)

Low vitamin D status increases the risk of stress fractures. As Ultraviolet (UV) light is 
required for vitamin D synthesis, low UV light availability is thought to increase the 
risk of vitamin D insufficiency and poor bone health. 
PurPose:  To determine if individuals with low UV intensity at their home of 
residence are at increased risk of developing stress and lower limb fractures during 
Army Basic Combat Training (BCT). 
metHoDs:  A retrospective cohort study utilized the Armed Forces Health 
Surveillance Center data repository. Basic trainees were identified from January 1997 
to January 2007. Cases were recruits diagnosed with stress and lower limb fractures 
during BCT. The recruit’s home of record (HOR) was identified from the Defense 
Manpower Data Center database. The average annual UV intensity at the recruits’ 
HOR was determined using a U.S National Weather Service database and stratified into 
low (0-3.9); moderate (4.0-5.4), and high (5.5+) UV index regions. 
resuLts: The dataset had 553,078 males and 117,948 females. There were 211,603, 
243,637 and 215,786 recruits in the low, moderate and high UV index regions, 
respectively. Compared to men, females had greater risk of developing stress fractures 
(odds ratio (OR)= 4.3, 95%CI= 4.2-4.4, p<0.01). Contrary to the hypothesized effect, 
male and female recruits from low UV index areas had a slightly lower risk of stress 
fractures (male OR (low UV/high UV)= 0.92, 0.87-0.97; females OR= 0.89, 0.84-0.95, 
p<0.01) and were at similar risk for lower limb fractures (male OR= 0.97, 0.88-1.06; 
female OR= 0.95, 0.81-1.10) than recruits from high UV index areas. Blacks had lower 
risk of stress and lower limb fractures than non-blacks, and there was no indication that 
Blacks from low UV areas were at increased risk for bone injuries. 
ConCLusions: The UV index at home of record is not predictive of stress or lower 
limb fractures in BCT. These data indicate that solar intensity is not a risk factor for 
poor bone health in young USA adults.

G-44	 Free Communication/Poster	-	Neuroscience	-	
Cognition
JUNE 2, 2012 7:30 AM - 11:00 AM
ROOM: Exhibit Hall

3562	 Board	#283	 June	2		 9:30	AM	-	11:00	AM
Behavioral	and	Electrophysiological	Performance	during	
Task	Switching	in	College	Students	with	Different	
Cardiorespiratory	Fitness	Levels	
Fu-Jie Kang1, Chia-Liang Tsai2, Feng-Ying Chou3, Tzu-Chi Chen2. 
1Kaohsiung	Chang	Gung	Memorial	Hospital	of	the	Chang	Gung	
Medical	Foundation,	kaohsiung,	Taiwan.	2National	Cheng	Kung	
University,	Tainan,	Taiwan.	3Chi	Mei	Medical	Center,	Tainan,	
Taiwan. 
(No relationships reported)

In contrast to the many studies examining the behavioral and neural indexes of 
cognitive functioning in individuals with different physical activity levels, there is 
a lack of research focused on the relationship between cardiorespiratory fitness and 
behavioral and event-related potential (ERP) performance of cognitive processing. 
PurPose:  The current study was to investigate whether individuals with higher 
cardiorespiratory fitness had better executive control function during task switching 
using a behavioral measure (i.e., reaction time, RT) and the P3 component. 
metHoDs:  Thirty-eight male college students were separated into high fitness 
(n=19, VO2max=58.17±6.06 mL*kg-1*min-1) and low fitness (n=19, VO2max=36.17±4.09 
mL*kg-1*min-1) groups on the basis of their cardiorespiratory fitness by measuring 
maximal oxygen consumption. Participants simultaneously performed a task 
switching paradigm which consisted of two conditions: a pure task condition (e.g., 
111111...222222...) and a mixed-task condition (e.g., 112211...) with concomitant 
electrophysiological recording. Behavioral performance and ERP measures were 
separately submitted to a mixed-model analysis of variance (ANOVA). 
resuLts: A conditional difference (i.e., switching cost) on RT was observed for 
the high fitness (34.46±49.07ms) and low fitness (80.52±73.68ms) groups (both	
p<.05), but the main effect of group did not reach significance. In terms of the 
electrophysiological characteristics, although there was no significant difference 
between both groups with regard to P3 latency, the P3 amplitude was significantly 
larger in the high fitness (7.26±5.01μV) group than in the low fitness (3.97±2.71μV) 
one (p<.05). In addition, the P3 amplitude during the pure task condition 
(6.43±4.31μV) was larger compared to the mixed-task condition (3.97±2.71μV) only 
for the low fitness group (p<.05). 
ConCLusion: Male	college students with higher cardiorespiratory fitness exhibited 
better neurophysiological performance with regard to executive control function as 
represented by the task switching paradigm.
Keywords:	cardiorespiratory fitness, college student, event-related potential, task 
switching

3563	 Board	#284	 June	2		 9:30	AM	-	11:00	AM
Ambulatory	Status	in	Multiple	Sclerosis	is	Linked	to	Disease	
Progression	and	Brain	Atrophy	
Anette S. Fjeldstad1, Hanieh Seraj1, Monica Rojas1, Dee Husebye1, 
Noel G. Carlson2, John W. Rose1. 1University	of	Utah,	Salt	Lake	City,	
UT.	2VA	Medical	Center,	Salt	Lake	City,	UT. 
(No relationships reported)

Progressive disability is prevalent in patients with multiple sclerosis (MS) and 
frequently impacts ambulatory status. Improving knowledge of the disease progression 
in MS may advance treatment strategies and facilitate clinical assessment of the degree 
of central nervous system (CNS) degeneration. 
PurPose:  The objective of these studies is to examine the relationship between 
brain atrophy, disease progression, and ambulatory status in MS patients. 
metHoDs:  A total of 398 MS patients participating in the Intermountain MS 
Project were classified by disease course (310 Relapsing Remitting (RR-MS); 88 
Primary Progressive (PP-MS) & Secondary Progressive (SP-MS)) and ambulatory 
status (unassisted, assisted or wheel chair). Brain MRI scans were reviewed for all 
patients to determine which individuals demonstrated a high degree of atrophy of 
either or both of the cerebral hemispheres and corpus callosum. Correlations between 
brain atrophy with disease course and ambulatory status were evaluated. 
resuLts: Two significant associations were observed among these patients. First, 
patients with progressive forms of the disease (PP-MS, SP-MS) had a higher incidence 
of brain atrophy (43%) than RR-MS patients (17%) (p < 0.0001 (Fisher’s Exact Test)). 
Second, patients that required ambulatory assistance (or wheelchair) had a significantly 
higher incidence of brain atrophy (42%) than unassisted patients (15%) (p < 0.0001). 
ConCLusions: There was a significant relationship between brain atrophy, disease 
progression and ambulatory status. These results suggest that incidence of brain 
atrophy is associated with disease progression (PP-MS, SP-MS) and an enhanced 



Fr
e

e
 C

o
m

m
u

n
iC

at
io

n
/Po

st
e

r
Official Journal of the American College of Sports Medicine

Abstracts were prepared by the authors and printed as submitted.

 Vol. 44 No. 5 Supplement S723

need for ambulatory assistive devices. Neurodegenerative processes are implicated as 
a contributor to disability in this patient population and may be associated with other 
biomarkers of disease progression.

3564	 Board	#285	 June	2		 9:30	AM	-	11:00	AM
The	Intensity	And	Amount	Of	Daily	Physical	Activity	
Necessary	For	Maintainimg	The	Neurocognitive	Function	
Ken Kimura1, Akitomo Yasunaga2, Kohei Sato3, Ai Hirasawa3, 
Yukihiko Ito4. 1Tokyo	Denki	Universicy,	Tokyo,	Japan.	2Bunka	
Gakuen	University,	Tokyo,	Japan.	3Japan	Women’s	College	of	
Physical	Education,	Tokyo,	Japan.	4FANCL	Research	Institute,	
Yokohama,	Japan. 
(No relationships reported)

PurPose:  Recently, there has been emerging evidence that a regular physical 
exercise program can reduce neurocognitive attenuation caused by aging in elderly 
people. Likewise, it has been reported that daily physical activity also has an important 
role in regards to maintaining cognitive health in the elderly. However, it is still not 
clear exactly what intensity and amount of daily physical activity are most effective in 
guarding against neurocognitive decline. The present study conducted a cross-sectional 
assessment to define the intensity and amount of daily physical activity which would 
have a favorable influence on neurocognitve function.
metHoDs:  More than 100 people aged over 60 years old participated in this study. 
They wore an electronic accelerometer throughout their waking hours for a month or 
more to assess the amount and intensity of their individual daily physical activity. This 
recorded the number of steps per day and the duration per day as one of ten intensity 
levels (0.5, 1 to 9). Executive cognitive function was evaluated with a task-switching 
reaction time (RT) test measuring percent RT increase in the switching task, correct 
response rate, and intra-individual coefficient of variation (ICV).
resuLts: Within this study, stepwise multiple regression analysis revealed that the 
amount of 4 Mets intensity of daily physical activity could have a positive influence on 
the executive performance (i.e., explained 29.3% of the variance in ICV (p=.012)).
ConCLusions: The present study’s data suggests that moderate physical activity in 
daily life maintains proper neurocognitive function. In this study, we will confirm the 
validity of the results by using further analysis taking into account latent confounders 
such as physical fitness level, QOL, social and cognitive activity, and nutrition.

3565	 Board	#286	 June	2		 9:30	AM	-	11:00	AM
Effects	of	Acute	Exercise	on	Visuospatial	Attention	in	
Undergraduates	with	Different	Levels	of	Cardiopulmonary	
Fitness	
Chia-Liang Tsai1, Tzu-Chi Chen1, Feng-Ying Chou2, Yu-Ting Tseng1, 
Meng-Chih Hsieh1. 1National	Cheng	Kung	University,	Tainan,	
Taiwan.	2Chi	Mei	Medical	Center,	Tainan,	Taiwan. 
(No relationships reported)

To date, no study has examined the effects of acute exercise on covert orienting 
of a visuospatial attention task in undergraduate students with different levels of 
cardiopulmonary fitness. 
PurPose:  The aim of the present study was to assess the effects of acute exercise 
on executive function using the endogenous Posner paradigm by comparing behavioral 
(e.g., reaction time, RT) and event-related potential (ERP) performance. 
metHoDs:  Twenty-eight undergraduate students aged 18-24 years were assessed 
by a continuous graded maximal exercise test to identify their cardiorespiratory fitness 
and divided into high-cardiopulmonary (n=14) and low-cardiopulmonary (n=14) 
groups. All undergraduate students performed the endogenous Posner paradigm task 
with ERP recording before and after a 30-min bout of acute exercise. The behavioral 
and ERP performances in the pre-exercise session were taken as the baseline and 
compared with those in the post-exercise session in both groups. The behavioral and 
ERP results were subjected separately to repeated measures ANOVA. A level of p< .05 
was accepted as statistically significant. 
resuLts: In the pre-exercise session, the low-cardiopulmonary group had 
significantly longer RT (278.89±48.03 vs. 236.40±27.93ms, p<.05) and smaller P3 
amplitude (8.09±4.88 vs. 11.59±3.47μV, p<.05) than the high-cardiopulmonary group. 
After acute exercise, the high-cardiopulmonary group showed faster RT (236.40±27.93 
vs. 216.13±23.10ms, p<.05) and greater P3 amplitude (11.59±3.47 vs. 14.26±4.26μV, 
p<.05) as compared to in the pre-exercise session. However, the low-cardiopulmonary 
group only exhibited the effect of acute exercise on the RT (278.89±48.03 vs. 
257.11±33.50ms, p<.05). 
ConCLusion: These findings showed that behavioral performance could be 
improved in the Posner paradigm task in undergraduate students with low- and 
high-cardiopulmonary fitness. However, the electrophysiological signal was only 
significantly affected in the undergraduate students with high-cardiopulmonary fitness.

3566	 Board	#287	 June	2		 9:30	AM	-	11:00	AM
Measurement	of	Attention	from	a	Cognitive	Neuroscience	
Perspective:	An	Essential	Element	of	Human	Performance	
Bartlett A.h. Russell, Fallon Goodman, Brad D. Hatfield, FACSM. 
University	of	Maryland,	College	Park,	College	Park,	MD. (Sponsor: 
Bradley D. Hatfield, FACSM)
(No relationships reported)

PurPose:  Cognitive reserve, or the amount of residual neural processing capacity 
available to attend to unexpected stimuli and contexts, is a critical component of 
adaptive human performance and may be inversely related to primary task load. The 
purpose of this study was to find an objective measure of cognitive reserve, which 
would provide a way to study how factors such as expertise, stress, and personality 
types affect performance in sporting contexts.
metHoDs:  To objectively index cognitive reserve, Electroencephalography (EEG) 
was used to record brain responses to task-irrelevant sounds in 21 healthy adults while 
they completed “Easy” and “Difficult” serial subtraction tasks. Auditory probes were 
standard (180ms complex tone + 520ms of silence) and deviant (100ms complex 
tone + 600ms of silence) sounds played in a pseudorandom, 80/20 “Oddball” ratio. 
EEG was time-locked to tone onset and averaged to examine differences in the Event 
Related Potential (ERP) waveforms in each condition. It was predicted that as task 
difficulty increased, the amplitude of the attention-sensitive P2 component would 
decrease, reflecting a decrease in cognitive reserve.
resuLts: As expected, as primary task difficulty increased, percent accuracy 
(F(2,17) = 32.55, p <0.001) and number of subtractions attempted (F(2,17) = 172.63, 
p <0.001) decreased. Though plots show decreased P2 amplitude in the Difficult 
compared to the Easy task condition, contrary to prediction, the difference was not 
significant (F (1,16) = 1.108, p = 0.308). Additionally, plots show a depression in later 
potentials in the Difficult compared to the Easy condition, that was closer to, but also 
failed to reach significance (F(1,16)= 2.781, p = 0.115).
ConCLusions: This study failed to distinguish between conditions and was thus 
unable to index cognitive reserve. This may be partly because the self-paced tasks 
allowed participants to adjust speed as difficulty changed, thus limiting differences 
between conditions. Future studies should control pacing to determine whether this 
method may still provide a useful metric for gauging cognitive reserve in various 
human performance contexts.

3567	 Board	#288	 June	2		 9:30	AM	-	11:00	AM
An	fMRI	Investigation	of	the	Relationship	Between	Physical	
Activity	and	Executive	Function	in	Older	Adults	
Katie Becofsky1, Gerhild Ullmann2, Roger Newman-Norlund1, 
Harriet G. Williams1. 1University	of	South	Carolina,	Columbia,	SC.	
2Clemson	University,	Clemson,	SC. (Sponsor: Sara Wilcox, FACSM)
(No relationships reported)

PurPose:  The purpose of this study was to test whether cognitive executive 
function and level of physical activity are related in healthy older adults. We predicted 
that the self-reported level of physical activity would be positively correlated with the 
intensity of brain activation recorded during the execution of a task requiring executive 
function.
metHoDs:  A sample of older adults (n=12, 75% female, mean age=70 +/- 5.7) 
underwent an initial session in which they completed the Physical Activity Scale for 
the Elderly based on their physical activity behavior during the previous week. Each 
subject completed computer-based versions of two executive function tasks, Trail 
Making Test A & B, while undergoing functional magnetic resonance imaging (fMRI).
resuLts: First, we examined the contrast (Trails B - Trails A) in order to identify 
cortical sites specifically involved in cognitive flexibility and inhibition, two important 
components of executive function. A large cluster of voxels (306) in the left inferior 
frontal gyrus (brodmann’s area 47; coordinates -50, 38, 10) was significantly more 
active during execution of the Trails B as compared to the Trails A task (t=6.6, p < 
.001). A smaller cluster (19 voxels) in the left premotor cortex (brodmann’s area 6; 
coordinates -60, 6, 12; 19 voxels) was also more active during execution of the Trails 
B task (t=5.25, p< .001). Subsequent correlational analyses examining the relationship 
between the strength of these activations and self-reported physical activity were not 
significant (r = .36 and r = .28 for brodmann’s area 6 and 47, respectively).
ConCLusions: In healthy older adults, cognitive flexibility and inhibition were 
associated with increased activity in the left inferior frontal gyrus and left premotor 
cortex. Brain activity recorded during execution of an executive functioning task 
was not significantly correlated with self-reported physical activity. Future studies 
might use a larger sample size and/or adopt objective measures of physical activity to 
examine the association between physical activity and executive function in healthy 
older adults.



Fr
e

e
 C

o
m

m
u

n
iC

at
io

n
/P

o
st

e
r

MEDICINE & SCIENCE IN SPORTS & EXERCISE®S724 Vol. 44 No. 5 Supplement 

ACSM May 29 – June 2, 2012 San Francisco, California

3568	 Board	#289	 June	2		 9:30	AM	-	11:00	AM
Cardiorespiratory	Fitness	and	the	Effects	of	Acute	Exercise	
on	Executive	Function	in	Young	Adults	
Feng-Ying Chou1, Chia-Liang Tsai2, Tzu-Chi Chen2, Yu-Ting Tseng2. 
1Chi	Mei	Medical	Center,	Tainan	city,	Taiwan.	2National	Cheng	
Kung	University,	Tainan	city,	Taiwan. 
(No relationships reported)

Few studies have assessed the relationship between cardiorespiratory fitness and event-
related potential with regard to executive functioning, and thus the current findings are 
somewhat inconclusive. 
PurPose:  The aim of this study was to examine	cardiorespiratory fitness and 
the effects of acute moderate aerobic exercise on executive function by comparing 
behavioral and electrophysiological performance in young adults. 
metHoDs:  After using a graded maximal exercise test to measure cardiorespiratory 
fitness by assessing maximal oxygen uptake, twenty-eight young male adults were 
classified into high fitness (n=14, VO2max =57.69±6.84 mL*kg-1*min-1) and low fitness 
(n=14, VO2max =37.24±3.53 mL*kg-1*min-1) groups. Each participant performed a 
task switching paradigm, which included a pure task condition with a repeated single 
task (e.g., AAAAAA...) and a mixed-task condition with different tasks using an 
alternating-runs paradigm (e.g., AABBAA...), before and after a 30-min session of 
acute exercise on a treadmill with a carefully controlled workload intensity (60% 
VO2max) while the behavioral and electrophysiological indices were collected. A mixed-
model analysis of variance (ANOVA) was used to analyze reaction time (RT), P3 
latency, and P3 amplitude. 
resuLts: A smaller switching cost on RT was only shown for the high fitness 
group relative to the low fitness group in the post-exercise session (18.85±45.68 vs. 
64.45±67.68 ms, p<.05). The P3 amplitude in the high fitness group was significantly 
larger in the post-exercise session compared to the pre-exercise one (8.30±5.73 vs. 
6.51±5.33 μV, p<.05) in the mixed-task condition. In addition, in the post-exercise 
session, the P3 amplitude was significantly larger for high fitness group relative to the 
low fitness one (8.30±5.73 vs. 4.90±4.43 μV, p<.05). 
ConCLusion: Based on the behavioral performance results, high fitness adults 
demonstrated a more efficient executive function than the low fitness ones in the 
post-exercise session. In addition, the acute exercise used in this work improved the 
electrophysiological performance of the higher fitness adults when performing the task 
switching paradigm.
Keywords:	cardiorespiratory fitness, acute exercise, executive function, task 
switching, event-related potential
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3569	 Board	#290	 June	2		 8:00	AM	-	9:30	AM
Practice	With	A	Prophylactic	Brace	Alters	Knee	Flexion	
During	a	Run	Stop	Jump	Task	
Jeff Nessler, Natalie Terwilliger, Andres Lopez, Trevor Long-
Anastasia, Jacob Studer. California	State	University,	San	Marcos,	
San	Marcos,	CA. 
(No relationships reported)

Anterior cruciate ligament (ACL) injuries are among the most prevalent in sports. 
Previous study has related decreased knee flexion at specific points during athletic 
maneuvers with increased likelihood of ACL injury, and a knee brace that promotes 
increased knee flexion might therefore contribute to reduced risk. Unfortunately, 
athletes may be hesitant to wear a prophylactic knee brace during competition. These 
individuals may therefore benefit from a brace that can promote motor learning such 
that athletes demonstrate increased knee flexion even when the brace is not worn. 
PurPose:  To determine whether one week of practice with a knee extension 
constraint brace can promote increased knee flexion while un-braced at the instant of 
greatest ground reaction force (GRF) during a run-stop-jump (RSJ) task.
metHoDs:  Seventeen recreationally active athletes performed 3 RSJ tasks both 
with and without the knee brace (6 trials total). Ten subjects then took their brace home 
and were instructed to use it for at least 3 hours over 3 exercise sessions throughout the 
following week. The remaining 7 subjects did not use the brace during the week. All 
subjects returned one week later and repeated the 6 RSJ tests. Data were acquired via 
eight camera Vicon motion capture system and two Bertec force platforms, and were 
analyzed using custom routines written in MATLAB.
resuLts: When the second visit was compared to the first for subjects who wore the 
brace throughout the week, knee flexion angle was increased at the instant of greatest 
GRF during the RSJ trials in which the brace was not worn, though this increase was 
not significant (34.49±13.48º vs 51.99±15.86º, p=0.109). No change in knee angle at 
the instant of greatest GRF was noted for the control group. Both groups demonstrated 

significant increases in knee flexion at the instant of touch down during the push off 
phase of the jump (14.5±11.62 vs. 23.46±17.01, p=0.046 for both groups combined).
ConCLusions: These data suggest that a knee extension constraint brace has 
potential for use as a training tool in teaching athletes to avoid movements that might 
place them at higher risk for ACL injury. While initial results are promising, future 
study with additional subjects and more specific training regimens will be useful for 
understanding these effects in greater detail.

3570	 Board	#291	 June	2		 8:00	AM	-	9:30	AM
The	Effects	of	Ankle	Support	on	Kinematics	and	Kinetics	of	
Maximal	Vertical	Jumping	Performance	
Justus D. Ortega, James H.N. Kealalio. Humboldt	State	University,	
Arcata,	CA. 
(No relationships reported)

Evidence suggests that ankle support such as adhesive tape and ankle braces restrict 
range of motion at the ankle joint. However, it is unclear how ankle support may affect 
functional performance. 
PurPose:  To investigate the effects of prophylactic ankle support on the kinematics 
and kinetics of the lower limbs during vertical jumping performance. 
metHoDs:  Kinematic and kinetic data were collected for 12 healthy young NCAA 
Division II Collegiate female athletes (age 22.3 ± 3.6 yrs, mass 65.8 ± 9.4 kg) jumping 
without ankle support and with two different types prophylactic ankle supports (ankle 
stabilizing orthosis brace and closed Gibney basket weave ankle tape). For each of the 
three conditions, subjects performed three maximal height jumps with five minutes rest 
between each jump. For each jump, maximum center of mass (CoM) jump height was 
measured using a force platform. In addition, we used digital motion capture and force 
platform data to quantify ankle, knee, and hip joint angle, torque, and power output. 
We used a MANOVA to determine statistical differences due to ankle support. 
resuLts: Center of mass jump height were similar between the two ankle support 
conditions (tape = 53.5 ± 7.1 cm and brace = 52.0 ± 7.3 cm) and the “no support” 
condition (51.2 ± 7.0 cm, p=0.506). However, maximal plantar flexion motion during 
the force phase of the jump was reduced by approximately 23% in both ankle support 
conditions (24° ± 6) compared to the “no-support” condition (31° ± 7; p=0.016) 
without affecting maximum joint torque and power generation at the ankle, knee or hip 
joints (Table 1). 
ConCLusion: The results of this study suggest that the use of prophylactic ankle 
support effectively reduces excessive ankle motion without compromising jump 
performance.

Lower limb kinematics and kinetic during maximum height jumping
No Brace ASO Brace Tape
Mean SD Mean SD Mean SD

Peak Ankle Plantarflexion (°) 32 6 24 8 24 6
Peak Knee Extension (°) 7 4 3 6 3 5
Peak Hip Extension (°) 10 7 11 6 10 7
Peak Ankle Moment (Nm/kg) 3.5 2.0 3.7 1.4 4.0 1.0
Peak Knee Moment (Nm/kg) 0.85 0.91 0.89 0.81 1.0 0.87
Peak Hip Moment (Nm/kg) 3.7 1.5 3.9 1.5 3.9 1.0
Peak Ankle Power (Watt/kg) 26.6 18.2 23.9 13.5 28.9 12.5
Peak Knee Power (Watt/kg) 11.1 8.7 9.2 5.2 11.6 5.5
Peak Hip Power (Watt/kg) 15.5 7.3 19.1 11.5 17.0 7.2

3571	 Board	#292	 June	2		 8:00	AM	-	9:30	AM
A	Commercialized	Mouthguard	Material	Compared	to	a	
Family	of	Novel	Thermosetting	Materials	
Trenton E. Gould, Olivia D. McNair, Scott G. Piland, Daniel A. 
Savin. The	University	of	Southern	Mississippi,	Hattiesburg,	MS. 
(Sponsor: Michael J. Webster, FACSM)
(No relationships reported)

Mouthguards have been shown to provide a protective effect against orofacial injury. 
However, the most common material (i.e., ethylene vinyl acetate or EVA) has been 
demonstrated to have mechanical and thermal performance limitations. 
PurPose:  To synthesize two novel thiol-ene networks (TENs) and compare their 
physical, mechanical and thermal characterizations to a commercial, EVA-based 
(EVA), mouthguard material 
metHoDs:  The durometer hardness, water absorption, tear strength, impact 
attenuation, glass transition, loss modulus, and storage modulus of the EVA and 
synthesized mouthguard materials were tested according to ASTM guidelines. Thermal 
measurements were acquired with standard differential scanning calorimetry (DSC) 
and dynamic mechanical analysis (DMA) techniques. Tests were conducted on 5 
separate specimens at both room 23 ± 2°C and intra-oral 37 ± 2°C temperatures. 
Several 2 (temperature) X 3 (material) factorial ANOVAs were conducted with Tukey 
HSD post-hoc tests as necessary. 
resuLts: DSC results noted different mean glass transition temperatures (F2,12 = 
10119.64, p < .05) between the materials. A Tukey HSD post hoc test revealed two 
homogeneous subsets with EVA as sole membership in one group and AMTEN and 
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UMTEN as members of the second group. DMA results confirmed the finding (F2,12 
= 3911.13, p < .05) and follow-up results. Mean hardness decreased at a greater 
rate (F2,24 = 20.29, p < .05) for UMTEN than it did for either AMTEN or EVA at 
approximate intra-oral temperature. Water absorption rate between temperatures was 
equivocal for UMTEN and EVA and higher (F2,24 = 43.77, p < .05) for AMTEN. The 
rate of decrease in tear strength was greater (F2,24 = 67.75, p < .05) for UMTEN than 
for AMTEN or EVA at the elevated temperature. The mean impact resistance increased 
for EVA and decreased for AMTEN and UMTEN materials (F2,24 = 113.65, p < .05) 
at intra-oral temperature.
ConCLusions: Urethane-based TENs are promising as a thermosetting class 
mouthguard material with values matching or exceeding those obtained by EVA-based 
mouthguard materials across multiple types of physical, mechanical, and thermal tests. 
In order to abate orofacial injury, it is important to continue making strides in novel 
material development and testing to offer the best protection possible.

3572	 Board	#293	 June	2		 8:00	AM	-	9:30	AM
Performance	Effects	of	a	Self-Adapted	Jaw	Repositioning	
Mouthguard	in	Male	Athletes	
Devon L. Golem, Shawn M. Arent, FACSM. Rutgers	University,	
New	Brunswick,	NJ. 
(No relationships reported)

Previous evidence suggests that jaw repositioning mouthguards may improve 
anaerobic performance. However, the technical and expensive process of development 
often limits accessibility of these ergogenic aids. Manufacturers have attempted to 
produce a more affordable, self-adapted (SA) jaw repositioning mouthguard. 
PurPose:  To determine the effects of a SA jaw repositioning mouthguard on 
aspects of physical performance in athletes. 
metHoDs:  College-aged, male athletes (N = 13, Mwt = 77.5 +/- 3.4 kg, Mht = 
174.5+/- 1.9 cm, Mage = 21.0 +/- 0.5 yr.) participated in this crossover study. Subjects 
were randomly assigned to order of use of the SA jaw repositioning mouthguard 
(SA), a placebo mouthguard (PLA), and a no-mouthguard control (CON). Following 
a familiarization and fitting session, subjects completed 3 separate testing sessions in 
which they completed a dynamic balance test, vertical jump (VJ), hexagon agility test, 
3-repetition maximum test for bench press (3RM BP), and maximal aerobic capacity 
treadmill test (VO2max). 
resuLts: RM ANOVA revealed a trend for significant difference on time in center 
balance (P=.078). Follow-up tests suggested that this was due to a trend for improved 
balance with SA compared to PLA (SA: 19.1 +/- 1.8 s; PLA: 16.9 +/- 1.3 s, P=.064). 
The difference between SA and CON was not significant (CON: 17.9 +/- 1.5 s, P=.16). 
There were no significant condition effects for VJ (CON: 23.0 +/- 0.6 in; PLA: 22.9 +/- 
0.6 in; SA: 22.5 +/- 0.6 in; P = 0.43), agility (CON: 11.1 +/- 0.5 s; PLA: 10.8 +/- 0.3 
s; SA: 10.5 +/- 0.3 s; P = 0.19), 3RM BP (CON: 95.8 +/- 5.3 kg; PLA: 94.2 +/- 5.3 kg; 
SA: 95.5 +/- 5.2 kg; P = 0.11), or VO2max (CON: 46.8 +/- 4.1 ml/kg/min; PLA: 47.0+/- 
4.3 ml/kg/min; SA: 47.7 +/- 4.1 ml/kg/min; P = 0.73). 
ConCLusion: The SA jaw repositioning mouthguard did not generally affect 
performance when compared to the CON and PLA conditions. Neuro-dentistry 
techniques may be required to promote jaw positioning necessary to elicit 
improvements in performance. The absence of significant differences still supports 
the use of mouthguards for safety. The recommendation for mouthguard use is often 
ignored by athletes concerned about possible negative influences on performance. 
This study provides evidence that mouthguard use does not interfere with physical 
performance. Funding was provided by Shock Doctor™

3573	 Board	#294	 June	2		 8:00	AM	-	9:30	AM
Change	In	Hind	Foot	Kinematics:	Effect	Of	Footwear	
Mako Fukano, Toru Fukubayashi. Waseda	University,	Tokyo,	Japan. 
(No relationships reported)

The relationship of athletes and footwear is important to sports performance. The 
bones and soft-tissues of the hind foot act as a shock attenuator at foot strike and the 
relative bony motions within the hind foot are the subject of intense research interest 
for their roles in lower extremity pathology. However, there is little quantity data of the 
effect of footwear on the hind foot kinematics.
PurPose:  The purpose of this study was to demonstrate the footwear effects on the 
hind foot kinematics during landing.
metHoDs:  6 healthy male subjects participated in this study (age: 23.4±3.4 y. o., 
height: 172.5±6.1 cm, weight: 63.3±10.8 kg). IRB approved informed consent was 
obtained from all subjects. All subjects performed single leg landing from a height of 
10 cm with the knee extended under two conditions; barefoot and shod. All trials were 
recorded using cineangiography at a rate of 60 Hz. CT scans from 15 cm proximal to 
the lateral malleoulus to the plantar surface were obtained for each foot/ankle using 
CT imaging with a slice thickness of 0.4 mm. 3D bone surface models of the tibia, 
talus and calcaneus were created from the CT images. In vivo three dimensional bone 
positions during landing were determined using 3D-2D model-image registration 
techniques with bone models and single-plane cineangiographic images between the 
times of toe contact and 250 msec after landing. All angles were referenced to zero at 
the toe contacts.
resuLts: The range of motion of the talocrual joint in shod condition was 

comparable between shod and barefoot conditions. The range of motion of the subtalar 
joint in shod condition was significant smaller than that of barefoot. The range 
of motion of dorsi/plantarflextion at the subtalar joint between barefoot and shod 
conditions were 5°±3 and 4°±3, respectively. Range of motion of eversion/inversion 
were 6°±3°and 5°±2°, respectively and external/ internal rotation were 6°±2° and 
4°±2°, respectively.
ConCLusion: This study suggested that footwear effect a change in the kinematics 
of the hind hoot during landing.

3574	 Board	#295	 June	2		 8:00	AM	-	9:30	AM
Mechanical	Evaluation	Of	Elastic	Devices	Used	In	Resistance	
Training.	
Wagner Martins, Rafael Souza, Juscelino Blasczyk, Michel Santos 
Silva, Ariel Vieira, Hugo Paulista, Ricardo Oliveira. Universidade	de	
Brasília,	Brasília,	Brazil. 
(No relationships reported)

PurPose:  Determine Load vs. Strain (LS) values of Elastic Devices (ED) 
(Elastos®) in a laboratory traction test.
metHoDs:  Our sample was composed by 105 ED (elastic tubes with average 7cm) 
of 7 different diameters (identified by different colors) with hooks at their extremities. 
For the test we utilized a traction machine (MTS® System Corporation, model MTS 
810). To measure the elastic force, a load cell with capacity of 100kgf and sensitive 
of 2mV/V was connected to one extremity of the ED and the upper arm of a traction 
machine, and the other extremity was connected to the inferior arm of machine. To 
measure force and dislocation data, we used the Station Manager Software MTS 810. 
The dislocation speed for each ED was 5 mm/min. The room temperature was constant 
at 23º Celsius and 50% air relative humidity. The tests were realized at the Mechanical 
Engineer’s Lab (University of Brasilia). Statistical analysis was realized using average 
and standard deviation for each color at each stretching position.
resuLts: We obtain results for each sample of each color (15 samples for each 
color) for loads at 50%, 100%, 150% and 200% stretching.
ConCLusions: The traction test allowed the determination of values for LS of 
ED used in this study, offering a possibility of quantitative control of intensity, an 
important variable to manipulate the resistance training

Loads vs. Strain values

Strain(%) Load (Kgf)

Yellow(n=15) Red(n=15) Green(n=15) Blue(n=15) Black(n=15) Grape(n=15) Gold(n=15)

50 1,05 (±0,24) 1,59 (±0,16) 1,81 (±0,18) 2,27 (±0,33) 2,99 (±0,19) 4,25 (±0,26) 6,48 (±0,09)

100 1,56 (±0,32) 2,34 (±0,17) 2,64 (±0,21) 3,48 (±0,48) 4,36 (±0,29) 6,21 (±0,33) 9,45 (±0,16)

150 1,95 (±0,33) 2,93 (±0,18) 3,27 (±0,23) 4,39 (±0,56) 5,45 (±0,27) 7,63 (±0,35) 11,86 (±0,28)

200 2,36 (±0,33) 3,51 (±0,24) 3,86 (±0,24) 5,49 (±0,95) 6,43 (±0,28) 8,85 (±0,59) 13,88 (±0,60)

3575	 Board	#296	 June	2		 8:00	AM	-	9:30	AM
Linear	Impact	Energy	Attenuation	Of	A	Novel	American	
Football	Helmet	Liner	
David E. Krzeminski, James T. Goetz, Nadine M. Lippa, Andrew 
P. Janisse, Scott G. Piland, Trenton E. Gould, James W. Rawlins. 
University	of	Southern	Mississippi,	Hattiesburg,	MS. (Sponsor: 
Michael J. Webster, FACSM)
(No relationships reported)

Abating sport-related concussion necessitates evaluation of protective head gear 
product claims. Research associated with the initial development of a novel inner liner 
technology was published in peer reviewed scientific literature. Furthermore, multiple 
patents have been awarded to the American football helmet manufacturer for the novel 
liner technology. 
PurPose:  To verify, further define, and substantiate published findings and product 
claims related to linear impact energy management of a thin-walled collapsible air 
chamber (absorbers). 
metHoDs:  Absorbers (N=15) from three adult football helmets were impacted 
at predefined velocities of V1=1.3 m/s, V2=2.3 m/s, V3=3.0 m/s, V4=4.0 m/s, and 
V5=4.7 m/s using an instrumented drop tower. Force data were acquired via an 88 kN 
load cell and compression behavior was captured via high speed video at 2100 fps. 
resuLts: Mean peak compression forces, mean maximum compression height, and 
percent compression were: V1 (734.67 N ±30.98; 21.78 mm ±.33; 42.6%), V2 (955 
N ±13.11; 13.04 mm ±.60; 65.6%), V3 (1637.67 N ±12.42; 7.70 mm ±.35; 76.8%), 
V4 (9254.67 N ±297.61; 5.01 mm ±.36; 86.8%), and V5 (15849 N ±401.43; 4.04 mm 
±.05; 89.4%). A bell-shaped curve was observed at V1, while V2 and V3 exhibited 
trapezoidal behavior. V4 and V5 curves exhibited an initial trapezoidal region followed 
by a leptokurtic region. 
ConCLusions: Impulsive forces appear to be ideally managed up to a V3 
threshold, whereas reported velocities associated with on-field outer shell impacts 
exceed 7.0 m/sec. Thus, focal outer shell impacts should be investigated to examine 
the degree to which velocity is diminished prior to liner load transfer and the extent 
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adjacent absorbers participate. Additionally, the leptokurtic region of the V4 and V5 
curves indicates a third phase that may be defined as densification as demonstrated by 
the compression approaching 90%. Further investigation into physical, mechanical, 
and thermal characteristics of shock absorber constituent materials is warranted to 
potentially provide higher levels of prevention of sport-related concussion.

3576	 Board	#297	 June	2		 8:00	AM	-	9:30	AM
Evaluation	Of	Novel	Football	Helmet	Liner	Claims	
Andrew P. Janisse, Nadine M. Lippa, James T. Goetz, David E. 
Krzeminski, Trenton E. Gould, James W. Rawlins, Scott G. Piland. 
University	of	Southern	Mississippi,	Hattiesburg,	MS. (Sponsor: 
Michael J. Webster, FACSM)
(No relationships reported)

Athletes have been reported to incur multiple impact exposures during practice and 
games. To abate injury, protective head gear liner systems must match up to product 
claims. A novel liner associated with a new design of football helmet is comprised of 
multiple thin-walled air-filled chambers (absorbers), each outfitted with a foam-filled 
pad purported to improve impact attenuation and maintain chamber durability. 
PurPose:  To investigate specific claims, detailed in the patent literature, that the 
foam-filled pad improves impact force attenuation and durability of the absorber 
system. 
metHoDs:  Absorbers (N=18) were randomly assigned into two groups: foam pad 
intact (n=9) and removed (n=9). Absorber attenuation and durability were assessed 
across three impact velocities (V1=1.3 m/s, V2=3.0 m/s, V3=4.0 m/s) via 15 impacts at 
one minute intervals. Force data were obtained using an instrumented drop tower. For 
each impact velocity, a 2 (Condition: pad, no pad) X 15 (Trials: impacts 1-15) mixed 
model repeated measures ANOVA was conducted. 
resuLts: No interaction or main effects were observed for peak compression 
force at V1. However, between, within and interaction effects were found at V2 
(F(1,4)=70.51, p=.001, f=4.36; F(14,56)= 32.13, p=.001, f=2.84; and F(14,56)=17.25, 
p=.001, f=2.06, respectively). V3 elicited both a between (F(1,4)=213.43, p=.001, 
f=7.00) and within (F(14,56)=18.01, p=.001, f=2.13) effect, but no interaction effect. 
ConCLusions: No improvement in damping or durability was provided with 
foam pad at V1. Absorber force attenuation degraded over multiple impacts at V2 and 
V3. The foam pad improved force attenuation and absorber durability at V2, but this 
protective effect diminished at V3. Findings provide velocity-specific support for the 
novel helmet liner claims.

3577	 Board	#298	 June	2		 8:00	AM	-	9:30	AM
Watts	Up	-	Measuring	Power.	A	Mobile	Device	For	
Measuring	Muscular	Power:	A	Validation	Study	
Andy Matthews, Rachel Klimetz, Michelle Gray. University	of	
Arkansas,	Fayetteville,	AR. 
(No relationships reported)

The testing of speed and power is vital to accurately assessing many sport movements 
and activities of daily living. The current devices used to measure power accurately 
in a lab setting are prohibitively expensive and limited in the movements that can be 
performed. Many of the field measures for power are contraindicated for older adults. 
The Tendo Weightlifting Analyzer (Tendo; Tendo Sports Machines, Trencin, Slovak 
Republic) device is both affordable and flexible in the measures that can be taken. The 
Tendo can be used to safely measure power in an older adult population, and can assess 
sport specific movement. 
PurPose:  The purpose of this study was to compare the power measurements of the 
Tendo to two well-established measures of power in an attempt to validate the Tendo. 
metHoDs:  Fifty-two individuals (n = 52) participated in a field measure and a lab 
measure in an attempt to validate the Tendo. The field measure included connecting 
the participant to the Tendo and performing a vertical jump as measured on a Vertec 
Jump Training System (Vertec, Sports Imports, Hilliard, OH). Participants repeated 
attempts until failing to move an additional vane on two consecutive attempts. The 
lab measure included connecting the participant to the Tendo and analyzing power in 
knee extensions using the Biodex isokinetic dynamometer (Biodex; Biodex Medical 
Systems, Inc. Shirley, NY). The Biodex was set to move at 240 degrees/second. The 
average maximum power in watts from the Tendo and average watts from the Biodex 
were paired. A Pearson’s product moment correlation coefficient was performed 
comparing the Tendo and the vertical jump results as well as comparing the Tendo and 
the Biodex results. 
resuLts: A significant positive correlation was found in both the established field 
and power measures when compared to the Tendo. The Tendo and Biodex outputs 
resulted in a large positive correlation (r = .55, p	= .01). The Tendo and Vertec outputs 
resulted in a similarly large positive correlation (r	= .55, p	= .01). 
ConCLusion: These results indicate a strong correlation between the Tendo and 
both the Vertec and the Biodex validating the use of the Tendo as an appropriate 
measure of power in both lab and field settings. The flexibility and ease of use of the 
Tendo open the possibility of studies of power that were formerly unrealistic.

3578	 Board	#299	 June	2		 8:00	AM	-	9:30	AM
A	Comparison	of	Three	Brands	of	Knee	Wrap	on	Peak	Knee	
Torque	
Glen E. Fincher, II, Steven K. Rohr, Taylor D. Sams. Ashland	
University,	Ashland,	OH. 
(No relationships reported)

PurPose:  The purpose of this study was to determine if there were statistically 
significant differences in the effects of three commonly used brands of knee wrap 
(EFS, Inzer Gripper, and Titan RPM) on peak knee torque among highly strength 
trained collegiate athletes.
metHoDs:  Eight healthy male, highly strength trained competitive collegiate 
athletes, ranging in age from 19-22, were utilized in this study. A CSMI Humac 
Norm isokinetic extremity testing system was used to evaluate peak torque during 
continuous passive movement isokinetic leg extension with knees (a) unwrapped and 
(b) wrapped (utilizing each of the three brands of knee wrap). The “crossed” taping 
method was utilized in this study. Paired samples t-tests were used to determine if there 
were statistically significant differences between the “wrapped” and “unwrapped” 
conditions. One-way analysis of variance was then used to determine if there were 
statistically significant differences in peak torque among the three knee wrap brands 
during the testing conditions. Alpha levels were set a priori at 0.05 to determine 
statistical significance.
resuLts (reported by mean change + SD): The changes in peak torque utilizing EFS 
(23.38 + 11.11 ft-lb), Inzer Gripper (25.50 + 8.62 ft-lb), and Titan RPM (23.50 + 8.90 
ft-lb) were all significant compared to the unwrapped condition (p= 0.000). There were 
no significant differences in peak knee torque among the three brands of knee wrap 
utilized in this study (p=0.684).
ConCLusions: The data from this study indicate that the use of knee wraps, 
regardless of brand, significantly improve peak knee torque among highly strength 
trained male collegiate athletes. The data also indicate that there are no significant 
differences among EFS, Inzer Gripper, and Titan RPM knee wrap brands with respect 
to peak isokinetic knee torque.

3579	 Board	#300	 June	2		 8:00	AM	-	9:30	AM
Effects	of	Chainring	Design	on	1km	Time	Trial	Performance	
Over	Six	Weeks	in	Competitive	Cyclists	and	Triathletes	
Robert D. Clark, Christiane R. O’Hara, Todd Hagobian, Karen 
McGaughey. Cal	Poly	State	Univ,	San	Luis	Obispo,	CA. 
(No relationships reported)

PurPose:  The purpose of this study was to examine the effects of chainring type 
(circular vs. the non-circular Rotor Q-Ring) on performance during a 1km time trial 
and physiological responses over a six week period. 
metHoDs:  Eight competitive male cyclists and triathletes were pre-tested using the 
original circular chainring. Graded submaximal exercise tests were followed by the 
1km time trial with subjects using their own racing bicycle. The circular chainrings 
were then removed and replaced with Rotor Q-Rings during the intervention period. 
Subjects trained and raced with this alteration to their bicycles and repeated the 
submaximal and 1km performance tests for the next four weeks. Post-testing occurred 
with the original circular chainrings for the final week of testing. Oxygen consumption, 
carbon dioxide output, heart rate, ventilation, respiratory exchange ratio, and perceived 
exertion were continuously measured during the submaximal tests. Blood lactate 
concentration was measured during the last 30 s of each three minute stage. 
resuLts: The main findings were: Significant increases in performance in the 1km 
time trial with Rotor Q-Rings compared to circular chainrings. Subjects completed 
the time trial on average 1.6 seconds faster (p < 0.05), increased average speed 
approximately 0.7 kph (p < 0.05), and increased average power approximately 26 watts 
(p < 0.05). Furthermore, these performance measures were consistent during the four 
weeks employing the Rotor Q-Rings. Post-test performance levels returned to initial 
values during week 1 pre-testing with the circular chainrings. 
ConCLusion: It appears from this study that cycling with the Rotor Q-Ring offers 
an ergogenic effect that is apparent after only one week of exposure and that long term 
physiological adaptations are not required. It appears that the coordinative structure 
employed during cycling is well adapted to this alteration in the bicycle drivetrain.
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Validation	Of	A	Novel	Mouthguard	For	Measurement	Of	
Linear	And	Rotational	Accelerations	During	Head	Impacts.	
James Mattson, Rebecca Shultz, Jeremy Goodman, Scott Anderson, 
Daniel Garza. Stanford	University,	Stanford,	CA. 
(No relationships reported)

PurPose:  As many as 3.8 million sports-related brain injuries occur annually 
in the United States, yet our understanding of the mechanism remains unclear. 
Cadaveric and animal studies have sought to characterize this mechanism, including 
relative contributions of linear and rotational accelerations of the head. Methods for 
measuring head impacts have included laboratory reconstruction of concussive events 
and utilization of instrumented helmets. This study seeks to validate the use of an 
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instrumented mouthguard (MG) to measure head impacts in vivo.
metHoDs:  Three instrumented MGs (X2Impact, Seattle) were individually placed 
and secured with an adjustable mandible in a helmeted headform of similar dimensions 
as a Hybrid III anthropometric headform. Linear accelerometers and gyroscopes 
were mounted at the head’s center of gravity (CG). The headform was impacted 
using a twin-wire drop test to the standards of the National Operating Committee on 
Standards for Athletic Equipment from a minimum of 7 heights ranging from .05m 
to 1.72m, with at least 5 drops per height. Impact locations were from -180° to 180° 
azimuth in 45° increments at elevations of 0°, 45°, and 90°. A custom analysis software 
(X2Impact, Seattle) transformed MG accelerations to calculate peak linear acceleration 
(PLA), peak rotational velocity (PRV), and peak rotational acceleration (PRA) of the 
head’s CG. Mixed effected linear models compared transformed data from MGs to 
data from the CG sensors, creating 95% confidence intervals for r2, slope, and average 
offset.
resuLts: Analysis showed strong correlations for PLA (r2 = .9374 ± .0047), PRV 
(r2 = .9663 ± .0026), and PRA (r2 = .8822 ± .0086). Slopes of linear regressions were 
.976 ± .009 for PLA, .988 ± .007 for PRV, and 1.039 ± .014 for PRA. Average percent 
offsets were -2.88 ± 2.16% for PLA, 3.61 ± 2.32% for PRV, and 2.83 ± 4.85% for 
PRA. Average offset for location of impact was 1.63 ± 3.74° azimuth and -1.57 ± 0.48° 
in elevation.
ConCLusions: Results from this study showed that instrumented MGs can 
accurately measure head impacts. Utilization of this device will provide further 
characterization of linear and rotational biomechanics of head impacts in helmeted 
and non-helmeted sports, with future studies allowing for stronger understanding of 
possible thresholds and mechanisms of traumatic brain injury.
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Effects	Of	A	Soccer	Specific	Warm-up	And	A	Competitive	
Match	On	Knee	Proprioception	
José Oliveira1, Eduardo Salgado1, Fernando Ribeiro2. 1University	
of	Porto,	Faculty	of	Sport,	Porto,	Portugal.	2CESPU,	Polytechnic	
Health	Institute	of	the	North,	Gandra	PRD,	Portugal. 
(No relationships reported)

Changes in skeletal muscle function induced by pre-participation warm-up and 
prolonged fatiguing exercise might lead to alterations of proprioception, namely knee 
joint position sense.
PurPose:  To assess the effect of pre-participation warm-up and fatigue induced by 
an official soccer match on knee joint position sense of soccer players.
metHoDs:  Fourteen healthy adult male soccer players (age: 25.9 ± 4.6 years old) 
were assessed for rate of perceived exertion and knee joint position sense at rest, 
immediately after a standard warm-up (duration 25 min), and immediately after a 
competitive soccer match (90 minutes duration). The evaluation of rate of perceived 
exertion was performed using Borg’s rating of perceived exertion scale (scale of 6 to 
20 points). Subjects were considered to be fatigued if they reported an RPE of 15 or 
above. Knee joint position sense of the dominant limb was evaluated by ipsilateral 
active limb matching responses of a passively determined position, without visual 
input, in open kinetic chain.
resuLts: Perceived exertion increased significantly from rest to the other 
assessments (rest: 8.6 ± 2.0; after warm-up: 12.1 ± 2.1; after soccer match: 18.5±1.3; 
p<0.001). Compared to rest, after the warm-up, absolute angular error decreased 
significantly (4.1 ± 2.0° vs 2.0 ± 1.0°; p<0.05). After the match, absolute angular error 
(8.7 ± 3.8°) increased significantly comparatively to both rest and the end of warm-up 
(p<0.05). The relative error showed directional bias with underestimation of the test 
position.
ConCLusions: Joint position sense acuity was increased by pre-participation 
warm-up exercise and decreased by soccer match induced fatigue.




