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Aging, Maximal Aerobic Capacity, and Running
Economy in Trained Distance Runners
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Minnesota, Minneapolis, MN. (Sponsor: Eric M. Snyder,
FACSM)
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Aging, Maximal Aerobic Capacity, and Running Economy in Trained Distance
Runners

Maximal aerobic capacity (VO,, ) tends to decline with age, even in trained long-
distance runners. However, it is possible that running economy (RE), another predictor
of performance, may be preserved. Furthermore, previous research has measured

RE as the submaximal rate of oxygen consumption in ml O, *kg body mass ' * min

" (VO,), whereas it is more valid to express RE using allometric scaling of body

mass (alloVO,) or as the energy cost of running (EC), in kcal * kg body mass * *

min . The percent of VO %VO, ) at which a submaximal run occurs is also

2max ( 2max-

related to performance. PURPOSE: To evaluate VO, , alloVO,, EC, and %VO,  in
runners across a wide age range and determine whether aging is associated with these
performance-related measures. METHODS: Runners aged 20-66 years completed two
running tests. Study visits took place within four weeks of a goal race of 10-26.2 miles.
Subjects ran for five minutes at 88% of their predicted age-based maximum heart rate,
which approximates a marathon-intensity effort. Athletes then performed a VO, test.
AlloVO, was calculated using body mass®“. Energy cost was determined using caloric
equivalents based on mean respiratory exchange ratio, which takes substrate utilization
into account. Pearson’s correlations were used to determine relationships between

age and running performance variables. RESULTS: Runners (n =22, 11 females;

body mass index 22.54 2.9 kg * m?) had a mean VO, of 53.2+10ml O, * kg

* min (range: 35.6-69.9). Age was not significantly correlated with VO, . alloVO,,

or %VO, (respectively: r=-0.281, p=0.205; r==0.172, p = 0.470; r = -0.191,p =
0.42). Age was highly correlated with EC (r = 0.721, p = 0.001). CONCLUSIONS: In
this population, age was not related to maximal or submaximal oxygen consumption.
The strong positive relationship between age and EC suggests that substrate use during
submaximal running may change with age in trained distance runners.
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HoppingExercise Training Improves Postural Control in
Healthy Older Adults

Toshiaki Nakatani, Kazufumi Terada, Koji Kawakami, Kazuki
Kino, Mika Imai, Shota Shinomiya. Tenri University, Tenri,
Japan.

(No relevant relationships reported)

Older adults exhibit increased postural sway motion, increasing fall risk. Exercise
programs can improve postural control and reduce fall risk in older adults. PURPOSE:
This study aimed to investigate the effects of hopping exercise training on postural
control during quiet standing in healthy older adults. METHODS: Thirty-one
community-dwelling older adults were randomly assigned to either a hopping exercise
group [HEG, n =16 (men = 3), mean age = 71.5 + 5.3 years] or a balance exercise
group [BEG, n= 15 (men = 1), mean age = 71.1 + 4.9 years]. Both groups performed
a 12-week exercise training program. HEG performed two sets of two-legged hopping
at a frequency of 90 bpm until reaching a score of 15 (hard) on the Borg Rating of
Perceived Exertion scale twice a week. BEG performed balance exercise on a foam
stability pad or soft balance beam. At a welfare center, all subjects participated in a
60-min supervised group exercise session once every 2 weeks. Outcome measures
included the center of foot pressure (CoP) sway parameters during quiet standing with
eyes open (EO) and eyes closed (EC) for 30 s. RESULTS: Repeated measures analysis
of variance showed a significant interaction effect of path length in an enveloped area
with EC (P = 0.03) and main effects of time of path length (P = 0.027), enveloped area
(P =10.029), and sway velocity (P = 0.031) with EO. After the training session, HEG
demonstrated a significantly increased path length in an enveloped area with EC (21.5
+7.9vs. 26.3 + 13.0 cm?, P < 0.05) and a significantly decreased path length (45.0 +
17.4 vs. 37.6 + 12.5 cm, P < 0.05), enveloped area (2.71 + 1.40 vs. 2.09 + 1.25 cm?, P
<0.05), and sway velocity (2.25 + 0.87 vs. 1.88 + 0.63 cm/s, P < 0.05) with EO. BEG
demonstrated no changes in CoP sway parameters with EO or EC. CONCLUSION:

Vol.49 No.5 Supplement S303

Twelve-week hopping exercise training can improve postural control with EO and EC
in older healthy adults. Hopping exercise is a safe, practical, and effective training
approach in older people. Supported by JSPS Kakenhi Grant Number 26350767.
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The Effects Of Tempo-adjusted Music On Gait Speed
And Functionality In Middle-aged And Older Adults

Jeffrey M. Janot, Saori Braun, Nicole Cisewski, Anna Stover,
Samantha Noetzelman, Lauren Grover. University of Wisconsin-
Eau Claire, Eau Claire, WI.

(No relevant relationships reported)

PURPOSE:Tempo-based music is capable of impacting gait patterns and functionality,
however, there is little knowledge on how technological applications (apps) that match
music tempo to self-selected gait speed can impact gait patterns. The purpose of this
study was to determine if functionality and self-selected gait speed in community-
dwelling middle aged and older adults can be improved both acutely (in one bout)

and over a three-week period by utilizing an app that changes music tempo to match
pace. METHODS: Twenty-six (14 females, 12 males) participants, aged 56-80

years old were recruited for this study. All participants were previously involved in

a regular exercise program. Participants were randomly assigned to control (CTL)

or training (TRN) group. The CTL group walked with the music app for one bout to
measure acute effects then adhered to a 3-wk walking program (2x’s/week) without
music. The TRN group used the music app for the full 3-wk walking program. Main
outcome measures included a 10-m walk test (10mWT), a 15-min walk test (15MWT),
and the timed up-and-go test (TUG). RESULTS: There were significant (p <.05)
improvements seen during the acute session (1.584+0.19 m/sec music app vs 1.49+0.18
m/sec no music) across all participants and improvements in TUG (CTL: 9.53+0.47
sec pre-study vs 8.83+0.52 sec post-study; TRN: 8.70+0.45 sec pre-study vs 7.92+0.50
sec post-study), regardless of group assignment. Also, there were no significant (p >
.05) differences in the 10mWT (CTL: 1.48+0.09 sec pre-study vs 1.55+0.07 sec post-
study; TRN: 1.66+0.09 sec pre-study vs 1.70+0.07 sec post-study) or I5SMWT (CTL:
1.49+0.05 m/sec pre-study vs 1.55+0.07 m/sec post-study; TRN: 1.49+0.05 m/sec
pre-study vs 1.56+0.07 m/sec post-study) tests times for both groups over the 3-wk
period. CONCLUSIONS: These results demonstrated that a music app that matches
walking tempo may be an effective means to acutely improve speed and functionality
as measured by the TUG test in middle aged and older adults. Future studies should
explore longer intervention programs to improve self-selected walking speeds or
employ a similar program with individuals who were previously inactive.

1517 Board #4 May 31 1:00 PM - 3:00 PM

Ipsilateral and Contralateral Rapid Torque Adaptations
To Unilateral Resistance Training In Young and Older
Males

Alex A. Olmos!, Garrett M. Hester!, Zachary K. Pope?,
Mitchel A. Magrini’, Ryan J. Colquhoun®, Alejandra Barrera-
Curiel?, Carlos A. Estrada?, Jason M. DeFreitas*. 'Kennesaw
State University, Kennesaw, GA. *Oklahoma State University,
Stillwater, OK. *Oklahoma State Univeristy, Stillwater, OK.
*Oklahoma State University, Stilwater, OK.

(No relevant relationships reported)

While the efficacy of unilateral resistance training (RT) to increase strength in the
untrained limb (i.e., cross-education) is well established, it is less clear if cross-transfer
of rapid torque characteristics occurs, and if age affects these adaptations. PURPOSE:
To identify the effects of short-term, unilateral RT on rapid torque characteristics in
the untrained limb of young and older males. METHODS: Twenty-two untrained,
young (age = 21.43 + 2.29 yrs, body mass = 81.03 + 12.71 kg) and nineteen older (age
=65.78 £ 9.83 yrs, body mass = 87.23 + 13.34 kg) males were randomly assigned

to either a training (young trained group [YTG] and old trained group [OTG]) or
young and old control groups. The YTG and OTG performed 3 sessions per week

of isokinetic RT for 4 weeks. RT sessions consisted of maximal concentric knee
extensions at 45°-s™ with an emphasis on ballistic intent for 4 sets of 10 repetitions.
Maximal voluntary isometric contractions of the trained and untrained knee extensors
were performed before (PRE) and after week 4 (POST) of RT on a dynamometer. Peak
torque (PT) in addition to rate of torque development and impulse from contraction
onset to 30 ms (RTD,; and IMP_ , respectively) and 100-200 ms (RTD,, ,, and
IMP, > respectively) were recorded for analysis. Three-way (age [young vs. old]

x group (training vs. control) x time (PRE vs. POST) repeated measures analyses

of variance were used for each dependent variable. RESULTS: For the untrained

leg, there was no effect of training on RTD ,, IMP . RTD, ... or IMP . (p

> 0.05). However, a 2-way (group * time) interaction indicated that PT increased

at POST similarly between the YTG and OTG (+11%; p = 0.003) compared to the
control groups. For the trained leg, a 2-way (group x time) interaction indicated that
PT (+21.1%; p < 0.001) and IMP , (+7.0%; p = 0.038) increased at POST similarly
between the YTG and OTG compared to the control groups. Similarly, RTD, .,
demonstrated a nearly significant increase that was similar between the YTG and OTG

_|
T
(e
uy)
n
>
=<
>
-<
=
N
=
®

Abstracts were prepared by the authors and printed as submitted.



ee]
o
9V
™
>
<
=
x
()
)]
o
2
I
—

S304 Vol.49 No.5 Supplement

(+11.2%; p = 0.051). CONCLUSION: Cross-education of strength was unaffected by
age, however, neither young nor older males demonstrated cross-education of rapid
torque characteristics. Further, while rapid torque characteristics were improved in the
trained leg, age was not influential on these adaptations.
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Copper - Zinc Serum Traces, Lipid Profile, Geriatric
Depression, and Daily Living Activities in Older Adults
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Edyleiba Rojas', Carlos E. Rondén', Thairy G. Reyes-Valero®,
Rafael A. Reyes-Alvarez>. 'University of The Andes Mérida-
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This study aims to assess serum traces of copper (Cu) and zinc (Zn), lipid profiles,
geriatric depression level and activities of daily living (ADL) scale index in older
adults affiliated with two different programs of physical activity (PA) levels. In the
first program, Exercise for Health, members perform regular PA (at least 60 minutes,
3 times per week) and the second one represents a Nursing Home (NH) without
regular physical activity each week. Methods: Thirteen men and women in the PA
group (age: 64.7+4.8 years) and 34 men and women in the NH (age: 77.9+5.3 years)
with no previously documented cardiovascular disease participated in the study.
Anthropometric measurements were performed and blood was drawn from left arm.
Serum traces of Cu and Zn were determined by atomic absorption spectroscopy,

lipid profiles by absorbance and colorimetric assays, levels of geriatric depression
with Yesavage’s scale index, and activities of daily living with Katz’s index of
independency in ADL. Results: The results revealed similar serum trace of Cu (PA:
0.62+0.02; NH: 0.64+0.02 mg/L) and Zn (PA: 0.29+0.01; NH: 0.31+0.011 mg/L), and
lipid profile (total cholesterol, PA: 163.92+47.24, NH: 160.06+36.16 mg/dL; HDL, PA:
38.62+9,8 mg/dl, NH: 37.79+7.53 mg/dl; LDL, PA: 102.85+33.75, NH: 109.24+29.19
mg/dl; VLDL, PA: 20.69+8.6, NH: 13.03+4.26 mg/dl; triglycerides, PA: 103.38+45.13,
NH: 65.62+21.19 mg/dl) between both older adults groups. However, NH group
showed higher level of geriatric depression (70.5% vs. 38.5%) and dependency when
performing activities of daily living (ADL). Conclusions: Even though participants
were involved in different levels of physical activity level, serum traces of Cu and Zn,
and lipid profile were within a normal limits range, but institutionalized older adults
showed higher tendency toward depression and difficulties with daily living activities.

MEDICINE & SCIENCE IN SPORTS & EXERCISE®
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Heavier, Stronger for Better Bone Mineral Density of
Middle Age and Older Adults

Xiong Qin, Weimo Zhu, FACSM. University of Illinois at
Urbana and Champaign, Urbana, IL. (Sponsor: Weimo Zhu,
FACSM)

(No relevant relationships reported)

PURPOSE: Lost of bone mineral density (BMD) could lead to a serious health
consequence for middle age and older adults. It is well known that BMD declines as
a person becomes aging. It is also observed that heavier individuals tended to have a
better bone mineral density, which led an assumption that stronger persons should have
a more dense bone. This hypothesis, however, has not been examined using the large
population data. This study was to fill this gap.

METHODS: Data from the 2013-2014 National Health and Nutrition Examination
Survey (NHANES) were used for the study, in which a sample of 3127 (representing
a weighted national sample of 126541108 US adults), with age from 40 to 80 yr. old,
were examined for their BMD, age, sex, height, weight and hand grip strength. The
correlations between total femur BMD (tfBMD) and BMI (body mass index) and grip
strength were examined by sex and by total.

RESULTS: Statistical findings of the study are summarized as in the table:

Correlation between total femur BMD and age, BMI and grip strength
Correlation Age BMI Grip Strength
Male -0.171 0.434 0.285
Female -0.449 0.496 0.414
Total -0.291 0.411 0.475

CONCLUSIONS: As expected, age has a negative correlation with bone density and
BMI and grip strength has a positive one and this is especially true for female adults
and older adults. Since BMI is often associated with overweight or obesity, the best
approach to improve body density is to engage in strength and conditional related
exercises regularly. Future studies should focus more on dose-response issues of
needed strength exercise for a better bone.

ACSM May 29 — June 2, 2018
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Age-related Alterations In Functionality And Muscle
Architecture Of The Lower Limbs In Women

Kevin C. Phillips, Byungjoo Noh, Michelle Burge, Matt Gage,
Tejin Yoon. Michigan Technological University, Houghton, MI.
(Sponsor: Sandra Hunter, FACSM)
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The age-related declines in muscle mass and function are greater for women and the
lower limb muscles, and these decrements accelerate during middle-age. However,

it is less clear which lower limb muscles may be compromised more in middle-aged
women. PURPOSE: To compare muscle function and architecture of the knee extensor
and plantar flexor muscles in young and middle-aged women. METHODS: Twenty
two middle-aged (years: 54 + 6) and eight young women (years: 22 + 2) volunteered
to participate in this study. In vivo muscle architecture measurements such as muscle
thickness and pennation angle of four muscles including vastus lateralis (VL), rectus
femoris (RF), Gastrocnemius medialis (GM) and lateralis (GL) were measured using a
B-mode real-time ultrasound scanner. Each participant performed maximal voluntary
isometric contractions (MVIC) of knee extensor and plantar flexor muscles 3-4 times
on the Biodex dynamometer. Interpolate twitch technique was used to assess voluntary
activation (VA). Absolute and weight-normalized maximal strength and rate of torque
development (RTD) were analyzed from MVIC torque data. Additionally 6 minute
walk test and sit-to-stand task were performed. Age-related changes were tested using
two-way ANOVA with repeated measures. RESULTS: Both absolute and normalized
MVIC strength, RTD, and VA were similar (p > 0.05) between young and middle-
aged women. There were no significant differences in muscular thickness between
young and middle-aged women, however, VL thickness trended towards being larger
in young women (2.31 + 0.2 vs. 2.14 + 0.22 cm, p = 0.067). GM pennation angle was
significantly larger in young women (25.8 + 2.5 vs. 23.6 + 2.4 degrees, p = 0.038).
Lastly, the young women performed significantly more repetitions during the sit to
stand task (23.8 £ 5.7 vs. 18.3 £ 4.7, p = 0.013), whereas there were no differences in
performance of the six minute walk test (p = 0.139). CONCLUSION: Isometric and
explosive torque production was similar between young and middle-aged women. A
greater decrease in GM pennation angle compared to other muscle groups suggest that
the age-related alteration in muscle architecture may be more compromised for plantar
flexor muscles than knee extensor muscles.
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Effects Of Linear Periodization Versus Concurrent
Periodization Training On AdlI’s In An Elderly
Population

Brian A. Zalma, Andrew NI Buskard, Craig Dent, Catherine
Armitage, Joseph Signorile. University of Miami, Miami, FL.

(No relevant relationships reported)

Aging is commonly associated with a decline in muscle size, strength and power. As

a result, daily physical function also declines. Recent studies have noted that declines
in muscle power are the most significant cause for decreased functional performance
for older persons. No previous studies have assessed the magnitude of improvements
in functional movements (activities of daily living) by implementing different methods
of periodization during training. PURPOSE: To analyze the effects of two different
periodization styles on functional strength, power, and activities of daily living (ADL)
in an elderly population over a 14-week (3x weekly) training period. METHODS:
Pretest and post-test measurements included chest and leg press 1RM and pneumatic
isoinertial peak power, as well as functional performance on 5 ADL measures (gallon-
jug test, 8-foot up-and-go, floor rise, 6m walk, laundry transfer, 5x repeated chair
stand). After a 2-week familiarization period participants were randomly assigned

to either a linear periodization group (n=16, age = 69.31 + 4.59 y) or a concurrent
periodization group (n = 14, age = 68.93 + 6.72 y). Each protocol consisted of 12
total strength (3 x 8 reps @ 70% 1RM), power (3 x 8 @ 50% 1RM), and translational
training sessions. Linear periodization consisted of 4 wk strength training, 2 wk
translational training, 4 wk power training, 2 wk translational training while the
concurrent periodization group completed 12 weeks of day 1: strength, day 2, power,
and day 3: translational. RESULTS: Both groups experienced significant improvement
on all strength (p<.0001), power (p<.0001), and ADL measures relative to baseline
(p<.0001), with no significant between-groups differences observed on any outcome
variable. CONCLUSION: Linear and concurrent periodization were found to be
equally effective at increasing muscular strength, power, and ADL performance over
the course of a 14 week training study.
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1523 Board #1 May 31 1:00 PM - 3:00 PM

Confirming Training-Related Aerobic Improvement
Using Heart Rate Recovery in Older Adults with
Chronic Disease

Ellie Rickman, Stacey Reading. The University of Auckland,
Auckland, New Zealand.

(No relevant relationships reported)

PURPOSE: The efficacy of acrobic training in a rehabilitation setting is often
determined by comparing changes in aerobic capacity (VO,peak) using a
cardiopulmonary maximal exercise test (CPX). In many studies, the reported pre- vs.
post-training difference in VO,peak is < 3ml-kg"-min™ and it is assumed that subjects
put forth a maximal effort in both tests. A concern therefore arises that a difference in
effort between tests could account for a significant portion of the reported improvement
in VO, peak; especially when those with chronic illness who are unaccustomed to
maximal effort exercise are tested. In the present study we retrospectively examined
data to test the hypothesis that only individuals with an improvement in VO,peak have
an improvement in steady state heart rate recovery (HRR) after completing a CPX test.
METHODS: Thirty-seven chronically ill participants (57 + 15yrs) completed a cycle
CPX test to voluntary termination before and after a 12-week exercise rehabilitation
program based on current guidelines for cardiac rehabilitation. VO,peak was defined
as the highest rate of O, uptake over 15s during the final stage of exercise. Participants
were partitioned into a group of responders (RS) (n=18; VO,peak increased >_
0.2L-min") and non-responders (NRS) (7=19; VO,peak increased < 0.2L-min""). HRR
was defined as the difference between peak HR and HR at each minute of cycling at
40% of the pre-training CPX test peak workload, which was compared between pre-
and post-program tests.

RESULTS: VO,peak significantly improved post program in RS (2.2 £ 0.6 vs. 2.6 £
0.5 L'min’'; p<.05) but not NRS (1.9 £ 0.7 vs. 1.9 + 0.7 L-min™"). The RS pre-program
VO,peak was 88% of age and gender predicted values vs. 107% in the NRS. Only RS
had a greater HRR at 5 minutes (RS pre 39 + 11 vs. post 46 + 9bpm; p <.05 and NRS
pre 37 + 10 vs. post 39 = 11 bpm; N.S.). Among RS, 14 of 18 improved their HRR by
more than 3 bpm compared to 7 of 19 in the NRS group.

CONCLUSION: Including a fixed recovery workload following a CPX test

may be useful for confirming post-program increases in VO,peak. In the present
study, participants that improved VO,peak were more likely to have concurrent
improvements in HRR after exercise-based rehabilitation.

1524 Board #2 May 31 1:00 PM - 3:00 PM

Using the Heart Rate Index Equation to Estimate Peak
METs in Physically Active Adults

Roger Sacks, Barry Franklin, FACSM, Jenna Brinks, Judy
Boura, Shelby Potkin, Rima Rida, Harold Friedman, Abhay
Bilolikar, Justin Trivax, Diedre Brunk. William Beaumont
Hospital, Royal Oak, MI. (Sponsor: Dr. Barry Franklin, FACSM)

(No relevant relationships reported)

PURPOSE: Cardiorespiratory fitness (CRF) provides an independent marker

for endurance performance and all-cause and cardiovascular mortality. Oxygen
consumption (VO,) during treadmill testing can be reasonably estimated from the
attained speed, grade, and duration in men, women, and patients with coronary disease.
Using our Cardiovascular Performance database and the Wicks equation (MSSE,
2011) to estimate maximal oxygen consumption (VO, max), expressed as metabolic
equivalents (METs), we examined directly measured VO, max data on clients who
self-reported performing vigorous physical activity >2 days per week to establish

a prediction equation for this escalating patient cohort. METHODS: Our study
population (n = 177) was comprised of young, middle-aged and older adults (mean +
SD age = 53.7 + 11.0 years), including 101 men and 76 women who had completed a
standard Bruce treadmill protocol to volitional fatigue. Estimated VO, max, expressed
as maximal METs, was derived using the formula: Maximal METs = 6 (heart rate
[HR] index) —5, where the HR index was calculated as the ratio between the maximal
attained during cardiopulmonary exercise testing and the standing resting HR. These
values were compared to the directly measured VO, max values using age, body

mass index (BMI), and gender to further modify the Wicks equation so that it more
accurately estimated CRF for this active population. RESULTS: For the entire study
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population (n = 177), mean BMI was 25.6 + 3.8 kg/m”. During exercise testing, resting
HR increased nearly 2.4-fold (2.37 + 0.39); directly measured VO, max, expressed as
mean + SD METs, was 10.2 + 2.8. Using a linear regression model and the original
Wicks prediction equation, as well as gender, age, BMI, an r-squared value of 0.62 was
obtained (P-value <0.001). Two separate equations were developed using this model:
Maximal METs = 20.8 + (.08 x age) - (0.29 x BMI) + 0.24 x ([6 x heart rate index]-5)
for men; and Maximal METs = 18.8 + (-0.08 x age) - (0.29 x BMI) + 0.24 x ([6 x
heart rate index]-5) for women. CONCLUSION: These newly developed equations
may help to more accurately estimate peak METs in physically active, fit men and
women of varied ages. Future research with a larger patient population and additional
modulators should serve to increase the coefficient of determination.

1525 Board #3 May 31 1:00 PM - 3:00 PM

Effects of 12-weeks of Aerobic Exercise Training on
Insulin Sensitivity Under Energy Balanced Conditions
in Women

Christian E. Behrens, Jr. The University of Alabama at
Birmingham, Birmingham, AL. (Sponsor: Dr. Gordon Fisher
FACSM, FACSM)

(No relevant relationships reported)

Background: Exercise training is well known to improve insulin sensitivity (SI).
However, the duration in which exercise —induced improvements in SI persists varies
significantly between studies, ranging from 0- to 72-hrs following the last bout of
exercise. One caveat that may explain the variability between studies is the magnitude
of energy deficit following exercise. Purpose: To assess the chronic effects of
12-weeks of aerobic exercise training and the acute effects of exercise intensity for
improving SI when measured under energy balanced (EB) conditions. Methods: Thirty
three untrained premenopausal women were evaluated at baseline, after 12-weeks of
training, 22 hrs after either an acute- bout of moderate-intensity continuous (MIC)
aerobic exercise (50% peak VO,) or high intensity interval (HII) exercise (84% peak
VO,). Participants stayed in a room calorimeter during and after the exercise sessions.
Food intake was adjusted to obtain EB across 24-hrs. SI was measured 22hrs after

all conditions using the hyperinsulinemia euglycemic clamp. Muscle biopsies were
obtained in a subset of 15 participants to examine mitochondrial oxidative capacity
using high resolution respirometry. Results: A significant increase in SI was observed
only following the HII condition (P < 0.05). There were no significant improvements
in SI following 12—weeks of training or the MIC session. A significant improvement
in mitochondrial respiratory capacity occurred following all post-training conditions
(P <0.05). No significant differences between energy consumed and energy expended
were found between all conditions. Conclusions: The primary finding from this study
was that SI only improved following a bout of HII exercise when measured under
EB, which suggests that energy deficit following exercise plays a role in exercise-
induced improvements in SI. While we were unable to measure muscle glycogen, it

is possible that glycogen deficit is important in determining the magnitude of these
exercise-induced improvements in SI. Last, improvements in mitochondrial respiratory
capacity occurred even when SI did not change, suggesting that these two responses
are independent of one another.

1526 Board #4 May 31 1:00 PM - 3:00 PM
Effect of Exercise Amount and Intensity on Change in
Adipose Tissue and Skeletal Muscle Distribution
Andrea M. Brennan, Theresa E. Cowan, Paula J. Stotz, Gregory
J. Clarke, Robert Ross, FACSM. Queen s University, Kingston,
ON, Canada.

(No relevant relationships reported)

_|
T
(e
uy)
n
>
=<
>
-<
=
N
=
®

PURPOSE: Habitual exercise is associated with marked reduction in both total and
abdominal adipose tissue (AT); however, the optimal dose (amount and intensity) of
exercise required to elicit the greatest reduction remains unclear. The purpose of this
investigation is to determine the separate effects of increasing exercise amount and
intensity on AT and skeletal muscle (SM) mass in sedentary, abdominally obese adults.
METHODS: Participants in this ancillary study included 105 men (40%) and women
(60%) who were randomly assigned to one of four conditions for 24 weeks: control
(C; n=20); low amount low intensity (LALI; 180 and 300 kcal/session for women

and men, respectively, at 50% of VO,, > 1=24); high amount low intensity (HALIL;
360 and 600 kcal/session for women and men respectively at 50% VOmek, n=31);
high amount high intensity (HAHI; 360 and 600 kcal/session for women and men,
respectively, at 75% ofVOZpeak, n=30). AT and SM mass were measured by magnetic
resonance imaging at baseline and 24 weeks. RESULTS: Reductions in total AT (%;
C,-0.2; LALIL -7.9; HALI, -10.8; HAHI, -11.5), abdominal subcutaneous AT (%; C,
-0.3; LALIL -6.7; HALI, -10.1; HAHI, -12.9), visceral AT (%; C, -0.2; LALI, -15.5;
HALL -18.4; HAHI, -17.1), weight (%; C, -0.8; LALL, -4.7; HALI, -6.8; HAHI,

-6.4) and waist circumference (%; C, -1.2; LALIL, -4.5; HALI, -6.1; HAHI, -5.6) were
greater in all exercise groups compared to control (p<0.0001), independent of age and
sex. Reductions in total AT and abdominal subcutaneous AT were greater in HAHI
compared to LALI (p=0.003). SM mass did not change at 24 weeks in any exercise
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group compared to control (p>0.05). CONCLUSION: Substantial reduction in visceral
AT with a preservation of SM mass is observed independent of exercise amount and
intensity; however, higher intensity (HAHI) may be more effective than guideline-
recommended (LALI) exercise for reducing total and subcutaneous adiposity.
Supported by Canadian Institutes of Health Research (grant OHN-63277)

1527 Board #5 May 31 1:00 PM - 3:00 PM

Interval Training In Cardiac Rehabilitation

Rochus Pokan, FACSM!, Stefan Heber', Helmuth Ocenasek?,
Serge P. von Duvillard, FACSM?. ' University of Vienna, Vienna,
Austria. *Cardiomed Ourpatient Cardiac Rehabilitation Center,
Linz, Austria. *University of Salzburg, 5400 Hallein/Rif, Austria.

(No relevant relationships reported)

Rochus Pokan, FACSM' , Stefan Heber' , Helmuth Ocenasek?, Serge P. von Duvillard,
FACSM?

'University of Vienna, Vienna, Austria, 2Cardiomed Outpatient Cardiac Rehabilitation
Center Linz, Linz, Austria, *University of Salzburg, Salzburg, Austria.

Exercise training is a standard treatment for patients with coronary artery disease
(CAD). Improvements in endurance capacity are an important aim of cardiac
rehabilitation.

PURPOSE: We assessed the use of high intensity interval training (HIT) on
cardiorespiratory fitness (CRF) and body mass index (BMI) compared to the isocaloric
conventional endurance exercise training. METHODS: After initial exercise test, 50
patients were randomized into HIT and a control groups (CG). In both groups, patients
exercised for 12 wks, 4 x per wk. Between inclusion and week 6, patients exercised

4 x per wk and from wk 6 to 12, patients exercised 2 x per wk, both sessions were
supervised in cardiac rehabilitation center and additionally 2 x per wk on individual
basis at home. Patients in CG exercised continuously only, while patients in the HIT
group completed 2 interval and 2 continuous exercise training sessions per wk, in
alternate sequence. After 6 wks and at the end of the training phase, exercise tests
were repeated. Exercise protocol consisted of 5min of warm-up followed by 30min

of continuous cycling at 60% of P__. HIT exercise protocol consisted of Smin of
warm-up, followed by 30min of interval training at: P =60% P _ : P .=100%

P sP F20%P twk:605; t,.=60s where P was the mean workload during

the 30min of exercise, P Was the peak workload intensity, P was the recovery
workload, Lo WS the peak workload duration, and t  was the recovery duration. For
weeks 7-12, power output for each training session was recalculated according to P
achieved in the second exercise test. RESULTS: The type of exercise training had
a significant effect on BMI but not on absolute VO,max. The CG reduced the BMI
(-0.95) compared to the HIT group after 6 weeks, and the BMI decreased even further
(-1.2) after 12 wks. CONCLUSION: Our results suggest that despite equal energy
expenditure, HIT may be more effective in increasing muscle mass than endurance
capacity.

max

1528 Board #6 May 31 1:00 PM - 3:00 PM

Feasibility of Aerobic Interval Training in Non-
Ambulant Persons after Stroke

Sarah R. Valkenborghs', Kirk I. Erickson?, Michael Nilsson',
Paulette van Vliet', Robin Callister'. 'University of Newcastle,
Newcastle, Australia. *University of Pittsburgh, Pittsburgh, PA.
(No relevant relationships reported)

PURPOSE: To investigate the feasibility of acrobic interval training in non-ambulant
persons after stroke.

METHODS: Intervals of acrobic exercise were performed on a low entry upright
(928G3, Monark) or semi-recumbent (RT2, Monark) cycle ergometer depending on
individual ability and impairment. Participants were prescribed 4 x 4-minute intervals
of exercise at 85%HRmax with a 3-minute active recovery at 70% HRmax between
each interval per 30-minute session, 3 times per week for 10 weeks. Heart rate (T31,
Polar), rating of perceived exertion (Borg 6-20), workload (W), cadence and duration
of exercise achieved were recorded in the last 15 seconds of each interval. Workload
was initially prescribed based on data from an incremental cycle ergometer test and,
where tolerated, was progressively adjusted to maintain intensity.

RESULTS: 9 participants (aged 62+12; 5 male) unable to walk without assistance
after stroke (2.9+3.9 years) were recruited. There were no adverse events and 1 drop
out (due to Bronchitis). Attendance for the remaining 8 participants was 9346%.

The mean training %HRmax was 72+14% for the higher intensity interval and
57+21%HRmax for the recovery interval, with all participants bar one achieving
>85%HRmax at least once and the mean number of times being 28+49 over the 120
intervals (30 sessions). The mean increase in training workload between weeks 1

and 10 was 11.2+11.6 W (26.9+27.7%) for the higher intensity interval and 4+7.7W
(17.4+33.3%) for the recovery interval.

Mean VO2peak was 12.99+4.48mL/kg/min at baseline and 14.62+4.57 mL/kg/min
after 10 weeks, showing a mean increase of 1.63+2.43 mL/kg/min (12.5+18.7%)
over the 10 week intervention. The mean R-value was 1.09+0.17 at baseline and
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1.19+0.19 at outcome while the mean peak HR was 79+16%HRmax at baseline

and 79+15%HRmax at outcome. The mean workload was 59+23W at baseline and
78+35W at outcome, showing a mean increase of 17+23W (29+40%).
CONCLUSIONS: Aecrobic interval training at a moderate-high intensity on an upright
or recumbent cycle ergometer is feasible and safe for persons who are non-ambulant
after stroke. It should be further researched to investigate its potential to improve
cardiorespiratory fitness after stroke and risk-factors for recurrent stroke.

Funding body: National Stroke Foundation, Australia

1529 Board #7 May 31 1:00 PM - 3:00 PM

The Effects Of Hiit On Body Composition And
Muscular Strength In Sedentary, Obese Women

Jamie DeRevere, Amy S. Clark, Annie B. De La Rosa, Todd A.
Astorino. California State University San Marcos, San Diego,
CA.

(No relevant relationships reported)

Introduction: Obesity rates are increasing, with the incidence of obese U.S. adults
increasing from 30.5% in 2000 to 37.0% in 2014 (Ogden et al., 2015). Additionally,
more women suffer from obesity or extreme obesity compared to men (Ogden and
Carroll, 2010). A consequence of sedentary lifestyles is poor muscular strength, which
is a risk factor for diabetes and cardiovascular disease (Shiroma et al., 2017), as well
as all cause mortality (Rantanen et al., 2000). High intensity interval training (HIIT)
is a time efficient and robust mode of exercise, which elicits similar adaptations
versus moderate intensity continuous training (MICT) in obese adults (Kong et al.,
2016). Previous data show that HIIT promotes weight and/or fat loss in overweight
or obese populations (Gillen et al., 2013; Martins et al., 2016), yet in other studies,
body composition was unchanged in response to HIIT (Nybo et al., 2010; Whyte et
al., 2010; Astorino et al. 2013). A recent study (Farina et al., 2017) showed increased
muscle strength in response to wk of HIIT in active men.

PURPOSE: To investigate the effects of different types of HIIT on body composition
and muscular strength in sedentary, obese women.

METHODS: 17 obese sedentary women (age = 37.51410.53 yr) participated in a
six-week exercise intervention consisting of three training sessions per week. They
were randomized into low volume HIIT (LO) (n=9, BMI=37.22+3.34 kg/m?) or
periodized HIIT (PER) (n=8, BMI=41.00+5.33 kg/m?) which were performed on

a cycle ergometer. Body composition and muscle strength were measured pre- and
post-training. Fat mass and fat free mass were measured using air displacement
plethysmography via a BodPod. Peak knee extension and flexion torque at 60 deg/s
was assessed using an isokinetic dynamometer. Measures of dietary intake and
physical activity were also obtained during the study.

RESULTS: FFM was increased in LO (52.07+5.09 kg vs. 53.93+4.69 kg) and PER
(55.40£6.604 vs 56.10+6.57 kg), (p=0.03), yet there was no interaction (p=0.33).
There was no significant change in body mass (p=0.075), fat mass (p=0.19), or peak
extension (p=0.36) or flexion torque (p=0.75).

CONCLUSION: Regardless of protocol, HIIT elicits body composition improvements
including an increase in fat free mass, but has no effect on muscular strength or body
fat in sedentary, obese women.

1530 Board #8 May 31 1:00 PM - 3:00 PM

The Effects Of A High-volume And High-intensity
Resistance Training Program On Arterial Stiffness

Tim Werner!, Thomas K. Pellinger', Nabil E. Boutagy?, Demetri
Rosette!, Austin T. Ortlip', Morgan M. Vance'. 'Salisbury
University, Salisbury, MD. *Yale University, New Haven, CT.

(No relevant relationships reported)

Arterial stiffness has long been regarded as an indicator of disease and is an
independent predictor of cardiovascular events. Controversies exist amongst the impact
of resistance training protocols on the stiffening process in the major elastic arteries.
This study was designed to address some of the controversies.

PURPOSE: To determine the vascular impact of a high-volume (HV), moderate
resistance training program and a high-intensity (HI), moderate repetition training
program on arterial compliance. METHODS: 21 otherwise healthy, male university
students with limited resistance training experience (< 6 months) were randomized
into one of three groups: 7 control (CO) group (22+3 yrs), 6 HI resistance exercise
group (2343 yrs), and 8 HV resistance exercise group (21£3 yrs). All were subjected
to a series of tests including anthropometry, ultrasonography of the carotid artery,
applanation tonometry, blood pressure acquisition, and maximal strength assessment.
Subjects were instructed to maintain normal dietary patterns throughout the study
period. Food consumption was monitored. All subjects in the training groups
performed the same 8-10 exercises on training days. Subjects in the HV group trained
at 50-70% of 1-RM with 10-15 repetitions and 2-4 sets per exercise for 3-5 days a
week for 12 weeks. Subjects in the HI group trained at 70-95% of 1-RM with 3-6
repetitions and 2-3 sets per exercise for 3-5 days a week for 12 weeks. Subjects
randomized to the control group were instructed to refrain from both cardiovascular
and resistance exercise during the study period. Arterial stiffness comparisons
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were calculated with two-way ANOVA with repeated measures. RESULTS: 1-RM
significantly increased for squat (52% vs. 25%, p<0.05), bench press (31% vs. 27%,
p<0.05) and seated rows (22% vs. 13%, p<0.05) in the HV and HI groups respectively.
Carotid femoral PWV did not change in the HI (7.6£2 vs. 8.1+2 m/s, p>0.05),

HV (6.3£1 vs. 6.842 m/s, p>0.05), and CO (6.7+1 vs. 6.7+1 m/s, p>0.05) groups.
Beta stiffness index did not change in the HI (5.9+3.5 vs. 5.7+2.6 U, p>0.05), HV
(6.5£1.9 vs. 6.5+2.1 U, p>0.05), and CO (7.24+4.4 vs. 6.4+3.1 m/s, p>0.05) groups.
CONCLUSION: 12 weeks of HI and HV training does not appear to augment indices
for arterial stiffness in young, adult males.

D-09 Basic Science World Congress - Thematic
Poster - Moderating Skeletal Muscle I
Thursday, May 31, 2018, 1:00 PM - 3:00 PM
Room: CC-Mezzanine M100C

1531 Chair: Christopher McGlory. McMaster University,
Hamilton, ON, Canada.

(No relevant relationships reported)
1532 Board #1 May 31 1:00 PM - 3:00 PM

Interface Pressure Mechanics, Perceptual and
Cardiovascular Responses To Different Cuffs In Blood
Flow Restriction

Luke Hughes', Bruce M. Paton?, Stephen Patterson®. 'St

Mary s University / University College London, London,
United Kingdom. *University College London, London, United
Kingdom. 3St Mary s University, London, United Kingdom.

(No relevant relationships reported)

Blood flow restriction (BFR) is becoming more widely used with strength training

in sports medicine and rehabilitation. It can be used passively and actively to

combat muscle atrophy and strength loss observed during unloading in early post-
traumatic and surgical contexts. Varied Cuff types and pressures have been used

but quantification of interface pressures, safety and tolerance have not been widely
investigated. PURPOSE : To investigate the interface pressure mechanics, perceptual
and cardiovascular responses to different cuffs during acute bouts of passive blood
flow restriction [BFR] and BFR exercise. METHODS: Eighteen participants attended
three experimental sessions in a randomised, crossover, counterbalanced design.
Participants underwent inflations at 40% and 80% limb occlusive pressure (LOP)

at rest and completed 4 sets of unilateral leg press exercise at 30% of one repetition
maximum with BFR at 80% LOP. Different cuffs were used for each session: a rapid-
inflation, variable-contour and handheld cuff. Cuff-to-limb interface and Set pressure
(IP, SP) were measured using a universal interface device with pressure sensors.
Perceived exertion and pain were measured after each set, mean arterial pressure
(MAP) was measured pre-, 1-min post- and 5-min post-exercise. RESULTS: IP was
lower than the SP in all cuff trials at rest (p<0.05). IP was, on average, 10.24+8.01
and 47.65+35.95 mmHg higher than the SP for the rapid-inflation and handheld

cuffs (p<0.01) and 2.1746.70 mmHg lower than the SP for the variable-contour cuff
(p>0.05) across all exercise sets. Pain and exertion were significantly greater in sets

3 and 4 in the rapid-inflation and handheld cuffs compared to the variable-contour
cuff (p<0.05). MAP was significantly higher in the rapid-inflation and hand-held cuffs
compared to the variable-contour cuff at 1-min and 5 min post-exercise (p<0.05).
CONCLUSION: BFR cuffs that apply higher pressures than prescribed amplify CV
and perceptual responses. A variable-contour cuff that regulates pressure is the most
safe and effective for rehabilitative purposes in clinical populations.

1533 Board #2 May 31 1:00 PM - 3:00 PM

Importance of Autophagy in the Recovery of Muscle
Function After Injury in an Ovariectomized Model

Anna S. Nichenko, W. Michael Southern, Alexandra Flemington,
Bethany L. Graulich, Jarrod A. Call. University of Georgia,
Athens, GA.

(No relevant relationships reported)

The lack of ovarian hormones accentuates the loss of muscle contractility after

muscle injury. Mitochondria are required to meet the energetic demands of muscle
contractility, but whether mitochondrial function is affected by muscle injury and
impacts repair is unclear in the context of ovarian hormone depletion. PURPOSE: To
test mitochondrial dysfunction after muscle injury in the context of ovarian hormone
depletion and to investigate autophagy, a cellular process for degrading damaged

and dysfunctional mitochondria, as a mechanism of mitochondrial remodeling

during regeneration. METHODS: We subjected sham surgery wildtype (WT) and
ovariectomized (OVX) mice to traumatic muscle injury and assessed the recovery of in
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vivo muscle strength (i.e. ankle dorsiflexion) and state 3 respiration from permeabilized
muscle fibers at 7 and 14 days post-injury. To investigate autophagy, expression of
autophagy-related proteins Beclinl (Atg6) and LC3 were assessed. To determine if an
interaction exists between ovarian hormones and autophagy, muscle strength and state
3 respiration were assessed 14 days post-injury following sham or OVX surgeries on
Ulk1 deficient mice, a necessary protein for mitochondrial-specific autophagy, and
littermate controls. RESULTS: OVX resulted in a 10% reduction in muscle strength
(p=0.045) pre-injury compared to sham. This was exacerbated by muscle injury

(14 days post-injury: OVX 25% vs. sham 35% of pre-injury, p=0.038). For state 3
respiration, there was a main effect of injury demonstrating a substantial reduction

in mitochondrial function at 7 and 14 days post-injury (p<0.0001), independent of
ovarian hormones. There was a large induction of autophagy as indicated by greater
Beclinl and LC3 expression at 7 and 14 days post-injury, independent of ovarian
hormones (p=0.001, p=0.014 respectfully). Interestingly, OVX-Ulk1-deficient mice
demonstrated less recovery of muscle strength at 14 days post-injury compared to
OVX-LM (p= p=0.016). CONCLUSIONS: After muscle injury a robust autophagic
response is required to recover muscle function in a timely manner and this occurs in
the presence and absence of ovarian hormones. However, decreased strength recovery
in OVX-Ulk deficient mice suggests an interaction between ovarian hormones and
autophagy during muscle regeneration.

1534 Board #3 May 31 1:00 PM - 3:00 PM

Effect Of Diet And Exercise On Skeletal Muscle
Morphology Following Radiation Therapy

Donna D’souza', Russell Emmons?, Diego Hernandez-Saavedra?,
Sophia Roubos', Jillian Larkin', Jessica Lloyd!, Hong Chen?,
Michael De Lisio'. 'University of Ottawa, Ottawa, ON, Canada.
2University of Illinois at Urbana-Champaign, Urbana, IL.

(No relevant relationships reported)

With an increase in long-term cancer survival, the late effects of radiation therapy, a
common treatment option, is an area of clinical concern. Furthermore, while obesity
and physical activity levels are known to be associated with the risk for cancer, little

is known regarding the effect of these two physiological factors on health following
radiation therapy. PURPOSE: The purpose of the current investigation was to evaluate
the influence of obesity and physical activity on skeletal muscle morphology following
a sub lethal dose of radiation (IR). METHODS: Four-week-old male CBA mice

were divided into control (CON; n=20) and high fat groups (HF; 45% fat, n=20). At

9 weeks of age mice in each group were further divided into sedentary (SED, n=10)
and exercise (EX, n=10) groups. EX mice completed 4 weeks of treadmill training.

At 13 weeks of age all mice were administered a therapeutic IR dose (3 Gy), and
subsequently continued their previous exercise and dietary protocol for an additional

4 weeks. RESULTS: At 10 weeks of age HF groups had a higher percentage of body
fat and higher body weight compared to controls (*p<0.05, n=9-10). At 16 weeks

of age HF groups had significantly higher lean body mass and gastrocnemius/soleus
complex mass compared to controls (p<0.05, n=9-10). Myofibre cross-sectional area
(MCSA) analysis revealed an increase in EX groups (p<0.05, n=6-8), with a trend

for an increase in HF groups (p=0.062, n=6-8). Fibre distribution analysis identified a
decrease in 500-999 um fibres (p<0.05, n=6-8), and a greater proportion of large fibres
(>2000 pm, p<0.05, n=6-8) in EX groups. Myonuclei/fibre in HF-EX was 1.3-fold
higher than CON-EX and HF-SED (p<0.05, n=6-8). CONCLUSIONS: Diet-induced
obesity resulted in an increase in body weight, adiposity, lean mass, and muscle
weight. However, exercise training, but not HF, increased MCSA, and the proportion
of large fibres. The increase in myonuclei content in HF-EX mice may implicate a
role for muscle stem cell populations in this adaptive response. Future evaluation of
distinct muscle stem cell populations and muscle morphological characteristics will

be completed to further characterize the effect of diet and physical activity on skeletal
muscle morphology following radiation therapy.

_|
T
(e
uy)
n
>
=<
>
-<
=
N
=
®

1535 Board #4 May 31 1:00 PM - 3:00 PM
Plasticity Of Insulin Sensitivity And Muscle Mass In
Healthy Older Adults Following Inactivity And Re-
ambulation

Paul T. Reidy, Alec Mckenzie, Ziad Mahmassani, Nikol
Yonemura, Vincent Morrow, Robin Marcus, Paul Hopkins, Yu K.
Lin, Micah Drummond. University of Utah, Salt Lake City, UT.

(No relevant relationships reported)

Many older adults undergo repeated cycles of inactivity as they encounter sickness or
injury. It is unknown how readily the insulin sensitivity and muscle mass of healthy
older men and women are affected by modest physical inactivity (step reduction) and
if these outcomes recover following a return to habitual physical activity. PURPOSE:
To determine the changes in insulin sensitivity and leg muscle mass and function
following inactivity and recovery.

METHODS: Healthy older adults (5F/7M, 70+2y, 26 kg/m? BMI, HbAlc 5.5+0.1%)
were assessed before (PRE), after 2-weeks of step reduction (RA: <75% of normal

Abstracts were prepared by the authors and printed as submitted.
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activity), and then following 2-weeks of baseline activity level (REC) for insulin
sensitivity (euglycemic-hyperinsulinemic clamp), leg muscle mass (via DXA and
pQCT) and isometric knee extension (KE) strength.

RESULTS: Participants decreased step counts during RA by ~70%. Glucose infusion
rate (ml/kg FFM/min) during the clamp was 14.3+1.4 at PRE, decreased (p<0.05) to
12.5+1.7 at RA which then rebounded above PRE (p<0.05) to 16.6+1.9 at REC. This
response was largely driven by the men. After removal of an outlier (+4.5% increase
after RA), leg lean mass decreased after RA (p<0.05) 1.3+0.5% and then returned to
PRE values at REC. Calf muscle area (pQCT) decreased (p<0.05) 2.4+0.9% from

PRE to RA and then returned to PRE values at REC. KE strength decreased (p<0.05)
8.0+3.5% after RA and remained depressed 7.4+1.4% compared to PRE.
CONCLUSIONS: In healthy older men and women, insulin sensitivity as assessed via
the gold standard (euglycemic hyperinsulinemic clamp) decreased (15+6%) following
2-weeks of modest physical inactivity, but unexpectedly, was able to rebound (39+8%)
after re-ambulation such that it was 14+5% higher than baseline. This response may

be limited to healthy older adults and therefore warrants further investigation. These
older adults experienced modest muscle mass loss with step reduction that was
restricted to the legs and especially the lower leg muscles. Knee extension strength was
decreased after RA but did not recover following re-ambulation. Follow-up analysis
may provide additional insight into the molecular mechanisms associated to the current
metabolic and muscle alterations that occur with short-term physical inactivity and
re-ambulation. Supported by NIH Grant RO1 AG050781

1536 Board #5 May 31 1:00 PM - 3:00 PM

Effect Of Resistance Exercise Training On Anabolic
Resistance To Amino Acids In Healthy Older Adults

Tatiana Moro, Camille R. Brightwell, Rachel R. Deer, Ted G.
Graber, Elfego Galvan, Christopher S. Fry, Elena Volpi, Blake B.
Rasmussen. University of Texas Medical Branch, Galveston, TX.
(Sponsor: Paddon-Jones, Douglas J, FACSM)

(No relevant relationships reported)

Aging attenuates the contraction-induced stimulation of muscle protein synthesis
(MPS). This phenomenon is termed “anabolic resistance”, and may contribute to the
slow loss of muscle mass with advancing age (sarcopenia). Some studies also reported
anabolic resistance to amino acid/protein intake with aging. However, this notion has
not been firmly established. Acute bouts of exercise can improve the ability of amino
acids to stimulate MPS by activating mechanistic target of rapamycin complex 1
(mTORCT1) signaling and translation initiation, but it is not known whether chronic
exercise training may improve muscle sensitivity to amino acid availability.
PURPOSE: The aim of this study was to determine if healthy older adults exhibit
muscle anabolic resistance to essential amino acid intake (EAA), and whether
resistance exercise training (RET) improves the muscle sensitivity to EAA.
METHODS: To test our hypothesis 19 healthy older adults (65-80 years old)
underwent a 12-week progressive resistance exercise training program (RET). Before
and after training we measured muscle mass and strength, and performed stable isotope
infusion experiments with muscle biopsies to determine MPS and markers of amino
acid sensing in the basal state and in response to EAA ingestion.

RESULTS: RET increased muscle strength (+15%), lean mass (+2%), and muscle
cross sectional area (+17%) in healthy older adults (P<0.05). MPS and mTORC]1
signaling (i.e., phosphorylation status of 4E-BP1, S6K1, and rpS6) increased following
EAA ingestion (P<0.05). Basal MPS increased by 28% after RET (P<0.05). However,
the amplitude of the response of MPS and mTORCI signaling to EAA ingestion did
not differ from pre-training values (P>0.05).

CONCLUSION: Aging does not inhibit the EAA-stimulation of muscle mTORC1
signaling and MPS. In addition, RET did not increase the sensitivity of muscle

to amino acids. Our data indicate that anabolic resistance to amino acids is not a
significant problem in healthy older adults. We suggest that future work in conditions
associated with more pronounced muscle wasting is necessary to determine whether
exercise training can improve muscle sensitivity to amino acids or protein.

Supported by NIH/NIA R56 AG051267, P30 AG024832, NIH/NCATS UL1
TR001439.

1537 Board #6 May 31 1:00 PM - 3:00 PM
Impact of Short-term Sedentariness on Week-to-Week
Myofibrillar Protein Synthesis Rates in Physically
Active Young Men

Brandon J. Shad', Andrew M. Holwerda?, Yasir S. Elhassan',
Luc J.C. van Loon?, Janice L. Thompson, FACSM!, Gareth

A. Wallis'. 'University of Birmingham, Birmingham, United
Kingdom. *Maastricht University, Maastricht, Netherlands.

(No relevant relationships reported)

Sedentary behaviour has been linked to the development of cardiometabolic disease
and insulin resistance but little is known about its impact on the regulation of skeletal
muscle mass. PURPOSE: To determine the impact of short-term sedentariness on
week-to-week myofibrillar protein synthesis rates. METHODS: Utilising a within-

ACSM May 29 — June 2, 2018
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subject design, eight physically active young men (22+1 y) completed 7 days of
habitual physical activity (HPA) followed by 7 days of increased sedentariness (SED)
using a step reduction model. Two days prior to the study, participants ingested 400
mL of deuterium oxide (*H,0) with 50 mL ?H,O doses ingested daily thereafter for the
remainder of the study. Daily saliva samples were collected throughout to assess body
water deuterium (*H) enrichments. Muscle biopsies were collected at the beginning of
the study (D1), after 7 days of HPA (D8) and after 7 days of SED (D15) for assessment
of week-to-week myofibrillar protein synthesis rates. RESULTS: Currently, eight
participants have completed the intervention. Preliminary data indicate that step count
was reduced by approximately 92% during SED (14052+797 to 1185+134 steps-d™'; P
<.001) and this led to a substantial increase in the contribution of sedentary behaviour
to daily activity (7243 to 90+1 %; P <.001) and decrease in the contribution of
standing (17+2 to 8+1 %; P <.001) and ambulation (10.0+0.4 to 1.0+0.2 %; P <.01) to
daily activity. 2H,0 ingestion resulted in mean body water 2H enrichments of 0.64+0.04
% during HPA and 0.70+0.06 % during SED (P < .05). Week-to-week myofibrillar
protein synthesis rates decreased by approximately 26% from 1.2440.08 %-d"' during
HPA to 0.92+0.14 %-d"' during SED (P =.096). CONCLUSIONS: Preliminary data
show a trend for short-term sedentariness to reduce week-to-week myofibrillar protein
synthesis rates in physically active young men.

1538 Board #7 May 31 1:00 PM - 3:00 PM

Utilizing Next Generation Sequencing to Describe Age-
Related Skeletal Muscle Changes with Bed Rest

Ziad S. Mahmassani, Paul T. Reidy, Alec I. McKenzie, Chris
Stubben, Robin Marcus, Paul LaStayo, Mark Supiano, Michael
Howard, Micah J. Drummond. University of Utah, Salt Lake
City, UT.

(No relevant relationships reported)

Short-term bed rest is used to simulate periods of disuse experienced during hospital
visitation. In our previous reports, we found that 5d of bed rest induced a ~4%

loss of skeletal muscle mass in OLD (60-79 y) but not YOUNG (18-28 y) subjects
(Interaction: P < 0.001). Identifying muscle transcriptional events that underlie this
consequence of bed rest will help identify therapeutic targets to offset muscle loss

in vulnerable older adult populations. Purpose: To compare the gene transcriptome
response between YOUNG and OLD skeletal muscle after bed rest and identify a
transcriptional program that underlies rapid loss of muscle mass. Methods: RNA was
isolated and sequenced (HiSeq, Illumina; DESeq, R) from muscle biopsies obtained
from the vastus lateralis of YOUNG (N=9; 22.9 + 1.1y, 171.6 + 2.0 cm, 65.6 + 4.6 kg)
and OLD (N=18; 67.6 + 1.3y, 173.7 + 1.8 cm, 75.7 + 2.2 kg) men and women before
and after five days of bed rest (Tanner et al 2015; Reidy et al 2017). Results: After
bed rest, 551 genes responded similarly and 61 genes were differentially regulated
between YOUNG and OLD (P < 0.05). Ingenuity Pathway Analysis identified the top
commonly regulated pathways to be related to Actin Cytoskeleton Signaling, ILK
Signaling, Calcium Signaling, and Mitochondrial Dysfunction. Out of the differentially
regulated genes, 51 were altered in YOUNG (42 increased, 9 decreased) but were
unresponsive in OLD after bed rest (P < 0.05). On the other hand, 9 genes were altered
only in OLD as a result of bed rest (P < 0.05) of which 5 are protein coding (MRPL49,
HIST1H2BC: increased; PXDNL, NEXN, MAGI2: decreased). These genes code for
proteins related to mitochondrial function, DNA structure, oxidative stress, Z-disc
stabilization, and activin signaling, respectively. Conclusion: Our preliminary results
indicate that altered gene expression in YOUNG in response to bed rest may be
indicative of a compensatory expression profile to combat muscle loss. Additional
investigation of the differentially regulated gene responses in young and old adults

are ongoing in efforts to further describe underlying molecular events that occur in
response to bed rest. Supported by NIH Grant RO1 AG050781.

Minneapolis, Minnesota
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1540 Board #1 May 31 1:00 PM - 3:00 PM

Neuromotor Training in Older Adults: A Pilot Study

Natalie Barron, Michelle Perri, Joshua Guggenheimer. St.
Catherine's University, St Paul, MN. (Sponsor: Mark Blegen,
FACSM)

(No relevant relationships reported)

PURPOSE: To discover if older women have improved gait speed and ROM after
participating in a neuromotor training exercise program.

METHODS: Seven independently living women (79+9 yrs) participated in our study.
Subjects underwent 16 sessions of neuromotor training over an 8-week period. The
program consisted of two sets of 10 repetitions of eight exercises: squats, chair dips,
lunges, band row, hip flexion and extension, bicep curls, ankle plantar flexion and
dorsiflexion, and one legged balance. Hip flexion and ankle arc range of motion were
measured pre- and post-intervention using an Acumar digital inclinometer. Gait speed,
stride length, double stance time and timed-up-and-go (TUG), were measured using
the BTS G-Walk device both pre- and post-intervention.

RESULTS: TUG times were significantly reduced from 1446 sec to 10+4 sec, (p
=0.006). Interestingly, right hip ROM was significantly reduced post-intervention
(94£13 vs. 88+13, p=0.01). While not statistically significant, there was a 14%
increase in gait speed and 8% and 10% increases in left and right leg stride lengths,
respectively. Moreover, double limb stance time decreased by 12% and 19% with the
left and right legs leading, respectively.

CONCLUSIONS:

The importance of improved gait and ROM variables is crucial for OA in order to
reduce the risk of falls. The intervention used in this study produced a significant
reduction in TUG times, which may imply enhanced functional independence, as TUG
performance is contingent upon lower-body strength and gait speed. Even though
statistically significant improvements in ROM and gait speed were not found, practical
improvements were observed. Future neuromotor interventions should continue to
find exercises that prioritize the improvement of gait and ROM variables, thereby
enhancing functional independence.

1541 Board #2 May 31 1:00 PM - 3:00 PM
Dual-task Training Reduces Fall Frequency And
Increases Physical Activity In Individuals With
Parkinson’s Disease

Amanda L. Penko!, Jacob E. Barkley?, Jay L. Alberts'.
!Cleveland Clinic, Cleveland, OH. *Kent State University, Kent,
OH.

(No relevant relationships reported)

Parkinson’s disease (PD) is a neurodegenerative disease associated with motor and
non-motor symptoms that increase individuals’ risk of falling, which may contribute to
lowered physical activity behavior. Dual-task constructs, or simultaneous performance
of a motor-cognitive task, results in an increase in gait dysfunction in PD; however
both single-task (separate training of gait and cognition), and dual-task training

(i.e., simultaneous training of gait and cognition) have been shown to improve gait
function in PD. A comparison of the effects single- and dual-task interventions on
physical activity behavior, falls and motor symptoms in PD has yet to be assessed.
Purpose: The aim of this study was to determine the effects of single- and dual-task
training on physical activity, falls, and motor symptoms in PD patients with a history
of falls. Methods: Twenty-one PD patients (age 63 + 9 years) were randomized into
single (n = 11) or dual-task (n = 10) training group. Both training groups exercised 40
minutes, three times/wk for eight weeks. Daily physical activity, 30-day fall frequency,
and Unified Parkinson’s Disease Rating Scale (UPDRS) were assessed during peak
levodopa response (1-hr post antiparkinsonian medication administration) by a single-
blinded rater at baseline and post intervention. Results: UPDRS scores significantly
(p =0.007) improved from baseline (34.90 £11.24) to end of treatment (32.75 £11.63)
for both the single and dual-task groups. Physical activity significantly increased (p
=0.03) from baseline (4,942 + 4,415 steps/day) to end of treatment (5,914 + 5,425
steps/day) for both single and dual-task groups combined. Fall frequency decreased
significantly (p = 0.02) in the dual-task group from baseline (2.30 £3.02 falls) to end
of treatment (0.80 + 1.14 falls) with no change (p = 0.32) in falls in the single-task
group (0.60 + 0.84 falls at baseline, 0.80 + 1.14 falls at end of treatment). Conclusion:
Both single and dual-task training were successful in increasing physical activity.

Vol.49 No.5 Supplement S309

The improvement in UPDRS scores exceeded the threshold for minimally clinically
important difference. Fall frequency was reduced only in the dual-task group, which
indicates dual-task training is superior than single-task training at reducing falls in PD.

1542 Board #3 May 31 1:00 PM - 3:00 PM

A Novel Movement Ability Training Program Enhances
Performance in Female Soccer Athletes

Casey Myers', Mike Decker', Kevin Shelburne', Matt Shaw',
Julie Graves?, Eric McCarty?, Michelle Wolcott?. ' University of
Denver, Denver, CO. *University of Colorado, Boulder, CO.

(No relevant relationships reported)

PURPOSE: The purpose of this study was to assess the effects of a novel training
program on the field-based performance testing of speed, power and movement quality.
METHODS: Twenty-five, elite female soccer athletes (13.3 £ 0.6 y; 161.9 + 5.3 cm;
50.9 + 4.9 kg) participated in a 7-week, training program performed with a wearable
neuromuscular device (WND). The training program was directed by an exercise
specialist and consisted of a three-tier progression of exercise complexity and intensity
to enhance the athlete’s movement ability. All athletic exposures with and without

the WND were recorded and analyzed descriptively. Field-based measurements of
speed, power and movement quality were performed at the start (pre) and the end
(post) of the training program. Speed was measured with a stop watch during a 20
yard sprint. Power was calculated from the flight times of three, single leg maximum
vertical jumps captured with a wireless inertial measurement unit attached with double
sided adhesive over the sacrum. Movement quality was determined by video analysis
of three drop jump landings using the original and modified Landing Error Scoring
System (LESS). A one-way repeated measures ANOVA contrasted pre and post sprint
times and the average number of landing errors scored by the standardized methods of
the LESS and the modified LESS. A two-way (time, leg) repeated measures ANOVA
was used to measure the change in average and peak single leg jump heights (p=.005).
RESULTS: Twenty-two athletes completed pre and post testing. Each athlete had

an average of 11.3 + 2.9 hours of weekly athletic exposure of which 6.9 + 1.7 hours
were with the WND. Over the course of training, speed increased 4% (pre, 3.36 +

.06 s; post, 3.22 +.04 s; F(1,21)=10.171, p=.004), average and peak power increased
40% (pre, .125 +.003 m; post, .175 +.006 m; F(1,21)=59.618, p<.001) and 37% (pre,
.140 £ .004 m; post, .192 +.007 m; F(1,21)=48.482, p<.001) and movement quality
increased by 20% (LESS: pre, 6.7 + .4 errors; post, 5.3 + .5 errors; F(1,21)=15.032,
p=.001; modified LESS: pre, 7.3 + .4 errors; post, 5.8 + .5 errors; F(1,21)=22.353,
p<.001).

CONCLUSIONS: The novel training program enhanced the field-based measurements
of speed, power and movement quality in elite female soccer athletes.

1543 Board #4 May 31 1:00 PM - 3:00 PM

Results from the Randomized Controlled Trial Cyclical
Lower Extremity Exercise (CYCLE) Trial for Parkinson’s
disease

Jay L. Alberts, Amanda L. Penko, Anson Rosenfeldt, Nicole M.
Zimmerman. Cleveland Clinic, Cleveland, OH.

(No relevant relationships reported)

Parkinson’s disease (PD) is a neurodegenerative disease affecting approximately one
million Americans. Our previous work suggested that forced exercise (FE), a mode
of aerobic exercise in which voluntary exercise (VE) rate is augmented, results in
global motor improvements. Purpose: The aim of this randomized clinical trial was
to systematically evaluate the effects of voluntary and forced exercise on the motor
symptoms of PD. Methods: A total of 100 individuals with PD (age 63 + 8 years,

n =38 females) were randomized into one of three groups: VE (n = 40), FE (n =

40), or no-exercise control (n = 20). The VE and FE groups exercised 3x/week for 8
weeks on a stationary semi-recumbent cycle ergometer in a target heart rate range of
60-80% of heart rate reserve. The FE group exercised on a stationary cycle with the
assistance of a motor that augmented pedaling rate by 35% compared to their preferred
exercise rate. The MDS-Unified Parkinson’s Disease Rating Scale (UPDRS) was used
to characterize PD motor function. All clinical evaluations were completed while
patients were ‘off” antiparkinsonian medication (12 hr) at baseline, end of treatment
(EOT), EOT+4 week and EOT+8 week. Results: UPDRS-III scores significantly
decreased from baseline to the EOT for both the VE and FE groups. The VE and FE
groups demonstrated significant improvements in clinical ratings following exercise.
The magnitude of improvement was 5.4 and 4.5 points for the VE and FE groups
(»<0.001) at EOT. The significant decrease in UPDRS-III was maintained for the VE
(-3.5) and FE (-3.2) during the EOT+8 week follow up. The control group exhibited
a slight worsening, 2.2 increase, at EOT in clinical ratings. There were no significant
differences between the VE and FE groups. Conclusion: Improvements in global
motor performance following VE and FE interventions indicate high intensity acrobic
exercise is likely enhancing central nervous function (CNS) which ameliorates basal
ganglia dysfunction associated to PD. The clinical rating improvement in the FE and
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VE groups persisted eight weeks after ending treatment suggesting high intensity
aerobic cycling may have potential in altering PD progression and efficacy as a
complementary treatment to traditional approaches to PD.

MEDICINE & SCIENCE IN SPORTS & EXERCISE®

occur since it requires minimal time and resources. References: 1. Paterno AJSM 2010
2. Paterno CJSM 2007 3. Hewett AJSM 2005 4. Fox SM 2014 5. Munro PTS 2012 6.
Sugimoto CPMRR 2015 7. Braakhuis JHSE 2015

1544 Board #5 May 31 1:00 PM - 3:00 PM

Long-term Tai Chi Exercise Lead to Enhanced
Resistance Postural Perturbation Among Older Adults

Jiahao Pan', Cuixian Liu?, Li Li, FACSM?. '361° (CHINA) CO.,
LTD,, Xiamen, China. *Shanghai University of Sport, Shanghai,
China. *Georgia Southern University, Statesboro, GA.

(No relevant relationships reported)

PURPOSE: The purpose of this study was to examine the influences of performing
precision fitting task on the dynamics of postural sway among older adults.
METHODS: Three groups (12 each) participants aged 65 to 75 years recruited for the
project: habitual Tai Chi practitioners (TC, body mass (M) = 64.4 + 9.3 kg, height (H)
=162.5 + 6.9 cm), long term brisk walkers (BW, M = 62. 8 + 6.6 kg, H=163.5 £ 6.5
cm), and sedentary (SE, M = 68.3 + 7.0 kg, H=163.9 + 7.0 cm). Participants were
asked to stand on a force plate (Kistler 9287C, Kistler Corporation, Switzerland) with
their feet forming a 30° angle and their heels 8% body height apart. Participants were
required to fit a 90 * 90 mm block into three different openings (small: 100 * 100,
medium: 115 *115, and large: 130 * 130 mm) with two different distances (1 and 1.3
times arm’s length). The task time and base of support were recorded by optical gate
and reflective markers using Vicon system (Vicon Corporation, UK) synchronized
with force plate data collection. The average time-to-contact (TTC) measures were
used to examine the dynamic of posture sway during fitting task. Two two-way
ANOVAs were used to assess the effects of group by size for average TTC at the two
reaching distances. RESULTS: There was no group by size interaction observed for
either distance (p > .05). Significant differences were detected for group (close: F, ,, =
11.567, p <.00; far: Fw9 =13.549, p <.00) and size (close: Fm =49.228, p <.00, far:
F, 4 = 36.296, p <.00) for both distances. LSD Post Hoc revealed that TTC for TC was
significantly less than that of the SE and BW at both close (2.30+0.56 vs. 2.81+0.71
vs. 2.61£0.71 s, p <.05) and far distance (1.82+0.31 vs. 2.30+0.61 vs. 2.11+0.58 s,

p <.05). Additionally, TTC of small fitting size was significantly longer than that of
the middle and lager fitting sizes, while TTC of middle size also was longer than that
of the larger size at both close (3.2540.75 vs. 2.46+0.43 vs. 2.14+0.28 s, p <.05) and
far (2.52+0.57 vs. 1.98+0.42 vs. 1.74+0.30 s, p < .05) distances. CONCLUSIONS:
Small fitting opening provided greater perturbation to postural control lead to longer
TTC. However, postural control of the TC revealed having greater resistance to the
perturbation lead to shorter TTC. Therefore, Tai Chi training have the potential for
resist postural perturbation and prevent fall among older adults.

1545 Board #6 May 31 1:00 PM - 3:00 PM

Feasibility and Effectiveness of Augmented Feedback
on Landing Mechanics in Female Basketball Players
Compared to Controls

Erin H. Hartigan, Kelly Coleman, Jaclyn Brooks, Hailey Frisbee,
Michael Lawrence, Katie Hawke, Gwenyth Breslen. University
of New England, Portland, ME.

(No relevant relationships reported)

PURPOSE: Improper landing biomechanics (dynamic limb valgus,' hard landing,>?
and limb asymmetries® influence risk of ACL injury in female athletes.’ An
intervention to train women to land properly using minimal time and resources
appears warranted.® This study tested the feasibility and effectiveness of implementing
video feedback and task cards (written and pictorial cues) into basketball practice.
Effectiveness was defined as reducing dynamic limb valgus (greater hip abduction and
external rotation angles), landing softer [lesser vertical ground reaction force (VGRF),
greater hip and knee flexion angles], and decreasing limb differences. METHODS:

16 female high school basketball players were randomly assigned to a control (n=8) or
intervention (n=8) group. The intervention (I) group utilized delayed video feedback
and task cards at 6 practices while the control (C) group received typical coaching.
Pre and post-season data collections included 5 double and 5 single limb drop jumps
[dominant (D) and non-dominant (ND) limb] from a 31 ¢cm box onto a force plate.
Motion analysis equipment and software were used to calculate peak hip and knee
angles and VGRF over the first 10% of landing.> A RM-ANOVA was used (P<.05).
RESULTS: The feedback paradigm did not increase practice time and cost was
minimal ($8 for BaM video delay app, iPad® was borrowed). Significance for double
limb landing include: a group*time interaction for hip flexion angles (p=.04; C group
decreased hip flexion angles over time: Pre=55°; post=46°); main effect of time for
hip abduction (ABD) angle (p=.009; pre=1.7°; post=3.2°); and a main effect of group
for hip ABD angles (p=.043; I=4.6°; C=.3°). Significance for single limb landing
included a time*group interaction for vGRF (p=0.04, I group decreased over time);
and a time*limb interaction for hip external rotation angles [p=.016; limb differences
at pre (D=5.8°; ND=.77) and not at post (D=1.5°; ND=4.3°)]. CONCLUSION: This
intervention provided varied feedback for different learning styles’” and may improve
landing mechanics in female athletes. High team compliance with the intervention may

ACSM May 29 — June 2, 2018

1546 Board #7 May 31 1:00 PM - 3:00 PM

Effects of Gait Modification on Lower Extremity
Sagittal Plane Biomechanics

Oladipo Eddo’, Bryndan Lindsey', Shane Caswell', David

Hollinger!, Jessica Pope!, Matt Prebble', Ana M. Azevedo?,
Nelson Cortes'. 'George Mason University, Manassas, VA.

2University of Lisbon, Lisbon, Portugal.

(No relevant relationships reported)

Gait modification (GM) via real-time biofeedback (RTB) is a conservative intervention
that has shown positive outcomes in post stroke and diabetic patients. Results from

a recent systematic review support the effectiveness of this approach for increasing
peak internal knee extension moment (iPKEM). iPKEM is a resistive moment to

peak external knee flexion moment (ePKFM), which is associated with altered joint
loading. Scarce information exists on the comparative effectiveness of existing GM
strategies. PURPOSE: To compare the effectiveness of trunk lean (TL), medial

knee thrust (MKT), and foot progression (FP) on iPKEM. METHODS: 10 healthy
individuals volunteered for this study (28.4+3.8 years, 1.73+0.1 m, 75.3£12.5 kg).
Mean and standard deviation (SD) for iPKEM, trunk angle, knee angle (KA), and foot
angle during stance were calculated from 10 baseline trials using a motion capture
system (200Hz) and force plates (1000Hz). 10 trials completed for each strategy using
RTB so that joint angles fell within a determined range (1-5 SD) relative to baseline.
Visual 3D (V3D) was used to project visual RTB as a line graph displaying real-time
joint angle during stance. V3D was used to calculate joint angles (°) and internal
moments (Nm/kgm). Participants modified their gait based on strategy so the line

fell within a highlighted bandwidth representing target ranges. Repeated measures
ANOVA was used to assess differences in iPKEM between strategies. Dependent
t-tests were conducted to compare joint angles between baseline and modification
strategy (p<0.05). RESULTS: A significant difference between strategies was attained
for iPKEM (p=0.001). MKT (.53+.24) had higher iPKEM than all other strategies
(Baseline: .31+.2, FP: .34+.12, TL: .31£1.4). No other statistically significant
difference was found (p>0.05). CONCLUSION: MKT gait increased iPKEM despite
no significant differences in KA compared to baseline. The observed increase in
iPKEM during MKT gait suggests that participants were successful at attenuating
ePKFM during the absorption phase of stance. Lack of significant changes in joint
angles across conditions suggests that overall gait kinematics were similar for all
conditions. Future research employing greater values for kinematic change is needed to
further understand the effect of GM on iPKEM.

1547 Board #8 May 31 1:00 PM - 3:00 PM

Can the Newly Learnt Gait Pattern after Running
Retraining be Translated to Untrained Conditions?

Janet H. Zhang', Zoe Y.S. Chan!, Ivan P.H. Au', Winko W. An’,
Roy T.H. Cheung'. 'The Hong Kong Polytechnic University,
Kowloon, Hong Kong. *Boston University, Boston, MA.

(No relevant relationships reported)

Running retraining is reported to be effective in impact loading control and injury
prevention. During running retraining, biomechanics metrics, such as tibial shock,
from one side of the body is usually provided while the participant is running at a
controlled test speed. Whether participants are able to translate the newly learnt gait
pattern to untrained conditions (e.g., untrained side of the limb and untrained speeds)
remains unanswered. PURPOSE: To compare the tibial shock of the participants’
untrained limb and at untrained running speeds before and after a course of running
retraining. METHODS: Ten runners underwent a running retraining program as
described by Crowell & Davis (2011). Before and after the program, their tibial shock
from both limbs were measured using wireless accelerometers when they were running
at the training speed (TS), 110% of TS and 90% of TS. The peak tibial shock during
the last 20 footfalls in each 3-minute trial were extracted for analyses. RESULTS: The
effect of gait retraining did not interact with test speeds (p=0.699) but it interacted with
limb side (p<0.05). We found a reduction in the tibial shock on the trained limb at all
test speeds (p=0.001-0.008; Figure 1). However, we only observed a trend of tibial
shock reduction on the untrained side (p=0.074-0.098; Figure 1). CONCLUSIONS:
The current running retraining protocol may not be fully optimized as the newly learnt
gait pattern may not be completely translated to untrained conditions.
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Figure 1. Peak tibial shock before and after running retraining
at three speeds

TS: Training speed

* Significantly reduced compared to pre-training test

D-11  Thematic Poster - Physical Activity and
Health Promotion in Cancer Survivors
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Rural-Urban Differences in Meeting Physical Activity
Recommendations in Cancer Survivors in Central
Pennsylvania

Scherezade K. Mama!, Wayne Foo?, Renate Winkels?, Joachim
Wiskemann?, Shirley M. Bluethmann?, William Calo?, Joel E.
Segel', Eugene J. Lengerich?, Kathryn H. Schmitz, FACSM?.
'The Pennsylvania State University, University Park, PA. ’Penn
State Cancer Institute, Hershey, PA. (Sponsor: Kathryn H.
Schmitz, PhD, MPH, FACSM, FTOS, FACSM)

(No relevant relationships reported)

PURPOSE: To examine rural-urban differences in physical activity among cancer
survivors in central Pennsylvania.

METHODS: Cancer survivors residing in central Pennsylvania were identified
through the Pennsylvania Cancer Registry and mailed select questionnaires based

on the Behavioral Risk Factor Surveillance Survey (BRFSS). The 2013 Rural/
Urban Continuum Codes (RUCC) were used to classify cancer survivors as urban/
metro (RUCC codes 1-3) or rural/nometro (RUCC codes 4-9). Cancer survivors
self-reported frequency and duration of aerobic physical activity and frequency of
muscle-strengthening physical activity. To maintain consistency with the ACSM
exercise guidelines for cancer survivors and the 2008 Physical Activity Guidelines
for Americans, respondents were classified as meeting aerobic guidelines (yes/

no >150 minutes/week), muscle-strengthening guidelines (yes/no >2 times/week),
both aerobic and muscle-strengthening guidelines, or neither aerobic nor muscle-
strengthening guidelines. A composite variable was included in multivariate models to
examine the association between rural-urban residence and meeting physical activity
recommendations, adjusting for cancer site, age, BMI, education, and income.
RESULTS: Rural (n=64, 10.9%) and urban (n=521) cancer survivors from 27
counties in Pennsylvania completed mailed questionnaires. The prevalence of physical
inactivity was higher in rural cancer survivors (rural 39.1%, urban 30.8%), but this
difference was not statistically significant (y*=1.8, p=.180). Urban cancer survivors
were 1.8 times more likely to meet aerobic physical activity guidelines compared

to rural cancer survivors (95% CI: 1.015, 3.25; p=.040); however, this was only
marginally significant after adjusting for covariates (OR=1.91; 95% CI: 0.98-3.76;
p=.057). Adjusted analyses with the composite variable confirmed that urban cancer
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survivors were 2.6 times more likely than rural cancer survivors to meet the aerobic
physical activity guideline compared to meeting neither guideline (OR=2.62; 95% CI:
1.08-6.31, p=0.03).

CONCLUSIONS: Culturally and contextually adapted interventions are needed to
improve adherence with physical activity recommendations and reduce cancer health
disparities in rural cancer survivors in Pennsylvania.

1550 Board #2 May 31 1:00 PM - 3:00 PM

Breast Cancer Survivors’ Psychosocial Beliefs,
Physical Activity and Quality of Life

Zachary Pope!, Nan Zeng', Jung E. Lee?, Zan Gao, FACSM'.
!University of Minnesota-Twin Cities, Minneapolis, MN.
2University of Minnesota-Duluth, Duluth, MN. (Sponsor: Zan
Gao, FACSM)

(No relevant relationships reported)

PURPOSE: Physical activity (PA) among breast cancer survivors (BCS) has been
associated with quicker physiological and psychological recovery following cancer
treatment. Yet, little study has examined the predictive utility of psychological beliefs
on BCS’s quality of life (QoL) and objectively-assessed PA. Therefore, this study
examined whether BCS’s psychosocial beliefs predicted QoL and daily PA, energy
expenditure (EE), and steps/day, with an additional examination of whether QoL
differed based upon whether BCS met PA recommendations.

METHODS: Forty BCS (X, = 51.2 + 10.0 years; X, = 80.1 = 19.7 kg) participated
in baseline testing of two larger parent intervention trials. Participants completed
validated surveys regarding social cognitive beliefs (i.e., self-efficacy, social support,
enjoyment, outcome expectancy, and barriers) and QoL outcomes (i.e., anxiety,
physical functioning limitations, fatigue, depression, sleep disturbances, pain
interference/intensity, and ability to participate in social roles/activities). One-week
daily sedentary behavior (SB), light PA (LPA), moderate-to-vigorous PA (MVPA), EE,
and steps/day were assessed via ActiGraph GT3X+ accelerometers.

RESULTS: BCS participated in a daily average of 556.2 min, 119.9 min, and 31.3
min of SB, LPA, and MVPA, respectively, with respective daily EE and steps/day
being 385.5 kcals and 4,808 steps. Stepwise multiple regression indicated self-efficacy
was the only belief observed predictive of overall QoL—explaining 34.9% of the
variance for this variable (F(1, 37) = 19.3, p < 0.01). Further, only outcome expectancy
was found predictive daily LPA (F(1,37) =5.5, p = 0.03)—explaining 13.2% of the
variance. Notably, however, independent t-tests showed no differences in any QoL
outcome between BCS who met or did not meet PA recommendations.
CONCLUSIONS: Findings suggest health professionals concentrate first on
increasing BCS PA self-efficacy and outcome expectancy to increase PA participation
and improve QoL. Larger sample sizes might allow for broader investigations of the
predictive utility of psychosocial beliefs on QoL and daily PA behavior.

1551 Board #3 May 31 1:00 PM - 3:00 PM
A Meta-analysis Of Tai Chi/qigong On Fatigue And
Quality Of Life In Cancer Patients

Xiaoyue HU, Stanley Sai-chuen HUI, FACSM. The Chinese
University of Hong Kong, Hong Kong, China. (Sponsor: Stanley
Sai-chuen HUI, FACSM)

(No relevant relationships reported)

Due to the advances in cancer treatment, 64% of the person diagnosed with cancer can
expected to be alive in 5 years. Long-term cancer-related health problems for these
cancer survivors becoming a public health concern. Growing evidence suggests Tai chi
or Qigong as a mind-body exercise become an option for cancer patients to improve
QoL and reduce the cancer related fatigue symptom (CRF).PURPOSE: To investigate
the effects of Tai Chi /Qigong versus non-Tai Chi/Qigong treatment on cancer
patients’ health related QoL and CREMETHODS:Studies on randomized controlled
trials (RCT) of Tai Chi /Qigong as an intervention were retrieved from Medline,
CINAHL, SPORTDiscus, Cochrane Library, and PubMed. Meta-analyses were
performed on changes in QoL and CRF. QoL was measured by SF-36 questionnaire
and cancer-specific QoL was assessed by functional assessment of cancer treatment-
general (FACT-G). CRF was assessed by brief fatigue inventory (BFI) or functional
assessment of chronic illness therapy-fatigue (FACIT-F). Random effects model was
used to calculate the pooled mean difference (MD) with 95% confidence interval (CT).
RESULTS: A total of 14 RCTs (1,001 subjects )were included in this review. Nine
RCTs (567 subjects) provided sufficient data to estimates the effect size for QoL and
CRF. For QoL assessed by SF-36 questionnaire, significant differences were found in
two subscales, mental health and vitality. The MD of mental health and vitality were
2.33(95% CI: 1.71, 2.96; Z score = 7.31; p <0.01), 1.50 (95% CI: 0.56, 2.44; Z score
=3.14; p =0.002). QoL assessed by five subscales (PWB, SWB, FWB, total) FACT-G
change scores were in support of Tai Chi/Qigong interventions