Change in Walking Economy After Resistance Training with

Weight Gain in Young Adult Athletes

I Abstract

Walking economy (WE) describes the relative
efficiency to perform steady-state walking at a
set submaximal intensity. Previous studies have
demonstrated a positive effect of aerobic
exercise, resistance training (RT), and weight
loss on WE in various age groups of adults.
However, the impact of weight gain during RT on
WE has not been thoroughly investigated.
Therefore, we explored the influence of RT
combined with a modest caloric surplus
intervention on WE in young adult athletes.
PURPOSE: To examine changes in WE in young
adult athletes after a 10-week RT and dietary
intervention designed to promote healthy body
mass gains. METHODS: 28 athletes (16 male,
12 female; 25126y) participated in a supervised,
hypertrophy-focused RT program (3 days/week,
60-120 min/day) for 10 weeks, while consuming
an extra 500 kcal/d from study-provided snacks.
A steady-state WE treadmill test (4 min each at
3, 3.9, and 4 mph at a fixed 0% grade) using
iIndirect calorimetry was performed at baseline
and after RT. WE was calculated by averaging
15-sec values from the last 2 min of each stage.
Body composition was measured by dual energy
X-ray absorptiometry at both timepoints.

I Introduction

Optimal walking economy (WE), an indicator of
exercise efficiency at steady-state submaximal
levels, may lead to improved athletic
performance and lifelong physical activity
engagement. Improvement in WE has been
observed after exercise interventions with and
without weight reduction in a variety of adult
populations. However, the impact of purposeful
weight gain (i.e., increased lean mass) during
resistance training (RT) on WE has not been
studied. Thus, we conducted an exploratory
analysis to determine the effect of healthy weight
gain during a RT and modest caloric surplus
intervention on WE in young fit adult athletes.

RESULTS: After completing the RT program, the
group gained 2.2+1.3 kg in total body mass (TBM,;
p<0.001) and 1.5x1.1 kg as lean body mass (LBM,;
p<0.001). WE significantly improved at 3.5 and 4
mph (13.0x1.3 to 12.520.9 and 15.4+1.3 to
14.811.2 ml/kg/min; p<0.05), but did not reach
significance at 3 mph (11.0£1.3 to 10.6+0.7
ml/kg/min; p=0.08) after RT. Change in WE at 3,
3.5, and 4 mph was not significantly different
between sexes (p=0.15, p=0.40, p=0.32,
respectively) or associated with age (r=0.15,
p=0.46; r=0.11, p=0.59; r=-0.03, p=0.90,
respectively). No significant correlations were
found between the change in WE and the change
in TBM (r=-0.19 at 3 mph; r=-0.01 at 3.5 mph; r= -
0.23 at 4 mph) or LBM (r=-0.23 at 3 mph; r=-0.06
at 3.5 mph; r=-0.25 at 4 mph). CONCLUSION:
Our preliminary results demonstrate that RT is an
effective exercise modality to improve WE in young
adult athletes. Moreover, the weight gained during
the intervention did not appear to influence the
change in WE. Future studies are needed to
elucidate the weight-independent mechanism(s)
contributing to the observed improvement in WE In
this athletic population.

I Methodology

28 young adults (18-39 y) with current RT
experience completed a 10-week supervised RT
program and caloric surplus intervention to
promote healthy weight gain. The RT program
employed hypertrophic workloads for the major
muscle groups, performed 3 days/week for 60-120
minutes/session. Participants were provided and
iInstructed to consume a daily 500 kcal snack, in
addition to their usual diet. WE treadmill tests
using indirect calorimetry (Parvo Medics TrueOne
2400, Salt Lake City, UT) were performed at
baseline and post RT. Participants walked for 4
minutes during 3 continuous stages, at 3, 3.5, and
4 mph and 0% grade. Steady-state WE was
assessed during the last 2 minutes of each stage.
Dual energy x-ray absorptiometry (Lunar IDXA, GE
Healthcare, Madison, WI) was used to measure
total body mass (TBM) and lean body mass (LBM)
before and after RT.

I Results

Table 1. Change in Body Mass and Walking Economy
Before and After Resistance Training.

Demographics
Sex M/F

Age

BMI, kg/m?

Body mass, kg

Total body mass

Lean body mass

Walking Econo

WE @ 3 mph
WE @ 3.5 mph
WE @ 4 mph

Data are presen
*Significant diffe
Resistance train

Baseline Post RT

16/12

25.315.6

23.2+3.0 23.812.9

69.1+12.0 71.3x11.9%

51.1+x11 .1 52.6+x10.97
my, ml/kg/min

11.0£1.3 10.620.7

13.0£1.3 12.5+£0.9*

15.4+1.3 14.8+1.2*

ted as mean % standard deviation.
rence (p<0.05), paired sample t-tests. RT =
ing, M/F = Male/Female, BMI = Body Mass

Index, WE = Walking economy.

Figure 1. Absolute Change in Walking Economy After Resistance Training
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*Significant difference (p<0.05), paired sample t-tests.
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e Repeated measures ANOVA
oChange in WE and sex
e No significant differences, p>0.05,
at 3, 3.5, or 4 mph

e Pearson’s correlations

oChange in WE and age
or=0.15 at 3 mph
or=0.11 at 3.5 mph
or=-0.03 at 4 mph

oChange in WE and TBM
or=-0.19 at 3 mph
or=-0.01 at 3.5 mph

or=-0.23 at 4 mph
oChange in WE and LBM

or=-0.25 at 3 mph
or=-0.06 at 3.5 mph
or=-0.23 at 4 mph

e No significant correlations, p>0.05

I Conclusions

Our preliminary results suggest that RT
positively influences WE in younger athletic
adults and that the improvement may be
weight-independent. Proposed
mechanisms that may contribute to WE
iImprovements, such as postural changes,
stretch-shortening cycle potentiation,
muscle fiber type distribution, substrate
metabolism alterations, strength or flexibility
gains, and mitochondrial or neuromuscular
function, should be further investigated in
this young athletic population.
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