A Novel Test to Quantify Mechanical and Metabolic Capacity: The Flywheel Anaerobic Test
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Purpose Results

Oxygen Consumption (mL-kg!min)

The purpose of this study was to report preliminary findings of a 30s 03 S i’ A= Mrtwihutniisiis. Snishumalih Wi = S A ?.O
flywheel anaerobic test (FwAT30), intended to mimic the WANT, as a D) o 1.8
potential alternative for non-cycling athletes. - 1.6 6&
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Eight recreationally active individuals, [Women (n=4) 308£3yrs e 06
64.7t7.5kg, 167.4t4cm; Men (n=4), 29.8%7.1yrs, 86.3+13.5kg, O. A >
177,1i3,9cm] with a consistent history of resistance training, S 0'2
volunteered. '

* Participants completed three sessions within one week, each with a O . . . . . 0.0
different inertial load: small (S)=0.01kge*m? medium (M)=0.025kge*m?; | | Minutel — Minute2 ~ Minute3  Minuted ~ Minute 5
large (L)=0.05kg * m2. B Eccentric W Concentric ~VO? —RER

* The loads were presented in random order. o |

* During the first session, subjects began with a standardized general Total Repetitions (#) ) There} WETE ho s1gn}f1cant dlfferences. be.tx{veen ROM and th? .L’ M Or S
warmup consisting of 5min on a cycle ergometer, dynamic stretching , 35 conditions, but subjects completed significantly more repetitions with
followed by a familiarization session on flywheel device. the S (24.721.1 reps) compe.u‘.ed to M (19.8£1.0 reps; p=0.05) and L

» The FWAT30 consisted of a 30s of a maximal effort set of belt squats 30 (15.520.8 reps; p=0.002) conditions.
utilizing the flywheel device. Subjects were allowed three repetitions to * Peak concentric power fOT. j‘he L (446-&1.12-4‘/\7)/ M (382.31i131.9W.),
build momentum prior to the initiation of the test. Upon initiation of 25 and 5 (371.5£105.9W) conditions were similar (P>O:O.5)- Peak concentric
the test, subjects were given verbal encouragement to provide maximal powet occurred on the 9+1, 1212, .and 162 repetitions, for the large,
effort on every repetition. 20 medium, and small masses; respectively.

* Range of motion (ROM), peak concentric power, and peak eccentric 15 * Eccentric peak power in the L (569:3i180.2W), M (442-9ﬂ49-1W)1 and 5
power were collected for every repetition as outputs from the device. (446.8£112.4W) masses were similar (P>O:O.5) Peak eccentric power

* Metabolic data were collected continuously during the test and for 10 occurred on the 61, 912, and 1243 repetition for the L, M, and S;
bmin post-test via a metabolic cart and processed using three-breath respectively.

* Time of recovery significantly atfected VO,. Compared to minute one
(27.3x1.56mL e kglemin?t), VO, was significantly different at minute 2
(16.1+1.62mLekg!emin?; p<0.05), minute 3 (10.4+1.05mLekg!emin;
p<0.05), minute 4 (9.1+0.95mLekg!'emin!; p<0.05), and minute 5
(7.6.£0.7 mLekglemin; p<0.05).

* RER was 1.42+0.09, 1.64+0.08, 1.56+0.07, 1.39+0.07, and 1.26+0.06, for
minutes 1, 2, 3, 4, and 5; respectively

rolling averages. Oxygen consumption (VO,) and respiratory exchange 5
ratio (RER) were used for analysis.
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Practical Applications

Conclusions

The FWAT30 may be a useful test for strength trained, non-cyclists, but future

research is needed to validate this hypothesis and improve the consistency of the The Wingate Anaerobic Test (WAnNT) is considered the gold-standard
test. The flywheel is now being used by space agencies as a human spaceflight test to measure anaerobic power, rate of power decline, and power
countermeasure, and the implications of a study of this nature are far reaching. endurance, but the test may be biased against non-cyclists.
The results from a test which analyzes peak anaerobic power and the metabolic Preliminary findings did not demonstrate a rapid power decline
cost using a resistance-based medium can be particularly valuable to strength- similar to the cycle-based WANT. V0, and RER data suggest the test
based athletes and their coaches. results in a substantial metabolic response. Future research is needed

to determine optimal load and if repeated tests improve the
consistency of decline.
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