' University of s H EPBHTS

Science\r Cacling Murcia & SCIENCE

José R. Lillo Bevia
(PhD student)

Human performance and Sports Science Laboratory
Faculty of Sports Sciences

University of Murcia

San Javier (Murcia)

Spain

Validity and Reliability of the Powertap P1
Pedals Power Meter

E——



University of

| SPORTS
SCIENCE AND CYCLING CONFERENCE 2018 Murcia .|Hp5l:l[ﬂl:£

’.
- -
. . . :




University of

Murcia

Testing Procedures

SUBJECTS

¢ 33 SUBJECTS
«78.6+12.9 kg

©57.7 +6.6 ml-kg't-min‘t
e MAP:399+31W

<

TOOLS

e Cycleops Hammer (Cycleops, Madison, USA).

* SRM scientific 172.5mm adjustable crankset (Registered with wired Power Control V)
¢ Giant Defy 3 — Aluminium alloy frame (Giant Bicycles, Taiwan).

* Powertap P1 pedals (Cycleops, Madison, USA) (Registered with Garmin 1000)

<

What was
registered?

J
N
® Power output (Watts)
e Cadence (rev.min1)
J

<

What else?

e Cyclists were not alowed to change the gear ratio (39:15)
* SRM crankset calibration performed prior to the beginning of the study

® Cycleops Hammer calibration performed prior to each test according to manufacture’s
recommendations

* Powertap P1 pedals zero offset were set before each test

)

SPORTS
SCIENCE



vurca 0 H P CiENeE

o Sitting

0:42  0:45

W

_Standing

Testing
Protocol

75-second registered (10, to 70,, second were
analysed)
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POWER OUTPUT CADENCE
SRM (W) PT P1 (W) Rho :i?r?;n SRM (rpm) PT P1 (rpm)
Mean Mean SEM  Spearman Bias SD Bias
sD CcVv sD Ccv (W) value W) W) Mean SD CV Mean SD CV
100W 996 [ 56% | 97+#4* [ 42%| 0.7 ia 704410 | 14% | 717+11 [15%
o  150W 150#5| 3.4% | 1485 | 3.0% | 08 707409 | 1.3% | 70.7+1.0 [1.5%
70 Z  200W 200#5| 2.4% | 198+4 | 21% | 0.7 — )4 LoA 706411 | 15% | 70.9+11 [1.5%
CAD £ 250w 251#5| 2.0% | 248+5 | 19%| 08 ' % (121107.3) 707410 | 1.4% | 708+1.0 [1.3%
“  300W 3035| 15% | 30045 | 1.6% | 0.8 704409 | 1.3% | 70.9+0.9 [1.3%
350 W 356+4| 1.2% | 35245% | 14% | 0.9 700410 | 15% | 706410 [1.5%
100W 101+6] 59% | 96+6* | 5.7% 1.0 61 84.7+08 | 09% | 85.0+0.8 [0.9%
o 150W 149+6| 4.0% | 1455 | 3.7%| 0.9 ' 84.7+0.8 | 09% | 84.8+0.8 [0.9%
85 Z  200W 201#6| 2.7% | 19645* | 27% | 0.9 0.987" 3 LoA 84.8+09 | 1.1% | 850409 [1.1%
CAD £ 250w 25245| 1.9% | 246:5% | 22%| 09 ' ™2 (-17.6 10 7.0) 848+11 | 1.3% | 850+11 [1.8%
»  300W 303+6| 1.8% | 298+6% | 2.0% 1.1 84.9+12 | 14% | 851+12 [1.4%
350 W 35545 15% | 349+6* | 1.7% 1.0 84.9+10 | 1.2% | 851+1.0 [1.7%
100W 9648 | 8.6% | 917 | 7.2% 1.1 o 989+13 | 13% | 997+12 [1.3%
o 150W 145:7| 4.9% | 1395 | 39% | 0.9 98.9+1.4 | 1.4% | 992415 [1.5%
100 £ 200W 197+8| 4.1% | 191+7* [ 3.7% 1.2 _— - LoA 996412 | 1.2% | 99.1+12 [1.3%
CAD £ 250w 248+7| 2.9% | 24127 | 2.8% 1.2 ' "% (-23.1108.4) 996413 | 1.3% | 99.7+13 [1.3%
D 300W 298+7| 2.4% | 2917 | 2.4% 1.2 995+15 | 1.6% | 99.8+16 [1.6%
350 W 35245 1.9% | 342+8* | 2.3% 13 99.8+19 | 1.9% | 99.7+19 [1.9%
Q  250W 253+7| 26% | 241#5% | 22% | 0.9 53 759461 8.0%  74.9+11.0 14.7%
FC O 350w 35246| 1.8% | 34545% | 15% | 09 0.927| /9.0 LoA 748491 121%  735+12.9 17.6%
<
5 450 W 455:8| 1.7% | 446x6% | 1.2% 1.0 (-19.7 0 1.7) 69.6+7.7 11.1%  685+10.7 15.7%
S 35
FC F 500W 499+9| 1.8% | 492+11*| 2.2% 1.9 -7.0 LoA 90.0+10.1 112%  89.8+10.5 11.7%
= (-14.1100.0)

CAD = Cadence; FC-S = Free cadence standing; SD = Standard Deviation; CV = Coefficient of variation; rho Spearman = Spearman correlation coefficient; LoA = Limits of

Agreement; * Significant differences compared to the SRM device; # significant Spearman correlation coefficient; (p < 0.05).
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Discussion

e (Garmin Vector) 1.3+6.0W (Bouillod et al 2016)

* (Garmin Vector) -1.3+5.3W (Nimmerichter et al
2017)

e (Powertap hub) 2.9 + 3.3W (Bertucci et al 2005)

o e (Powertap hub) 1.7 to 2.7% and 1.2 to 2.0%
Similar CV (SRM crankset) (Bertucci et al 2005)
(2.0, zz',szlngfr;g?vf/rgnmd115.2«;,0535%12““& e (Garmin Vector) 2.82 and 0.95 (SRM crankset)
(Nimmerichter et al 2017)



Conclusions and
practical applications

Small but significant

Valid and reliable differences between
Powertap P1 and SRM

e Near perfect e Low bias for power
relationship (-2+48Wto-7.3+
between 100 and 7.9 W) for sitting and
350W (Sitting) at 70, standing position.

85 and 100 rev.min!

e Low CV between
SRM and Powertap
P1 pedals
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Accuracy

e Power Tap P1 pedals
slightly
underestimate the
power output data
in a consistent and
direct proporcional
manner to the
pedalling cadence

The Powertap P1 pedals are an alternative to more expensive laboratory
ergometers, allowing cyclists and thriatletes to use their own bicycle for testing,

training or competicion purposes.
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Thank you very much for your attention!



