Autoregulation: Using Velocity and RPE to Dictate Load
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What is Autoregulation?

Autoregulation is a systematic approach of incorporating elements of individualization into a
periodized plan.

(Helms, 2016)

Autoregulation is described as training that adjusts to the athlete’s performance to allow
improvement at an individualized pace to optimize adaptation.

(Mann et al., 2010)



Why the need for Autoregulation?

A large inter-individual number of repetitions an individual can perform at given percentage of
1RM has been observed.

e Cooke et al. found a range of 7-26 repetitions at 70% 1RM in the back squat (2019).

e (Qdgers et al. found a range of 6-14 repetitions at 80% 1RM in the front squat (FS) and high-
handle hexagonal bar deadlift (HHBD, 2021).

EX: 3x8x80% could have athlete A failing on rep 6 and athlete B leaving 6 repetitions in reserve
(RIR)



2 Forms of Autoregulation

RPE

Rating of Perceived Exertion (RPE)
based on RIR was first validated and
published by Zourdos et al., (2016)
whereby a RPE of 10 corresponds to
1 RIR, RPE 9 to 1 RIR and so on.

In my research, well trained
individuals were able to predict
when they had 4 RIR within +/- 1 rep
and within 0.2 reps with 1 RIR in the
FS and HHBD



VBT

Velocity is measured via a Linear Position Transducer (LPT). Most common are:
e GymAware (2000 USD)

e FLEX (499 USD)

e Tendo (1300 USD)

e QOpen Barbell/RepOne (399 USD)

The main metric measured with a LPT is Average Concentric Velocity (ACV).

Helms et al., found a very strong inverse relationship between ACV and %1RM in the back squat
(-.91), bench press (-.90) and deadlift (-.92). Very strong relationships were also found in my
research on the FS and HHBD.



Velocity Based Loading

Dr. Harry Dorrell was the first to use the term velocity-based loading (VBL) vs VBT.
VBT originated with the goal of a training session was to move the bar as fast as possible.

VBL differs as we use ACV in a set where the goal is strength or hypertrophy to dictate the load
on the bar, or the number of sets performed.

While high velocity VBT sessions still have utility in most strength and conditioning programs,
this presentation aims to focus more on VBL and RPE as it pertains to dictating load at lower

velocities.



Longitudinal Research

VBL vs %1RM over a 6-week training program (Dorrell, Smith and Gee, 2020)

e Significant increases in countermovement jump (CMJ) and bench press for the velocity group
over %1RM

e These increases, alongside equal increases in both groups in the back squat and overhead
press, were accompanied by a significant decrease in total volume performed by velocity
group

e Less total volume =increases in strength and CMJ



Longitudinal Research

Dorrell, Smith and Gee also evaluated the effectiveness of an Individualized Load Velocity Profile
(ILVP) vs a Group Load Velocity Profile (GLVP, 2020) over a 6-week training study

* No significant differences in strength or power between groups

 Only a greater potential magnitude of change in favor of the ILVP group

e Good for coaches with large groups

e LVPs are reliable on a session-to-session basis (Banyard, Nosaka &Haff, 2017)

e Stays the same after gaining strength (Gonzalez-Badillo, J. J., & Sanchez-Medina, 2010)



Longitudinal Research
Helms, Brynes and Cook compared RPE based loading vs %1RM loading over 8-weeks (2018)

 Both were effective at increasing strength, with a slight advantage going to the RPE group

e Also supported by Grahm and Cleather who showed that RPE based load prescription
increased squat strength more than %1RM (2019)

Velocity vs RPE

e Shattock and Tee compared velocity-based autoregulation vs RPE and found meaningful
increases in strength for both groups - with the velocity groups change in strength nearly
doubled the RPE group



Meta-Analysis (Hickmott, Chilibeck & Shaw, 2022)

Autoregulated vs. standard load prescription

Did not show a significant difference in groups

Similar results for subjective (RPE) vs objective (Velocity)
<25% velocity loss vs >25% velocity loss

Greater velocity loss = more hypertrophy

Less velocity loss = more strength

Does not individualize the program, but decreases the variability and ensures an athlete experiences the intended
training goal for that day



Misapplication of VBT

e Using the general velocity zones could cause a lifter to under or overshoot their desired
training load for that day

e Velocity loss should be used with caution
* Ex:40% velocity loss would have the athlete stop their set when the ACV reached 40% below their 1% rep
velocity. (First rep is 0.75m/s — set would stop when <0.45m/s is hit)
* Inthe front squat, this would leave a lifter with about 1 RIR

e If this was applied to bench press, first rep ACV could be 0.55m/s, meaning the set would be stopped when
ACV was <0.33m/s (5-6 RIR)
e Additionally, each exercise has its own RPE/ACV profile.



My Research

Day 2 - 48hrs later Day 3 — 48hrs after Day 2

1RM in FS & HHBD 4 sets to failure @ 80% 1RM in 4 sets to failure @ 80% 1RM in
FS/HHBD FS/HHBD (movement not done on
- RPE 6 and 9 Callouts day 2)

-RPE 6 and 9 Callouts



My Research



Resources

Link to my video on instructions

Link to web-based application

Link to paper published on instructions on how to use web-based app



https://youtu.be/hjaAww34YsM
https://matlab-webapps.port.ac.uk/webapps/home/session.html?app=VBT_autoregulation
https://pure.port.ac.uk/ws/portalfiles/portal/21480222/4_Article_Text_124_1_10_20200629.pdf

Practical Application

RPE and Velocity Range Absolute Velocity/RPE Stop

HHBD 4x3 @RPE 7-9 and/or 0.33-0.3m/s  FS x3 @RPE 8/0.46m/s 2-4 Load Drops 5%

315x3 @ RPE 8 (0.32m/s) 225x3 @ RPE 8 (0.46m/s) </
315x3 @ RPE 9 (0.30 m/s) 215x3 @ RPE 6 v
300x3 @ RPE 7 (0.33 m/s) «/ 215x3 @ RPE 7 v

300x3 @RPE 8 (0.32 m/s) v 215x3 @ RPE 8 (0.46m/s) s
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