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Introduction

Para-powerlifting enables athletes with impairments affecting muscle strength and power
participate in a fair and equitable competition of strength. In scoring competitions, coefficients
that incorporate bodyweight, sex, and absolute strength (e.g., Wilks, AH and pDOTS scores)
are commonly used to normalise an athlete’s performance and facilitate equitable ranking
across or within bodyweight categories. However, studies undertaken in traditional powerlifting
have shown potential for such coefficients to favour light-to-middle weight athletes whilst
displaying a negative bias towards the lightest and heaviest athletes (1). Whether these scores
can be optimised further to reduce bias in scoring is unknown.

Purpose

To develop an improved and equitable score (known as the “CPD” score) for ranking athletes
competing in para-powerlifting, and to compare the fairness of the proposed score to the
previous AH and pDOTS scores.

Methods

This project utilised retrospective data of elite male (range 1964 to 2023) and female (range
1989 to 2023) para-powerlifting athletes competing in World Para-Powerlifting sanctioned
events. To define a new function for normalising absolute strength and bodyweight, 44
combinations of one- and two-degree fractional polynomials were utilised, and the most ideal
combination was determined using the goodness-of-fit derived from 90" percentile quantile
regression analysis. To compare the performance of our new CPD score to the previous AH
and pDOTS scores, each was calculated for all competition entries, which were then
separated into one of five categories: category 1 indicates a performance within 10% of the
world record holder through to category 5 which indicates a performance within 40-50% of the
record holder. Z-scores were used to determine the variance of the mean between each
performance group, with lower scores indicating less variance and greater performance.

Results

10,744 individual performances were included in the final analysis (7,070 entries from males,
3,674 entries from females) athletes. Quantile regression identified the most ideal equation for
males and females with the highest goodness-of-fit measure being 0.245 for males and 0.191
for females. For males, the identified CPD score had a calculated z-score of 0.80, whereas
the z-scores for the AH score and pDOTS were 0.85 and 0.85, respectively. For females, the
CPD score had a calculated z-score of 0.79, which was equal to that of the AH score (0.79)
but still less than the pDOTS (0.83).

Conclusion
Although further refinement is required, the proposed CPD score serves as a less biased
method of scoring para-powerlifting athletes during competition.
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