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23 November 2018
etter  to  the  Editor

ormalization influences knee abduction
oment results: Could it influence ACL-injury

esearch, too? A Letter to the Editor

We  read with interest “Normalization influences knee abduc-
ion moment results: Could it influence ACL-injury research, too?”
y Norcross et al. The stated conclusion of the study was “While it

s unlikely the magnitude of the difference in non-normalized KAM
dentified prospectively in ACL-injured females was  attributable
olely to anthropometric differences, caution should be exer-
ised when evaluating research findings reporting non-normalized
AM.” The study that was  conducted and published in AJSM in
0051 did calculate and analyze normalized moments as Norcross
t al. suggest. However, these normalized moments did not pre-
ict subsequent ACL in mixed effects logistic regression models,
hile absolute value moments did predict subsequent ACL injury.

his was and should not be a surprise! Clinicians and researchers
like should be aware that normalized forces and moments do not
xist in nature nor do they act upon the bodies of athletes sports
nd are merely derived calculations. The human body doesn’t expe-
ience normalized forces and moments and normalized forces and
oments do not rupture ligaments. Actual and real (absolute value)
orces and moments that do exist in nature applied to joints at high
ates are what actually rupture ligaments and therefore should be
xpected to be actual predictors of future injury risk. Though it is

 good idea to normalize forces and moments to compare between

ttps://doi.org/10.1016/j.jsams.2018.11.023
440-2440/© 2018 Published by Elsevier Ltd on behalf of Sports Medicine Australia.
populations that differ in anthropometric features such as height
and weight, these normalized forces and moments are likely invalid
for prediction of future injury risk and may “wash out” potentially
significant effects.

Reference

. Hewett TE, Myer GD, Ford KR et al. Biomechanical measures of neuromuscular
control and valgus loading of the knee predict anterior cruciate ligament injury
risk  in female athletes: a prospective study. Am J Sports Med  2005; 33(4):492–501.
http://dx.doi.org/10.1177/0363546504269591.

Timothy E. Hewett
Mayo Clinic Biomechanics Laboratories and Sports

Medicine Center, Departments of Orthopedic Surgery,
Physical Medicine and Rehabilitation and Physiology

and Biomedical Engineering, Mayo Clinic, United
States

E-mail address: Hewett.Timothy@mayo.edu

26 October 2016
27 November 2018
Available online 5 December 2018

https://doi.org/10.1016/j.jsams.2018.11.023
http://www.sciencedirect.com/science/journal/14402440
http://www.elsevier.com/locate/jsams
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jsams.2018.11.023&domain=pdf
dx.doi.org/10.1177/0363546504269591
dx.doi.org/10.1177/0363546504269591
dx.doi.org/10.1177/0363546504269591
dx.doi.org/10.1177/0363546504269591
dx.doi.org/10.1177/0363546504269591
dx.doi.org/10.1177/0363546504269591
dx.doi.org/10.1177/0363546504269591
mailto:Hewett.Timothy@mayo.edu
https://doi.org/10.1016/j.jsams.2018.11.023

	Normalization influences knee abduction moment results: Could it influence ACL-injury research, too? A Letter to the Editor
	Reference

