
Supplemental Methods 2.  
 

Methods for Reliable Change  

 

 
Based on O’Brien et al.,1 we used the following formulas to compute reliable change z-scores that 

compares parent’s retrospective rating of preinjury total symptoms with the child’s rating of symptoms 

reported during the 2-week follow-up.  Reliable change z scores ≥1.65 indicate a significantly greater 
increase in symptoms than expected based on the parent’s retrospective rating of preinjury symptoms.  

 

Postinjury z score for total score = (postinjury child total score – (6.352 + (0.476 X retrospective 
parent preinjury total score)))/9.597 

 

Based on the A-CAP2 study cohort of mild traumatic brain injury, we created a formula to compute 

reliable change z-scores that compares a child’s rating of total symptoms reported at 2-weeks with the 
child’s symptom ratings as reported during the ED visit. The A-CAP sample was restricted to children 

with a T1 score within 1 week of injury and a T2 score at 14 ± 3 days post-injury, which gave us a 

comparative sample of 232 kids. Reliable change z scores ≥-1.65 indicate a significantly greater decrease 
in symptoms than expected based on the typical recovery trajectory, while z scores ≥1.65 indicate a 

smaller decrease in symptoms than expected.  

 
T2 z-score = (T2 total score - (1.503 + (0.604 x T1 total score)))/9.478. 

 

 

1.  O’Brien, H., Minich, N. M., Langevin, L. M., Taylor, H. G., Bigler, E. D., Cohen, D. M., 
Beauchamp, M. H., Craig, W., Doan, Q., Zemek, R., Bacevice, A., Mihalov, L. K., & Yeates KO. 

Normative and psychometric characteristics of the Health and Behavior Inventory among children 

with mild orthopedic injury presenting to the emergency department: Implications for assessing 
post-concussive symptoms using the Child Sport Concussion Assessm. Clin J Sport Med. 

2021;31(5):e221-e228. 

 

2.  Yeates KO, Beauchamp M, Craig W, et al. Advancing Concussion Assessment in Pediatrics (A-
CAP): a prospective, concurrent cohort, longitudinal study of mild traumatic brain injury in 

children: protocol study. BMJ Open. 2017;7(7):e017012. doi:10.1136/bmjopen-2017-017012. 

 
 

 

 

 

 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Br J Sports Med

 doi: 10.1136/bjsports-2021-105030–278.:271 56 2022;Br J Sports Med, et al. Ledoux A-A


