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Purpose: Broad Jump (BJ), Bounds (B), and Triple Hop (TH) are activity limitation tests 

(ALTs) predictive of sprint speed, used in athletics classification for ambulatory athletes with 

coordination impairments. This study analyzed movement components during these tests in 

individuals without impairments to assist classifiers in making evidence-informed decisions.   

Methods: Seventy-five active adults (37 males, 38 females; 18–35 years) without impairments 

completed five ALTs (countermovement jumps, B, side steps, BJ, TH) and a 60 m sprint in 

randomized order. Each test included one practice and two maximal-effort trials. Trials were 

video recorded and analyzed with Dartfish for distances and joint excursions. Four trials 

(dominant and non-dominant sides) per subject were analyzed (>280 videos) for B and TH and 2 

trials for each subject (144 videos) were analyzed for BJ.  Hip and knee flexion/extension were 

analyzed for stance and swing limbs in all tasks; shoulder flexion/extension were analyzed in B 

and BJ. Data were assessed for normality (Kolmogorov-Smirnov), reliability (intraclass 

correlations) and differences between trials/hops (Generalized Estimating Equations). 

Nonsignificant differences or differences <5 ° were combined across bounds/hops and 

correlations (Pearson) between joint excursion and task distance were calculated (α = .05).  

Results: Distributions were normal. Means, standard deviations, and confidence intervals were 

calculated. BJ distance correlated positively with shoulder flexion (r = .564) and hip flexion 

(r = .431) and negatively with knee flexion (r = –.431). B measures for bounds 2 and 3 were 

combined. B stance limb joint excursions were not correlated with distance (p =.19-.91), but 

swing limb hip flexion (r = .69) and excursion (r = .67) were (p < .001). TH measures for 

left/right hops and hops 1/2 were combined, except for stance-limb hip flexion and swing-limb 

hip position at landing and excursion, which were analyzed separately. For the stance limb, 

moderate-to-strong correlations were seen between TH distance and hip extension (r = .53), hip 

excursion (r = .42), knee extension (r = .66), and knee excursion (r = .59). For the swing limb, 

hip position at landing in hop 2 (r = –.48) and hip excursion in both hops (r = .43 and .49) 

demonstrated moderate associations. 

Conclusions: Knowledge of joint movements most likely influencing ultimate performance can 

help guide classifiers’ focus when analyzing performance for impact of impairment. Findings 

support classifiers monitoring shoulder and hip flexion during BJ, swing limb hip flexion and 

excursion during B, and knee extension and excursion in the hopping limb and hip excursion in 

both hopping and swing limbs during the TH. 
 


