2026 4R VAT LEBTHE - A
SFASHE | preaTen RBRE | &amE
PERERRICRET DL,

B 1 HIRTHHE-SERL T2 2RE2PL L., F0OEMHHFEEET 5HE S SEHNIC B~
SV, e, INETOAR—VEBTORBEREE L. ARBIIT7ar Sy —L LTEDL S 7
NOBEEEL TN D) ELICHFOEEEE L TEES B OS2SR OREICLE LG o0
TR X,

2 WROEXEFRA, LTORMOU~OICEL RS0,

(DThere is scientific and legal controversy about recent technological advances in performance running shoes
that reduce the energetic cost of running and may provide a distinct competitive advantage. To better understand the
potential performance-enhancing effects of technological advancements in marathon racing shoes, we examined the
finishing times and racing shoes of the top 50 male and 50 female runners from the World Marathon Major series in
the 2010s before and after the introduction of new shoe models. Data for racing shoes were available for 3,886 of the
3,900 performances recorded at the four annual marathons in Boston, London, Chicago, and New York. In full cohort
analyses, marathon finishing times were 2.0% or 2.8 min faster for male runners wearing new shoe models compared
with other shoes. For females, marathon finishing times were 2.6% or 4.3 min faster for runners wearing @them. In
the context of elite athletic performance, the observed ~2.3% improvement in performance is substantial and highly
meaningful for the elite-level athlete. For example, in the most recent Olympic Games in Rio de Janeiro in 2016, the
top 10 men all finished the 42.2 km race within 4 min or ~3% of one another. @ This ~2.3% improvement in
performance is likely due to the elastic properties of the new shoe models which conserves enerey expenditure at
marathon racing speeds. Laboratory testing demonstrated that new shoe models could return 7.5 J of mechanical
energy per step which is approximately double the energy return of other widely used marathon performance shoes
(3.5 T per step).
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