Age-Related Changes in Neuromuscular Function in
masters track and field athletes: Insight from Hopping

Mechanography.
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Introduction
Aging-related loss of muscle mass (sarcopenia) is an important risk factor for morbidity, mortality, and poor quality of life.

In the general population, physical inactivity (hypodynamia) contributes to and exacerbates these conditions. In contrast,
master athletes constitute a unique group that maintains high levels of physical activity into old age. Currently, there is
very little information available on how neuromuscular function declines with aging, particularly in master athletes.

Hypothesis

We hypothesized that measured muscle stiffness would decline and duty cycle would increase oppositely with age.
Additionally, we investigated the effect of hopping rate on the outcome variables.

1. Study design and methods of measurement

A total of 133 women (aged 35 to 86) and 148 men (aged 35 to 90) participated in

the study. They performed a series of 20 hops at various frequencies: 1) 2.2 Hz, 2) 2.2
Hz with maximal hop height, and 3) 2.5 Hz with maximal hop height. The

measurements were taken using a Leonardo Mechanography plate.

2. Data collection (multiple 2-leg Hopping 2.2
Hz and 2.5 HZ) image source: www.soreha.net

Test Type: multiple Two Leg Hopping (m2LH)

Patient ID: tafmac_w51m Test Type: multiple Two Leg Hopping (m2LH) Patient ID: tafmac_w51m
Last Name: XxXxXxXXx Test No.: 3755 Last Name: XxXxXxXXx Test No.: 3756
First Name: xxxxx Test Date: 19.08.2024 First Name: Jo0m Test Date: 19.08.2024

Gender: female :16:08:09 Gender: female - 16:08:52
Date of Birth: 11.11.1967 Test Details: FREQ_2.2Hz_HIGH Date of Birth: 11.11.1967 Test Details: FREQ_2.5Hz_HIGH
Measurement Plot: (standard scale) Measurement Plot: (standard scale)
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Detailed Data: Detailed Data:
Track and Field
Overall Data: Force: Power: Time: Overall Data: - Force: Power: Time: ‘ Master Athletic Cohort
Body Mass F max ‘ P max / kW av. Rise Time No. of valid Jumps Body Mass F max P max / kW av. Rise Time No. of valid Jumps
50,68 kg 2,50 kN | 2,00 kw 0,083 s 20 50,69 kg 2,51 kN 1,75 kw 0,070 s 23
Age F max rel. ‘ P max rel. / W/kg av. Time per Jump T.p.Jmp Std.Dev. Age F max rel. P max rel. / W/kg av. Time per Jump T.p.Jmp Std.Dev.
56 5,02 * Fg 39,39 w/kg 0,488 s 2,02 % 56 5,05 * Fg 34,44 W/kg 0,427 s 4,26 %
No. of valid Jumps av. F dev. av. Air Time Air Time Std.Dev. No. of valid Jumps av. F dev. av. Air Time Air Time Std.Dev.
20 28,43 kN/s . Stiffness: 0,297 s 0,01 % 23 33,72 kN/s Stiffness: 0,264 s 0,01 %
Average Delta h F min ‘ pk.Stiffn./ kN/cm av. Contact Time Settling Time Average Delta h F min pk.Stiffn./ kKN/cm av. Contact Time Settling Time
0,22 m 0,00 kN || 269,39 kN/cm 0,191 s 16,27 s 0,16 m 0,00 kN 286,53 kN/cm 0,163 s 14,32 s
‘ F min rel. ‘ F min rel.
. Force Reference Data: 0.00 * Force Reference Data:
0,00 * Fg . Fg .
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3.Results
Sex female =%*= male Sex female == male
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Conclusions

Hopping performance declines in an accelerated fashion after the age of approximately 70 years,
suggesting that the loss of neuromuscular function is a prominent feature of old age.



