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ABSTRACT

Understanding how muscle mechanical properties affect force production is
crucial for optimizing performance in strength sports. This study aimed to
develop a predictive equation model that links myotonometric indicators of
muscle viscoelasticity with neuromuscular explosive power in advanced
weightlifters. Thirty male athletes (mean age = 24.1 £ 2.8 years) participated.
Muscle properties including stiffness, tone, elasticity, relaxation time, and creep
were measured using the MyotonPRO device in four major muscles: Vastus
Lateralis, Biceps Femoris, Upper Trapezius, and Biceps Brachii. Explosive
performance was assessed through the rate of force development (RFD),
countermovement jump (CMJ), and time to contraction threshold (TCT).
Structural equation modeling (SEM) was applied via AMOS 26 to identify
direct and indirect relationships among latent variables representing muscle
function and performance outcomes. Results revealed that muscle stiffness and
relaxation time were the strongest predictors of explosive capacity (p < 0.05),
while tone, elasticity, and creep showed no significant relationships. The model
demonstrated excellent fit indices (¥*/df = 1.37, CFI = 0.97, TLI = 0.95,
RMSEA = 0.049), confirming its reliability and explanatory accuracy. These
findings highlight the diagnostic and monitoring potential of myotonometric
parameters especially stiffness and relaxation time for individualizing training
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and recovery programs in strength athletes. The study supports integrating
mechanical muscle assessment tools with performance metrics to enhance the
precision of athlete monitoring and to design personalized interventions that
optimize force production and reduce injury risk.
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1.2
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0.8
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13

215
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0.1
6.3
0.1

5055.0 3315.0 435.0
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213.8
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170.5

& (kg)
Jerk
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3.6
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1.0
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1.4
4185.0

41.2
182.4
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147.5

Stiffness (N/m)

Tone (Hz)

Elasticity (log decrement)
Relaxation Time (ms)
Creep (ratio)

Rate of Force Development
(RFD, N/s)

Vertical Jump Height (cm)
Time to Contraction Threshold
(TCT, ms)

Snatch (kg)

Clean & Jerk (kg)
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RFD Creep Relaxation Elasticity Tone Stiffness
Time (ms) (Hz)

(N/m)
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0.02

0.09
0.37
0.01
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0.22
0.3
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0.03
0.27
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0.45
1.0
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Stiffness
(N/m)
Tone (Hz)
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Time (ms)
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RED (N/s)
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Height
(cm)

TCT (ms)
Snatch
(kg)

Clean &
Jerk (kg)
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Interpretation Threshold Value Fit Index
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< 0.06 (good fit) 0.049 RMSEA
> 0.95 (excellent fit) 0.97 CFl
>0.90 (strong fit) 0.95 TLI
< 0.08 (acceptable) 0.036 SRMR
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