E applied sciences ﬁw\p\py

Article

Influence of Ankle Joint Mobility on Stretch-Shortening Cycle
Contribution in Vertical Jump Performance

Giuseppe Di Lascio 12

and Gaetano Raiola 23

W) Check for updates

Academic Editor: Mark King

Received: 7 June 2025

Revised: 7 August 2025

Accepted: 7 April 2026

Published: 9 April 2026

Copyright: © 2026 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license.

, Giuseppe Giardullo 1.2 Fiore Mazza 2, Giovanni Esposito 2,#(9, Vincenzo Manzi

3

Department of Neuroscience, Biomedicine and Movement, University of Verona, 37129 Verona, Italy;
giuseppe.dilascio@univr.it (G.D.L.); giuseppe.giardullo@univr.it (G.G.)

Research Center of Physical Education and Exercise, University of Pegaso, 80143 Naples, Italy;
fioremazza@hotmail.it (EM.); gaetano.raiola@unipegaso.it (G.R.)

Department of Educational and Sport Sciences, Pegaso University of Naples, 80143 Naples, Italy;
vincenzo.manzi@unipegaso.it

*  Correspondence: giovanniesposito410@gmail.com

Abstract

The Stretch-Shortening Cycle (SSC) is a fundamental neuromuscular mechanism that en-
hances explosive performance by storing and releasing elastic energy, particularly through
the Achilles tendon. While tendon stiffness and neuromuscular coordination are known to
influence SSC efficiency, the role of ankle joint mobility in this context remains unclear. This
study aimed to investigate the relationship between ankle dorsiflexion range of motion and
SSC contribution during vertical jump performance in trained adults. Twenty-seven physi-
cally active participants (19 males, 8 females) were assessed for ankle dorsiflexion using
the Leg Motion system and performed both Squat Jump (S]) and Countermovement Jump
(CMJ) on a force platform. SSC contribution was calculated as the difference between CM]J
and SJ heights, expressed in both absolute (centimeters) and relative (percentage) terms.
Participants were categorized into high and low mobility groups based on the median
dorsiflexion value (13 cm). Statistical analyses, including Pearson correlation (r = —0.262,
p = 0.186), linear regression (R% = 0.069), and independent t-tests, showed no significant
association between ankle mobility and SSC contribution. No meaningful performance
differences were observed between the two groups in CM]J, SJ, or SSC metrics. These
findings suggest that ankle dorsiflexion does not independently predict SSC utilization
in vertical jumping among trained individuals. Other factors such as tendon stiffness,
explosive strength, and neuromuscular coordination may play a more decisive role. Future
research should include dynamic mobility assessments and more diverse populations to
better understand the interplay of these variables.

Keywords: stretch-shortening cycle; squat jump; countermovement jump; dorsiflexion;
power; kinesiology

1. Introduction

The Stretch-Shortening Cycle (SSC) represents a fundamental neuromuscular mecha-
nism for improving the mechanical efficiency and effectiveness of human movement [1].
It is based on the storage and subsequent release of elastic energy by connective tissues
during the rapid transition between an eccentric and concentric phase of movement [2]. In
explosive activities such as jumping, running, or plyometric actions, the muscle-tendon
structures behave similarly to a spring: during the loading phase (contact with the ground),
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there is an accumulation of potential energy, which is released during the propulsive phase
(detachment from the ground), thus contributing to increased force and power produc-
tion [3]. Some of the main factors that distinguish this contraction regime are the stretch
reflex [4,5]; stretching myotendinous structures [6,7]; pre-activation [8-10]; and increase
in residual force [11]. Among the components participating in this mechanism, the ten-
don plays a primary role in elastic energy storage [12]. In particular, the Achilles tendon,
which connects the muscle complex of the triceps suralis to the calcaneus, is one of the
structures with the greatest capacity to store and return mechanical energy [13,14]. This
energy return is a central component of what is referred to as the tendon’s elastic capacity,
that is, its ability to absorb, store, and then efficiently release mechanical energy to support
movement [15]. A key determinant of this function is tendon stiffness, which describes
the tendon’s resistance to elongation under load [16]. Tendons with optimal stiffness store
more elastic energy during the eccentric phase and release it more effectively during the
concentric phase, improving movement efficiency and jump height. Conversely, tendons
that are too compliant may dissipate energy rather than transmit it, while excessively stiff
tendons may limit joint range of motion. Both conditions can negatively affect SSC perfor-
mance [17]. The function of the tendon is closely linked to the biomechanical behavior of
the tibiotarsal joint, which serves as the primary axis of foot movement in the sagittal plane.
This joint, formed by the articulation of the tibia, fibula, and talus, is designed to provide
both stability and mobility during locomotor activities [18].

Complementing this joint complex, the talocalcaneal (subtalar) joint, which connects
the talus to the calcaneus, plays a critical role in force transmission and influences the
dynamic behavior of the Achilles tendon. In this context, the available range of dorsiflexion
at the ankle joint may affect the length and tension of the tendon, thereby potentially
modulating the effectiveness of the SSC [19]. Ankle joint mobility, particularly dorsiflexion,
may influence tendon strain behavior during dynamic tasks [20]. Restricted dorsiflexion
could limit tendon elongation, while excessive mobility might be associated with reduced
tendon stiffness and diminished elastic efficiency. Therefore, understanding the relation-
ship between ankle mobility and tendon stiffness is essential for explaining individual
differences in SSC performance. From a musculoskeletal perspective, dorsiflexion may
be limited by two primary factors: stiffness of the gastrocnemius-soleus—tendon complex
and mechanical inefficiency of the talocrural joint mechanism, which may impair proper
osteokinematic motion of the ankle [21].

Although the stretch-shortening cycle (S5C) has been widely investigated in sports
biomechanics, no studies to date have specifically examined the relationship between ankle
joint mobility and SSC efficiency, particularly in relation to Achilles tendon dynamics and
performance during vertical jumping. Recent work explored how drop height and landing
strategy influence lower-limb biomechanics in drop jumps, including measures of joint
stiffness and work at the ankle [22]. However, their study did not assess ankle range
of motion as an independent variable, nor did it investigate its role in modulating SSC
behavior or tendon function. This underscores a critical gap in the literature and highlights
the need to explore how variations in ankle mobility may affect SSC performance and
related motor tasks such as the vertical jump.

The present study aims to investigate the relationship between tibiotarsal joint ex-
cursion and the contribution of the stretch-shortening cycle (SSC) during vertical jump
performance. Specifically, it explores whether ankle joint mobility can predict SSC efficiency
and examines differences in jump performance parameters, including the countermove-
ment jump (CM]), squat jump (S]), and SSC contribution between individuals with higher
and lower levels of ankle dorsiflexion.
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2. Materials and Methods
2.1. Participants

A convenience sample of 27 physically active adults participated in this study, compris-
ing 19 men and 8 women. The participants had a mean age of 34.0 & 5.7 years, a mean body
mass of 76.3 & 8.5 kg, and an average height of 173.0 & 6.9 cm. All individuals included
in this study had a minimum of one year of consistent experience with resistance train-
ing. At the time of data collection, all participants were engaged in a structured training
regimen that included two sessions per week focused on general muscular strengthening
and metabolic conditioning. Participants were excluded from the study if they had any
history of musculoskeletal injuries affecting the lower limbs, including the ankle, knee, or
hip joints. Individuals were also excluded if they presented any medical conditions that
could interfere with physical performance or pose a health risk during testing. Prior to
participation, all individuals provided written informed consent, and the study was con-
ducted in accordance with institutional ethical guidelines and the Declaration of Helsinki
and its latest amendments adopted by the 75th General Assembly of the World Medical
Association (WMA) in Finland on 19 October 2024 [23].

To facilitate comparative analysis, participants were divided into two groups based on
the median value of ankle dorsiflexion (13 cm), measured using the Leg Motion system [24].
This approach ensured an equal and unbiased split of the sample to examine whether
differing levels of ankle mobility were associated with variations in SSC contribution.
Participants with dorsiflexion values below 13 cm were assigned to the low mobility
group (n = 14), and those with values equal to or greater than 13 cm to the high mobility
group (n = 13). The low mobility group included 10 males and 4 females, with a mean
age of 33.4 £ 6.0 years, body mass of 75.5 & 9.2 kg, and height of 172.5 & 7.1 cm. The high
mobility group consisted of 9 males and 4 females, with a mean age of 34.7 & 5.5 years,
body mass of 77.2 £ 8.0 kg, and height of 173.6 £ 6.8 cm. Although the sample included
both male and female participants, sex-based subgroup analysis was not performed due to
the limited number of female participants (1 = 8), which would have resulted in insufficient
statistical power. To avoid unreliable comparisons and Type II errors, the sexes were
analyzed together.

2.2. Study Design

Training was structured across two days. Day one consisted of a warm-up, power
exercises, multi-joint strength training, and aerobic conditioning. The warm-up included
both ground-based and standing mobility exercises, such as glute and hip flexor stretches,
thoracic spine mobility drills, and preparatory movement patterns (e.g., squats, split
squats, knee hugs, and locomotor drills like marching and skipping). The warm-up
lasted approximately 10 min and concluded once participants showed visible signs of
increased body temperature (light perspiration, elevated respiratory rate) and confirmed
readiness. Power work on the first day included box jumps and half-kneeling chest
passes, both performed in the sagittal plane. Box jump height was standardized at 60 cm
for all participants to ensure consistency. Each exercise was performed for three sets of
five repetitions (3 x 5), with 60 s of rest between sets and 90 s between exercises. The
strength block combined upper, lower, and core exercises, including box squats, dumbbell
floor presses, single-leg hip bridges, dumbbell bench rows, and front planks. Conditioning
was completed with 10 min of steady-state cycling, targeting a heart rate of 140-150 bpm.

Day two followed the same structure, but exercises emphasized frontal plane move-
ment. The warm-up was adapted accordingly, with lateral marching and lateral skipping
replacing their linear counterparts. Power exercises included lateral box bounds and half-
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kneeling side medicine ball tosses. These were also performed as 3 x 5 repetitions per side,
with identical rest periods to day one.

The strength segment featured deadlifts, band-assisted pull-ups, split squats, half-
kneeling overhead presses, and side planks. Conditioning involved high-intensity interval
cycling, with 10 s sprints followed by 50 s of rest, repeated for 10 min. The two-day training
structure reflected participants’ typical weekly regimen and was not part of a longitudinal
intervention. All data collection and performance testing were conducted within a single
week. Tables 1 and 2 present the full content of both training days.

Table 1. Day one of training.

Warm Up

On the ground: 90/90 Glutes Stretch, Leg Lower, Hk quad Stretch, T spine mobility, Hk Ileo stretch.
Standing: Squat Pattern, Split Squat, Knee Hug, Leg Cradle, Inchworm. Linear March, Linear Skip.

Power
Exercise Repetitions
Al. Box jump 3 x5
A2. Hk chest pass 3 x5
Strength
Exercise Repetitions
B1. Box squat 3x6
B2. Dumbbell Floor Press 3x6
C1. Single-Leg Hip Bridge 3x38
C2. 30° Bench Row 3x8
C3. Front plank 3 x 20 sec
Conditioning
El. Low-intensity steady-state (LISS) Stationary Bike (10 min at 140-150 bpm)
Table 2. Day 2 of training.
Warm Up

90/90 Glutes Stretch, Leg Lower, Floor Slide, Shoulder mobility, T spine mobility, Hk Ileo stretch.
Squat Pattern, Split Squat, Knee Hug, Leg Cradle, Inchworm. Lateral March, Lateral Skip.

Power
Exercise Repetitions
Al. Lateral box bound 3 x 5 each side
A2. Half-Kneeling Side Toss 3 x 5 each side
Strength
Exercise Repetitions
B1. Deadlift 3x6
B2. Pull up banded 3%6
Cl1. Split squat 3 x 8 each side
C2. Hk oh press 1 arm 3 x 8 each side
C3. Side plank 3 x 20 sec each side
Conditioning

El. High-Intensity Interval Training. (HIIT)  Stationary Bike (10 min: 10 s all-out, 50 s rest)

2.3. Testing Procedures

All performance testing and data collection were conducted within a single week,
following participants’ regular training sessions and preceded by a standardized dynamic
warm-up. The testing battery included: (1) measurement of ankle dorsiflexion using the Leg
Motion system; (2) Countermovement Jump (CMJ); and (3) Squat Jump (S]). Participants
underwent a familiarization session two days prior to testing, during which they practiced
both jumping protocols under supervision. For the dorsiflexion test, the Leg Motion
platform was placed on the ground against a wall. The participant positioned their foot
centrally in the zero direction and, while keeping the heel in contact with the ground, moved
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the knee forward over the toes. When maximal forward displacement was reached without
heel lift, the distance in centimeters was recorded. The higher value of the two ankles
was used for analysis. For the CM], participants began from a standing position, rapidly
descended into a 90-degree squat, and immediately jumped vertically as high as possible. In
the SJ, participants started in a static 90-degree squat position and held it for approximately
2 s before performing a concentric-only vertical jump. Jump height was recorded using a
triaxial force platform (Kinvent, Montpellier, France) at a sampling frequency of 1000 Hz.
Jump height was calculated using the flight time method based on vertical ground reaction
force (vGRF) data. Take-off and landing were identified as the instants corresponding to
the disappearance and reappearance of vertical force, respectively.

Each participant performed three attempts for both the CMJ and the SJ. The highest
jump in each test was used for statistical analysis. To standardize upper limb influence,
all participants kept their hands on their hips throughout the jump trials. Squat depth
was controlled by a horizontal elastic band set to individual gluteal height at 90° knee
flexion; participants were required to touch the band before jumping. Foot positioning was
standardized to shoulder-width apart, marked on the platform surface, and maintained
consistently across trials. To ensure methodological consistency and minimize confounding
factors, strict control of squat depth during both CM] and SJ was enforced across all trials.
Any repetition in which the subject did not reach the standardized 90-degree depth (as
confirmed visually by two trained assessors) was immediately discarded and repeated. This
approach was adopted to control variability in muscle—tendon unit length, stiffness, and
potential elastic energy storage, thereby ensuring valid comparisons between conditions
and subjects. The difference in height between the CM]J and the S] was used as an indirect
estimate of the contribution of the SSC in the vertical jump gesture [25]. In addition to
this absolute SSC contribution (measured in centimeters), a relative SSC contribution was
also calculated using the formula: (CM]—S])/S] x 100, which reflects the proportional
enhancement in jump performance due to elastic energy contribution [26]. Including
both absolute and percentage values provides a more individualized and context-sensitive
assessment of SSC function. This methodology has been validated through numerous
studies that have confirmed its biomechanical robustness and reliability as a neuromuscular
indicator [27].

2.4. Statistical Analysis

Prior to conducting inferential analyses, all continuous variables were assessed for
normality to determine the appropriate statistical procedures. The Shapiro-Wilk test was
applied due to the relatively small sample size. In addition, visual inspections of histograms
and Q-Q plots were performed to confirm the distribution characteristics of the data. To
ensure sufficient statistical power and determine the appropriate sample size, a priori
power analysis was conducted using G*Power software (version 3.1.9.7). Assuming a
large effect size (Cohen’s d = 0.8), an alpha level of 0.05, and a desired power of 0.80, the
minimum required sample size was calculated to be 26 participants. The final sample size
of 27 participants met this requirement, ensuring adequate power to detect statistically
significant effects. For the main analyses, Pearson’s correlation coefficient was used to
examine the relationship between tibiotarsal mobility and elastic contribution. A simple
linear regression was then conducted to predict elastic contribution based on ankle mobility.
Finally, an independent samples t-test was used to compare groups categorized by high
and low ankle mobility. All statistical analyses were performed using IBM SPSS Statistics
(version 25.0, IBM, SPSS Inc., Armonk, NY, USA). Statistical significance was set at p < 0.05
for all tests.
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3. Results

The results of the main tests are presented in Table 3. The table reports the ankle
dorsiflexion values (in cm), jump heights in CMJ and SJ (in cm), and the absolute difference
in jump height between CM]J and SJ, used as an indirect measure of the SSC contribution.

Table 3. Outcomes assessment.

Subject Ankle Mobility (cm) g\n/g (csn{1 ) SSC Contribution (cm) SSC Contribution (%)
1 14.0 36.71 32.05 4.65 14.51
2 17.0 3041 24.03 6.38 26.54
3 13.0 28.13 23.70 4.42 18.64
4 9.5 29.21 23.62 5.58 23.63
5 10.5 35.17 33.10 2.07 6.25
6 14.0 36.64 33.46 3.18 9.50
7 19.5 35.84 32.03 3.80 11.87
8 11.0 33.56 34.69 —1.13 —3.26
9 5.5 26.59 17.93 8.66 48.30
10 11.5 36.21 34.16 2.05 6.00
11 9.5 26.40 23.42 2.98 12.72
12 13.0 38.99 31.97 7.02 21.96
13 19.0 25.79 23.22 2.57 11.07
14 6.0 31.33 21.66 9.67 44.64
15 15.0 23.04 16.89 6.14 36.36
16 7.0 33.24 30.94 2.29 7.40
17 14.0 37.44 31.10 6.34 20.38
18 13.0 39.17 32.03 7.14 22.29
19 14.0 14.60 9.02 5.58 61.86
20 10.5 33.18 25.87 7.30 28.22

21 16.0 26.95 17.83 9.12 51.13
22 12.0 28.00 22.02 5.97 27.11
23 12.0 19.41 15.06 4.34 28.83
24 7.5 29.33 23.10 6.23 26.96
25 6.0 31.82 24.02 7.80 32.47
26 6.0 26.61 18.04 8.57 47.51
27 14.0 33.23 29.9 3.33 11.14

One subject (Subject 8) showed a negative SSC contribution (—1.13 cm), meaning
their squat jump height exceeded their countermovement jump. Although unusual, this
outcome may reflect measurement variability or fatigue effects during the CM]J trial, and is
consistent with prior studies where similar outcomes have been occasionally observed.

Figure 1 shows the relationship (in centimeters) between ankle dorsiflexion and SSC
contribution during vertical jump. A Pearson correlation was conducted to determine the
relationship between ankle dorsiflexion and SSC contribution. The correlation was not
statistically significant (r = —0.262, p = 0.186), indicating no meaningful linear association
between ankle mobility and SSC contribution.

A simple linear regression was conducted to examine whether ankle mobility could
predict elastic contribution (SSC). The result predicts F (1, 25) = 1.85, p = 0.186. The model
explained about 6.9 percent of the variance in elastic contribution, R? = 0.069, adjusted
R? = 0.031. Coefficient analysis saw the following results: B= —0.175, SE =0.129, = —0.262,
t=—1.36, p = 0.186 (Table 4). In the regression output, B represents the unstandardized
coefficient indicating the change in SSC contribution for each unit increase in ankle mobility,
while SE B is its standard error. The 3 value is the standardized coefficient, allowing for
comparison independent of units. The t and p values refer to the statistical significance
of each predictor. The overall model fit is described by the correlation coefficient (R),
the explained variance (Rz), and its adjusted value, which accounts for sample size. The
F-statistic evaluates the significance of the overall regression model, and the standard error
of the estimate reflects the average distance between observed and predicted values.
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Figure 1. Correlation between ankle mobility (cm) and SSC contribution (cm).

Table 4. Linear regression coefficients for predicting SSC contribution (cm) from ankle mobility (cm).

Variable B SEB B t 4
Constant 7.335 1.600 — 4.583 0.000
Ankle mobility —0.175 0.129 —0.262 —1.358 0.186

Note. R = 0.262, R? = 0.069, R? adjusted = 0.031, F (1, 25) = 1.85, p = 0.186, standard error of the estimate = 2.543.

Finally, Table 5 shows the results of the comparison between low and high mobility
subjects, presenting mean, standard deviation and significance values.

Table 5. Comparison between low and high mobility groups.

Variable Group Mean SD p-Value
Ankle Mobility 1 9.19 3.13
(cm) 2 14.18 1.62 <0.001
CM]J 1 29.01 4.87
(cm) 2 32.55 7.74 0.167
1 —24.01 5.95
5] (cm) 2 2849 761 0.308
55C 1 4.99 3.01 0.649
Contribution (cm) 2 5.74 1.88 :
55C 1 24.84 14.37 0.690
Contribution (%) 2 19.96 11.02 :

Group 1 = low mobility (<13 cm); Group 2 = high mobility (>13 cm).

4. Discussion

The aim of this study was to examine the potential relationship between ankle joint
mobility and the utilization of the stretch-shortening cycle (SSC), a key component in
enhancing performance during explosive movements such as vertical jumps. While the
underlying hypothesis posited that greater ankle dorsiflexion might influence the elastic
contribution of the muscle-tendon unit, the results did not confirm this assumption sta-
tistically. The correlation analysis between ankle mobility and SSC contribution revealed
no significant linear relationship (r = —0.262, p = 0.186). However, a negative, albeit non-
significant, trend was observed. The linear regression analysis confirmed this directionality
(B = —0.175), although it explained only 6.9% of the variance (R? = 0.069). This trend may
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be explained by increased tendon compliance in individuals with higher ankle mobility,
which could result in greater energy dissipation and reduced elastic efficiency.

This interpretation aligns with previous findings suggesting that stiffer tendons are
more efficient in transmitting forces and facilitating rapid movements [28,29]. This contrasts
with findings in highly trained populations, where increased stiffness has been shown
to enhance mechanical efficiency and force transmission during explosive tasks [30]. In
such cases, incorporating isometric and eccentric training may help to reinforce tendon
stiffness, potentially mitigating excessive joint mobility and optimizing elastic energy use.
Indeed, other studies reported that tendon stiffness is a determinant factor in jump and
sprint performance, as it enables faster force transfer and reduces energy loss [31,32].

Further analysis through a t-test comparison between low and high mobility groups
(threshold set at 13 cm) showed a significant difference in dorsiflexion values (p < 0.001), val-
idating the group division. However, no significant differences emerged for CM]J (p = 0.167),
SJ (p =0.308), or SSC contribution (p = 0.649 in cm, p = 0.690 in percent). This result supports
the view that joint mobility, although relevant for general movement efficiency and injury
prevention, does not independently explain performance in ballistic tasks. These results
further support that mobility alone is insufficient for predicting SSC performance and that
strength, coordination, and tendon behavior must also be considered [33]. This aspect is
important because it demonstrates the importance of multifactor training. Training only
muscular strength and mobility is not enough, but it is necessary to include combining ply-
ometric workouts with these in order to train the main contraction regime in which elastic
strength finds its maximum expression [34]. Isometric, eccentric, and plyometric training
should be integrated into conditioning programs, as these modalities specifically target the
neuromuscular and tendon adaptations that underlie efficient SSC use [35]. Notably, some
individual cases in the data set demonstrated atypical responses. For example, one subject
(ID 8) exhibited a negative SSC contribution (—1.13 cm), where S] performance exceeded
CM]J. While unusual, such findings have been reported in the literature and are often
attributed to fatigue, motor control anomalies, or measurement variability. Additionally,
several participants with low ankle mobility (for example, Subjects 9, 14, 19, 21, 25, 26)
exhibited high SSC contributions above 40 percent, reinforcing the idea that factors beyond
passive dorsiflexion range, such as explosive strength or neuromuscular timing, may better
account for elastic performance. In conclusion, while ankle joint mobility contributes to
the functional capacity of the lower limb, it does not appear to significantly influence SSC
utilization in the context of vertical jumping. A more comprehensive understanding of
performance-related adaptations should consider the interplay between mobility, strength,
and tendon mechanics.

4.1. Study Limitations

This study has some limitations. First, the sample size was relatively small, which
may have limited the statistical power of the findings. Second, while all participants
were trained individuals, there was notable variability in ankle mobility and jumping
performance, which may have introduced additional noise into the analyses. Third, only
static measurements of ankle dorsiflexion were assessed, which may not fully reflect
functional mobility during dynamic tasks such as jumping. While both male and female
participants were included, sex-specific analyses were not conducted due to the small
number of female participants (n = 8). Conducting subgroup analyses with such an
imbalanced sample could have led to underpowered comparisons and an increased risk of
Type Il errors. For this reason, data from all participants were analyzed collectively. Future
research should aim to recruit more balanced samples to explore potential sex differences
in stretch-shortening cycle (SSC) behavior, as biomechanical factors may differ between
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sexes. Notably, some individual cases demonstrated atypical responses. For example,
one participant exhibited a negative SSC contribution, where squat jump performance
exceeded countermovement jump, a finding reported in the literature and often attributed to
fatigue, motor control issues, or measurement variability. Additionally, several participants
with low ankle mobility exhibited high SSC contributions above 40%, suggesting that other
factors such as neuromuscular coordination, tendon stiffness, or explosive strength may
play a more dominant role in elastic performance than passive joint range alone.

4.2. Practical Implications and Future Directions

The findings suggest that ankle joint mobility does not appear to be a primary deter-
minant of SSC performance during vertical jumping in trained individuals. While mobility
remains important for general movement and injury prevention, other factors such as
tendon stiffness, neuromuscular coordination, and muscle strength may play a more central
role in elastic performance [36-38]. Future research should consider broader and more het-
erogeneous populations, including untrained individuals or those with mobility limitations.
Incorporating methods such as ultrasound imaging, elastography, or electromyography
may offer deeper insights into tendon properties and muscle activation patterns during
SSC actions. Longitudinal studies examining the effects of targeted mobility or eccentric
training on SSC function would also be valuable.

5. Conclusions

The present study aimed to examine whether tibiotarsal joint excursion, as mea-
sured through ankle dorsiflexion range of motion, influences the utilization of the Stretch-
Shortening Cycle (SSC) during vertical jump performance. The results indicated no statisti-
cally significant association between ankle mobility and SSC contribution, as assessed by
the difference in jump height between the countermovement jump (CM]) and squat jump
(SJ). Comparisons between participants with high and low ankle mobility also showed
no meaningful differences in performance outcomes. These findings suggest that, within
a trained population, passive ankle dorsiflexion range of motion alone does not explain
variability in SSC effectiveness during vertical jumping tasks. Further research involving
dynamic assessments and broader populations is needed to better understand the factors
that influence SSC performance.
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