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Abstract

Background The purpose of this study was to examine the impact of Life Kinetik (LK) exercises on balance, agility,
jumping performance, proprioception, and cognitive functions in recreationally active preadolescents participating
in fencing.

Methods The study lasted 8 weeks and included 22 preadolescents recreationally engaged in fencing, aged

11.6+ 1.2 years, with an average weight of 49.5+10.5 kg and an average height of 157.5+10.0 cm. Preadolescents
were randomly assigned to either the LK group or the control group. The experimental group participated in LK exer-
cises twice per week, with each session lasting one hour.

Results The results indicate that the changes in Stroop, agility, vertical jump, and proprioception test performance
between the pre-test and post-test for the control group are not statistically significant. However, the LK group
showed statistically significant improvements in Stroop, agility, and vertical jump performance between the pre-
test and post-test (p < 0.001). Conversely, the change in proprioception test performance between the pre-test

and post-test for the LK training group was not statistically significant. The changes in star balance test performance
between the pre-test and post-test for the control group was not statistically significant. In contrast, the LK group
showed a statistically significant improvement in star balance test performance between the pre-test and post-test
(p<0.001).

Conclusions These findings indicate that while LK exercises are effective in boosting overall athletic performance,
they may not be sufficient for developing specific skills such as proprioception.

Trial registration The randomized controlled trial was registered on 04/01/2025 at ClinicalTrials.gov, under the regis-
tration number NCT06781268.
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Introduction

Horst Lutz, the founder of Life Kinetik (LK), describes
the training as a movement-based program that empha-
sizes cognitive challenges and is designed to be enjoyable.
The primary objective of the training is to stimulate the
formation of new neural connections, ultimately facili-
tating improved daily functioning [1]. This method com-
bines simple motor tasks (e.g., ball catching), cognitive
activities (e.g., color-word matching), and simultaneous
multitasking to enhance brain function and motor coor-
dination [2]. This method integrates physical movement,
cognitive challenges, and, in particular, peripheral visual
perception exercises. It brings together three core com-
ponents: cognitive training, multitasking skills, and phys-
ical activity [3]. LK is a training approach designed to
promote brain development and is commonly applied in
various game-based sports [4]. This training is utilized by
individuals across all age groups, from childhood to the
elderly. In recent years, LK has gained popularity among
elite athletes, including Olympic and World champions,
who have increasingly incorporated LK into their train-
ing regimens [5]. As interest in LK has grown, there has
been a corresponding increase in the number of scien-
tific studies conducted on this training method [6-8]. LK
training is anticipated to enhance psychological stimula-
tion by integrating movement with cognitive demands.
Psychological training programs are crucial for athletes,
as they enable them to concentrate on performing at
their highest potential, even when confronted with stress
and challenges during competition [9]. LK can be con-
sidered a form of psychological training, as it integrates
motor tasks with cognitive challenges that enhance atten-
tion, stress regulation, and adaptive decision-making in
dynamic environments [9].

A review of the literature reveals that movement-based
brain training, such as LK, can enhance technical skills,
improve information processing efficiency, facilitate
faster decision-making [10—12], and promote sustained
concentration over time [13]. Komarudin and Awwalu-
din [14] concluded that LK training is more effective than
traditional training for enhancing physical conditioning
in football players. They attribute this advantage to LK
training’s ability to stimulate nerve cells and the nerv-
ous system as a whole. Fauzi et al. [15] indicated that this
exercise model is highly effective in enhancing concen-
tration among female volleyball players aged 13 to 15.
Orhan et al. [16] reported that LK training has a benefi-
cial impact on skill development and technical learning
in athletics. Yasar et al. [17] reported in their research
that LK training had a moderately positive impact on
attention and hand-eye coordination among archers.
Similarly, Susilawati et al. [18] reported an improvement
in students’ attention during physical education classes
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and suggested that implementing the LK learning model
would be highly beneficial.

In contemporary sports, physical competence alone
is insufficient to optimize athletic performance; the
psychological performance of athletes is equally criti-
cal. Moreover, LK training plays a significant role in
enabling athletes to make quick decisions and enhanc-
ing their performance based on these decisions [11]. In
the present study, we define ‘preadolescence’ as the age
range of 10 to 12 years, based on commonly accepted
developmental stages in childhood research [19]. In light
of this information, no specific study has been found in
the literature that evaluates the effects of LK exercises on
physical and cognitive performance in preadolescents.
This focus enables targeted interventions during a critical
period of neuro-motor development. The research seeks
to comprehensively explore the impact of LK training,
which integrates physical and cognitive tasks, on these
key motor and cognitive domains in childhood. Accord-
ingly, we hypothesized that an 8-week LK training pro-
gram would produce significantly greater improvements
in balance, agility, jump performance, proprioception,
and cognitive function compared to no intervention,
among preadolescent recreational fencing athletes. These
outcome measures were selected because they reflect
developmental domains that are highly trainable and
responsive at this age, such as postural control, neuro-
muscular coordination, and cognitive adaptability. By
examining both motor and cognitive outcomes, the study
aims to contribute to the literature by highlighting the
potential benefits of integrative exercise approaches for
child development.

Materials and methods

Participants

A preliminary power analysis (G*Power 3.1.9.2) indicated
a sample size of 20 subjects (effect size of 0.3, probability
error of 0.05, power of 0.80) for a meaningful statistical
effect for a repeated measures design with two groups
and two measurement points [20]. Simple randomization
was employed to allocate participants equally into the
experimental and control groups. A computer-based ran-
dom number generator was used to ensure unbiased allo-
cation. The random allocation sequence was generated by
YEY, who was not involved in participant recruitment or
intervention delivery. Participants were enrolled by KK,
ensuring that the enrollment process remained blinded
to the allocation sequence. Interventions were assigned
by OBC after allocation concealment was ensured. In
consideration of a potential dropout rate of 10% follow-
ing an 8-week intervention, the final calculated sam-
ple size was determined to be 22 participants. Suresh &
Chandrashekara [21], recommends increasing the sample
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size by approximately 10% to account for possible partici-
pant dropout or missing data. Accordingly, 2 additional
participants were included, bringing the total sample to
22. The study enrolled 22 participants who were assessed
for eligibility and subsequently randomized into two
groups: the experimental group (LK) with 11 partici-
pants (6 boys and 5 girls) and the control group with 11
participants (7 boys and 4 girls) (Fig. 1). All of the pre-
adolescents were engaged in recreational fencing and
were registered with the same athletic club, aged 11.6
+1.2 years, with an average weight of 49.5 +10.5 kg and
an average height of 157.5 +10.0 cm. Recreational fenc-
ing athletes were selected as they represent a population
engaged in a sport that inherently integrates cognitive
and motor demands. This alignment provides a suitable
model for evaluating the effects of LK, which targets
similar performance domains. Prior to participation, all
preadolescents and their parents or legal guardians were
fully informed about the objectives, procedures, potential
risks, and benefits of the study. Written informed consent
was obtained from the parents or legal guardians of all
participants, as all were under the age of 16. Addition-
ally, assent was obtained from each participating pre-
adolescent. Preadolescents entered the study if they were
(a) healthy (no chronic illness, musculoskeletal injury, or
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physical limitation for the last six months; (b) did not use
any medication for six months before the study; and (c)
at the age of 10—12 years. This study was approved by the
Gazi University Ethics Committee on February 27, 2024
(code: 2024—434) and was conducted following the prin-
ciples stipulated in the Declaration of Helsinki (https://
sites.jamanetwork.com/research-ethics/index.html).

Exercise intervention

The experimental group participated in LK exercises
twice a week (Monday and Wednesday) for a total of 16
sessions. Each session lasted approximately one hour.
Three different types of exercises were applied during
these sessions. The LK exercises involved using multi-
ple limbs simultaneously, focusing on cognitive func-
tion and motor coordination. Additionally, one or more
sports equipment tools (e.g., balls, rackets, colored
cards, etc.) were frequently used, requiring partici-
pants to throw, catch, bounce, or similarly manipulate
them. The 8-week exercise program consisted of seven
modules, including balance and coordination, reaction
time, decision-making, memory cards, rhythm exer-
cises, mirror exercises, and color and direction changes
(Appendix 1 and 2).

Assesed for Eligibility (n=23)

Randomized (n=23)

4

Ny

Allocated to Experimental Group (n=12)

Allocated to Control Group (n=11)

Lost to Follow-up (n=1)

Analyzed (n=11)

Fig. 1 CONSORT flowchart of the study

Follow-up Completed (n=11)

Analyzed (n=11)
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Anthropometric measurements

Anthropometric parameters were recorded which
included body and leg height and weight. Body weight
was measured with participants wearing light underwear,
standing, and with a precision of 0.1 kg. Body height
was measured with participants standing upright, feet
together, back against the wall, and recorded to the near-
est 0.1 cm as the maximum distance from the floor to
the highest point on the head. Leg length was measured
using a tape measure from the anterior superior iliac
spine (ASIS) to the medial malleolus. Leg length meas-
urements were taken three times for each limb with the
participants in a lying position [22].

Pre- and post-test: counter movement jump measurement
Counter Movement Jump (CMJ) was assessed utilizing
the OptoJump Next system (Microgate, Bolzano, Italy).
After a self-administered warm-up session, participants
performed 3 trials of the counter-movement jump with-
out arm swings, followed by a one-minute rest period,
after which they completed the actual CM] test. Each
participant completed three repetitions of the CMJ with-
out arm swings, and the highest result in centimeters
(jumping height) was documented as the primary out-
come measure [23]. The OptoJump, a dual-beam optical
apparatus, quantifies contact and flight durations during
jump sequences (or individual jumps). Flight time (¢,,,)
was employed to determine the elevation of the body’s

. , g x £ air]
center of gravity | height = *=—5— )

Pre- and post-test: stroop color and word test

A Stroop test comprising three distinct conditions was
employed [24]. Each condition featured 60 stimuli,
arranged with 6 items per line on a 21.5 X29 c¢m sheet
of paper. In the initial condition, referred to as the read-
ing condition, participants were required to read words
printed in black ink, which included the names of colors
such as red, green, blue, and yellow. In the second condi-
tion, known as the naming condition, participants were
instructed to identify the colors of various rectangles. In
the third condition, termed the interference condition,
participants were required to name the color of the ink
used to print the words, while disregarding the seman-
tic content of the words themselves, as they were incon-
gruent with the ink color (e.g., the word "green" printed
in red ink). This condition specifically tested the par-
ticipants’ inhibitory control [25]. Across all conditions,
participants were instructed to respond as quickly as
possible while minimizing errors. The primary variable of
interest was the total reaction times (RTs). The test pro-
tocol was thoroughly explained to the participants, who
were then allowed one practice trial before undertaking
the actual test.
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Pre- and post-test: agility t-test

The T-test was conducted as previously described [26].
Four cones were positioned in a T formation, with one
cone located 9.14 m from the starting cone and two addi-
tional cones placed 4.57 m on either side of the second
cone. All times were recorded using an electronic tim-
ing gate (Fusion Sport Inc.), set at a height of 0.75 m
and spanning 3 m wide, aligned with the marked start-
ing point. Participants were instructed to sprint forward
9.14 m from the starting line to the first cone, touching
it with their right hand. They then shuffled 4.57 m to the
left to reach the second cone, touching it with their left
hand. Subsequently, they shuffled 9.14 m to the right
to the third cone, touching it with their right hand, and
shuffled 4.57 m back to the middle cone, touching it with
their left hand. Finally, they backpedaled to the starting
line. Timing commenced as participants passed through
the timing gates and concluded upon their return passage
through the gates. Trials were considered unsuccessful if
participants did not touch a specified cone, crossed their
legs during shuffling, or did not maintain forward-facing
orientation throughout. Participants completed three tri-
als, all of which were assessed to evaluate learning effects,
with the best time being analyzed. A one-minute recov-
ery period was provided between each trial.

Pre- and post-test: proprioception test

For the position perception test, the IsoMed-2000
isokinetic testing apparatus was utilized (IsoMed-2000
dynamometer; D & R Ferstl GmbH, Hemau, Germany)
as described by Wang et al. [27]. Participants wore head-
phones and an eye mask to eliminate external auditory
and visual influences. They maintained their knee joint in
the testing position, allowing the isokinetic device (oper-
ating at an angular velocity of 1°/s) to automatically flex
and extend to the predetermined angles of 30° and 60°.
When the angle returned to 0°, the participant moved to
the specified position after the automatic stop of the but-
ton movement. The difference between the actual angle
and the pre-set angle was recorded. Each angle test was
conducted three times to calculate the average value.

Pre- and post-test: Y balance test

Before screening, participants removed their socks and
shoes, watched a brief instructional video on perform-
ing the Y Balance Test (YBT), and were allowed 4 to 6
practice trials for each limb in each of the three reach
directions. Following the practice trials, we measured the
lower extremity length from the inferior border of the
anterior superior iliac spine to the inferior border of the
medial malleolus. Participants then performed dynamic
balance tests on both the right and left lower extremities,
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reaching in the anterior (ANT), posteromedial (PM), and
posterolateral (PL) directions with the contralateral limb.
Three successful reaches were recorded, and the maxi-
mal reach distance in each direction was used for data
analysis [28]. To obtain relative values for each direction
for both the right and left limbs, the following formula
was applied: Relative (normalized) reach distance (%)
=(Absolute reach distance/Limb length) x 100.

Statistical analysis

The results were presented as mean, standard deviation,
percentage change, mean difference, and effect size. The
effect size was obtained from partial eta-squared val-
ues from the two-way ANOVA results in SPSS. An eta-
squared value of 0.01 indicates a small effect size, 0.06
indicates a medium effect size, and 0.14 or above indi-
cates a large effect size. The Shapiro—Wilk test was used
to assess the normality of the obtained data, and the Lev-
ene test was used to evaluate the homogeneity of vari-
ances. To test the effects of different training programs
on certain performance parameters, a 2 X2 repeated
measures ANOVA test was used. The statistical signifi-
cance level of between-group and within-group changes
was obtained from the ANOVA test. The level of signifi-
cance was set at p< 0.05. When within-group changes
were statistically significant, commands were written in
SPSS Syntax (multiple comparisons, Bonferroni correc-
tion) to determine the statistical significance level and
effect size values of within-group changes, to identify
which training group had a statistical difference between
pre- and post-tests. The statistical analysis of the data was
performed using the SPSS 22.0 (SPSS Inc., Chicago, IL)
software. In the case of a significant difference between
groups as a result of ANOVA, multiple comparisons
of the pre and post-tests of the groups were performed
using commands written in Syntax to determine which
groups and time points the difference originated from,
and the significance level obtained was adjusted using the
Bonferroni correction.

Results

No instances of dropout or training-related adverse
events were documented following an 8-week inter-
vention period. The results indicate that the changes in
Stroop, agility, vertical jump, and proprioception test
performance between the pre-test and post-test for the
control group are not statistically significant (Table 1).
However, the LK group showed statistically significant
improvements in Stroop (Fig. 2), agility (Fig. 3), and
vertical jump performance (Fig. 3) between the pre-test
and post-test (p <0.001) (Table 1). However, the change
in proprioception test performance between the pre-
test and post-test for the LK training group was not
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statistically significant (Fig. 3). Based on the results of
the multiple comparison test, no statistically significant
differences were observed between the LK and control
groups in pre-test measurements for Stroop (Fig. 2), agil-
ity (Fig. 3), vertical jump (Fig. 3), and proprioception per-
formance (Fig. 3), indicating that the groups were similar
in these parameters. When the post-test results of the
groups were compared, a statistically significant differ-
ence was observed in the vertical jump (Fig. 3) and agil-
ity test performances (Fig. 3) between the LK and control
groups (p <0.05), with the LK group demonstrating supe-
rior performance. Based on the average differences in
post-test scores between the LK and control groups for
vertical jump (3.89) and agility (1.25), it can be concluded
that the LK group exhibited greater improvement than
the control group.

The changes in star balance test performance between
the pre-test and post-test for the control group were
not statistically significant (Table 2). In contrast, the LK
group showed a statistically significant improvement in
star balance test performance between the pre-test and
post-test (p <0.001) (Table 2, Fig. 4). Multiple compari-
son test results revealed that the pre-test measurements
of star balance test performance were similar between
the LK and control groups, with no statistically signifi-
cant difference (Fig. 5). When comparing the post-test
results of the groups, significant differences were found
in star balance test performance between the LK and
control groups in the left anterior (Fig. 5), right postero-
medial (Fig. 5), right posterolateral (Fig. 5), and left pos-
terolateral directions (Fig. 5) (p <0.05), with the LK group
demonstrating superior performance. Examination of the
average differences in post-test scores revealed that the
LK group outperformed the control group in the follow-
ing directions: left anterior (5.07), right posteromedial
(8.36), right posterolateral (14.73), and left posterolateral
(10.60).

Discussion

In this study, the impact of LK exercises on cognitive
and physical performance parameters in preadolescents
was evaluated. The results indicate that the LK exercise
program significantly affects several performance met-
rics. Notably, the most pronounced effect was observed
in the Stroop Test results, highlighting the program’s
substantial impact on cognitive performance. Accord-
ing to the Stroop Test results, the LK group exhibited
improvements of 9% in the reading condition, 14% in
the naming condition, and 7.5% in the intervention con-
dition from pre-test to post-test. In contrast, the con-
trol group demonstrated changes of 0.5%, 1%, and 1%
in these respective conditions, which were not statisti-
cally significant. These findings suggest that LK exercises
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Fig. 2 Comparisons of Stroop test performance between and within groups over time. Asterisks indicate statistically significant differences: p < 0.05

(*), p< 0.01 (**); ns =not significant

positively impact cognitive functions, as evidenced by the
significant enhancements observed in the Stroop Test
results for the intervention group. The literature indi-
cates that LK exercises are effective for rapidly acquiring
and retaining skills. Additionally, these exercises are rec-
ognized for their benefits in developing cognitive skills,

motor skills, and perceptual abilities. This effectiveness is
attributed to the requirement for simultaneous multiple
movements, as well as the incorporation of perceptual
elements such as colors and objects [29]. Furthermore,
to determine the practical relevance of the findings, the
smallest worthwhile change (SWC) was calculated as 0.2
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times the standard deviation of baseline scores for each
outcome, as suggested by Buchheit [30] and based on the
statistical framework established by Hopkins et al. [31].
Additional guidance on the interpretation and applica-
tion of SWC in performance contexts can be found in
practitioner-focused resources such as Science for Sport.

The observed improvements in all outcome measures—
except proprioception—exceeded their respective SWC
thresholds, indicating that the effects of LK training are
not only statistically significant but also practically mean-
ingful for enhancing agility, balance, and cognitive func-
tion in preadolescent recreational fencing athletes.
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(*), p< 0.01 (**); ns =not significant

For instance, Vural [32] reported that LK exercises
positively influenced cognitive performance in male bas-
ketball players by enhancing attention and reaction time.
Similarly, Yildirim [33] found that LK exercises were more
effective than mental training interventions in improving

attention and concentration levels, as evidenced by the
evaluation of signals from the frontal lobe in volleyball
players. Moreover, it has been established that LK exer-
cises, when performed for 30 min, three times a week
over a 12-week period, have significant positive effects
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on the Cognitive Assessment System (CAS) total score.
This score reflects cognitive functions such as planning,
simultaneous cognitive operations, attention, and overall
cognitive performance [34].

The findings of our study reveal that LK exercises led
to significant improvements across all conditions of the
Stroop Test (reading, color naming, and intervention).
These results are consistent with existing literature and

support the notion that this exercise program positively
influences cognitive functions. This improvement is likely
attributed to the integration and coordination of visual
perceptions through cognitive challenges and move-
ment patterns, such as object manipulation. By combin-
ing cognitive training, multitasking, and physical activity,
LK exercises enhance cognitive abilities, including spatial
skills, memory, and executive function [5, 11, 35, 36].
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Regarding physical performance, the LK group demon-
strated significant improvements in both agility and jump
height tests. The Agility T-Test results indicate a nota-
ble enhancement in coordination and speed within this
group. Additionally, the jump height test results reveal a
significant increase in lower extremity muscle strength.
The literature suggests that LK exercises, which involve
complex and comprehensive physical and cognitive tasks,
can foster not only technical and cognitive development
but also improvement in various other aspects [37]. These
exercises include forms that involve intricate and diverse
movements, which positively impact physical abilities,
particularly coordination and agility [2]. Coordination
is a fundamental skill for athletes and encompasses ele-
ments such as orientation, discrimination, reaction, bal-
ance, and technical skills.

Coordination is a fundamental ability essential for
athletes, encompassing elements such as orientation,
discrimination, reaction, balance, and technical skills.
These components play a crucial role in the skill acqui-
sition processes of athletes [38]. Agility, on the other
hand, refers to the capacity to maintain or control body
position while making rapid directional changes during
movement. Agility training enhances motor program-
ming by promoting neuromuscular conditioning and
neural adaptation of muscle spindles, tendon organs, and
joint proprioceptors. This, in turn, improves balance and
control of body positions during movement [39]. In this
context, agility encompasses both cognitive and physical
components. LK training is highly effective for enhancing
athletes’ coordination and agility, as it targets improve-
ments in both physical and cognitive abilities [40]. Con-
sistent with the findings of this study, Orhan et al. [16]
reported significant improvements in speed, agility, and
shot-put performance following 30-min LK sessions after
a general warm-up. Similarly, Komarudin [41] found that
LK exercises had positive effects on the physical condi-
tion of football players. They reported that LK exercises
were more effective than traditional training methods in
enhancing agility and coordination among football play-
ers. Agility and coordination training using LK exercises
enhances athletes’ cognitive functions by promoting syn-
aptogenesis in the motor cortex and cerebellum. This, in
turn, improves their ability to move, change direction,
and perform tasks rapidly and efficiently [41-45]. Con-
sequently, it was concluded that LK training is effective
in developing skills such as agility and coordination, and
the results of our study are consistent with findings from
similar studies in the literature.

The Y Balance Test results indicate that LK exer-
cises lead to significant improvements in dynamic bal-
ance abilities. This finding is corroborated by various
studies; for instance, Boyanmis and Akin [46] reported
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that 8 weeks of LK exercises enhanced both static and
dynamic balance abilities in taekwondo athletes. Simi-
larly, Coban [47] found that LK exercises had a positive
impact on kinesthetics perception and improved static
and dynamic balance values for both double-foot, left
foot, and right foot conditions. Another study, utilizing
military university standard measurement systems, dem-
onstrated that LK exercises, primarily involving athletes,
were effective in enhancing balance, as well as eye-hand
and eye-foot coordination [48]. The literature indicates
that LK exercises significantly enhance balance by stimu-
lating the nervous system and integrating cognitive tasks
with physical movements [2, 16, 17, 46]. These findings
help explain the observed improvements in balance in
our study.

Finally, the proprioception results indicate that LK
exercises do not have a statistically significant effect on
the sensory perception performance of preadolescents.
This suggests that LK exercises may not be effective in
developing this specific skill. In reviewing the literature,
it is expected that LK exercises should positively impact
proprioception (sensory perception) due to their focus
on enhancing proprioceptive perception and motor skills
through the integration of mental and physical tasks [5,
37]. However, our study found that LK exercises did not
significantly affect proprioception. This outcome may
be attributed to several factors. Firstly, the duration and
intensity of the exercise program might have been insuf-
ficient for enhancing proprioceptive abilities. Research
indicates that long-term and high-intensity exercise regi-
mens are more effective in developing proprioception
[49-51]. Secondly, it has been suggested that the content
of the exercise program may need to be more special-
ized and intensive to effectively promote proprioceptive
development [52]. While LK exercises have demonstrated
positive effects on cognitive and physical performance,
their limited impact on specific skills such as proprio-
ception implies that this program may not be universally
suitable for all individuals.

Strengths and limitations

The strengths of this study include the innovative use
of LK training, a thorough evaluation of both cognitive
and physical performance parameters, and a randomized
controlled design, all of which enhance the validity and
reliability of the results. Nevertheless, the study has sev-
eral limitations. These include a limited sample size, a
short duration of the training program, and a focus exclu-
sively on preadolescents engaged in recreational fencing,
which may restrict the generalizability of the findings.
Moreover, the lack of significant effects on propriocep-
tion suggests that this training program may be insuffi-
cient for developing certain skills. For future research, it
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is advisable to implement longer-term training programs
with larger sample sizes and to explore different sports
disciplines. Additionally, incorporating specific exercises
aimed at enhancing proprioception and comparing LK
training with alternative training methods could provide
valuable insights for optimizing the effectiveness of this
approach. Furthermore, future studies could examine the
sport-specific effects of LK training in fencing, such as its
impact on decision-making speed, movement accuracy,
and tactical responsiveness during bouts.

Conclusion

In conclusion, LK exercises have been demonstrated to
enhance the cognitive and physical performance of pre-
adolescent recreational fencing athletes. Specifically, LK
exercises resulted in significant improvements in cogni-
tive functions, agility, jump height, and dynamic bal-
ance. However, no significant effect was observed on
proprioception. These findings indicate that while LK
exercises are effective in boosting overall athletic perfor-
mance, they may not be sufficient for developing specific
skills such as proprioception. Consequently, coaches and
sports scientists should integrate LK exercises into their
training programs to optimize general performance, but
they should also incorporate additional, targeted strate-
gies to address the development of specialized skills like
proprioception.
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