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Comparison of basic motor skills
and physical fitness between
(pre-)pubertal children from
parkour and team sports
Chris Konushevci1, Joel Mason2, Konstantin Warneke2 and
Astrid Zech2*
1Department of Sport Science, University of Vechta, Vechta, Germany, 2Department of Human
Movement Science and Exercise Physiology, Institute of Sport Science, Friedrich Schiller University
Jena, Jena, Germany
Background: Parkour is a modern sport known for daring jumps and moves in
urban environments that require exceptional motor skills and various sports-
specific techniques. Although it is increasingly popular among children and
adolescents, training routines in youth Parkour are still rather driven by
personal beliefs and experience of coaches than by evidence.
Purpose: This study aims to analyze basic motor skills and physical fitness of
youth Parkour athletes compared to team sports athletes.
Study design: Cross-sectional study with matched-pair analysis.
Methods: Seventeen youth Parkour (12.50± 1.80 years) and seventeen team
sports athletes (11.90± 1.70 years), matched for height and weight, participated
in this study. Tests included static (single-leg postural sway = PS) and dynamic
balance (Y-Balance test = YBT), jumping (countermovement jump=CMJ, drop
jump=DJ, side-hop= SH), muscle strength (planks, pull-ups = PU) and basic
gymnastics skills (bridging = BG, handstand=HS, cartwheel =CW).
Results: The Parkour group performed significantly better in the CMJ
(p= 0.014), the anterior direction of the YBT (p < 0.001), cartwheel
performance (p= 0.019), and pull-ups (p= 0.029) when compared to the
team-sports group. Moderate but non-significant differences were observed in
PS for the dominant (p= 0.12) and non-dominant leg (p=0.14) as well as in
SH (p= 0.06). No further significant differences were observed.
Conclusion: Children practicing Parkour demonstrated superior performances in
certain parameters of motor skills and physical fitness compared to team sports
athletes. The findings suggest that Parkour may contribute positively to children’s
overall physical development. However, more intervention studies with a
prospective study design are needed for further recommendations.
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1 Introduction

Parkour, a rapidly growing sport among youth, originated in late-20th century France,

evolving from Georges Hébert’s military training method, la méthode naturelle (1–3).

Rooted in functional movements like running, climbing, and jumping (4), it was later

adapted by David Belle into an urban discipline in the 1980s–90s (3, 5). While research

on its social and psychological aspects is expanding, studies on its physiological impact,

particularly in youth athletes, remain limited (6, 7).
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Opposed to Parkour, team sports such as football (soccer),

rugby, basketball, volleyball or handball are well-established and

remain highly popular across all ages. Required skills include

high-intensity and often asymmetric plyometric actions or

maneuvers such as sprints, jumps or changes of direction (8) as

well as a high degree of general physical fitness (9, 10). The main

objectives of jumping maneuvers in these sports are both

defensive (e.g., blocking, rebounding or ball-catching) as well as

offensive (e.g., throwing, hitting or kicking a ball) with unilateral

and bilateral plyometric actions (11, 12).

It has already been hypothesized that team sports and Parkour

require similar fundamental cognitive (e.g., finding creative

solutions for problem situations and decision making as well as)

and motor (e.g., rapid change of direction and speed, jumping

and landing) skills (13). Although team sports athletes’ (TSA)

(for all abbreviations see Table 1) jumping movement patterns

are complex and sport-specific, there are overlaps in movement

profiles and physiological key parameters with Parkour. For

instance, in both sports, plyometric actions such as jumping and

sprinting require the ability to produce force in a minimal time

window while storing and releasing energy in the muscle tendon

complex. When focusing on extremely short (commonly <0.25 s)

the short stretch-shortening cycle (SSC) gets dominant, while for

strength dominant jumps the slow SSC is focused (14). Here,

vertical jumps across all domains typically consist of a visible

countermovement parameter and can be observed as a central

element in Parkour specific movement (5, 15). The same holds

true for soccer (16), volleyball (17), basketball (18) as well as

handball (19) athletes and, therefore, undeniably correlates with

performance (12, 20). Additionally, researchers have analyzed

both health-related (11, 21, 22) and skill-related components (8,

23, 24) in TSA while recent studies have also shown enhanced
TABLE 1 List of abbreviations.

Abbreviation Meaning
BG Bridging

BMI Body mass index

CMJ Countermovement jump

COD Change of direction

CW Cartwheel

DJ Drop jump

GCT Ground contact time

HS Handstand

PG Parkour group

PS Postural sway

d Dominant (leg)

nd Non-dominant (leg)

PU Pull-ups

wins Winsorization

ROM Range of motion

SH Side hops

SSC Stretch-shortening cycle

TSA Team sports athletes

TG Team sports group

YBT Y-balance test

ant Anterior

pm Posterior medial

pl Posterior lateral
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physical fitness and motor skills in adult traceurs (5, 25, 26). To

our knowledge, only three studies focused on children, exploring

the feasibility of Parkour in primary school (27), effects on

motor skill development and transfer (28), and the individual

motives for practicing Parkour (29). No study has analyzed its

benefits on physical fitness and motor skills compared to other

popular sports. By comparing Parkour to team sports, potential

gaps or overlaps in benefits could be identified, allowing athletes

to cross-train effectively by selecting complementary activities

(13). Due to the described similarities in motor skills between

the sports, this study aims to compare motor performance

between TSA and Parkour athletes. It is hypothesized that

children who regularly practice Parkour will demonstrate similar

or superior performance in measurable motor skills and physical

fitness parameters, specifically in jumping, balance, muscle

strength, and basic gymnastics skills, compared to children

participating in team sports. To avoid potential ceiling effects of

standardized tests in individuals with advanced motor skills,

additional gymnastics basics such as handstand or cartwheel were

measured (30). The findings will help to understand the potential

of regular Parkour training for the motor development of

children and adolescents.
2 Materials and methods

2.1 Participants

Parkour youth athletes (PG) were recruited from a local

Parkour sports club, while team sports athletes (TG) were

recruited from local youth soccer, volleyball, and handball teams.

A two-stage sampling approach was used. The PG was randomly

selected based on predefined criteria. These inclusion criteria

were: an age range between 9 and 15 years, attending training

and competitions regularly (at least twice per week), having at

least three months of sports-specific experience as well as being

free of current injuries. Ankle injuries occurring within three

months prior to testing as well as any severe injury that could

influence the performance were exclusion criteria. Children were

excluded if they were currently active in both sports (Parkour

and team sports) as including children with mixed training

backgrounds could blur the differences. However, previous

experience through any possible contact with the other sport

(e.g., during sport education in school) was not prohibited. The

TG was matched to the first group based on the same criteria,

with additional pairwise matching for height and weight. Ethical

approval was obtained from the local ethics committee (FSV 22/

082). The athletes as well as their legal guardians were informed

about the risks and benefits of the study and gave written

informed consent.
2.2 Tests and procedures

The test battery included standardized tests of physical fitness

and motor skills (31) (Supplementary Figure S1). On the first
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test day jumping and balance skills were tested using a portable 3D

force plate (Kistler, Germany, Type 9260AA). All other tests were

performed about one week (5–7 days) after the first testing

procedure. The test order was the same for all participants to

keep fatigue as minimal as possible. Participants were allowed to

rest for at least one minute between tests. Participants were also

familiarized with test procedures to avoid learning effects.

2.2.1 Jumping tests
In order to perform a countermovement jump (CMJ),

participants were asked to bend their knees at an angle of

approximately 90° and to jump in an explosive manner as high

as possible (32). Participants were given three trials in total with

a one-minute recovery interval in-between. A trial was

considered invalid and repeated if the participant landed partially

on or next to the force plate, removed their arms during the

CMJ, or failed to keep their legs straight while airborne.

Further, subjects were asked to perform a drop jump (DJ) from

a box of 40 cm height with hands placed on their hips. Immediately

after landing, the participants performed a bilateral maximum

vertical jump with their arms resting tightly on their hips. The

legs needed to remain straight in mid-air. Three trials were

given. The focus of the DJ was to assess the reactive force skills.

In order to achieve that goal with simple instructions we asked

the children to jump as fast as possible after ground contact (not

to jump as high as possible) while not just bouncing.

For the bilateral side hops (SH) test two strips of tape were

placed on the floor with a distance of 40 cm (33). Participants

were instructed to place their hands on their hips and jump side

to side as many times as possible within 15 s without touching

the tape or moving their hands from their hips. If rhythm was

lost, the children were encouraged to continue as fast as possible.

A camera was placed in front of them and used to ensure the

correct number of ground contacts. Two attempts were

conducted with a break of 60 s between these. The best attempt

was used for statistical analysis. All tests are established, valid

and reliable for assessing jumping ability in children and young

adults (33).

2.2.2 Balance
Static balance or postural sway (PS) was assessed using center

of pressure displacement during a single-leg stance on the

dominant leg (d) on the force plate. Leg dominance was

identified by asking for the jumping leg. During the single-leg

stance, participants were asked to stand as motionless as possible

with eyes on a target in front and head in a neutral as well as

resting their hands on their hips. Data were collected for 30s

during quiet standing. An attempt was invalid if balance was lost,

entirely, or when the hands left the hips in order to regain

control. After another 30 s, the non-dominant leg (nd) was

assessed. PS is a commonly used and therefore reliable measure

of single-leg balance capabilities (23).

For the Y-Balance-Test (YBT), participants were asked to stand

upright with their hands on their hips on their dominant leg and to

move a wooden distance indicator with the non-standing leg as far

as possible into three directions (anterior, posterolateral,
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posteromedial) (33). After each trial the non-balancing leg

returned to the starting position without losing balance. An

invalid trial was discarded and another additional trial was

completed. It was then emphasized that it was not a competition

and participants should only aim for the distance they are

capable of in order to avoid an abundance of attempts and thus

learning effects. Participants were allowed to familiarize with the

single leg stance and proprioceptive demands. This procedure

ensured that all participants were treated equally. Criteria for

invalid results were lifting the heel of the balancing leg, touching

the ground before the end of the trial with the non-balancing

leg, lifting hands from hips and kicking the sliding element or

placing weight onto it. Thereafter, the non-dominant leg was

tested. An average of the two trials was calculated for each leg.

Reach distances were adjusted for leg length. The YBT is one of

the most frequently used assessments for lower limb function

and, when performed under standardized conditions across all

groups, one of the most reliable tests for assessing group

differences as studies have shown (33).

2.2.3 Muscle strength
Planking is a common fitness exercise and assessment method

for core strength for adults as well as children (34). The maximum

time was set at 2:30 min. A proper plank position was defined by a

clear scapula protraction and maintaining a straight line from head

to heels throughout the event. Due to maximum exhaustion and

prolonged recovery, participants were given only one attempt.

Pull-ups (PU) on a horizontal immovable overhead bar was

used to assess upper body strength. Boys had no ground contact

during the entire exercise while girls kept their feet, with straight

legs, on the ground. The shoulders, hands, and bar were aligned

vertically, with the hands in a pronated grip and positioned

approximately shoulder-width apart. Participants were instructed

to pull up while keeping the core in position and legs as

motionless as possible. A pull-up was counted when the shoulder

angle reached approximately 45° with the chin above the bar

during the concentric phase, and the elbows were fully locked at

the end of the eccentric phase, without the use of momentum.

Due to maximum exhaustion only one attempt was given. It is a

well-established and widely used test for assessing upper body

strength, particularly in children (31).

2.2.4 Gymnastics skills
This test battery comprised bridging, handstand, and

cartwheel. These fundamental gymnastics skills require strength,

coordination, flexibility, and balance, making them valuable

indicators of skill-related physical fitness (35), particularly in the

context of avoiding ceiling effects (30). Since they lack

standardized criteria (36), rating them is challenging, especially

in a study not focused on gymnastic perfection. While certain

success criteria exist, they vary between elements, particularly for

dynamic movements, and are less clearly defined for static

elements like bridging. Therefore, ratings were categorized into

yes (completely fulfilled) and no (unsuccessful). In order to

ensure robust evaluation and meet prescribed joint ankles an app

named Coach’s Eye (TechSmith Corporation, Okemos, MI, USA)
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was used (37). Furthermore, the observer is a licensed gymnastics

coach with a highly trained eye for assessing these basic

gymnastics tests, which helps minimize subjectivity in the

evaluation process. Files were imported and analyzed according

to the criteria below. Before each test, participants were given

time for an unspecific warm-up.

2.2.4.1 Bridging
Bridging (BG) is considered to be a gymnastics basic skill and

portrays the gymnast’s level of static flexibility of the shoulders

and dorsal extension capacities of the spine (38). Although it is a

frequently used test for gymnastics assessment there is no

standardized procedure (39). The study used a slightly altered

version of the protocol described by Vernetta et al. in their 2017

publication (38). While lying on the floor, the athletes had to

place their hands behind their head. They were told to push

themselves away from the ground into a parabolic position.

Athletes were further instructed to straighten their arms and legs

while pushing their body toward their shoulders. To be

acceptable, the BG needed to be held for five seconds with a

knee angle of at least 100° and shoulders aligned with hands

(±20°). A camera was placed perpendicular to the athlete in

order to assess the angles. This upper angle had to be ≤80°. The
camera was placed perpendicular to the athlete with a distance of

five meters. One attempt was given.

2.2.4.2 Handstand
Handstand (HS) is another fundamental gymnastics skill (40).

A soft mat was placed in front of the standing athlete for safety.

They were free to enter and leave the HS in their desired way.

A camera was placed perpendicular to the athlete in order to

capture the posture upside-down. Participants were given three

consecutive attempts. A successful (‘yes’) attempt included a

shoulder angle of about >150° but not smaller, straight hips

(180° ± 20°) aligned with the shoulders and feet. Knees had to be

nearly straight with minimum angle of 160°.

2.2.4.3 Cartwheel
The cartwheel (CW) was performed on a straight line on the

floor. Determinants for a successful execution were an open

shoulder (≥140°) and knee angle (≥160). Three attempts were

given for each participant. The favored side could be chosen.

Attempts were considered successful as soon as one out of three

attempts was valid.
TABLE 2 Participants’ descriptive data (mean ± SD).

Variable PG TG

Gender

Women Men Women Men

2 15 2 15
Age (years) 12.50 ± 1.80 11.90 ± 1.70

Height (meters) 1.60 ± 0.14 1.60 ± 0.14

Weight (kg) 47.30 ± 12.80 47.10 ± 11.80

BMI (kg/m2) 17.97 ± 2.41 17.96 ± 1.96

Experience (months) 13.00 ± 9.80 46.50 ± 25.00

Weekly training (days) 2.00 ± 0.00 3.00 ± 1.37
3 Statistical analysis

Statistics were computed using ‘Paleontological Statistics’.

T-tests were employed to compare height and weight between

matched groups. One-way ‘Analysis of Variance’ (ANOVA) was

employed to probe potential group differences for the variables

‘experience’ and ‘age’. All data were checked for normal

distribution and homogeneity of variances. A confidence interval

of 95% (CI = 95%) was adopted in advance. The effect size

‘partial eta-squared’ (h2
p) was computed to assess the magnitude

of group differences. To complement the ANOVA, ‘Pearson’s
Frontiers in Sports and Active Living 04
Chi-square’ (χ2) contingency analysis was implemented in order

to assess associations between categorical data on successful and

unsuccessful gymnastics assessments. If results were susceptible

to outliers, a mitigation technique (winsorization) was employed

to reduce the impact. These were addressed by replacing the

upper outliers with the 95th percentile and lower outliers with

the 5th percentile. Pearson’s correlation coefficient (r) was

implemented for jumping outcomes.
4 Results

In total, 34 healthy youth athletes participated in this study.

One participant was unable to attend the second test day.

Descriptive statistics are displayed in Table 2. No statistically

significant group differences were found for the matched

variables weight (p = 0.96) and height (p = 0.99), or for the

unmatched variable age (p = 0.33).
4.1 Jumping

The CMJ performance was significantly (p = 0.014) different

between groups with favorable results for the PG (Table 3). No

significant groups differences were found for DJ (p = 0.52)

performance. Although the PG demonstrated a considerably

higher number of side hops compared to the TG, the group

difference was non-significant (p = 0.06). The correlation analyses

between CMJ and SH as well as DJ and SH indicate a weak

positive (r = 0.21) as well as moderate positive (r = 0.41)

relationship in the PG, respectively. In the TG, there is a

moderate (r = 0.45) positive correlation between CMJ and SH,

whereas there is a moderate (r =−0.40) negative correlation

between DJ and SH, simultaneously.
4.2 Balance

Postural sway on the dominant (p = 0.12) and non-dominant

(p = 0.14) leg were not significantly different between groups. In

contrast, YBT anterior reach distance was significantly higher

(p < 0.001) in the PG compared to the TG while no significant

differences were found for posterior reach directions (Table 3).
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TABLE 3 Statistical indicators (testing).

Tests Variable TG PG Statistics

Mean SD Mean SD F 95% CI p-value h2
p

Jumping CMJ (cm) 0.26 0.05 0.31 0.06 6.81 (0.01, 0.09) 0.014 0.18

DJ (s) 0.24 0.04 0.25 0.07 0.43 (−0.03, 0.05) 0.52 0.01

SH (score) 28.44 3.65 30.82 3.76 3.67 (−0.16, 5.31) 0.06 0.11

Balance PS d (mm/s) 54.02 19.08 44.11 16.56 2.65 (−2.57, 22.39) 0.12 0.08

PS nd (mm/s) 53.22 15.71 45.15 15.34 2.30 (−2.78, 18.91) 0.14 0.07

YBT ant (cm) 56.40 6.72 66.95 4.43 55.84 (7.76, 13.33) <0.001 0.47

YBT pm (cm) 100.19 7.60 98.06 7.28 0.19 (−3.77, 5.85) 0.67 0.00

YBT pl (cm) 90.27 10.00 91.31 9.57 1.36 (−1.52, 5.80) 0.25 0.02

Muscle Strength Plank (s) 126.40 26.00 116.40 38.30 0.76 (−13.38, 33.43) 0.39 0.02

PU (score) 2.94 3.97 5.47 4.13 3.22 (−0.35, 5.41) 0.08 0.09

PU wins – – – – 5.20 (0.09, 5.44) 0.029 0.14

Tests Variable Success Fail Success Fail p-value χ2

Gymnastics skills BG 7 9 11 6 0.23 1.46

HS 0 16 0 17 1.00 0.00

CW 3 13 10 7 0.019 5.54

Konushevci et al. 10.3389/fspor.2025.1562561
4.3 Muscle strength

No significant group differences were found for planking

duration (p = 0.39) or number of PUs (p = 0.08). After adjusting

for outliers (Supplementary Figure S2) by winsorization

technique a statistically significant difference (p = 0.029) was

found between groups with favorable results in the PG.
4.4 Gymnastics skills

Chi-square tests revealed that there are no significant group

differences in BG (p = 0.23) and HS (p = 1.00). However, a

significant difference was found in performing a CW (p = 0.019).

Whereas only three were able to perform a correct CW in the

TG, ten PG athletes were successful.
5 Discussion

Our key findings suggest that regular Parkour training can bemore

beneficial for children’s and adolescents’ athletic and general

gymnastics skills than training in team sports. In each tested

performance or skill category (jumping, balance, strength and

gymnastics skills) traceurs showed either similar or better

performances than matched team sport athletes. This agrees with

our main hypothesis and emphasized the great potential of Parkour

for motor development, either as primary or as secondary sport.
5.1 Jumping performances

Jump abilities are fundamental for performance in both sports.

In order to address the different dimensions of jumping,

assessments included maximum vertical jump height during the

CMJ, ground contact time in the DJ test as an indicator of
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reactive strength, and the number of side hops (SH) in a 15s

trial. Only for the CMJ significant differences were observed

between team sports and Parkour athletes. The superior

performance of the PG indicates that the power generated by the

SSC during the countermovement jump is more developed in

traceurs. Skills like bouncing, leaping and jumping are

fundamental movements of Parkour and may thus be responsible

for advanced explosive jumping skills (5). As for DJ, the TG has

been shown to have slightly shorter ground reaction times. This

result was not unexpected considering that traceurs may be used

to precision during jumping chains whereas the DJ is more

unfamiliar and therefore in conflict with habitual landing

techniques, specifically in the amortization phase after a chain of

jumps (4, 41, 42). You & Huang hypothesize “that drop jump

stiffness could be altered by different landing technique” (43).

Stiffer jumps would result in better reactive strength whereas

softer jumps are likely to be measurably higher (43). This agrees

with our findings and may explain the differences between CMJ

and DJ. It is suggested that short ground contacts (<0.25 s) are

particularly important for sprinting velocity (44). Freerunning, as

an acrobatic version of Parkour (3, 6, 45), typically focuses on

flow and includes diverse and creative gymnastics movements

such as somersaults (45). It has been proven that gymnasts have

extremely short GCTs which allows them to reach considerable

heights in their floor routines (46). However, since no

associations between specific Parkour techniques and

performance were tested in this study, future research is needed

to analyze the potential impact of Freerunning and the

development of reactive and explosive strength. Nonetheless, due

to a versatile jumping repertoire, Parkour may be seen as a

different form of plyometric training (PT), as current research

indicates (5). Hence, based on the findings of this study and of

previous research it seems reasonable to expect positive effects of

Parkour training on SSC dynamics.

Furthermore, the observed correlation between DJ and SH in the

Parkour group suggests that poorer DJ performance is associated with
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better SH performance. Although the team sports group exhibited

moderate positive correlations between CMJ and SH and moderate

negative correlations between DJ with SH, suggesting that both

higher and faster jumps were associated with better bilateral side

hopping results, these findings remain inconclusive and speculative.

A potential CMJ-SH correlation indicates an unusual transfer from

slow SSC to SH performance, which is unexpected due to SH’s

reliance on leg stiffness (47, 48). The small sample size may also

contribute to these uncertainties. The potential transfer of CMJ or

DJ performance to bilateral SH was the only interesting area since

single-leg lateral jumps have been shown to be a predictor of

agility, change of direction (COD) and sprinting (49). To better

understand the SSC’s role as the underlying mechanism across

these jumping tests as well as to explore sport-independent inter-

test correlations, further research is needed.
5.2 Balance

Our findings indicate that both team sport athletes and traceurs

have a comparable level of static and dynamic balance skills. Postural

sway and YBT results were expected to be more pronounced in

traceurs since their landing pattern and the action of sticking a

jump demands a high degree of control and balance, especially

when they land precisely on rails (5). In 2018, Maldonado showed

that the anterior direction seems specifically important when

executing soft precision landings at the end of jumps or plyometric

jumping chains (41). This was confirmed by the PG’s significantly

better performance in the anterior direction of the YBT. This

could be due to more active ROM (dorsiflexion during ankle

regulation in mid-air) combined with passive ROM (varying ankle

angles) as well as enhanced control during eccentrics (5, 26, 41).

A similar pattern may explain the slightly enhanced performance

of the TG in YBT in the posterior medial direction. Balance is

essential for kicking actions (23) that are crucial for football

(soccer) performance. Furthermore, the YBT is often used in

young and physically active people in order to rate sensorimotor

control or injury risk (50). In 2018, John et al. have shown that in

particular the YBT anterior reach distance responds sensitive to

challenging phases of growth, such as peak height velocity (50).

Other authors have highlighted the predictive value of the anterior

YBT for the lower extremity injury risk (51). Our study seems to

support the assumption that the YBT anterior score is a sensitive

parameter for discriminating balance performance in young

athletes. Furthermore, based on the results, it can be speculated

that Parkour has a positive effect on the growth-related motor

changes and the risk of injury in adolescents (25). However,

conclusive statements cannot be made, since there is still only a

limited number of studies on this subject.
5.3 Muscle strength

Our findings regarding the PU test also indicate that traceurs

possess significantly greater upper body strength compared to

team sport athletes. No significant differences in core strength
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were found between groups, based on the plank position test.

Whether these strength skills are more developed than in other

sports or compared to no sports has not been tested in our study.

However, based on the findings of Dvorak et al. in 2017, it is

expected that Parkour training is beneficial for improving core

muscle strength as well as general upper body strength (25). Based

on PU assessments, our study supports this finding. It could be

speculated that Parkour, when incorporated into cross-sport

training (13) or implemented in school PE fitness programs

focusing on upper body strength, could promote even greater

strength gains than the team sports analyzed. Given its engaging

nature, Parkour may serve as an appealing alternative to

traditional team sports, particularly for children who do not enjoy

competitive sports (27, 52).
5.4 Gymnastics skills

Participants of both groups were unable to perform the required

HS technique. Although we considered the HS a basic gymnastics skill

it appears to be a highly specific motor skill within gymnastics that

may require exclusive practice of the task. Another explanation

could be the young age of participants and, therefore, limitations in

muscle strength abilities. The majority of athletes of both sports

were able to perform a gymnastics bridge. However, it remains

speculative whether this is due to enhanced physical activity in

general or related to sports-specific exercising in both sports. The

significantly better CW test results and improved BG performance

suggest that children practicing Parkour may have an initial

advantage when acquiring these skills. This could be addressed in

future research, as only three studies have so far explicitly examined

Parkour and gymnastics within the same context (2, 53, 54).
6 Limitations

One limitation of this study is the disparity in sport-specific

experience between groups, which significantly impacts result

interpretation, as a less experienced group is unlikely to

outperform a more experienced one. While this underscores

Parkour’s low-threshold accessibility, matching groups would have

mitigated this confounding factor. However, the sport’s youth, the

typical traceur’s age (2), and the limited timeframe of the study

made achieving this matching practically unfeasible. Children with

experience in both sports were deliberately excluded, allowing for a

more reliable assessment of sport-specific effects. If participants

had experience in both sports, it would be difficult to attribute

performance differences to one specific sport since motor skills

and physical fitness could be influenced by training adaptations

from both disciplines. This would reduce the internal validity of

the findings. Future research could explore cross-sport influences

separately with a dedicated study design. Another limitation is the

small sample size that does not fully represent the broader

population of young Parkour and team sports athletes. This can be

attributed to the limited time frame available for participant

recruitment and data collection as well. A larger sample would
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enable a more robust analysis, enhance statistical power, and

improve the reliability of effect estimates.

Since we were unable to perform tests twice on separate

occasions due to limited accessibility of the participants, it was

not possible to provide interday reliability analyses to ensure

absence of learning effects. However, the same conditions were

consistently applied to both groups, ensuring that any potential

learning effects impacted both groups equally. Furthermore,

another study limitation is the performance and evaluation of

drop jumps with inexperienced children. The DJ is a highly

challenging coordinative task to test the reactive strength ability

by commonly providing the jumping height, GCT and reactive

strength index. However, as focusing on both, maximal jumping

height and minimal GCT, in this data collection, faced children

with an impossible task and habituation session were not

feasible, we focused exclusively on ground contact times, as

jumping height was assessed separately for the long SSC using

the CMJ. This was also reflected in the introduction of the test,

as participants were instructed to perform the DJ with a minimal

GCT, while no instructions were given for the jumping height.

Another limitation lies in the subjective assessment of the

gymnastics tests, even though countermeasures such as video

analysis as well as the evaluation by a licensed gymnastics coach

were implemented. While these measures significantly minimized

inconsistencies in evaluation, a certain degree of subjectivity

remains inherent to the assessment process and cannot be

entirely eliminated. On top of that, focusing on a single team

sport or comparing Parkour to invasive team sports only could

yield compelling insights. Considering its cross-sectional design,

this study only captures a snapshot of performance differences

rather than long-term effects. Future studies should adopt

longitudinal approaches to examine whether the observed

benefits persist over time and to determine the potential

developmental advantages of sustained Parkour training. This is

particularly relevant now, as Parkour is increasingly becoming a

structured sport in club settings, especially in Germany.

However, standardized training plans have yet to be established,

with each club currently developing its own approach. This

presents a unique opportunity for future research to contribute

to evidence-based training guidelines and shape the structured

development of Parkour as a competitive and recreational sport.

Future studies should investigate both individual sports and

intraindividual differences to enhance understanding of traceurs’

physical capabilities and optimize training interventions.

Targeting children and adolescents is crucial, given their

sensitivity to physical training gains. Furthermore, proprioception

tests could be specifically adapted to tracuers’ demands, altered

by incorporating tasks with closed eyes (53) or assessing

unilateral jumps to identify limb asymmetries (55). Additionally,

Parkour training programs may be instrumentalized in

interventions to benefit other sports in terms of a rapid and

sustainable development of certain functional movements (13,

28) or as a contemporary pedagogical means (5, 25, 27, 29, 56,

57). These limitations must be considered when interpreting

results and should be addressed in future research in a

developing and promising field of the parcours sports.
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In conclusion, it is emphasized that regular Parkour training

induces an array of positive effects on motor performance in

children and (pre-)pubertal adolescents. The PG showed better

results in the majority of tests (10/13) with statistically significant

differences in CMJ, YBT ant, CW and PUs. These findings

suggest that practicing Parkour at early stages of development

can lead to an enhanced overall athletic development, particularly

influencing jumping performance, balance, upper body strength

and certain gymnastics skills. While this study contributes to our

understanding of the physical benefits of practicing Parkour in

youth athletes, further longitudinal research is necessary to

validate these results. Future studies should aim to confirm or

refine these findings by considering training experience, long-

term adaptations, and standardized training approaches.
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