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Abstract

Objective: Climbing performance can be divided into two types: on-sight climbing and red point climbing. There is a difference between motor climbing performance
as a personal best route climbed by an athlete and competitive performance being a social comparison regime between athletes. The objective of the present study
was to determine if and how some cognitive factors (spatial orientation and reaction time) can influence the predictive relationship between sports experience and
sports performance at youth elite climbers.

Methods: The study was conducted on 17 youth climbers. The inclusion criteria were age, a minimum of three trainings per week, the minimum climbing grade 7a
and active participation in internal and/or external competitions. We used the Cognitrom battery to apply the tests of measuring spatial skills and speed in reactions.

Results: As the sport experience and competitive experience increase, the spatial skills decrease. As climber’s competitive performance increases, so do their spatial
skills and ability to generate mental images. Reaction time in elections moderates the relationship between sports experience and on-sight climbing performance.

Conclusions: There are significant correlations between certain cognitive factors and experience, but also climbing performance. Cognitive variables differently
influence the relationship between experience and on-sight performance versus red point performance.
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Introduction

Climbing combines multiple forms of training, being a complex
task for the motor system developing coordination, balance, body
stabilization because it needs the simultaneous coordination of all
four limbs. Every new route request different and new combinations
of visual, spatial, kinaestetic and motor processing, being a completely
acyclic physical activity [1]. The exact planning of moving sequences is
crucial for a successful climb.

Sport climbing has three branches of climbing, depending on the
style of ascent [2]: lead climbing, bouldering and speed climbing. The
style of ascent depends on the safety protocol in case of a fall. In a
bouldering setting a route is short enough in a matter of height so that
the climber is protected by crash mats [3]. Longer routes which are
classified for lead climbing need a rope and secure bolts, so that in the
event of a fall the climber will be arrested by the trailing rope [4].

Giles D, et al. (2014) [5], highlight the importance of the prior
knowledge of a route as being an important factor which impacts how
the ascent is completed. Thus, climbing performance can be measured
in three ways: on-sight, flash and red point climbing [6]. On sight
means without any prior knowledge of the route and how to climb it.
Flash means completing a route in the first try with some knowledge
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about how to climb it, but never actually tried it before the ascent. Red
point performance means completing the route after repeated tries.
The on-sight performance is considered the purest form of ascent, but
it is also speculated that red point climbing will conclude a climber’s
absolute maximum climbing grade [5,7].

The performance in climbing is measured by the grade of the route
climbed by the athlete. The climbs’ difficulty is dictated by the size of
the holds, the quality of the holds, by how many footholds are available,
the spacing between holds, the length and the angle of the route. There
is a standardized measure for route grades, using the UTAA scale, where
routes are graded from 4a to 9c¢ [8], but the climbers who can achieve
the 7a grade of a route are considered elite climbers [9]. Studies have
shown that on sight climbing is linked to more stress and anxiety in
comparison to red point climb of the same route, indicated by greater
climbing time, greater cognitive and somatic anxiety [10].

There is a difference between climbing performance (as a personal
best route climbed by an athlete) and competitive performance (being a
social comparison between climbers in the competition format). Also,
studies have already shown that successful climbers are significantly
more experienced in terms of years of participating in the sport and
years of participating in lead climbing [8].
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Climbing routes are a complex problem-solving task [5]. Climbing
affordances are the link between the visual stimuli that come from the
holds, the wall and the climbing environment and the motor action
that the climber has to do [5,11]. It seems that the correct perception
of affordances that the route offers is linked to success in achieving the
top of the route [12]. The affordance is based on the stored information
of a hold, thus the importance of memory training in climbing. Studies
showed that there is a difference of the ability of recalling information
between experienced and inexperienced climbers [13], thus the
experienced climbers tend to recall more information about the
route and the wall as clusters of information, in comparison with the
inexperienced climbers who tend to recall just the holds themselves.
When an anxious stimulus influences the climber, there is a reduction
in information processing efficiency and regression to an earlier stage of
motor learning which will negatively influence the climber’s behavior
[14]. Pijpers JR, et al. (2003) [15], suggested that trainings should be
held under more anxious situations because will make the climber to
inward his focus of attention and make him climb more conscious and
control better the execution of his well-learnt motor skills.

There is a high degree of planning and spatial orientation needed
in sport climbing [16]. Sport climbing is characterized by sensorial
integration by involving multiple types of sensations. The multiple
stimuli from multiple analyzers such as seeing the hold, feeling the
shape and fabric of the hold, ensuring his own stability through shifting
his body’s center of gravity explain how climbing is about internalizing
outer and inner perceptions [17]. Steimer J, et al. (2017) [16], suggest
that because a climber needs to search for a viable way of ascending and
preferably the least straining path, the climber is forced to rely on more
than physical strength, but also coordinative and tactical skills. Studies
indicate that a static climbing position requires a greater attention than
standinginan uprightposition. Inaddition, the attentiona climberneeds
when reaching for the next hold is approximated double compared to
remaining static, even for expert climbers. Green AL, et al. (2011) [18],
concludes that climbing demands a greater attention and control than
many other physical activities. Research has shown that simultaneous
cognitive task interferes with the act of walking. And walking is a cyclic
activity [19]. If a simultaneous cognitive task can interfere with a cyclic
activity like walking (also an automatic motor activity), Green AL, et
al. (2011) [18], suggests and further demonstrated that a simultaneous
cognitive task will significantly influence climbing (a physical activity
which demands a greater level of attention and where the athlete isin a
constant state of postural instability).

The objective of the present study was to determine if and how
some cognitive factors (spatial orientation and reaction time) can
influence the predictive relationship between sports experience and
sports performance at youth elite climbers.

Methodology

Participants

The study was conducted on 17 climbers aged between 13 and 19
years (M = 16.59 years; DS = 2.00). All athletes live in big cities from
Romania, where there are climbing gyms. We analyzed male climbers
(58.82%), but also female climbers (41.18%). Among the inclusion
criteria were: age - analyzing only athletes who participate in Youth
competitions, in one of the 3 categories: youth B (13-14 years) - 4
athletes (23.52%), youth A (15-16 years old) - 4 athletes (23.52%) and
juniors (17-19 years old) - 9 athletes (52.94%). The second inclusion
criterion was a training frequency of at least three training sessions
per week. The third inclusion criterion was a minimum climbing

Neurol Sci Neurosurg, Volume 3:1

Citation: Ioana VA, Monica S, Florin P (2022) Cognitive Factors that Influence the Relationship between Sports Experience and Climbing Performance in
Youth Romanian Climbers. Neurol Sci Neurosurg, Volume 3:1. 124. DOL: https://doi.org/10.47275/2692-093X-124

degree of 7a (on sight or red point, bouldering or lead, artificial walls
or rock climbing). The last inclusion criterion was active participation
in national and international competitions and junior training camps
organized by the federal team. The inclusion criteria were very drastic,
trying to analyze almost all the athletes from the national youth team
from Romania.

The group’s on sight performance varies between 6¢ to 8b and
red point performance varies between 7a to 9a. For measuring the
competitive performance, we used a hierarchical scale of athletes,
depending on the highest level reached in a competition. So, 6 (35.29%)
of the athletes participated in a final of European or world competition;
2 (11.76%) are national champions; 2 (11.76%) participated in a
European or world competition; 2 (11.76%) participated in a national
final; 3 (17.64%) participated in a national semifinal; 2 (11.76%) never
made it to the finals. The number of training sessions the athletes
perform per week varies between 3 and 7 (M = 4.29, DS = 1,312), with
a duration ranging from 2 to 4 hours (M = 2.85, DS = 0.52). Climbers
have a sports experience ranging from 1 to 12 years (M = 6.94, DS =
3.01) and a competitive experience ranging from 0.5 to 11 years (M =
4.941, DS = 3.3).

Instruments and Variables

The variables that measured the factual data of the athletes were:
age, sports experience (measured by the number of years the athlete
practices climbing), competitive experience (measured by the number
of years the athlete participates in internal and/or external climbing
competitions), climbing performance (measured by the highest grade
achieved in rock climbing or on climbing walls, at bouldering or lead,
according to the UIAA rating) - which was divided into on sight
performance and red point performance and then converted into a
standard numerical scale taken from the literature [20], competitive
performance (measured on a hierarchical scale on which athletes
ranked themselves according to the highest level reached by them in a
national / Balkan / European / world competition).

Weused two scales for measuring spatial skillsand speed in reactions
from the Cognitrom battery. The spatial skills scale involves 3 subscales
measured with 3 subtests: the mental imaging-transformation test,
the spatial orientation test and the image generation test. The reaction
speed measurement scale involves 3 subtests and measures: simple
reaction time, election reaction time, and memory access reaction time.

Results

The means and standard deviations for all measured scales can be
identified in Table 1.

We ran the Pearson analysis to demonstrate statistically significant
correlations between competitive experience, on sight performance,
red point performance, competitive performance, and cognitive

Table 1: Descriptive analysis of the measured cognitive scales.
Descriptive Statistics

Minimum | Maximum @ Mean Std. Deviation

Spatial skills 3 5 4.21 0.699
Mental imaging transformation 3 5 425 0754
Spatial orientation 4 5 4.64 0497
Image generation 2 5 3.67 0985
Speed reaction 3 4 33 0.483
Simple reaction time 2 5 4 0.943
Election reaction time 1 4 23 1.16

Memory access reaction time 2 5 3.7 1.059
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variables. The conclusions of the correlation analysis are the following.
There is a significant negative correlation between sports experience
and spatial skills (p=0.039, R=-0.557). There is a significant negative
correlation between competitive experience and spatial skills (p=0.003,
R=-0.737). There are significant negative correlations between on sight
performance and spatial skills (p=0.009, R=-0.688), but also image
generation (p=0.002, R=-0.789). There are significant correlations
between red point performance and spatial skills (p=0.010, R=-
0.659), but also image generation (p=0.03, R=-0.769). There were no
statistically significant correlations with competitive performance.
There were none significant correlations with the rapidity in reactions
variables.

Since we demonstrated statistically significant correlations between
experience and performance, we performed two simple regression
analyzes to demonstrate how sports experience predicts climbing
performance (on sight and red point) and how competitive experience
predicts competitive performance (Tables 2-4). Sports experience
explains a percentage of 46.3% of the variance of on sight performance
(R=0.681; R*=0.463; p=0.003). Sports experience explains a percentage
of 52.7% of the variance of red point experience (R=0.726; R>=0.527;
p=0.001). Competitive experience explains a 50.5% percentage of the
variance of competitive performance (R=0.711; R*=0.505; p=0.001).

We want to test further whether any of the cognitive variables
have a moderating or mediating influence on the relationship between
experience and performance.

We tested if the variable image generation influences the
relationship between sports experience and red point performance. We
ran a mediation analysis (using model 4). The results can be identified
in Table 5.
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Regarding the effect of sports experience on image generation
(the effect of the variable x on the mediating one), it seems that sports
experience explains 12.1% of the image generation variance, and the
regression coefficient is equal to -.0129, and the standardized value is -
0.426. So, a =-0.129.

Sports experience and image generation explain almost 80% of the
variance of on sight performance (R*=0.799, p<0.05). Note that for
path b the coeflicient is -0.519, with a standardized value of -0.555. So,
b=-0.519. The direct effect (c’) is 0.142 with a standardized value of
0.503. So, ¢’=0.142.

For the total effect (path c), sports experience explains about
54.6% of the variance of on sight performance (R*=0.546, p=0.006).
The coefficient of the regression equation for the relationship
between sports experience and on sight performance is 0.209, with a
standardized value of 0.739.

Thus, we conclude that the variable image generation does not
significantly mediate the relationship between sport experience and
on sight performance (a*b=0,067, CI 95%= [-0.038-0.172]). The non-
significant mediation effect can be explained through the small sample
size which impacts the statistical power of the test (the probability that
the test correctly rejects the null hypothesis). The mediating effect of
image generation on the relationship can be viewed as a statistical
diagram below (Figure 1):

We further wanted to test if the variable reaction time in the
election influences the relationship between sports experience and on
sight performance. We ran a moderation analysis (using model 1). The
results can be identified in Table 6.

Since p=0.05, we conclude that reaction time in elections

Table 2: Predictive relationship between sport experience and red point performance.

Model R R Square Adjusted R Square | Std. Error of the Estimate F df
1 726° 0.527 0.495 0.63586 16.68 1
a. Predictors: (Constant), exp_sp
b. Dependent variable: red point performance
Table 3: Predictive relationship between sport experience and on sight performance.
Model R R Square Adjusted R Square Std. Error of the F df
Estimate
1 0.681¢ 0.463 0.427 0.58300 12.944 1
a. Predictors: (Constant), exp_sp
b. Dependent variable: on sight performance
Table 4: Predictive relationship between competitive experience and competitive performance.
Model R R Square Adjusted R Square Std. Error of the F df
Estimate
1 0.711° 0.505 0.472 1.38300 15.32 1
a. Predictors: (Constant), competitive experience
b. Dependent variable: competitive performance
Table 5: Mediation analysis for the image generation variable.
b SE t P CI195%
Sport experience — image generation -0.129 0.087 -1.489 0.167 [-0.322-0.064]
Image generation — red point performance -0.519 0.154 -3.361 0.008 [-0.868- -0.169]
Sport experience — red point performance (c') 0.142 0.047 3.041 0.014 [0.036 - 0.024]
Effect SE CI195%
Indirect effect 0.067 0.052 [-0.038-0.172]
Direct effect 0.142 0.047 [0.075-0.343]
Total effect 0.209 0.06 [0.075-0.343]
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Figure 1: Statistical diagram of the mediating effect of image generation on the relationship
between sports experience and on sight performance.

Table 6: Moderation analysis for the reaction time variable.

Model R R?>  adjusted SE
RZ
1 0.905¢ 0.819 | -0.079 0.106
a. Predictors: (Constant), sport experience, reaction time in elections
Model t Sig.
B ES CI95%

1 INT -0.154 | 0.065 -2.387 0.050 | [-0.313-0.004]

reaction time in | -0.045 | 0.118 -0.381 0.716 [0.333-0.243]

elections
sport experience | 0.068 0.041 -0.381 0.716 [-0.033-0.170]

a. Dependent variable: on sight performance

moderates the relationship between sports experience and on sight
performance. Because the R? is 0.819, the variance of the dependent
variable is explained in 81.9% by the model which is composed by:
sport experience, reaction time in election and the interaction between
these two. This model explains more than the variance explained only
by sport experience itself (46.3%). Moreover, adding the interaction
variable to the model increases the variance of the on sight performance
by 26% (AR?=0.263, F(1.6)= 5.698; p=0.05).

The relationship can also be identified on the graph in Figure 2.

reaction time in elections

4,50+
®

PR

350 L] ° °

perfved
L ]

2,50 ./ .

sports experience

Figure 2: Moderation analysis for the variable reaction time in elections.

Figure 2 demonstrates how the moderator (reaction time in
elections) influences the relationship between sports experience and
on sight performance. Election reaction time is measured on a scale of
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1 to 4, where 4 is a very short choice time. It seems that a faster reaction
time (level 4), which corresponds to an athlete who makes the choices
between solutions very quickly, will cancel the effect that the sports
experience has on the on-sight performance. A good level reactivity
(level 3) positively moderates the relationship between experience and
performance. And for levels 1 and 2 of reactivity (the weak and very
weak reaction time), it seems that the result differs depending of the
number of climbing years. Thus, for a climber with an experience up to
6 years, a better reactivity brings him a better performance, but if he has
an experience of more than 6 years, a weaker reactivity will bring him a
better on sight climbing performance.

Conclusions

The first conclusion of the study lies in the correlation analysis.
Significant correlations symbolize that reaction speed is not a cognitive
variable that is associated with performance in youth climbers. This
result is in concordance with previous studies [1], which suggest
that while in some sports like wrestling the success is dependent on
a fast reaction response, in sport climbing the athlete needs to plan
and imagine the exact temporal and spatial movement of his limbs
before going to the next hold. We emphasize the important association
with spatial skills and the ability to generate mental images, but,
surprisingly, we identified a negative correlation. In other words,
as the experience increases, the spatial skills decrease. As a climber’s
performance increases, his or her spatial skills and ability to generate
mental images decrease. This result can be explained by the fact that
we analyzed a research group with elite climbers (high performance
athletes) for which many of the climbing moves have become motor
automatisms [9]. This elite group has a highly developed motor memory
so, regardless of difficulty of a route, they may associate a move with
something they have experienced before. This leads to a smaller need
for spatial orientation, further supporting the theory that this research
group has a highly developed proprioception and can orient their body
on the wall much better. Draper N, et al. (2011) [21], have studied
expert climbers and demonstrated that they chose to climb slower and
more carefully so that they can control their body, their equilibrium.
The same authors support the idea that successful climbers are
significantly more experienced, in terms of years participating in the
sport and years participating in lead climbing. The authors highlight
that more experienced climbers had reached an autonomous stare of
learning, which has a stress-proofing effect, thereby increasing the
likelihood of a successful ascent. Climbing is considered an acyclic
sport, consisting of a series of movements using intermittent isometric
contractions of the forearms along with dynamic movements of the
whole body [22]. However, it is considered that the number of technical
procedures is finite, the way of their implementation being different
from the characteristics of the route (grips, inclination, length of the
route, difficulty of the route) [5]. The advanced motor memory of an
advanced climber helps and makes it possible to associate a motor task
with something they have experienced before. This reduces the need for
spatial orientation.

The second important conclusion comes from the mediation
analysis which showed that image generation is a not a mediator on
the relationship between sports experience and red point performance.
This conclusion must be explained by the small sample group because
it impacts the statistical power of the test (the probability that the test
correctly rejects the null hypothesis). We cannot be sure that what
influences the relationship between a climber’s experience and his
performance after multiple tries is his ability to generate images. Further
studies on perhaps multiple athletes must test this hypothesis. Red point

Pages: 4-6


https://doi.org/10.47275/2692-093X-124

o

climbing involves an unlimited number of attempts to complete the
route, the ultimate goal being to conquer a high grade. Thus, he has to
search for various solutions to approach the route in order to succeed.
This is correlated with a good creativity which makes the climber able
to generate more ascent variants that can bring him success. This
explains the importance of the tactical training and what tactics means
in climbing, with creativity and imagery being two absolutely necessary
skills for high-performance climbing [23]. Sanchez X, et al. (2009) [24],
have already demonstrated that using techniques such as imagery and
video-modeling can influence positively climbing performance. Other
studies [25,26], also explained how external imagery can be highly
beneficial in climbing. The third important conclusion of the study was
the moderating effect of reaction time in choices on the relationship
between sports experience and on sight performance. First of all, out of
all the measured reaction times (simple reaction time, election reaction
time, and memory access reaction time), it seems that the time that
counts in an on sight climb is the reaction time between choices. We
imagine a climber is on his first attempt on a route that he has never
seen or climbed before. When he is in a crux, he has to identify several
strategies for crossing it, but at the actual moment of the climb he
needs a quick reaction time in the elections, in order to choose the best
approach that will bring him success. This finding is also sustained by
the results of previous research [27], which has shown that reaction
time performance in climbing is influence by the location in the route,
but also by the outside factors. A good reaction time in elections is
related to a good decision-making capacity, the ability to choose the
optimal solution which brings success. We are talking about a sport
in which any hesitation can lead to falling and, implicitly, to failure,
through the rapid accumulation of lactic acid in the forearms [28,29].

Moreover, our study shows that there is an optimal reaction time in
the election. On the one hand, too short a reaction time (level 4) cancels
out the effect that sports experience has on on-sight performance. A
quick reaction time (level 3) positively influences the relationship. For
poor or very poor reactivity, the level of experience becomes important:
an athlete with up to 6 years of experience will perform better if he
has better reactivity (level 2), but an athlete with more than 6 years
of experience needs a weaker reactivity (level 1). This result can be
linked to another study conducted in speed climbing which has shown
that shortening of reaction time may have a significant effect on the
final result in the climbing race [30], but conclusions should be drawn
carefully, because it can also lead to failing.

The last two conclusions are particularly important because
they demonstrate how climbing experience is related to climbing
performance. The decisive factors that influence the relationship,
comparing between on sight performance and red point performance,
might be different: when we talk about an ascent on sight, speed in
reactions matters and when we talk about a red point ascent, image
generation can be decisive. It is interesting to note that both factors are
cognitive, which explains why cognitive variables influence climbing
performance (personal best in sport climbing). In addition to the
branches of training already known as important in climbing, similar
to other sports (theoretical, physical, technical, tactical, psychological)
[23], we now highlight the importance of cognitive training where
we increase memory, attention, spatial orientation, decision—makjng
ability, reaction time [31,32].

The study has some limitations. On one hand, the design was
cross-sectional which block us from identifying causal relationships
between variables. On the other hand, the research group was relatively
small due to inclusion criteria, but we wanted to analyze the cognitive
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skills of elite youth climbers from Romania. Lastly, the test battery
that we use is not measuring specific cognitive climbing skills and are
not measured in a climbing setting; future studies should focus on
analyzing cognitive aptitudes on more specific instruments.

References

1. Pietsch S, Jansen P (2018) Climbing sports effect specific visual-spatial abilities. J
Imag Res Sport Phys Activ 13. https://doi.org/10.1515/jirspa-2017-0012

2. Dickson T, Fryer S, Draper N, Winter D, Ellis G, et al. (2012) Comparison of plasma
cortisol sampling sites for rock climbing. J Sports Med Phys Fitness 52: 688-695.

3. Stiehl J, Ramsey TB (2004) Climbing walls: A complete guide. Human Kinetics,
Illinois, United States.

4. Bisharat A (2009) Sport climbing: From top rope to redpoint, techniques for climbing
success. Mountaineering Books, Washington, DC, United States.

5. Giles D, Draper N, Gilliver P, Taylor N, Mitchell J, et al. (2014) Current understanding
in climbing psychophysiology research. Sports Technol 7: 108-119. https://doi.org/10.
1080/19346182.2014.968166

6. Goddard D, Neumann U (1993) Performance rock climbing. Stackpole Books,
Mechanicsburg, Pennsylvania, United States.

7. Hague D, Hunter D (2011) Redpoint: the self-coached climber’s guide to redpoint and
on-sight climbing. Stackpole Books, Mechanicsburg, Pennsylvania, United States.

8. Draper N, Canalejo JC, Fryer S, Dickson T, Winter D, et al. (2011) Reporting climbing
grades and grouping categories for rock climbing. Isokinet Exer Sci 19: 273-280.
https://doi.org/10.3233/IES-2011-0424

9. Asci FH, Demirhan G, Ding SC (2007) Psychological profile of Turkish rock climbers:
an examination of climbing experience and route difficulty. Perceptual Motor Skills
104: 892-900. https://doi.org/10.2466/pms.104.3.892-900

10. Draper N, Jones GA, Fryer S, Hodgson C, Blackwell G (2008) Effect of an on-sight
lead on the physiological and psychological responses to rock climbing. J Sports Sci
Med 7: 492-498.

11. Gibson JJ (2014) The ecological approach to visual perception: classic edition.
Psychology press, Lawrence Erlbaum Associates, London, United Kingdom. https://
doi.org/10.4324/9781315740218

12. Pijpers JR, Oudejans RR, Bakker FC, Beek PJ (2006) The role of anxiety in perceiving
and realizing affordances. Ecol Psychol 18: 131-161. https:/doi.org/10.1207/
§15326969ec01803_1

13. Boschker MS, Bakker FC, Michaels CF (2002) Memory for the functional
characteristics of climbing walls: Perceiving affordances. J] Motor Behav 34: 25-36.
https://doi.org/10.1080/00222890209601928

14. Nieuwenhuys A, Pijpers JR, Oudejans RR, Bakker FC (2008) The influence of anxiety
on visual attention in climbing. J Sport Exer Psychol 30: 171. https://doi.org/10.1123/
jsep.30.2.171

15. Pijpers JR, Oudejans RR, Holsheimer F, Bakker FC (2003) Anxiety-performance
relationships in climbing: A process-oriented approach. Psychol Sport Exer 4: 283-304.

16. Steimer J, Weissert R (2017) Effects of sport climbing on multiple sclerosis. Front
Physiol 8: 1021. https://doi.org/10.3389/fphys.2017.01021

17. Kern C (2010) Climbing with multiple sclerosis. therapy option or just a dream?
experience and learn. Int J Action-Based Learn 5: 27-31.

18. Green AL, Helton WS (2011) Dual-task performance during a climbing traverse. Exp
Brain Res 215: 307-313. https://doi.org/10.1007/s00221-011-2898-2

19. Yogev-Seligmann G, Rotem-Galili Y, Mirelman A, Dickstein R, Giladi N, et al.
(2010) How does explicit prioritization alter walking during dual-task performance?
Effects of age and sex on gait speed and variability. Phys Ther 90: 177-186. https://doi.
org/10.2522/ptj.20090043

20. Watts PB, Martin DT, Durtschi S (1993) Anthropometric profiles of elite male
and female competitive sport rock climbers. J Sports Sci 11: 113-117. https://doi.
org/10.1080/02640419308729974

2

. Draper N, Dickson T, Fryer S, Blackwell G (2011) Performance differences for
intermediate rock climbers who successfully and unsuccessfully attempted an indoor
sport climbing route. Int J Perform Anal Sport 11: 450-463. https://doi.org/10.1080/2
4748668.2011.11868564

22. Bala§ J, Michailov M, Giles D, Kodejska J, Panackova M, et al. (2016) Active recovery

Pages: 5-6


https://doi.org/10.47275/2692-093X-124
https://doi.org/10.1515/jirspa-2017-0012
https://www.researchgate.net/profile/Simon-Fryer/publication/233788184_Comparison_of_plasma_Cortisol_sampling_sites_for_rock_climbing/links/5434092c0cf294006f734745/Comparison-of-plasma-Cortisol-sampling-sites-for-rock-climbing.pdf
https://www.researchgate.net/profile/Simon-Fryer/publication/233788184_Comparison_of_plasma_Cortisol_sampling_sites_for_rock_climbing/links/5434092c0cf294006f734745/Comparison-of-plasma-Cortisol-sampling-sites-for-rock-climbing.pdf
https://books.google.co.in/books?hl=en&lr=&id=KErVkX-YESoC&oi=fnd&pg=PR5&dq=Climbing+walls:+A+complete+guide&ots=887nPJ_x4c&sig=EdepCfsShDHLs2i4Mr7eVgMGmhE&redir_esc=y#v=onepage&q=Climbing walls%3A A complete guide&f=false
https://books.google.co.in/books?hl=en&lr=&id=KErVkX-YESoC&oi=fnd&pg=PR5&dq=Climbing+walls:+A+complete+guide&ots=887nPJ_x4c&sig=EdepCfsShDHLs2i4Mr7eVgMGmhE&redir_esc=y#v=onepage&q=Climbing walls%3A A complete guide&f=false
https://books.google.co.in/books?hl=en&lr=&id=ehYmcMQAp4QC&oi=fnd&pg=PA9&dq=Sport+climbing:+From+top+rope+to+redpoint,+techniques+for+climbing+success&ots=hy8w3tez4n&sig=bHAZPSoo2ciP2JHPYq8U6BvwMEc&redir_esc=y#v=onepage&q=Sport climbing%3A From top rope to redpoint%2C techniques for climbing success&f=false
https://books.google.co.in/books?hl=en&lr=&id=ehYmcMQAp4QC&oi=fnd&pg=PA9&dq=Sport+climbing:+From+top+rope+to+redpoint,+techniques+for+climbing+success&ots=hy8w3tez4n&sig=bHAZPSoo2ciP2JHPYq8U6BvwMEc&redir_esc=y#v=onepage&q=Sport climbing%3A From top rope to redpoint%2C techniques for climbing success&f=false
Giles D, Draper N, Gilliver P, Taylor N, Mitchell J, et al. (2014)�Current understanding in climbing psychophysiology research. Sports Technol 7: 108-119.
Giles D, Draper N, Gilliver P, Taylor N, Mitchell J, et al. (2014)�Current understanding in climbing psychophysiology research. Sports Technol 7: 108-119.
https://doi.org/10.1080/19346182.2014.968166
https://doi.org/10.1080/19346182.2014.968166
https://doi.org/10.3233/IES-2011-0424
A��i FH, Demirhan G, Din� SC (2007) Psychological profile of Turkish rock climbers: an examination of climbing experience and route difficulty. Perceptual Motor Skills 104: 892-900.
A��i FH, Demirhan G, Din� SC (2007) Psychological profile of Turkish rock climbers: an examination of climbing experience and route difficulty. Perceptual Motor Skills 104: 892-900.
A��i FH, Demirhan G, Din� SC (2007) Psychological profile of Turkish rock climbers: an examination of climbing experience and route difficulty. Perceptual Motor Skills 104: 892-900.
https://doi.org/10.2466/pms.104.3.892-900
https://doi.org/10.4324/9781315740218
https://doi.org/10.4324/9781315740218
https://www.tandfonline.com/doi/abs/10.1207/s15326969eco1803_1
https://www.tandfonline.com/doi/abs/10.1207/s15326969eco1803_1
https://doi.org/10.1207/s15326969eco1803_1
https://doi.org/10.1207/s15326969eco1803_1
https://www.tandfonline.com/doi/abs/10.1080/00222890209601928
https://www.tandfonline.com/doi/abs/10.1080/00222890209601928
https://doi.org/10.1080/00222890209601928
https://doi.org/10.1123/jsep.30.2.171
https://doi.org/10.1123/jsep.30.2.171
https://www.sciencedirect.com/science/article/abs/pii/S1469029202000109
https://www.sciencedirect.com/science/article/abs/pii/S1469029202000109
https://www.frontiersin.org/articles/10.3389/fphys.2017.01021/full
https://www.frontiersin.org/articles/10.3389/fphys.2017.01021/full
https://doi.org/10.3389/fphys.2017.01021
https://mediatum.ub.tum.de/1080172
https://mediatum.ub.tum.de/1080172
https://link.springer.com/article/10.1007/s00221-011-2898-2
https://link.springer.com/article/10.1007/s00221-011-2898-2
about:blank
https://academic.oup.com/ptj/article/90/2/177/2737777
https://academic.oup.com/ptj/article/90/2/177/2737777
https://academic.oup.com/ptj/article/90/2/177/2737777
https://doi.org/10.2522/ptj.20090043
https://doi.org/10.2522/ptj.20090043
https://www.tandfonline.com/doi/abs/10.1080/02640419308729974
https://www.tandfonline.com/doi/abs/10.1080/02640419308729974
https://doi.org/10.1080/02640419308729974
https://doi.org/10.1080/02640419308729974
https://www.tandfonline.com/doi/abs/10.1080/24748668.2011.11868564
https://www.tandfonline.com/doi/abs/10.1080/24748668.2011.11868564
https://www.tandfonline.com/doi/abs/10.1080/24748668.2011.11868564
https://doi.org/10.1080/24748668.2011.11868564
https://doi.org/10.1080/24748668.2011.11868564
https://www.tandfonline.com/doi/abs/10.1080/17461391.2015.1119198

o

Citation: Joana VA, Monica S, Florin P (2022) Cognitive Factors that Influence the Relationship between Sports Experience and Climbing Performance in
Youth Romanian Climbers. Neurol Sci Neurosurg, Volume 3:1. 124. DOL: https://doi.org/10.47275/2692-093X-124

23.

24.

25.

26.

217.

of the finger flexors enhances intermittent handgrip performance in rock climbers. Eur
J Sport Sci 16: 764-772. https://doi.org/10.1080/17461391.2015.1119198

Trifu A, Stanescu M, Pelin F (2021) Features of tactical and psychological training
models in sports climbing at youth level. J Educ Sci Psychol 11: 153-162.

Sanchez X, Dauby N (2009) Imagery and video-modelling in sport climbing. Can J
Behav Sci 41: 93-101.

Hardy L, Callow N (1999) Efficacy of external and internal visual imagery perspectives
for the enhancement of performance on tasks in which form is important. J Sport Exer
Psychol 21: 95-112. https://doi.org/10.1123/jsep.21.2.95

White A, Hardy L (1998) An in-depth analysis of the uses of imagery by high-
level slalom canoeists and artistic gymnasts. Sport Psychol 12: 387-403. https:/doi.
org/10.1123/tsp.12.4.387

Kosmalla F, Wichr F, Daiber F, Kriiger A, Lochtefeld M (2016) Climbaware:
Investigating perception and acceptance of wearables in rock climbing. Proceedings

Neurol Sci Neurosurg, Volume 3:1

28.

29.

30.

31.

32.

of the 2016 CHI Conference on Human Factors in Computing Systems 2016: 1097-
1108. https://doi.org/10.1145/2858036.2858562

Watts PB, Daggett M, Gallagher P, Wilkins B (2000) Metabolic response during sport
rock climbing and the effects of active vs passive recovery. Int J Sports Med 21: 185-
190. https://doi.org/10.1055/s-2000-302

Booth J, Marino F, Hill C, Gwinn T (1999) Energy cost of sport rock climbing in elite
performers. Br J Sports Med 33: 14-18. http://dx.doi.org/10.1136/bjsm.33.1.14

Ozimek M, Krawczyk M, Rokowski R, Draga P, Ambrozy T, et al. (2018) Evaluation
of the level of anaerobic power and its effect on speed climbing performance in elite
climbers. Trends Sports Sci 3: 149-158. https://doi.org/10.23829/TSS.2018.25.3-5

Bourdin C, Teasdale N, Nougier V (1998) Attentional demands and the organization of
reaching movements in rock climbing. Res Q Exer Sport 69: 406-410. https://doi.org/1
0.1080/02701367.1998.10607715

Marianne Anke S, Sylvie K, Jérome P, Shahid B, Thomas F, et al. (2011) Effect of
long-term climbing training on cerebellar ataxia. A case series. Rehabil Res Pract 2011:
525879. https://doi.org/10.1155/2011/525879

Pages: 6-6


https://doi.org/10.47275/2692-093X-124
https://www.tandfonline.com/doi/abs/10.1080/17461391.2015.1119198
https://www.tandfonline.com/doi/abs/10.1080/17461391.2015.1119198
https://doi.org/10.1080/17461391.2015.1119198
https://web.s.ebscohost.com/abstract?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=22476377&AN=150263334&h=yMpr3%2bEk%2bMlH594EP9VTw46oOPVG6Ho1r8yJcK%2f2fJuMh6sQMtdaHCMaGubHgnnxUDXv2Bk0oY2eCnJwPZ4a%2bw%3d%3d&crl=c&resultNs=AdminWebAuth&resultLocal=ErrCrlNotAuth&crlhashurl=login.aspx%3fdirect%3dtrue%26profile%3dehost%26scope%3dsite%26authtype%3dcrawler%26jrnl%3d22476377%26AN%3d150263334
https://web.s.ebscohost.com/abstract?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=22476377&AN=150263334&h=yMpr3%2bEk%2bMlH594EP9VTw46oOPVG6Ho1r8yJcK%2f2fJuMh6sQMtdaHCMaGubHgnnxUDXv2Bk0oY2eCnJwPZ4a%2bw%3d%3d&crl=c&resultNs=AdminWebAuth&resultLocal=ErrCrlNotAuth&crlhashurl=login.aspx%3fdirect%3dtrue%26profile%3dehost%26scope%3dsite%26authtype%3dcrawler%26jrnl%3d22476377%26AN%3d150263334
https://www.researchgate.net/publication/278234735_Mental_imagery_and_video_obervation_in_sport_climbing
https://www.researchgate.net/publication/278234735_Mental_imagery_and_video_obervation_in_sport_climbing
https://journals.humankinetics.com/view/journals/jsep/21/2/article-p95.xml
https://journals.humankinetics.com/view/journals/jsep/21/2/article-p95.xml
https://journals.humankinetics.com/view/journals/jsep/21/2/article-p95.xml
https://doi.org/10.1123/jsep.21.2.95
https://journals.humankinetics.com/view/journals/tsp/12/4/article-p387.xml
https://journals.humankinetics.com/view/journals/tsp/12/4/article-p387.xml
https://doi.org/10.1123/tsp.12.4.387
https://doi.org/10.1123/tsp.12.4.387
https://dl.acm.org/doi/abs/10.1145/2858036.2858562
https://dl.acm.org/doi/abs/10.1145/2858036.2858562
https://dl.acm.org/doi/abs/10.1145/2858036.2858562
https://dl.acm.org/doi/abs/10.1145/2858036.2858562
https://doi.org/10.1145/2858036.2858562
https://www.thieme-connect.com/products/ejournals/abstract/10.1055/s-2000-302
https://www.thieme-connect.com/products/ejournals/abstract/10.1055/s-2000-302
https://www.thieme-connect.com/products/ejournals/abstract/10.1055/s-2000-302
https://doi.org/10.1055/s-2000-302
https://bjsm.bmj.com/content/33/1/14.short
https://bjsm.bmj.com/content/33/1/14.short
http://dx.doi.org/10.1136/bjsm.33.1.14
http://www.wbc.poznan.pl/Content/450585/PDF/7_Trends_2018No3_149.pdf
http://www.wbc.poznan.pl/Content/450585/PDF/7_Trends_2018No3_149.pdf
http://www.wbc.poznan.pl/Content/450585/PDF/7_Trends_2018No3_149.pdf
https://doi.org/10.23829/TSS.2018.25.3-5
https://www.tandfonline.com/doi/abs/10.1080/02701367.1998.10607715?journalCode=urqe20
https://www.tandfonline.com/doi/abs/10.1080/02701367.1998.10607715?journalCode=urqe20
https://doi.org/10.1080/02701367.1998.10607715
https://doi.org/10.1080/02701367.1998.10607715
https://doi.org/10.1155/2011/525879

	Title
	Abstract 

