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In recent years, sports that have traditionally been practiced as recreational
and non-competitive have been added in the official Olympic program. For
example, climbing is on the Olympic program for Paris 2024 and Los Angeles
2028. This article provides an up-to-date overview of the relevant
psychological aspects of climbing that are important for performance. We
also discuss how sport psychology can contribute to current and future
challenges in Olympic climbing.

Over the past two decades, extreme sport-related
recreational outdoor activities, such as alpinism
and mountaineering, have evolved into
competitive mainstream sporting disciplines. The
continuous development of climbing as a
competitive sport has contributed to its
international growth in popularity since its first
World Championships in 1991. Today, over 25
million people climb and it is included in the
Olympic program.

The Paris 2024 Olympic Games climbing program
includes three different disciplines, divided into
two different events: “Speed climbing” is climbing a
standardised route as fast as possible, and in
“sport climbing” you participate in a combined
competition of bouldering and lead climbing. In bouldering, climbers must solve a
series of short, rope-less climbing sequences, called boulders, on low-height
climbing walls, while in lead climbing, climbers attempt routes of at least 15
meters in length.

.

Image 1. A climber in preparation

Early research on climbing focused on physiological parameters, motor skills such
as grip strength and endurance, biomechanical aspects, and injuries. However,
psychological aspects are a "a key element in accomplished climbers" [1, p. 852].
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Early research mostly used climbing to study psychological aspects (e.g., imagery, ueia
anxiety), to modify climbing rules, and to adapt climbing routes to fit experimental

. . . . Germany
designs and hypotheses. Afterwards, psychological research was made in settings dlimbing

that resemble what climbers actually encounter. Various streams of psychological
work have emerged from this, including the nested affordance framework [2], the
embodied planning approach [3], the movement repertoire paradigm [4], and the

article glossary

perception-cognitive framework [5]. paradigm
Today, researchers agree that climbing performance is inherently associated with Seecrac‘rfpt\on
multiple and diverse determining factors. Amongst these, the psychological self-efficacy
factors appear as pivotal to achieving optimal performance [6]. Indeed, it has domain
been suggested that psychological aspects such as problem-solving ability, safety
movement sequence recall, route finding, self-efficacy and stress management simulations

may be better predictors of climbing performance than physiological or
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biomechanical parameters.

Considering the increasing research on psychological aspects in climbing over the
last decade, the purpose of this article is twofold:

1) Provide a state-of-the-art overview on relevant psychological aspects that are
critical in climbing performance

2) To critically discuss how sport psychology addresses challenges related to
Olympic climbing.

Psychological Aspects in Climbing

While a number of psychological parameters are relevant to climbing, this article
will focus on the four most important psychological aspects [7][6]:

(a) Embodied planning: the interaction between cognitive and motor planning
processes

(b) Route previewing: the visual inspection of routes and boulders before actual
performance

(c) Climbing movement repertoire: domain-specific, high-level knowledge
structures stored in long-term memory

(d) Risk management, including the identification and mitigation of potential risks
associated with the activity to ensure safety practices.

We delve into each of them in detail in the following sections.

Embodied Planning

Efficient climbing strategies combined with skilled motor actions tailored to the
demands of climbing are central to achieving optimal climbing performance [8][5].
In lead climbing, route planning primarily involves identifying appropriate climbing
strategies before attempting routes, because climbers typically have only one
attempt [6] (Sanchez et al., 2019). In bouldering, an additional factor is that
climbers can make multiple attempts and adapt climbing strategies after a failed
climbing attempt. Further, effective time management across attempts is a critical
strategic aspect [8] (Medernach & Memmert, 2021).

Climbers compete in relatively stable environments and theoretically have
sufficient time to prepare their motor actions. Yet, because of the wide range of
climbing movements, climbing is considered as a relatively open-skill sport. The
growing role of embodied planning in contemporary Olympic climbing is thus
inherently tied to both the characteristics of modern climbing movements [9] and
the increasing proficiency of competitors [10]. Proficiency in competitive climbing
has increased over the last two decade: from the ability to climb purely physically
demanding routes and boulders to the increasingly crucial role of problem-solving
skills. Thus, embodied planning has become essential, particularly during the
preparation and planning of ascents [3][6].

Route Previewing

Climbers typically visually inspect routes or boulders before a competition to
develop climbing strategies and select appropriate actions [11]. Previewing is
critical for climbers to process visual sensory input, gather functional aspects
from visual cues of climbing holds, mentally rehearse climbing movements and,
ultimately, identify effective climbing strategies [12][5]. Therefore previewing is
considered as a key determinant of successful climbing performance [13]. Indeed,
route previewing mistakes are considered as “a major reason for falling during
climbing” [14, p. 25].

Previewing is particularly relevant during
competitions, as climbers are not allowed to
physically rehearse routes and boulders in
advance. Furthermore, whereas competitors in
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other sports such as gymnastics, cycling and golf
might observe their opponents performing the
sport, that is not allowed in lead climbing. Indeed, climbers have only the one
attempt to climb a given route, and falling off the wall determines the end of that
attempt.

Image 2. Athlete Laurie-Lise Philippon

Climbing Movement Repertoire

The process of route previewing and the deliberate embodied planning of motor
actions before attempting routes and boulders is depends on climbers' existing
knowledge of the sport-specific context [4][6]. Appropriate prediction of climbing
strategy entails thorough analytical processing of movement, in addition to
accurate perceptual judgments of climbing capabilities [5]. Optimal processing of
climbing movement demands hinges on a climbers’ repertoire of climbing
movements, which can be understood as high-level knowledge structures stored
in long-term memory [4]. Climbers process perceptual information gained
through route previewing by drawing upon their movement repertoire. This allows
them to anticipate climbing movements, produce embodied motor simulations,
and to identify familiar climbing movement patterns based on the arrangement of
climbing holds [5].

Research on sport climbing emphasises that integrating climbing movement
repertoire stored in long-term memory with perceived stimuli from previewing is
essential for exploring potential climbing strategies and selecting appropriate
motor actions. For instance, Blasing and colleagues examined the impact of
climbing ability on cognitive activation of grasping actions and found that climbers
exhibited associated grasping postures when perceiving different climbing holds,
while non-climbers did not [15]. Furthermore, Sanchez and colleagues surveyed
expert climbing coaches to identify parameters that predict sport climbing
performance and identified domain-specific movement repertoire as a crucial
performance factor in lead climbing [6]. Research also suggests that identifying
familiar movement patterns helps climbers to cluster visual perceptual stimuli into
a climbing choreography that comprises of a series of climbing movements and
thereby facilitates the memorisation of climbing holds [16].

Risk Management

Besides potential risks of non-traumatic injuries associated with overtraining or
performing explosive upper-limb movements [17], climbing poses the risk of
traumatic injuries if falls are inadequately managed, by either the climber or the
belayer; a recent study showed that 9% of climbers reported experiencing an
injury within the previous 12 months due to falls, which resulted in a forced break
from climbing [18]. Accordingly, integrating appropriate risk management into the
embodied process of planning climbing ascents is essential.

Young climbers are at higher risk of severe injury. While being at advanced
climbing levels, they have less experience in terms of years. This probably leads
to more risk-taking behaviours and greater acceptance of falling during climbing
[18]. Conversely, climbers with more years of expertise are more adept at
perceiving injury risks both during embodied planning and while climbing [19].
Fewer fall-related injuries among experienced climbers seem to stem from a
more accurate estimation of their action capabilities. More experienced climbers
can better estimate affordances on the climbing wall [2]. This potentially explains
their lower incidence of falls during climbing, despite performing near their
maximal action capabilities.
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Image 3. A climber in action

Future Challenges for Sport Psychology in Olympic
Climbing

While time management in competitive climbing has already garnered
considerable attention [20], it would be valuable to know more about efficient
climbing strategies in the actual environment of Olympic climbing competitions.
Such research could for example explore mental preparation (e.g., emotion
regulation) and climbers' mindsets (e.g., anxiety, self-confidence) before and
during competitions. This could provide a more comprehensive understanding of
psychological aspects that influence performance at the Olympic level.
Furthermore, exploring, how sport psychologists may best support the
development of climbers’ Olympic performances seems fundamental.

Similarly, additional research onto route previewing would provide valuable
insights into both hardware and software aspects underlying proficient visually
previewing skills amongst Olympic competitors, thereby extending current
research on climbers' attentional focus and visual perception during route
previewing [21][22].

Future challenges for coaches and sport psychologists in Olympic climbing also
includes designing training that optimally prepare climbers to the characteristics
of modern climbing movements. Indeed, there is a considerable need for
research on climbing movement repertoire and domain-specific creativity to
better understand specific components of deliberate practice necessary to
fostering domain-specific movement knowledge. Two contrasting training
approaches warrant further examination: the traditional approach of rehearsing
constant climbing movements to perfection and the more contemporary
approach of training variability within the repetition-without-repetition paradigm

[8].

Lastly, a further challenge for sport psychologists is to better understand how
both young climbers and climbing coaches manage risks in climbing. Psychosocial
factors, such as the impact of coaches setting examples of safe behaviours or the
influence of peers on risk-taking, requires a deeper understanding to effectively
guide future prevention strategies. Sport psychology must also address the
challenges of performance pressure, eating disorders, and the development of
healthy training programmes [22].
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While research over the past three decades has identified multiple factors
associated with climbing performance, recent scientific work emphasises the
pivotal role of psychological aspects in achieving optimal competitive sustained
performance. Among a wide range of psychological climbing performance
parameters, embodied planning, route previewing, climbing movement repertoire
and risk management have been particularly pinpointed as pivotal. Future
research should focus on better understanding these aspects and their
interaction in achieving optimal, sustained performance at the Olympic stage.
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