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Which recovery method is most beneficial in climbing?
The purpose of this research project is to assess recovery methods, how they differ and which prove most beneficial and effective. In this study top rope climber’s will be used as subjects as this is a physically demanding discipline of climbing that also requires endurance.
[bookmark: _Int_NsGu6pXv]Climbing has become popular in recent years (Lutter et al., 2021). Some people climb competitively, some for fitness and general health or for a challenge (Lutter et al., 2021). Rock climbing involves aerobic and anaerobic fitness which builds a path to develop muscular endurance and strength (Siegel & Fryer, 2017). The prevalence of young children in climbing has increased in recent years, Lutter (2021) suggests that climbing is an excellent way to develop children's motor skills, balance and fitness. Siegel and Fryer (2021) identify that climbing is being used to help reduce the rates of obesity in children. Due to climbing being intense but low impact, meaning muscles are being strengthened but joints aren’t being overloaded (Siegel & Fryer, 2017). This is also the case for adults and older people (Siegel & Fryer, 2017). 
Many people climb for their mental health, climbing presents a challenge and when completed there is a sense of achievement (Osborne et al., 2025). Top rope climbing is a form of climbing that requires partnership and teamwork between the climber and their belayer, many climbers will approach others to ask for help on routes and advice on technique, creating a social atmosphere, benefitting everyone (Osborne et al., 2025). Climbing is often used as an escape from general life as it's a sport with mental and physical components and many people suggest that this poses as a distraction which benefits mental health (Osborne et al., 2025).
[bookmark: _Int_kJ7gfE4R]Climbing is a demanding sport which puts strain on the muscles in the body, particularly muscles in the hand and forearm whereby the forearm will appear enlarged due to increased blood flow to the surrounding muscles (Saeterbakken et al., 2024). In top rope climbing,  Saeterbakken (2024) found that the forearm flexor muscles can be used to decipher between climbing styles and grades. Muscles in the shoulder such as the rotator cuff group are important as they are key for shoulder mobility, Klich (2023) investigated changes in the muscles pre and post climb, identifying that supraspinatus had decreased strength and range of movement compared to the pre climb assessment. 
Over the years researchers have investigated how to improve recovery and promote maximal performance (Peake & Gandevia, 2017). Peake and Gandvia (2017) state that recovery has 2 benefits, one is that it creates a competitive edge which increases motivation, the other is that recovery can reduce the risks of overtraining as it creates a balance between training and resting. To understand recovery, there should be a basic knowledge of physiological systems in the body and how they react to exercise (Peake & Gandevia, 2017). Failing to understand recovery needs can lead excessive fatigue and maladaptive training (Skorski et al., 2019).  
[bookmark: _Int_GU7mBWfA]Muscle fatigue is defined as “a reversible loss of muscle force” (McCallum, 2017). McCallum (2017) suggests that active recovery methods are most beneficial to climbers. Krupkova’s (2024) study identified that certain types of active recovery are better than others. Using a crossover trial and 3 lab visits where 17 male subjects performed 60% of maximal isometric exercises for finger flexors, between each test was a 22-minute active recovery method; walking, intermittent hanging, and climbing (Krupková et al., 2024). Krupkova (2024) identified that easy climbing is the least effective recovery method because it still activates previously fatigue muscles (Krupková et al., 2024). 
Valenzuela (2015) states that active recovery enhances the removal of lactic acid which can improve performance. Valenzuela (2015) argues against Krupkova and suggests that walking and easy climbing are good methods of active recovery for climbers. Using 14 subjects, who performed 3 reptations of 2 minutes of maximal climbing and then had 2 minutes of active recovery between them, he identified that walking and easy climbing are sport specific and activate important muscles for climbing while removing lactic acid, so, he deemed these recovery methods as more beneficial (Valenzuela et al., 2015). 
Baláš (2015) investigated 4 different recovery methods; passive, active, cold water and cold and warm water using 5 advanced climbers and he assessed grip strength. Each climber did 3 climbing tests to exhaustion, having their movements and climbs timed (Baláš et al., 2015). After identifying that no recovery method affected grip strength and that it decreases by approximately 30%, the results of the study demonstrated that active and cold-water recovery was best for maximal climbing performance (Baláš et al., 2015). 
Baláš (2015), Valenzuela (2015) and Krupkova (2024) use experimental study methods, assessing a cause-and-effect relationship (Smith, 2018). Valenzuela (2015) and Krupkova (2024) use large sample sizes. All researchers use objective quantitative data in their studies, this is beneficial as it helps to identify trends as data is easy to read and interpret (Smith, 2018). Having a large sample size is important as it helps support the reliability of the study by increasing accuracy, helping to identify true effects, the risk of large sample studies is that if they are not generalized, they are only applicable to that study groups demographic (Smith, 2018). Baláš’s (2015) study looked at 4 recovery methods whereas the other studies looked at 2 or 3, using 4 methods opens the studying identifying specific types of recovery which allows other researchers to delve deeper into what those recovery methods include (Baláš et al., 2015). Valenzuela ‘s (2015) study is sport specific, making it very reliable in climbing research, whereas Baláš (2015) and Krupkova ‘s (2024) studies are conducted in a lab which argues a lack of real world relevance, reduced specificity and a lack of authentic movements (Baláš et al., 2015) (Valenzuela et al., 2015). 
 Aims and hypotheses
The aim of this study is to identify the most effective recovery method (active stretching, easy climbing and soft tissue) in climbing through assessing timings and technique. The hypothesis for this study is that easy climbing will be the most effective method as it ensures muscles are still active and warm but not overloaded (Valenzuela et al., 2015). A null hypothesis for this study would be that there is no noticeable difference between any recovery method. 
Methodology
Research methods depend heavily on the research question (Smith, 2018). Since the research question for this study relies on cause-and-effect relationships, experimental studies will prove most useful (Smith, 2018). Experimental studies are when the independent variable can be manipulated under controlled conditions to measure the effects on the dependant variable (Avolio et al., 2009). Experimental studies collect quantitative numerical data (Sheard, 2018). The ability to change variables establishes what the true cause or change to the dependent variable is (Smith, 2018). In this study, the independent variables are the recovery methods (stretching, easy climbing and soft tissue) and the dependent variable is speed of climb and marking holds. The controlled conditions include the same climb and the same auto-belay, this is so the study is fair, and it increases internal validity (Smith, 2018). 
Experimental research allows for isolation of each independent variable which directly identifies the change on the dependent variable (Smith, 2018). Randomisation can be a key part of experimental studies as it reduces the risk of extraneous variables which can influence outcomes, in this study, a randomised participant group using males and females above 18 will be used, ranging from 5A – 7A + climbers (Smith, 2018). This is because gathering random participants will allow for generalized results, which is beneficial as it can apply to a climbing demographic instead of a specific group like Krupkova (2024) (Smith, 2018). However, there are limitations to experimental research as they can take a long time to complete, as this study will need to be 3 weeks long to fit in all the recovery methods, the participant group may get injured or become fitter over those 3 weeks which can change the results of the study (Atkinson, 2012). Another limitation is that when individuals know they are being tested, they may perform unnaturally, distorting results (Atkinson, 2012). 
How to conduct the study
Participants as previously mentioned will be males and females above 18. 
	
	Week 1 – 14th March
	Week 2 – 21st March
	Week 3 – 28th March

	Recovery method
	Active stretching 
	Easy climbing
	Soft tissue massage 

	Session management
	20-minute warm up 
Baseline climb 
· Mark holds (½ each) and speed 
20 minutes of climbing
Recovery method 
· 20 minutes 
Repeat baseline climb 
· Mark and time
	20-minute warm up
Baseline climbing
· Mark holds (½ each) and speed
20-minutes of climbing
Recovery method
· 20 minutes
Repeat baseline climb
· Mark and time
	20-minute warm up
Baseline climb
· Mark holds (½ each) and speed
20 minutes of climbing
Recovery method
· 20 minutes
Repeat baseline climb
· Mark and time 



Reasonings
Warm up
The participants will each have a 20-minute warm up, this will not be a routine of exercises as having each climber do a warmup as they would normally will keep the study as natural as possible in terms of the climber's behaviour and how the recovery methods will affect each climber (Afonso et al., 2024). 
Baseline Climb
A baseline top rope climb will be done measuring speed and the number of holds reached, whereby each climber will use an auto-belay on a climb they rate as a 12-13 on the Borg RPE scale, this is so the climbs will be difficulty enough to see the effect of recovery methods but won’t exhaust the participants (Williams, 2017). Auto-belays will be used as they cannot assist in climbs like a human belayer can as auto belays have no engageable brake mid climb (Sullivan, 2016). The baseline climb will change over the weeks but still be the same level. 
20-minute climb 
20-minutes independent climbing time allows climbers to climb normally as they would usually, however, after 20 minutes there will be signs of fatigue and muscle weakness (Siegel & Fryer, 2017). 
Recovery methods 20-minutes
Using different recovery methods will assess their effectiveness over the 3 weeks. By using active and passive methods the study is varied, and true relationships can be assessed (Smith, 2018). A 20-minute recovery time allows the method to be carried out fully. 
Repeated baseline climb
Climbers will repeat their baseline climb and have it marked and timed as previously done to assess how effective the recovery method has been, and measurements will be compared. 
Other methods 
Another method to consider could be a correlation study, these studies investigate if an association exists between phenomena, essentially identifying links and connections (Smith, 2018). This study could be used to predict an outcome and identify relationships (Smith, 2018). However, correlation studies do not use a “cause-and-effect" narrative (Smith, 2018). Therefore, if the research question followed the lines of “is there a relationship between maximum isometric hand grip strength and a climber's perceived readiness to climb after recovery periods”, a correlation study would be better than experimental (Smith, 2018).
Additionally, there are observational studies (Smith, 2018). These studies include observing participants and measuring outcomes without intervening or manipulating any variables so the researcher can observe what occurs naturally and measuring behavioural patterns (Smith, 2018). However, like corelation studies, observational studies do not include cause-and-effect relationships like experimental studies do as the researcher cannot manipulate any variables (Smith, 2018). Therefore, if the research question was “what percentage of climbers include recovery methods in their sessions”, observational studies would be more beneficial (Smith, 2018).
Data analysis
The measures for this study will be non-parametric Wilcoxon signed-rank tests (Taheri & Hesamian, 2013). To analyse the data, it must be paired and differences calculated i.e. pre recovery method and post recovery method (Oyeka & Ebuh, 2012) .Then rank the absolute differences from smallest to largest and apply positive (R+) and negative (R-) signs to each rank, this will lead to the calculation of all the positive ranks and negative ranks, leading to the test statistic (W) which is the smaller of the 2 sums, then  compare the test statistic to critical values using SPSS to find the P-value (Oyeka & Ebuh, 2012). If the median difference is 0, there is no change and a null hypothesis, if the value is not 0, there is significant change (Oyeka & Ebuh, 2012). 
Ethics
Ethics are an essential part of research as they protect subjects and the researcher (Society of Sports Therapists, 2024). The SST’s (2024) guidelines emphasize ensuring the safety and dignity of subjects. Informed consent is required for research as this protects participant autonomy, meaning they have the knowledge to choose to opt out of the study, this is the reason why effective communication is important (Society of Sports Therapists, 2024). Protecting confidentiality is important as it keeps participant data safe, this includes their name and personal details (Society of Sports Therapists, 2024). To act in the best interest of participants is a key ethical consideration as it prevents the risk of harm (Society of Sports Therapists, 2024). Researchers must be able to justify decisions when asked, this is important as it ensures that participants aren’t providing unnecessary information or performing unnecessary activities (Society of Sports Therapists, 2024).
Timeline
	Date 
	What will happen 

	Late January 
	Ethics signed off

	February 
	Documents created
· Informed consent docs
· Participant information sheet 

	Early March 
	Collect participants and give them relative documents 

	Mid/Late - March
	Conduct study 

	Late March 
	Data analysis 

	Late April 
	Create conference presentation 

	May 13th 
	Conference 
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