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The assessment of climbers fitness, what constitutes fitness for climbers and which parameters are the most important for climbers have been a concern for climbers, coaches and researchers for many years. Traditionally tests of climbing fitness have been developed in isolation by interested climbing groups, based on their perceptions of the key parameters of fitness for the sport. A number of these tests have been published in research journals or climbing magazines, while other have spread by word of mouth to be used by other groups. Consequently, a widely agreed upon battery of tests to measure climbing-specific fitness remained to be developed.
The second International Rock Climbing Congress, held in Pontresina, Switzerland in September 2014, brought together many of the leading rock climbing researchers and a number of national coaches, providing an opportunity to discuss and start work on the development of a battery of climbing-specific tests for rock climbing. This document provides details of the battery of climbing-specific tests, as well as associated experience and training questionnaires that can be used for future studies or for monitor the progress of climbers training for specific events or to improve their climbing fitness.
Members of the International Rock Climbing Research Association (IRCRA) have worked together to develop the battery of tests and the associated climber questionnaires. A list of all those involved is provided at the end of this document, but thank you to all involved and also for those who will be members of the team who will complete a multicentre trial of these tests to evaluate further their validity and reliability for climbing.

[bookmark: _Toc307463532]Aims of the IRCRA battery
The aims of the IRCRA test battery and this multicentre trial are to:
· Assess the validity of each of the tests in the battery to rock climbing – their sport-specificity.
· Evaluate the reliability of each tests in the battery for use in rock climbing to – assess the consistency of results.
· Examine the predictive potential of the tests individually and as a battery of tests for climbing.


[bookmark: _Toc300297063][bookmark: _Toc307463533]IRCRA: Climbing Performance Battery
The IRCRA climbing performance battery are designed, as far as is possible, to assess all aspects of climbing performance through climbing-specific tests. An overview of the tests and the components of fitness that they assess are provided in Table 1. It is worth noting that lower grade climbers will not be able to sustain the endurance tests for long enough duration to truly assess endurance, and instead they will assess power, or strength. 
Allow five minutes between each test. Ideally, complete the testing in small groups of 3-4 to naturally introduce this break.
	TABLE 1: IRCRA test battery and components of fitness assessed


	Test
	Power
	Strength
	Endurance

	Foot Raise – Hip
	
	
	

	Foot raise (with rotation)
	
	X flexibility
	

	Foot raise (without rotation)
	
	X flexibility
	

	Forearm/ finger flexors
	
	
	

	Maximal Finger strength
	
	X
	

	Finger Hang
	
	*
	X

	Shoulder Girdle/ upper arm
	
	
	

	Power Slap
	X
	
	

	Bent Arm Hang (two arms)
	
	
	X

	Bent Arm Hang (one arms)
	
	*
	X

	Pull ups
	*
	
	X

	Core
	
	
	

	Plank
	
	*
	X

	90 Bent Leg Raise
	
	*
	X


X – 	for most	* – 	for some/ lower grade climbers

The prescribed tests must be performed in the order set out in Table 1, and Figure 1 on the following page- this testing order is also reflected in the data collection sheets.
MAINTAIN NORMAL TRAINING ROUTINE AND REST DAY PRIOR TO TEST:
In order to ensure that the participants are in the same state prior to each of the three testing sessions they must maintain their normal training routine up to the day before testing, and rest completely on the day prior to the test.


[image: ]Figure 1: IRCRA test battery order (T= test) 
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Date of Birth – dd/mm/yyyy
Note date of birth of participant.
Age – years (y)
Calculate participant age to 1dp on first day of testing.
Body Height – centimetres (cm)
Hair ornaments must be removed and braids must be undone. The participant stands on the stadiometer with bare feet placed slightly apart and the back of the head, shoulder blades, buttocks, calves, and heels touching the vertical board. Legs must be kept straight and the feet flat. The tester must position the head so that a horizontal line drawn from the ear canal to the lower edge of the eye socket runs parallel to the baseboard (i.e., the Frankfort plane positions horizontally). The headboard must be pulled down to rest firmly on top of the head and compress hair. In height the reading must be taken to the last completed 1 mm. 
Body Mass – kilograms (kg)
The participant must stand on the platform of the scale without support. The participant stands still over the centre of the platform with the body weight evenly distributed between both feet. Light underclothes can be worn, excluding shoes, long trousers and sweater. Weight is recorded to the nearest 100 g. 
BMI – kg/m2
Body weight in kilograms divided by the square of height in meters. 
Arm Span – centimetres (cm)
The participant stands facing the wall, with arms out perpendicular to the floor with feet placed close together. Measurement is taken from the end of the climbers fingertips. The reading must be taken to the last completed 1 mm. 	
[image: C:\dokumenty\Obrázky\mereni\Kodík\20140405_094251.jpg]
Ape-Index – Ratio
Ratio of arm span to height. Arm span – height = Ape index
Forearm Volume – milliliters (ml) 
Resting forearm volume (FAV) is determined via water displacement. Participants hand volume should be measured as the water displacement when submerged in the measuring cylinder to the level of the most distal point on the lateral margin of the styloid process of the radius. Arm volume should be measure as the displacement when submerged to the level of the proximal and lateral border of the head of the radius. Forearm volume is determine as arm displacement minus hand displacement, in ml. The reading must be taken to the nearest 0.5 ml.
Marked Forearm	Hand Volume	Forearm + Hand Volume
[image: Macintosh HD:Users:davidgiles:Desktop:IMG_3089.jpg][image: Macintosh HD:Users:davidgiles:Desktop:IMG_3090.jpg][image: Macintosh HD:Users:davidgiles:Desktop:IMG_3091.jpg]
Forearm Length – millimeters (mm)
Forearm length is determined by measuring the distance using callipers between the two marked points used to determine forearm volume (the most distal point on the lateral margin of the styloid process of the radius & proximal and lateral border of the head of the radius), with the arm in a relaxed position. The reading must be taken to the last completed 0.5 mm.
Normalised Volume to Forearm length – Normalised (ml/mm)
Calculate normalised forearm volume by dividing FAV by Forearm length



Body Density & Body Fat Percentage– % BF
Body density measurements should be conducted in private, in either a separate room or a screened off area. An experienced and suitably qualified individual should complete measurements. Ideally the same person should complete all measurements.
Skinfold thickness should be measured on the right side of the body to the nearest 0.1 mm with a skinfold calliper at the following sites:
· Triceps, a vertical fold halfway between the acromion process and the superior head of the radius, in the posterior aspect of the arm.
· Biceps, at the same level as the triceps skinfold and directly above the centre of the cubital fossa.
· Subscapular, about 20 mm below the inferior angle of the scapula and 45° to the lateral side of the body.
· Iliac crest, immediately above the marked iliocrestale (the point on the most lateral aspect of the iliac tubercle, which is on the iliac crest). The line of this skinfold generally runs slightly downward posterior–anterior, as determined by natural fold lines of the skin.
Measure all anthropometric variables twice in the same order, if greater than 1mm repeat third time and use the closest two measurements of the three.
Body Density Calculation (Durnin & Womersley, 1974):
Male - 	Calculated as BD = 1.1765 - 0.0744 (log10 ∑4a) 
Female - 	Calculated as BD = 1.1567 - 0.0717 (log10 ∑4a)
∑4a: triceps + biceps+ subscapular + iliac crest skinfolds (mm)
Percent Body Fat Calculation:
(Siri, 1961) equation:	%BF = ((4.95/body density) - 4.5) x 100
[image: Screenshot%202015-06-05%2018.31.07.jpg]
[image: Screenshot%202015-06-05%2018.32.31.jpg][image: Screenshot%202015-06-05%2018.32.02.jpg][image: Screenshot%202015-06-05%2018.31.48.jpg]Measurement sites (photos taken from Heyward (2006))

[bookmark: _Toc307463535]Warm-up
Prior to all sessions the following warm-up should be observed, consisting of an aerobic component followed by mobilizing exercises (not all test centres will have easy access to a climbing wall for the testing, as such the warm up is designed to be conducted in a lab, or similar location).  The prescribed warm-up was adapted from the methods previously set out by Binney and Mcclure (2006) Gresham (2007) and Tenke and Higgins (1999).
The warm-up should comprise:
· 5 minutes of walking and jogging
· Moderate intensity, participant’s heart rate should be raised and should feel warm – to a maximum of 50% HR max (based on age prediction: 220 – age).
· 5 minutes of general mobilising
· Shoulders
· Elbows
· Wrist
· Neck
· Back
· Hip
· Knee
· Ankle
· 5 minutes of specific exercises
· 2 x 10 s Reduced weight finger hangs – hang from wooden rung, taking 20-30% of body weight with legs.
· Foot raises – abduction and rotation of the hip (as for test 1 and 2)- (twice for each side of the body to ~75% maximum raise).
· 2 easy Pull ups – on pull-up bar, take weight with legs if necessary
· 2 x 10 s Leg raises – dead hang from pull-up bar and raise knees up to the chest.
· Assisted power slaps – on powerslap board, use legs for assistance (twice for each side of the body).

[bookmark: _Toc307463536]Test 1: Climbing Specific Foot-Raise
With Rotation
Objective: Maximal external rotation and abduction of the hip
[image: ]Set rung start height. The rung should be set at the participants head height, rounded to the nearest 5 cm.
Place three markers. Colour markers, should be placed on the left and right Iliac crest, greater tronchanter and lower border of glute.
Starting position. The participant stands on both footholds, with the feet placed hip-width apart. Both hands are placed on the rung, shoulder-width apart.
Procedure. The participant raises one foot as high as possible along the scale, with the leg straight, or slightly flexed at the knee.START POSITION

[image: ]Finish position. Both hands stay on the rung, with one foot still on the foothold and the highest point (top of the toe in climbing shoes) that is reached, and is held for two seconds, is recorded.
Four repetitions. Two on the left, two on the right.
Record. Height of foot in cm.
Photograph. Three photos should be taken: Start position; left finish position; right finish position. These should be saved in a file for each participant. 

Finish

Equipment Specification:


[image: ]
IRCRA TEST BATTERY
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Board:
See attached design


Rung:
Wooden rung
30 mm deep, with 12 mm radius
Foothold:
Positive hold 3cm deep



[bookmark: _Toc307463537]Test 2: Climbing specific foot-raise
Without Rotation
Objective: Maximal external rotation and abduction of the hip
[image: ]Set rung start height. The rung should be set at the participants head height, rounded to the nearest 5 cm.
Place three markers. Colour markers, should be placed on the left and right Iliac crest, greater tronchanter and lower border of glute.
Starting position. The participant stands on both footholds, with the feet placed hip-width apart. Both hands are placed on the rung, shoulder-width apart.
Procedure. The participant raises one foot as high as possible along the scale, with the leg straight, or slightly flexed at the knee. The participant must keep shoulders and hips parallel to the wall.START POSITION

[image: ]
Finish position. Both hands stay on the rung, with one foot still on the foothold and the highest point (top of the toe in climbing shoes) that is reached, and is held for two seconds, is recorded.
Four repetitions. Two on the left, two on the right.
Record. Height of foot in cm.
Photograph. Three photos should be taken: Start position; left finish position; right finish position. These should be saved in a file for each participant.Finish





Equipment Specification:

Board:
See attached design



Rung:
Wooden rung 
30 mm deep, with 12 mm radius

Foothold:
Positive hold 3cm deep


[bookmark: _Toc307463538]Test 3: maximal finger strength
Objective: Measurement of maximal finger flexor strength in open and crimp positions
[image: ]Starting Position. Participants stands upright on the scale, heels close, with toes slightly externally rotated. The tested arm should be straight, with shoulder fully flexed and elbow fully extended. Fingers are then placed on rung directly above centre of scales (marked on rung).
Procedure. Climber starts to flex the knees and lift heels (no movement in shoulder or elbow), slowly loading the fingers. Fingers are loaded progressively to voluntary maximum and held for at least 3 seconds (6 maximum)
 Weight vest. If the climber is able to transfer all their weight on the arm, weight should be added to a harness until values greater than 0 kg are achievedSTART POSITION

[image: ]Grip. Both the open and crimp grip are tested. OPEN

Testing order. First session (week 1) left open, right crimp and second session (week 3) right open, left crimp.
Week 3

Right open
then,
Left crimp
Week 1

Left open
then,
Right crimp

CRIMP


One repetition per arm/ grip. Only one repetition per arm/ grip. 
Record. Lowest value in Kg that is held for at least 3 seconds.



Equipment Specification:


Rung Specification:
Wooden rung 23 mm deep, with 12 mm radius
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Objective: Finger flexor endurance (strength in lower grade)
[image: ]Starting Position. Holding onto the rung with straight arms, shoulder width apart.
Procedure. Climber holds onto the rung with their preferred grip until failure. The thumb is allowed to touch the rung. Feet hanging free until the end of the test. 
Finish test. When climber is unable to hold onto the rung (failure).
Grip. Climbers preferred grip (Open to full crimp or any in-between).
Measurement. Time in seconds.
One repetition. Only one repetition should be completed.START POSITION









Equipment Specification:

Rung Specification:
Wooden rung
30 mm deep, with 12 mm radius
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Objective: Power of shoulder girdle muscles
[image: ]Normalise. The reach of the participant should be assessed (see normalise photo right) with the participants dominant arm fully extended at the shoulder and elbow, and the non-dominant fully flexed, at shoulder height holding onto the rung. The legs should be supported.
Starting Position. Holding onto the rung hanging with straight arms, hands placed shoulder width apart. Climbers preferred grip (open to full crimp or any in between). Straight arm hang from the rung, with knees bent and feet behind the climber.
Procedure. The climber initiates an explosive pull-up and slaps as high as possible with one arm (photo below). The movement should be initiated through the shoulder girdle, without using the legs for momentum.RIGHT ARM

 
Finish test. Return to the ground after each test.
Measurement. Slap height in cm.
One arm per session. 
· Week 1 – Left arm
· Week 3 – Right armRIGHT ARM POWERSLAP
START POSITION





Equipment Specification:

Rung Specification:
Wooden rung
45 mm deep, with 12 mm radius, perpendicular to the floor
Board Specification:
20 degrees overhang
At least 140 cm high
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Two Arm

Objective: static endurance of shoulder girdle muscles
[image: ]Starting Position. Using a chair for assistance climbers should place both hands in ‘pull-up’ position on the, with fingers forward, shoulder width apart, with the chin above (not on) the bar.
Procedure. The climber holds the position until failure. The legs hang free, ensuring they do not touch the chair or wall.
Finishing Position. The test ends when the chin drops below the height of the bar.
Measurement. Time in seconds.
One repetition. Only one repetition should be completed.
START POSITION







Equipment Specification:
Bar Specification:
Wooden or metal bar 2.5 cm diameter

[bookmark: _Toc307463542]Test 7: Bent Arm Hang
One Arm
Objective: static strength/ endurance of shoulder girdle muscles (depending on ability)
[image: ]Starting Position. Using a chair for assistance climbers should place both hands in ‘pull-up’ position on the, with fingers forward, shoulder width apart, with the chin above (not on) the bar.
Procedure. The climber lets go with one hand and then holds the position until failure. The legs hang free, ensuring they do not touch the chair or wall.
Finishing Position. The test ends when the chin drops below the height of the bar.
Measurement. Time in seconds.
One repetition. Only one repetition should be completed.
Testing order:START POSITION


Week 3

LEFT

Week 2

RIGHT

Week 1
Both left and right arms (dominant first).









Equipment Specification:
Bar Specification:
Wooden or metal bar 2.5 cm diameter

[bookmark: _Toc307463543]Test 8: Pull-Up Shoulder Endurance
Objective: Measurement of shoulder girdle endurance (dynamic strength in lower grade climbers)
[image: ]Starting Position. Climber place both hands in ‘pull-up’ position on the bar, with fingers forward, shoulder width apart.START POSITION

Procedure. Begin the test in a dead hang from the bar. In time to a metronome (60 bpm, 1 Hz) the climber raises themselves up to an L-hang position (elbows flexed to 90 degrees), up to full lock with chin above the bar, and then reverse down to L-hang and then finishes the repetition back in a dead hang (15 reps per minute). The movement should be initiated through the shoulder girdle, without using the legs for momentum.
Finish test. The climber continues to voluntary failure.
Measurement. Number of full repetitions.

[image: ][image: ]Full Lock
L-Hang position












Equipment Specification:
Bar Specification
Wooden or metal bar 2.5 cm diameter

[bookmark: _Toc307463544]Test 9: Plank
Objective: static strength/ endurance of the core.
Starting Position. The participants elbows should be bent at 90-degrees, with weight on the forearms and toes. Your elbows should be directly beneath your shoulders, and your body should form a straight line from your head to your feet. 
Procedure. Participant must maintain horizontal position for as long as possible.
Finishing Position. The test ends when the participant can no longer maintain the horizontal position (line between shoulder, hip and ankle).
Measurement. Time in seconds.
Repetitions. Only one repetition.

[image: ]START POSITION

 




[bookmark: _Toc307463545]Test 10: 90° bent leg raise
Objective: static strength/ endurance of the core
Starting Position. The participant should support their weight on their forearms, with a 90-degree flexed elbows. Knees and hips should both be flexed at 90 degrees.
Procedure. Participant must maintain the 90-degree knee and hip angle for as long as possible.
Finishing Position. The test ends when the participant can no longer maintain the 90-degree hip and knee flexion.
[image: ]Measurement. Time in seconds.
Repetitions. Only one repetition.
START POSITION

 


[bookmark: _Toc307463546]Data Collection Documents
· Climbing experience
· Ask the participant to complete as accurately and honestly as possible. 
· Participant may use their preferred grade scale for reporting.
· Convert grades using IRCRA grade table in appendix A.
· Sports participation and cross training
· Injuries and niggles
· Data collection: Anthropometrics
· Data collection: IRCRA battery
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	PARTICIPANT DETAILS

	Name:
Select if not used ☐
	
	Participant No:
	

	ROCK CLIMBING EXPERIENCE

	How long have you been climbing for?
	(years & months)

	How often do you usual climb per week?
	(number of sessions)

	Approximate % of time spent taking part in each discipline in past 3 months:
	% Sport
	% Traditional
	% Boulder

	Approximate % time climbing indoors and outdoors in the past 3 months:
	% Indoors
	% Outdoors

	BOULDERING ABILITY  (Leave blank if not applicable)

	(OS= on-sight; RP= red-point)
	Outdoor
	Indoor

	3 month best (3 successful ascents)
	RP
	OS
	RP
	OS

	3 month best (highest grade)
	RP
	OS
	RP
	OS

	12 month best (3 successful ascents)
	RP
	OS
	RP
	OS

	12 month best (highest grade)
	RP
	OS
	RP
	OS

	All time best (3 successful ascents)
	RP
	OS
	RP
	OS

	All time best (highest grade)
	RP
	OS
	OS
	RP
	RP

	SPORT CLIMBING ABILITY  (Leave blank if not applicable)

	(OS= on-sight; RP= red-point)
	Outdoor
	Indoor

	3 month best (3 successful ascents)
	RP
	OS
	RP
	OS

	3 month best (highest grade)
	RP
	OS
	RP
	OS

	12 month best (3 successful ascents)
	RP
	OS
	RP
	OS

	12 month best (highest grade)
	RP
	OS
	RP
	OS

	All time best (3 successful ascents)
	RP
	OS
	RP
	OS

	All time best (highest grade)
	RP
	RP
	OS
	RP
	RP

	TRAD CLIMBING ABILITY  (Leave blank if not applicable)

	(OS= on-sight; RP= red-point)
	Outdoor
	

	3 month best (3 successful ascents)
	RP
	OS
	

	3 month best (highest grade)
	RP
	OS
	

	12 month best (3 successful ascents)
	RP
	OS
	

	12 month best (highest grade)
	RP
	OS
	

	All time best (3 successful ascents)
	RP
	OS
	

	All time best (highest grade)
	RP
	RP
	RP
	

	COMPETITION EXPERIENCE

	Have you entered a climbing competition before?
	YES
	NO

	If yes, how many in the past 12 months?
	Number of competitions

	If yes, at what level were the competitions?
	Local
	Regional
	National 
	International

	If yes, position in the last competitions?
	Local
	Regional
	National 
	International


[bookmark: _Toc300297077][bookmark: _Toc307463548]Sport Participation / Crosstraining
	PARTICIPANT DETAILS
	
	

	Name:
Select if not used ☐
	
	Participant No:
	

	SPORT: RECREATION AND CROSSTRAINING
	
	

	Do you take part in sports other than climbing for recreation or cross training?
	YES
	NO

	IF YES: OTHER SPORTS – TAKEN PART IN LAST 6 MONTHS 

	Sport
	Age when started
	Breaks in the last 6 months?
	Days per week
	Average session length
(hours)
	Average session intensity
	Competitive?
(YES / NO)

	
	
	No
	Yes
	Length (months)
	
	
	Very low
	Low
	Med
	High
	Very high
	

	1.
	
	
	
	
	
	
	
	
	
	
	
	

	2.
	
	
	
	
	
	
	
	
	
	
	
	

	3.
	
	
	
	
	
	
	
	
	
	
	
	

	4.
	
	
	
	
	
	
	
	
	
	
	
	

	5.
	
	
	
	
	
	
	
	
	
	
	
	

	6.
	
	
	
	
	
	
	
	
	
	
	
	

	7.
	
	
	
	
	
	
	
	
	
	
	
	

	8.
	
	
	
	
	
	
	
	
	
	
	
	

	9.
	
	
	
	
	
	
	
	
	
	
	
	

	10.
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[bookmark: _Toc307463549]Injuries and Niggles 
(minor injuries that may, or may not, affect performance)
	PARTICIPANT DETAILS

	Name:
Select if not used ☐
	
	Participant No:
	

	INJURIES AND NIGGLES

	Have you suffered from any injuries or niggles in the last 6 months?
	YES
	NO

	IF YES: INJURIES AND NIGGLES 

	Area
	Stopped training in past 6 months?
	IF YES, Back to fitness?

	
	No
	Yes
	Length of time (months)
	No
	Yes
	Time since returning to climbing/ training (months)

	1.
	
	
	
	
	
	

	2.
	
	
	
	
	
	

	3.
	
	
	
	
	
	

	4.
	
	
	
	
	
	

	5.
	
	
	
	
	
	


[bookmark: _Toc300297079]


[bookmark: _Toc307463550]Data Collection: Anthropometrics
	PARTICIPANT DETAILS

	Name:
Select if not used ☐
	
	Participant No:
	

	Date:
	
	Time of day:
	

	Date of Birth:
	
	Age:
	

	Sex:
	Female / Male
	Nationality:
	

	HEIGHT AND WEIGHT

	Body Mass (Kg)
	Measure 1
	Dominant Arm
	LEFT / RIGHT

	Height (cm)
	Measure 1
	

	Arm Span (cm)
	Measure 1
	

	FOREARM VOLUME RIGHT (3rd measure if <1 ml/mm discrepancy between first two)

	Hand Volume (ml)
	Measure 1
	Measure 2
	Measure 3 

	Whole Arm Volume (ml)
	Measure 1
	Measure 2
	Measure 3

	Forearm Length (mm)
	Measure 1
	Measure 2
	Measure 3

	FOREARM VOLUME LEFT (3rd measure if <1 ml/mm discrepancy between first two)

	Hand Volume (ml)
	Measure 1
	Measure 2
	Measure 3 

	Whole Arm Volume (ml)
	Measure 1
	Measure 2
	Measure 3

	Forearm Length (mm)
	Measure 1
	Measure 2
	Measure 3

	BODY FAT (3rd measure if <1 mm discrepancy between first two)

	Triceps (mm)
	Measure 1
	Measure 2
	Measure 3

	Biceps (mm)
	Measure 1
	Measure 2
	Measure 3

	Subscapular (mm)
	Measure 1
	Measure 2
	Measure 3

	Lliac Crest (mm)
	Measure 1
	Measure 2
	Measure 3

	TEST INFORMATION

	Notes: (e.g. reasons for exclusion, problems occurring during the test)

	Name of the first tester 
	
	Date
	

	Name of the second tester (if applicable)
	
	Date
	


[bookmark: _Toc307463551]IRCRA Battery – Day 1
	PARTICIPANT DETAILS

	Name:
Select if not used ☐
	
	Participant No:
	

	DAY 1 TESTS:

	Date:
	
	Time:
	
	Temperature:
	

	Name of the tester:	
	



	T1. CLIMBING SPECIFIC FOOT RAISE- WITH ROTATION:

	Left (cm)
	Measure 1
	Measure 2
	Right (cm)
	Measure 1
	Measure 2



	T2. CLIMBING SPECIFIC FOOT RAISE- WITHOUT ROTATION:

	Left (cm)
	Measure 1
	Measure 2
	Right (cm)
	Measure 1
	Measure 2



	T5. POWER SLAP LEFT: lock right and slap with left

	Arm:
	LEFT
	Start height (cm)
	
	Slap height (cm)
	Measure 1
	Measure 2



	T3. MAXIMAL FINGER STRENGTH: 

	Climber weight as tested (kg)
	
	LEFT
OPEN GRIP (kg)
	
	LEFT 
OPEN GRIP (kg)
	

	Additional weight? (kg)
	
	RIGHT
CRIMP GRIP
(kg)
	
	RIGHT
CRIMP GRIP
(kg)
	



	T7. BENT ARM HANG (Left and Right):

	Dominant arm (first)
	Left / Right
	Hang Time Left (s)
	
	Hang Time Right (s)
	



			15 Minute Rest

	T6. BENT ARM HANG (TWO ARMS):

	Time (s)
	



	15 Minute Rest

	T9. PLANK:

	Time (s)
	





[bookmark: _Toc307463552]IRCRA Battery – Day 2
	PARTICIPANT DETAILS

	Name:
Select if not used ☐
	
	Participant No:
	

	DAY 2 TESTS:

	Date:
	
	Time:
	
	Temperature:
	

	Name of the tester:	
	



	T1. CLIMBING SPECIFIC FOOT RAISE- WITH ROTATION:

	Left (cm)
	Measure 1
	Measure 2
	Right (cm)
	Measure 1
	Measure 2



	T2. CLIMBING SPECIFIC FOOT RAISE- WITHOUT ROTATION:

	Left (cm)
	Measure 1
	Measure 2
	Right (cm)
	Measure 1
	Measure 2



	T7. BENT ARM HANG: JUST ONE ARM

	Arm:
	RIGHT
	Hang Time (s)
	



	15 Minute Rest

	T4. FINGER HANG: Two arms, grip of choice

	Grip used
	Open, Half Crimp, Full Crimp
(Delete as appropriate)
	Time (s)
	



	15 Minute Rest

	T8. PULL-UPS:

	Number of full reps
	
	Half reps
	



	15 Minute Rest

	T10. 90° LEG RAISE:

	Time (s)
	






[bookmark: _Toc307463553]IRCRA Battery – Day 3
	PARTICIPANT DETAILS

	Name:
Select if not used ☐
	
	Participant No:
	

	DAY 3 TESTS:

	Date:
	
	Time:
	
	Temperature:
	

	Name of the tester:	
	




	T5. POWER SLAP: Opposite arm to day one

	Arm:
	RIGHT
	Start height (cm)
	
	Slap height (cm)
	Measure 1
	Measure 2



	T3. MAXIMAL FINGER STRENGTH: 

	Climber weight as tested (kg)
	
	RIGHT
OPEN GRIP (kg)
	
	RIGHT 
OPEN GRIP (kg)
	

	Additional weight? (kg)
	
	LEFT
CRIMP GRIP
(kg)
	
	LEFT
CRIMP GRIP
(kg)
	



	T7. BENT ARM HANG: Opposite to day two

	Arm:
	LEFT
	Hang Time (s)
	



	15 Minute Rest

	T6. BENT ARM HANG (TWO ARMS):

	Time (s)
	



	15 Minute Rest

	T4. FINGER HANG: Two arms, grip of choice (same as week 2)

	Grip used
	Open, Half Crimp, Full Crimp
(Delete as appropriate)
	Time (s)
	



	15 Minute Rest

	T8. PULL-UPS:

	Number of full reps
	
	Half reps
	



	15 Minute Rest

	T9. PLANK:

	Time (s)
	




IRCRA Battery – Test Centre Report
	Test Centre Information

	Test Centre Name:
	

	Country:
	

	Person responsible for data collection:
	

	Dates data collected between:
	Start
	End



	Ethical Approval Details

	Ethical approval gained:
	YES / NO

	If yes, application/ approval number:
	

	If no, provide reason:
	



	Participant Details

	Number of participants:
	Total
	Male
	Female

	Ability of participants (number):
	Lower Grade
	Intermediate

	
	Advanced
	Elite
	Higher Elite

	Informed consent gained for all participants
	YES / NO

	Health history collected, all participants deemed fit for participation?
	YES / NO



	Data

	Data collected in accordance with the guidelines set out in the IRCRA handbook?
	YES / NO

	Data annonymised?
	YES / NO



Signed	_________________________________		Date _________________________________
Print Name _______________________________	
[bookmark: _Toc300297081][bookmark: _Toc307463554]Working Group
The IRCRA test battery was developed thanks to the team work of the following group of experts:
1. Nick Draper, University of Derby, UK and University of Canterbury, New Zealand
1. David Giles, University of Derby, UK
1. Jiri Balas, Charles University, Prague, Czech Republic
1. Michaela Panáčková, Charles University, Prague, Czech Republic
1. Vanesa España‐Romero, University of Cadiz, Spain
1. Laurent Vigouroux
1. Ludovic Seifert
1. Cecile MARTHA
1. Caroline Linhart
1. Frans ‘Tino’ Fuss
1. Simon Fryer
1. Jean-Luc Ziltener
1. Edgardode Campos
1. Arif Amca
1. Shannon Siegel
1. Mercedes Pollmeier
1. Kelios Bonetti
1. Vun Lum
1. Felix Bourassa-Moreau
1. Jan Kodejska



[bookmark: _Toc307463555][bookmark: _Toc300297083]Appendix A: Participant Information
You are invited to participate in a research project titled “The International Rock Climbing Research Association (IRCRA) multi centre trial”. Participation is optional, and at most will take four hours of your time, over three sessions.
The assessment of climbers fitness, what constitutes fitness for climbers and which parameters are the most important for climbers have been a concern for climbers, coaches and researchers for many years. Traditionally tests of climbing fitness have been developed in isolation by interested climbing groups, based on their perceptions of the key parameters of fitness for the sport. A number of these tests have been published in research journals or climbing magazines, while other have spread by word of mouth to be used by other groups. Consequently, a widely agreed upon battery of tests to measure climbing-specific fitness remained to be developed. 
The study aims to answer the following questions:
1. Assess the validity of each of the tests in the battery to rock climbing – their sport-specificity.
2. Evaluate the reliability of each tests in the battery for use in rock climbing to – assess the consistency of results.
3. Examine the predictive potential of the tests individually and as a battery of tests for climbing.

What will the testing involve (procedure)?
The testing will involve three sessions, each lasting approximately 1.5 hours. During each of the sessions you will complete tests designed to assess various aspects of climbing performance. At the start of the first session the procedure will be described in detail, you will be provided with the participant information sheet (the information you are reading now), any questions you may have will be answered and you will be given as long as you need to consider the information given. You will then have as long as you require to decide if you will sign the provided declaration of informed consent and health history questionnaire. Information on climbing experience, injury and sport participation will then be collected. Following this key body dimensions will be recorded, including height, weight, body fat percentage and forearm volume.
Following a thorough warm up, during each of the testing sessions some, or all, of the following assessments will be performed. Further details on each test may be found in the IRCRA test battery guide, which will be made available for you:
1. Foot raise with rotation – flexibility
2. Foot raise without rotation – flexibility
3. Maximal finger strength – strength
4. Finger hang – endurance (strength in less able climbers)
5. Power slap – power
6. Bent arm hang (two arms) – endurance
7. Bent arm hang (one arm) – endurance (strength in less able climbers)
8. Pull ups – endurance (power in less able climbers)
9. Plank – core endurance (strength in less able climbers)
10. 90 degree bent leg raise – endurance (strength in less able climbers)

Is the testing dangerous?
As with any type of vigorous exercise there is a remote chance of both injury and death. The risks, however, diminish when completing exercise that you would normally undertake in your daily life and when medical precautions are taken, including the collection of medical history, the ability to voluntarily stop at any time and being under supervision at all times. 
Is my participation voluntary?
Your participation is sought voluntarily and will not be part of credit or assessment.
What information will be recorded?
· Informed Consent, Health History 
· Anthropometric data of Height, Mass, Age, Gender
· Sports participation and injury history
· Climbing experience
· Climbing specific tests, designed to assess flexibility, strength, power and endurance

How will the data be used?
Anonymised results may be used for publication and presentation. 
How is my data stored?
Your data will be held securely and only accessible by the researchers named at the end of this document: data with identifying information (physical paper copies) will be stored in the locked office of [insert reseracher name]; anonymised data will be stored on the named researchers personal computer (encrypted and password protected). Unless withdrawn your data will be stored for a minimum of 6 years. The researchers guarantee your anonymity and confidentiality. Your identity will never be made public. 
How will the data be analysed?
Each of the tests will be assessed to see if they are specific enough to test climbing performance. Comparisons will be made between the test results and your climbing experience. Further assessment will be made of the consistency of the tests comparing the initial assessment with repeats of the same test. 
Can I withdraw myself, or my data?
You have the right to withdraw from the project at any time, including withdrawal of any information provided up to two weeks after data collection. You do not need to provide any explanation for wanting to withdraw your data. To withdraw your data please contact [insert reseracher name] by phone or email using the details given below.
If you have any questions or concerns about the study please do not hesitate to contact us:

[insert reseracher contact details]

[bookmark: _Toc307463556]Appendix B: Health History Questionnaire
	Before we can carry out any physiological tests on you, we have to check that you are in a reasonably healthy condition to undergo strenuous exercise.
Please complete the following questionnaire

All information will be treated as strictly confidential.

	Participant no:
	
	Gender:
	Male
	
	Female
	

	
	
	
	
	
	
	

	How best would you describe your present level of activity in both work and recreation?

	Sedentary
	
	Moderately Active
	
	Active
	
	Highly Active
	

	How would you describe your present level of fitness?

	Very Unfit
	
	Medium Fitness
	
	Trained
	
	Highly Trained
	

	How do you view your current bodyweight? Are you?

	Under Weight
	
	Ideal Weight
	
	Slightly Overweight
	
	Very Overweight
	

	Are you, or have you ever been a smoker?


	Yes
	
	No
	
	
	
	
	

	If YES, how many did/do you smoke? 
	If YES, how many days a week?

	Number:
	
	
	
	Number:
	
	
	

	Do you drink alcohol?


	Yes
	
	No
	
	
	
	
	

	If YES, do you consider your drinking to be…


	Very Light
	
	Light
	
	Moderate
	
	Heavy
	

	Have you had to consult a doctor within the last 6 months? 


	Yes
	
	No
	
	IF YES, give details: 
(Continue on back if necessary)
	

	Have you suffered from a bacterial/ viral infection in the last 2 weeks?


	Yes
	
	No
	
	IF YES, give details:
(Continue on back if necessary)
	

	Are you taking any form of medication

	Yes
	
	No
	
	IF YES, give details:
(Continue on back if necessary)
	

	Are you a Diabetic?

	Yes
	
	No
	
	IF YES, give details:
(Continue on back if necessary)
	

	Are you a current or past Asthmatic?

	Yes
	
	No
	
	IF YES, give details:
(Continue on back if necessary)

	Have you ever suffered from Bronchitis?

	Yes
	
	No
	
	IF YES, give details:
(Continue on back if necessary)

	Do you suffer from any form of Heart Disease?

	Yes
	
	No
	
	IF YES, give details:
(Continue on back if necessary)

	Is there any history of Heart Disease in your family?

	Yes
	
	No
	
	IF YES, give details:
(Continue on back if necessary)

	Do you currently have any muscular or joint injury?

	Yes
	
	No
	
	IF YES, give details:
(Continue on back if necessary)

	Is there any chance that you may be Pregnant?

	Yes
	
	No
	
	IF YES, give details:
(Continue on back if necessary)

	Have you ever suffered from Hepatitis?

	Yes
	
	No
	
	IF YES, give details:
(Continue on back if necessary)

	Have you ever had a blood transfusion?

	Yes
	
	No
	
	IF YES, give details:
(Continue on back if necessary)

	Are you/or have you ever been considered as, at risk from AIDs – (Acquired Immune Deficiency Syndrome)?

	Yes
	
	No
	
	IF YES, give details:
(Continue on back if necessary)

	Have you had to suspend your normal training for any reason in the last 2 weeks?

	Yes
	
	No
	
	IF YES, give details:
(Continue on back if necessary)

	Lastly, is there anything to your knowledge that could prevent you from completing the tests that have been outlined to you?

	Yes
	
	No
	
	IF YES, give details:
(Continue on back if necessary)

	
	
	
	

	SIGNED:
	
	DATE:
	





[bookmark: _Toc307463557][bookmark: _Toc300297084]Appendix C: Informed Consent
Informed Consent
Participant No: ________________________
I _____________________________________ (PRINT NAME)

Herby give my consent to participate in the testing as set out in Information for Participants.
By signing this form I confirm that:
· the purpose of the test/activity has been explained to me;
· I am satisfied that I understand the procedures involved;
· the possible benefits and risks of the test/activity have been explained to me;
· any questions which I have asked about the test/activity have been answered to my satisfaction;
· I understand that, during the course of the test/activity, I have the right to ask further questions about it;
· the information which I have supplied to [Insert testing center name] prior to taking part in the test/ activity is true and accurate to the best of my knowledge and belief and I understand that I must notify promptly of any changes to the information; 
· I understand that my personal information will not be released to any third parties without my permission;
· I understand that my participation in the test/activity is voluntary and I am therefore at liberty to withdraw my involvement at any stage;
· I understand that I may withdraw any information provided and/or data collected up to two weeks after data collection, collected data will be stored for a maximum of 6 years; 
· I understand that, if there is any concern about the appropriateness of continuing in the test/activity, I may be asked to withdraw my involvement at any stage;
· I understand that photographs will be made during testing, the photos will be viewed by the research team for analysis, anonymised images may be used at public presentations and conferences;
· I understand that once the test/activity has been completed, the information gained as a result of it will be used for the following purposes only:
· Anonymised results may be used for publication and presentation.



Signature (Participant): __________________________

Date: __________________


[bookmark: _Toc300297082][bookmark: _Toc307463558]Appendix D: Climbing Grade Conversion
[image: Macintosh HD:Users:davidgiles:Desktop:Climbing Grades.pdf]
Figure 2: IRCRA grade conversion chart (Draper et al., 2015)


[bookmark: _Toc307463559][image: ]Appendix E: Testing Apparatus Design
[bookmark: _Toc307463560]Foot-raise board
(not to scale)
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[image: ](not to scale)
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Figure D.3.2 (a) Site and (b) measurement of subscapular skinfold. Photos courtesy of Linda K. Gilkey.
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Figure D.3.4 (a) Site and (b) measurement of the suprailiac skinfold. Photos courtesy of Linda K. Gilkey.
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Figure D.3.6 (a) Site and (b) measurement of the triceps skinfold. Photos courtesy of Linda K. Gilkey.
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