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Abstract	
Background:	Crossfit	is	a	high-volume	training	form	and	is	popular	among	society	and	

military	 communities	 because	 of	 its	 metabolic	 and	 physical	 challenging	 conditioning	

program.	 Crossfit	 includes	 both	 aerobic	 and	 anaerobic	 training	 and	 performers	 of	

Crossfit	 use	 all	 three	different	metabolic	pathways,	 the	phosphagen	 system,	 glycolysis	

and	oxidative	system.	Similarities	 in	movement	pattern	clean,	 countermovement	 jump	

(CMJ)	and	sprint	running	exist	and	also	the	use	of	stretch	shortening	cycle	(SSC),	which	

is	 a	 biomechanical	 function	 that	 is	 used	 in	 for	 example	 plyometric	 exercises.	 Recent	

research	has	reported	correlation	between	weightlifting,	countermovement	jump	(CMJ)	

and	 sprint,	 however,	 few	of	 these	 studies	 have	used	 female	Crossfit	 performers.	Aim:	

The	aim	of	this	study	was	to	examine	if	there	is	a	correlation	between	the	performances	

of	a	clean	and	 linear	sprint	 time	 in	20	meter	and	 if	 there	 is	a	correlation	between	 the	

performance	of	clean	and	height	in	CMJ.	Method:	To	participate,	the	women	had	to	be	a	

member	of	a	Crossfit	gym	since	five	months	back,	and	have	five	month	of	experience	of	

practicing	 the	 clean	 exercise.	 The	 study	 had	 two	 different	 test	 sessions	were	 the	 first	

session	was	for	one	repetition	max	in	clean	and	session	two	was	for	20	meter	sprint	and	

CMJ.	Result:	Fifteen	females	participated	in	the	study	and	the	correlation	between	clean	

and	CMJ	showed	a	strong	correlation	(r	=0,74,	r2=0,55)	and	when	controlling	clean	and	

CMJ	 for	 body	 mass,	 the	 result	 showed	 a	 very	 strong	 correlation	 (r=0.88).	 The	

associations	between	clean	and	sprint	showed	a	moderate	to	strong	negative	correlation	

(r	=−0,52,	r	2=0,27)	and	when	controlling	for	body	mass	the	result	was	(r	=−0.54).	The	

association	between	CMJ	and	sprint	showed	a	strong	correlation	(r=−0.69,	r2=0,48)	and	

when	 controlling	 for	 body	mass	 the	 correlation	was	 (r	=−0.71).	Conclusion:	 Findings	

from	 this	 current	 study	 showed	 that	 there	 is	 a	 strong	 relationship	 between	 CMJ	 and	

clean	among	female	Crossfit	participants.	This	indicate	that	weightlifting	exercise,	in	this	

case	 clean,	 can	 improve	 power	 exercises	 as	 jump	 height,	 but	 not	 to	 forget	 the	

importance	 of	 practicing	 jump	 movements	 as	 well.	 For	 further	 research	 it	 would	 be	

interesting	if	the	participants	were	divided	in	groups	depending	on	how	long	they	had	

practiced	 in	 Crossfit.	 To	 see	 if	 there	would	 be	 any	 different	 in	 clean,	 sprint	 and	 jump	

among	these	measurements,	and	maybe	use	both	squat	jump	and	CMJ	as	a	test	for	jump	

to	see	the	different	in	the	result	it	might	give.	

	



	

Sammanfattning	
Bakgrund:	Crossfit	är	en	träningsform	med	hög	volym	och	är	ett	populärt	utmanande	

träningsprogram.	Crossfit	 inkluderar	både	aerob	och	anaeroba	kapaciteter	och	Crossfit	

utövare	använder	de	tre	olika	energisystemen,	fosfat,	glykolysen	och	oxidativa	systemet.	

Likheter	i	frivändning,	vertikal	hopp	och	sprint	är	rörelsemönstret	och	användandet	av	

stretch	shortening	cykel	(SSC)	vilket	är	en	biomekanisk	funktion	som	används	t.ex.	vid	

plyometri	 övningar.	 Tidigare	 studier	 har	 forskat	 om	 det	 finns	 någon	 relation	 mellan	

tyngdlyftning,	 vertikal	 hopp	 och	 sprint	 men	 det	 finns	 få	 studier	 gjorda	 på	 kvinnliga	

Crossfit	atleter.	Syfte:	Syftet	med	studien	var	att	undersöka	om	det	fanns	någon	relation	

mellan	1RM	i	frivändning	och	tiden	för	20	meter	sprint	och	om	det	fanns	någon	relation	

mellan	1RM	i	frivändning	och	höjden	i	vertikal	hopp.	Metod:	För	att	medverka	i	studien	

skulle	 kvinnorna	 vara	medlem	 i	 ett	 Crossfit	 gym	 och	 ha	 en	 erfarenhet	 av	 frivändning	

sedan	fem	månader	tillbaka.	Studien	hade	två	olika	test	tillfällen,	där	det	första	tillfället	

var	för	att	estimera	1RM	i	frivändning	och	det	andra	testtillfället	var	för	att	testa	vertikal	

hopp	 och	 20	meter	 sprint.	Resultat:	 Femton	 kvinnor	 deltog	 i	 studien	 och	 korrelation	

mellan	frivändning	och	vertikal	hopp	visade	en	stark	korrelation	(r	=0,74,	r2=0,55)	och	

när	 vikt	 var	 inkluderade	 i	 korrelationen	 visades	 en	 väldigt	 stark	 korrelation	 (r=0.88).	

Korrelationen	 mellan	 frivändning	 och	 vertikal	 hopp	 visade	 på	 en	 moderat	 till	 stark	

korrelation	 (r=−0,52,	 r	 2=0,27)	 och	 när	 vikten	 var	 inkluderade	 blev	 korrelationen	

(r=−0.54).	 Korrelationen	 mellan	 vertikal	 hopp	 och	 sprint	 visade	 en	 stark	 korrelation	

(r=−0.69,	 r	 2=0,48)	 och	 när	 vikten	 var	 inkluderade	 i	 blev	 korrelationen	 (r=−0.71)	

Slutsats:	Det	finns	en	stark	relation	mellan	vertikal	hopp	och	frivändning	vilket	kan	tyda	

på	 att	 tyngdlyftsövningen	 frivändning	 kan	 öka	 den	 vertikala	 hopphöjden.	 Men	 det	 är	

också	viktigt	att	öva	på	själva	utförandet	av	vertikal	hopp	för	att	bli	bättre	på	rörelsen.	

För	fortsatt	forskning	vore	det	intressant	att	studera	två	olika	grupper	beroende	på	hur	

länge	de	har	utövat	Crossfit	för	att	se	skillnader	i	frivändning,	vertikal	hopp	och	sprint	

hos	mer	erfarna	och	mindre	erfarna	utövare.	
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Background	

What	is	Crossfit?	
The	 founder	 of	 Crossfit	 is	 Greg	 Glassman	 and	 he	 developed	 Crossfit	 over	 several	

decades.	Crossfit	can	be	defined	as	“constantly	varied	functional	movements	performed	

at	 relatively	 high	 intensity”	 (Crossfit,	 u.å.).	 Crossfit	 is	 characterized	 as	 high	 volume	

training	and	 the	workouts	are	with	variation,	high	 intensity	with	a	 specific	number	of	

repetitions	 with	 a	 small	 time	 of	 rest	 after	 every	 set.	 This	 kind	 of	 exercise	 has	 been	

popular	among	society	and	military	communities	because	of	its	metabolic	and	physical	

challenging	 conditioning	 program	 (Bergeron,	 Nindl,	 Deuster,	 Baumgartner,	 Kane,	

Kraemer	&	O'Connor,	2011).	Performers	of	Crossfit	train	to	be	able	to	control	their	body	

with	 different	 gymnastics	 skills,	 these	 skills	 are	 basic	 to	 advanced	movements	 and	 a	

gymnastic	 skill	 is	 muscle	 up	 for	 example	 (Crossfit	 1,	 u.å.).	 Movements	 from	 Olympic	

weightlifting,	 clean	 and	 jerk,	 are	 also	 a	 part	 of	 Crossfit	 to	 develop	 power	 and	 make	

performers	of	Crossfit	able	to	control	external	objects.		

	

Crossfit	also	encourage	performers	to	explore	other	sports	where	they	can	apply	their	

fitness.	A	 few	Crossfit	exercises	 is	clean	and	 jerk,	snatch	rowing,	squat,	deadlift,	bench	

press,	push	press,	handstand	and	muscle	up	 (Crossfit	1,	u.å.).	Crossfit	has	 sessions	 for	

groups	that	are	called	”Workouts	of	 the	day”	(WOD)	and	these	sessions	have	different	

combination	 of	 functional	 movements	 performed	 with	 little	 rest	 (Butcher,	 Neyedly,	

Horvey	 &	 Benko,	 2015).	 A	 typical	 session	 is	 approximately	 one	 hour	 and	 includes	 a	

specific	warm-up,	technique	practice	and	a	workout,	strength	or	conditioning	for	10-30	

minutes	and	finish	with	a	cool	down/mobility	work	(Butcher	et	al.,	2011).		

Energy	systems	
The	physical	capability	is	important	for	a	Crossfit	performer	and	includes	both	aerobic	

and	 anaerobic	 capacity	 (Bellar,	 Hatchett,	 Judge,	 Breaux	 &	 Marcus,	 2015).	 Aerobic	

capacity	 is	dependent	on	oxygen	while	anaerobic	does	not	require	oxygen	in	the	same	

way	(Baechle	&	Earle,	2008,	s.	23).	To	succeed	in	sports	it	is	very	important	to	have	the	

ability	 to	 produce	muscular	 power	 and	 one	more	 factor	 that	 is	 very	 important	 is	 the	

aerobic	capacity.	The	model	of	Crossfit	 incorporates	both	of	 these	capacities	(Bellar	et	

al.,	 2015).	 Crossfit	 Training	 Guide	 (Crossfit	 1,	 u.å.)	 also	 describes	 both	 aerobic	 and	
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anaerobic	capacity	as	a	part	of	Crossfit	and	that	performer	uses	all	of	the	three	different	

metabolic	pathways,	which	are	the	phosphagen	system,	glycolysis	and	oxidative	system.		

	

Intense	 and	 short	 activity,	 as	 lifting	 heavy	 or	 to	 swim	25	meter,	 requires	 energy	 fast.	

This	 kind	 of	 energy	 comes	 virtually	 from	 intramuscular	 high-energy	 sources	 as	

phosphocreatine	(PCr)	or	adenosine	triphosphate	(ATP)	(McArdle,	Katch	&	Katch,	2008,	

s.	162),	and	the	system	that	provides	ATP	during	short	term	activity	with	high	intensity	

is	 the	phosphagen	system	(Baechle	&	Earle,	2008,	s.	23-24).	Phosphagen	system	relies	

on	 the	 hydrolysis	 of	 ATP	 and	 the	 breakdown	 of	 PCr	 and	 creatine	 kinase,	which	 is	 an	

enzyme	 that	 catalyzes	 the	 synthesis	 of	ATP.	The	phosphagen	 system	uses	 the	 enzyme	

creatine	 kinase	 to	 maintain	 the	 concentration	 of	 ATP	 because	 ATP	 needs	 to	 support	

fundamental	cellular	function	all	the	time.	For	that	reason	concentration	of	ATP	can	only	

decrease	50	–	60%	of	pre	exercise	levels	during	muscle	fatigue.	PCr	concentration	is	four	

to	 six	 times	 higher	 than	 ATP	 concentration	 in	 skeletal	 muscles	 and	 the	 phosphagen	

system	 is	 like	 a	 second	 chance	 to	 replenish	 ATP	 fast.	 This	 system	 is	 used	 when	 the	

workout	is	approximately	0-30	sec	(Baechle	&	Earle,	2008,	s.	23-24,32).		

	

The	glycolysis	process	 involves	a	 lot	of	enzymatically	reactions	and	therefor	ATP	does	

not	resynthesize	as	fast	as	in	the	phosphagen	system.	This	system	has	a	larger	supply	of	

glycogen	 and	 glucose	 in	 contrast	 to	 PCr,	 which	 makes	 this	 capacity	 much	 higher	

(Baechle	&	Earle,	2008,	s.	24-25).		The	end	result	of	glycolysis	is	pyruvate,	which	can	go	

in	two	different	directions,	it	is	either	lactate	were	ATP	occurs	fast	or	it	is	going	into	the	

mitochondria	 to	go	 through	Krebs	cycle	were	ATP	 is	 resynthesized	slower	 (Baechle	&	

Earle,	2008,	s.	24-26).	Glycolysis	activates	during	acceleration	phase	in	the	beginning	of	

a	movement	or	in	the	last	yards	of	a	one	mile	race.	It	can	also	be	activated	during	an	all	

out	440	meter	run	or	100	meter	swim	(McArdle,	Katch	&	Katch,	2008,	s.	162).		

	

The	 aerobic	 system	 (oxidative)	 uses	 substrate	 as	 carbohydrates	 and	 fats	 and	 is	 the	

greatest	source	of	ATP	in	activities	that	is	with	low	intensity.	Pyruvate	is	in	this	system	

not	 converted	 to	 lactate	 but	 is	 instead	 going	 into	 the	 mitochondria	 were	 it	 is	 going	

through	 Krebs	 cycle	 which	 have	 many	 different	 reactions	 to	 produce	 ATP.	 The	

production	of	ATP	at	rest	 is	around	70%	from	fats	and	30%	from	carbohydrates.	 If	an	

activity	increases	in	the	intensity	there	will	be	a	shift	from	fats	to	carbohydrate.	During	
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aerobic	 workout	 with	 high	 intensity,	 the	 energy	 comes	 from	 carbohydrate,	 but	 if	 a	

workout	 is	 going	 on	 for	 a	 long	 time,	 there	 will	 be	 a	 shift	 from	 carbohydrate	 to	 fat	

substrate	(Baechle	&	Earle,	2008,	s.	29-32).		

Force-velocity	
It	 is	 generally	 known	 that	 if	 the	 load	 increases	 from	 a	 external	 object,	 the	muscle	 of	

concentric	contraction	has	 to	 increase	 the	 force	output,	and	simultaneous	 there	may	a	

decrease	in	velocity	of	shortening.	This	is	called	force-velocity	relationship	in	a	muscle	

(Cronin	&	Sleivert,	2005).	Force-velocity	is	determined	by	the	size	of	the	muscle	and	the	

effectiveness	 of	 muscle	 contraction	 (Harrison,	 Keane	 &	 Coglan,	 2004).	 Production	 of	

power	 comes	 from	 force	 and	 velocity	 (Stone,	 Moir,	 Glaister	 &	 Sanders,	 2002),	 which	

leads	 us	 to	 the	 definition	 of	 strength.	 Strength	 is	 the	 ability	 to	 produce	 force,	 and	

because	 power	 is	 the	 production	 of	 force	 and	 velocity	 it	 is	 known	 that	 if	 the	 force	

increases	 the	 power	 production	 will	 be	 larger	 (Stone,	 O'Bryant,	 McCoy,	 Coglianese,	

Lehmkuhl	&	Schilling,	2003).	The	highest	value	of	power	that	 is	 found	over	a	range	of	

motion	 is	 called	Peak	power	 (PP)	 (Stone	et	al.,	2002).	Peak	power	 is	produced	during	

movements	 when	 both	 force	 and	 velocity	 are	 at	 high	 values	 (Stone	 et	 al.,	 2003).	 In	

movements	 as	 jumping,	 sprinting	 and	 weightlifting,	 has	 a	 high	 value	 in	 PP	 shown	 to	

enable	good	result	for	athletes	(Stone	et	al.,	2002).	Weightlifting	exercises	are	commonly	

used	 to	develop	power	 such	as	 “clean	and	 jerk”	 and	 snatch	 (Hori	 et	 al.	 2008)	and	 the	

movement	 patterns	 of	 weightlifting	 are	 considered	 to	 be	 similar	 to	 movement	 as	

jumping	and	sprinting	(Cormie,	McGuigan	&	Newton,	2011).	

Plyometric		
Activities	 that	 cause	 the	 muscle	 to	 reach	 high	 force	 quickly	 are	 called	 plyometric	

exercises.		These	exercises	characterized	by	a	fast	stretch	shortening	cycle	(SSC)	muscle	

action	and	are	usually	performed	without	any	external	resistance	(Cromie	et	al.,	2011).	

Taube,	Leukel	&	Gollhofer.	 (2012)	description	of	SSC	 is	a	natural	 function	of	a	muscle,	

were	in	the	eccentric	phase	the	tendon	is	getting	longer	and	during	the	concentric	phase	

the	muscle	 becomes	 shorter.	 The	main	 purpose	 of	 plyometric	 exercises	 is	 to	 use	 the	

elastic	 part	 of	 the	 muscle	 and	 tendon	 and	 the	 stretch	 reflex	 to	 increase	 power	 in	

different	 exercises	 (Baechle	 &	 Earle,	 2008,	 s.	 414).	 A	 plyometric	 exercise	 will	 first	

absorb	 the	 shock	 from	 legs	 for	 example,	 and	 then	 fast	 contract	 the	 muscle.	 Sports	

associated	with	plyometric	are	football,	volleyball,	sprinting,	high	jump,	 long	jump	and	

basketball	(McArdle,	Katch	&	Katch,	2008,	s.	520-521).		
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There	 are	 two	 different	 models	 of	 the	 production	 of	 power	 in	 plyometric	 exercises.	

According	to	neurophysiological	model,	which	involves	the	change	in	the	force-velocity	

contractile	components	due	to	stretch,	muscle	will	stretch	when	it	get	a	response	from	

external	stimuli	(Baechle	&	Earle,	2008,	s.	414-415).	This	is	called	the	stretch	reflex	and	

proprioceptive	organs	 that	are	called	muscle	spindles	compose	 this	reflex.	The	muscle	

spindles	are	very	fragile	to	stretch	and	when	they	are	exposed	to	stretch	there	will	be	a	

muscle	action.		

	

Another	model	 that	 is	 called	mechanical	model,	 elastic	 energy	 is	 first	 increased	when	

there	 is	 a	 rapid	 stretch	 in	 a	muscle	 and	 elastic	 energy	 is	 stored,	 but	when	 concentric	

movement	 follows	 the	 elastic	 energy	 in	 the	 muscle	 is	 released	 and	 increasing	 the	

production	of	force.		It	is	more	a	combination	of	these	two	models	of	force	production	in	

plyometric	exercise	but	it	is	not	stated	which	one	of	the	models	is	used	the	most	during	

specific	 conditions	 (Baechle	&	Earle,	 2008,	 s.	 414-415).	According	 to	Baechle	&	Earle,	

(2008,	 s.	 414-415)	more	 research	 is	 necessary	 to	 obtain	 even	more	 understanding	 in	

these	models.		

Mechanical	phases	in	clean	
The	first,	of	three	different	mechanical	phases	that	exists	in	the	movement	clean	is	first	

pull.	 It	starts	with	the	barbell	on	the	floor	with	a	shoulder	wide	grip	and	then	extends	

the	knees	so	that	the	barbell	rises	from	the	floor	(Storey	&	Smith,	2012).	In	the	second	

phase,	transition,	the	lifter	re-bend	the	knees	and	now	the	barbell	are	above	the	knees	

and	 the	 trunk	 is	 almost	 vertical	 at	 this	 point.	 The	 second	 pull	 and	 the	 third	 phase,	 is	

when	the	athlete	accelerates	 the	barbell	very	 fast	and	the	 lifter	shrugs	their	shoulders	

and	extend	their	hips,	knees	and	ankle	at	the	same	time.	During	the	transition	phase	the	

athlete	take	benefit	of	stretch	shortening	cycle	to	prepare	for	the	second	pull.	After	these	

phases,	the	barbell	is	going	straight	up	and	leads	to	“turn	over”	phase	where	the	barbell	

is	 caught	 on	 the	 lifters	 front	 shoulders	 in	 a	 squatting	 position.	 In	 the	 final	 phase	 the	

athlete	goes	from	a	squatting	position	to	a	standing	position	with	the	barbell	(Storey	&	

Smith,	2012).		

SSC	in	countermovement	jump	(CMJ)	and	sprint	
Countermovement	jump	is	one	of	few	different	models	for	researchers	to	evaluate	SSC	

movements	 in	 vertical	 jump	 (Moran	 &	Wallace,	 2007;	 Kopper,	 Csende,	 Trzaskoma	 &	

Tihanyi,	2014).	The	starting	position	in	CMJ	is	a	standing	posture	and	when	flexing	the	
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lower	 limb	 the	 eccentric	 load	 is	 applied	 (Moran	 &	 Wallace,	 2007).	 Sprint	 running	

involves	 SSC	 in	 the	 lower	 limbs,	 and	 lengthening	 and	 shortening	 of	muscles	 in	 lower	

limbs	are	 repeated	during	 sprint	 (Kubo,	Kanehisa,	Kawakami	&	Fukunaga,	2000).	The	

sprint	 ability	 for	 performers	 in	 different	 sport	 is	 very	 important	 (McCurdy,	 Walker,	

Langford,	Kutz,	Guerrero,	&	McMillan,	2010)	and	even	for	Crossfit	performers	(Bellar	et	

al.,	2015).	Sprint	uses	the	stiffness	in	the	muscles	very	effectively	during	SSC,	which	has	

shown	to	be	increased	by	jump	and	plyometric	exercises.	Typically	for	sprint	training	is	

to	 include	 jumps	 with	 one	 leg	 or	 both	 legs	 and	 plyometric	 exercises	 and	 to	 perform	

these	 with	 a	 drop-landing	 sequence	 to	 the	 ground	 and	 from	 there	 use	 a	

countermovement	(McCurdy	et	al.,	2010).	

Relationship	between	weightlifting,	jump	and	sprint	
The	 movement	 pattern	 of	 weightlifting	 exercises	 such	 as	 the	 clean	 is	 generally	

considered	 to	be	 similar	 to	other	movements	 common	 in	 sports,	 for	 instance	 jumping	

and	 sprinting	 (Cromie	 et	 al.,	 2011).	 Observations	 of	 weightlifters	 movement	 in	 the	

propulsive	phase	demonstrate	the	similarities	in	kinetics	with	jumping	movements	and	

a	significant	relationship	in	power	output	between	both	jump	and	sprint	(Cromie	et	al.,	

2011).	 A	 study	 showed	 a	 significant	 relationship	 between	 1RM	 hang	 power	 clean,	 20	

meter	 sprint	 and	CMJ	 performance	 in	male	 soccer	 players	 (Hori	 et	 al.	 2008).	 Another	

study	 from	Vizcaya,	Viana,	Olmo,	&	Acero.	 (2009)	where	 the	purpose	was	 to	describe	

and	compare	deep	squat	jump	to	squat	jump	and	CMJ	to	determine	if	deep	squat	jump	

could	be	a	strength	training	tool.	The	test	persons	were	weightlifters,	 triathletes	and	a	

control	 group	 and	 the	 result	 showed	 that	 both	 deep	 squat	 jump	 and	 CMJ	 had	 a	 very	

strong	 significant	 correlation	with	weightlifting	 performance	 (Vizcaya,	 Viana,	 Olmo,	&	

Acero,	 2009).	 Storey	&	 Smith	 (2012)	 also	 demonstrate	 that	 the	movement	 pattern	 in	

weightlifting	 and	 jumping	 is	 similar	 and	 the	 power	 output	 during	 jump,	 sprint	 and	

weightlifting	has	shown	a	significant	relationship.	

	

Clean,	CMJ	and	sprint	movements	are	all	used	in	Crossfit	training	and	previous	research	

of	 these	 three	 movements	 related	 to	 Crossfit	 performance	 are	 weak.	 In	 a	 study	 by	

Carlock	et	al.	(2004)	where	the	purpose	was	to	correlate	peak	power	(PP)	and	average	

power	 in	male	and	female	weightlifting	athletes	 in	vertical	 jumps	with	performance	 in	

movements	as	squat,	snatch,	clean	and	jerk.	The	study	showed	that	maximum	strength,	

and	PP	in	the	jumps	was	strongly	related	to	weightlifting	in	both	men	and	women.	In	a	
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study	 with	 the	 aim	 to	 assess	 the	 relationship	 between	 various	 field	 tests	 on	 female	

soccer	 and	 lacrosse	 athletes,	 the	 tests	 were,	 countermovement	 jump,	 agility	 and	

different	linear	sprinting	distance	from	9.1	to	36.6m.	They	concluded	that	CMJ	and	linear	

sprinting	 were	 strongly	 correlated	 with	 the	 longer	 distances	 then	 with	 the	 shorter	

distance	(Vescovi	&	McGugian,	2008).			

	

Studies	of	associations	between	clean,	sprint	and	jump	exist	but	they	are	mostly	done	on	

men	and	researches	about	Crossfit	 female	athletes	 in	this	topic	are	weak.	This	present	

study	 has	 studied	 the	 associations	 between	 1RM	 in	 clean	 correlated	 with	 20	 meter	

sprint	and	CMJ	in	only	female	Crossfit	performers.	

Aim	
The	aim	was	to	study	if	1RM	in	clean	correlate	with	linear	sprint	time	in	20	meter	and	

height	in	CMJ	in	Crossfit	female	performers.	

Research	questions	
• Is	there	any	relationship	between	CMJ	heights	and	clean?	

• Is	there	any	relationship	between	linear	sprint	times	in	20	meter	and	clean?	

• Is	there	any	relationship	between	CMJ	height	and	linear	sprint	time	in	20	meter?	

Methods	
Participants	
Fifteen	females	from	two	different	Crossfit	gyms	participated	in	this	study.	Participants	

were	 recruited	 from	 social	 media	 and	 flyers.	 The	 inclusion	 criteria	 were	 that	 they	

needed	to	have	at	least	five	months	experience	of	Crossfit	and	clean	and	be	a	member	in	

a	Crossfit	gym.	The	age	limit	was	from	18-40	years	old	and	participants	must	be	females.	

Exclusion	criteria	were	that	the	participants	could	not	have	any	injury	that	would	affect	

the	test.	They	were	not	allowed	to	train	with	high	intensity	before	the	test	day	and	no	

training	the	same	day	as	the	test	(Bellardini,	Henriksson	&	Tonkonogi,	2013,	s.	19).		

Test	design	
The	test	design	for	this	study	was	that	the	participants	should	do	1RM	in	clean	one	day,	

and	 a	 few	days	 after	 this	 session	 they	 did	 CMJ	 and	 sprint	 test	 on	 the	 same	day.	 They	



	

	 7	

could	 choose	 which	 day	 and	 time	 that	 fit	 their	 schedule	 the	 best	 (Table	 1).	 If	 a	

participant	were	not	 able	 to	 come	at	 these	 appointments,	 other	dates	were	organized	

and	times	for	them	in	the	same	environment.	For	all	of	the	participants	they	had	at	least	

48	hours	between	the	test	sessions	to	minimize	the	fatigue	(Hori	et	al.	2008).	Some	of	

the	 participants	 did	 the	 CMJ	 and	 sprint	 test	 session	 a	 couple	 of	 days	 before	 clean	

because	 they	 could	 not	 participate	 first	 at	 clean	 test.	 For	 all	 these	 tests	 they	 received	

positive	 verbal	 encouragement.	 The	 best	 score	 of	 the	 attempts	 for	 the	 different	 tests	

were	recorded	(Hoffman,	Cooper,	Wendell	&	Kang,	2004).	

	
Table	 1.	 Test	 schedule	 and	 if	 they	weren’t	 able	 to	 come	 to	 these	 sessions,	 another	 day	 and	 time	were	
arranged.	
	 Tuesday	 Thursday	

Week	1,	Test	session		 Clean,	19.00-finish	 CMJ	&	Sprint,	16.15-18.00	

Week	2,	Test	session		 Clean,	19.00-finish	 CMJ	&	Sprint,	16.15-18.00	

Procedures	
	

Clean	test	session	
The	test	session	started	to	measure	the	participants’	body	mass	with	a	scale	from	Rusta	

AB.	During	this	measure	they	had	their	training	clothes	on	but	no	shoes.	The	warm-up	

for	the	clean	began	with	row	on	a	rowing	machine,	500m	at	a	comfortable	tempo.	They	

later	took	one	barbell	each,	15	kg	or	20	kg,	and	did	a	few	clean	movements	warm	up,	5-

10	 minutes	 without	 any	 external	 weights	 on	 the	 barbell	 (Hori	 et	 al.,	 2008).	 The	

maximum	clean	test	started	from	a	position	were	the	barbell	was	raised	from	the	floor	

to	front	of	the	shoulders	in	a	continuous	movement	(Figure	1)	and	for	an	attempt	to	be	

approved	they	had	to	catch	the	barbell	in	a	full	squat	position	(Storey	&	Smith,	2012).		

	

The	procedure	 for	 1RM	 in	 clean	were	 that	 they	worked	 their	way	up	 to	60%	of	 their	

known	1RM	by	 increasing	 the	weights	with	10-20kg.	Next	 goal	were	 to	 reach	90%	of	

their	known	1RM	with	5-10kg	weight	increments.	The	last	increase	was	with	2.5-5.0kg	

until	they	reached	a	new	1RM	(Hori	et	al.,	2008).	Between	attempts	from	60-90%	they	

had	to	rest	2-3	minutes	and	from	90%	and	up	to	a	new	1RM	they	had	to	rest	3-5	minutes	

(Baechle	 &	 Earle,	 2008,	 s.	 245).	 There	 was	 music	 playing	 the	 whole	 time	 as	 the	
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participants	did	their	attempt	for	1RM,	there	were	also	other	people	who	trained	in	the	

facility	this	time	when	the	test	took	place.	

	
Figure	1.	Showing	the	procedure	of	clean,	from	left	to	right.	
	

Countermovement	jump	and	sprint	test	session	
The	 CMJ	 and	 sprint	 session	 started	 with	 a	 common	 warm-up.	 Participants	 were	

instructed	 to	 start	 with	 a	 warm-up	 of	 aerobic	 exercises	 for	 several	 minutes	 (rowing,	

biking	or	jogging)	and	after	this	some	dynamic	stretch	(Hori	et	al.	2008).	Between	each	

trial	 they	 had	 to	 rest	 at	 least	 three	minutes	 and	when	 they	 switched	 test	 they	 rested	

approximately	 6-7	 minutes	 to	 reduce	 fatigue	 (Vescovi	 &	 Mcguigan,	 2008).	 After	 the	

warm	up	they	were	randomly	divided	to	start	the	different	tests	to	avoid	any	systematic	

sequence	effects	(Sleivert	&	Taingahue,	2004).	Participants	had	three	trials	each	for	the	

CMJ	test	(Vizcaya	et	al.,	2009).		

	

First	position	was	to	stand	straight	with	their	legs	and	body	and	place	the	hands	on	their	

hips	(Bellardinin,	Henriksson	&	Tonkonogi,	2009,	s.	132).	Participants	were	faced	at	one	

of	the	sensors	direction.	The	toes	were	pointed	straight	forward	and	a	stance	as	width	as	

the	 shoulders	 (Bellardinin	 et	 al.	 2009,	 s.	 132).	 Then	 they	 made	 an	 active	 motion	

downward,	approximately	to	90°	in	the	knee	joint.	The	test	leader	observed	the	jump	so	

it	was	deep	enough.	This	movement	was	without	any	delay.	The	 feet	were	still	on	 the	

ground	and	the	hands	were	on	the	hips	during	the	entire	movement.	Immediately	when	

they	had	approximately	90°	in	the	knee	joint,	the	downward	movement	turned	in	to	an	

explosive	stretching	of	the	body	and	made	a	vertical	jump	as	high	as	possible	(Figure	1)	

(Bellardinin	et	al.	2009,	s.	132).	Since	it	is	difficult	to	jump	without	arm	swing,	they	tried	

the	 CMJ	 jump	 twice	 with	 a	 submaximal	 effort	 before	 the	 trials	 (Vescovi	 &	Mcguigan,	
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2008).	Participants	were	instructed	to	have	straight	legs	while	airborne,	if	the	legs	were	

bent	they	were	given	another	trial	and	a	short	rest	period	(Vescovi	&	Mcguigan,	2008).		

	

The	sprint	test	was	tested	twice	(Hori	et	al.	2008).	Before	the	test	started	they	tried	the	

sprint	once	or	twice	in	a	slow	tempo	to	familiarize	themselves	with	the	test	(Bellardinin	

et	al.	2009.	s.	29).	The	start	position	was	when	they	had	one	foot	below	the	starting	line	

and	then	the	participants	started	whenever	they	felt	ready.	 It	was	very	 important	that	

they	did	not	slow	down	before	the	finish	line	(Bellardini	et	al.,	2013,	s.	74).		

	
Figure	2.	Showing	the	procedure	for	CMJ	test,	from	left	to	right.	
	

Equipment	and	location	of	tests	
The	facility	of	Crossfit	Halmstad	was	used	during	clean	test	and	equipment	as	barbells	

and	 weights	 came	 from	 Eleiko	 (Eleiko,	 Halmstad,	 Sweden).	 The	 sports	 hall	 in	

Idrottscentrum	 (Halmstad)	was	used	when	 testing	participant	 for	CMJ	 and	 sprint.	 For	

CMJ-	test	the	equipment	IVAR	system	(Mora,	Sweden)	were	used	with	its	two	sensors	to	

measure	the	flight	time	during	the	jump	and	to	converted	the	time	to	height	and	for	the	

sprint	 the	 IVAR	system	(Mora,	 Sweden)	were	used	again	but	with	 two	pairs	of	 timing	

gate	to	measure	sprint	time	from	start	and	to	the	finish	line	(20meter).		

Placement	of	equipment	
The	sensors	of	 IVAR-	system	that	were	used	for	CMJ	were	placed	1,5	meter	 from	each	

other.	The	IVAR	sprint	equipment	consisted	of	two	pairs	of	sensors	and	one	pair	were	

placed	 1,5	meter	 from	 each	 other	 both	 at	 starting	 line	 and	 finish	 line	 and	 the	 sprint	

distance	were	20	meter	from	the	first	pair	of	sensors	to	the	last	pair.	Participants	started	

0,5	meter	from	the	first	pair	of	timing	gates	(Comfort,	Bullock	&	Pearson,	2012)	because	
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of	the	risk	of	breaking	the	beam	accidently.	The	height	of	the	sensors	was	approximately	

one	meter	(Vescovi	&	Mcguigan,	2008)	

Ethical	and	social	considerations	
	All	 the	participants	were	 informed	about	the	study	both	 in	written	and	 in	oral	 form.	 If	

they	were	interested	and	wanted	to	participate	in	the	study,	they	signed	the	information	

letter	(Appendix	1).	There	was	time	dedicated	for	questions	before	each	test	session	if	

the	 participants	wanted	more	 clarification	 of	 the	 study.	 The	 test	 leader	 informed	 the	

participants	that	they	could	withdraw	anytime	during	the	test	without	any	explanation	

why	they	had	to	withdraw.	All	information	about	the	participant	was	handled	with	care	

according	to	PuL	(Datainspektionen,	u.å.).	

	

Science	research	is	important	for	the	society.	New	knowledge	is	good	in	many	different	

contexts.	New	 research	 can	 lead	 to	 good	knowledge	 and	knowledge	we	 can	use	 as	 an	

individual	and	in	society	(Gustavsson,	Hermerén	&	Petersson,	2005).		This	present	study	

can	 contribute	 to	 performers	 of	 Crossfit,	 a	 greater	 understanding	 how	 different	

movements	 are	 related	 to	 each	other	 and	how	 to	 improve	different	movements	using	

this	knowledge.							

Statistical	analyses	
The	 statistics	 was	 analyzed	 in	 IBM	 Statistical	 Package	 for	 the	 Social	 Sciences	 (SPSS)	

version	 20.	 Shapiro	 wilk	 test	 of	 normality	 were	 used	 and	 showed	 p-values	 between	
0,120	 and	 0,903.	 The	 association	 between	 clean,	 sprint	 and	 CMJ	 were	 analyzed	 by	
calculating	Pearson’s	coefficient	of	correlation	(r)	to	define	strength	among	the	variables	

(Vescovi	&	Mcguigan,	2008)	and	partial	correlation	to	be	able	to	control	for	body	mass.	
In	this	study	the	correlation	(r)	0.0	as	trivial,	0.1	as	small,	0.3	as	moderate,	0.5	as	strong,	
0.7	 as	 very	 strong,	 0.9	 as	 nearly	 perfect	 and	 1.0	 as	 perfect	were	 used	 (Carlock	 et	 al.,	

2004;	Stone	et	al.,	2002).	To	be	able	to	see	the	association	of	the	different	values,	linear	
regression	 analysis	 was	 used	 and	 r2	 to	 establish	 the	 portion	 of	 explained	 variation	
(Vizcaya	et	al.,	2009).		Statistical	significance	levels	were	set	at	P	<0.05.		
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Results	
Fifteen	female	performers	with	a	mean	age	(95%	CI)	27,7	years	(24,7-30,7)	and	mean	

body	mass	(95%	CI)	68,5kg	(62,6-74,3kg)	completed	the	study	and	were	included	in	this	

analyze	(Table	2).	

	
Table	2.	Participant’s	characteristics,	values	are	presented	as	mean	and	95%	confidence	interval	(95%	CI)	

	

The	mean	of	the	different	variable	for	clean	was	(95%	CI):	60,2	kg	(54,0-66,1kg),	jump	

mean	was	 (95%	 CI):	 30,0	 cm	 (26,7-33,1	 cm)	 and	 for	 sprint	mean	was	 (95%	 CI):	 3,6	

seconds	(3,5-3,8	seconds)	(Table	3).	

	
Table	3.	Result	in	1RM	clean,	CMJ	and	20	meter	sprint.	Values	are	presented	as	mean	and	95%	confidence	
interval	(95%	CI)	 	
Variable	 All,	N=	15	Female	

Mean	(95%	CI)	

Clean	(kilo,	kg)	 60,1	kg	(54,0-66,1	kg)	

CMJ	(centimeter,	cm)	 30,0	cm	(26,8-33,1	cm)	

Sprint	(seconds,	s)	 3,6	sec	(3,5-3,8	s)	

	

The	 association	 between	 clean	 and	 CMJ	 (figure	 3)	 shows	 a	 very	 strong	 correlation	 (r	

=0,74,	 r2=0,55)	 and	 when	 controlling	 clean	 and	 CMJ	 for	 body	 mass,	 the	 result	 was	 r	

=0.88.	The	associations	between	clean	and	sprint	(figure	4)	had	a	correlation	moderate	

to	 strong	 (r=−0,52,	 r	 2=0,27)	 and	 when	 controlling	 for	 body	 mass	 the	 result	 was	 (r=	

−0.54).	 The	 association	 between	 CMJ	 and	 sprint	 (figure	 5)	 showed	 a	 strong	 to	 very	

strong	 correlation	 (r=−0.69,	 r	 2=0,48)	 and	 when	 controlling	 for	 body	mass	 the	 result	

were	even	stronger	(r	=	−0.71).	

	

Variable	 All,	N=	15	Female	

	Mean	(95%	CI)	

Age	(year)	 27,7	year	(24,7-30,7	year)	

Body	mass	(kg)	 68,5	kg	(62,6-74,3	kg)	
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Figure	3.	Pearson	correlation	between	1RM	in	clean	and	CMJ	shows	a	very	strong	correlation	(r2=0,55,	
r=0,74	and	p<0.01)		
	
	

	
Figure	4.	Pearson	correlation	between	1RM	in	clean	and	20	meter	sprint	shows	a	medium	correlation		
(r2=0,27,	r	=−0,52	and	p<0.05)	
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Figure	5.	Pearson	correlation	between	CMJ	and	20	meter	sprint	shows	a	strong	correlation	(r	2=0,48,	r	
=−0,69	and	p<0.01)	

Discussion	
The	aim	of	this	study	was	to	examine	if	one	repetition	max	in	clean	correlate	with	linear	

sprint	 time	 in	 20	meter	 and	 height	 in	 CMJ	 in	 Crossfit	 female	 performers.	 The	 results	

showed	a	strong	correlation	between	clean	and	CMJ	and	when	controlling	for	body	mass	

the	correlation	were	even	stronger.	There	were	also	a	moderate	to	strong	correlation	for	

clean	and	sprint	and	strong	to	very	strong	correlation	for	CMJ	and	sprint	and	controlling	

with	body	mass	even	stronger	correlation.	

Result	discussion	
The	major	findings	of	this	study	is	the	strong	correlation	between	clean	and	CMJ.	Carlock	

et	al.	 (2004)	had	similar	result	and	had	a	correlation	r=0,59	between	CMJ	and	clean	&	

jerk	 in	 both	 men	 and	 woman	 lifting	 athletes,	 compared	 to	 this	 study	 that	 showed	 a	

correlation	of	r=0,74	 in	only	 females.	When	Carlock	et	al.,	 (2004)	separated	men	 from	

women	and	 looked	at	peak	power	 the	women	had	a	very	 strong	correlation	of	r=0.76	

compared	to	this	result	r=0,74	which	is	almost	identical	to	this	result.	This	similarity	can	

demonstrate	that	the	procedure	of	test	was	reliable.	In	Carlock	et	al.	(2004)	study	they	

added	jerk	as	an	extra	factor	to	the	clean,	which	basically	is	one	more	technical	aspect	to	

handle.			

	

When	1RM	in	clean	relative	to	the	participant’s	body	mass	were	taken	into	account	the	

correlation	with	CMJ	became	stronger,	 from	r=0.74	 to	r=0,88.	This	might	 indicate	 that	
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body	 mass	 has	 an	 impact	 in	 the	 relationship	 between	 clean	 and	 CMJ.	 According	 to	

Cormie,	McBride	&	McCaulley,	(2007)	it	 is	because	the	body	mass	is	added	to	the	total	

amount	of	weight	that	is	being	moved	in	these	movements.	Hori	et	al.	(2004)	also	found	

that	 hang	 power	 clean	 relative	 to	 the	 subjects	 body	 mass	 had	 a	 stronger	 correlation	

when	controlling	 for	body	mass,	 from	r=0.41	 (P	<0.05)	 to	r=0.51	 (P	<0.01)	but	not	as	

high	 correlation	 as	 in	 current	 study.	 Perhaps	 the	 lower	 correlation	 was	 because	 the	

participants	 in	Hori	 et	 al.	 (2004)	 study	 had	 only	 four	months	 practice	 in	 hang	 power	

clean	 three	 times	a	week	and	perhaps	did	not	have	 the	 technical	 skills	when	 the	 tests	

were	made.	Participants	in	this	study	had	at	least	5	months	and	some	of	the	participants	

had	over	one	year	clean	experience.	

	
There	 is	a	major	difference	between	the	correlation	sprint	and	clean	compared	to	CMJ	
and	 clean.	 The	 correlation	 clean	 and	 CMJ	 had	 a	 very	 strong	 correlation	 compared	 to	

sprint	 and	 clean	 that	 showed	 a	 medium	 correlation.	 Maybe	 it	 is	 because	 the	 kinetic	
features	of	the	propulsive	phase	in	lifting	is	very	similar	to	jumping	movement	(Cromie	
et	al.,	2011)	and	maybe	 the	participants	 found	 it	difficult	 to	sprint	 the	20	meters	with	

good	and	right	technique	to	find	their	maximal	speed.	Sprint	and	jumps	similarities	have	
more	in	common	with	biomechanical,	kinematic	and	muscular	similarities	according	to	
Vescovi	&	Mcguigan.	 (2008).	Sprint	and	 lifting	have	more	similarities	 in	power	output	

(Cromie	 et	 al.,	 2011).	 This	 confirms	 the	 result	 from	 this	 current	 study	were	 CMJ	 and	
sprint	had	a	strong	correlation	of	r	=−0,69	which	 is	very	close	 to	 the	 findings	of	clean	
and	CMJ	correlation.		These	findings	can	perhaps	be	incorporated	in	to	training	sessions,	

for	example,	if	someone	needs	to	work	on	their	jump	height,	weightlifting	exercises	can	
be	useful	to	perform.	
	

Method	discussion	
The	test	design	of	this	study	made	it	possible	for	the	participants	to	choose	which	day	

and	 time	 they	 could	participate.	However,	 during	 the	 clean	 sessions	 there	were	 other	

people	who	 trained	 in	 the	 location	during	 the	 test	 that	 could	distract	 the	participants	

during	 their	 attempt	 for	 1RM	 in	 clean.	 Since	 they	 did	 the	 test	 on	 different	 days	 there	

could	 be	 other	 types	 of	 distraction	 on	 these	 days,	 which	 could	 affect	 the	 tests.	

Consistently	for	all	tests	were	that	they	were	given	verbal	encouragement	during	tests,	

this	could	both	be	negative	and	positive	for	the	participants,	some	might	do	better	with	

encouragement	and	some	might	not.		



	

	 15	

	

In	 the	beginning	of	 recruitment	of	participants	 in	 the	 inclusion	criteria	were	 that	 they	

had	 to	have	one	year	of	 experience	of	Crossfit	 and	one	year	membership	 in	a	Crossfit	

gym,	however,	the	one	year	criteria	were	to	high	and	did	not	get	enough	of	participants	

so	 the	 inclusions	 criteria	 changed	 from	 one	 year	 till	 five	month	 instead.	 This	 change	

enabled	to	get	more	participants	but	experience	of	clean	decreased	overall	and	there	is	a	

risk	that	the	participants	had	technical	issues	rather	then	strength	barriers.					

	

The	procedures	 of	 the	 clean	 exercise	were	 taken	 from	Hori	 et	 al.	 (2004)	 because	 this	

method	was	easy	to	explain	and	is	not	very	different	from	other	1RM	tests.	In	Hori	et	al.	

(2004)	study	they	tested	power	clean	instead	of	clean	but	could	not	see	any	barriers	for	

using	this	method	because	of	that.	The	use	of	clean	in	this	present	study	was	because	the	

movement	clean	uses	SSC	in	the	movement	(Storey	&	Smith,	2012)	as	well	as	sprint	and	

jump	(Kubo	et	al.,	2000).	CMJ	were	chosen	as	a	jumping	test	because	the	measurement	

of	CMJ	 is	 recommended	 to	use	and	a	 recommended	 jump	 to	 assess	 lower	 limb	power	

capability	 according	 to	 Liebermann	 &	 Katz,	 (2003).	 Squat	 jump	 (SJ),	 that	 is	 also	 a	

common	 jump	test,	although	 it	 is	not	using	 the	SSC	as	CMJ	does,	but	 it	might	be	more	

similar	 to	clean	because	of	 the	static	start	position	with	knee	angle	90°	 (Carlock	et	al.,	

2004).	For	 further	studies,	 they	could	also	 incorporate	SJ	 to	see	 if	 the	correlation	with	

clean	would	be	stronger	or	weaker.	

	

Weightlifting	competitive	movements	are	clean	&	jerk	and	snatch,	but	there	is	variation	

of	these,	which	is	hang/power	clean,	hang/power	snatch	and	high	pull	(Storey	&	Smith,	

2012)	 and	 in	 this	 present	 study	 the	 main	 focus	 was	 a	 competitive	 movement	 and	

therefore	clean,	compared	to	CMJ	and	sprint.	The	CMJ	executions	were	performed	with	

hands	 on	 hips	 to	 eliminate	 the	 risk	 of	 using	 explosiveness	 from	 arm	 swing	 and	 to	

minimize	 the	 different	 jumping	 technics	 (Carlock	 et	 al.,	 2004).	 The	warm	up	 for	 both	

CMJ	 and	 sprint	 were	 taken	 from	 Hori	 et	 al.	 (2004)	 and	 were	 a	 generally	 warm	 up,	

perhaps	 this	 could	 affected	 their	 jump	 and	 sprint	 result	 because	 of	 the	 lack	 of	 sport	

specific	warm	up	which	 is	 very	 important	 for	 exercises	with	 power	 (Baechle	&	Earle,	

2008,	 s.	 297).	 The	 distance	 of	 sprint	 performance	 were	 chosen	 because	 Hori	 et	 al.	

(2004)	had	that	distance	and	the	sports	hall	that	were	rented	for	this	case	had	limited	

length.	 The	use	 of	 correlation	 in	 this	 study	has	 limitations.	 Correlation	 studies	 do	not	
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prove	causation	but	that	there	is	a	relationship	between	two	variables,	the	result	do	not	

show	 cause-	 and	 effect	 (Vescovi	 &	 Mcguigan,	 2008).	 For	 example	 clean	 and	 CMJ	 are	

showing	that	there	is	a	relationship	but	do	not	show	cause	and	effect.		

Limitations	of	the	study	method	
There	can	be	 lack	of	validity	of	 the	measurements	 in	 the	method	because	participants	

could	choose	from	either	15	or	20kg	barbell	and	some	of	the	participant	used	kneepads	

and	 lifting	 shoes,	 not	 all	 of	 the	 participants.	 For	 the	 clean	 session	 participants	 had	 to	

increase	with	a	specific	weight	till	they	reached	the	different	percent	60,	90	and	95+%.	

The	 increases	with	 10-20kg	 from	 start	 to	 60%	 of	 their	 known	 1RM	were	 to	 high	 for	

some	of	 the	participants	 because	 of	 their	 current	 1RM.	 Some	of	 them	had	 to	 increase	

with	 5-10kg	 instead	 of	 10-20kg	 to	 get	 more	 sets	 and	 repetition	 and	 have	 the	 same	

amount	of	warm	up	sets	as	the	other	subjects.		When	the	test	subject	reached	90%,	they	

thought	 it	 was	 too	 much	 with	 an	 increase	 of	 weight	 with	 2,5-5kg.	 Almost	 everyone	

increased	with	1-5kg	instead.	Hori	et	al.,	(2008)	descriptions	of	the	increase	to	60%	of	

their	1RM	were	that	the	athletes	were	able	to	increase	with	20-40kg	in	this	study	they	

increase	were	with	10-20kg	instead	if	it	were	possible.	

Conclusion	
Findings	from	this	current	study	showed	that	there	is	a	strong	relationship	between	CMJ	

and	clean	among	female	Crossfit	participants.	This	indicates	that	weightlifting	exercise,	

in	 this	 case	 clean,	 can	 improve	 power	 exercises	 as	 jump	 height,	 but	 not	 to	 forget	 the	

importance	 of	 practicing	 jump	 movements	 as	 well.	 For	 further	 research	 it	 would	 be	

interesting	if	the	participants	were	divided	in	groups	depending	on	how	long	they	had	

practiced	 in	 Crossfit,	 to	 see	 if	 there	would	 be	 any	 different	 in	 clean,	 sprint	 and	 jump	

among	these	measurements,	and	maybe	use	both	SJ	and	CMJ	as	a	test	for	jump	to	see	the	

different	in	the	result	it	might	give.	
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Appendix	1	
	

Information	letter/Information	till	deltagarna	
	
Hej!	

Mitt	 namn	 är	 Sofie	 och	 jag	 studerar	Biomedicin	 inriktning	 fysisk	 träning	på	Halmstad	

Högskola.	Denna	termin	ska	jag	skriva	min	C-uppsats	och	undrar	om	du	vill	medverka	i	

min	studie	om	det	finns	något	samband	mellan	1	RM	frivändning	i	hopp	och	sprint	hos	

kvinnliga	Crossfit	atleter.	

	

Min	 studie	 går	ut	på	 att	du	 som	 testperson	kommer	 få	 göra	1RM	 i	 frivändning	 (squat	

clean)	och	sedan	göra	ett	maximalt	hopp	följt	av	ett	sprint	test	på	olika	dagar.	Resultatet	

kommer	 jag	 sedan	 bearbeta	 och	 analysera	 om	 det	 finns	 något	 samband	 mellan	

resultaten.	 Studier	 som	 denna	 har	 gjorts	 tidigare	 i	 andra	 former	men	 har	 inte	 gjorts	

enbart	 på	 kvinnor	 som	 utövar	 Crossfit.	 Därför	 kommer	 min	 studie	 enbart	 vara	 på	

kvinnliga	Crossfit	atleter.	

	

Deltagande	

För	att	delta	i	studien	ska	du	vara:	

• Fri	från	skador	som	kan	påverka	resultatet	

• 	Kvinna	mellan	18-40	år		

• Medlem	i	en	Crossfitbox	och	ska	ha	varit	medlem	de	senaste	5	månaderna.	

• Tränat	regelbundet	frivändningar	de	senaste	5	månaderna		

	

Jag	kommer	också	att	notera	er	vikt	vid	 första	 testtillfälle.	Exklusionskriterierna	är	att	

du	 som	 testdeltagare	 inte	 får	 träna	med	 hög	 intensitet	 dagen	 innan	 testerna	 och	 inte	

träna	alls	dagen	då	testerna	infaller.	

	

Tillvägagångssätt	

Testerna	 kommer	 delas	 upp	 på	 två	 dagar.	 Första	 testet	 kommer	 bestå	 av	 maxning	 i	

frivändning.	Frivändningen	ska	vara	en	clean	alltså	med	en	knävinkel	på	mindre	än	90	

grader	 för	 att	 lyftet	 ska	 vara	 godkänt.	 Vid	 testtillfälle	 två	 kommer	 du	 få	 göra	 ett	

maximalt	 hopp	 som	 kallas	 för	 countermovement	 jump	 där	 du	 ska	 hoppa	 vertikalt	 så	
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högt	som	möjligt.	Under	denna	testdag	ska	du	också	göra	ett	maximalt	sprinttest	på	20	

meter.	

	

Risker	med	studien	

• Träningsvärk	från	frivändning,	men	inte	mer	än	vid	ett	vanligt	träningspass	

	

Fördelar	med	studien	

• Du	får	chans	till	att	förbättra	dina	resultat	i	frivändning,	sprint	och	hopp	

• Få	reda	på	exakt	sprint	tid	och	hopp	höjd	

• Medverka	i	en	studie	

	

Sekretess	

Information	 om	 deltagare	 är	 alltid	 anonymt.	 Resultatet	 kommer	 att	 presenteras	 på	

gruppnivå	utan	att	deltagarnas	namn	eller	personlig	information	kan	ses.	Huvudman	för	

studien	är	Högskolan	Halmstad.	Du	som	deltagare	har	möjlighet	att	 få	 information	om	

resultatet	från	studien	om	så	önskas.		

	

Har	 du	 några	 frågor	 eller	 funderingar	 är	 du	 välkommen	 att	 kontakta	 mig,	 Sofie	

Sivertsson	enligt	kontaktuppgifterna	nedan.		

	

Med	vänliga	hälsningar	

Sofie	Sivertsson	

	

Telefonnummer:	0706819912	

Mejladress:	sofie.sivertsson@hotmail.com	
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Samtycke	till	deltagande	i	forskningsstudie	
	
Nedan	ger	du	ditt	samtycke	att	delta	i	den	studie	som	undersöker	om	1	RM	i	frivändning	

har	ett	samband	med	hopp	och	sprint.	Läs	noga	igenom	informationen	och	ge	ditt	

samtycke	nedan	genom	att	signera	med	ditt	namn.	

	

• Jag	har	tagit	del	av	informationen	kring	studien	och	förstår	vad	den	innebär	

• Jag	har	fått	ställa	frågor	till	huvudman	och	fått	de	besvarade	

• Jag	deltar	frivilligt	i	studien		

• Jag	vet	att	jag	kan	avbryta	mitt	deltagande	när	jag	vill	utan	orsak	

	

Deltagarens	underskrift	
	
_____________________________________________________________________________________________________	
	
	
Deltagarens	namnteckning	
	
_____________________________________________________________________________________________________	
	
	
Ort	&	datum	
	
	_____________________________________________________________________________________________________	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



PO Box 823,  SE-301 18 Halmstad
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Sofie Sivertsson


