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ABSTRACT

The study aimed to evaluate the effect of a skeont-toral creation (Cr) supplementation on body massl
maximal performance in professional soccer playbising a double blind randomised placebo-controligal, 16
male professional soccer players (8 Cr, mean age; ears; 8 placebo, 22.8 years), highly trainegre tested
before (T1) and after (T2) a five days oral Cr (@acebo) supplementation (20 g per day). Body nflegswas
measured, and peak power (W) was calculated fraticaédistance jumped during a vertical jump teStom pre
(T1) to post (T2) supplementation, mean body mag®ased from 78.1 kg (x 7.2) to 79.8 kg (x 7.7)tle Cr
group, and slightly decreased from 77.6 kg (+ 5@)77.4 kg (+ 6.6) in the placebo group. For peatwer,
participants in the Cr group increased after Cr plgmentation from 4728.7 W (x 607.7) to 4854.4 \W6@4..0),
while peak power in the placebo group decreasenh fdd20.5 W (+408.9) to 4299.2 W (£ 558.7). Siguaifit time
(pre vs. post supplementatidoy group (Cr vs. placebo) interactions indicated tishinges in both body mass and
peak power were significantly p0.01) greater in the Cr group compared with flacebogroup.A five days oral
Cr supplementation was shown to increases body mradpeak power in professional soccer players.riSieom
Cr supplementation could be recommended for itogegic effect to professional soccer players ineortb
enhance their peak power and consequently thefopmance.
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INTRODUCTION

Lately, elite athletes have been seeking the lateisntific evidence in sport and exercise phyggln order to
persistently develop and apply innovative effecttva@ining and diet methods. Beyond both trainingl atiet,

professional athletes have had recently a growitgyést in the use of advance physiological spengsgenics for
the purpose of enhancing maximaliy. optimally their performance.[1] Ergogenics, beicotassified into
mechanical, psychological, physiologic, pharmacim@nd nutritional aids, are techniques or subgamesigned

specifically to augment natural physiological preszs, resulting then in the enhancement of enaaguption and
utilization.[2,3]

One of nutritional aids is particularly in vogue @mgy strength and power athletes: creatine supplitiem.
Creatine (Cr) is a natural dietary constituent thiatls phosphate to form creatine phosphate (CRiglaenergy
phosphagen which is important for rapid energy potion such as in repeated speed and power evints.|
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Concordantly, Cr supplementation, taken mostlylpras believed to increase the levels of CP duniageated
sprints so as to produce more energy and to deliyut, improving then performances. Then, withardgo its
ergogenic effect, Cr supplementation has been liatgken into consideration and scientific reseaschave been
conducted to explore both mechanisms of actionexgdgenic effect on sport performance. Ten to I&y@go,
studies already showed the effect of Cr supplenientan its mechanisms of action, such as an emdment of CP
resynthesis and availability, an increase of bodgsna reduction of muscle acidity, and a deldgtifue.[5-7]
When it comes to the ergogenic effect of creatinppementation on sport performance rather thanit®n
mechanisms of action, scientific evidence still agms contradictory.[8] For more than a decade, Cr
supplementation has been found to improve aerobifopnance as well as anaerobic performance, edpeai
sports that involve jumping, sprinting or cyclif@z]1] However, there have also been studies in lwitc
supplementation has been shown to be ineffectisaige, either during repeated bouts, anaerobicisgs, or for
aerobic endeavors, did not lead to any improvetbp@ances.[12-14] Despite the controversialityhese findings,
professional athletes have been keeping to ingessupplementation in order to enhance their peréomas:
anecdotal reports indicate that Cr supplementatvere used by athletes competing in the Olympic Game
Barcelona (1996) and Atlanta (1996), while studiexsort that American football players, as well agigh athletes,
swimmers and rugby players, have been using Cmasrgogenic aid.[15,16] In professional soccero(aalled
football), the Dutch soccer team has reported tbe of Cr supplementation during several World Capd
European Championships, while 37% of professiontlian soccer players reported the use of Cr
supplementation.[17] In light of the physical efforequired in professional soccer players, thehaeisms of
action of Cr supplementation plead for its use ideo to delay fatigue, facilitate recuperation asmhance
performances. However, scientific findings on tgogenic effects of Cr supplementation in profesaicsoccer
players are lacking. Then, with regard to the af@mstioned considerations, the purpose of this studg to
evaluate the effect of a short-term oral Cr suppletation on body mass and maximal performanceafepsional
soccer players.

MATERIALS AND METHODS

A double-blind randomised placebo-controlled trisas conducted in the present study, involving l1@ema
professional soccer players (no vegetarians),redl 6f any musculoskeletal disorders, highly trdjrend active at
the same club in the Dutch professional leagueerAlftaseline measurements, the participants wergonaly
assigned either to Cr or placebo group, being negltébr age and body weight.

All participants have been active in professiomalcer for at least four years, training and/or cetimy at least 45
weeks per year, at least six times a week (10 rewsek or more), and competing weekly one to tlirees (90 to
270 minutes a week). Following an explanation ef élxperimental procedures, risks, and benefitd) paticipant
gave his verbal accord to participate in the stadd informed consents were signed. During the ptevisix

months, all participants were free of any anaboli@rgogenic supplements or drugs, and they afsaimed from

any additional nutritional supplementation duritng tstudy period. Dietary intake was not monitoraad fluid

intake was not measured, but participants wereweaged to adhere as usual to their normal dietattgms.

Participants reported to the indoor test area \mithynthetic surface on two separate occasionswortésting
sessions (T1 and T2). Before both testing sessipagicipants performed the same standardized weyup,
consisting in 10 minutes on a cycle ergometer (Bgimer, TechnoGym®, Italy) at 100 to 120 W andt@®@0 rpm,
and were then familiarized with the exercise testmocedure by performing one trial (vertical jumgpitest).
Following the familiarization, and after the measuent of height and body weight (Tanita, BF626We th
Netherlands) to the nearest centimetre and 100 gjraespectively, participants performed the exerdesting
procedurd.e. vertical jump.

After the first testing session (T1), participamsre matched for age and body mass and then ragdmsigned to
either the Cr or placebo group. This allocationdgher Cr or placebo group was blinded to botHigipants and
assessor. Immediately after the first testing sasgi'1), the Cr group started a daily oral intak® grams of Cr-
monohydrate for five consecutive days, while thecpbo group ingested a same daily dosage of mattaekefor
five consecutive days.

After the fifth day of Cr or placebo intake, on &igth day of the protocol, participants underwiiet second testing
session (T2). Involving the same assessor, botimgesessions were conducted in the morning (8 arh) before
the soccer training session, and each participastassessed at T2 at the same time than at THirayohen any
effects related to a change in time testing. Dutiregperiod of the study protocol, all participafttlowed the same
training and competition program (including a cofitign match), and were free from training and cetition the
day before both testing sessions. The study prbteas set in accordance of the medical ethics difokatory of
Motoria Performance of the UniversiBlaise Pascal, Clermont-Ferrand, France, approyethé technical and

34
Scholars Research Library



Vincent Gouttebargeet al Euro. J. SportsExerc. Sci., 2012, 1 (2):33-39

medical staff of the soccer club, and carried auwdcordance with the Declaration of Helsinki (2060the World
Medical Association.

Following the first testing session (T1), partiaigmof the Cr and placebo group were provideda tft100 grams

of Cr-monohydrate (VitaLIFE SPORT PRODUCTS, Eclite tNetherlands) and maltodextrins (both pouder),
respectively, divided into five doses of 20 gramsg for each day. With the use of a 5 grams dosersp
participants were asked to take 5 grams of Cr-mpdietie or maltodextrins four times a day (total6fg of Cr-
monohydrate or maltodextrins per day) for 5 conteeudays. We asked the participants to take their
supplementation with 200-250 ml of water, at regtiames during the day, and to avoid any productta@iming
caffeine (coffee of tea) just before or just aftex supplementation.[18] The initial dose of fivams was provided
within 15 minutes of the conclusion of the firsstiag session (T1), and was witnessed by one oifnthestigators.
There was no dose required on the morning of tbergktesting session (T2).

A vertical jump test in squat position was use@gees jumping performance and in order to detengpitiie effect
of Cr supplementation on maximal power.[19] Eachip@ant was asked to place a Velcro ring arourarniddle

finger of his right hand, at its very tip, and targd with the right shoulder adjacent to the wHfen, while keeping
the feet flat on the floor, he was asked to regehas high as possible, touching the vertical jungasurement
device mounted on the wall with the Velcro ringomder to mark his standing reach height. The gpetitt was then
asked to perform a maximal height squat jump, is@iin a 90° bent knee preparatory position andh e arms
back, to be subsequently thrust forward and upw@bntribute to the height of the jump. Threelsriaf this jump

were performed, with one minute and 30 secondsimelsetween in order to avoid any fatigue bias. highest
vertical jump was taken into account and standeagih height was subtracted to establish actuaktaedistance
jumped (h). The vertical distance jumped (h) wasduto calculate peak anaerobic power (P) accortinthe

formula of Sayers et al. (1999):[20]

P(W)=60.7xh(cm)+45.3xbodyweight(kg)—2055.
In addition, peak anaerobic power per kilogramadypweight (W.kg-1) was calculated for all parteis, dividing
their peak anaerobic power (W) by their body weigad.

At T1 and T2, descriptive statistics (means, S@gages) of both Cr and placebo groups were calalfateage,
height, body weight, vertical distance jumped amgkpanaerobic power (W and W.kg-1). order to explore
statistical difference among groups at the firstitgy session (T1l).e pre-supplementation, one-way analysis of
variance (ANOVA) was performed for age, body wejghdrtical distance jumpednd peak power.[21] Three
separate two-way mixed model ANOVA's (pre- vs. paigbplementation [time] x Cr v@lacebo [groul) were
used to analyze body weighvertical distance jumped apeak power outcomes.[21] Statistical significanees wet

at p < 0.05All analyses were performed with the statisticalgsis software SPSE.0for Windows.

RESULTS

All participants in both Cr and placebo groups appd to have exhibited 100% compliance (self-regarivith the
supplement protocol, and were able to completerélgeiired testing procedures as well as regulanitrgiand
competition with no side effects reported. Chanasties of both Cr and placebo groups at T1 andai€presented
in table 1.0ne-way ANOVA indicated that Cr anglacebogroups were statistically equivalent before Cr
supplementation (T1) for ageF%£1.01;p=0.33) body weight F=0.02;p=0.90), vertical distance jumped
(F=1.91;p=0.19) ancpeak power(F=1.42;p=0.25),suggesting that participants randomization wasessfully
established.

Table 1: Characteristics of the participants (meart standard deviation) in both creatine and placebgroup before (T1) and after (T2)
creatine supplementation

Creatine group  Placebo group

Age (years) 23.2+25 25.0+4.5
Height (cm) 183.0+ 6.1 180.4 + 8.9
Body weight (kg) T1 78.1+7.2 77.6+59

T2 79.8+7.7 77.4+6.6
Distance jumped (cm) T1 53.5+8.5 48.8 +4.7

T2 54379 46.9+6.9
Peak power (W) T1 4728.7 £607.7 4420.5+408.9

T2 48544 +581.0 4299.2 +558.7
Peak power (W.k§ T1 60.7+7.5 57.0+£3.6

T2 61.0+6.7 555+5.3
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Figure 1: Mean body weight before (T1) and after (B) a five days oral creatine supplementation (20 jger day) in professional soccer
players (creatine, n = 8; placebo, n = 8).
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Figure 2: Mean peak power (W) before (T1) and afteT2) a five days oral creatine supplementation (29 per day) in professional soccer
players (creatine, n = 8; placebo, n = 8).
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Means and standard deviations of body mass, vedistance jumped and peak power (W and W)kigom both
Cr and placebo groups are presented in tablelmeéan body mass, two-way repeated measures ANOVwesho
significant main effects for pre-post- supplementa{F=6.82;p=0.02) and significant interaction effebetween
pre-post-supplementation and Cr-plac€be12.39;p=0.00), showing that the change in bodgartzetween pre-
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and post-supplementation was not the same in Ciptwébo group (Figure 1). A significant main efféar Cr-
placebo was not found (F=0.17;p=0.69). Concernieigical distance jumped, statistical analyses didresulted in
significant main effects for tim@re-post-supplementatiofF=0.64;p=0.44) and Cr-placebo (F=2.98;p=0.11). A
nearly significant interaction effect between postsupplementation and grofp=4.41;p=0.054) was found,
showing that the change in vertical distance jumipetdveen pre- and post-supplementation was natghes in Cr
and placebo group. For mean peak power (W), two-epgated measures ANOVA showed significant intevac
effects between pre-post-supplementation and @epla(F=8.81;p=0.01), showing that the change in peakegpow
between pre- and post-supplementation was notahee sn Cr and placebo group (Figure 2). A significanain
effect for time pre-post supplementati@t~0.00;p=0.96) and for Cr-placebo (F=2.57;p=0.18%wot found. Two-
way repeated measures ANOVA for mean peak powerkipegram of body weight (W.k§ did not show any
significant main or interaction effects.

DISCUSSION

The aim of this study was to evaluate the effec €ifse days oral Cr supplementation on body massraaximal
performance in professional soccer players, usimpuble-blind randomised placebo-controlled triahange in
mean body mass from pre- to post-supplementaticnh 7 kg in the Cr group and — 0.2 kg in the @lscgroup.
Change in peak power from pre- to post-supplemiemtatas + 125.7 W in the Cr group and - 121.3 Whia
placebo group. For both body mass and peak powgrtfi&se changes between pre- en post-supplenmntagtire
significantly different in Cr group than in the p&bo group.

To our knowledge, the present study is the firgl@esng the effects of five days oral intake of €pplementation
in professional soccer players, showing that sushaat-term Cr supplementation intake has a sicgnifi ergogenic
effect on body weight and peak anaerobic powesobiter, in which anaerobic system is the most itappenergy
source, the combination of an optimal body weighsi§tance to body contacts) with a high anaerpbiger is
crucial when it comes to elite performance. In study, participants were able to jump after Cr seimentation as
high as before, despite an increase of 2.2% inr thedy weight. This increase in body weight aftee tCr
supplementation did not influence negatively thetival jump of the participants from the experingngroup,
resulting in a 2.7% increase in peak anaerobic polw&as been well established that Cr supplentiemtgerturb
muscle intracellular volume and increase musclst@res, explaining the gain in body weight anditherovement
in performance; however, unequivocal scientific Wiemlge about these physiological mechanisms is
controversial.[8]

Our findings are in line with results from otheudies, in which the ergogenic effects of anothesedoof Cr
supplementation (five to 28 days) were exploreldegibn body weight, aerobic or anaerobic perforraait other
sport disciplines than soccer, and conducted byeational or competitive athletes rather than lde professional
ones.[22-24] For more than one decade, Cr suppleti@m intake has been showed to increase bodyhiveigd

strength while improvement in aerobic and anaergeidformance was showed in healthy adults and vers,

rugby and American football players.[22-24] Howeveitrese positive findings about the ergogenic ¢ffet Cr

supplementation remain controversial as other studid not showed any improvement in performanoer &r

intake.[8,12,13] In our study, we choose to useailyaral intake of 20 grams of Cr-monohydrate,rftimes a day
for five consecutive days, for two reasons: firstéuse such a short-term supplementation doseouad to have
ergogenic effect on velocity and power,[9,11,243 arcond because the burden of our research ptatoctd not

substantially interfere with the training and mastheme of our study population, being always aneisvhen it
comes to involve elite athletes in empirical reshas.

With regard to the adverse effect of Cr supplemt@ntareports from empirical researches remain rowetrsial.

Most reports on health risks failed to establisk easual relationship between CR intake and siterisf such as
muscle cramping, muscle injury, gastrointestinahptaints or deterioration of renal functions.[1§,&bthe present
study, all participants seemed to have toleratedGR supplementation intake as they did not regoyt unusual
muscle cramping or fatigue, neither gastrointestnanplains during training sessions and competitiotivities.

Randomised controlled trials (RCT) have been ddfias the highest methodological quality designdiergific
research and are the most rigorous way of detengiwhether a cause-effect relation exists betwesatrhent and
outcome, generating unbiased, accurate and aplgicabults.[26] In this study, using a RCT was thest valid
method to evaluate the effect of a five days omak@plementation on body mass and maximal perfocan
professional soccer players, being definitely argith of our study. Furthermore, appropriated rargation and
double-blinding allowed to reduce optimally anyshi®ne limitation of our study could be the smalinple size of
both experimental (n = 8) and control (n= 8). Hoam\the difficulty to conduct experimental reseaxln large
groups of elite athletes is well known, especiallprofessional soccer players. Professional sqoiesers and their
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medical or technical staff members are not easpgnoto empirical research, especially with regardthe
competition scheme burden (two or three competitimmiches a week). With regard to the 16 soccerepday
involved in our study, we can still be satisfiecbabthis sample size, also with the fact that we rbbt loose any
participants during the experimental procedures.

With regard to jumping performance measurement aaidulation of peak anaerobic power, our choiceide a
vertical jump test in our study and to calculatakpanaerobic power according to the formula of 8ageal. (1999)
seems relevant when considering both practical dimimetric issues. Vertical jump tests have beka most
widely used standard by which explosive athleticfgrenance is assessed, either by coaches, streargih
conditioning professionals or research scientis®d7] Especially in activities where explosive movis closely
related with performance achievement such as inespoolley-ball and basket-ball, vertical jumptteprovide an
effective measurement of power as an indirect nreasfi performance. Besides, vertical jump tests lzoth
efficient and practical, time consuming measureséeting an issue of interest when it comes to afitdetes. In
addition, the height of a vertical jump and relafsehk power have been shown to be well correlatithl tive
maximal anaerobic power on a Monark ergometer aitldl tve peak power of the Wingate test as well.[2Bm
the vertical distance jumped measured through énical jump test, the formula of Sayers et al.9@Pwas used in
order to calculate peak anaerobic power.[20] Thisnfila has been found more accurate and more tradial the
formulas of Lewis and Harman et al..[20,29,30] ddine formula of Lewis to calculate peak anaerploiwer, post-
hoc two-way repeated measures ANOVA analyses retletiie same findings than our primary analyses and
showed significant interaction effects between post-supplementation and groyf=11.86;p=0.00) but no
significant main effect for timee. pre-post supplementati¢gf=0.31;p=0.59) or for group (F=1.75;p=0.21).

CONCLUSIONS

Our double-blind randomised placebo-controlled teports that a five days oral Cr supplementatimmeases both
body mass and absolute peak power in professiaaaks players. However, relative peak power (pkgkam of
body weight) did not increase, suggesting that @Qoptementation could be especially considered iartsp
disciplines in which body weight do not have suclkracial role in performance achievements. Shortit€r
supplementation could be recommended in profess®mecer for its ergogenic effect in order to erdeatheir
performance. However, even if Cr supplementatiom le& considered as an appealing and legal ergogéhifor
professional soccer players, coaches and healtlprafessionals, and the athletes themselves, shmuidider,
before prescribing and using Cr supplementatioverse factors such as age, gender, muscular clesistits and
position in the field. Meanwhile, further reseastshould be conducted in order to evaluate thg-ferm effects
of Cr supplementation on health determinants.
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