
significant differcnce was found in the swimming velocity 

relativeto thegiven Jactate conçentration from 2 upto 14 mmol/L 

between the subsatnples (Wilks' Lambda~O.170, p~O.857). The 

cut-offpoint in the swimming perfonnance ofthetwo subsamples 

was establishedat the intensity of 1.799 m/s (55.59 sec), ar at the 

Jactate concentration of 14.56 mmol/L in favor of the top 

subsample swimmers. Also,the resultsofthestudy sho\ved that 

the defined lactate curve mathematical models had the following 

tàrms: top subsample, y~43.7176x3 - 156.0224x2 + 191.2574x-

79,0989, R2 ~ 0.9997; elite suosample, y~122.0672x3 -

500.7031x2 + 690.1629x - 3172770, R2~1.00, whére plactate 

concentration; x=swimming velocity. Used test protocol shoved 

statistical specificsensitivity, ahd established dataIs could be 

useful in the process of control of elite crawI stroke swimming 

preparednessand for elite swim trainingtechnology develópment. 
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Effects offlotatioo devices 00 childreo's aquatic locómotion , 
Flávio Alllô'iioDe SOUZA CASTRO (Universidade Federal dO. 

Rio Grande do Sul, Brazil), Ros.'Iane T.WIZER 

Considering(i) the regular use ofarm floatdevices (AFO) in 

swimming lessans for children and (ii) the lack af studies 

regarding swimmingpedagogy, theaim ofthis studywas to verify 

the effects ofAFD in the tesults ofErbaugh Scále's Locomotion 

Tasks applied tQ childrenwho took lessons withand withoutAFD. 

Sixteen 30-I1lin_Iessons, tw'ice Ii week, weretaught tO 16 children 

randomly divided intotwogroups: lessonswith AFD (WAFO, n 

~ 8, age ~ 38.8 ± 3.6 nlonths) and without AFD (NAFD, n ~ 8, 

age =41.7 ± 3.7 months). The Erbaugh Scale's locomotiontasks 

perforrned were front, back, and kicking. Comparisons were 

made intra- and inter-group; pre_ and post-intervention. Tests 

were done withoutAFD in both groups and moments. Wilcoxon 

and Mann-Whitneytestswere administered, alfa::; 0,05.Afterthe 

16 lessons, WAFDimprovedperformance in the trOnt (Z =, -'-

2.53; P ~ 0.01) and kicking tasks (Z ~ - 2.37; P ~ 0.01), but not 

in the oabk task (Z ~ - 1.26; p ~ 0.08). NAFD improved 

performance in the,three locomotion tasks: front (Z = -2,67; P < 

0.001), kicking (Z~- 2.55; P < 0.001) and back (Z ~- 2.68; P ~ 

0~007). When the groups were compared in the pre-ínterventíon, 

they presentedsimilar results in the back task (U = 25.0; P =0.25), 

but the WAFD group. started better than the NAI'D in the rront (U 

~ 14.0; P ~ 0.02) and kicking (U ~ 15.0; P ~ 0.03) tasks, 

Regarding post-intervention results, the groups presented similar 

results in the three tasks: front CU ~ 25.5; P ~ 0.27), back (U ~ 

31.0;p ~ 0.62) and kicking (U ~ 25.5; P ~ 0.13). AFD promote a 

decreaseofupperbody density in relation to the lower limbs. The 

difference between the force application points unbalances the 

body, incre ases the drag and makes the horizontal locomotion in 

the aquatic environment difficult. These results can assist 

teachers on theírmethOdological choices in swhnming lessons. 
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Acute effect of virtualreality on swimming performance: a 

pilotstudy 

Guilherme TUCHER (Institilto. FedePttl do Sudeste de Minas 

Gerais, Brazil), Gustavo Ferreira QUINTiiO, Renan RIBEIRO, 

Alex Fernandes Da Veiga MACHADO 

Studies in virtual reality (VR) have shoWn changes in perception 

that modifies the motor behavior. We believe thatan acute VR 

with improved true stroke rate (SR) can change velocity (V), SR 

and strokelength (SL) whileswimming, whereas a VR with sarne 

SR, can'tdoit. This study aims to testthe acute effect úfVR in v, 

SL and SR of recreational swimmers. Nine recreational 

swimmers with 30,4 ± 12,3 age Were separated in two groups 

which are: Experimental Group (EG; n = 5) and Control Group 

(CG; n = 4). Each group pertàrmed ii maximurn 20~m crawl in 

three different days to obtain the previous true average values.of 

v, SL and SR. On another day, befúrea new 20-m crawl, the 

swimmers were stimulated with VR, seeing and hearirtg a virtual 

swimmer witharm stroke rate equivalent for each swimmer. 

However, while the EG had astimuIus 10%higher oftrue SR in 

VR, the CG was stimulates with the sarne true values. The VR 

performed three times with l-min interval. Up until 30:"sec after 

the last VR,the swimmer perforrned lhe 20-mswim test -

obtainingthe final true values. Anova with repeated measures 

was used and it \vas consideredp< 0.05. ln firsttrials , EG showed 

v of 1.51 ± 0.2 m*s-l, SR of 50.4 ± 8.0 cycle*min-l .nd SL of 

1.5 ± 02 m*cycle-l; CG showed v of 1.48 ± 0.1 m*s-l, SR of 

51.0 ± 5.7 cycle*min-I and SI.- of 1.7 ± 0,1 m*cycle-1. ln final 

trial, EGshowed v of 1,53 ± 0,2 m*s-l, SR of 53,9 ± 8,8 

cycle*min-l and SLofl,5 ±O,2 m*cycle-l; CG showed vofl,52 

± 0,1 m*s-I, SR of 56,5 ± 2,85 cycle*min_l and SL of 1,5 ± 0,1 

m*cyc1e-l. This comparison did not show significant changes io 
v CP> 0.05). The SR increased signifkantly (p =0.00 1), however, 

without differences betweengroups. The SL decreased 

significantl)' in CG (p ~ 0.01). The results did not súpport our 

hypothesisand we believe that placebo effect influenced 

swiI1lmers performance~ 
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A comparison ófthe cvidcnce próduccd iIi spórts sdcncc and 

swimming between 2013and2017 

Barbosa TIAGO (Nanyang Teclmological University & 

Reserch Centre ln Spoi'ts, Sillgapore); MarioJ. Costa TIAGO 

M,BARBOSA 

Theaim wasto comparetheamount ofpapers published in "Sport 

sciences" andSwil11ming "science" between 2013 and 2017. A 



search was conducted on lhe 7th ofNovemher 2017 on the Web 

of Scíence®. The search aimed to retrieve originaland review 

articles in English under the "Sport sciences"category,between 

the 1st ofJanuary 20Bánd the 7th ofNbvember 2017. Another 

search was conducted .to retrieve onlythe "swimming" papers 

uhdei" the "Sport sciences" category. 11,338 oul of 13, 171 "Sport 

sciences" papers were retained for further analysis. 777 ou10f 

898 pápers in "Swimming)) were retained as welJ. Papers not 

retaim:d are inother languages,abstracts~ editoriaIs, letters or 

proceeding papers. From the retained papers it waS extracted: (i) 

the type ofaccess (open or close); (ii) country ar territory ofthe 

authors; (iii) numberofpublications ih each year; (iv) R·indexin 

eachyear and; (v) averagecitations pedtem (ACI) in each year. 

"Swimming" represented6% ofthe total number ofpublications 

ln the "Sport sciences"category. The percentage af open-close 

access publications Was 15-85% in "Swimining" and 11-89%in 

"Sport sciences". Based on the number ofpublications, USA was 

the cauntry with the highest number of papers published (127 

papers; 16.3% ofthe total amount), followed-up by Brazil (III; 

14.3%) and!Austtalia (107; 13.8%). "Sport sciences"Was led by 

OSA (3,779; 33.3%), Australia (1,767; 15.6%) and England 

(1,727; 15.2%).Bot11 territorial tankings in ":Sportsciences"and 

"Swimming" featured countries ftom Africa, Asia, 

AusttalialOceania; Europe, North Arnerica and South Arnerica. 

The yearly numberof papers published in "Swimrning" ranged 

oetweell 178 (in 2015) and 136 (in 2017). ln "Sport sdenees" lhe 

numberranged between 2,718 (in2016) and 1,965 (in 2013). The 

H-index in "Swimming" decreased from 18 (ACI: 8.43) in 2013 

to 3 (ACI: 0.32) in 2017. ln "Sport seienees", the H_index ranged 

between 52 (ACI: 12.61) in 2013 and 5 (ACI: 0.38) in 2017. As 

a conclusion, "Swirnming" is aniche topic in "'Sport sciences", 

representing only 6% ofthe total numberofpapers published. 
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Background to the birth of the ~'Flying Fish of Fujiyama": 

Theswimming life of Hironoshin Furuhashi 

Takuya MEGURO (Nihon UJliversity, Japun), TakumQ FUJIl, 

Dan TOMIUCHI, Risako MITSUl, Tomohiro NOGUCHI, 

Takaltisa FURUKAWA 

Hironoshin Furuhashi is a world-renowned swimmer. He 

established a series of new world records after the Second World 

War, includinghis phenomenal1500m freestyle record ofI8:19.0 

(18 minutes, 19 seconds) in the 1949 U.S. Natianal Men's 

SwiInming and Diving Championships, This was an astounding 

recórd forthe time. Futuhashi beeani.e a national syiTIbol af 

courage andhope for Japan,·whieh was a defeated country after 

the \Var. Despite sueh brilliant success; thete is vety Jittle 

information available OTI Furuhashi's world-famous career as a 

swimmer. This study aimed to elucidatethat career by facusing 

on his swimming life, the environment in which he grew up as a 
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sWimmer,and how he became world.,.renowned; METHOD: 

study periodspansfrom Furuhashi'schildhaod to his ex'perielne 

in the U.S. Men's Swimmihg and DivingChampionships 

AuguSt 1949, This was lhe eventthat made bis swimrnin 

abilities known to the world. The authorexamined literature 

Furohashi as a swimITier, including art autobiography, bi()grapI1ie 

and contemporaneous newspaper articles~ RESULT: 

foJlowingfacts were revealed. Furuhàshi received parental 

in his childhood, and was raisedin a particularlystrict manner 

his father, Uhachi. This enabled Furuhashi to become m"ntldly 

andphysicaJly strong. Thus,he fostered the basicability 

endure the severe training that resulted ih his 

capability. AdditiQnally,coaches whotrained Furuhashi 

example, his elementary schoól caach, Keizo Nakamura) did 

force him to apply conventional swimmingtraining, but prcIVi,led 

him with training that placed emphasis on his individual 

This led to the development of Furuhashi's oWn 

swimming method, whichutilized a.rm strength. Furuhashi 

swimmingtalent, but also the talenttomake an effort; he lost 

!eft middle finget fram the tip to·the fitst jointin an acCident that 

occurred during his volunteer labor service during thewar in 

1943. Furuhashi also had to exercise for swimming. despite 

wartime.,.shortages and lack of food. He did not give up;however, 

and kept training despite the difficult environment. Eventually, 

Furuhashi became a warld-renowned swimmer. 
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The inlluence ofage, gender, frequencyof teaching and 

starting competency leve.I on fhe acquisition of water 

competencies in relafionto drowning prevention among 

beginners 

Jlfalfrid JUNGE (University of Oslo, Norway), Robert Keig 
STALLMAN 

INTRODUCTION: A variety offactors affeet the learningrate bf 

beginningswimn'l.ingskills~ Age generally affects rateoflearning 

and final result. Starting leveI is at least as impartant as age. The 

aims of this study werea) to test the feasibility of a method for 

creatin.g learning curves, and b) to examine the effects af age, 

gender, teachingfrequencyand startingskill levelon the leaming 

rate of beginningswimming skills. METHODS: One hundred 

and thirty seven (137) five and six year oId childrenfrom 13 

kindergartens, participatedin the study; One hundred sixteen 

(n= 116) met the inclusion criterion of fifty percent or more 

participation. Eighteen hoursofinstruction was cOhducted, either 

once ar twÍce pet week with halfofthe childrenin eachftequency 

group and equal numbers of each gender. The teaching 

progression of 19 skiUsalso served as the assessment tooI. 

Learning curves wereconstructed by recording the lesson in 

\\'h1Ch cach skill was mastered; The 19 skills were plotted on the 

Yaxis and the181essonswere pIotted 00 the X axis, thus 


