L=
View metadata, citation and similar papers at core.ac.uk brought to you by .. CORE

provided by Biblioteca Digital do IPB

————— —

DEPARTAMENTO

DE DESPORTO
INSTITUTC POLITECHNICO

DE BRAGAMNCA

Centre de Investigacio em Desparto, Sadde e Desenvalvimento Humano
Fesearch Center for Sports Sciences, Health and Human Development

WEF Ty : # it SAF T = T .
— el 0, £ = PO ¥ > ol - >

S P 4 il 4 ty [ 1 R

e ] b " H A

b gaer . H
i 5 : ) ) = "

. P =
= RN, 5. = 1 w -

| s N .= L i

WL i A . i z
) - oy .
et I " . 3 i o ¥
LT e i R -
Mo, ~y -

RN ! . !
| G K

AR - f . 1
HE LTI » - - ’ W -

(ISR - g - - . = - $34

= ! ! T e 3

b by, e

| | b -
1 bt le ¥ ]
Wit Mzt e , »

1 i b, o -

1 118 e L ”
1 ] 51 2 : —— ¥y - ~ e
i = :
- i >
=\ AL'T]
it .,
: )
[
¥
=
™

Mario J Costa 1'5, José A Bragada 1’5, Jean E Mejias 1'5, Daniel A Marinho 2,5’
Hugo Louro “°, Anténio J Silva > and Tiago M Barbosa

' Polytechnic Institute of Braganca, Braganca, Portugal

? University of Beira Interior, Covilh, Portugal

* University of Tras-os-Montes and Alto Douro, Vila Real, Portugal
* School of Sport Sciences, Rio Maior, Portugal | . |
> Research Centre in Sports, Health and Human Development, Vila Real, Portugal 4 5:';'.__ | : - -

Sl

’h-"'-.-‘..' BY i"»'-'-‘ 1 ‘]:I
LY LA gAY

AN RSANINAN :

MONITORING THE ELITE SWIMMER’S PERFORMANCE AND

ENERGETICAL PROFILE THROUGHOUT A TRAINING SEASON

INTRODUCTION METHODS RESULTS
SCIENTIFIC PROBLEM: The evalua- SUBIJECTS: Nine elite male swim- 60 - 124,00 -
tion of seasonal performance and mers (21£3.30 years of age; ~ 55 -
energetical adaptations are probably 1.8020.06 m of body height; £ T
the most critical element of testing 74.4916.74 kg of body mass) volun- E 8 12000 -
for the coach and athlete. The ability =~ teered to serve as subjects. u 7 é
to monitor changes within a season 3 40 - 0 H8.00 B I
provides fundamental information STUDY DESIGN: Swimmers com- o a5 g 11600 -
on the response of swimmers to Pleted a full training preparation = =
their training periodization. Since (figure 1) during the 2010-2011 sea- = 307 S 11400 -
performance depends from energeti- son. They were evaluated in three 2 . 112.00 -
cal profile, there are several factors different time periods: December 20 - - - - -
that can provide an important feed-  (TP1); March (TP;) and July (TPs). At ; 12 18 2 30 i 110,00

back on training progress and in
competition conditions. Adaptations
to swim training are determined by
the form of the training stimulus.
The training volume, intensity and

the end of each time period an incre-
mental set of 7x200-m Front Crawl in
a long course pool, was applied to
collect blood samples and oxygen
uptake data for further energetical

Weeks of Trainig

Figure 1. Total weekly volume throughout the season.

# indicates testing occasions

18,00

TP1

TP2 TP3

Figure 2. Variation of the 200 m freestyle performance throughout the
training season.

frequency are in constant change as analysis.. Measurements were made : o | CONCLUSIONS
the as the competitive season goes Of velocity at the 4-mmol of lactate | =
by. levels (V4, m.s™), peak of lactate con- T 144 - —— L. é 2 ./+ =

centration (Lapes, mmol.L™"), maxi- 5 a0 | 3 2 It can be concluded that, despite
EARLIER FINDINGS: Few longitudinal ~mal oxygen consumption (VO;may, 500 slight changes, elite swimmers dem-
studies were conducted regarding ml.kg™.min™), total energy expendi- o v onstrate high stability in their per-
the adaptations on national and/or ture (Ew, ki), energy cost (C, J.kg™.m’ L o - - o0 - - - formances and energetical profile
international level  swimmers ) and propelling efficiency (np, %). throughout one single season. Fur-
throughout a conventional training Performance was assessed based on 8500 - 290,00 - ther research should focus on analyz-
periodization. Training induced slight 200 m freestyle race times during of- - w0 o ing individual trends in order to fa-
increases in swimming speed at sub-  ficial long course competitions. E 500 - . — _ 25000 | ././I cilitate the adequate training pre-
maximal blood lactate concentra- = oon il 1 g 00 | scription for new adaptations.
tions over the season, whereas the =~ DATA COLLECTION: The V4 was ob- ¢ _ =~ o )
performance remained unchanged tained by linear interpolation consid- > on 220,00 -
during such period (Pyne et al., ering the lactate values measured o REFERENCES

2001; Costa et al., 2011).

Lactate concentration al LT {mM)

immediately before and after of the
4 mmol-L* reference. The Lapeak Was
the highest blood lactate concentra-

55,00
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46,00

TP1

TP2

TP3

Costa MJ, Bragada JA, Mejias JE, Louro H,
Marinho DA, Silva AJ, Barbosa TM. Track-

P <0.02
4.5 i tion after exercise. The VO, Was 5 00 s ) ing the performance, energetics and bio-
= 4 estimated using the backward ex- 7 ~ T mechanics of | internation.al versus na!-
£ trapolation of the O, recovery curve s + £ | + ./- tional level swimmeteNC K e R
3 357 , 2 = + + = P tive season. Eur J Appl Physiol 2011; DOI
50 (Laffite et al., 2004). The E.,; was cal- S 1800 - 10.1007/500421-011-2037-6.
. culated in the last 200 m trial based oo | e Laffite LP, Vilas-Boas JP, Demarle A, Silva J,

Jan '98 May '98 Jul '98 Aug ‘96

(adapted from Pyne et al., 2001)

1.52 - l
I S

on its metabolic elements in terms of
aerobic (Aer) and anaerobic (AnS)
contributions:

E.. = Aer + AnS

The C was calculated as the ratio be-

10,00

Figure 3. Variation of the energetical profile throughout the training season.

Table 1. Spearman Correlation Coefficients of the energetic variables measured at the time pe-

TP1

TP2

TP3

30,00

TP1

# indicates significant differences.

P2

Fernandes R, Billat V. Changes in physio-
logical and stroke parameters during a
maximal 400-m free swimming test in
elite swimmers. Can J Appl Physiol 2004;
29(Suppl.): S17-S31.

Malina RM. Adherence to physical activity
from childhood to adulthood: a perspec-
tive forma tracking studies. Quest 2001;

: __: - == Int
e —0—Nat : riods of training. 53:346-355.
i T tween Eyox and the average _VeIOCI.ty' Pyne DB, Lee H, Swanwick KM. Monitoring
Tt The np was obtained according with V4 TP1 TP2 TP3 Lapeak TP1 TP2 TP3 the lactate threshold in world ranked
1,32 . . . the equation (Zamparo et al., 2005): TP1 1 TP1 1 swimmers. Med Sci Sports Exerc 2001;
i P2 i 33:291-297.
(adapted from Costa et al., 2011) ( v DO ) 2 TP2 0.81** 1 TP2 0.22 1 Zamparo P, Pendergast D, Mollendorf A, Ter-
— . = min B and Minetti A. An energy balance
77IO ' T TP3 0.79* 0.78% 1 TP3 0.53 0.60 1 of front crawl. Eur J Appl Physiol 2005;
PURPOSE OF THE STUDY: The pre- \ 27[ [S: |:| ) VO max TP1 TP2 TP3 Eiot TP1 TP2 TP3 94:134-144.
sent study aimed to add new evi-
dences about the variations on per- STATISTICAL  PROCEDURES: Data dFL 1 U2 1
formance and c_ather energetical vari- va.riation was analyzed with the TP2 0.88%* 1 TP2 0.63 1 ACKNOWLEDGMENTS
ables deemed Important throughout FFIEde.\n test, as well as, the Wil- TP3 0.63 0.70%* 1 TP3 0.67* 0.55 1
one training season. coxon Slgned-rank test . Stablllty Was
computed based on the Spearman C TP1 TP2 TP3 np TP1 TP2 TP3 From Mario J. Costa to the Portuguese
HIPOTHESYS: It was hypothesized a  correlation coefficient and consid- TP1 1 TP1 1 Science and Technology Foundation
hich stability f £ d ered to be: (i) high if r > 0.60; (ii) (FCT) for the PhD grant (SFRH/
ol el e [N RIEdLs ch - e P2 0.87 1 P2 0.40 1 BD/62005,/2009).
those energetical variables during moderate if 0.30 < r < 0.60 and; (iii)
such period. low if r < 0.30 (Malina, 2001). The TP3 0.80  0.55 1 TP3 0.55 0.60 1 FCT
level of significance was determined L ey

when P < 0.05.

**P<0.01
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