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SUBJECTS:  Nine elite male swim-

mers ((21±3.30 years of age; 

1.80±0.06 m of body height; 

74.49±6.74 kg of body mass) volun-

teered to serve as subjects.  

 

STUDY DESIGN: Swimmers com-

pleted a full training preparation 

(figure 1) during the 2010-2011 sea-

son. They were evaluated in three 

different time periods: December 

(TP1); March (TP2) and July (TP3). At 

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 

analysis. Measurements were made 

of velocity at the 4-mmol of lactate 

levels (V4, m.s
-1

), peak of lactate con-

centration (Lapeak, mmol.L
-1

), maxi-

mal oxygen consumption (VO2max, 

ml.kg
-1

.min
-1

), total energy expendi-

ture (Etot, kJ), energy cost (C, J.kg
-1

.m
-

1
) and propelling efficiency (np, %). 

Performance was assessed based on 

200 m freestyle race times during of-

ficial long course competitions. 

  

DATA COLLECTION: The V4 was ob-

tained by linear interpolation consid-

ering the lactate values measured 

immediately before and after of the 

4 mmol·L
-1

 reference. The Lapeak was 

the highest blood lactate concentra-

tion after exercise.  The VO2max was 

estimated using the backward ex-

trapolation of the O2 recovery curve 

(Laffite et al., 2004). The Etot was cal-

culated in the last 200 m trial based 

on its metabolic elements in terms of 

aerobic (Aer) and anaerobic (AnS) 

contributions:   

 

 

 

The C was calculated as the ratio be-

tween Etot and the average velocity. 

The np was obtained according with 

the equation (Zamparo et al., 2005):  

STATISTICAL PROCEDURES: Data 

variation was analyzed with the 

Friedman test, as well as, the Wil-

coxon signed-rank test . Stability was 

computed based on the Spearman 

correlation coefficient and consid-

ered to be: (i) high if r ≥ 0.60; (ii) 

moderate if 0.30 < r < 0.60 and; (iii) 

low if r < 0.30 (Malina, 2001). The 

level of significance was determined 

when P < 0.05.   

 

It can be concluded that, despite 

slight changes, elite swimmers dem-

onstrate high stability in their per-

formances and energetical profile 

throughout one single season. Fur-

ther research should focus on analyz-

ing  individual trends in order to fa-

cilitate the adequate training pre-

scription for new adaptations.  
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SCIENTIFIC PROBLEM: The evalua-

tion of seasonal performance and 

energetical adaptations are probably 

the most critical element of testing 

for the coach and athlete. The ability 

to monitor changes within a season 

provides fundamental information 

on the response of swimmers to 

their training periodization. Since 

performance depends from energeti-

cal profile, there are several factors 

that can provide an important feed-

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 

frequency are in constant change as 

the as the competitive season goes 

by.  

 

EARLIER FINDINGS:  Few longitudinal 

studies were conducted regarding 

the adaptations on national and/or 

international level swimmers 

throughout a conventional training 

periodization. Training induced slight 

increases in swimming speed at sub-

maximal blood lactate concentra-

tions over the season, whereas the 

performance remained unchanged 

during such period (Pyne et al., 

2001; Costa et al., 2011). 

 

PURPOSE OF THE STUDY: The pre-

sent study aimed to add new evi-

dences about the variations on per-

formance and other energetical vari-

ables deemed important throughout 

one training season.  

 

HIPOTHESYS: It was hypothesized a 

high stability for performance and 

those energetical variables during 

such period. 
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Figure 1. Total weekly volume throughout the  season.  

# indicates testing occasions   
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Figure 3. Variation of the energetical profile throughout the training season.  

# indicates significant differences.   AnS Aer E tot += 

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

training season.  

V4 TP1 TP2 TP3 Lapeak  TP1 

TP1 1     TP1  1  

TP2 0.81** 1   TP2  0.22  

TP3 0.79* 0.78* 1 TP3   0.53 

VO2max TP1 TP2 TP3 Etot   TP1 

TP1 1   TP1 1 

TP2 0.88** 1  TP2 0.63 

TP3 0.63 0.70*   1  TP3  0.67* 

C TP1 TP2 TP3   np TP1  

TP1 1   TP1  1  

TP2 0.87 1  TP2 0.40  

TP3 0.80 0.55 1 TP3 0.55 

TP2 

 

1 

0.60 

TP2 

 

1 

0.55 

TP2 

 

1 

0.60 

TP3 

 

 

1 

TP3 

 

 

1 

TP3 
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Table 1. Spearman Correlation Coefficients of the energetic variables measured at the time pe-

riods of training.  

* P < 0.05 

** P < 0.01 

(adapted from Pyne et al., 2001) 

(adapted from Costa et al., 2011) 
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