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Headline

Some of the main factors that contribute to obtain a better
physical performance in athletes of different sports is the

relationship between intensity and training volume. Specifi-
cally in swimming, during Triathlon competitions, an inser-
tion of biomechanics in order to correct technical flaws in this
sport style is essential for a better performance. However,
few Physical Education professionals and sports coaches use
biomechanical analysis as a training complement for athletes.
Franken (2) states that in order to quantify and monitor swim-
ming training, it is very important to use tests supported by
biomechanics and to monitor the athlete’s metabolic condi-
tions, with that, it is possible to develop adequate and co-
herent training within all the athlete’s physical and technical
capacities (1, 2). In addition, periodization with low inten-
sity was very effective and gave to the athletes of the Italian
Aquatic Marathon team during the 2016 Olympic year season
a gold medal in the Rio de Janeiro Olympics and 5 medals
in the European Cup (3). We hypothesized in this paper
that the combination of volume control, distribution of energy
pathways mainly of low intensities and technical corrections of
segments with analyzes of the biomechanics of swimming, can
be variables of great importance to enhance the performance
of triathletes.

Aim
The purpose of this case study was to demonstrate the impor-
tance to include in the training periodization, a biomechani-
cal analysis to enhance technical structures of the crawl stroke
and thus swimming performance in a novice Triathlon athlete
during a 28-week macro cycle.

Athlete
A male novice triathlete, 45-year-old; weight 74 kg; height 175
cm; with 3-year experience in Triathlon competitions started
to trained with us in March 2019. Before that, the athlete
had no technical support. He started Triathlon competitions
in March 2016/2017 and he only participated in short tests.
In 2018, he took the Olympic distance test and the first 70.3
(middle Aironman) in April. Again, in April of 2019 he par-
ticipated in another 70.3 (Endurance MKS) and the target
race of the 2019 Capixaba Aironman (Full) in August. Dur-
ing the 2018 season, his swimming performance before our
technical support and after the Macrocycle intervention with
us is shown in Table 1. He gave his written consent for the
use of her personal data.

Design
This is a unique case report. Before starting our work, direct
and indirect assessments of technical, biomechanical and aer-

obic status of the athlete were performed by the coach (Table
2). Direct assessments include speed tests over distances of 100
meters, 50 meters, aerobic endurance tests and an adaptation
of the T30 to T10 swimming test that consist of swimming the
longest distance at 30 and 10 min respectively. In addition,
heart rate and PSE was monitored during all tests.

All training sessions with the athlete took place in a 25-
meter pool (semi-Olympic) with temperature ranging from a
minimum of 27°C to a maximum of 29°C. There were numer-
ous indirect and direct evaluations, to obtain all the data on
several variables that the athlete may present during his period
of technical work. They were also collected through a Finis
3x300 professional swimming stopwatch timer, to control the
rhythms of times in their partials. Another tool that helped
in the context of biomechanics was filming with a K12 + cell
phone, obtaining footage and images. In addition, all images

Fig. 1. A - Macrocycle of 28 weeks and their differences in volumes divided into

04 blocks of 7 weeks each. B - With mixtures percentages of the distribution of energy

loads (intensities) Z1 Mild, Z2 Moderate, and Z3 Strong. C - A demonstration of

times taken in the year 2018 in 03 competitions without training.

Fig. 2. Biomechanical analysis of the crawl stroke in the technical context. Be-

fore, a test performed in three meetings at the end of 2018, footage of 20s and frozen

at the points where the greatest technical incoordination of the lower limbs was ob-

served. The image shows the swimmer opening his leg excessively at the moment

of his breathing. After the 28-week cycle, three more direct test shots were applied;

we noticed greater coordinative control of the kick cycle and greater mastery at the

moment of breathing.
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Table 1. Swimming performance during 2018 – Macrocycle in competitions 2019.

Month - Year Apr - 2018 Jul - 2018 Nov - 2018 Mar - 2019 Apr - 2019 Aug - 2019 Sep - 2019

Race (m) 2000 1000 2000 1500 2000 4000 1500
Time (min) 41:53 22:44 39:07 27:19 35:41 1h 12 27:30
Average Pace (min) 2’04 2’06 1’57 1’50 1’50 1’49 1’54

Table 2. Demonstrations of direct and indirect tests during 2019 Macrocycle.

Tests Date
Average

(min/sec)
Heart Rate
(b·min−1)

Distance (m) RPE

100m VO2max Dec 2018 1’34 180 100 10
100m VO2max Oct 2019 1’29 160 100 10
T10 Dec 2018 10 min 160 525 8
T10 Oct 2019 10 min 160 650 6.5
Rhythm 50 m Dec 2018 56 sec
Rhythm 50 m Oct 2019 54 sc
8 x 100 m Sep 2019 1’25 800 8
6 x 50 m Sep 2019 49 sec 300 10
6 x 100 m July 2019 1’46 600 9
T30 Mar 2019 1’56 180 1900 8

RPE = rating of perceived exertion.

and footage were analyzed using Kinovea Software 0.87.15 -
Copyright 2006-2011 - Joan Charmant & Contrib.

For analysis of Biomechanics, software Kinevoa 0.8.15 free
access at http://www.kinevoa.org its main functions are re-
lated to the study of human movement: capture, observation,
annotation and measurement, static images receive a special
treatment and are converted into 10-second videos to allow
several pages of annotations in a single image, was used with
filming following frozen images. Along with this, daily or at
the end of the tests, it included other mechanisms to better
control the entire methodological protocol, to assess the sub-
jective perception of internal and external effort in order to
obtain more security in subsequent training.

The intervention with our methodology was determined in
a protocol of 56 training sessions and each week we had two
training sections that lasted in the total of 28 weeks. Based
on his 2018 data and performing direct evaluations at the be-
ginning of the work, a periodization of 4 blocks divided into 7
weeks was structured. The base was executed in the first block
(Figure 1A), where a training workout methodology was pre-
sented to the athlete and how his organism would correspond
to the energy distributions during the 7 initial weeks. First
workout of the week would be aerobic with technical correc-
tion work, mechanical educational training and video taking
with the help of biomechanics, initial tests to get to know
the physical condition and its aerobic capacities for structur-
ing the methodological planning and data collection. On the
second day of the same week, in a 48h interval window, anaer-
obic Z1 and Z2 methods of intensities without the help of
any equipment. Block 02 week 7 to 14 was increased the vol-
ume of swimming, some moments even greater than the target
competition, sending information to the entire metabolic sys-
tem, the whole body from head, mind and muscle systems
and of course, cardiorespiratory system of the swimmer, day
1 anaerobic alactic intensity Z1, on day 2 technical work and
complement Z2 intensity (Figure 1A). Block 03 reduction of
volume and an intensity in the work of strength and tolerance
to lactate, day 1 transition of energy pathways Z1, Z2, Z3, day
2 work of tolerance to lactate with support of ergogenic tools
(Palmar, fin, Parachute), (Figure 1A). Block 4 final phase,
close to the date of the target competition, was executed the

polishing of the athlete, reducing volume and moderate inten-
sity training, day 1 transition Z1 and Z2 plus biomechanical
evaluations and direct performance tests. Day 2 execution of
race rhythms with speed and strength control in time shots
(Figure 1A).

Results
The volumes worked during the 28 weeks were shown in Fig-
ure 1A, as well as the intensities within the percentages of all
distance covered in the 56 training sessions (Figure 1B), total-
ing 134.90 thousand meters swam. 90.383 in light intensity in
the total of 67%, while in moderate intensity 26.98 thousand
meters in 20% of the total of the entire work route. Finally,
17.537 thousand meters in energy loads Z3 (strong).

The most relevant result was the improvement in swimming
time by average pace shown in Table 1 between 2019 compared
to the 2018 season, where in 2018 the athlete’s swimming pace
showed in his best performance, swimming in a competition at
a distance of 2000 meters, a 1’57s average split. In 2019 after 8
months the swimmer in his target competition swimming at a
distance of 4000 meters, lowered his swimming pace, perform-
ing twice the 2018 distance at an average pace of 1’49s, a great
result taking in consideration the short training time. These
results have shown that this working method can be efficient
if there is a control of volume and intensities with the help of
biomechanics and internal and external controls of loads and
subjective perceptions between the coach and the athlete.

At the beginning of his work, the test of 100 meters of dis-
tance at maximum speed with the highest possible intensity of
strength of the triathlete VO2max was executed, in January
2019 he presented a time of 1’34s after 28 weeks, when another
test of 100 meters was executed and the time was lowered in
5s and the athlete reached the time of 1’29s in his maximum
swimming intensity.

In the results of the biomechanical tests presented in the
Figures 2, we observed an excessive angular movement of the
left knee of 119 degrees and in the second image we showed
well abducted leg amplitude separating too much with the op-
posite leg at an angle of 60 degrees before intervention. After
28 weeks of intervention with biomechanics, sensory develop-
ment, motor and technical perception and a lot of educational
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work on leg control and efficiency, we noticed in the images
that both of the legs no longer need the angular presentations
of the software because the two images no longer present the
previous mechanical failures.

Discussion
Triathlon is a sport that involves three different modali-
ties: swimming, cycling and running. Among these modal-
ities swimming is considered the most intense sport during a
triathlon. Although few studies have demonstrated the effects
of swimming in relation to performance in triathlon, it was
suggested that for short and Olympic triathlon, the strategy
adopted in the swimming stage seems to directly influence the
final result of the competition (10). One of the methods to
improve swimming performance that resulted in a gold medal
in the Rio de Janeiro Olympics and 5 medals in the Euro-
pean Cup (3) used mainly low training intensity during peri-
odization. Here, we use mostly low intensity throughout the
periodization period in combination with biomechanics which
gave excellent results in Triathlon competitions. Thus, this
type of periodization with the combination of low intensity
and biomechanics can be applied in novice and elite athletes
in Triathlon.

The results of this case study are of great importance for
sports literature focused on Triathlon and swimming, as the
athlete obtained excellent results improving his performance
times in comparison with the 2018 season. In all the periodiza-
tion of 2019, the triathlete did not present any type of injury
to both articular and muscle groups in the face of all control of
biomechanics in relation to volume and intensity (4). Another
monitoring tool, such as subjective perception of internal and
external effort, muscle and cardiorespiratory effort ratio, are
effective in this type of investigation (5). Some other factors
could had contributed directly or indirectly to enhance his
performance (8; 9). These include: coach and athlete commu-
nication throughout the training period involved guidance can
increase motivation and monitoring the athlete’s nutrition and
hydration during the moments of the training sections (6; 7).
Thus, based on the athlete history and on the studies in the lit-
erature, we can suggest that the combination of low intensity
during periodization and biomechanics could have contributed
to positive training adaptations and better performances.

Practical Applications
� Our findings improve the theoretical bases of support

for coaches and athletes who seek to improve their work
methodologies, both in relation to assessments and in the
preparation of training, thus enhancing the responses and
results of triathletes.

� The current case report emphasizes how the combination
of low intensity during periodization and biomechanics can
be used by couches to improve performance in Triathlon
competitions.

Limitations
� This is a case report and we must be careful of any assump-

tions. In addition, there are environmental variables that
we must always take into account. However, the results
presented in our case report suggest that more experiments
should be done using this methodology in novice and elite
athletes.
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