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Abstract

Due to the high loads of skilled underwater swimmers during the competitive period, the use
of recovery means to improve the functional capabilities of athletes is of particular importance.
Purpose: To experimentally test the recovery methodology in the competitive period of
swimmers specialising in bilast and monolast swimming based on the use of sauna, taping and
massage.

10 diving swimmers aged 18-20 years (males), who have the title of master of sports, who train
in the swimming pool “Kupava”, Brovary. The experiment was conducted from January to May
2023. Swimmers were divided into two groups depending on their specialisation: swimming with
a monolast and swimming with a bilast. Methods: theoretical analysis of scientific literature,
testing of “Surface Flipper Swimming (SF)”, “Bi-flipper Swimming (BF)” at distances of 50 metres
during the competition period.

As a result of the experiment, athletes specialising in swimming with a monofin significantly
reduced the time of swimming the distance (p<0.05) in the test “Surface Flipper Swimming (SF)”,
as a result of testing “Breathless Swimming (BF)”, a significant improvement in the results of
athletes was not revealed. The presented method allows to significantly improve the functional
state of the neuromuscular apparatus, preparing the swimmers’ organism for repeated physical
loads, because the cyclic muscular activity in swimming in fins makes particularly high demands
on the cardiovascular system, and special performance clearly correlates with the characteristic
of functional abilities of the heart of qualified athletes

The results of the study confirmed the effectiveness of the use of combined methods of recovery
in the competitive process of qualified scuba divers, based on the use of sauna, massage, taping.

swimming, monolastics, bilastics, recovery, sauna, massage, taping
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AHoOTAaLIfA

Cobko I., IlleBuenxko M. MeToau BiTHOBJIEHHS IUIABUiB-MiIBOAHUKIB MPOTATOM 3MarajbHOro0 nepioxy

O6rpyHTYBaHHA Y 3B’A3Ky 3 BE/IMKMMW HaBaHTaXKEHHAMW KBanidiKOBaHUX MNAaBLiB MiABOAHWKIB MPOTArOm
i meTa 3MarnbHOro nepiogy ocobaMBOro 3HayeHHsA HabyBa€e BUKOPUCTAHHA BiAHOBAOBaHMX 3acobis
AnA  nigBUWweHHA OYHKLIOHANbHUX MOMK/AMBOCTEN CMOPTCMeHi. MeTa: eKcnepMmeHTasibHO
nepeBipuTU MeTOAUKY BiAHOBAEHHA Y 3MarasibHOMy nepioAi naaBLiB, AKi cnewianisyoTbca Ha
niaBaHHi 3 6i1acTOM Ta MOHO/1IACTOM, HA OCHOBI BUKOPUCTAHHSA CayHW, TEMMYBAHHA Ta MaCaxy.

Martepian i 10 nnaBUiB-NiABOAHMKIB Bikom 18-20 poKiB (HOHAKM), AKi MatoTb 3BaHHA MaWCTPiB CNOPTY, WO

mertoaun TpeHytoTbcA B H6aceiHi «Kynasa», m. bpoBapu. EKCnepMmeHT NpOBOAMBCA Y Nepiog 3 CiYHA Nno
TpaBeHb 2023 poky. Mnasui 6ynn posgineHi Ha ABi rpynn B 3aNeXKHOCTI Big iX crneuianisauii:
NnaaBaHHA 3 MOHO/IACTOM Ta MJlaBaHHA 3 H6inactom. MeToam:, TEOPETUYHOM aHasi3 HBAYKOBOI
NiTepaTtypu, TecTyBaHHA «lMoBepxHeBe NiaBaHHA Ha facTax (SF)», «MnasaHHA B 6inactax (BF)»
Ha gMcTaHuiax 50 meTpis NpOTArom 3marasibHOro nepioay.

Pe3ynbratu Y pe3ynbraTi NpoBeAeHHA eKCNePUMEHTY Yy CMOPTCMEHIB, AKi CneLiani3yoTbCA y MiaBaHHI 3
MOHONACTO0, AOCTOBIPHO 3MEHLLMBCA Yac NPONIMBaHHA AncTaHL;i (p<0,05) y TecTi «MoBepxHeBe
nnaBaHHA Ha nactax (SF)», B pe3ynbTaTi npoBeAeHHs TecTyBaHHA «naBaHHA B 6inactax (BF)»
[OCTOBIPHOTO MOKpPALLEHHA pe3ynbTaTiB CNOPTCMEHIB He BUABNEHO. NpeacTaBneHa MeToamKa
[03BONAE 3HAYHO NOKPALMTU YHKLIOHAZIbHUI CTaH HEPBOBO-M'A30BOrO amnapaTy, FroTykuu
OpraHi3m naaBLiB 40 NOBTOPHUX Pi3MUYHUX HAaBaHTaXKEHb, aAyKe M 30Ba Aif/IbHICTb LMKAIYHOrO
XapaKTepy Yy MNaBaHHi B /JlacTax BUCYBae 0CO6/MBO BWMCOKI BUMOTM [0 CepueBO-CYAUMHHOT
CMCTeMM, a crelianbHa NPaue3aaTHICTb YiTKO KOPEHOE 3 XapaKTEPUCTUKOK GYHKLIOHANbHUX
3nibHocTen cepuA KBanidikoBaHMX CNOPTCMEHIB

BUCHOBKM PesynbtaT gocnigsKeHHA niaTsepamnm edeKTUBHICTb BUKOPUCTAHHA KOMOIHOBAHWX METOAIB
BiAHOB/MEHHA Yy 3MaraibHOMYy MpoLUeci KBanipikoBaHWX NNaBLiB-MigBOAHWUKIB, Ha OCHOBI
3aCTOCYBAHHA CayHM, Macay, TelnyBaHHA.

Knwouosi cnosa nnaBaHHA, MOHoMACT, binacT, BiAHOBNEHHSA, cayHa, MacaK, TelnyBaHHA
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Introduction

The development of underwater swimming
in Ukraine is gaining momentum, marked by the
increasing professionalism of athletes and the
growing interest in this sport among the youth
[1]. In the process of preparing athletes for high-
level competitions, coaches face the challenge
of organizing the recovery and training process
correctly, particularly, regulating the load while
performing water exercises. Swimmers specializing
in monofin and bifin swimming have different ages,
levels of preparation, and individual characteristics
[2]. The most rational approach is to structure the
load parameters throughout the entire preparation
period, which ensures a gradual improvement of
the athlete’s sports form and the team as a whole
[3,4]. The recovery process has been dedicated to
a significant number of scientific works, and there
are many methods and their variations. The selection
of optimal approaches 1is critically important
for achieving high sports results in underwater
swimming. Choosing an effective and less resource-
intensive methodology not only contributes to the
improvement of athletes’ performance but also allows
for maintaining their high level of preparedness
without excessive resource expenditure. In this way,
the preparation process can be optimized, focusing
on the quality implementation of training tasks,
which, in turn, will contribute to athletes achieving
high results in competitions [5,6].

Considerable attention is being paid to the
use of sauna, massage, taping and aromatherapy as
the main means of recovery in flipper swimming
and other sports [7]. These methods are widely
documented for their potential to optimize recovery,
increase performance and minimize the risk of injury.
The literature emphasizes the importance of these
recovery techniques in promoting muscle relaxation,
reducing inflammation and controlling pain, allowing
swimmers to effectively recover energy, combat
fatigue and maintain peak performance levels [§].

Given the increased responsibility of fins
coaches for achieving and maintaining effective
fitness during competitions, it is very important to
optimize the training process to improve physical

condition and maximize performance. In the context
of expanding program support for athletes, optimizing
their training related to improving their physical
condition and achieving and maintaining high fitness
is of great importance. The intensification of training
sessions for swimmers who need to recover quickly
after exertion is an important factor related to the
objective reasons for the intensification of training
sessions and the training process in general [8,9].
The increase in the number of short distances in the
competitive program, along with the general increase
in the intensity of the training process, requires
significant loads on the vital functional systems
of the swimmers’ body [10,11]. Therefore, the
nutritional improvement of various modernization
features during the qualification period of swimmers
wearing fins is of current importance [12].

Purpose: to experimentally test the
methodology of recovery during the competitive
period of swimmers specializing in swimming with
bilast and monolast, based on the use of sauna, taping
and massage.

Material and methods
Participants

Participants: 10 athletes aged 18-20 years
(boys), holding the titles of Masters of Sport and
Candidates, who train at the “Kupava” swimming
pool located at 10, Taras Shevchenko Street, Brovary,
Kyiv region. The “Kupava” pool meets the necessary
standards and requirements for competition hosting;
it features 8 lanes, is 50 meters in length with an
allowable deviation from 0.03 to minus 0.00 meters,
and has a depth of 1.80 meters. Starting blocks are
situated on both sides of the pool, ensuring proper
conditions for competition and measurements. The
pool has been approved by the federation for hosting
competitions.

All  participants have consented to
participate in the experiment. Technical means for
measurements included the OMEGA timing system,
an audible signal for starting, and a stopwatch for
additional time control.

Procedure

The study spanned from January 7, 2023,
to May 23, 2023. Participants were divided into two
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groups depending on the type of fins used: monofins
(5 individual) and bifins (5 individuals). Swimming
with monofin or bifins involved movement on the
surface or underwater, utilizing only the swimmer’s
muscular strength, without the use of supports or any
mechanism. Each measurement included registering
the reaction time to the auditory signal, the time taken
to cover the distance, and analyzing the technical
characteristics of the participants’ swimming.

The testing procedure encompassed five
series of measurements:

Ist measurement — January 7, 2023, before
the Ukraine Cup;

2nd measurement — February 11-14, 2023,
during the Ukraine Cup;

3rd measurement — March 25, 2023, control
measurement post two intensive weeks;

4th measurement — May 13, 2023, after two
intensive weeks;

Sth measurement — May 20-23, 2023, during
the Ukraine Championship.

Segmental massage was performed by
athletes independently after the morning training
twice a week — on Wednesday and Saturday, each
session lasting 15 minutes. The process commenced
with a 2-minute preparation: athletes assumed a
comfortable position, sitting or lying down, and
executed deep inhalations and exhalations to achieve
a state of relaxation. Then, a 3-minute warm-up
was conducted, which included light stroking and
kneading of the selected body segment with the
convex part of the palm or fingers, moving along the
muscle fibers. The main part of the massage lasted 7
minutes and entailed kneading muscles with stronger
motions, pressing with the fingertips or edges of the
palms with light pressure, and kneading with the
convex part of the palm or fingers with light pressure,
primarily along the muscle fibers. The subsequent 2
minutes were dedicated to gentle muscle stretching
and joint mobilization. The massage concluded with
a 1-minute return to light stroking motions to improve
circulation and relaxation. Upon the completion
of each session, athletes assessed their sensations,
focusing on improved mobility and reduced pain.
This process was repeated in each of the selected
segments for massage, and it was preferable for
athletes to perform the massage under the supervision
of a massage specialist or physiotherapist, especially

in the initial stages, to ensure correct execution of
techniques and to avoid possible injuries [13,14].

Taping Procedure

Taping was carried out once a week by
professional kinesiologists. During the taping
process, functional diagnostics were used to
determine the condition of the athletes’ muscles
and joints. Different types of tapes could be used
depending on the need: rigid tapes for support,
elastic tapes for less rigidity, and kinesiology tapes
for dynamic muscle function support. Specific
diagnostic tests and tools could include assessment
of range of motion, muscle strength, joint stability,
and other parameters important for swimmers[15].

Sauna Recovery Procedure

The sauna recovery procedure was designed
to optimize the athletes’ recovery process after
intensive training sessions. Firstly, before entering
the sauna, athletes took a warm shower to cleanse
the skin and prepare the body for the temperature
change. The temperature in the sauna was set between
80 to 100 degrees Celsius. The first sauna session
lasted 15 minutes. Athletes were positioned on
benches, focusing on deep breathing and relaxation.
Around the 7-8 minute mark of the session, water
with added eucalyptus and mint essential oils (10-
15 drops per 500 ml of water) was poured onto the
sauna stones. After the first session, athletes went
through a cooling process, taking a cold shower for
1-2 minutes, followed by a 5-10 minute rest while
replenishing fluids with water or sports drinks. The
second sauna session also lasted 15 minutes, with a
similar stone-watering process with aromatic oils,
and 2-3 more sessions were carried out following the
same scheme. After each session, cooling and a 5-10
minute rest followed. After the last sauna session,
athletes took a cool or warm shower to return the
body temperature to normal, then rested for another
15-20 minutes, continuing to drink water or sports
drinks. There was also an opportunity for segmental
massage in the steam room. This process allowed
athletes to further relax the muscles post-training.
After concluding the sauna sessions, athletes rested
while consuming herbal tea for better recovery and
relaxation [16,17].
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Athlete Preparation Testing Methods

1. Surface Finswimming (SF), s:

Surface finswimming (SF) was conducted
allowing only a 15-meter submersion after the start
and after each turn, with the requirement that the
snorkel or swimmer’s head emerged from the water
by the end of the 15-meter zone. Beyond the 15-meter
zone, a part of the swimmer or equipment must
always appear on the water surface. All swimmers
are required to use a breathing tube continuously
across all distances.

2. Bi-fins Swimming (BF), s:

Bi-fins swimming (BF), with the swimming
style being breaststroke crawl with a tube, was
conducted while continuously breathing across all
distances. Dolphin swimming is allowed only within
15 meters in apnea after the start and each turn.
Submersion is allowed only within 15 meters after
the start and each turn, with the requirement that the
snorkel or swimmer’s head emerged from the water
before the end of the 15-meter stretch.

Statistical analysis

Mathematical statistics methods using SPSS
and Microsoft Excel programs were used in the
study. Such indicators as arithmetic mean, root mean
square deviation, error of representativeness and
Student’s t-test for paired samples were determined.

Results

At the beginning of the study, the control
group of athletes was tested for normal distribution.
It was found that according to the indicators of
physical fitness testing there is no significant
difference (p>0.05) of the subjects from the normal
distribution, and therefore it is possible to use
statistical data for calculations in this group (Table 1)

Table 2 shows that there is no significant
difference (p>0.05) of the subjects specializing in
swimming with a bilast from the normal distribution,
and therefore it is possible to use statistical data for
calculations in this group of sportsmen.

Table 3 presents the results of surface
swimming on fins (SF), (c) of the group of sportsmen
specializing in swimming with a monofin (n = 5)
during the experiment. As a result of the experiment in
athletes who specialise in swimming with a monofin
flipper, significantly decreased the time of swimming
distance (p<0.05) in the test Surface «Swimming
on Flippers (SF)». This can be explained by an
increase in the efficiency of swimming technique
and optimisation of movements, which, in turn, led
to a reduction in the time required to complete the
distance. The use of sauna during the experiment
helped to reduce muscle tension and improve blood
circulation in the athletes. In addition, the recovery
methods used during the experiment may contribute
to the improvement of endurance and strength.

Table 4 presents the results of surface
swimming on flippers (BF), (c) of the group of
sportsmen specializing in swimming with a bilast
(n = 5) during the experiment. After the study,
these athletes did not show a statistically significant
improvement in the three measurements during the
experiment.

Thus, the great importance and constantly
growing capabilities for the essential activity of
swimmers necessitate the need for the immediate
improvement of various modernization features to
enhance the performance of the body.

The presented methodology makes it
possible to significantly improve the functional
state of the neuromuscular apparatus, preparing
the organism of swimmers for repeated physical
loads. It can be noted that the timely alternation of
physical means of recovery of different orientation
allows to increase the efficiency of management
of recovery processes of the athlete’s organism.
The results of the conducted researches testify to
the high efficiency of this approach allowing to
improve the quality of the training process both in
the period of intensive preparation for competitions
and during competitions, which preserves a high
level of functional capabilities of swimmers in fins
to increase sports achievements.
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Table 1
The results of testing the hypothesis on the normality of the distribution of athletes specializing in
monolastics swimming (n = 5)

Test * 1 2 3 4 5
Normal parameters x 15.50 9.17 7.83 4.67 6.82
a,b S 1.38 1.17 0.98 0.82 0.07
» o | Module 0.20 0.22 0.30 0.29 0.27
Differences o Positive 0.20 0.22 0.30 0.29 0.27
extremes
Negatives -0.20 -0.16 -0.22 021 -0.20
Statistics 0.20 0.22 0.30 0.29 0.27
Asympm_fi;;’;:“e (two- 0.200cd | 0.200¢,d 0.094c | 0117c | 0.199¢
Monte Carlo value
value 0.941e 0.865e 0.553e 0.591e 0.692e
Lower limit 0.94 0.86 0.54 0.58 0.68
Upper limit 0.95 0.87 0.57 0.60 0.70

Notes: * - the dates of the measurements are described in the section "Research methods
a. The tested distribution is normal.

b. Calculated from the data.

c. Lilliefors significance correction.

d. This is the lower bound of true significance.

e. Based on a sample of 10,000 tables with the original value of 1122541128

Table 2
The results of testing the hypothesis on the normality of the distribution of athletes specializing in belastics
swimming (n = 5)

Test * 1 2 3 4 5

Normal parameters x 22,35 22,37 24,12 23,02 22,08

a,b S 1,97 1,98 2,23 1,89 1,91

Diff ¢ Module 0,31 0,34 0,31 0,34 0,25

'e:trfe"n:2° Positive 0,31 0,34 0,31 0,34 0,22

Negatives -0,25 -0,25 -0,24 -0,25 -0,25

Statistics 0.20 0,31 0,34 0,31 0,34
Asymptotic value (two-sided) 0,122c 0,069c 0,119¢c 0,067c 0,200c,e
Monte Carlo value 0,609d 0,503d 0,604d 0,475d 0,840d

value 0.941e 0,59 0,49 0,59 0,46

Lower limit 0.94 0,62 0,51 0,61 0,48

Upper limit 0.95 22,35 22,37 24,12 23,02

Notes:

* - the dates of the measurements are described in the section “Research methods
a. The tested distribution is normal.

b. Calculated from the data.

c. Lilliefors significance correction.

d. This is the lower bound of true significance.

e. Based on a sample of 10,000 tables with the original value of 1122541128
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Table 3
Indicators of surface finning (SF), (c) groups of athletes specializing in monofin swimming (n = 5)

during the experiment

Statistics of Statistical indicators
. Measurement
paired samples = S m t p
) To the experiment 19,07 0,71 0,31
1 pair - 0,86 0,43
at the Cup of Ukraine 18,91 0,9 0,4
at the Cup of Ukraine 18,91 0,9 0,4
2 pairs i i 2,17 0,09
p at the Champlonshlp of 18,12 0,13 0,06
Ukraine
To the experiment 19,07 0,71 0,31
3 pairs : : 3,46 0,02
at the Champlonshlp of 18,12 0,13 0,06
Ukraine
Table 4

Indicators of Bi-fins Swimming (BF), (c) groups of athletes (n = 5) during the experiment

Statistics of Statistical indicators
. Measurement —
paired samples X S m t p
. To the experiment 22,35 1,97 0,88
1 pair - -0,44 0,67
at the Cup of Ukraine 22,37 1,98 0,88
at the Cup of Ukraine 22,37 1,98 0,88
2 pairs i i 1,66 0,16
p at the Champlonshlp of 22,08 191 0,85
Ukraine
To the experiment 22,35 1,97 0,88
3 pairs i i 2,06 0,10
p at the Champlonshlp of 22,08 191 0,85
Ukraine
Discussion to confirm the earlier put forward hypothesis that

application of physical means of restoration in

Modern sport science has many sport science
has a lot of data on the mechanisms of recovery
processes recovery processes, peculiarities of their
flow in different sports[7,18]. However, in the
opinion of many of many specialists, this problem
in underwater sport is far from its final solution[19].

Analysis of scientific and methodological
literature showed the effectiveness application of
traditional means and methods in training submarine
swimmers. At the same time, in modern science
there is a clear lack of work devoted to the training of
swimmers with fins [20,21]. There is also a clear lack
research using non-traditional means and methods,
in particular, means of modern health technologies
in the training of submarine swimmers. The analysis
of the received results of experiment has allowed

training and competitive activity allows differentiated
influence on a functional condition of the athlete.
The variation in the rate of recovery from exercise
is significant, with some authors suggesting that it
is largely genetically determined and depends on
well-organized training programs. Previous studies
have shown that the use of specialized training
programs for athletes with different anthropometric
data contributes to a more effective improvement
of all functional systems, improving the recovery
of all vital functions after competition [22]. Under
the influence of such training programs, the reserve
and adaptive capabilities of swimmers increase,
which has a positive effect on their performance and
contributes to a faster achievement of peak fitness.
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In a study conducted by [23], the effect of
ankle taping on undulating underwater swimming
was investigated. They observed a significant
decrease in swimming speed after applying ankle
taping, which affected the rotation of the swimmer's
forefoot during the downward stroke, which is
crucial for forward propulsion. In another study
[24], examined the effectiveness of kinesiological
taping on shoulder flexibility and pain in swimmers.
After applying kinesiological taping, there was a
marked improvement in shoulder flexion as well as
a significant reduction in shoulder pain and disability
suggesting  that
can improve shoulder mobility and relieve pain,

scores, kinesiological taping
contributing to better performance in swimmers. In
a study [17] investigated the effect of a post-workout
sauna on swimming performance recovery. The
study showed that after visiting the sauna, swimmers
performed worse, increasing the time by +1.69
seconds compared to a decrease of -0.66 seconds in
placebo conditions.

The deterioration in performance was most
pronounced in the first 50 m, indicating that visiting
a sauna after training may not be very useful for
recovery of swimming performance, especially when
high-intensity training or competition is planned for
the next day. This is a very important finding for
athletes and coaches who consider the sauna as a

recovery intervention [24,25].

Thus, the use of various recovery methods
has shown promise in helping athletes overcome
the physical challenges associated with high-
intensity training and competition. Methods such as
kinesiological taping and sports massage, as shown
by research by significant potential in improving
joint mobility, reducing discomfort, and increasing
post-exercise lactate clearance [23]. These findings
underscore the collective efforts of the sports science
community to optimize athletic performance and
accelerate recovery to meet the high demands of

flipper swimming and related water sports

Conclusions

The results of the study confirmed the
effectiveness of the use of combined methods of
recovery in the competitive process of qualified
scuba divers, based on the use of sauna, massage,

taping.
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