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The aim of the study is to identify the characteristic subjective features of highly qualified athletes with different types of cardiac rhythm
regulation.

Materials and methods. 202 highly qualified male athletes aged 22.6 + 2.8 years and engaged in acyclic sports were examined. According
to the designed survey protocol, all athletes were interviewed using a specifically designed questionnaire, which included 4 questions
pools, each of them characterized certain components of athletes’ subjective assessment of their condition and attitude to it during the
previous week, as well as studies using spiroarteriocardiorhythmography (SACR).

Results. The SACR study allowed to divide athletes, taking into account heart rate variability (HRV) parameters, into 4 groups according
to the types of their cardiac rhythm regulation. Subjective signs that might have clinical significance in the development of cardiovascular
overexertion were uncomfortable sensations in the heart, feeling of interruption in the heart work, perspiration at rest, headache after sleep,
perspiration at low loads, feeling of fatigue after sleep and night perspiration. Uncomfortable sensations in the heart occurred frequently
in 1 % of cases and periodically in 15.3 % of cases, and feeling of interruption in the heart work occurred frequently in 0.5 % of cases and
periodically in 14.9 % of cases. These indications were typical of people with cardiac rhythm regulations type | and Il. In type IlI the least
number of clinically significant features was noted. In type IV the number of significant features was less than in types | and II; however, this
is nonsignificant. Probable differences in the features of perspiration at rest were noticed in athletes with type IV in comparison with type Ill.

Conclusions. Subjective indications can be employed to verify the regulatory features of the cardiovascular system, which are associated
with the centralization of effects. Questionnaires can be useful in differentiating states of overexertion according to parasympathetic type
and a state of high training level in type IV cardiac rhythm regulation.
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KniHiyHO 3HauyLWi cy6’eKTMBHI 03HaKN BUCOKOKBanichikoBaHMX CMOPTCMEHIB i3 Pi3HUMKU TUNaMK perynsuii cepLeBoro putmMy
O. B. T'ysiit, A. B. MarnboBanwii, B. M. Tpau

MeTta po60Tu — BU3HAUNTM XapaKTepHi CyD eKTUBHI 03HAKM BUCOKOKBAmi(hikOBaAHMX CMOPTCMEHIB i3 Pi3HUMYM TMNaMm perynsii cepLeBoro
puUTMY.

Matepianu ta metoan. O6ctexunu 202 BrcokokBanicikoBaHUX CMOPTCMEHIB YOMOBIYOi cTaTi Bikom 22,6 + 2,8 poky, siki 3aiMaroTbCs
aUMKNIYHUMK BUZAMM CMIOPTY. YCiX CMOPTCMEHIB 3riHO 3 MPOTOKOIIOM OBCTEXEHHS ONWUTany, BUKOPUCTOBYIOYM aHKETY, Ky po3pobusu.
OnuTyBanbHUK cknagaeTbes 3 4 BroKIB 3anuTaHb, KOXKEH i3 HUX XapakTepr3yBaB NEBHi CKMagoBi Cy0’eKTUBHOIO OLHIOBaHHS BACHOTO CTaHy
Ta CTaBMEHHS 10 HHOTO NPOTArOM NonepeaHbOro TWKHS. Kpim Toro, BCiM oBeTexeHnM BrkoHanm cnipoaptepiokapgioputMorpadito (CAKP).

Peaynisratn. CAKP gocnifxeHHs 4ano MOXNMBICTb AndepeHLitoBaT CNOPTCMEHIB 3 ypaxyBaHHAM napameTpis BapiabenbHoCTi cep-
uesoro putmy (BCP) Ha 4 rpynu 3a Tunamu perynsuii cepueBoro putmy. Cy0’ eKTUBHI 03HaKU, SKi MOXYTb MaTy KMiHiYHE 3HAYEHHS Y
pasi po3BWTKY nepeHanpyxeHb CepLEeBO-CyAMHHOI CUCTEMU: HEMPUEMHI BiAYYTTS B AiNSHLUI cepus, BigvyTTs nepebois y poboTi cepus,
MITNMBICTb y CTaHi CMOKOK, FONOBHUIA Binb Micns CHY, MITNMBICTb Nif Yac HE3HAYHKX HABAHTaXeHb, HAsSIBHICTb BiAYYTTS BTOMU MICAs CHY
Ta NITAMBICTb Y HiYHWIA Nepiod. YacTi HempueMHi BigUyTTS B AinsHUI cepus BiasHaumnm 1 % pecnoHaeHTiB, nepioanyHi — 15,3 %; yacte
BiguyTTs nepebois y poboTi cepus — 0,5 % onutaHux, nepioanyre — 14,9 %. Lli o3Haku xapaktepHi ans | Ta |l Tunis perynsiuii cepuesoro
putmy. Mpw [l TYNi BUSIBUAM HaMEHLUY KinbKICTb KIiHIYHO 3HaYyLmx o3Hak. Mpu IV Tuni KinbKicTb 3HAYYLLMX 03HAK Oyna MEHLLOK, HixX
npu | Ta Il Tunax, ane HeeiporigHo. BiporigHnmu y cnopTcmeHiB i3 IV Tunom, nopisHiotoum 3i cnoptecmeHamu 3 |1l Tunom, 6ynu BigMiHHOCTI
33 03HaKO0 NITAIMBOCTI Y CMOKOI.
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Clinically significant subjective features of highly qualified athletes with different types of cardiac rhythm regulation

BucHoskn. 3a cyb’ekTVBHUMYI 03HAKaM1 MOXHA BU3HAUYUTUN PerynsaTopHi 0coBNMBOCTI CEpLIEBO-CYANHHOI CUCTEMM, LLIO NOB’A3aHi 3 LieH-
Tpanisauieto BNBiB. AHKETYBaHHSA MOXe ByTn KOPUMCHUM Ans AudepeHLiallii CTaHiB nepeHanpyxeHHs 3a napacuMnaTiyHnM TUMOM Ta
CTaHOM BUCOKOi TpeHoBaHOCTI npu IV Tvni perynauii cepLeBoro putmy.

Knrouogi cnioea: 36ip aaHux, 36ip aHamHesy, cepLeBuii puTM, COPTCMEHM.

AxTyanbHi nuTaHHA dpapMaLeBTUYHOI | MeaWYHOI Hayku Ta npakTuku. 2021. T. 14, Ne 1(35). 84-92

KnuHuyeckn 3HauMMble CyOLEKTUBHBIE NPU3HAKN BbICOKOKBANU(MLMPOBAHHbIX CMIOPTCMEHOB C pa3fMYHLIMU TUNAMM
perynsiumm cepaevyHoro putMa

O. B. T'yaun, A. B. Marnéanbiit, B. M. Tpau

Llenb paboThl — ONpeaeniTb XapaKkTepHble CyObeKTUBHbIE MPU3HAKM BbICOKOKBANN(MNLMPOBAHHBIX CIOPTCMEHOB C Pa3fiNiHbIMKU TUNIaMM
perynsummu cepag4Horo putma.

Matepuansl u metoakl. Obcnegosanm 202 BbICOKOKBaNM@ULIMPOBaHHbLIX CMOPTCMEHOB MYXKCKOrO nona B Bo3pacte 22,6 + 2,8 roaa,
KOTOpbIE 3aHMMAIOTCS aLMKIYECKUMU BuAaMu cnopTa. Bce cnopTcMeHbl cornacHo npoTokony obcnenoBaHnst NpoLLnv onpoc ¢ uc-
nonb30BaHMeM pa3paboTaHHOW HamMK aHKeTbI, koTopas bbina chopMrpoBaHa 13 4 6roKoB BOMPOCOB, KaXAbIA U3 HUX XapakTepu3oBan
onpefeneHHble CoCTaBnsoLLme CyObekTMBHOMN OLIEHKM COBCTBEHHOTO COCTOSHMS 1 OTHOLLIEHWE K HEMY B TeYeHWe npeablayLlen Hegenu.
Kpome Toro, Bcem ob6cneoBaHHbIM NpoBefeHa cnmpoapTepuokapanoputmorpadus (CAKP).

Pesynirartsl. CAKP-nccnegoBaHue no3sonuno anddepeHumpoBatb COPTCMEHOB C YHYETOM NapameTpoB BapnabenbHOCTW cepaeyHo-
ro putMa (BCP) Ha 4 rpynnbl no Tunam perynsiumm cepaedHoro putma. CyObekTUBHBIE NPU3HAKK, KOTOPLIE MOMYT UMETb KIIMHWYEecKoe
3HayeHVe Npu pa3BUTUM NEPEHANPSXKEHUIA CEPAEYHO-COCYANCTON CUCTEMbI: HEMPUSATHBIE OLLYLLeHNst B obnacTu cepaua, oLylleHne
nepe6oes B paboTe cepaLa, NOTNMBOCTb B COCTOSIHWM MOKOS, rofloBHasi 6omb nocne cHa, NOTNWBOCTb NPU HE3HAUNTENbHbIX Harpy3kax,
Hanuume OLLYLLIEHWs yCTanoCT1 NOCNE CHa W MOTIMBOCTL B HOYHOE BpeMsi. YacTele HenpusiTHble OLLyLLeHWs B 06nacTy cepaLa OTMETUNK
1 % pecnoHaeHToB, nepmoamnyeckn — 15,3 %; yactoe owylieHne nepeboes B pabote cepaua — 0,5 % 06cnenoBaHHbIX, NEPUOONYECKH
— 14,9 %. 3™ npuaHakm xapakTepHbl Ans | 1 |l Tunos perynsauumn cepgeyHoro putma. Mpwu Il Tne 0TMEYeHO HaMMeHbLLIee KONMYecTBO
KMMHWYECKM 3Ha4YUMbIX Npu3HakoB. Mpu IV Tvne Konn4ecTBo 3Ha4YMMBbIX NPU3HAKOB ObINo MeHbLLe, Yem npu | v |l Tnax, Ho HeJOCTOBEPHO.
[ocToBepHbIMK Y CnopTCMeHOB ¢ |V TUnom B cpaBHeHWM co cnopTcMeHamu ¢ Il Tunom Bbinv oTnUYKs No NpU3HaKy NOTIMBOCTU B MOKOE.

BiiBogbl. M0 cyGbEeKTUBHBLIM NPU3HAKaM MOXHO OMPeaenuTb perynaTopHblie 0COBEHHOCTH CepAeYHO-COCYANCTON CUCTEMBI, CBSI3aHHbIE
C LieHTpanuaauueil BIMSHUA. AHKETUPOBaHME MOXET GbITb NONE3HbIM Npu AnddepeHLmaLmm COCTOSHWIA NepeHanpsikeHUs No napacum-
naTM4eckoMy TUMY U COCTOSIHUEM BbICOKOW TPEHUPOBAHHOCTY Npy IV Tune perynsauum cepaedHoro putMa.

KntoueBble cnoBa: c6op OaHHbIX, 060p aHaMHesa, cepaeyHbI PUTM, COPTCMEHDI.

AKTyanbHble Bonpocbl hapmaueBTU4eCKOM U MeaULIMHCKON Hayku 1 npakTuku. 2021. T. 14, Ne 1(35). C. 84-92

The problem of routine monitoring of athletes is related to the
individual assessment of the effect of training and competitive
loads, as well as recovery after them [1-4]. It is important to
consider not only objective but also subjective features that
would allow to standardize a comprehensive assessment of
athletes’ condition [1-3,5,6].

At the level of determining the physiological parameters that
reflect the body’s response to exercise, according to changes
in energy supply [7-9], in cardiovascular [1-14], respiratory
[15,16], sensorimotor systems [17—19], in metabolic processes
[20-22], accompanied by changes in the immune response [20],
endocrine regulation [23], methods of determining the subjective
assessment of load perception, as well as psychophysical changes
in the athlete’s body are essential [24—26]. Some authors empha-
size certain advantages of their use in the training process [27].

In recent years, a significant number of questionnaires and
their modifications, providing a meticulous assessment of the
effect of sports, as well as external factors on the recovery of
an athlete, have appeared [6,28]. Their use in determining or
regulating non-functional overstrain has been tested [29-33].

Within microcycles, it is proposed to use the Acute Recovery
and Stress Quick (ARSQ), which has 8 scales for assessing
physical, mental, emotional and general recovery, as well as
stress [29,30]. A short version (SRSS) is also used; it is suitable
for multiple measurements at short intervals, for example, in

experimental conditions to evaluate recovery strategies [31],
as well as in long-term monitoring [32]. The developers em-
phasize that the effectiveness of questionnaires depends on
the responsibility and diligence of athletes, so it is important
to ensure the confidentiality, proper use and estimation of
data provided by athletes [34,35]. When examining a large
number of athletes, the survey allows to quickly and econom-
ically collect data on their condition, especially after intense
training or competition. This helps develop and adjust indivi-
dual training schemes, taking into account the characteristics of
the sport, as well as the psychophysiological state of athletes af-
ter competitions or training. At the same time, it is emphasized
that survey data will be the most informative in combination
with possible physiological research methods [6,36,37].

The method of spiroarteriocardiorhythmography (SACR)
[38] has been tested by us in numerous field studies of ath-
letes [39—42]. This allowed us to use the mentioned method
in a comprehensive monitoring survey of athletes during
the pre-competition period of the annual training cycle in
combination with questionnaires.

Aim

The purpose of the work is to identify typical subjective
characteristics of highly qualified athletes with different types
of cardiac rhythm regulation.
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Table 1. Criteria for determining the types of cardiac rhythm regulation according to N. I. Shlyk

Criteria

Type of regulation

| >100 >240
Predominance of central regulation
Il >100 <240
11 25-100 >240
Predominance of autonomous regulation
\Y <25 VLF>500, TP>8000-10000

Materials and methods

Using spiroarteriocardiorhythmography (SACR), 202 highly
qualified male athletes aged 22.6 + 2.8 years and engaged
in acyclic sports, namely various martial arts (karate, tae-
kwondo, kickboxing, boxing, judo, sambo, wrestling) and
sport games (water polo, football), were examined. Their
experience of sports training was 10.3 + 3.1 years. All studies
were conducted in the pre-competition period. The SACR
study was performed in the morning, on an empty stomach,
in a sitting position. Registration lasted for 2 minutes. Before
SACR study, questionnaires, morphometric examinations,
and standard methods of measuring arterial systolic (SPB)
and diastolic pressure (DPB) were performed [43].

According to the developed survey protocol, all athletes
were interviewed using a specifically designed questionnaire,
which included 4 questions pools. Each of them characterized
certain components of athletes’ subjective estimation of their
own condition and attitude to it during the previous week.
Each question was evaluated on a three-point scale, which
provided an opportunity to characterize various features as
non-occurring (scoring “0” points), occurring periodically
(scoring “1” point) or often (scoring ‘“2” points).

The first pool included questions that characterized the
subjective signs of the general condition of an athlete at the
time of the examination: psycho-emotional state, appetite,
body weight dynamics, the presence of cardiovascular system
complaints, headache, sweating and more. The second pool
included questions related to characteristics and sensations
during and after sleep, such as falling asleep, dreaming,
waking up, the presence of fatigue after waking up, sweating
in sleep, and so on. The third pool included questions related
to sensations and manifestations during training loads. The
fourth pool of questions was formed to understand the attitude
of athletes to the recovery procedures used in the training
process. However, the analysis of the results of the latter was
not conducted in this study.

The type of autonomous regulation of the cardiac rhythm of
athletes was determined according to the approach proposed
by N. L. Shlyck [44,45], which grounds the classification of
HRYV on the data with the definition of TP (ms?), SI (c. u.)
and VLF (ms?). There are 4 Types of autonomic regulation of
cardiac rhythm: Type I shows moderate stress, Type Il shows
a decrease in the functional state of regulatory systems, the
development of fatigue, Type III shows the optimal state of
regulation, Type IV shows overstrain of autonomic regulation,
or high fitness.

The principles of types classification, taking into account
the above mentioned criteria, are presented in Table 1.

Statistical analysis of the physiological study results was
performed to determine the differences between the groups
using Mann—Whitney test. Subjective parameters were ana-
lyzed using the percentile method.

Results

According to the survey of athletes, the information on
the peculiarities of classes and recreation organization in
the pre-competition period was provided. It was related to
the number of trainings (per week) — 6.0 £ 2.2, the average
duration of one training (min.) — 121.0 & 24.0, the average
duration of training (min. per week) — 726 + 314 and the
average duration of sleep (hours) — 7.8 + 1.1.

Analyzing the survey data in the whole group of athletes
(Table 2), we will focus on the questions of each pool.
According to the answers to the question about the general
condition, it should be noted that in the vast majority of
athletes, negative symptoms associated with discomfort in
the heart, a feeling of heart failure, sweating at rest are not
frequent, but occur periodically in 13.9-15.8 % of cases.
Very rarely (up to 5 %) athletes report loss of appetite,
variability in body weight, headache, and persistent reluc-
tance to train. Feelings of lethargy, apathy, lack of vigor
are within the expected range (5.0-5.9 %), while 8.9 % of
athletes report frequent irritability and 12.9 % of them report
increased excitability. Periodically, the above symptoms are
observed between 21.8 % (for loss of appetite) and 57.9 %
(for a feeling of increased excitability). The exception is the
question on the feeling of reduced efficiency, which appears
periodically in 72.8 % of cases. And only 11.4 % of athletes
report it as frequent.

Analyzing the answers to the questions pool “Sleep”, it
should be noted that frequent sleep disorders in the studied
group of athletes are quite rare (up to 5 %). However, a num-
ber of athletes (7.9 %) often report the presence of shallow
sleep, and a certain number (5 %) often have a feeling of
fatigue after sleep. This sign is most often defined by athletes
as recurrent (48.5 % of cases). Slightly less often (35.6 % of
cases), athletes notice periodically occurring poor sleep. All
other subjective signs of recurrent sleep disorders occur in
10.0 % to 25.0 % of cases, which can be considered as ex-
pected. Among the characteristics of this question pool, there
are the answers about poor sleep, the presence of a feeling of
fatigue after sleep, as well as shallow sleep.
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Clinically significant subjective features of highly qualified athletes with different types of cardiac rhythm regulation

Table 2. The distribution of answers to the questionnaire by pools and
their average scores in the studied group of athletes, n (%)

Question pools m ?19)"0‘1"33"3’ m

Question pool 1: “General condition”

Impaired appetite 151 (74.8) |44 (21.8) 7(3.5)
Weight loss 116 (57.4) |81 (40.1) 5(2.5)
Headache regardless of external 155 (76.7) | 44 (21.8) 3(15)

conditions

Unpleasant sensations in the heart | 169 (83.7) | 31 (15.3) 2(1.0)

Feeling of heart failure 171 (84.7) |30 (14.9) 1(0.5)
Feeling of reduced efficiency 32(15.8) | 147 (72.8) |23 (11.4)
Feeling vigor 115 (56.9) |75 (37.1) 12 (5.9)
Feeling of increased excitability 59(29.2) |117(57.9) |26(12.9)
Irritability 78(38.6) |106(52.5) |18(8.9)
Feelings of lethargy 80(39.6) |111(55.0) 11 (5.4)
Apathy, mood swings 120 (59.4) |69 (34.2) 13 (6.4)
Persistent reluctance to train 146 (72.3) |47 (23.3) 9(4.5)
Sweating at rest 163 (80.7) |30 (14.9) 9 (4.5)
Question pool 2: “Sleep”

Perspiration at night 160 (79.2) |39 (19.3) 3(1.5)
Poor sleep 124 (61.4) |72 (35.6) 6 (3.0)
Shallow sleep 149 (73.8) |37 (18.3) 16 (7.9)
Terrible dreams / Nightmares 174 (86.1) |22 (10.9) 6(3.0)
Frequent waking up 146 (72.3) |50 (24.8) 6(3.0)
Feeling of fatigue after sleep 94 (46.5) |98 (48.5) 10 (5.0)
Headache after sleep 179 (88.6) |18 (8.9) 5(2.5)
Question pool 3: “Training”

Intense sweating during exercise 64 (31.7) |82 (40.6) 56 (27.7)
Sweating at low loads 68 (33.7) |103(51.0) |[31(15.3)

High efficiency 134 (66.3) |57 (28.2) 11(5.4)
Feeling of heaviness in working 52(26.0) [130(65.0) |18(9.0)
muscles

Lack of feeling of ease at walking 84 (41.6) |76 (37.6) 42 (20.8)
tFr:ﬁwl:zg of fatigue of the day after 72(356) |116(57.4) |14 (6.9)
Slow entry into work 118 (58.4) |64 (31.7) 20 (9.9)
Feeling of heaviness during training | 62 (30.7) | 126 (62.4) |14 (6.9)
Fear of performing complex 150 (74.3) | 37 (18.3) 15.(7.4)

exercises

Most of the subjective feelings of athletes are related to
training, which is quite expected. Among the signs that may
have a functional burden, there are intense perspiration during
exercise (27.7 % — frequent, 40.6 % — periodic), sweating
at low loads (15.3 % — frequent, 51.0 % — periodic). Other
signs are usual for fitness trainings; however, they can have

diagnostic value when the frequency of their occurrence is
increased: feeling of heaviness in working muscles (9.0 % of
cases), lack of feeling of ease at walking (20.8 % of cases),
feeling of fatigue for the rest of the day after training (6.9 %
of cases), as well as a feeling of heaviness during training
(6.9 % of cases).

Certainly, an increase in the frequency of the above men-
tioned symptoms may indicate the development of overstrain
of the cardiovascular system and musculoskeletal system, as
well as overtraining of athletes.

Examination of athletes using SACR allowed to differenti-
ate them (taking into account the parameters of HRV) into 4
groups according to the types of cardiac rhythm regulation.
Table 3 shows their distribution and average data that indicate
their clear verification.

Characterizing athletes with different types of regulation,
attention should be paid to morphometric and routine inte-
grated indicators (7able 4), which differ significantly in Type
IV. They show significantly lower body mass index (BMI,
kg m?), chest circumference (cm) and higher vital index (V1,
kg-ml"), compared with other athletes. A similar difference is
shown by the integral parameters of autonomic tone (vege-
tative index), economization of the cardiovascular system
(Robinson index) and physical performance (according to
the level of functional state (LFS) by Pirogova). Athletes of
Type I1I (optimal) regulation considerably differ from athletes
belonging to Type I and II according to the mentioned inte-
gral parameters. However, they do not differ significantly in
morphometric parameters. At the same time, morphometric
and standard integrated indicators of athletes with Type I and
II regulation are generally similar.

An important component of determining the functional
overstrain is the characterization of the subjective characte-
ristics of the athlete, which can be combined with the deve-
lopment of such states. A significant number of publications
in this regard show a fairly high efficiency in assessing the
current state of the athlete [46].

Taking into account the aim of the work, related to the
assessment of subjective symptoms in athletes with different
types of cardiac rhythm regulation, we analyzed the answers
to questions that may have clinical significance (7able 5).

The presented data demonstrate that each of the types of
regulatory cardiac rhythm is accompanied by a number of
subjective features that may have clinical significance. The
least number of such manifestations are observed in Type III,
the most — in Type II. Comparing the data of registration of
subjective traits in athletes with different types of regulation,
it should be noted that this study surveyed athletes in the
pre-competition period of the training process, which did not
allow us to track the dynamics of changes in cardiac rhythm
regulation in individual athletes. However, the simultaneity
and combination of testing allowed to more fully characterize
the conditions that develop in athletes under the influence of
physical activity.

First of all, the subjective characteristics of athletes, which
are rare in the studied group, deserve attention. Unpleasant
sensations in the heart and sensations of interruptions are quite
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Table 3. Average values of HRV indicators, which were the basis for the differentiation of athletes by types of cardiac rhythm regulation

I type 2490 (1632; 3844) 610 (331; 1406) 1434 (122.9; 214 5)
Il type 28 1475 (1163; 2314) 161 (144; 188) 222.1 (150.8; 282.8)
Ill type 88 5686 (4186; 12679) 770 (471; 1600) 57.7 (38.5;70.3)
IV type 44 18540 (12645; 26392) 1490 (992; 2061) 17.4(13.3; 19.9)

Table 4. Comparative characteristics of morphometric and routine parameters of athletes with different types of cardiac rhythm regulation,

M (Q1; Q3)

Body mass, kg

75.0 (62.0; 84.0)

75.0 (70.0; 87.0)

73.0 (64.0; 79.5)

70.7 (58.5; 82.5)

Body length, cm

181 (169; 188)

181 (172; 190)

175 (170; 186)

175 (170; 185)

BMI, kg'm? 23.1(21.1;25.2) 22.2 (214;26.7) 22.5(20.9; 24.7) 20.9 (20.0; 26.2)
HR, m" 70.3 (62.9; 74.4) 66.2 (62.5; 71.8) 59.2 (54.0; 65.4) 54.1 (49.9; 61.2)
SBP, mmHg 120 (110; 130) 120 (116; 130) 120 (110; 130) 110 (106; 120)
DBP, mmHg 76 (70; 80) 76 (70; 80) 72 (64; 80) 70 (68; 80)

PBP, mmHg 50 (40; 54) 54 (40; 60) 42 (40; 50) 40 (35; 47)

Vegetative index

-0.08 (-0.19; 0.06)

-0.11 (-0.22; 0.01)

-0.23 (-0.33; -0.07)

-0.34 (-0.57; -0.18)

Robinson index

82.4 (69.6; 94.8)

79.4 (77.4; 94.1)

72.0 (62.4; 79.4)

615 (56.5; 71.0)

Baevsky's AP

2.26 (1.88; 2.40)

2.21 (2.06; 2.27)

2.01(1.82; 2.19)

1.89 (1.72; 2.02)

LFS by Pirogova

0.67 (0.55; 0.78)

0.69 (0.63; 0.70)

0.75 (0.68; 0.83)

0.81(0.75; 0.90)

Table 5. The comparison of distributions of clinically significant subjective features of athletes with different types of regulatory support of the
cardiovascular system

> > > >
S E ks S
© b= © ©
=] .2 2 =]
g = g = g = g =
Uncomfortable sensations n 31 10 1 17 10 1 82 6 0 39 5 0
in the heart % 738 |238 |24 |607 (357 (36 (932 (68 |00 886 |14 |00
Feeling of interruption in the n 31 1 0 17 1 0 80 7 1 43 1 0
heart work % 738 [262 (00 (607 393 |00 [909 (80 |11 |97.7 |23 |00
n 31 8 3 19 6 3 81 7 0 32 9 3
Sweating at rest
% 738 [190 (741 679 |214 (107 |920 |8.0 0.0 727 |205 (6.8
n 30 1 1 21 5 2 75 13 0 34 10 0
Sweating at night
% 714 26.2 24 75.0 17.9 71 85.2 14.8 0.0 77.3 22.7 0.0
n 21 18 3 1 14 3 40 45 3 22 21 1
The feeling of fatigue after sleep
% 50.0 (429 (741 393 |500 ([10.7 |455 511 34 50.0 |[47.7 |23
n 39 2 1 21 6 1 76 9 3 43 1 0
Headache after sleep
% 92,9 48 24 75.0 214 3.6 86.4 10.2 34 97.7 2.3 0.0
n 2 26 14 2 19 7 45 38 5 19 20 5
Sweating at low loads
% 4.8 619 [333 (741 679 |250 |[51.1 432 |57 432 |455 |14
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typical of the Types of regulation I and I1, which are observed
in the centralization of cardiac rhythm regulation. In Type
I, they occur periodically and often in every fourth athlete
(23.8 % and 2.4 %, respectively). They are slightly more
often in Type II: in 35.7 % and 3.6 % of cases, respectively.
However, they are also periodically registered in Types 111
and I'V: in 6.8 % and 11.4 % of cases. On the other hand, they
often occur in only 2 athletes (1 %) of the entire group studied.

The subjective sign associated with the feeling of interrup-
tions in the heart is mainly found in athletes of Type I and II
regulation (periodically in 26.2 % and 39.3 %). In Types III
and IV itis rare (9.1 % and 2.3 %). However, it was detected
as frequent in one of the athletes belonging to Type III. It is
quite informative that despite a significant sinus arrhythmia,
no sensations in work of interruption were fixed among
athletes of Type I'V.

Other features of the options for centralization (Types I
and II) and autonomy (Types III and IV) of cardiovascular
regulation are not significantly related. However, with optimal
(Type III) regulatory support, sweating at rest is the least
often (8 %). In other types, it occurs from 26.1 % to 32.1 %
of cases. At the same time, with excessive influence of the
sympathetic division (Type II) it is often in 10.7 % of cases,
and with excessive vagotonic impact (Type IV) —in 6.8 %,
which does not clearly differentiate these groups. Sweating
at night is the least often, in 14.8 % of cases, periodically
occurs in athletes of Type III. In others it ranges from 22.7 %
to 28.6 %, which also does not allow to characterize as specific
for any of the Types.

Athletes of Type II complain of sleep fatigue more often
—50.0 % periodically and 10.7 % often. However, in other
Types it occurs in 50.0 % to 54.4 % of athletes and is less
often — from 2.3 % in type IV to 7.1 % in Type 1. The symp-
tom associated with post-sleep headache is in some way
different. Most often (in every fourth athlete) it is observed
in Type I It is rarely fixed (2.3 %) in Type IV. On the other
hand, it occurs in every seventh athlete with optimal (Type
IIT) regulation. A sign of sweating at low loads, which is
registered in the vast majority of athletes (95.2 % and 92.9 %
of cases, respectively) was quite characteristic for Types I
and II. However, with the autonomy of regulation (Types 111
and V), it is also often and is observed in half (48.9 %) and
more (56.9 %) of athletes.

Discussion

The analysis of subjective signs that characterize the general
condition, sleep and feelings during training revealed that
most changes in athlete’s feelings determine the nature of the
adaptive reactions of the body that occur in the training process.
Symptoms that are rare and may be of clinical significance in the
development of cardiovascular overstrain have been identified.
These included: uncomfortable sensations in the heart, a feeling
of heart failure, sweating at rest, headache after sleep, sweating
at low loads, the presence of fatigue after sleep, night sweats.
They are quite rare in athletes. Exceptions are the signs
that characterize the presence of fatigue after sleep and the

activity of the activation of autonomous mechanisms of ther-
moregulation, as well as autonomic dysregulation (according
to sweating).

Discomfort in the heart is a non-specific symptom that can
occur in various conditions related to heart function, such as
myocardial ischemia with excessive stretching of the heart
chambers, which can occur with increasing end-diastolic size,
a number of inflammatory diseases of different layers of the
heart, aortic lesions, etc. [47-50]. These sensations can also
have reflexive nature and be associated with the condition
of the spine or excessive activation of the branches of the
sympathetic ANS [51-53]. Despite the fact that this feature
is quite rare in the surveyed group of athletes (often in 1 %
of cases and periodically in 15.3 % of cases), it deserved a
meticulous analysis, which showed its significant predomi-
nance in the centralization of regulatory effects on heart rate.
However, in some cases, it can occur with the predominance
of autonomous influences.

Feeling of heart failure is also a non-specific symptom;
however, it has a clear connection with heart function, namely
arrhythmia. This feature in the studied group of athletes is
also quite rare (often in 0.5 % of cases and periodically in
14.9 % of cases). Its presence, as a rule, may indicate the
appearance of an extrasystolic form of arrhythmia, and,
most likely, ventricular [47,49]. However, it can be variably
present as sinus node weakness, when one or more heart
contractions may occur [54]. Other forms of arrhythmic
disorders usually have a more stable course. The same
forms such as sinus arrhythmia, which is characteristic of
athletes, or atrial extrasystole, usually do not cause sub-
jective sensations. Thus, in athletes belonging to Type 1V,
who have very pronounced sinus arrhythmia, the feeling
of interruption in work was noted in only 2.3 % and only
periodically.

Sweating at rest in the absence of other symptoms is a sign
of adjustment of thermoregulatory processes and stress of
the autonomic nervous system in ensuring metabolism. In
the whole group of surveyed athletes, this symptom is often
present in 4.5 % of cases, and periodically — in 14.9 % of
cases. Taking into account the type of cardiac rhythm regula-
tion, it was the least often (in 8 % of cases) in optimal (Type
III), most often in 32.1 % and 27.3 % of cases in autonomic
dysregulation of the sympathetic and parasympathetic type,
respectively. Quite rarely it occurred in Type I (26.1 % of
cases).

Headache after sleep is a very important sign of impaired
cerebral blood flow during sleep and failure to restore neck
muscle tone, which also has autonomous determinants [54]. In
general, among athletes, it occurs frequently and periodically
in 11.4 % of cases. However, it may also indicate deterioration
in the regulation of systemic circulation and be accompanied
by an increase (more often) or a decrease (less often) in blood
pressure. Most often, it shows the predominance of sym-
pathicotonic effects in every fourth athlete. Rarely (2.3 %) it
is observed with a predominance of vagotonic effects.

A rather important sign of the presence of autonomic
dysregulation is night sweats, when a number of anabolic
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processes, aimed at restoring the structures and functions
of the body after daytime stress of catabolic mechanisms
associated with life, take place [22]. Usually, sweating during
sleep is accompanied by lytic processes of thermoregulation,
which implement the return of accumulated heat, as in case
of a number of inflammatory diseases [23]. In athletes,
sweating during sleep can characterize the processes of hy-
pothalamic-pituitary and autonomic dysfunction and indicate
the tension of adaptive mechanisms in the body [10]. In our
study, night sweats occur frequently and periodically in one
of five athletes (only 20.8 % of cases).

Signs of fatigue after sleep and sweating at low physical
loads have a certain pre-nosological significance. These
symptoms are quite common: in 53.5 % and 66.3 %, respec-
tively. The presence of fatigue after sleep is a characteristic
sign of insufficient recovery, but it can occur with excessive
stress of the previous day, when the body has little time to
fully recover, and the presence of sweating at low physical
loads, usually characterizes the stress of adaptive mechanisms
[10]. Certainly, these signs are significant with frequent
registration.

Conclusion

Subjective features can be used to verify the regulatory features
of the cardiovascular system, which are associated with the
centralization of effects (for the majority of signs). However,
their intertype individual differentiation is difficult. On the
other hand, the autonomy of influences can be determined as
a manifestation of optimal regulatory support (Type III) only
in the absence of most subjective features, and not always.
An even bigger problem is the definition of Type IV, which is
differentiated from Type III, only on the basis of sweating at
rest (27.3 % vs. 8 %), which is not a clear subjective feature,
although it can help distinguish between states of high fitness
and overexertion according to parasympathetic type.

So, taking into account the types of heart rate regulation,
the questionnaire can be helpful in determining the condi-
tion of the athlete. It is most likely that it can be effective in
differentiating states of overstrain by parasympathetic type
and state of high fitness.
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