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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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PROFESSIONAL ATHLETES WITH OFFICE PREHYPERTENSION OVER ANNUAL
TRAINING MACROCYCLE

Ataman Y.A., Brizhataia [.A., Zharkova A. V., Moiseenko 1.0., Ovechkin D.V.

Sumy State University, Ukraine

According to 2018 ESC/ESH Guidelines the office systolic
blood pressure (BP) within the range of > 130 and <140 mm Hg,
and diastolic BP within the range of > 85 and <90 mm Hg are
regarded as the high normal blood pressure [1]. Such BP level
is a risk factor for cardiovascular events and the development
of hypertension [2]. The meta-analysis of scientific data has
proven that there isn't a major systematic difference between
the blood pressure of athletes and non-athletes [3]. The same
investigation states that the increase in blood pressure of athletes
depends on the level of strength or endurance exercises and is
the most frequent issue arising during periodic examinations;
the spreading of prehypertension, according to the majority of
data, can exceed as much as two-thirds of all patients under
investigation. An increase in arterial blood pressure of athletes
may be caused by the non-functional overreaching syndrome
and a related altered autonomic cardiovascular activity towards
parasympathetic inhibition and sympathetic activation,
decreased baroreceptor sensitivity [4]. While performing
ambulatory blood pressure monitoring, it was disclosed that
more than 33% of the football players even with optimal BP
had masked hypertension during daytime and more than 50% of
all professionals had high ambulatory BP during night-time [5].
The spreading of masked hypertension increases in the group
of young athletes affected by stress and professional activity,
especially in those who have high normal BP (prehypertension)
and whose risk of cardiovascular events may be even higher than
in case of sustained hypertension [1]. The recommendations
mentioned above suggests using ambulatory or home blood
pressure monitoring to reveal masked hypertension. However,
ambulatory monitoring has a few downsides that could
significantly influence indicators of athletes. The key ones
among them are the discomfort while exercising, changes
in daily schedule and the device functioning while sleeping.
Home BP monitoring is devoid of those disadvantages;
this method is more feasible for applying under dynamic
conditions and enables long-term repeatable evaluations to be
performed throughout the day [6]. Given the high spreading of
hypertension among professional athletes involved in different
types of physical activity, we aimed at studying the daily profile
of BP during three phases of annual training macrocycle, which
include preparation, competitive and transition [7,8]. Each of
these periods is characterized by various physical and emotional
strains, adaptation challenges during flights and the frequency
of circadian variations, nutritional habits, etc. The factors
mentioned above can significantly influence an athlete's overall
health status, along with blood pressure indicators.

The article aims to study the changes in athletes' blood pressure
with hypertension performing strength or endurance exercises
within different phases of their annual macrocycle.

© GMN

Materials and methods. Thirty professional track and field
athletes were enrolled in this project from September 2017 to
September 2020. Professional athletes were active participants
of the national team of Ukraine on track and field athletics,
participated in official competitions, their weekly training time
in the past six months was more than 10 hours.

It was revealed that all participants of the investigation
had high normal office blood pressure (SBP >130 and <140;
DBP > 85 and <90 mm Hg). The participants were divided
into two groups: the first one comprised athletes involved
principally in strength exercises during the preparation and
competitive phases (Str-group), including such track and field
activities as discus throwing, shot-put and jumping; the second
one comprised endurance exercises (800 m marathon, race
walking), respectively (End-group). Since not all athletes were
able to follow the suggested protocol for measuring BP and its
monitoring, each group was finally comprised of 15 participants.
All procedures were performed in accordance with the WMA
Declaration of Helsinki. Informed consent was obtained from
all participants, and the study was approved by the local ethical
committee. The group distribution of athletes took place after
in-depth investigations at the beginning of the pre-season,
general characteristics of study subjects are present in Table 1.

Table 1. General characteristics of study subjects at the beginning of
the investigation.
Str End p

Age (years) 227(29) 22.1(4.1) 0.552

Female distribution (%) 15.4% 33.3% 0.387
Years of training 9.7 (3.0) 8.9 (3.0) 0.509
Disturbances of the 20.0% 33.3% 0.680

musculoskeletal system

BP measurements were performed in the office using the
oscillometric method with appropriate cuff size determined from
arm circumference measurement according to a standardized
protocol for measuring BP in the office [1]. BP was measured
at rest three times at each limb with an interval of 1 minute, the
average BP value recorded between the last two measurements.
If the difference between BP on two limbs were detected, the
higher values were taken into account. BP was measured at
home by the athletes themselves twice a day (after waking up
and in the evening, at least 2 hours after the training session)
over the course of 3-7 days (M=5.2 (0.9) days) according to
the recommendations regarding the performance of home
BP monitoring [1]. Along with that, the athletes underwent
anthropometric measurements, consultations regarding potential
complaints and physical examination. The measures mentioned
above were performed three times a year: during the annual



training macrocycle's preparation, competitive and transition
phases. The average duration of the preparation phase is 219.8
(16.3) days of competitive one - 75.2 (8.1) days, of transition
one (including unscheduled periods) - 70.0 (7.7) days.

The statistical analysis was performed using the SPSS 17
program. The average values were given as M (SD), where
M is an arithmetic mean, SD is a standard deviation, and
the comparison of means was carried out using the Mann—
Whitney test method. Discontinuous variables were given as
per cents; the comparison was carried out using the 2 criterion
calculation along with the Yates correction. The comparison of
average values during different phases of the annual macrocycle
was carried out using the ANOVA method for repeated
measurements, of frequency variables — using y2 criterion
calculation. To calculate the probability of symptom appearance
in groups, the relative risk (RR) indicator was used; the odds
ratio (OR) was used to analyze these factors' association with
the BP level. Statistical significance was defined as two-sided
P<0.05.

Results and discussions. The critical feature of endurance
exercises is the maximum employment of the body’s abilities
to perform oxygen uptake during workouts primarily within
the aerobic range. The athletes involved in that type of physical
activities commonly have low body mass indexes, adipose
ratio, blood changes, along with changes in respiratory and
cardiovascular systems, aimed at the maximum adaptation to
repeating challenges, often caused by excessive exercising.
However, along with repeating strains, other common negative
factors include emotional stress, the change of climatic and
geographical parameters, current recovery problems after
important competitions. The factors stated above may directly

influence the blood pressure; the presence of its high normal
level in athletes during office measurements may be an
individual’s physiological feature and a sign of maladaptation
requiring at-home monitoring. Those issues are relevant for
Str-group as well; however, the sport peculiarities predetermine
specific body’s adaptive characteristics and the frequency and
progression of health issues.

We revealed that athletes with prehypertension often had
symptoms of chronic stress and autonomic dysfunction and that
they undergo excessive exercising. However, as presented in
Table 2, the symptoms development frequency isn’t significantly
different between the groups under investigation, although
in specific periods of the preparation phase, some symptoms
prevalence could be observed in most participants. The athletes
with prehypertension more often than others complained about
having sleep disturbances and low tolerance to physical strains;
the hardest was the competitive phase with almost all symptoms
occurring frequently. During the transition phase, the most
frequent symptom for athletes with high normal BP was sleep
disturbances, but its occurrence hasn’t exceeded 20% in both
groups.

Training monotony and continuous physical strains can lead to
overstrain and autonomic disorders, however, there hasn’t been
any significant difference between these two indicators in the
groups under investigation. As expected, the most stressful were
the preparation and competitive periods, but for the End-group
athletes during the transition phase, the per cent of training
monotony had a growing tendency compared to the competitive
period (46,7% vs 33,3%), however, it hadn’t become statistically
significant.

Table 2. The dynamics of anthropometric parameters, peculiarities of training activities and symptoms during the annual macrocycle.

Preparation p Competitive p Transition P
Str 24.01 (4.9) 22.9 (4.2) 24.07 (4.3)**
BMI (kg/m? 222 2 .
(kg/m?) End 22.13 3.1) 0 21.6 (3.2) 0.263 22.09 (2.3) 0.006
Str 15.8 (3.6) 15.4 (4.1) 19.0 (4.2)*
0,
Fat% End 12.2 (2.7) 0.037 11.5(2.1) 0.002 15.1 (3.5)** 0.015
Training time (hours |Str 18.4 (3.5) 15.3 (2.7) 12.0 (3.6) ***
0,061 0.660 0.105
per week) End 19.1 (3.7) ’ 16.4 (4.1) 14.5 (3.4)*
Fatigue lasted more | Str 6.7% 40.0% 13.3%
than twoweeks  End  13.3% ! 53.3% 0714 0.591
- Str 40% 20% 13.3%
T . . 111
raining monotony End 60% 0.553 33.3% 0.680 46.7% 0
Sleep Str 20% 40% 20%
Disturbances End 20% 0648 53.3% 0714 20% 0648
Increased effort for | Str 33.3% 33.3% 6.7%**
the. same amount of End 46.7% 0,709 33.3% 0.699 13,39 1
training load
Increased sensitivity | Str 20% 33.3% 13.3%
to coldness or heat  End 26.7% ! 33.3% 0.699 13.3% 0.591
Other symptoms of | Str 20% 33.3% 13.3%
dysautono-mia End 20% 0.648 26.7% ! 13.3% 0,591
Rest office Str 56.8 (10.8) 57.47 (9.4) 59.5(9.8)
0.04 0.003 0.40
heart rate End 66.0 (12.6) 7 69.87 (10.1) 62.93 (9.3) 7

*- p<0.05 comparing average values of one group throughout three periods of training.
**_ p<0.01 comparing average values of one group throughout three periods of training.
***_p<0.001 comparing average values of one group throughout three periods of training.
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Table 3. Office and home blood pressure of athletes on different training phases.
Preparation P Competitive p Transition P
Str 134.9 (3.3) 136.5 (3.0) (173(;)2*
Office systolic BP 0,549 0.047 12'7 7 0.280
End 134.6 (7.5) 134.8 (2.8) (5.9)%%*
. Str 136.1 (7.3) 142.5 (10.2) 131.3 (8.6)**
H lic BP .984 .01 384
ome systolic BE max End 1349 (8.4) 0.98 133.1 (7.6) 0.019 132.3 (7.0) 0.38
. . Str 83.5 (4.7) 85.9 (3.1) 79.5 (4.5)**
Office diastolic BP End 79.47 (6.6) 0.085 81.5 (5.5) 0.011 764 (5.7) 0.142
81.5
Home diastolic BP max Str 85.0(6.2) 0.952 ILLG5) 0.002 (6.1)%** 0.968
End 84.7 (5.2) 83.7 (5.9) 81.9 (6.2)*

*- p<0.05 comparing average values of one group throughout three periods of training;
**_ p<0.01 comparing average values of one group throughout three periods of training;
***.p<0.001 comparing average values of one group throughout three periods of training.

Table 4. Hypertension development risk depending on the phase of the annual macrocycle

RR OR LDL UDL p
Preparation 3.0 3.5 0.351 25.65 0316
Competitive 4.0 7.43 1.013 15.8 0.048
Transition 2.0 2.15 0.203 19.75 0.553

When comparing the office's average values, and the maximum
values of home BP, the differences between Str-group and End-
group regarding all parameters during the competitive phase
were revealed (Table 3). In particular, the value of p, when
being compared to the average maximum value of the home
diastolic BP, was the lowest amounting to 0.002 (Str 91.1 (5.5)
vs End 83.7 (5.9)).

BP incators of athletes in groups during the
competitive period of the annual training
macrocycle

140
120
100
40 I ' ' '

Office SBP Office DBP

o
=

[=1]
=

Home-max SEP Home-max DBP

m5tr m End

Fig.1. BP indicators of athletes in groups during the competitive
period of the annual training macrocycle.

As shown on the figure 1, the average value of the maximum
home systolic BP in the Str-group has exceeded the normal
threshold and rose to 142.5 (10.2), in End-group this level
has accounted for 133.1 (7.6) (p=0.019). While investigating
the frequency data, we discovered that the spreading of
hypertension during preparation, competitive and transition
periods in the Str-group has consecutively accounted for 20%,
53.3% and 13.3%. The same indicators have accounted for
6.7%, 13.3%, and 6.7% in the End-group, respectively. When
comparing the give above data, the statistically significant

© GMN

difference of hypertension spreading between Str-group and
End-group during the competitive phase has been detected, i.e.,
p=0.02. Nevertheless, only in one case, the hypertension was
characterized as an isolated systolic one; in the rest of cases,
the increase of both the systolic and the diastolic BP has been
observed.

It is also presented in Table 3 that the competitive phase is
characterized by the highest values of systolic and diastolic BP,
except for the End-group, where they were the highest only
when measured in the office during competitive period. In Table
4, the calculated relative risk and the odds ratio are given. In
particular, we revealed that the statistically significant increase
of the hypertension development risk is a common feature for
the second phase of the annual training macrocycle, i.e., the
competitive one (p=0.048).

Therefore, we could claim that the peculiarities of activity
(the prevalence of strength or endurance exercises) of athletes
with high normal BP are related to the hypertension frequency
and increased BP level. Considering that the difference of the
frequencies of the autonomic symptoms in both groups wasn’t
statistically significant, and hypertension in the Str-group was
of a masked nature and could have not been detected if the
measurements were not performed.

It is known that the competitive phase of the annual macrocycle
is characterized by emotional strains, flights, exhausting sporting
competitions. Fatigue, chronic stress, circadian variations,
and daily schedule alterations may lead to the emergence of
autonomic symptoms and an increased BP. The relative risk of
hypertension for athletes with high normal BP during this phase
equals 4, which exceeds the corresponding indicator during the
transition phase twofold. The Str-group BP increase is more
prominent; athletes of this group had much greater hypertension
during the competitive stage. To detect hypertension in time and
correct the factors influencing athletes, home BP monitoring
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is recommended along with scheduled medical examinations.
However, further investigations on more significant groups
of participants are needed to determine the persistency of the
detected changes, to analyze the night profile of BP, especially
in athletes with sleep disturbances and autonomic symptoms, as
well as to identify the influence of those factors on the success
in sports and the general state of the body etc.

Conclusion.

The probability of hypertension development is more significant for
athletes from Str-group with high normal blood pressure during the
annual training cycle's competitive period. The increase of hypertension
frequency isn’t supported by the growth of autonomic symptoms
frequency in those individuals compared to the End-group. To detect
hypertension in time, we suggest performing home BP monitoring for
athletes with high normal blood pressure during the competitive period.
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LONG-TERM BLOOD PRESSURE VARIABILITY
IN STRENGTH AND ENDURANCE PROFESSIONAL
ATHLETES WITH OFFICE PREHYPERTENSION
OVER ANNUAL TRAINING MACROCYCLE

Ataman Y.A., Brizhataia I.A., Zharkova A. V., Moiseenko
1.O., Ovechkin D.V.

Sumy State University, Ukraine

Abstract. Considering the high spreading of arterial
hypertension (AH) in professional athletes involved in different
types of physical activities, as well as the high probability of
its development in individuals with high normal blood pressure
(BP), we aimed at investigating the daily profile of BP during
three periods of annual training summer macrocycle: the
preparation, competitive and transition ones. The investigation

10

included 30 athletes having levels of systolic BP >130 and <140;
as well as diastolic BP > 85 and <90 mm Hg during a thorough
office examination in the preparation phase, who were divided
into two groups without changes on age, sex, the duration of the
sporting career depending on the type of a performed physical
activity — strength (Str) and endurance (End). The athletes
underwent office BP measurements and home BP monitoring
(over the course of 3-7 days (M=5.2 (0.9) days), medical
consultations, anthropometric and clinical examinations on
each phase of the macrocycle.

Although symptoms of chronic stress and autonomic
dysfunction were quite common in athletes with prehypertension,
still the emergence of the detected symptoms didn’t differ
significantly between two groups under investigation. When
comparing the average values of office and home BP, the
differences between Str-group and End-group regarding all
indicators during the competitive phase have been identified. In
particular, the levels of home diastolic BP differ the most — in
Str-group they amounted to 91.1 (5.5) mm Hg, whereas in End-
group to 83.7 (5.9) mm Hg (p=0.002). Nevertheless, the average
maximum home systolic BP in Str-group has exceeded the high
normal limit and accounted for 142.5 (10.2) mm Hg, in End-
group the same parameter was 133.1 (7.6) mm Hg (p=0.019).
The spreading of hypertension during preparation, competitive
and transition periods in the Str-group has consecutively
accounted for 20%, 53.3% and 13.3%.; in End-group the BP
has accounted for 6.7%, 13.3% and 6.7% respectively, herewith
during the competitive phase that indicator in Str-group was
much higher (p=0.02), and the relative risk of developing
hypertension during the competitive phase equaled 4 (p=0.048).

Therefore, the increase of AH frequency and the level of BP
in athletes involved in strength exercises isn’t supported by an
increase of autonomic symptoms development in comparison to
the athletes performing endurance exercises, i.e. the frequency
of asymptomatic, masked cases has a tendency to rise. To
detect hypertension in time, we suggest performing home BP
monitoring for athletes with high normal blood pressure during
the competitive period.

Keywords. Prehypertension, masked hypertension, blood
pressure monitoring, athletes, athletic performance

JOJI'OBPEMEHHASA BAPUABEJIBHOCTbD
APTEPHUAJIBHOT'O JABJIEHUA Y
HNPO®ECCHOHAJIBHBIX CIIOPTCMEHOB,
BBINNOJTHAIOIUX HAT'PY3KH HA cnay
n BBIHOCJINBOCTbD, C O®PUCHOU
HNPETMNEPTEH3UEN HA HNPOTAXKEHUN

rogaoBoro TPEHUPOBOYHOI'O MAKPOLIUKJIA
VY4uuteiBasi BBICOKYIO PaclpOCTPaHEHHOCTh apTepHaAIbHOM
runieprensuu  (AI) y mpodeccHoHaNbHBIX CHOPTCMEHOB,
3aHUMAIOIIUXCS PA3INIHBIMH BUIaMU (PU3UICCKOM aKTHBHOCTH,
a TaKXKe€ BBICOKYIO BEPOSITHOCTh €€ Pa3BUTHS Y JIUII C BBICOKUM
HOPMAITbHBIM apTepUalbHBIM JaBicHueM (A]l), MBI TOCTABHIIN
LeNb  HMCCIIeNoBaTh CcyTouHBIH npodwis AJl. B TeueHue
TpeX TMEepUOJ0B TOJOBOIO TPEHUPOBOYHOTO MAaKPOIIMKIIA:
MOJTOTOBUTEIBHOIO, COPEBHOBATEILHOTO M MepexoaHoro. B
HCCIIeIOBaHUEe OBUTH BKIIFOYCHBI 30 CIIOPTCMEHOB C YPOBHEM
cucronuueckoro AJ[>130u<140; a rakxe quacronuyeckoro AJl



> 85 1 <90 MM pT. — IpH TIIATEIEHOM O(UCHOM O00CIICIOBAaHUU
Ha dTarle MOATOTOBKH, KOTOPbIE ObIIIM pa3/ieeHbl Ha IBE TPYIIITBL,
PaHIOMHM3HMPOBAHHBIX MO BO3PACTY, MO, POIOKUTEIEHOCTH
CIIOPTHBHOW Kapbephbl B 3aBHCUMOCTH OT BHJA BBINOJIHIEMOMH
¢usnueckoil Harpys3ku - cuibl (Str) m BeiHOCHUBOCTH (End).
CooprcmeHam  mpoBomwid  oducHoe w3MepeHue AJl u
MoHUTOpHpoBaHHe AJ] B JOMamIHMX YyCIOBUSX (B Te4YeHHE
3-7 mueit (M=5,2 (0,9) mHs), MEIWUIIMHCKHE KOHCYIBTAIIWH,
AHTPONIOMETPUYECKOE U KIMHHYEecKoe oO0ciesoBaHle Ha
KaxJ0H (aze MakpoImKIIa.

Hecmotpst Ha TO, 4TO HalIM4YKME CHUMIITOMOB XPOHHYECKOTO
cTpecca ¥ BEreTaTMBHOW JAUCQOYHKIUH y CHOPTCMEHOB C
MIpEerunepTeH3uell BCTPEYaNInCh JOBOJIBHO YacTo, OJHAKO
TOSIBJICHWE  BBISBJICHHBIX  CHMITOMOB  JIOCTOBEPHO  HE
pa3nyuanoch MeXIy JIBYMs HCCIeNyeMBIMH rpyrmnaMu. [Ipu
CPaBHEHHM CpEAHMX 3HAaYeHWH O(QUCHOTO U JIOMAIITHETO
AJl paznmmumst Mexnay Str-rpymmoi u End-rpynmoit mo Bcem
TIOKazarenei B Te4eHHEe COPEBHOBATEIHHOTO 3Tara, B YaCTHOCTH,
Haubonee pa3IMyaliiCh YPOBHH MCXOAHOTO JHACTONMYECKOTO
Al — B rpymne Str onu cocraBmm 91,1 (5,5) MM prcr,
toraa kak B rpynne End 83,7 (5,9) mm pr.cT. =0,002), Tem He
MEHee CpelHee MaKCHMallbHOEe JOMAalllHEe CHCTOJIMYECKOe
AJl B Str-rpymnmne HpeBBICHIO BEPXHIOI T'PaHUIly HOPMBI U
cocrasmio 142,5 (10,2) MM pT. cT., B End-rpynme ananornaHsii
mokazarenb coctaBwi 133,1 (7,6) mm pt. ). PactpocTpanenue
BBISIBJICHHS] apTEepHaIbHON THIIEPTEH3WH B IOATOTOBUTENILHOM,
COpPEBHOBATENIbHOM M TIEPEXOJHOM IIepHofax B Str -rpymme
COCTaBUIIO mocienoBarenbao 20%, 53,3% u 13,3%; B End rpymme
AJl cocraBuiio 6,7%, 13,3% u 6,7% COOTBETCTBEHHO, MPU ITOM
Ha COPEBHOBATEJIFHOM 3Talle TOT MOKa3areib B Ipymme Str Obu
3HaunTenbHO BbIme (p=0,02), a OTHOCHUTENBHBIN PUCK Pa3BUTHS
AT Ha copeBHOBaTenbHOM dtare pasasuics 4 (p=0,048).

Takum oOpa3zom, yBenmnueHue dyactoTel AT M ypoBHsA
AJl y CHOPTCMEHOB, BHINOJHSIOMINX CHIIOBBIE HAarpy3KH,
HE CONPOBOXKIAETCS YCHJICHHEM pa3BUTHS BEreTaTHBHOU
CHMITTOMATHKH o CpaBHEHHIO co CTIOpTCMEHaMH,
BBINOJHSIONMMY  HAarpy3KM Ha BBIHOCIMBOCTH, T. €. YacToTa
OECCUMITTOMHBIX, MACKMPOBAaHHBIX CIIy4aeB HMEET TEeH/ICHLIHIO
MEHBILIEH BBIPOKEHHOCTH. [IJIs1  CBOEBPEMEHHOTO  BBISBICHUS
apTepHabHOM THIEPTEH3UN MBI TIpE/iylaracM IPOBOIUTH JIOMAIIIHEEe
MoHuTOpHpoBanue AJl cropTcMeHaM € BBICOKMM HOPMAaJIbHBIM
apTepHabHBIM 1aBIICHUEM B COPEBHOBATEIIBHBIN IEPHO],

KiroueBble  cnoBa:  MperumepreH3us,  MacKUpOBaHHAs
THIIEPTEH3Us,, MOHHUTOPUPOBAaHHE apTEepHAILHOTO IaBICHHUS,
CIIOPTCMEHBI, CTIOPTHBHBIE PE3YJIbTATHI.
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