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MiZTOTOBKK MeIuuHKUX (paxiBmiB. HaBomsaTbes pe3ynbTaTu
EMITIPUYHOTO JIOCTIUKCHHS BIUIMBY CHMYJISIIWHHX Ta
NCUXOJIOTIYHUX  TPEHIHTiB  Ha  ICUXOKOPEKLilo i
npodinaKTUKy CHHAPOMY EMOLIHHOTO BUTOPAaHHS JIiKapiB.
BcranoBneHo, mo micns 3a3HaYCHUX TPEHIHTIB Y JKapiB
3HAYUMO 3HUKYIOTBCS MMOKA3HUKHU €MOLIIHHOrO
BUCHAKCHHS, JieTniepcoHati3aiii, TIOJITIIITY €ThCS
CaMONOYyTTs 1 HacTpiil. PekoMeHIOBaHO MPOBEICHHS B
CHUCTEMi  CHMYJSIIWHOTO  HABYAHHA  PI3HOIUIAHOBUX
MCUXOJOTIYHUX  TPCHIHTB Ta  IHOIMX  MPOIEIYpP
MICUXOJIOTTYHOTO CYMPOBO/LY Ta KOHCAJITHHTY.

KarouoBi cioBa: 3aco0u MeAWYHOI CHUMYJISLI,
CUMYJILIHAIN TPEHIHT, IICUXOJIOTIYHIN TPEHIHT, CHHAPOM
EMOILIITHOTO BHTOPaHHS, TICUXOKOPEKIIis Ta
npodinakTuka.
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MOJArOTOBKM  MEOULMHCKUX  crenuanuctoB.  IlpuBogsres
pe3yIbTaThl SMIUPUYECKOTO HCCIICI0OBAHUS BIIMSHUS
CHUMYJSILMOHHBIX ~ M TICHXOJIOTMYECKHX  TPEHMHTOB  Ha
TICUXOKOPPEKIUN U MPOPUIAKTUKY CHHAPOMA 3MOIMOHAILHOTO
BBITOPAHUSl Bpayeil. YCTaHOBJIEHO, YTO IMOCIE YKa3aHHBIX
TPEHMHIOB y Bpadedl 3HAYMMO CHIDKAIOTCS  IIOKa3aTelH
SMOLMOHAIBHOIO HCTOLICHUS, JENEePCOHATN3ALUY, YIIy4IlaeTCs
CaMOYyBCTBHE U HACTpOcHUE. PexoMeHIyeTcs IpoBeACHUE B
cucreme CHUMYJIALIMOHHBIX ~ OOy4YeHHS  pa3HOILUIAHOBBIX
[ICUXOJOTMYEeCKUX  TPEHMHIOB W Jpyrux  Ipouenyp
TICUXOJIOTMYECKOTO COMPOBOXKIEHHUS 1 KOHCAITHUHIA.
KnrodeBble cjoBa: cpeicTBa MEAWIMHCKOW CHMYISIMH,
CHMYJIALMOHHBII TPEHHUHT, ICUXOJIOTNIECKHI TPEHUHT, CHHIPOM
SMOIMOHATBHOTO BEITOPAHNS, MICUXOKOPPEKITHS u
npodrakTHKa.
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Practical issues of studying the role of electronedig phenomena of cardiac activity and impedaricmdy tissues in
the diagnosis of the functional state of the hulmaaly are presented in the article. The purposhepublication is to determine
the clinical diagnostic potential and the apprderiass of applying the computerized methodologwfsinort record of heart rate
variability and the body impedance measurementnigale as an instrumental Objective Structured €ihExamination. The
article presents the results of a survey of fumetily healthy people of different levels of fitness
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The work is a fragment of the research project “Blepment of algorithms and technology for introghgca healthy
lifestyle in patients with non-communicable dissabased on the study of psycho-emotional statuste segistration No.
0116U007798.

Today, the concept of 4P-Medicine is one of thetrposmising models for modern Healthcare.
Prediction, Prevention, Personalization, Partiéiat these are four basic principles of examimatod
treatment of patients according to modern appraadRequirements for medical diagnostic procedures
should increase. First of all, this applies dingttl the communication between the doctor and #iept
and the implementation of the Objective Structu@édical Examination (OSCE) of the patient [6, 1@].

Therefore, the development of objective methodslfagnosing the functional state of the patient
is extremely relevant. The current era of informatiechnology and the computerization of the déstor
workplace has created technical capabilities faoaucing fundamentally new computerized techniques
for physical examination of patients during theiadiexamination of the patient and in the dynandts
treatment. The methodology of an OSCE of patiernitscamply with the principles of 4P-Medicine then
to a greater extent [6,10,14]. Therefore, the ismiemproving the diagnosis and management oéptti
with non-communicable diseases (NCDs) through the of computerized methods of therapeutic
examination and fundamentally new approaches tastilndy of electromagnetic phenomena in patients
with NCDs are of interest for the further developinef medicine and the practical part of healthcare

We came to a preliminary conclusion in the coursa search study that it is electromagnetic
oscillatory (wave) processes in the vascular sydteah are a synchronized indicator of the inteoacti
between the central, autonomic nervous systemspralmegulation and all organs, body tissues. It is
necessary to consider cardiac activity as an iat&lectromagnetic wave cyclical phenomenon nowsTh
cardiac activity has a significantly greater diaggmvalue in assessing the functional state ofbibwty,
and it is a source of complex parameters of thelpmyhysical potential, evaluating the prognostitiea
of the occurrence of adverse cardiovascular evéihis.method of assessing heart rate variability\(HR
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is considered by us as the most promising methogddorming an OSCE in the 4P-Medicine Model. A
short record of HRV (2-5 minutes) is an independecitnique and it is characterized by non-invastgsn
simplicity and speed of execution. It allows yowassess the state of regulatory mechanisms impsa{
11,12, 13].

A non-invasive method of monitoring the state oftabelism is necessary for working with
patients according to the 4P-medicine model. Faabwdism disorders play a key role in the pathogesne
of the onset and progression of NCDs. We suggesusie of Bioelectrical Impedance method (BIM)
measurement with automatic of body compositionwat@on for this purpose [4,8,9].

Diagnostic equipment for HRV-short recording of andtruments for BIM determining body
composition have been developed and certified inyntauntries of the world and in Ukraine. However,
these methods are used very limited or not used &t the practice of OSCE patients.

The purposeof the work was to determine the clinical diagiopbtential and the feasibility of
OSCE patients of HRV-short recording of and BIMettetining body composition as a tool procedure in
functionally healthy individuals.

Materials and methods. An open, non-randomized, controlled study was qreréd at the
Educational and practical Center of Biophotonicd ®aleology of the Department of Internal Medicine
and Emergency Medicine of the Ukrainian Medicaln®tological Academy (UMSA, Poltava, Ukraine).
82 functionally healthy individuals were recruitedoarticipate in the present study. Following anesis,
healthy individuals were familiarized with the exipgental equipment and procedures. The functionally
healthy football players of the teams of the madditional, junior squads were examined duringugine
medical examination (January 2020) of the Vorsldatball Club (Poltava, Ukraine) 60 people (median
age — 20,5+4,7 years, men - 100%; Study Groupetrsgms engage in systematic sports at a profegsiona
level). Anamnestically functionally healthy nonaties - 23 post-graduate doctors (median age =248
years, men - 78%; Study Group 2 - control) werarerad for conducting the annual preventive training
department strategy “Doctor in the fight againstdéCstart with yourself” (2020-2021). The study was
approved by the Ethics Committee of the UMSA. Itsvearried out in compliance with all applicable
ethical rules.

The formula of the methodology included the follogrimethods of multiparameter diagnostics:
1) testing according to an adapted questionnaitetive determination of the psychological typettifude
towards a healthy lifestyle with the identificatiaf predictors of the occurrence of NCDs; 2) BIM
determining body composition; 3) HRV-short recogd{background recording - 5 minutes and Orthostatic
test - 3 minutes).

The formation of the healthy lifestyle componentsvealculated after testing according to the
formula N% = X*100/54 (where X is the total numlmdrpoints scored) and it had the following point
estimate: 0-27 (0-50%) points - low (object-paskiggel (neglect of one’s health occurs in the cesent
on the background of insufficient awareness ofathg lifestyle) 28-45 (52-74%) - medium (objective
-active) level (the respondent has a sufficienelef awareness about the healthy lifestyle, bglaws
his health) 45-54 (76-100%) - high (subjective) ele(sufficient awareness coincides with the
implementation of the health-saving activitieshaf tespondent). Testing assessed the presenca&dalusen
bad habits (drinking, smoking), the level of phgsiactivity (morning exercises, regular exercigepper
nutrition [2].

BIM determining body composition was performed ddoaly Composition Monitor (model HBF-
500-E, Omron Healthcare, Japan) according to tlkemmenended measurement technique. The BIM
monitor automatically calculates the following iodiors: body weight (kg), Body Mass Index (BMI),
Body Fat Percentage (BFP) (5.0-60.0% in 0.1% inergs), Visceral Fat Level (VFL) (at 30 levels in
increments of 1 level), Skeletal Muscle PercentégelP) (5.0-50.0% in 0.1% increments), Resting
Metabolism (RM) (385-5000 kcal) [4,9].

HRV was assessed using a complex (model Poly-Speetrosoft Company, lvanovo, Russia).
Technical requirements and commercial recommenustior the implementation of the research
methodology were observed. Blood pressure was mebefore and after recording HRV. The analysis
of the results of HRV recording was carried outoaudtically by the hardware-software complex Poly-
Spectr. Evaluated automatic conclusion, indicadbigariational Pulsometry and Spectral Analysistélo
power (TP,mc2); Very low frequency (VLFmc2;) - 0,0033-0,04;; Low Frequency power (LRvc?)
0,04-0,19"u; High Frequency power (Hwc?) - 0,15-0,4"11; a ratio of Low Frequency to High Frequency
(LF/HF ratio) [1,3,5,11].

The study used certified medical equipment thathasppropriate metrological conclusions. The
data obtained were analyzed by groups and by peesdBtatistical analysis was performed using tien®
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5.0 software package. The data obtained are pesbeastaverage values with their average error (M+m)
Mann-Whitney U-test was evaluated to determine shgnificance of differences between groups.
Differences and correlations were considered diganit at p <0.05.

Results of the study and their discussionA group analysis of indicators showed that
respondents-athletes (group 1) have a higher tEvesychological formation for a healthy lifestytean
non-athletes-young doctors (group 2). It was fothat 47% of group 1 respondents have a high overall
level of psychological type formation, 53% of tlespondents have an average; 84% of the respondent o
Group 2 have an average level, 4% of the respordem a high level of formation of a healthy lifdet
The following distribution of blocks takes placeG@mnoup 1: 1 block - 66% high level, 34% averagelgv
2 block - 57% high level, 40% average level, 3% lewel; 3 block- 71% high level, 29% average level.
The distribution of levels in Group 2 includes:ladk - 26% high level, 61% average level, 13% lewdl;

2 block - 44% high level, 52% average level, 4% lewel; 3 block - 87% average level, 13% high level
of formation of a Healthy Lifestyle. The data obtd demonstrate greater awareness, awareness and
implementation of health-preserving activities agaithletes.

Understanding the importance and nature of heatthgoving technology is a professional medical
competency. The results obtained indicate a lowlle¥ these competencies among respondent doctors.
The presence of respondents with bad habits, patition, and ignoring physical education in gra2ip
confirms this fact. So, 52% of respondents waskdirong alcoholic drinks, 65% of respondents waskd
weak alcoholic drinks, 6% of respondents was dené&rgy drinks, 44% of respondents was smoke, 61%
of respondents do not adhere to normotrophic mri85% of respondents consume more than 6 gtof sa
per day in group 1. These indicators are lower aprespondents in group 2: 19%, 38%, 12%, 9%, 33%
and 33%, respectively. Professional athletes aedape group 1. 61% of the respondents do not seerc
and 39% of the respondents never go in for spaortthé control group. Significant changes in body
composition were found in respondents of grouptie @averaged anthropometric data for the groups are
given inTablel.

Table 1
General Characteristics of the body composition
Group 1 (n=60) Group 2 (n=23)
Weight (kg) 73.5419.22 74.48+12.07
Height (cm) 182+6.7 176.6+7.8
BMI 22.76x2.92 23.98+2.48
SMP (norm 42-54 %) 41.54+5.88 37.37£5.72*
BFP (norm 8-19.9%) 15.87+3.74 22.65+7.27*
VFL (norm 1-9 level) 4.27+1.10 6+2.42
RM 1742167 1671+207

Note * - the difference is reliable p£0.05 between the characteristics Groupl. Group2.

The obtained personified data made it possibledentify among the functionally healthy
respondents such patients who need to correctlifesityle and improve their health indicators ¢hrs. 3
respondents had latent obesity with an increasd@liBigroup 1. We revealed obesity by BMI in 8 (33%)
people, of which 5 (20%) of the respondents hadlé degree, 3 (13%) had a moderate degree in group
2. At the same time, obesity with an increase i Bfas detected in 11 (48%) of respondents: 4 (10f%)
respondents had a high level of BFP, 7 (31%) gbardents had a very high level of BFP; 2 (8%) of
respondents were diagnosed with visceral obesity.

The data obtained are a consequence of the presemetabolic disturbances in these respondents
and they are predictors of the occurrence of NGDOhke future in our opinion. A fundamentally impaort
established fact is the presence of muscle massiatefy in 16 (70%) of respondents in group 2. This
confirms the fact of metabolic disturbance duengctivity and this is another new early predictbthe
occurrence of NCDs in the future, as we now belig¥as fact is not accidental. As the results tifiree-
year retrospective analysis show, we recorded rauticit in more than half of the surveyed respond
(young doctor) annually, and we found that mora tB@% of respondents (young doctor) showed impaired
fat metabolism. 69 (54%) interns had impaired fatabolism; BMI obesity was found in 31%, BFP
obesity, was found in 17%, visceral obesity wasntbin 7% of people. 55 (93%) interns had a muscle
deficit without gender differences [2,4].

We also believe that the levels of indicators @f ¢éhectromagnetic activity of cardiac activity are
another cluster that allows you to objectively assbe functional state of respondents and theal lef
fitness. Indicators of spectral characteristicslwdf electromagnetic parameters of cardiac actiitgl
variational pulsometry are the most informativedssessing the functional state of respondentsiralbt,
HRYV is an individual diagnostic method that is sews to changes in neuro-humoral regulation and a
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chronological change in indicators during the degoading to the literature. At the same time, gaher
patterns exist, which are also displayed in theayed results by groups. Significant differenceshim
power of spectral characteristics for all indicataf the frequency spectrum were established by us
(Table 2).

Table 2
General indicators of Spectral Characteristics ofthie Heart Rate Variability
group 1 (n=60) group 2 (n=23)
Backgr(_)und Orthostatic test Backgrqund Orthostatic test
recording recording

TP (mc?) 24173471872 7333111772 2918+2042* 2614+1955**
VLF (mc?) 8442+32908 3269+8946 935.5+858.2* 880.4+818.3**
LF (mc?) 7369429211 2918+3429 1080+808.7* 1413+£1218*
HF (mc?) 8362114530 1146+2326 902.4+759.2* 320+£251.7**
LF/HF ratio 1.024+1.071 6.656+5.078 1.433%£0.925 0815.591

Note * - the difference is reliable p£0.0001 between the indicators Background recordihthe difference is reliable g<0.0001
between the indicators Orthostatic test.

So, the spectral activity indices were significatigher in the main group and they corresponded
to the normal range. Apparently, these signifigdifferences are due to a higher level of metaboli$m
substances and a higher energy status as a resy#itematic sports. Spectral indicators were redumnd
there was no balance in the control group, whipkraonalized analysis of the results shows clebdw
and very low overall activity of regulatory mechsmis occurs in 12 (50%) respondents in the contonifg
and average activity is recorded in 8 (32%) respatslin the control group, while activity is highda
above average in 32 (65%) and 17 (29%) of the redgrats of the main group, respectively. A low level
of regulatory disruption was found in 40 (69%) msgents in the main group, an average level of
regulatory disruption occurred in 14 (24%) respantslén the main group versus group 2, where high an
medium levels of regulatory disruption occurred2®% and 50% of respondents, respectively. This
indicates the presence of higher functional reseavaong the respondents of the main group as & oésu
physical fithess, proper metabolism and the comedimg general energy status of the body. Therefore
the spectral characteristics and functional stegebatter in the main group (athletes) than indbetrol
group (not athletes).

Finally, the task to study the clinical effectiveseof the proposed method was successfully
achieved. The results obtained are completely stardi with the data available in science regardhieg
fact that the power of the HRV frequency spectrefifects the power of regulation [1,5,7,15]. Reljabl
large values in athletes demonstrate this cledidpl 2). It is known that chronic distress with gpathetic
hyperactivation is recorded in patients with NC@sarding to HRV [1,5,15]. This was not registerad i
the control group, but a reduced spectrum poweic@tes a decreased regulation of systemic recovery
mechanisms in the absence of systematic sportstisdefers the respondents of the control groupé
risk group for the occurrence of NCDs in the futurhis once again confirms the importance of regula
sports for the prevention of NCDs. Our results seimented the data available in science as weltesin
they proved the presence of significant differenicesardiac activity and metabolism in functionally
healthy young people with different physical ad¢ies. They showed that promising predictors of the
occurrence of NCDs (spectral changes in the agtofithe heart, impaired body composition) can eccu
in functionally healthy people. The state of fuontil health in a patient in his youth does not gote
the absence of a hidden pathology of metabolismragdlation of the body, which will be part of his
cardiovascular continuum in the future.

The attitude of doctors to their health is of gregportance. If the doctor does not adhere to the
principles of a Healthy Lifestyle, then he will no¢ convinced of the promotion of a Healthy Lifésty
among his patients, and he will become ill with NECID the future [2]. This confirms the value and
relevance of applying our proposed methodology taudilly. There are practically no studies of the
assessment of the Health Status of doctors indieetic literature.

1. A comprehensive study of the functional stateh&f body and assessment of respondents'
lifestyle revealed that athletes have an objedtitseltter functional state of the body, a betteichsjogical
type of attitude to a healthy lifestyle, a morereot Healthy Lifestyle than functionally healthymo
athletes.

2. It was found that tested and objective riskdesfor the occurrence of NCDs and the formation
of the preclinical phase of the disease occur imctionally healthy non-athletes. 3) New promising
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predictors of the early occurrence of NCDs havenlmstablished: muscle deficiency, the phenomenon of
a decrease in the spectral power of cardiac agtidit Instrumental impedance measurement and short
recording of HRV methods have significant diagroptitential and can be recommended for widespread
use in the practice of OSCE patients.5) The methfodersonalized diagnostics developed by us that
determines the direction of correction of the wéyife can be used to improve medical monitoring of
patients, diagnostics, and it meets the main @itfrthe 4P-medicine model.

Prospects of further research lie in the fact ttheise research results are intermediate. A dedpdyof the possibilities
of the HRV method in the clinic of internal diseaieplanned.
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