OPUIT'MHAJIbHBIE UCCJNTIEQOBAHUA

Heart Rate Levels in the Populations of the Russian
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Heart rate (HR) acceleration is one of the risk factors of the number of prevalent chronic non-communicable diseases.

Aim. To evaluate changes in mean levels of HR in the Russian Federation (RF) and the United States of America (USA) in different age and sex groups
from 1975 to 2014.

Material and methods. HR levels in men and women of different age groups were evaluated in the populations of the RF and the USAin 1975-1982
and in 2007-2014 by the secondary analysis of cross-sectional trials data. A total number of cases was 48974.

Results. In 80™ years of XX century Russian men and women of all age groups had lower HR as compared to the USA, the distinctions were statistically
significant in all age groups except for men aged 25-34 years (p<0.0001). During the next 3 decades HR significantly decreased in all groups of the
USA population, while the RF population demonstrated variety of HR levels trends in different groups, absolute distinctions in mean values were
relatively small and did not exceed 2 beats per minute. At the present time HR levels are less in the RF as compared to the USA in women aged 25-55
years and in men aged 25-34 years; in 55-64-year old men HR is somewhat higher in the RF than in the USA, other groups revealed statistically in-
significant distinctions.

Conclusion. The USA evidently loosed out to the RF in mean levels of HR in all age groups 35 years earlier. During the next 3 decades situation has
been worsened as applied to the RF and distinctions with the USA have been largely smoothed over.
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YacToTa cepAeyHbIX cokpalueHuii B nonynsumsx Poccuiickon ®epepaumm n CoeanHeHHbIX LLiTaToB AMepuky B TpUaLLaTMNETHEN NepcnekTuBe
CeetnaHa AHatonbeBHa LLlanbHoBa, Bnagumump fanvkosud Bunkos*, AHHa BnagnmuposHa KanyctvHa, AnekcaHgp Imutpresund ees
HaumoHanbHbIV MeAULIMHCKMIA MCCeA0BATENbCKUIA LIEHTP NPOMUNaKTU4eCKO MeaULMHbI

Poccms, 101990, Mocksa, Metposepurckuin nep., 10

Yacrota cepaedHbix cokpatyeHntt (YCC) aBnseTcs ogHUM 13 (hakTOPOB PUCKA LUMPOKO PACMPOCTPAHEHHbBIX XPOHWUHECKMX HerHbeKUMOHHbIX 3abone-
BaHUN.

Lenb. M3y4nTs anHamuky cpegHunx yposHert YCC B Poccuiickon @egepaunm (PD) n CoeamHerHbix LLtatax Amepurkn (CLUA) B pasnnyHbix
BO3pacTHbIX 1 MonoBbIx rpynnax ¢ 1975 no 2014 r.

Matepuan n metopbl. [1ocpeCTBOM BTOPUYHOIO aHanM3a AaHHbIX OLHOMOMEHTHbIX MccneaoBaHnii nonynaumm PO n CLLUA B 1975-1982 1 2007-
2014 T n3y4eHbl BenunymnHbl HYCC 'y My>KHNH U KEHLLIMH Pa3HbIX BO3pacTHbIX rpyn. ObLee Ymicno HabmogeHun — 48974,

Pesynbratbl. B 80-X rogax XX Beka BO BCeX BO3PACTHbIX Mpynnax My>X4uH v XeHLMH cpeaHue ypoBHKM HCC Bbinn Huke B PO B cpaBHeHun ¢ CLLIA,
BO BCEX rpynnax, KpoMe My>uduH 25-34 fieT, 3T1 pasnmuns cratTuctndeckn sHadnmbl (p<0,0001). 3a nocneaytoume 30 net 8 CLLUA Bo BCex rpynnax
YCC pocToBepHO cHU3MNAch, AMHamumka HCC B PO xapakTepr30Banach pa3HOHANPaBIeHHOCTbIO B Pa3HbIX rpynnax, abconioTHbIe Pa3nnyms CpeaHuX
BEINYMH OTHOCUTENbHO HEBENMKM, 1 He MPEeBbIWAIOT 2 yA,/MUH. B HacToswwee Bpems cpedHme BenuimHbl HCC B PO MeHbLle B cpaBHeHunn ¢ CLLA 'y
KEHLMH 25-55 neT ny My>XUuH 25-34 neT, y Myx4uH 55-64 net YCC B PO Heckonbko Bbille B cpaBHeHnn ¢ CLUA, B 0CTanbHbIX rpynnax pasnnyms
CTaTUCTNHECKU HE3HaYUMBI.

3akniouyeHue. CLUA oveBngHo npourpbisanv PO 35 net Hasag no cpefHM ypoBHaAM HYCC BO BCex BO3pPaCTHbIX rpynnax. 3a nocneayloLme Tpy ae-
CATUNETUS CUTYaLMsA NPUMeHUTENbHO K PO yxyawwmnack, U pasnnynsa ¢ CLLIA B 3Ha4MTeNbHOM CTENEHN HUBENMPOBaNNCh.

KntoueBble croBa: 4acToTa CepAeyHbIX COKPaLLeHWI, akTopbl pUcka, cepaeqHo-cocyamcTbie 3abonesanus, NHANES I, Continuous NHANES,
DCCE-PO.
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Heart rate (HR) of a healthy person is varying
from 50 to 75 beats per minute (bpm) depending
on age, sex and life style. It is determined by activity
of the sinus node cardiac pacemaker under influence
of the vegetative nervous system. HR reflects wide
range of physiological and pathologic conditions and
adapts to support cardiac output and maintain vital
organs perfusion [1].

In accordance with experimental and clinical trials
data steady HR acceleration can be at the forefront
of coronary atherosclerosis pathogenesis and its
complications development. Mechanical and meta-
bolic factors resulted from HR increase can promote
atherosclerosis progression [2].

High HR is an important factor determining my-
ocardial ischemia as it leads to increase in myocardial
oxygen consumption and decreases myocardial per-
fusion due to reduced diastole. The higher base HR
the stronger possibility of an ischemic event. At a
base HR of less than 60 bpm, the probability of HR
acceleration causing the ischemic event is 8.7%
as compared to 18.5% at a HR of more than
90 bpm [3].

There are many evidences that HR acceleration is
an important factor influencing unfavorable out-
comes in such patients with persistence of the effect
after adjustment for other risk factors [4]. Prospective
trials revealed independent relationship between
high HR and increased cardiovascular morbidity and
mortality [5,6]. In particular, HR of more than 80
bpm was demonstrated to more often cause athero-
sclerotic plaque disruption which is a basis for acute
coronary syndrome development [7]. The authors
consider a HR of more than 80 bpm to be an impor-
tant independent risk factor of myocardial infarction
morbidity and a predictor of death in such patients
[7]. Results of examination of a cohort of Russian
men and women had also demonstrated progressive
reduction in survival and, accordingly, increase in
mortality rates at HR of more than 80 bpm [8].

On the other side many randomized clinical trials
have shown that decrease in HR is beneficial to car-
diovascular patients’ prognosis. There are some data
testifying that reduction in HR by itself is more im-
portant than influence of pulse-decreasing drugs, in
particular, beta-blockers. So, Goteborg study
demonstrated favorable effect of metoprolol at HR of
more than 70 bpm but it was not significantly better
than a placebo effect at HR <70 bpm [9].

Vazir et al. (2018) recently published results of a
study of associations between HR and different out-
comes [10]. The trial, which enrolled 15680 pa-
tients, of them 8656 women (55.2%), showed that
HR acceleration in consecutive measurements was

YacTtoTa cepaeyHbIx cokpatieHmit (4CC) 300poBOro Yeno-
BeKa CoCTaBnseT NpnbnmsutensHo ot 50 1o 75 yaapos B Mu-
HyTy (yOo,/MWH), B 3aBMCMMOCTI OT BO3pacTa, nona 1 obpasa
KW3HW. OHa onpefensaeTcs akTMBHOCTLIO KIIETOK KapamocTu-
MYyfnSaTopa CUMHYCOBOrO Yy31a Mof BAWSHMEM BeretaTMBHOM
HEePBHOWM CUCTEMBI, HO Tak>Ke OTPaXkaeT LUMPOKMI CNeKTp du-
310SI0TNYECKMX M NATONOMMHECKX COCTOSIHNW 1 aanTnpyeTcs
ILNs noAfep>XaHus cepeqHoro BbIbpoca 1 coxpaHeHns nep-
Dy3MM XKN3HEHHO BaXKHbIX TKaHeM 1 opraHoB [1].

Kak 6bIno nokasaHo B 3KCNepUMEHTanbHbIX U KINHUYeC-
KMX MCCNefoBaHuaX, YCTOMYMBOE yYallleHne CepaedyHoro
PUTMa MOXET UrpaTb NPSMYIO POJib B NaTOreHese KopoHap-
HOMO aTepPOCKIePO3a 1 ero 0CNoXHeHnn. CBA3aHHbIE C yBe-
nnyeHnem HYCC MexaHnYeckne n metabonmnyeckme GakTopbl
MOTYT YCKOPATL MPOrpeccupoBaHime atepockieposa [2].

Bbicokas YCC aBngetca BaxHbIM (PakTOpOM, onpenensio-
WM MLIEMUIO MUOKapAa, NOCKOMbKY NOTpebneHme K1cno-
pofa MMOKapLAOM YBENNYMBAETCH, N YMeHbLUaeTca nepdysmsa
MWOKapAaA 113-3a YMeHbLUIEHWs AnacTosibl. Yem Boile 6a3oBas
4acToTa nynbca, TeM Oofblle BEPOATHOCTb ULLIEMUYECKOTO
anm3opa. MNMpw 6asoBoM ceppeyHom putMme <60 ya/MVH Be-
POATHOCTb YCKOPEHUA CephedyHOro prTMa, Bbl3blBAIOLLErO
NeMUYeCcKUIA 3nmn3oa, coctaBnaet 8,7%, No CpaBHEHWIO
¢ BepodATHOCTbIO 18,5% npu ceppedHom putme >90 ya,/MUH
[3].

BonbLuon 06beM 0Ka3aTeNbCTB MOKa3bIBAET, HTO yBeNnye-
Hue HCC aBnsetca 04eHb BaXXHbIM (haKTOPOM, BINSIOLLMM Ha
HebnaronpusTHbIE UCXOAb! Y TaKMX NMALMEHTOB, U 3TOT 3P deKT
COXPaHAETCA NOCS1e KOPPEKTUPOBKM Ha Apyrme (hakTopbl pycKa
[4]. B npocrneKkTnBHbIX NCCNef0oBaHWAX YCTaHOBNEHA He3aB W -
C1Mas CBA3b MEXAY BbICOKOM YaCTOTOM MyfbCa U MOBbILLEHHOW
cepaeyHO-COCYAMCTON 3a00NeBaEMOCTbIO 1 CMEPTHOCTBIO [5,
6]. B 4actHocTL, ObINo NokasaHo, 4to YCC >80 ya,/MUH Yalle
NPUBOAMT K Pa3pyLLEHNIO aTePOCKIepOTUHECKOM ONALLKK, HTO
SIBSIETCH OCHOBOW Pa3BUTUS OCTPOrO KOPOHAPHOMO CUHAPOMA
[7]. ABTOpbI cHuTatoT, 410 HCC >80 ya,/MUH ABAETCA Cepbes-
HbIM HE3aBUCUMbIM (PaKTOPOM prcka 3a00neBaeMoCT U Bax-
HbIM NPeAMKTOPOM CMEPTHOCTM Y MauUMeHTOB C OCTPbIM UH-
dapktoM Muokapga [7]. Pe3synbratbl, NonyyeHHble Npu
0bCnefoBaHNN POCCUINCKON KOTOPThI MY>XUYUH U XKEHLLMH,
TaKxe nokasanu, 41o npwm YCC >80 ya,/MWUH NPOrpeccMBHO
CHMXK3ETCA BbIXXKMB3aEMOCTb, M, COOTBETCTBEHHO, PACTET CMepT-
HocTb [8].

C Apyrow CTOPOHbI, B MHOTOYUCIIEHHbBIX PaHAOMU3POBaH-
HbIX KINMHWYECKNX UCCefoBaHMAX NOKa3aHo, YTO YMeHblLue-
Hre YCCy OonbHbIX CepAeYHO-COCYANCTbIMM 3a00NeBaHNAMMN
OnaroTBOpHO BNMSIET Ha NPOrHO3. MIMeloTcs AaHHble, cBMae-
TeNbCTBYIOWME O TOM, YTO OoJlee BaXHOe 3HaYyeHne nmeet
cHukeHme YCC KaK TakoBOe, @ He BAMAHME NMyIbCypekaloLLmx
npenapaToB, B YacTHOCTU, OeTa-agpeHobnokaTopos. Tak, pe-
3yneraTbl [eTeboprckoro nccnefoBaHWs nokasanu, Y4to BMme-
LaTeNbCTBO MeToMnposiona Obio  GnaronpusaTHbIM - Mpr
4YCC>70 ya,/MVH, HO He HaMHOTO Nyylle, YeM nnauedo npu
YCC <70 ya/mMuH [9].
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prognostically unfavorable. Increasing of HR with the
course of time correlated with mortality rates and
nonfatal outcomes of heart failure, myocardial infarc-
tion and stroke in the examined cohort.

Consequently, existing evidences confirm impor-
tance of HR measurement in routine clinical practice
to reveal persons at increased risk of unfavorable out-
comes. However routine clinical practice often un-
derestimates HR significance.

Our study was aimed at evaluation of changes in
HR mean values in various age and sex cohorts of the
Russian Federation (RF) and the United States of
America (USA) populations from 1975 to 2014.

Material and methods

The work used data of population-based studies
conducted in the National Medical Research Center
for Preventive Medicine in 1975-1982, protocols of
the studies had been published earlier [11,12]. These
data were combined in a sample with the working
title as “RF-1980". Data of the “ESSE-RF” (Epidemi-
ology of cardiovascular diseases and their risk factors
in different regions of the RF), cross-sectional obser-
vational trial dealt with a random systematic stratified
multistage sample formed by the territorial principle
and conducted in 2012-2014, have also been used
[13]. The research was approved by the Ethics Com-
mittees of the National Medical Research Center for
Preventive Medicine, the National Medical Research
Center named after V.A. Almazov and the National
Medical Research Center of Cardiology. All partici-
pants of the study had signed the informed consent
to processing of personal data.

The received data were further compared with
data of cross-sectional studies of unorganized civilian
population of the USA of the NHANES series:
NHANES Il (1976-1980) and Continuous NHANES
(C.NHANES, 2007-2012). The design of these stud-
ies and methods of measurements were described in
the relevant documentation available at the National
Center for Health Statistics (NCHS) site, the USA
[14].

Age, sex and HR levels were analyzed. Each pop-
ulation-based study compared HR levels in men and
women of the following age groups: 25-34, 35-44,
45-54 and 55-64 years. The number of cases in the
groups (n) are listed in the “Results and discussion”
section.

Statistical analysis was performed with help of the
standard statistical procedures. Nonparametric
methods were preferred for the groups comparison,
in particular, Mann-Whitney U-test was used. Mean
values and standard deviations (M and SD) were also
calculated.

CoBceM HefaBHO Obinu onyoNMKOBaHbI pe3ybTaThl Ucce-
[oBaHua accoumaum HCC ¢ pasnnyHbIMU MCxodamu, npes-
cTaBneHHble Vazir u coaBT. (2018) [10]. Pe3ynbrathl
obcnepoBaHna 15680 nauweHToB, B TOM 4ucie 8656
(55,2%) eHLWWH, nokasanu, 4to ysennyeHne YCC npu
noc/Ief0BaTeNbHbIX M3MEPEHMAX ABNAETCA MPOrHOCTUYECKHN
HebGnaronpusaTHbIM. B 06CnegoBaHHOM KOropTe HapacTtaHue ¢
TeyeHVem BpemeHn YCC u npupocta YCC koppennpoBano co
CMEPTHOCTBIO M HedaTanbHbIMKM UCXOOAMU CEPAEYHOV Heo-
CTaTO4HOCTU, MHaPKTa MUOKAPAA Y MHCYNETa.

TakumM 0Opa3oM, MMeloLLMeCs pe3ynsTaThbl NOATBEPXXAAOT
BaXHOCTb n3MepeHns YCC B NoBceAHEBHOW KIIMHUYECKOMN
npakTUKe 415 BbIABIEHWNS NML, C MOBbILEHHbBIM PUCKOM He-
OnaronpuaTHbIX McxopoB. OQHAKO B peanbHOM NpakTuke Lo
cux nop ponb YCC 4acTo HelooLeHMBaETCS.

Llenblo HacTosLLero MccnefoBaHNs SBASETCA M3ydYeHue an-
HaMuKKM cpeaHux yposHen HYCC B Poccum n CLLA B pa3fiinyHbIX
BO3PaCTHO-MONOBbIX KaTeropuax ¢ 1975 . no 2014 r.

MaTepunan n meToapl

B paboTe mcnonb3oBaHbl AaHHblE MOMYAALUMOHHBIX POC-
CUNCKUX NCCnefoBaHMM, BbIMOMHeHHbIX B 1975-1982 . B
HauMoHanbHOM MeAMLMHCKOM WUCCNeaoBaTeNlbCKOM LeHTpe
npodUNakTNieckon MeamLMHbI, MPOTOKOJ KOTOPbIX onybnn-
KoBaH paHee [11, 12], 371 AaHHble ObiN 00beAMHEHb! B Bbl-
Dopky C ycnoBHbIM Ha3BaHueM PD-1980. Mcnonb3oBaHsbl
TakXe [aHHble OAHOMOMEHTHOro HabnogaTenbHoro
NccnefoBaHus «3NMaeMmnonorms cepaeyHo-coCcyancTbix 3a-
DoneBaHUN U MX aKTOPOB pUCKa B Pa3fNYHBIX PErnMoHax
Poccuiickon Qenepaupm» (SCCE-PD), BbinonHeHHoro s 2012-
2014 rr., B KOTOPOM MCMONb30Banacb CYOPMMPOBaAHHAA MO
TEePPUTOPUANTBHOMY NMPUHLMMY Cly4anHas cMcTeMaTMYecKas
cTpaTUdUUMpoBaHHas MHoroctyneH4atas Bblbopka [13].
NccnenoBaHne onobpeHo atmdeckummy kommtetammn OrbY
«HaumoHanbHbIV MEAULNHCKNIM MCCNeaoBaTeNbCKNN LIEHTP
npodunakTnieckomn megmumHbl», OIreY «HalroHanbHbIN Me-
OMLMHCKNIA NCCNefoBaTeNbCkmM LIEHTP MMeHn B.A. Anmasosa»
1 OTBY «HaunoHanbHbIM MEAULNHCKN UCCNe0BaTeNbCKMIN
LeHTp Kapauonorum». MHhopMmnpoBaHHOe cornacune Ha ob-
paboTKy NepCcoHanbHbIX AaHHbIX NOAMMCAHO BCEMW Y4aCTHN-
KaMW IaHHOIO UCCNeaoBaHNS.

MpoBoawnM conocraBneHme ¢ AaHHbIMY OAHOMOMEHTHbIX
NCCNefOBaHNM HEOPraHM30BaHHOW MOMyNALMM rpaxkhaH-
ckoro HaceneHus CLUA cepum NHANES: NHANES Il (1976-
1980 rr.) u Continuous NHANES (C.NHANES, 2007-
2012 rr.). [In3anH aTux UCCNeaoBaHNA 1 METOAbI onpeaene-
HWS NoKa3aTenen onmMcaHbl B COOTBETCTBYIOLLEN AOKYMeHTa-
umm, BoctynHom Ha cante National Center for Health Statistics
(NCHS) CLLIA [14].

AHanum3npoBany Bo3pacr, non, senn4nHbl HCC. B Kaxkaom
13 NONYNALUMOHHBIX UCCNefoBaHnn BennynHbl YCC cpaBHM-
BaNN Y MY>XXUVH U XEHLLMH B BO3PACTHbIX rpynnax 25-34, 35-
44, 45-54 n 55-64 net, 4ncno HabmodeHu B rpynnax (n)
npuBeneHo B pasaerne «Pe3ynbratbl M 00CyXaeHWe.
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Results and discussion

Results of comparison of HR in the populations of
the RF and the USA at the end of the tenth years of
this century and 30 years earlier are listed in Tables 1
and 2, respectively.

In accordance with ESSE-RF and Continuous
NHANES of 2007-2012 data mean HR was less in
Russian women under 55 years and men aged 25-
34 years as compared to the USA population; in men
aged 55-64 years HR was somewhat high in the RF
than in the USA; other groups revealed insignificant
distinctions (Table 1).

According to the data of 35-year statute of limi-
tations (Table 2) mean HR was less in all age groups
of Russian men and women than this in American
groups, the distinctions were statistically significant
in all groups except in men aged 25-34 years.

So, 35 years earlier the populations revealed dis-
tinct unidirectional differences: HR was less in the RF
as compared to the USA. At the present time these
differences have been largely smoothed over, how-
ever the trend to higher HR among Americans re-
mains in majority of age groups (especially in
women).

As Table 3 shows HR changes in the RF during
30-year time span were diverse in different groups,
absolute distinctions of mean levels were relatively
small and did not exceed 2 bpm.

HR has significantly decreased in all the USA
groups in the 30-year time span (Table 4).

So, inaccordance with our study results American
men and women of all age groups have significantly
decreased HR during the 30-year time span. In the
RF changes of mean HR was relatively small and di-
verse in different age and sex groups.

Similar data were received at comparison of HR
in a sample of American men of the LRC study and
Russian men in the Moscow-Leningrad sample which
presented two Soviet centers (participants of the
LRC) — Russian men revealed lower HR. It could be
explained by higher exercise load in Russian men and
is in line with our study results. Three decades earlier
the RF could not boast of large number of motor-cars
which were rather welfare measure than means of
transport; while the USA were more urbanized, this
led to higher prevalence of low physical activity and
higher mean HR in men [15]. At the present time the
RF is characterized by very large number of motor-
cars, low physical activity of residents, wide preva-
lence of stress loads; while the USA, having achieved
a higher level of welfare, are looking toward increase
in physical activity which results in decreased HR —
association of high level of physical training with low
HR is well known [16,17].

[nga ctatmctnyeckoro aHanmsa MCnosb3oBany CTaHdapTHbIe
CTaTucTn4ecKme npoLenypb!. [Mpy cpaBHeHUM rpynn nNpeanoyre-
HWe OTAABaNM HeNapaMeTPNYecKMM MeTofaMm, B HaCTHOCTU, 1C-
nonb3oBanu U-kputepnit MaHHa-YUTHU. PaccimTbiBanm Takxke
cpeaHe BeNMYMHbI M CTaHOAPTHble OTKIIOHeHUA (M 11 SD).

Pe3ynbTaThl M 00cyXaeHne

Pesyneratel cpaBHeHMsa BenndmH HYCC B nonynaumax PO u
CLUA B koHLe 2010-x IT. 1 TPUALATLIO rofaMm paHee npef-
CTaBneHbl B Tabn. 1 1 2, COOTBETCTBEHHO.

Mo paHHbIM KccnepoBaHut DCCE-PO 1 Continuous
NHANES 2007-2012 rr. cpegHue BenmdnHel HYCC B PO
MeHblUe B cpaBHeHnn ¢ CLUIA Ang XeHLWMH 10 55 neT 1 MyX-
YuH 25-34 net, y Myx4nH 55-64 net HCC B PO Heckonbko
Bbllle B cpaBHeHWK ¢ CLLIA, B oCTanbHbIX rpynnax pasnn4msa
HemocToBepHbl (Tabn. 1).

Mo paHHbIM 35-neTHen gasHocT (Tabs. 2) BO BCex BO3-
PaCTHbIX FPYMMax My>X4MH U XeHLWWH cpefHue yposHn HYCC
Huxe B P® B cpaBHeHunmn ¢ CLLIA, Bo Bcex rpynnax, Kpome
MY>XUUH 25-34 neT, 3TV pa3nn4msa CTaTUcTYecku 3Ha4nUMbI.

Taknm obpa3zom, 35 neT Hazag Mexay nonynaumammn Ha-
Onopanucb oT4eTNVIBble OHOHAMNpPaBEHHblE Pa3NNyns —
YCC B PD Obina HUxe B cpaBHeHun ¢ CLUA. B HacTosiLlee
BpPeMS 3TW PasNnNyns B 3HaYNTENIbHOW CTeNeHU HUBENMPOBA-
NNCb, XOTS HaMPaBJIEHHOCTb NX B CTOPOHY Ooree BbICOKOro
ypoBHs YCC cpefiv aMepuKaHLEB COXpaHUNachk B 6ONbLUNH-
CTBE BO3PACTHbIX rpynn (0COBEHHO Yy XKEHLLMH).

3 gaHHbIX Tabn. 3 BUOHO, 41O AnHammka YCC B PO 3a
30-NeTHMM Nepro, XxapakTepr3yeTCs pa3HOHaNPaBIeHHOCTbIO
B pa3HbIX rpynmax, abComnoTHbIe Pa3Nnymsa CpeaHMX BETUYMH
OTHOCUTENbHO HEBENTUKM, 1 He MPEBBILLAIOT 2 Y,/ MUH.

B CLLIA 3a 30-netHum nepwuop, (1abn. 4) YCC noctoBepHo
CHWM3MSIacb BO BCEX rpynnax.

Takm 06pa3om, No AaHHbIM Hallero aHanmsa, B CLUA 3a
30-neTHMN Nepmuoa, UMeNo Mecto 3HAYUTENBHOE CHUXEHME
YCC BO BCEX BO3PACTHbIX FPYMNax My>XYMH U XXeHLLUMH. B PO
n3mMeHeHus cpegHert YCC oTHOCUTENBHO HeborbLUMe 1 pas-
HOHanpaBs/eHHble B Pa3HbIX BO3PACTHO-MOMOBbIX IPynMax.

CxofHble faHHble OblNu NonyYeHsbl Npu cpaBHeHun YCC B
MY>KCKOM amepukaHckon Bbibopke LRC-Study 1 MockoBcko-
JleHnHrpaackor Bbibopke, KoTopas NpeacraBnsna 2 COBETCKMUX
LeHTpa, ydactHnka LRC — pycckue MyxXyuiHbl umMenn bonee
HM3Kkyto YCC. 310 Moo ObITh CBA3aHO C OOJbLUEN (DU3HECKOM
Harpy3Kkom pOCCUNCKMX MYXXYMH, M XOPOLLIO COrnacyeTcs C no-
JIy4eHHbIMW B HACTOALLEM UCCIeOOBaHNN pesynsrataMu. Tpu-
[uaTb neT Haszapf Poccus He Morna noxBactaTbcs OONbLUMM
41CNOM aBTOMODUNEN, KOTOPbIE CKOpee ABAANUCL NokasaTte-
nemM GNarocoCTosHWs, Yem CpeaCcTBOM NepeaBUXXeHNs, Toraa
kak CLLIA 6binn 6onee ypOaHN3MpPOBaHHBIMM, HTO MOBIEKIO
DOorbLLYIO0 PAaCMPOCTPAHEHHOCTb HN3KOW (DM3MHECKOMN aKTUBHO-
CTV 1 Dornee BbICOKYIO MOMYNALMOHHYIO HacTOTY MybCa Yy My>X-
4mH [15]. B Hactoduwee Bpema Poccmga xapakTtepusyercs
Hanu4emM o4eHb OONbLLIOrO KONMYeCTBa aBTOMOOMNEN, Maown
DU3NYeCKOM aKTMBHOCTBIO FpaxaaH, LIMPOKOWM pacnpocTpa-
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Table 1. Heart rate in the populations of the RF (ESSE-RF) in 2012-2014 and in the USA (C.NHANES) in 2007-2012
Tabnuua 1. YactoTa cepaeyHbix cokpalleHur B nonynsaumax PO (3CCE-P®) 8 2012-2014 rr. n CLWA (C.NHANES)

B 2007-2012 rr.

Age (years) Parameter Men Women
Bo3spacr (ner) MNapametp My>X4uHbI JKeHWMHbI
ESSE-RF / 3CCE-P® CNHANES p ESSE-RF / 3CCE-P®  C.NHANES P

25-34 n 2059 500 2333 517

HR, bpm / YCC, yn/MuH 71.5£11.1 729+11.6  0.02 73.7£10.6 78.1£12.1 0.0001
35-44 n 1687 517 2509 600

HR, bpm / 4CC, yp/muH 72.0£10.9 723121 05 74.1£10.5 76.1£12.0 0.0001
45-54 n 2050 538 3842 553

HR, bpm / YCC, yn/MuH 72.5£11.5 719125 0.1 73.3£10.8 74.4£11.3 0.01
55-64 n 2095 490 4472 501

HR, bpm / 4CC, yn/muH 72.3+11.6 71.0£12.8 0.2 73.0£11.2 73.6+11.4 03
This Table and Tables 2,3,4 present mean levels of HR in the groups (M+SD), level of distinctions significance between the groups (p) by the Mann-Whitney U-test and the number of cases (n) in respective
age groups of men or women
31eck 11 B Tabnnuax 2,3,4 npueseHsl cpentie BenvnHbl YCC B rpynnax (M£SD), ypoBeHs 3HauMocTin pasniauit (p) Mexay roynnami no U-kputepuio MaHHa-YirTHu 1 4ncno Habriomemii (n) B coot-
BETCTBYIOLLYX BO3PACTHBIX rPYMMaX MYXYMH WA XeHLLMH

Table 2. Heart rates in the populations of the RF (RF-1980, 1975-1982) and the USA (NHANES Il, 1976-1980)
Tabnuua 2. YactoTa cepaeyHbix cokpalleHuii B nonynaumax PO (Pd-1980, 1975-1982 rr.)
n CIUA (NHANES I, 1976-1980 rr.)

Age (years) Parameter Men Women
Bo3pacr (ner) Mapametp My>X4nHbI JKeHLWuHbI
RF-1980 / P®-1980 NHANESII  p RF-1980 / P®-1980  NHANES II p

25-34 n 715 95 932 120

HR, bpm / 4CC, yp/MuH 73.4£9.8 753%12.7 0.1 74.9£10.0 80.6£11.0 0.0001
35-44 n 2886 69 1431 72

HR, bpm / HCC, yn/muH 71.5+10.2 76.7+£10.3  0.0001 73.3+10.2 78.3£11.9 0.0001
45-54 n 5248 90 1390 80

HR, bpm / YCC, yn/muH 71.8+10.4 77.7£12.5 0.0001 72.8+9.4 81.7£11.7 0.0001
55-64 n 1971 122 1332 138

HR, bpm / HCC, yn/MuH 71.6+10.6 78.3%12.5 0.0001 73.4+9.7 81.0£13.0 0.0001
The RF-1980 combined sample included men and women, the residents of Moscow and Leningrad ities. From the sample of NHANES Il residents of USA cities with a population of more than 3 million people
were selected for this comparison
06benyHeHHas Bbibopka PO-1980 BK0YZET MyXUWH U XeHLLVH, NPOXVBaBLLMX B ropogax Mocksa 1 JleruHrpag. 113 nonynauwm NHANES If 4ns saHHoro cpasHeris otobparbl xutenu ropogos CLUA ¢
Hacenemem bonee 3 MaH Yenosex

Table 3. Heart rates in the Russian population in 1975-1982 (RF-1980) and in 2012-2014 ESSE-RF)
Tabnuua 3. YactoTa cepaeyHbiX COKpaLLeHUI B poccninckon nonynaumnm B 1975-1982 rr. (PP-1980)

1 2012-2014 rr. (3CCE-P®)

Age (years) Parameter Men Women
Bo3pact (ner) Mapametp My>XunHbl JKeHLWwuHbI
1975-1982 2012-2014 p 1975-1982 2012-2014 p

25-34 n 715 2059 932 2333

HR, bpm / YCC, yn/MuH 73.4£9.8 71.511.1 0.001 74.9£10.0 73.7£10.6 0.0001
35-44 n 2886 1687 1431 2509

HR, bpm / YCC, yn/MuH 71.5£10.2 720109 0.1 73.3£10.2 74.1£10.5 0.03
45-54 n 5248 2050 1390 3842

HR, bpm / HCC, yn/MuH 71.8£10.4 725115 0.02 72.8£9.4 73.3£10.8 0.08
55-64 n 1971 2095 1332 4472

HR, bpm / YCC, yn/MuH 71.6£10.6 723116 0.04 73.4£9.7 73.0£11.2 0.01
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Table 4. Heart rates in the population of the USA in 1976-1980 (NHANES II) and in 2007-2012 (C.NHANES)
Tabnuua 4. YactoTa ceppeyHbix cokpalleHuni B nonynsaumm CLUA B 1976-1980 rr. (NHANES 11)

1 2007-2012 rr. (C.NHANES)

Age (years) Parameter Men Women
Bo3spacr (ner) Mapametp My>Xu4nHbI JKeHLWMHbI
1976-1980 2007-2012 p 1976-1980 2007-2012 p

25-34 n 901 500 1000 517

HR, bpm / YCC, yn/MuH 76.4£12.2 72.9%11.6  0.0001 813114 78.1£12.1 0.0001
35-44 n 653 517 726 600

HR, bpm / 4CC, yp/muH 77.8%£12.4 72.3£12.1  0.0001 82.5%12.2 76.1£12.0 0.0001
45-54 n 617 538 647 553

HR, bpm / YCC, yn/MuH 78.9£12.9 71.9£12.5 0.0001 81.4%11.7 74.4£113 0.0001
55-64 n 1086 490 1176 501

HR, bpm / 4CC, yp/MuH 78.3£12.8 71.0£12.8 0.0001 81.5£125 73.6£11.4 0.0001

The NHANES |1 study used data from all observations, not just residents of large cities (in contrast to the data in Table 2)

B vccnenoBaHvv NHANES |1 11conb30BaHbl JaHHbIe M0 BCeM HabmioeHaM, a He TOMIbKO MO XUTENAM KpyMHbIX FOPOA0B (B OTA4ME OT AaHHbIX Tabn. 2)

Currently HR is regarded as one of the major car-
diovascular risk factors, many trials have demon-
strated positive correlation between HR and
cardiovascular morbidity and mortality indepen-
dently on other risk factors. However, disagreement
between scientific data and clinical guidelines still
exists [18].

Observational studies demonstrate that a lower
HR has a protective effect on the cardiovascular sys-
tem. On the other side, high resting HR is a mortality
predictor in wide variety of population groups, that
include general population, patients with coronary
heart disease, hypertension, heart failure and previ-
ous myocardial infarction [19].

So, HR can be potentially useful and simply
measured biomarker of general state of health. Low-
ering of HR in selected subgroups of population may
be an effective strategy of interference aimed at dis-
eases risk reduction and improvement of health state
prognosis.

Conclusion

Consistent outputs have been made at analysis of
four large-scale samples (RF-1980, ESSE-RF,
NHANES Il and the Continuous NHANES) of the
populations of two different countries: the RF and
the USA. A total number of analyzed cases was
48974. The USA evidently loosed out to the RF in
mean levels of HR in all age groups 35 years earlier.
During the next 3 decades situation has been
worsened as applied to the RF and distinctions with
the USA have been largely smoothed over.

HEHHOCTBIO CTPECCOBbIX COCTOAHUM, Toraa kak CLLIA, nepenas
Ha Oonee BbICOKMI YpOBeHb B1arocoCcTosHNs, MakCMMabHO
CTPEeMATCH NOBbILLATh PU3NYECKYIO aKTUBHOCTb, YTO BeYeT
CHueHne YCC — cBfA3b Mexay BbICOKMM yPOBHEM (u3nye-
CKOW NoArotoBku 1 HM3kom YCC xopolo n3sectHa [16, 17].

Xota YCC B HacTosLLLee BpeMs CHUTAETCA OAHMM U3 OCHOB-
HbIX CepAeYHO-COCYANCTbIX (PaKTOPOB PUCKa, a B3aMMOCBA3b
mMexay ysenudeHHon YCC 1 NoBbILLEHHOW cepae4HO-Ccocyan-
CTOM 3200MeBaeMOCTbIO 1 CMEPTHOCTbIO HE3aBUCKMMO OT AAPY X
napamMeTpoB pucka Obina nokasaHa BO MHOTMX 1cCefoBa-
HMAX, BCE elle CyLlecTBYeT PaCXOXAeHME MexXay HayYHbIMU
OAHHBIMUY N KITUHUYeCKUMU pekoMeHaaumamn [18].

HabniopatenbHble NccnegoBaHMs NokasbiBaloT, 4To Oonee
HM3Kas 4acToTa NyfibCa OKa3blBaeT 3aLLUMTHOE OeNCTBME Ha
cepae4Ho-cocyamcTyto cucreMy. C Apyrom CTOPOHbI, BbICOKas
YCC B nokoe ABNSETCH NPeANKTOPOM CMEPTHOCTM Y CaMblX
pa3HbIX FPYNM HACeneHus, BKlo4as o0LLee HaceneHme, naun-
EHTOB C MLLIEeMMYeCKon BoNe3HbIo cepaLa, TMNepToHren, cep-
[EYHOV HeLOCTaTOYHOCTBIO, MOCSIe MHMapKTa Mrokapaa [19].

TakumM obpazom, HCC MoxkeT ObITb MOTEHLMANLHO nones-
HbIM W NIerko n3MepsieMbiM O1OMapKepoM OBLLEro COCTOAHNSA
300p0oBbS, a n3MeHeHre YCC y oTaenbHbIX FPynn HaceneHus
MOXET ObITb 3 MEKTUBHOW CTpaTerner BMellaTenbCTea, Ko-
TOpas CHUXaET pUck 3a00MeBaHMM U yNy4LLIAeT MPOrHO3 B OT-
HOLLEeH 300POBbS.

3aknoyeHue

HenpoTtrBope4Bble BbIBOAbI MOMyYeHbl MPY aHanmse Ye-
ThIpex KpynHbIx Bbloopok (PP-1980, DCCE-PD, NHANES Il 1
Continuous NHANES) 113 nonynsumim aByx pasHbix ctpaH — PO
n CLLIA. Obulee 41Cno NpoaHanv3npoBaHHbIX B HACTOSLLEN
paboTe HabnoaeHWI cocTaBuno 48974,

CLUA oyeBmaHo npourpbiany PO 35 net Hasag no cpen-
HUM ypoBHsAM YCC BO Bcex BO3pacTHbIX rpynnax. 3a nocue-
ayloue Tpu gecatunetusa cutyaums B PO yxyawmnace, m
pa3nunyns ¢ CLLIA B 3Ha4MTENbHOM CTENEHN HUBENMPOBANUCH.
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