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Pe3rome

IleJsib MCC/IeTOBAHUS: U3YUYUTH TApAMETPhI KOMITPECCUH IPYTHOHN KIETKU MEIUITMHCKUMH pabOTHUKAMKA
TOPOJICKUX CTAIIOHAPOB B CUMYJINPOBAHHBIX YCJIOBUSAX O€3 IPUMEHEH! U ¢ IPUMeHeHNeM JaTInKa KOHT-
poJis KauecTBa KOMIIPECCHH.

Marepuasbl 1 MeTOABL. VccieJoBaHMe TPOBETN B MHOTONIPO(UITBHBIX CTAallMOHapax I. MOCKBBI. B uc-
cJIelOBaHNe BKJIIOUUIN 359 MEIUIIMHCKUX COTPYAHUKA. COTPYIHUKOB pa3e/Inju Ha 4 Tpynnbl: Bpadu (1n=97)
U MeIUIMHCKUE CeCTPhI (n=82) oTaenenuii peannmanuu (OPUT), Bpauu (n=92) 1 MeIUIIUHCKHE CECTPHI
(n=88) MpO(UIBHBIX OT/IeJIEHUN. YUaCTHUKHU BBIITOTHAIN 2 MUHYTBI KOMIIPECCUM IPYHOH KJIETKY 6e3 pu-
MeHeHHA JaTYyiKa KOHTPOJIS KauecTBa KoMITpeccuil rpyHoii kiaetku (KI'K), 3aTeM 2 MUHYTBI KOMITpECCHUH
TPYAHOH KJIETKH C IPUMeHeHNeM JJaTYiKa OT AeuOpUIIATOpa IPU BKIIOUYEHHBIX ayIM0BU3YaIbHBIX IO -
CKas3Kax Ipubopa. AHATHU3UPOBAJIU IIPOIIEHT IIeJIeBbIX KOMIIPECCUH, YaCTOTY U NIyOMHY KOMIIPECCHUH.

PesyusraThl. [TapaMeTpsl KoMnpeccuil B rpymme Bpadeit OPUT BBIXOAWIN 3a Ipeiestbl pedepeHCHBIX
3HaueHui (% 1eseBbix komnpeccuit — 0,5 (0,0; 14,5)%, yacrora 124,1+17,8 B MunyTY, riyomHa 5,6+1,1 cM), B
rpynme meauuHCKnX cectep OPUT — % 1esieBbix komnpeccuit — 0,0 (0,0; 3,5) %, yacrora 123,6+23,7 B MU-
HYTY, ITyouHa 5,3+1,2 cM, B rpynne Bpadeil IpodUIbHBIX OTAeaeHu — % esieBbIX Kommpeccuii — 0,0 (0,0;
1,2)%, uyacrora 123,8+23,2 B MHHYTY, INIyOMHA 5,8+1,2 cM, B IpyIIie MeIUITMHCKUX cecTep MPOQUIbHBIX OT-
JeseHn — % neseBbIx KoMipeccut 0,0 (0,0; 6,1)%, wacrora 119,7+29,5 B MUHYTY, IyOuHa 5,6+1,2 cMm. [Tpu
IIpUMeHEeHNHN JaTYrKa ITapaMeTphbl KOMIIPECCUH CTaTUCTHYECKH 3HAYMMO YIYYIININCh BO BCeX IpymIax:
Bpaun OPUT — % neseBbIx Kommpeccutii 81,6 (64,80; 87,90)%, vactoTa 124,1+17,8 B MUHYTY, ITyOmHAa 5,5+0,2
cM; MenunmHCKHe cecTpbl OPUT — % 1iesieBbIX KoMIIpeccuii 69,1 (47,4; 80,6), yacrora 123,6+23,7 B MUHYTY,
rybuna 5,3+0,3 cM, Bpaun IpoUIbHBIX OTAeIeHnH — % Iie/IeBbIX KoMIrpeccuii 69,30 (50,50; 78,70), uacToTa
123,8+23,2 B MUHyTY, IyonHa 5,4+0,3 ¢M, MEIUIIMHCKIE CECTPBI MPO(PUIBHBIX OTAeTeHUN — % IeJIeBBIX
rommpeccuii 63,70 (42,90; 75,80), uactora 119,7+29,5 B MunyTY, iiybuHa 5,4+0,3 cM. OTIHYUil aHATU3UpYe-
MBIX TapaMeTPOB KOMIIPECCUH MKy COTPYIHUKAMU PA3TNYHBIX OT/IeJIEHIH U JOKHOCTEH He BBISBUIIN.

3akrouenue. [Tapamerpsl koMipeccuid (% I1eIeBbIX KOMITPECCH, 9acTOTa, TTyOMHA) He 3aBUCEU OT
OTJieJIeHN s, B KOTOPOM paboTaeT COTPYIHUK, U 3aHUMaeMOH TO/LKHOCTH (Bpad, MeAUIIMHCKAs cecTpa). [Tpu-
MeHeHNe JaTyiKa KOHTPOJISI KauecTBa KOMIIPECCUN ITO3BOJIMJIO YIyYIIIUTh TapaMeTPhl KOMIIPECCHH 3a cueT
CHITKEHMSA UX YaCTOThI ¥ HOPMAJIU3AINH INTyONHEL. IIpuMeHeHne JaTYnKa He T03BOJIAEeT YBeJTHIUTh % Iie-
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JIEBBIX KOMITPECCHH 10 MaKCUMAaJIbHBIX 3HAYEHUI, YTO CBHIETEILCTBYET O HEOOXOIMMOCTH IIPOBEIeHUST 00-
y4eHUs IpeTiofiaBareseM.

Knaroueebvle croea: kKomnpeccuu 2pyoHOIL KIemKu; 4acmoima KOMnpeccuil; 21youna Kkomnpeccuii
KoHQUINKT HHTEpeCOB. ABTOPHI 3asIBJISIIOT 00 OCYTCTBUY KOH(JINKTA UHTEPECOB.

Summary

Aim of the study: to investigate chest compression parameters by city hospital staff under simulated con-
ditions with and without the use of a sensor device for quality control of chest compressions.

Materials and Methods. The study was conducted in Moscow's multidisciplinary hospitals. The study in-
cluded 359 medical staff members. The participants were divided into 4 groups: physicians (n=97) and nurses
(n=82) from intensive care units (ICU) and physicians (#=92) and nurses (n=88) from specialized departments.
Participants performed 2 minutes of chest compressions without a chest compressions quality control (CCQC)
sensor, followed by 2 minutes of chest compressions using a defibrillator sensor with audiovisual prompts from
the device turned on. The percentage of target compressions, rate and depth of compressions were analyzed.

Results. Compression parameters in the group of ICU doctors were outside the reference range (% target
compression — 0.5 (0.0; 14.5)%, rate 124.1+17.8 per minute, depth 5.6+1.1 cm), in the group of ICU nurses,
the percentage of target compressions was 0.0 (0.0; 3.5)%, rate — 123.6+23.7 per minute, depth — 5.3+1.2 cm,
in the group of specialist doctors the percentage of target compressions was 0.0 (0.0; 1.2) %, rate — 123.8+23.2
per minute, depth — 5.8+1.2 cm, in specialized nurses group the percentage of target compressions was 0.0
(0.0; 6.1)%, rate — 119.7+29.5 per minute, depth — 5.6+1.2 cm. There was a significant improvement in com-
pression performance in all groups when the sensor device was used: in ICU physicians the percentage of
target compressions was 81.6 (64.80; 87.90)%, rate — 124.1+17.8 per minute, depth — 5.5+0.2 cm; in ICU nurses
the percentage of target compressions was 69.1 (47.4; 80.6), rate — 123.6+23.7 per minute, depth — 5.3+0.3
cm, in specialist doctors the percentage of target compressions was 69.30 (50.50; 78.70), rate — 123.8+23.2 per
minute, depth — 5.4+0.3 cm, in specialized nurses the percentage of target compressions reached 63.70 (42.90;
75.80), rate — 119.7+29.5 per minute, depth — 5.4+0.3 cm. There were no differences in analysed compression
parameters between staff in different departments or positions.

Conclusion. Compression parameters (percentage of target compressions, rate, depth) were not influenced
by the department where the staff member worked and the position held (doctor or nurse). The use of a com-
pression quality sensor device has improved compression parameters by reducing rate and normalizing depth.
The use of the sensor does not increase the percentage of target compressions to the maximum values, indi-

cating the need for training by an instructor.
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BBenenue

BHe- u BHyTpurocnurajgbHasg OCTaHOBKA
KpPOBOOOpAIIeH!sT 0CTAaeTCsA CEPbe3HOH MpobJe-
MO 3JI]paBOOXpaHEHUsI BO BCEM MHUPE B CBSI3H C
BBICOKOI 4aCTOTOH 1 HUBKUM YPOBHEM BBI)KIBae-
MocTH [1-3]. IIpu aTOM, HECMOTPS Ha CYILIeCTBEH-
HbI€e pa3Jinyusl B PUHAHCUPOBAHUYU U COCTOSTHUU
3IpaBOOXpaHeHMUsI B KasKIOW CTpaHe, YpPOBEHb
BBI)KMBAE€MOCTH OCTAETCsI HU3KUM U KOJIe0JIeTCs
oT 5 10 10% [4, 5]. OCHOBHBIMU NIPEeAUKTOPAMU
BBIJKMBAHUS SIBJISTIOTCSI: OCTAHOBKA KPOBOOOpa-
IIeHUs1 TIPU CBUJETENAX (Bpad, MeauIUHCKasi
cecTpa), BUJ OCTaHOBKHU KPOBOOOpAIEeHUs,
MECTO, TJie IPOM30IIlia OCTAHOBKA KPOBOOOpaIiie-
HUA (B OTOeJeHUU peaHMMalluu UK B I1aJjare) [6].
CaMble BBICOKME IIOKa3aTesJr BOCCTAaHOBJIEHUS
CIIOHTAHHOTO KPOBOOOpalieHusi ObIIU TOCTUTHY-
ThI IPU YACTOTE KOMIIPECCUU TPYTHOU KJIETKU OT
100 mo 120 B MUHYTY. YPOBEHb BBIXKMBAEMOCTU
HaXOOUTCSI B TUHEWHOUN 3aBUCUMOCTHU OT INIyOUHBI
komrmpeccuii. [Ipu aTOM HejocTaTroYHast TTyOMHA

Introduction

Out-of-hospital and in-hospital cardiac arrest
remains a serious public health issue worldwide due
to its high incidence and low survival rate [1-3]. At
the same time, despite significant differences in
funding and the condition of health care in different
countries, the survival rate remains low and varies
from 5 to 10% [4, 5]. The main predictors of survival
include witnessed cardiac arrest (by doctor or
nurse), type of cardiac arrest, the place where the
cardiac arrest occurred (in the intensive care unit or
in the ward) [6]. The highest rates of recovery of
spontaneous circulation were achieved when the
rate of chest compressions was 100 to 120 per
minute. The survival rate was directly related to the
depth of compression. An inadequate compression
depth of 2.5 cm results in a 50% reduction in sur-
vival. However, compression depths greater than 6
cm should be avoided because the risk of rib injury
increases [7]. Another important element is suffi-
cient recoil, when the thorax returns to a neutral po-
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KoMIIpeccu# Ha 2,5 CM NPUBOAUT K CHUKEHUIO
BbDKHBaeMocTH Ha 50%. OgHako, caeayer nsoe-
raTh TJIyOMHBI KOMIIpeccuii 6osiee 6 €M, Tak Kak
YBEJIMYMBAETCS PHUCK TpaBMbI pebep [7]. Ipyrum
Ba)KHBIM 3JIEMEHTOM fBJIAETCA JOCTaTO4YHas
JEKOMIIpECCHs, KOIja rpyiHasi KJIeTKa BO3Bpalla-
eTcsl B HeHTpasibHOE MOJI0KEeHNE TT0CIe KasKI0N
Komipeccuu. Hepgocrarounaa pexoMnpeccus

IIPUBOJHUT K YBEJIMYCHUIO BHYTPUTPYIHOIO IaBJIe-
HUsA, KOTOpOe, B CBOIO O4Yepedb, yBeJUYuBaeT
BHyTpHUYEpeIHOe JaBJIeHUEe U YMEeHbIIaeT BEHO3-
HBIM BO3BpAT K CEPJAIY C MOCTETYIOIUM OoJiee
HU3KUM CepJIEYHBIM BBIOPOCOM, UYTO YMEHbBIIIAET
MO3TOBOM KPOBOTOK [8]. JIJ1s1 MOBBIIIIEHUS Kade-
CTBa Cep/IeYHO-JIETOYHON peaHnManuy TpebyeTcs
nmpoBeseHue ooy4yenus [9-11].

TakuM 00pasoM, aKTyaJbHOW IPOOJIEMON
OCTaeTCs KAa4eCTBO BBIMOJIHEHUST KOMIIPECCUM
TCPYAHOM KJI€TKU MeIULIMHCKUMHU COTPYIHUKAMU.

lesb ncciaenoBanns — U3YYUTh TapaMeTPhbl
KOMIIpEeCCUU T'PyAHOU KJIETKU MeAUIIMHCKUMU
pabOTHMKaMU FTOPOJICKUX CTAIMIOHAPOB B CUMYJIH -
POBaHHBIX YCJIOBHUAX C NIPUMEHEHHEM NaTYhKa
KauecTBa KOMIIPeCCUH IPyJHOU KJIETKU.

MarepuaJja 1 MEeTOAbI

JlaHHOE MHOTOLIEHTPOBOE UCCJIeJOBAHNE IIPOBEJIN
B MHOIOIPO(UIBHBIX CTallMOHApax I. MOCKBEI B Ile-
puon ¢ 2017-2019 rr. Bce yyacTHUKH ObLIUA 3apaHee
NPOoUH(OPMUPOBAHBI 0 AU3aWHE UCCIeJOBAHMUS U ITO]I-
nvcanay "HOOPMHUPOBAHHOE T0OPOBOJIBHOE COIIACHE
Ha yJacTue B HeM. VcciiefoBaHue IPOBOAUIIN 11O CJle-
JYIOIIeMy aIrOPUTMY:

* 1Be MIHYTBI KOMIIPECCHH IPYIHON KIETKH 6€e3
NIpUMeHeHUsI JaTYNKa KOHTPOJIS KaueCcTBa KOMIIpeCCUui
rpyasHoii kietku (KI'K), aynuoBusyabHble II0JCKa3KU
npubopa BHIKJIIOYEHEI.

* Be MUHYTBI KOMIIPECCUH IPyAHON KJIETKU C
NPUMEHEHNEM JaT4nKa KOHTpoJid kadectsa KI'K ot ne-
¢ubpuansaTopa ZOLL R Series (aygroBuayanbHbIE IO -
CKa3KM ITprOopa BKJIOYEHBI).

* COXpaHeHMe U aHAJIU3 JaHHBIX C BblAeJeHreM
cJIydaeB IIOINIalaHUsl yYaCTHUKOM B PEKOMEHJOBAHHbIEe
napaMeTpbl KOMIIPeCCUH I'PyJHOM KJIETKHU (C IIOMOIIIBIO
nporpamMmMHoro obecrieuenusi ZOLL RescueNet Code Re-
view®, puc. 1).

B kauecTBe pedepeHCHBIX KpUTEPUEB UCIIOIb30-
Basu pekoMmeHganuu ECP 2015 . [12]. [TapameTpsl KOM-
Npeccuil rpyAHON KJIeTKU OLleHUBAJIU 110 CJIeyI0IIuM
KPUTEPUSIM:

® YacTOTa KOMIIpECCHUU TIPYAHON KJIETKU —
100-120 B MUHYTY,

* TIyOMHA KOMIIPECCUH I'PYJHOHN KJIETKH — He
MeHee 5 cM, HO He DoJiee 6 cM;

® TIPOLIEHT IeJIEBBIX KOMIPECCUH TPyTHOU
KJ1eTKHU (% 11eJ1eBBIX KOMIIPECCHH) — 9TO IMIPOIEHT KOM-
TIpeCcCHii, TIPU KOTOPBIX YaCTOTA, ITIyOWHA, a TAKKe BBI-
NOJIHeHUe JeKOMIIPeCCUM BXOOUT B pedepeHCHbIe
3HAYEHUs NPU KHKION BBINOJHEHHONH KOMIIPECCHUU.
ITpoueHT 1es1eBbIX KOMIIPECCUI PACCUUTHIBAJIMN aBTO-
MaTu4ecKy, U aHAJIU3UPOBA/IM BIIOCJIEACTBUH KaK KO-
JIN4eCTBEHHbIN ITapaMeTp.

sition after each compression. Incomplete recoil
leads to an increase in intrathoracic pressure, which
in turn raises intracranial pressure and decreases
venous return to the heart with a subsequent lower
cardiac output, which decreases cerebral blood
flow [8]. Training is required to improve the quality
of cardiopulmonary resuscitation [9-11].

Thus, the quality of chest compressions per-
formed by medical staff remains a crucial problem.

Puc. 1. O6pasen rpaduyeckoro oTodpakeHHA KadecTBa
KOMIIPECCHI TPyAHOM KJIETKH.

Fig. 1. Sample graphical representation of the quality of chest
compressions.

Note. a— within the required rate and depth limits; b— param-
eters measured (compressions in target, mean compression
depth, in [subsequently converted to cm], mean compression
rate). Cpm — compressions per minute, in — inches.
IIpumeuanne. a — B TpeOyeMbIX T'PAHUIIAX YACTOTHI U LUIy-
6uHbl; b — mapaMeTpshl: compressions in target — IeJieBbIX
KOMIIpeccHii; mean compression depth, in — cpeguee 3Haue-
HYe€ ITyOMHBI KOMIIPECCUT, TIOMMBI C TEPEBOJIOM JAHHBIX B CM;
mean compression rate, cpm — cpefiHee 3HaYeHHe YaCTOThI
KOMIIPECCUI B MUHYTY.
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ITonyuenHble JaHHble NIOABepPraayd CTaTUCTUYe-
CKO¥1 00pabOoTKe C MCIT0JIb30BAHUEM ITPOTPAMMEI Statis-
tica 7.0 (StatSoft, Inc.). JIsisT olleHKH XapakTepa pacrpe-
JleJIEHU B COBOKYITHOCTH IT0 BBIOOPOYHBIM JaHHBIM
WCII0JIB30BaAM TeCThl JInsmedopca n Koamoroposa-
CMmupHoBa. CpaBHeHUs CpeJHUX 3HAYeHUH ImapaMmer-
POB B JBYX I'PyIIIaX U3 COBOKYIIHOCTEH C HOPMaJIbHBIM
pacnpezeseHreM IPOBOAUIN C IIOMOIIBIO [-KPUTEpUs
CTBIO[EHTA, a TAKsKe ero MogupUKaIuuy 1151 ABYX 3aBU-
CHMBIX HJTH IBYX HE3aBUCHUMBIX BBIOOPOK. J1JIs1 aHa/m3a
BBIOOPOYHBIX JAHHBIX M3 COBOKYITHOCTEH, OTIMYAIO-
IIMXCsA OT HOPMaJIBHOI'O paclipefiesieHusl, UCI0JIb30-
BaJIK HellapaMeTpUu4yecKue MeTobl (KpUTepuil YUJIKOK-
coHa). CpaBHeHUe II0OKa3aTesell KOMIIpecCuil Bpauei u
MejicecTep JBYX Pa3/IMYHbIX OTAeJeHUN IPOBOAUIIHU C
noMo1ipsio kputepusa Kpackena—Yosmca. Onucaresib-
HYIO CTaTUCTHUKY IIPe[CTaBUJIMN B BUJe cpefHell apud-
METHUUYeCKOU BeJIUUUHBI U ee CTAHAAPTHOrO OTKJIOHE-
HUA (M+SD), a Takske B BHAe MeauaHbl, 25-U1 75-1
npoueHTuIed. ITpu cooTBeTCTBUU NAHHBIX 3aKOHY HOP-
MaJIbHOI'O paclipe/ie/IeHNs UCII0/Ib30BAIM IIpefiCTaBJIe-
HUeE JaHHBIX B BUjae M+SD, B IPOTUBHOM ciy4dae — Me
(QL;Q3).

XapakTepHucTHKA rPyHIL B rcciie10BaHuy IPUHU-
MaJIo ydactre 359 MeIUIIMHCKAX COTPYIHUKOB pas3Jinyg-
HBIX TOPOJCKUX KJIMHIYECKHUX OOJIBLHUI] TOpoa MOCKBEL.
JlaHHOe paHJOMHOe HCCJeJOBaHue IPOXOIUJIO B ITapasl-
JIeJIbHBIX Tpymiax. Becex corpygHuKoB (ob61mas rpymma)
pasne/uiy Ha CJlefyloliye IPyIIbl: Bpauu OTAesIeHuild
peaHuMalyuy U aHeCTe3NO0JIOIMH, MEeJUIIMHCKUE CeCTPbI
OTJeJIeHUH peaHuMalluy U aHeCTe31U0JI0IMH, Bpaydu I1po-
(puiIbHBIX OTJeIeHUl (TepanleBTUYeCKUe, 9HI0KPUHOJIO-
ruyecKye, KapJuoJIorudeckue, OTie/IeHUsI JIy4eBOU -
ArHOCTHKY, OT[e/IeHus (PyHKIUOHAIbHON TUAarHOCTUKY),
Y MeIUIVHCKYE CeCTPBI TeX sKe IPO(PUIIbHBIX OTJeIeHUH.

Kpome TOTO, OIlEHKY IMapamMeTpoB KOMIIPECCUI
TIPOBOAVIN B 3aBHCHUMOCTH OT OTJeJIeHHH, riae pado-
TAIOT COTPYJHUKU. Brifesniu 4 rpymmsl COTPyJHUKOB,
paboTaroIyx B OTeJeHNN KapANOJIOru, IPHEMHOM
oTJeseHny, Opruragax CKOpoi MeIUIIMTHCKOHN IIOMOIITH,
a TaKsKe B IPYTUX OTJEeJIeHUAX, [e 4acTOTa OCTAHOBOK
KpOBOOOpaIeHns HU3Kas (Teparuy, 9HI0KPHHOJIOTHH,
HEBPOJIOTUM, TPABMATOJIOTUHU, XUPYPIUU, OTAe/IeHUuU
JIy4eBOU TUarHOCTUKHU, OTesIeHUN (PyHKIMOHAJIbHON
Jrarsoctuky). COTpyIHUKOB peaHNMallMOHHO-aHeCTe-
3MOJIOTMYECKON CIIy’KOBI Takske pasfgequan Ha 4
TPYyIIBI B 3aBUCHMOCTH OT MecTa paborer: OPUT 1o
npreMy 60JIbHBIX JTI060T0 Tpoduiss, OPUT no mpuemy
KapIUOJOTUYECKUX OOJIBbHBIX, aHECTE3NO0JIOTHYecKast
cayx6a, OPUT npyrux npocusei (ypoJIorudecKui, Te-
paneBTHYeCKU MPOoPuIb 60a6HBIX, OPUT 1151 marueH-
TOB IIOCJI€ OIl€PAaTUBHBIX BMEIIATeJbCTB). Uucao co-
TPYOJHUKOB B Ka)KJOU IpyIllle, a TakKe JaHHbIE II0
rnapaMeTpaM KOMIIPeCCUU I'PyJHON KJIETKU IIpeicTa-
BWJIA B TabJI. 1-3.

Pe3ynbTaThl M 00CY:K/IEHHE

XapakTepucTuka 0011e# rpynmnsl. B o01ryro
TPYIIITY BOIILTH BCE METUIIMHCKYE PAOOTHUKY pas-
JINYHBIX OTJEeJEeHWN cTalumoHapoB. Ha pwuc. 2
MOKAa3aHOo pacrpe/esieHre MeJIUIMHCKUX paboT-
HUKOB B 3aBUCUMOCTH OT % I1€JIEBBIX KOMITPECCHHA
6e3 U c TpUMeHeHNEeM JaTYMKa KOHTPOJIS Kade-
ctBa Kommpeccuii. [Tpu BeimosineHun KI'K Ges

The aim of this study was to examine the pa-
rameters of chest compressions by medical workers
in city hospitals under simulated conditions using
a chest compressions quality sensor device.

Materials and Methods

This multicenter study was conducted in multidis-
ciplinary hospitals in Moscow between 2017 and 2019. All
participants were informed in advance about the study de-
sign and signed informed consent to participate. The
study was conducted according to the following algorithm:

e two minutes of chest compressions without
using the chest compressions quality control (CCQC)
sensor device with audio-visual prompts of the simulator
switched off.

e two minutes of chest compressions using the
CCQC sensor from the ZOLL R Series defibrillator (with
the audio-visual prompts from the device switched on).

e - data storage and analysis, highlighting cases
where the participant fell within the recommended tho-
racic compression parameters (using ZOLL RescueNet
Code Review® software, Fig. 1).

The 2015 ECR guidelines were used as reference cri-
teria [12]. Thoracic compression parameters were as-
sessed according to the following criteria:

¢ the rate of chest compressions is 100-120 per
minute;

¢ depth of chest compressions — at least 5 cm,
but no more than 6 cm;

e The percentage of target chest compressions is
the percentage of compressions where the rate, depth,
and decompression performance were within the refer-
ence values for each compression performed. The per-
centage of target compressions was calculated automat-
ically and analyzed later as a quantitative parameter.

The data were statistically processed using Statis-
tica 7.0 software (StatSoft, Inc.). Lilliefors and Kol-
mogorov-Smirnov tests were used to assess the distribu-
tion normality in the population according to sample
data. Comparisons of mean values of parameters in two
groups from populations with normal distribution were
performed using Student's t test and its modification for
two dependent or two independent samples. Nonpara-
metric methods (Wilcoxon criterion) were used to ana-
lyze sample data from populations with distribution
other than normal. Compression rates of doctors and
nurses from two different departments were compared
using the Kruskal-Wallis criterion. Descriptive statistics
were presented as arithmetic mean and its standard de-
viation (M+SD) and median with 25" and 75" percentile.
Data were presented as M+SD if they were normally dis-
tributed, otherwise, they were presented as Me (Q1I; Q3).

Group characteristics. The study involved 359
medical staff members from various city clinical hospi-
tals in Moscow. This randomized study was conducted in
parallel groups. All participants were divided into the fol-
lowing groups: physicians from intensive care and anes-
thesiology departments, nurses from intensive care and
anesthesiology departments, physicians from specialized
departments (therapeutic, endocrinology, cardiology, ra-
diology, and functional diagnostics departments), and
nurses from the same specialized departments.

In addition, compression parameters were assessed
according to the departments where the employees work.
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TaGunia 1. [TapaMeTpbl KOMIIpecCUii FPYIHOM KJIeTKH (0e3 mpuMeHeHus1/ ¢ IPUMEHEeHHEeM JaTYiKa KOHTPOJIS
KadecTBa KOMIIPECCHIi I'PyIHOI KJIETKH) Y Bpadei ¥ MeJHIIMHCKHX CecTep peaHHMallMOHHBIX H MPO(HIBHBIX
OTJEeJICHHIA.

Table 1. Parameters of chest compressions (without/with the use of the chest compressions quality control sensor)
in physicians and nurses of intensive care and specialized departments.

Group Percentage of target compressions. % Depth of compressions. cm Rate of compressions
CCQC sensor P-value CCQCsensor P-value CCQC sensor P-value
without with without with without with
ICU physicians (n=97) 0.5 (0.0; 14.5) 81.6 (64.8; 87.9) P<0.001 5.6+£1.1 5.5+0.2 P=0.277 124.1+17.8 111.6+4.5 P<0.001
ICU nurses (n=82) 0.0 (0.0; 3.5) 69.1 (47.4;80.6) P<0.001 5.3+1.2 5.3+0.3 P=0.987 123.6+23.7 112.245.7 P<0.001

Doctors of specialized 0.0 (0.0; 1.2) 69.3 (50.5; 78.7) P<0.001 5.8+1.2 5.4+0.3 P=0.342 123.8+23.2 112.6+6.1 P<0.001
departments (n=92)
Nurses of specialized 0.0 (0.0; 6.1) 63.7 (42.9; 75.8) P<0.001 5.6+1.2 5.4+0.3 P=1.999 119.7+29.5 109.4+15.6 P=0.783
departments (1n=88)

Note. For tables 1-3: data presented as medians (lower quartile 25%, upper quartile 75%) and as M+SD.

Ipumeuanwue. [I7s Tabs. 1-3: JaHHBIE IPECTABUINA KaK MeAuaHy (HU)KHUN KBapTUJIb 25%, BEpXHUN KBapTUJIb 75%), a
Takke Kak M+SD; percentage of target compressions — nporeHT 1eJsieBbIX kKoMmrpeccuii; depth of compressions — riryouna
KoMIpeccuii; rate of compressions — yacrora kommnpeccuii; without/with CCQC sensor — 6e3 npuMeHeHUs1/ C IPpUMEHEHNEM
nmaruynka KoHTpoJis kadecTBa KI'K; physicians/nurses — Bpauu/mencectpsl; ICU/ specialized departments — OPUT/mpo-
(UIBHBIX OT/IEIEHUI.

Tabsuna 2. [lTapaMeTpbI KOMIIPECCUI I'PYIHOM KJIETKH (0e3 IpuMeHeHHs1/c IPpUMeHeHHeM JaTYHKa KOHTPOJISA
Ka4ecTBa KOMIIPECCHH I'PYyTHOH KJIETKH) Y Bpadeid U MeTHIIHHCKUX CecTep Pa3IMYHbIX HE peaHUMAaIlHOHHBIX
OT/JEeJIeHHUM.

Table 2. Chest compression parameters (without/with the use of a chest compression quality control sensor) in
physicians and nurses of various non-intensive care units.

Group Percentage of target compressions. % Depth of compressions. cm Rate of compressions
CCQC sensor P-value CCQCsensor P-value CCQC sensor P-value
without with without with without with
Cardiology 0.0 (0.0; 3.57) 61.5 (45.8; 71.8) P<0.001 5.6+£1.2 5.3+0.4 P=0.333 124.0+28.3 110.7+6.1 P=0.004
department (n=85)
Emergency 3.9 (0.0; 17.3) 43.5 (34.9; 61.0) P<0.001  5.8+1.1 5.3+0.5 P=0.049 115.2+23.6 105.7+24.9 P=0.722

department (n=47)

Accident and emergency 28.7 (0.5; 53.5)77.9 (68.6; 83.8) P=0.001 5.7+0.6 5.6+0.2 P=0.330 114.1+8.6 111.1+5.5 P=0.025
team members (n=44)

Other specialized 0 (0;0.48) 68.4 (49.6; 78.6) P<0.001 5.8+1.3 5.4+0.3 P=0.002 124.2+24.4 112.945.8 P<0.001
departments (n=112)

ITpumeuanwue. Cardiology department — oTmesieHne KapAMOJIOTHH; emergency department — nmpuemMHoe OT/ieleHne; accident
and emergency team members — corpygauxku CMIT; other specialized departments — apyrue npoduibHbIe OTAETEHHUA.

TaGumna 3. [lapamMeTphI KOMITPECCHH IPYIHOM KJIETKH (0e3 mpUMeHeHH1/C IPUMeHEeHHEM aTYHKA KOHTPOJISA
Ka4ecTBa KOMITPECCUI TPYyAHOM KJIETKH) Y Bpaueil 1 MeJUIIHHCKUX CeCTep Pa3IHYHBIX peaHUMAIHOHHBIX
OTJeJIEHHH.

Table 3. Chest compression parameters (without/with thoracic compression quality control sensor) in physicians
and nurses of various intensive care units.

Group Percentage of target compressions. % Depth of compressions. cm Rate of compressions

CCQC sensor P-value CCQCsensor P-value CCQC sensor P-value
without with without with without with

Admission ICU (n=9) 0.1 (0.0;0.3) 77.4 (75.0; 81.8) P=0.040 5.0+0.5 5.4+0.3 P=0.138 141.8+15.0 110.4+6.2 P=0.040

Specialized depart- 0.0 (0.0; 15.2) 78.8 (63.7; 87.2) P<0.001 5.1+1.2 5.4+0.3 P=0.111 128.7+£15.3 110.0£5.2 P<0.001

ments ICU (n=35)

Cardiological ICU 1.63 (0.0; 7.03)76.4 (71.1; 79.1) P=0.003 5.4+1.3 5.5+0.2 P=0.722 132.5+22.7 111.945.8 P=0.020

(n=15)

Anesthesiology 0.0 (0.0; 20.0) 82.6 (64.1; 87.0) P=0.011  4.2+0.9 5.4+0.2 P=0.011 142.3+19.6 111.4+5.3 P=0.011

service (n=10)

IIpumeuanue. ICU — OPUT; admission — npuemHoe; specialized departments — npoduabHbIX oTesnenui; cardiological —
KapjuoJiornyeckoro npodus; anesthesiology service — anecresmoJiorundeckas ciayxoa.

JlaTYMKa KOHTPOJISI KadyecTBa KoMmpeccuil y 269 | We identified 4 groups of employees working in the cardi-
(75%) pabOTHUKOB IIPOIEHT IIeJIEBBIX KOMIIPEC- ology department, emergency department, accident and
cuit TPyIHOM KiIeTKH Obli Menee 10. Tosbko y 4 | €mergency teams, and other departments where the fre-

(1%) COTPYHUKOB IPOLEHT HENeBbIX KOMIPECCHit quency of cardiac arrest is low (therapy, endocrinology,
cocrau 6ostee 90. [Ipy NPUMEHEHHH [ATIHKA neurology, traumatology, surgery, radiology department,

and functional diagnostics department). The intensive
Ka41ecTBa KOMIPECCUN CUTYALNA MSMEHUIIACD, ¥ | care and anesthesia service staff were also divided into 4

149 (41?%) COTPYAHMKOB IIPOLEHT LEIEBLIX KOM- | oroups according to their place of work: ICU for admission
npeccu coctaBud 70-90. of any profile patients, ICU for admission of cardiological
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[1pu olieHKE TapaMeT-
POB KOMIIpeCcCu#l rpyIHOHN
KJIETKU B OOIIel rpyimire
0e3 mpuUMeHeHHUs U C TIPU-
MEHEHHEM JaTdyhKa KOHT-
poJisi BBISIBUJIN CTAaTUCTU-
YeCKHU 3HAYMMBbIe OTIMYUSI
no % IieJieBbIX KOMIIpec-
cuti [0,0 (0,0; 10,8) mpoTuB
71,5 (53,4; 84,1), p<0,001, 10
royoune (5,6+1,2 mpoTuB
5,4+0,3, p=0,031) u yacrore

rommpeccuit  (123,0+22,4
nporus 110,7+10,8, p<0,001)
(puc. 3).

ITpu ananmmuse rayou-

HbI KOMIIpeccuii 6e3 Ipu-
MEHEHUSI U C TpUMEeHEeHneM
marumka KadectBa KI'K
YCTAaHOBWJIH, 4TO Oe3 Jar-
ynKa pedepeHcHas ryon-

Puc. 2. Pacnipeiesienne MeJHIMHCKUX PAOOTHUKOB B 3aBHCHMOCTH OT % IIeJIEBBIX KOM-
NpeccHuii c NpUMeHeHHueM H 0e3 IpHMeHeHH I AaTYNKa KOHTPOJIS KauecTBa KOMIIPeCCHIA.
Fig. 2. Distribution of health care professionals according to percentage of target compres-
sions with and without the use of a CCQC sensor device.

IIpumeuanue. % of participants — % coTpygHukoB; chest compression quality, % — kaue-
CTBO KOMIIPECCUY IPYIHOM KJIETKH; AJ1s1 puc. 2—-4: without/with the feedback sensor — 6e3/c

Ha KoMmpeccui ObLIa
pocturHyra 117 - (33%) JaTIMKOM 0OPaTHOH CBA3H.
COTpYyIHHNKAaMU, I10CJI€ IIpU -
MEeHEeHHusI gaTrymka — 321

(89,4%) corpygaukoM. [Ipu aHa/M3€e 4aCTOThI KOM-
MIpeccuii TPyIHON KJIETKY Oe3 MpUMeHEHMs TaTIu-
Ka pedepeHCHbIe 3HAYEHUSA OBLIN JOCTUTHYTHI
108 (30%) corpygHuKamMy, C IPpUMEHEHUEeM JaT4u-
Ka— 333 (93%) coTpyIHUKAMU.

C npuMeHeHUEM JaTYWKa KOHTPOJA Kade-
cTBa KoMIIpeccuil % 11eJIeBbIX KOMITPECCUU 3HAY M-
MO YBEJIMYMJICA 3a CUET CHUYKEHHUS YaCTOThI KOM-
MIpeCcCUil 1 HOpMaJIU3aIuHy [TyOMHBI KOMITPECCUT.
[Tpu aToM mJIsA BCEX METUITMHCKUX PAOOTHUKOB
XapaKTepHO BBHIMOJHEHNE KOMIIPECCHUI C 0O0JIb-
ey 4aCTOTOM MO0 CpaBHEHUIO C pepepeHCHBIMU
3HAYEeHUSIMHU.

XapakTepuCTHKA I'PYNIIBI Bpadei U Mejce-
crep OPUT. I1pu cpaBHeHNH KayecTBa KOMIIpeC-
cuil rpygHoO KjaeTku rpynnoi Bpaueit OPUT no u
MocJie IPUMEHEHM TaTYNKa Ka4eCTBAa KOMIIpec-
CUH NMOJIYyYMJIN CTaTUCTUYECKU 3HAYUMBble Pa3JIn-
yus 1mo % I1iesieBbIx kommpeccuii (0,45 (0,0;14,5)
nporus 81,6 (64,8; 87,9), p=0,001] 1 yacToTe KOM-
npeccuit [124,1+17,8 npotus 111,6+4,5, p=0,001],
110 UTyOWHE KOMITpecCUii pa3HuIia Obla He 3HAYH-
Mo (TabJr. 1, puc. 4).

[Ipu npuMeHeHUU IaTyuKa Komipeccuit %
1ieJIeBBIX KOMIIPECCUI CYIIIeCTBEHHO YBeJINYNBaJI-
cs1. B rpynne Bpaueit OPUTy 72% coTpynHUKOB (48
4eJi0BeK) % IIeJIEeBBIX KOMIIPECCHUI OBLI HUKe
10%. I1ocsie npuMeneHus garuukay 52,2% coTpyn-
HUKOB (35 4esioBeK) % IleJIEBBIX KOMIIpECCUH
coctraBua 70-90%.

IIpu aHa;M3e pabOThl METUITUHCKUX CECTED
OPUT noJry4yeHsbI CX0yKue JaHHble. BEIABUIIN CTa-
TUCTUYECKHN 3HAUMUMbIe OTJINYUA 110 % IieJieBbIX
rommpeccuti [0,0 (0,0; 3,5) mporus 69,1 (47,4; 80,6),

patients, anesthesiology service, ICU for other specializa-
tions (urology, therapy, postoperative ICU). The number
of staff members in each group, as well as data on chest
compression parameters are presented in Tables 1-3.

Results and Discussion

General group characteristics. The general
group consisted of all healthcare workers from var-
ious hospital departments. Figure 2 shows the dis-
tribution of healthcare workers according to the
percentage of target compressions without and
with the use of the CCQC sensor device. When per-
forming CC without a quality control sensor, 269
(75%) employees had a percentage of target chest
compressions less than 10. Only 4 (1%) employees
had a percentage of target compressions greater
than 90. The situation changed when the compres-
sion quality sensor was used, with 149 (41.5%)
workers having the percentage of target compres-
sions of 70-90.

Assessment of chest compressions parameters
in the general group without and with the control
sensor revealed significant differences in percent-
age of target compressions [0.0 (0.0; 10.8) vs 71.5
(53.4; 84.1), P<0.001, in depth [5.6+1.2 vs 5.4+0.3,
P=0.031] and rate of compressions [123.0+22.4 vs
110.7+10.8, P<0.001] (Fig. 3).

When analyzing the depth of compression
without and with the use of the CCQC sensor, we
found that 117 (33%) workers achieved the refer-
ence depth of compressions without the sensor and
321 (89.4%) workers achieved it after the use of the
sensor. When analyzing the rate of chest compres-
sions without the use of the sensor, we revealed that
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Puc. 3. HccaegyemMble mapaMeTpbl KOMIIPECCHH TPyaHOI
KJIETKH B O01IIeii rpymie.

Fig. 3. The studied parameters of chest compressions in the
general group.

Note. a— % of target compressions, * — P=0.000 when compar-
ing groups using Wilcoxon criterion. b, c — depth and rate of
compressions, *— P=0.031 and * — P=0.000, respectively, when
comparing groups using Student's #-test for related samples.
IIpumeuanue. a — % 1e7€BbIX KOMIIpeccuid, * — p=0,000 ripu
CpaBHEHUH T'PYIII 110 KPUTEPHUIO YUIKOKCOHA. b, c— IyOrHa
1 yacToTa kommnpeccuii, * — p=0,031 u * — p=0,000, cooTBeT-
CTBEHHO, IIPU CPaBHEHUU T'PYI 110 {-KpuTepuio CThIOEeHTa
IJIS1 CBSA3aHHBIX BEIOOPOK.

108 (30%) employees achieved the reference values
and 333 (93%) employees achieved the reference
values with the use of the sensor.

With the use of the CCQC sensor, the percent-
age of target compressions increased significantly
due to a decrease in the rate of compressions and
normalized compression depth. At the same time,
all healthcare workers were characterized by a
higher rate of compressions compared to the refer-
ence values.

Characteristics of the ICU doctors and
nurses group. When comparing the quality of chest
compressions by a group of ICU physicians before
and after the use of the chest compressions sensor,
we obtained significant differences for the percent-
age of target compressions [0.45 (0.0; 14.5) vs 81.6
(64.8; 87.9), P=0.001] and rate of compres-
sions [124.1+17.8 vs 111.6+4.5, P=0.001], no signifi-
cant differences for depth of compressions were re-
vealed (Table 1, Fig. 4).

When the compression sensor was used, the
percentage of target compressions increased signif-
icantly. In the ICU group 72% of the staff (48 per-
sons) had target compression percentage below
10%. After the use of sensor, 52.2% of professionals
(35 persons) had 70%-90% of target compressions.

When analyzing the performance of the ICU
nurses, similar data were obtained. There were sig-
nificant differences in percentage of target com-
pressions [0.0 (0.0; 3.5) vs 69.1 (47.4; 80.6), P<0.001]
and rate of compressions [123.6+23.7 vs 112.2+5.7,
P<0.001] when using the sensor. The percentage of
target compressions increased, and the rate of
compressions decreased with the use of the sensor.

When comparing percentages of target com-
pressions, depth and rate of compressions between
groups of nurses and intensive care unit physicians
before and after the use of the CCQC sensor, no sig-
nificant differences were found.

Characteristics of the group of specialized
hospital departments professionals. An analysis of
the specialized department physician group re-
vealed significant differences in percentage of tar-
get chest compressions [0.0 (0.0; 1.2) versus 69.3
(50.5; 78.7), P<0.001], rate [123.8+23.2 versus
112.616.1, P<0.001] and depth [5.8+1.2 versus
5.4+0.3, P=0.048] before and after using the CCQC
sensor (Table 1).

Analysis of the specialized nurses' parameters
demonstrated significant differences in percentage of
target compressions [0.0 (0.0; 6.1) vs. 63.7 (42.9; 75.8),
P<0.001] without CCQC sensor and after using it.

When comparing the percentages of target
compressions, depth and rate of compressions be-
tween the groups of nurses and physicians of the
specialized departments before and after the use of
the feedback sensor, no significant differences were
found. The majority of the staff in these groups had
less than 10 target compressions.
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p<0,001] 1 yacrore kommpeccui [123,6+23,7 mpo-
TuB 112,2+5,7, p<0,001] npu IprMeHEHNY TaTYNKaA
KavecTBa KoMIrpeccuil. [1pu ncrnob30BaHUM JaT-
yuka % 1ieJIeBbIX KOMIIpeCcCHH yBeJnduJicH,
YaCcTOTa KOMIIPECCHUH YMEHBIINIACh.

[Ipu cpaBHeHUU % IleJIEBBIX KOMIIPECCHUH,
TJTyOMHBI ¥ 9aCTOTHI KOMITPECCUI MESK Ty TpyIIa-
MU MEIUITMHCKUX CeCcTep U Bpauel OTheseHUuu
peaHnManuu 10 U IocJje MPUMeHeHUs TaTYnKa
KOHTPOJIsI KaueCTBa KOMIIPEeCCUI IPYIHOU KJIeTKU
CTaTUCTUYECKH 3HAYUMBIX OTJIMYNH HE BBIABUJIN.

XapakTepHUCTHKA I'PYNIIBI Bpadel U Mejce-
crep NpodUIBHBIX OTHAeJEeHHI CTAaliOHAPOB.
[Tpu aHanu3e rpynisl Bpayeil 1po(puabHbIX OTIe-
JIEHWH BBISABUJIN CTaTUCTUYECKH 3HAYUMbIE OT/IN-
unusi B % IlesIeBbIX KOMIIDECCUU I'PyJHOU KJeT-
ku (0,0 (0,0; 1,2) mporus 69,3 (50,5; 78,7), p<0,001],
yacrore [123,8+23,2 nporus 112,6+6,1, p<0,001] u
rmyoune [5,8+1,2 mporus 5,4+0,3, p=0,048] no n
MocJie TPUMEeHEeHUs aTYNKa KOHTPOJIS KadyecTBa
KI'K (TtadJ. 1).

[Ipu ananuide Mmokasaresied MeTUITMHCKUX
cectep NpodUJILHBIX OT/AeJIEHUH BbISIBUJIN CTATHU-
CTUYECKU 3HAYUMBble pa3jandus B % IeJIeBbIX KOM-
npeccuit (0,0 (0,0;6,1) mpotus 63,7 (42,9; 75,8),
p<0,001] 6e3 u ToCJIe TpUMEHEeHUST TaTYNKa KOHT-
poJIsg KauecTBa KOMIIPECCUH TPyJHOU KJIETKU.

[Ipu cpaBHeHUU % I1eJIEBBIX KOMIIPECCHUH,
TJTyOMHBI ¥ 9aCTOTHI KOMITPECCUI MESK Ty TpyTIa-
MU MEIUIIMHCKUX CECTEP U Bpadel mpodUIbHBIX
OTJleJIEHUN 70 U II0CJie MPpUMEHEHUs JaT4yuKa
00paTHOM CBSI3U CTATUCTUYECKN 3HAYNMBIX OTJIH-
YW He 00HAPY)KUIH. Y OOJIBIITMHCTBA COTPYIHU-
KOB [TaHHBIX I'PYIII IIPOLIEHT IIeJIeBBIX KOMIIpEC-
cuii 011 MeHee 10.

[Ipu cpaBHeHUU rPyNIIbl Bpayei U MeJUIH-
CKHX CecTep OTAeJIeHUl peaHUMAaIlUu C IPYNIoN
Bpauell M MeIUIIMHCKUX CecTep NpPOoPUIbHBIX
OTJleJIEHUH [0 IPUMEHEHU S JaTYhKa KOHTPOJIs
kavecTtBa KI'K cTarucTryecky 3HaAUMMBIX Pa3Jiv-
yuii He noJiyyniau. OJHAKO, IPU CpPaBHEHUM TeX
SKe TPYILI II0CJIe IPUMEHEHUA JaTYnKa KOHTPOJIA
Ka4yecTBa IIOJyYUJIA CTaTUCTUYECKU 3HAYMMBbIe
pasauyusa MeXIy BpadaMH peaHMMalMOHHBIX
OTJeJIeHUH U BpadyaMu NPOQUILHBIX OTIeJIeHUN
110 % 11eJIeBbIX KOMIIpeCCUH rpyaHOM KieTKu [81,6
(64,8; 87,9) nporus 69,3 (50,5; 78,7), p=0,001].

Takoke BbISIBUJIU CTaTUCTUYECKU 3HAYNMBbIE
pasyingus MesKIy IpyInnoi Bpadeil Npo@puIbHbIX
OTJeJIEHU W MEJUIMHCKUX CecTep peaHuMa-
[IMOHHBIX OTAEJEHUU M0 WIyOMHEe KOMIIPECCUH
rpyaHOH KieTku [5,8+1,2 mpotus 5,311,2, p=0,048]
JI0 TPUMEHEHU TaTYMKa KOHTPOJISI KadyecTBa. Y
Bpauell MpoUJIbHBIX OTJeJIeHNH [IyOMHA KOM-
Ipeccuii ObLIa CUJIBHO 3aBbIIIEHA.

Kpowme Toro, nosy4nim CraTuCTAYeCKU 3HAYN-
Mble pas3/In4us MesKIy FPYNIoi Bpauell peaHUMa-
[IMOHHOTO OTHEJIEHUSA U MEAUIIMHCKIMM CeCTPaMU
NpoUIbHBIX OTAeSIeHUH 110 % I1eJIEBBIX KOMITPeC-

Puc. 4. Hccaeayemble mapaMeTrpbl KOMIIPECCHH I'PYJHOM
KJIETKH B rpymme Bpaydeit OPUT.

Fig. 4. The studied parameters of chest compressions in the
group of ICU physicians.

Note. a— percentage of target compressions, * — P<0.001 using
Wilcoxon criterion. b — frequency of compressions, * —
P<0.001 when comparing groups using Student's ¢-test for re-
lated samples.

IIpumeuyanue. a— % 1ieJIeBBIX KOMIIpeccui, ¥ — p<0,001 mpu
CpPaBHEHMHU T'PYINII 10 KPUTEPUIO YUJIKOKCOHA. b — 4acToTa
KoMIpeccuy, * — p<0,001 mpy CpaBHEHUU TPYIIIL IIO {-KPHUTe-
puto CTbIOJEHTa [JI CBSI3aHHBIX BBIOOPOK.

When comparing the group of intensive care
unit physicians and nurses with the group of physi-
cians and nurses from the specialized departments
before the use of CCQC sensor, no significant differ-
ences were obtained. However, when comparing
the same groups after the use of the CCQC sensor,
we found significant differences between the ICU
physicians and the physicians of the specialized de-
partments in the percentage of target chest com-
pressions [81.6 (64.8; 87.9) vs. 69.3 (50.5; 78.7),
P=0.001].

Also, we found significant differences between
the group of specialized department physicians
and intensive care unit nurses in depth of chest
compressions [5.8+1.2 vs. 5.3+1.2, P=0.048] before

the quality control sensor was used. The depth of
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CUil C TIpUMEHEHWEM JaTYMKa KOHTPOJIsI Kade-

crBa [81,6 (64,8; 87,9) nporus 63,7 (42,9; 75,8), p=0,048].
XapaKkTepuCcTHKAa Ipynn CIenuajicTOB B

3aBHCHMOCTH OT IPO(PHJIS OTAeIEHUS

[Ipu aHanM3e rpyni COTPyLHUKOB PO UIb-
HBIX OT/ieJIeHUU BBISIBUJIM CJIeAYIOIIe CTaTUCTHU-
YeCKU 3HaUYMMble pa3indus (TadJ. 2). Jlo nmpuMe-
HEHUsI NaTYNKa KOHTPOJA KadecTBa % IleJIeBbIX
KOMIIPECCUU B I'PYIIIe CIelUaJUCTOB OTAe/IeHNs
CKOPOU MEeIUITMHCKON MOMOIIU 3HAYUMO OTJIM-
yaJscs oT % LieJieBbIX KOMIIPeCCU B I'pyIIIIe Clie-
IMAJIMCTOB OTAeJIeHus rapauoJsaoruu (28,7 (0,5;
53,5) npotrus 0,0 (0,0; 3,6), p=0,027] 1 ocTaJIBbHBIX
npoduabHbIX OTAeaeHut [28,7 (0,5; 53,5) mpoTUB
0,0 (0,0; 0,5), p=0,019]. Kpome ToOro, noay4unau cra-
TUCTUYECKU 3HAYNMbIe OTJINYM S TTOCJIe TPUMeHe-
HUA JaTdyukKa KOHTpoJiA kKadectBa KI'K mesxny
TPYIIION CIIEIIMAINCTOB OTAe/eHUsI CKOPOU Me-
IMHCKON MOMOIIM M TpyHIlaMU CIIeNUaINuCTOB
OTIeJIeHUsI KapauoJoruu no % IeseBbIX KOM-
npeccutii (77,9 (68,6; 83,8) nporus 61,5 (45,8; 71,8),
p=0,013] u rmybuHe KoMpeccuii [5,6+0,2 cM TIpo-
TuB 5,310,4 cM, p=0,030], a Tak)Ke rpynmnoi ce-
[IMAJIMNCTOB IIPUEMHOTO OT/IeJIeHUA 110 % IeJIeBbIX
KoMmIipeccuit [77,9 (68,6; 83,8) mporus 43,5 (34,9;
61,0), p=0,001]. ITosryuyeHHBIE pa3/INUUs, I0-BUIU-
MOMY, 00yCJIOBJIEHBI OOJBIINM TPAKTHYECKAM
OIBITOM CHEeIUAJMCTOB CKOPOU MeIUITUHCKOU
IIOMOIIIYA B NPOBEJEHUU KOMIpecCUil IpymsHON
KJIETKH.

IIpn ana/m3e pes3yjabraToB COTPYIHUKOB
OTAeJIEHUN peaHUMaly BBISIBUJIN CJenyIoliue
CTAaTUCTUYECKU 3HAYUMbIEe pasanuus (TadJr. 3). Ilo
MMpUMEeHEeHUs aTYMKa KOHTPoJisA KadecTBa KI'K
MOJYUYUJU Pa3JINUUsA MO 4YacTOTe KOMIIpeCCUH
TPYAHOU KJIETKHU MesKIy COTPYJHUKAMU Kapauo-
peaHnManvyu U NPUEMHOTO PeaHWMAIMOHHOTO
oraenenusa [132,5+22,7 unporus 141,8+15,0,
p=0,043]. Takxke OTMETUIN CTATUCTUYECKY 3HAYU-
Mble OTJINYHS 10 TPUMEHEeHUs JaTunKa KOHTPOJISA
kavectBa KI'K Mesxkay rpynmoil cnenuanucToB
AHECTe3WOJIOTUYECKOU CIYKOBI M CIelnaaIncTa-
mu OPUT npoduabHBIX OTAENEHUN 110 TIIyONHE
koMmIiipeccuit [4,2+0,9 cm mporuB 5,1+1,2 cwm,
p=0,017] u KapauopeaHUMAlLU 110 YACTOTE KOM-
npeccuii [142,3+19,6 mpoTus 132,5+22,7, p=0,043].

Y MHOTHX METUITUHCKUX PAaOOTHUKOB TTOKa-
3aTreJi KOMIIpeccuil rpyJHOU KiaeTKU (% 1ejieBbIX
KOMITPECCUH, YacTOTa, IIyOMHA) BBIXOAWJIN 3a
npejebl pedepeHCHbIX 3HAYEeHUH, YTO COOTBET-
CTBYET JaHHBIM 3apy0OesKHOH JiuTepaTypsl [13].

IIpennoJsiarasocs, 4TO y TeX COTPYLHUKOB,
KOTOpbIE CTAJTKUBAIOTCSI C OCTAaHOBKOM KPOBOOO-
palleHus yaie Apyrux napameTpbl KOMIPeccuil
OymyT MMeTh TEHJEHIWI0O K HOpMasjau3aluu, 3a
CUEeT UMEIIIerocs KIMHUYEeCKOT0 ONbITa IPOBe-
JIEHUs cep/IevYHO0-/I1eroyHol peanumaruu [14]. K
TaKOU KaTeropuu COTPyJHUKOB OTHOCSITCS Bpauu

peaHnuMaroJIoru, MEJUIMHCKHE CECTPDI, pa60Tan-

compressions was severely overestimated in the
physicians of the specialized departments.

In addition, we obtained significant differ-
ences between the group of intensive care unit
physicians and the nurses of specialized depart-
ments in the percentage of target compressions
when using the quality control sensor [81.6 (64.8;
87.9) versus 63.7 (42.9; 75.8), P=0.048].

Characteristics of groups of medical profes-
sionals in the specialized departments. The fol-
lowing significant differences were found when an-
alyzing the groups of staff in the specialized
departments (Table 2). Prior to the use of the qual-
ity control sensor, the percentage of target com-
pressions in the accident and emergency depart-
ment staff was significantly different from the
percentage of target compressions in the cardiology
group [28.7 (0.5; 53.5) vs 0.0 (0.0; 3.6), P=0.027] and
in all other departments [28.7 (0.5; 53.5) vs 0.0 (0.0;
0.5), P=0.019]. In addition, we found significant dif-
ferences after using the CCQC sensor between the
accident and emergency department specialist
group and the cardiology department specialist
groups in the percentage of target compres-
sions [77.9 (68.6; 83.8) vs 61.5 (45.8; 71.8), P=0.013]
and depth of compressions [5.6+0.2 cm vs 5.31£0.4
cm, P=0.030], and the emergency department spe-
cialist group in the percentage of target compres-
sions [77.9 (68.6; 83.8) vs 43.5 (34.9; 61.0), P=0.001].
The differences seem to be due to the greater prac-
tical experience of the accident and emergency de-
partment specialists in chest compressions.

The following significant differences (Table 3)
were found when analyzing the results of the inten-
sive care unit staff. Before the use of the CCQC sen-
sor, we found significant differences in the rate of
chest compressions between cardiac intensive care
unit and emergency room staff [132.5+22.7 versus
141.8+15.0, P=0.043]. We also noted statistically dif-
ferences without the use of CCQC sensor between
the anesthesiology service group and the special-
ized intensive care unit staff in the depth of chest
compressions [4.2+0.9 cm vs 5.1+1.2 cm, P=0.017]
and with cardiac ICU in the rate of compres-
sions [142.3+19.6 vs 132.5+22.7, P=0.043].

The performance of many healthcare profes-
sionals in chest compressions (percentage of target
compressions, rate, depth) was outside the refer-
ence values, which is consistent with the interna-
tional data [13].

Those medical professionals who encounter
cardiac arrest more frequently were expected to
have a trend to better compression performance
due to their clinical expertise in cardiopulmonary
resuscitation [14]. This category of staff includes in-
tensive care physicians, nurses working in the in-
tensive care unit and cardiac care unit staff, as well
as the accident and emergency staff. Before and
with the use of the feedback tools, the percentage
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For Practitioner

1¥e B OTJeJeHUU peaHWMalluu U COTPYAHUKU
KapIMO0JO0TUYECKUX OTAeJIeHUU, COTPYIHUKHU CKO-
po¥ MeTUIIMHCKOU moMoIiu. Jlo NnpuMeHeHus 1
MIPY MCIIOJTb30BAHUU CPEICTB 00paTHOM CBSA3U %
1eJIeBbIX KOMIIpecCUMl B [IaHHOM Kareropuu
COTPYIHUKOB OBLI 3HAYMMO BBIIIIE, YTO MOSKET
CBUJIETEJILCTBOBATh O YACTUYHOM COXpPaHEHUU
HaBBIKA BCJIEICTBHE OTbITA paboThI. OTHAKO, JaH-
HOe 3aKJII04YeHne TpeOyeT MpoBeIeHNs JOTIOTHH -
TeJIbHBIX UCCJIEIOBAHUH.

[Tocsie mpuMeHeHUs TaTYNKA KOHTPOJISA Kade-
cTBa KoMmmpeccuit % 11eJIeBbIX KOMIIPECCU 3HAYM -
Mo yBemanBasics. CKope Bcero, 3T0 00bsICHAETCS
TeM, 4TO ObIja MpaBUIbHAsI OpraHu3anus obpar-
HOM CBSI3U (ayAMIOBU3yaIbHBIE ITOJICKa3KU Tprbopa
BKJIIOYEHBI) — OTHO U3 YCJI0BUH 3()(PEeKTUBHOCTU
BBINIOJIHsIEMBIX yIIpaskHeHni [15-18]. [1pu BbIOJI-
HEeHUHU KOMIIPpeCCUH IpyaHON KJIETKHU C UCIIOIb30-
BaHMEM JIaTYMKA KOHTPOJISI KaueCTBAa KOMITPEeCCUH
YYaCTHUKY UCCJIeI0BAHNS MOIVIN BU/IETh 3SHAUeHUST
(gacrora, TyOMHA KOMIIPECCHIT) U KOPPEKTUPOBATH
cBoM JielicTBUsA. OJlHAaKO IpUMEHEHUE TOJIBKO JIaT-
4rKa KOHTPOJISI Ka4eCTBA KOMITPECCUU He TIPUBEJIO
K MAaKCHUMaJIbHO BO3MOKHOMY YyBeJUYEHUIO %
1IeJIEBBIX KOMIIPECCUH, TaK KaK % IeJIeBhIX KOM-
MIPECCH 3aBUCUT HE TOJTHKO OT NIYOMHBI ¥ YaCTOTHI
KOMIIPECCUHY, HO TAK)Ke OT IEKOMIIPECCUU U TIpa-
BUJIBHOT'O TIOJIOSKEHUS TeJsla U PYK IIPU BBITIOJIHE-
HUW KOMITPECCU TPYTHOHN KJIETKH. TaknM 06pasom,
TIOMUMO TPUMEHEHUSI TaTYNKa KOHTPOJISI KauyeCcTBa
KOMIIpeCCUli IpyAHON KJIeTKH, AJIs1 JaJbHeUIIero
COBEPIIIEHCTBOBAHUS HaBbIKA TPEOYETCsI IPOBe/Ie-
HUe 00y4eHHsI C KOHTPOJIEM ITPaBUJIBHOCTH BBITIOJ -
HEHUsI KOMITPECCUH OT IperioiaBaresis.

B xopne niccenoBaHUs Takke 0OHAPYKUIIH,
4T0 % 11eJIEBbIX KOMIIPECCUI He 3aBHCEJI OT OT/Ie-
JIEHUsI, B KOTOPOM paboTaeT COTPYAHUK, ¥ 3aHU-
MaeMOU JO/PKHOCTH (Bpay, METUIIMHCKAs CecTpa).

3akJrouenue

[IpuMeHeHUe TaTyrKa KOHTPOJsS Ka4ecTBa
KT'K mo3BOIMII0 3HAYNMO YBETUYUTD % I€JI€BBIX
rommpeccuii. OHaKo, % I1eJIEBBIX KOMITPECCHM HEe
JOCTUTAJI MaKCUMaJIbHBIX 3HAYEHUH, UTO MOKET
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of target compressions in this category was signifi-
cantly higher, which may indicate a partial reten-
tion of the skill due to work experience. However,
this conclusion requires additional research.

After using the CCQC sensor, the percentage
of the target compressions increased significantly.
This is most likely due to the fact that feedback was
properly organized (audiovisual prompts of the de-
vice were switched on) which is one of the prereq-
uisites for the efficacious performance [15-18].
When performing chest compressions with the use
of the CCQC sensor, the study participants could
see the key parameters such as rate and depth of
compressions and adjust their actions. However,
the use of the QC sensor alone did not result in the
highest possible percentage of target compressions
because it depends not only on depth and rate but
also on recoil and the correct body and hand posi-
tion when performing chest compressions. Thus, in
addition to the use of a CCQC sensor, further im-
provement of the skills requires training with con-
trol of correct compression by an instructor.

The study also found that the percentage of
target compressions was independent of the de-
partment where the staff member worked and the
position held (doctor or nurse).

Conclusion

The use of the quality control sensor for chest
compressions resulted in a significant increase in
percentage of target compressions. However, the
percentage of target compressions did not reach
the maximum values, which may indicate the need
for a training course. The compression perform-
ance was independent of the department where the
staff member worked and the position held (physi-
cian or nurse).

CBUIETEJILCTBOBATh O HEOOXOAUMOCTH MPOBEJIie-
HUs Kypca oOyuenusi. [Ipu aToMm mokasareau KOM-
Mpeccuil He 3aBUCEJU OT OT/IeJIEHUS, B KOTOPOM
paboTaeT COTpyIHUK, U 3aHUMAEMOMN JOJISKHOCTU
(Bpa4, MeqUIIMHCKAA CECTPA).
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