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CTATUCTUYECKWUA AHANIN3 AUHAMUYECKU USMEHAIOLLIUXCH
BUOMEAULIMHCKUX NMOKASATEJIEN

ry «AHenponeTpoBckasa MmeguuuHckaa akagemua M3 YkpauHbl» (r. AHenponeTpoBckK)

JaHHasa pabota aBnsetca dparmeHTom HUP kade-
Lpbl aHECTE3NONOMNN U UHTEHCMBHOW Tepanun Y «He-
nponeTpoBckas MeguunHckasa akagemuns M3 YkpauvHbl»
«PagpaboTka HOBbIX CTpaTernin aHecTe3nosIorm4eckoro
1 nepuonepaumoHHOro obecrneyeHns B pasinyHbIX OT-
pacnsax XMpyprum v BapMaHTOB WHTEHCVBHOW Tepanuu
KPUTUYECKNX N TEPMUHAJbHBIX COCTOSIHMIA C onpeaene-
HMEM HOBbIX HanpaeIeHUn 3aMeCTUTENbHOW 1 BOCCTAHO-
BUTENbHOW Tepanumn nNpu UCrnosib30BaHMN CUCTEM XU3HE-
obecneyeHus», wnodp IH.06.14.

BctynneHue. OpraHn3m 4enoBeka MpeacTaBnsier
Co00l i MHOFOKOMMOHEHTHYIO CUCTEMY, B KOTOPOW Kax-
Obli KOMMOHEHT M 3aBUCUT OT BCEX OCTaslbHbIX, 1 CaM
OKa3blBAET BMSHME HA BCE OCTasibHblE KOMMOHEHTbI.
Bcnencteme G0MbLLIOrO KOMMYECTBA QNIEMEHTOB, OT KO-
TOPbIX 3aBUCUT Ta UM MHas PYHKLMSA OpraHn3ma, noka-
3aTenun, KOTopble OTPaxaloT COCTOSAHME 3TOM CUCTEMBI,
ABNAIOTCS MHTErpanbHbiMU. OTO NPeaonpeaenseT Cnox-
HOCTb KaK MUX TPakTOBKM, Tak N UX CPaBHEHME.

JKvBon opraHnam xapaktepmayeTcs NOCTOAHHbIM U3-
MeHeHVeM QYHKUMOHAIbHOrO COCTOSIHUS €ro CUCTEM.
CMbICNOM 3TUX OMHAMUYECKUX W3MEHEHU sBNSeTCs
agantaums opraHu3aMa K W3MEHSIOWMMCS  YCOBUSM
BHELUHen cpeabl. I3 aTOro cnenyet, 4To noka3aTenu co-
CTOSIHUSE OO0 CUCTEMbI OpraHMama SIBASIOTCA akTy-
aNlbHbIMWM TOJIbLKO B MOMEHT UX permcrpauum, T.K. oTpa-
XalT COCTOSHNE CUCTEMbI UMEHHO B 3TOT MOMEHT. 3TO
HEeobX0AMMO YYNTbIBaATb NPU OLLEHKE COCTOSIHUS CUCTEM
opraHmama.

Mpy npoBeaeHNN KINHUYECKUX MCCNenoBaHni Tpa-
OVUMOHHOE OTHOLLEHWE K nokasaTensm, xapakrepusy-
IowmMM OYHKUMM CUCTEM OpraHn3mMa, OCHOBLIBAETCS Ha
perucTpaumm OAHOMOMEHTHOro 3HadeHus. Mpu aTOM
pernctpaums O0OnbLUIMHCTBA NnokasaTenenn NpoBoauTCs,
KaK NpaBwio, He Yalle OAHOro pasa B CYTKM, B TO BPeEMS,
KakK psa nokasaTenieli CUCTEMbl rOMeocTas3a 3a CYTKM
npeTeprneBaeT MHOrOKpaTHble KonebaHus BOKPYr 3Ha-
YyeHus, KOTOPOE, COBCTBEHHO, N OTPAXAET peasibHOe COo-
CTOSIHME N3y4aeMOom cnucTemsl. MOCKObKY YacTOoTa Takmx
KonebaHui NpeBbILLAeT YacToTy U3MEepeHNid, B onpeae-
JIEHHOM CMbIC/e Takne KonebaHns MoryT ObiTb Ha3BaHbI
BbICOKOYACTOTHbIMMU.

C uenbio yMeHbLUEHUs] BANSIHUSE CYTO4YHbIX Koneba-
HUIN aKTUBHOCTU CUCTEM OpraHn3mMa, kak npaBwuio, peruv-
CcTpauusi nokasaTtenen NpoOBOAMTCS B OLHO U TO Xe BPEMS
cyTok. OgHaKo, 3TOT MPUHLNM HE UCKITIOYAET BANSIHUS HA
YPOBEHb MHTErpasibHOro nokasaTenss MHOXeCTBa ApYyrmx
GaKkTOpOoB, BbI3bIBAKOLLMX BbICOKOYACTOTHbIE KOnebaHus
3TOro nokasarens.

CTaTncTnyecknin aHanna gaHHbIX, MMEIOLLINX BbICOKYO
4yacToTy KonebaHuii Mexay nepuogamun permcrpauumu,

chrishtaphor@gmail.com

MOXET NPUBECTU K HEBEPHbIM BbiBOAAM. BbiaensioT aea
BMOa CTaTUCTMHECKMX owmboK: 1) 3aBeAOMO JIOXHbIE
LaHHble, pe3ynbTaTbl aHanM3a KOTopbIX Take 3aBeaoMO
JIOXHbI; 2) NOXHble pe3dynbTaThl, Kak CNneacTBmMe Henpa-
BUIbHOIO UCMOJIb30BaHMS CTATUCTUYECKOrO UHCTPYMEH-
Tapud [1, 4]. MockonbKy 3Ha4eHne, B3ATOE B ONPEnEneH-
HbIA MOMEHT BPEMEHU, MOXET OTKJIOHATLCA OT CPeaHEN
BEJINYMHBI NMoka3aTensl Ha 3HAYUTESIbHYIO BENNYUHY, TO
OHO MOXET CHUTATLCS MCXOLAHO JTIOXHbBIM, @ 3HAYUT BbI3bl-
BaTb OLLMOKY NEPBOro TMna, KOTOPYH HEBO3MOXHO UAEH-
TNPUUMPOBATL, MOCKObKY MCXOAHOE 3HAYEHNE NCTUHHO
Ha MOMEHT perncrTpaumn.

CylecTByeT 3HauYUTeNbHbIA psa nybnvkaumin, onm-
CbIBaOLLMX NpaBmia NPOBEeAEHNS CTaTUYECKOro aHann3a
OMOMEONLMHCKUX OaHHbIX, Hanbonee 4acTble OLNOKM
1N meToapl ux ycrpaHenus [3]. Tak, OAHMM M3 METOLOB
yCTPaHeHust onbKn, CBA3AHHOW C HEOAHOPOAHOCTbLIO
MCXOOHbIX OaHHbIX SBASETCA METoh, cTaHgapTuM3aumm
[2, 5], ooHako OH KacaeTcsi HEOJHOPOAHOCTM COCTaBa
rpynmn, a He konebaHuin Npu3Haka.

Llenbio paHHoOro uccnepoBaHus Obllo U3ydeHue
BJINSIHMS BbICOKOYACTOTHbIX KonebaHunin npuaHaka Ha pe-
rMCTpUpyemMoe 3HadveHue, paspaboTka MeToauku Kop-
PEeKUMM BO3MOXHBIX WCKaXEHWIA peanibHOM BEMYUHbI
nokasaTens U 06paboTKM AaHHbIX, UMEIOLMX BbICOKWNIA
YPOBEHb MCKaXeHUSs1.

OObBbeKT n MeToabl UccnepoBaHud. B vccnemosa-
HUX NpUHUManM ydactne 10 GONbHbBIX MOCNe MIaHOBbLIX
XNPYPruyeckmx BMeLLaTeNbCTB Ha opraHax OptoLLIHON Nno-
noctu. MiccnepoBaHne NpoBOAUIOCH C MCMOIb30BAHNEM
NPUKPOBATHOrO MOHMTOPa, obecneyvMBaloLLEro aBToMa-
TUYECKOEe N3MEPEHME apTeEPMAIbHOIO AaBIEHNS HENHBA-
31BHbIM CNOCOOOM Yepes paBHbIE MPOMEXYTKM BPEMEHMN.
MHTepBan mexay namepenusmu coctasnan 1 yac. Ans
aHanms3a BblIOPaHbl 3HAYEHUS CUCTONIMYECKOro apTepu-
anbHOr0 OaBfeHUsl, Kak OAHOro W3 Hambonee pacrpo-
CTpaHeHHbIX nokasaTesniei, xapakTepuayloLx COCTOSHME
60nbHOro. MNMonyyeHHsble 3Ha4eHNss 06pabaTbiBANNCH C MO-
MOLLLbIO NapamMeTpuyecknx metoaos ctatucTukm (ANOVA)
C 1CNOMb30BaHNeM TabMYHOro npoLeccopa nporpaMmm-
Horo komnnekca LibreOffice.org, Bepcus 4.3.

Pesynbrathl uccnepoBaHuii 1 nx o6cyxpeHue.
Bce nonyyeHHble aaHHble NpeacTaBneHbl B Tabnuue 1.
AHanM3 nonyyYeHHbIX 3HAYEHUI MPOBOOWIICSA MO cneny-
lower cxeme: 1) cpaBHUBANIUCL 3HAYEHUS NoOKasaTens,
3aperncTprupoBaHHble B OOHO WU TO Xe Bpems; 2) Bbl-
YUCNIANIOCh 3HAYEHNE CPELHEN BEMYMHbI, CTaHOAPTHOWM
OWmnBbKM 1 OWKnbOKM CpefHero 3HayeHus nokasartenen,
3aperncTprupoBaHHbIX B OOHO U TO Xe Bpems, Yy 0QHOro
60/IbHOr0 1 'y BCEW BbIGOPKM GONBHBIX.
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Ta6nuua 1
YpPOBHM CUCTOINYECKOIro apTepnanbHOro AaBJieHnsa
y 6GonbHbIX 32 BeCcb nepuon HabnoaeHus (24 yaca)
Homep 60nbHOro

4yac
Ne1 No2 Ne3 Ne4 Ne5 Ne6 Neo7 Ne8 Ne9 Ne10
1 120 120 120 110 120 110 130 120 110 140
2 120 125 140 120 120 110 130 120 110 140
3 125 120 130 120 125 110 130 120 120 130
4 130 125 130 120 125 110 130 120 120 130
5 120 125 120 125 125 110 130 120 120 130
6 110 120 110 125 120 120 140 120 120 130
7 120 125 120 120 120 120 140 130 140 140
8 140 125 110 120 125 120 140 115 130 140
9 120 125 120 130 125 120 130 120 120 130
10 130 120 110 130 130 120 130 120 120 120
11 130 125 120 140 130 120 130 120 120 120
12 120 125 130 125 130 120 130 120 130 120
13 120 130 140 125 120 120 130 110 130 120
14 125 125 140 130 120 120 140 120 120 120
15 130 130 120 130 120 120 130 120 120 130
16 140 130 120 120 130 130 130 120 120 130
17 120 125 120 120 120 110 125 120 120 120
18 120 125 110 120 120 120 125 120 130 120
19 125 125 110 130 130 120 120 130 120 120
20 120 125 125 120 140 120 120 120 120 120
21 130 120 130 120 130 120 120 120 110 130
22 120 125 130 120 120 120 120 120 120 120
23 120 120 130 120 120 120 120 120 110 120
24 120 120 130 110 120 120 130 120 110 120

[Mpn npoBefeHNN KIMHUYECKUX MCCREeaoBaHUM Tpa-
OVLUMOHHO cucTonnydeckoe Al permctTpmpytoT B OOHO U TO
Xe Bpemsd, Hanpumep, B 8:00. Kak cneayet us Tabn. 1,
B 9TO BpeMs nokasatenib cuctonnyeckoro ALl y pasHbix
6onbHbIX kKonebanca ot 110 mm pT.CcT. A0 140 MM PT.CT..
Mpn aToM, cpeaoHee 3HAYeHME nokasaTens COCTaBUIo
126,50+6,70 (SD=10,81) mm pT.CT. B TO Xe Bpems, Ha-
npumep, y 6onbHoro Ne1, y kotoporo cuctonuyeckoe ALl
B 8:00 6bI10 MakCUMabHbIM CPean 3aperncTpUpoBaH-
HbIX (140 MM PT.CT.), cpeaHuin nokasaTesb 3a CyTKM Obin
paBeH 123,96+2,77 (SD=6,91) Mmm pT.CT., a y 60/IbHOrO
Ne3, y koToporo cuctonuyeckoe ALl B TO e BpeMsi 6bino
MWHUMAJIbHbIM CPean 3aperncTpupoBaHHbix (110 MM
PT.CT.), CpPeOHNI NokasaTesb 3a CYTKM Obl MPaKTUYECKU
Ha ToM Xe ypoBHe — 123,54+3,84 mm pr.cT. (SD=9,61).

Ho ecnu 6bl UccnepoBatens U3MepPUs CUCTONMYE-
ckoe ALl y Tex e ABOMX BGO0MbHbIX CMYCTS BCErO JMLUb
Yyac, OH Nosy4un 6blan abCOMNOTHO OANHAKOBbLIE 3HAYEHUS
— 120 MM pT.CT.. [pM 3TOM, N3MEHEHUS NokKasaTenemn y
Bcex OOJIbHbIX NpuBenn Obl K TOMY, YTO CpeaHee 3Haye-
HMe 1 owmnbka CpefHero Takke CYLLEeCTBEHHO OTnuya-
nunck 661 — 124,00+2,85 mm pT.cT. (SD=4,59).

B paHHOM npumepe pasHuua Mexay MoJyYeHHbl-
MU CPEeAHVMMU 3HAYEHUSIMM C YH4EeTOM [OBEpPUTESNIbHbIX
WHTEPBaNOB HECYLLECTBEHHA, OLHAKO, €CNN B3SATb MO-
Kazatenu, 3apernctpmpoBaHHble B 16:00 n B 23:00, TO
nonyinm 127,00+4,18 mm pt.cT. 1 120,00£2,92 MM pT.
CT. COOTBETCTBEHHO. [1pn 3TOM HUXHASA FpaHnLLA NEPBOro
1N BEPXHSAS rpaHuMLa BTOPOro JOBEPUTENILHOINO UHTEPBA-
na nepecekatTcsa Bcero nmwb Ha 0,1 MM PT.CT., 4TO Npwu

aHanmae pasHblX rpynmn 0OblYHO TPaKTyeTCs Kak MoYTv
[OCTOBEpPHas pasHuLa.

YpoBEHb CUCTOJSIMYECKOrO apTePUaNbHOro AaBfeHUS
ABNSAETCA PE3yNbTaTOM BAUSHUSA PasfnyHbIX GakTopoB
Ha O0esATeNbHOCTb CEPAEYHO-COCYANCTON CUCTEMBI, NO-
3TOMY ero konebaHus y kaxaoro 60/bHOMO B KaxAabln
OTAENbHbI KOHKPETHbI MOMEHT BPEMEHU WHAMBUAY-
anbHbl, @ 3HA4YUT HE MOTYT ObITb CMPOrHO3MPOBaHbI ANS
rpynnbl 60SbHbIX.

Takrm 06pa3oM, MOXHO CAenaThb BbIBOL, YTO ObICTPO-
N3MEHSIOLLMECS MOKasaTenn romeoctasa He [OOSKHbI
Y4MTbIBATLCA MO pe3ysibTaTaM eaMHUYHbIX U3MEepPEHUA.
Mpu manom obbeme BbIOOPKM KonebaHus GbICTpoOn3Me-
HSOLLErocst rnokasaTenst AOJIXHbl KOMMEHCMPOBATLCS
4acTOTOM ero pernctpaumn. Npr 3Tom B Ka4ecTBe 3Ha4e-
HWS1, COOTBETCTBYIOLLLErO AaHHOMY 3Tany UccnenoBaHus,
04yeBMOHO, OONee KOPPEKTHO WCMNOMb30BaTh CpeaHee
3HaYyeHne BCex M3MepeHuin, NPOBEeAEHHbIX Ha AaHHOM
aTane.

B cBa3n ¢ TemM, 4TO BO3MOXHbI 3Ha4YUTENIbHbIE KONe-
GaHus nccnenyemMoro nokasaTesns Aaxe B TeYeHue orpa-
HMYEHHOro BPEMEHW ero pernctpauymn, npu CpaBHEHUM
nokasaTenel pasHblx rpynmn Ui OgHOro U TOro Xe Mno-
KaszaTens BHYTPW rpynmnbl, HO HA pPa3HbIX aTanax, Heob-
XOOMMO Yy4nTbIBaTb TakoW napameTp kak KoadPuumeHt
N3MeH4MBOCTM (Bapmaumn) nokasatens (Cv) — oTHowe-
HWe CpeLHero KBaapaTniHOro OTKIIOHEHWSt MoKasaTens K
ero cpegHemy apudmMeTn4eckoMy 3HAYEHNIO, BbIPaKEH-
Hoe B npoueHTax. CunTtaeTcs, 4To 3HavyeHne Cv Huxe 5%
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Ta6bnuua 2
CraTuctuyeckue nokKkasarenu npu Koppekunn ncxoaHbixX AaHHbIX
n McxonHas matpuua | MaTpuua gaHHbIxX 6e3 Marpuua HAGHHBIX C 3ameLLeHneM
okasaresib _ | NnpenenbHbIX 3HAa4YEeHNN UCXOAHBIMU
OaHHbIX npeaenbHbiX 3Ha4YeHn M
cpeaHMHU
CpegHee apudpmeTmyeckoe 123,33 123,27 123,22
CTaHOapTHOE OTKJIOHEHNE 7,05 4,46 4,33
JloBepuTesnbHbI HTEepBan 2,82 1,78 1,73
KoaddDULUMEHT MUBMEHYMBOCTH 5,72 3,62 3,51
Owwnbka cpegHero apndmMeTU4eckoro 1,44 0,91 0,88

KoadpdunumeHT n"3ameHUMBOCTU y 60JIbHbIX 6e3

Ta6nuua 3
KOPPEKLUN U C KOppeKLunen NCXOAHbIX AaHHbIX

Bupg matpuubl Homep 6onbHOro
Ne1 Neo2 Ne3 Ne4 Ne5 Ne6 Ne7 Ne8 Ne9 Ne10
McxonHas 5,58 2,57 7,78 5,35 4,33 4,32 4,93 3,12 6,23 6,01
Be3 npeaenbHbIX 3HaYeHN 3,51 2,57 4,85 3,47 3,49 1,96 3,47 2,59 3,50 4,05
gHﬁ“é'ﬁl'jfzegS:zHTApMelfe”b”b'x 328 | 257 | 405 | 324 | 342 | 195 | 322 | 254 | 309 | 3,76

COOTBETCTBYET HU3KOWN M3MEHYMBOCTM Npu3Haka, oT 5%
0o 10% - cpenHeit, a Bbilwe 10% — BbICOKOM.

AHanna Tabnunubl UCXOOHbIX 3HAYEHWI C MOMOLLBIO
KOapdUUMEHTA N3MEHYMBOCTM MokKasaTenen nokasan
cnepyowee. MI3MeHYMBOCTb Npu3Haka y pasHblx 60Jb-
HbIX konebanacb oT 2,57% y 6onbHOro Ne2 no 7,78% vy
60nbHOro Ne3. KoadpuumeHT n3ameH4nBoCTr B LIESIOM BO
BCEl rpynne cocTtaBun 5,72, 4TO MOXET ObITb pacLLEHEHO
Kak BapnabesibHOCTb CpeaHen BbIpaXXeHHOCTH.

YeM MeHblle M3MEeH4YMBOCTb Mpu3Haka, TeM Bbille
Ka4yeCTBO CTaTUCTUYECKOrO0 CpaBHEHUS MnokKasaTenemn
pasHbIX FPYNM WM BHYTPW FPYMMbl HA PasHbIX 3Tanax.
[lna NoBbILEHMSA KaYecTBa aHanmM3a MOXHO BOCMOMb30-
BaTbCH creayowmmm npuemamin: 1) yoanuts n3 tTabnumupl
npenenbHble 3HaYeHus; 2) 3aMeHUTb NpeaesbHble 3Ha-
YeHUs!, MONYYEHHBLIMU C UX y4acTUeM, cpeaHMMn apnud-
MeTU4YEeCKUMN BENNYMHAMUN. [JOMyCTUMOCTb MPUMEHEHNS
Taknx NPUemMoB UCXOOUT U3 TOro, YTO AaHHble 3HA4YEeHUS
MO ObITb NPOMYLLEHHLIMU, & 3HAYUT K HUM MOT OblTb
NMPUMEHEH MPUHLNMN 3aMeLleHUs NPOMYLLEHHbIX 3Ha4e-
HWI. Pe3ynbtatbl NPUMEHEHUS STUX MPUEMOB OTPaXKeHbI
B Tabnuue 2.

AHanmMa ctaTUCTUYECKUX nokasaTenen, nosyyYeHHbIX
B pe3ynbrate KOPPEeKUMN NUCXOOHOW MaTpuubl OaHHbIX,
NMO3BOJISIET cAeNaTb BbIBOA, YTO Aaxe NPOCTOe yaaneHne
NnpenenbHbIX 3HAYEHUIA B OAaHHOM WCCELOBaHUN CHU-
XaeT cTeneHb N3MEHYMBOCTU 00 HMU3KON. DTO KacaeTca
HE TONIbKO NoKa3aTenen BCEN MaTpuLbl, HO 1 AAHHbIX MO
Kaxxgomy 60/1bHOMY B OTAEJ/IbHOCTY (Tabn. 3).

B cnyvae, korga nocne 3aMeLleHns npenenbHbiX 3Ha-
YeHU KO3IPDOULMEHT NBMEHYMBOCTU NPU3HaKa BCE eLlé
Bbllle 5%, Heobxoanmo NMbo 3amMecTUTb cnepyloume
npenenbHble 3HavyeHus, nMbo BOOOLLE WUCKIIOYUTL MO-
JIYHEHHOE Y JaHHOro cybbekTa UccnenoBaHus cpegHee
3Ha4YeHne U3 rpynnbl, BBUAY KpariHen N3MeH4YMBOCTM Mo-
Kasartens, NPUYNHbI KOTOPOW HE N3BECTHbI N HEe MOTYT
ObITb YCTPAHEHbI.

Takum 06pa3om, Npu CTaTUCTUYEcKoi 06paboTke
[AHHbIX UCCNEA0BaHWUI, BKIIOYAIOLWMX ANHAMNYECKN U3-
MEeHSIIoLMECS MoKa3aTenm, Npuy yyeTe Taknx nokasarenemn

Ha KOHKPETHOM 3Tane HeoOXOAMMO B KayecTBe peru-
CTPMPYEMOro napameTpa NpuHMMaTb CPenHIon apud-
METUYECKYIO BEJINHVHY, NMOJSIYYEHHYIO N3 Cepun 3aMmepoB
C KOpPEKUMEN NCXOLAHbIX 3HA4YEHWI B Cly4ae, eCnn Ko3ad-
OUUMEHT N3MEHYMBOCTM B STOMN Cepun npesbiaeT 5%.
MprMeHeHne Tako MEeTOANKM MO3BOJIUT YBENINYNUTL TOY-
HOCTb MCCNEeO0BaHNS 32 CHET CHUXEHUS BINAHUS BbICO-
KOYaCTOTHbIX konebaHuii npuaHaka. Kpome Toro, aHanuna
NMPUYNH BbICOKOYACTOTHbIX KOIEBaHWI npmu3Haka Ha OT-
[eNbHbIX 3Tanax NccnenoBaHus MOXET NOMOYb B BbIsiB-
neHnn GakTopoB, BANSIOLLMX HA Te4eHne 3abonesaHns n
MCX0[, KOTOPbIE paHee ynyCckannucb U3 BHUMAHMS.

BbiBOAObI.

OLHOMOMEHTHasA permcTpauuns nokasaTenemn, 4acTo-
Ta U3MEHEHMWS KOTOPbIX 3HAYNTENbHO MPEBbLILLAET HacTo-
Ty perucrpauunm, MOXeT OblTb MCTOYHMKOM OLUMOOYHBIX
CYXAEHUN O COCTOSAHUM ANHAMUYECKN U3MEHSIIOLLENCS
CUCTEMBI.

YMEHbLIUTL OLINOKY N3MepeHus Takux rnokasarene
MOXHO 3a CYEeT MNoJlyd4eHus cpefHein apudmMeTn4ecKomn
Cepun N3MepeHnin Ha Kaxaom atane permctpauuu. Mpun
3TOM, YeM Oonblle N3MEPEHWNI NPOMU3BEAEHO, TEM TOY-
Hee cpefHasa apudmMeTnyeckas oTpaxaeT peasbHoe COo-
CTOSIHME CUCTEMBI.

MapameTpbl C BbICOKOW CTEMEHbID U3MEHYMBOCTM,
ONpeneneHHoONn C NOMOLLBID KO3dPUUMEHTA U3MEHYU-
BOCTM, AOJSKHbI UCKKOYATbCA U3 MCCNEeaoBaHUs BBUAY
TOr0, YTO OHW BHOCSIT CYLLLECTBEHHYIO OLUMOKY B MOJTyY€EH-
HbIV pesynbTar.

CHM3UTb CTENEHb U3MEHYMBOCTN MOXHO 3a CYET UC-
KIIOYEHUS NpeaeNibHbIX 3HAYEHU WM 3aMELLEHNS nX
cpegHer apndmMeTnyeckom, Noy4eHHON Nnocne UCKIo-
YeHUs NpenesnbHbIX 3HAYEHWA.

MepcnekTuBbl AanbHEALIUX  UCCIIeA0BaHUN.
JanbHeriwee nccnegoBaHme BANAHUS BbICOKOYACTOTHbIX
bAyKTyaumin npusHaka Ha ero perMcTpupyemMyio Ha KOH-
KPETHOM 3Tane BeNn4YnMHY MOXET OblTb COCPEenOTO4EHO
Kak Ha pa3paboTke MeToA0B BbiSBNEHUS (HaKTOPOB, Bbl-
3blBAOLLMX 3TU GAyKTyaumm, Tak n Ha HOpMynnpoBKe
npaBws perncTpaumm Takmx Npu3Hakos.
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CTATUCTUYHUIA AHANI3 BIOMEANYHUX MOKA3HUKIB, O AUHAMIMHO 3MIHIOIOTbCH

Kpiwtadop A.A.

Pesiome. 3 MeTOIO BM3HAYEHHS BMAMBY [A000BMX KOMMBAHb MOKa3HWMKA Ha [OOCTOBIPHICTb MOro piBHS,
3apeeCcTPOBaHOro B AKOCTi €TanHOro nokasHmka KiiHiYHOro AoChniaXeHHs, Ta po3po0OKN MeTOoAIB KOpeKL;i, siki 403BO-
nunu 6 BpaxoByBaTU L KONMBaHHS, y 10 XBOpPMX NpOTAroM Ao6M LLOroAMHHO PEECTPYBANM CUCTONIYHMIA AT. BusiBu-
J10CH, WO Y OKPEMUX XBOPUX KONMBAHHA AT npotarom nobw 6ynu AocuTb BUpaXkeHMK (koedillieHT BapiaLii ctaHo-
BMB 0 8%), WO MOXe CNOTBOPIOBATY PE3yNbTaT Npu peecTpaLiii B 3aneXHOCTI Bif, Yacy peecTpalii. 3anponoHoBaHa
MeToamka KopekLii AaHux, Lo PeeCcTPYIOTbCS Ha eTani KNiHIYHOro AOCNIOKEHHS, LWSXoM 6aratopa3oBoi peecTpalii
nokasHuKa 3 BUKJIIOYEHHAM KpaliHix 3Ha4YeHb, abo 3aMiHu iX Ha cepenHi BENMYMHN Yy BUNaaKy, 3Ha4yHOi BapiabenbHOCTi
nokasHuka. LLTy4yHe 3meHLeHHs1 BapiabenbHOCTI MOKasHMKa 3 PEECTPALLEO B IKOCTi €TarnHOro nokasHuka cepeaHboi
BEJIMYNHN O3HAKN, A€ MOXIMBICTb YHUKHYTU MOMUIIOK B MOAANBLLUOMY CTAaTUCTUYHOMY aHanisi.

Knio4yoBi cnoBa: 6iomeanyHa ctaTucTunka, KiiHibHi JOCNIAXKEHHS, YCYHEHHS MOMUIIOK PEECTPALLii MOKa3HUKIB.
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CTATUCTUYECKUN AHAJNTU3 AUHAMUYECKU USMEHSIOLLUXCA BUOMEANYHUX MOKA3ATENEN

Kpuwtadop A.A.

Pesiome. C Lenbio onpeneneHms BAMSHUSA CYyTOYHBIX KONiebaHuii nokasaTens Ha JOCTOBEPHOCTb €ro YPOBHS, 3a-
PErncCTPMPOBAHHOMO B KA4ECTBE 3TaMHOro nokasaTtens KIMHNYEeCKOro MCCNeaoBaHus, U pa3paboTk MeTo40B KOppek-
LMK, KOTOPbIE NMO3BONUAN Obl Y4NTBIBATL 3TK KonebaHus, y 10 60NbHbIX B TEHEHNE CYTOK eXe4acHO PerncTpuposanm
cuctonmyeckoe All. Okasanoch, YTO Y OTAENbHbIX O0NbHbIX KonedaHnsa ALl B Te4eHne CyToK Oblv A0CTAaTOYHO Bbl-
paxeHHbIMU (Ko3ddUUMEHT Bapmaunm coctaBun Ao 8%), 4TO MOXET McKaxaTb pe3ynbTaT npu perncrtpauum B 3a-
BUCUMOCTW OT BPEMEHU perncrtpaumn. lNpeanoxeHa MeToamka KOppekLmMn AaHHbIX, PErMCTPUPYEMBIX Ha 3Tane K-
HMYECKOro NUCCcnenoBaHnsl, NyTeM MHOMOKPATHOrO N3MEPEHUST NOKa3aTens C UCKDYEHNEM KPAMHUX 3HAYEHUI NN
3aMEeHOI UX Ha CpeHME BENNYMHbI B CllyYae, 3Ha4YUTENbHOM BaprabenbHOCTN nokasaTtens. VICkyCCTBEHHOE YMeHbLLe-
HVe BapuabenbHOCTM NokasaTesns C perucTpaumen B kaiecTBe 3TarnHoro nokasartens cpefaHen BennymHbl NprusHaka,
[aeT BO3MOXHOCTb M36exaTtb OLIMOOK B JaNlbHENLLEM CTATUCTUYECKOM aHam3e.

KnioueBble cnoBa: 6roMeanumHckas cTaTUcTmka, KMHMYeckme nccnefoBaHns, yecTpaHeHne omnbok permcrpa-
UMM NnokasaTtenen.
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STATISTICAL ANALYSIS OF DYNAMICALLY CHANGING BIOMEDICAL DATA

Krishtafor A.A.

Abstract. The human body is a multi-component system wherein each component depends on all the others, and
itself has an effect on all other components. A living organism is characterized by constant changes in the functional
status of its systems for a dynamic adaptation to changing environmental conditions. This implies that any indicators of
its system are relevant only at the time of their registration, because reflects the system state at that moment. Usually
in clinical studies indicators check no more than once a day, while a number of indicators of homeostasis per day
undergoes repeated fluctuations around the value. Since the frequency of the oscillation exceeds the measurement
frequency, in a certain sense, these fluctuations can be called high-frequency. The aim of this study was to investigate
the effect of high-frequency oscillations of indicators for the registered value, development of methods of correction of
possible distortions of the real value of the indicator and data with a high level of distortion.

Material and methods. The study involved 10 patients after elective surgery for abdominal organs. The study was
conducted using a bedside monitor that provides automated non-invasive blood pressure measurement method at
regular intervals. The values obtained were processed using parametric statistical methods (ANOVA) in a spreadsheet
software package LibreOffice.org, ver. 4.3.

Results and discussion. In clinical studies traditionally systolic blood pressure were recorded at the same time,
such as 8:00. In our study at this time systolic blood pressure in different patients ranged from 110 mmHg up to 140
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mmHg. Thus, the average value of the index was 126,50+6,70 (SD = 10,81) mmHg. At the same time, for example,
the patient No.1 had the systolic blood pressure maximum at 8:00 among registered (140 mmHg), the average per
day = 123,96+2,77 (SD = 6 91) mmHg and the patient No.3 had systolic blood pressure at the same time minimal
among registered (110 mmHg), the average per day was almost the same level - 123,54+3,84 mmHg (SD = 9,61).
But if researchers would measure systolic blood pressure in the same patients after only an hour, he was received
exactly the same values in both — 120 mmHg. Thus, changes indices of all patients would lead to the fact that the mean
and error of mean values would also significantly different to — 124,00+2,85 mmHg (SD = 4,59). In this example, the
difference between the mean values obtained with the confidence intervals is negligible, however, if we take the figures
registered at 16:00, and at 23:00, we get 127,00+4,18 mm Hg and 120,00+£2,92 mm Hg respectively. The lower limit
of the first and the second upper limit of the confidence interval crossed by only 0,1 mm Hg and can be treated as
significant difference. Thus, we can conclude that the rapidly changing parameters of homeostasis must not be taken
into registered data as the results of single measurements and should be compensated frequency of its registration.
And as the value corresponding to this phase of the study is more correct to use the average of all measurements taken
at this stage.

Due to the fact that there are significant fluctuations of the rate even for a limited time its registration, if one compares
the different groups, or the same rate within the group, but at various stages, we must consider this option as the
coefficient of variation (Cv). The analysis of the reference values by means of coefficient of variability of indicators
showed that variability of the sign at different patients fluctuated from 2,57% at the patient No.2 to 7,78% at the
patient No.3. The variability coefficient in general in all group was 5,72 that can be regarded as variability of middle
expressiveness. The variability of the sign is less, the quality of statistical comparison of indicators of different groups
or in group at different stages is higher. For improvement of quality of the analysis it is possible to use the following
receptions: 1) to remove extreme values from the table; 2) to replace extreme values, received with their participation,
arithmetic averages. The admissibility of application of such receptions recognizes that these values could be passed,
so the principle of replacement of the passed values could be applied to them.

The analysis of the statistics received as result of correction of the initial data, allows to conclusion, what even simple
removal extreme values in this research reduces a degree of variability up to low. In case of when after replacement of
extreme values the factor of variability of the sign still above 5%, is necessary to replace following extreme values or to
exclude received at the given subject of research average value from group, in view of extreme variability of a parameter
which reasons are not known or cannot be eliminated.

Application of such technique will allow to increase research accuracy due to decrease influence of high-frequency
fluctuations of the indicator. Besides of that, the analysis of the reasons of high-frequency fluctuations of the indicator
at separate investigation phases can help with identification of the factors influencing the course of a disease and an
outcome which were missed from attention earlier.

Conclusions. One-stage registration of indicators, change which frequency considerably exceeds registration
frequency, can be a source of wrong judgments about a condition of dynamically changing system. It is possible to
reduce the error of measurement of such indicators due to receiving an arithmetic average of measurements series at
each stage of registration. Thus, the more measurements it is performed, the arithmetic average is more exact reflects
a real condition of system. Parameters with high degree of the variability defined by variability coefficient must be
excluded from research in view of the fact that they bring an essential mistake in the received result. It is possible to
lower variability degree at the expense of an exception of extreme values or replacement their by arithmetic average,
received after exception of extreme values.

Keywords: biomedical statistics, clinical trials, elimination of registration error data.
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