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onbIT NTPUMEHEHUA MPOTPAMMHOIO CPEACTBA VOSVIEWER
B SNMUAEMUNONTIONMYECKUX UCCNIEAOBAHUAX HA MPUMEPE AHAJIU3A
HAYYHbIX NYBJIMKALWU B MEAVNLUUHCKUX TEKCTOBbIX BA3AX AAHHDIX
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B cTaTbe paccmoTpeHbl OCHOBHble GyHKUMM NporpammHoro cpeactaa VOSviewer 1 BO3MOXHOCTb UX NPaKTUYECKOro
NPVIMEHEHUSA B SMUAEMUOSIOTMYECKUX UccnefoBaHusx. [por3BeaeHa oueHKa ny6MKaLMoOHHOW akTUBHOCTH MO BO-
npocam NonnoBrpycHomn nHdekummn B neprog 1879-2020 rr., UHTePNPETNPOBaHbl AaHHbIE MOyYEHHbIX KapTOrpamMm.
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EXPERIENCE OF APPLICATION VOSVIEWER SOFTWARE IN EPIDEMIOLOGICAL STUDIES
ON THE EXAMPLE OF ANALYSIS SCIENTIFIC PUBLICATION IN MEDICAL TEXT DATABASES
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In article reviewed main function VOSviewer software and possibility of their practical application in epidemiological
studies. Graded publication activity on poliovirus infection activity on poliovirus infection in the period of 1879-2020,

interpreted data of the resulting cartograms.
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BeBepgeHme

B Hacroslee BpeMs UCCIIeloBATeNb B CBOEI Jie-
ATEIBHOCTU CTAJIKMBAETCS C OTPOMHBIM ITOTOKOM
nHpOpMaIuy, KOTOPBIl 09eHb OBICTPO OOHOBIISET-
cs1. VOSviewer — IporpaMMHBIN MHCTPYMEHT [/A
NOCTPOEHNA HATIANHBIX KapT ¥ BU3ya/nusanum 6u-
6morpaduyecknx faHHbIX. [logoOHBIE KapTOrpam-
MBI MOTYT BK/IKOYAaTh B CeOs HasBaHMs >KYPHAJIOB,
daMmIuy aBTOpOB, HaMMEHOBAHUA OpraHM3aLNIL,
B KOTOPBIX OBUIM CO3[jaHbI HAay4HbIe ITyOIMKaLny,
a TakKe KTodeBble croBa [1]. [JaHHasA mporpamma
Crocob6Ha CUCTEMAaTH3MPOBAaTh U TPYIINMPOBATDH
K/TI0YeBble TePMUHBI B CIIEIVIAJIbHbIE CMBICTIOBBIE
KJIACTEPBI, OTPAXKAOLIME MHTEPEC K TOM WM MHON
npo6eMe 3a BBIOpaHHBIN Iep1of, BpeMeHn [3].

Uenb

OueHNTh BO3MOXXHOCTb IpPUMEHEHUs IIPO-
rpaMMHoOro cpepcrsa VOSviewer B ammpeMmosno-
TMYECKUX MCCTIEOBAaHMAX Ha IpMMepe aHaINM3a
nyOnMKanmit Ha TeMy IO/MMOMUennuTa B BeO-6ase
maHHbIX PubMed.

Marepuanbi n metogbl

B xoze paboThI 6b11 IPON3BeeH IPOrPaMMHBII
aHanu3 23571 crarbu. MaTtepuanom fijid HacTOsAILe-
TO MCCIeOBAaHNSA ABMIACH BBITPy3Ka HAyYHBIX IIy-
6mmKanuit 3 Be6-6assl gaHHbIX PubMed, Halimen-
HBIX 10 K/TIOUEBOMY CI0BY «poliomyelitis» 3a mepuoz
1879-2020 rr. O6paboTKa HOMy4eHHOI MHpOpMa-
oy TpousBopmMaach B mporpamme VOSviewer
v.1.6.15. ITocTpoeHne rpaduka gUHAMUKU ITyOIN-
Kal[JIOHHOJ aKTUBHOCTU B nepuop 1879-2020 rr,, a
TaK)XXe IOCTPOEeHNe IMHUY TPeHa OCYLeCTBIIAIOCh
C TIOMOIIBIO NAKeTa IPUKIATHBIX KOMIIbIOTEPHBIX
nporpamm Microsoft Office (Excel 2016).

Pe3ynbraTbl 1 06CyxaeHne
Hp]/[ aHa/In3¢€ JVMHAMMKN HY6HMKaHMOHHOﬁI aK-
TUBHOCTU IIO BOIIpOCAaM, CBA3AHHBIM C I/IBY‘ICHI/IGM

HO/IMOBMPYCHO nHeKnyM B nepuop 1879-2020 rr.,
YCTaQHOBJIEHO, 4TO IepBas padora (1879 r.) omucsl-
BaJla TPU CIy4as OCTPOTrO IONMMOMMUENINUTA ¥ B3POC-
nbIX. [laHHBI (AKT CBUIETENbCTBYET O TOM, 4TO
MHTepec NCCIefioBaTeieil K 3TOMYy 3a00JIeBaHMUIO
B HOBeIMIIell MCTOPUM BO3HUK [OCTATOYHO HABHO
(Bropas monoBuHa XIX Beka) [4]. Camble cBexue
cTarby, u3ganuble B 2020 I., TOCBALIEHBI BOIIPOCAM
VMMMYHOIIPOGUIAKTHUKIY 1 OIleHKe CTPaTernii UMMY-
HU3ALY Hace/IeHN .

JJuHaMyKa nmyOnIMKalMOHHOTO ITOTOKA II0 JjaH-
HOIT Ipo6IeMaTKe ¢ CaMOro Havyasa MMena He3Ha-
YUTENbHYI0 TEHAECHLMIO K YBEINYEHMIO, KOTOpasd
COXpaHA/MACh [0 BPEeMEeHNU, IIPMMEPHO COOTBET-
CTBYWOILEMy OKOHYaHMI0 IlepBoil MMpOBOI BOJ-
HbI (1914-1918 rT.), TOC/IE Yero KOMmM4ecTBo padoT
HECKO/TbKO CHM3WIOCh M OCTABasOCh Ha MPUOIN-
3UTENbHO OAMHAKOBOM YypoBHe fo 30-x romoB XX
B€Ka, 3aTe€M CHOBa IMOSBM/IACh TEHHEHLMA K POCTY
MX 9MCIIA.

VccnenoBannusa B HAaHHOM HaIpaB/IeHUM aKTU-
BU3VPOBA/INCh B IOC/TeBOeHHBIe Tofbl (1945-1960
IT.), MUK OTMeYeH B 1956 rogy — 815 ny671M1<auM17[.
Cronpb 3HaYNTENIbHOE KOMMYECTBO HAYYHBIX CTaTell
B 9TU TOJBI, CKOpee BCero, 00yCIOBIEHO JIaBUHOO-
OpasHbIM pacIpOCTpaHEHMEM SUAEMUN TIOTUOMU-
eJIMTa BO BCeM MIpe.

Haunnas ¢ 60-x rogoB XX Beka, KOIMYECTBO CO-
OOIeHMiT 110 3TOJ TeMe CTalo0 YMEeHbUIAThCA, YTO,
BEPOSTHO, CBA3AHO C NOABIEHNEM 3 (eKTUBHOIN
BaKIVHBI, a TAK)Ke Ha4aJOM MacCOBOJ MMMYHM3a-
LIV HaCe/IeHNS.

KonnuectBo nybnukanuii B nepuop 1970-1990-
X IT. HAXOAW/IOCh IPMMEPHO Ha OJVHAKOBOM YPOBHE
U 3TO, OIIpefie/IeHHO, OOYCIOB/ICHO 3HAYMTEIbHBIM
CHIDKeHIEM 3a00/1eBaeMOCTI IIOJIMOMUETUTOM BO
BceM Mupe. OfHaKO Ha IPOTSHKEHUU BCETO JAHHOTO
Hepuojia BO3HUKA/INM CIOpajindecKue Ciryday 3Toi
MHEKINN.
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Haumnas ¢ 2000-x romoB, BHOBb OTMeYaeTCs
TeHJIeHIMA K YBeIMYEHNI0 aKTUBHOCTY MCCIeN0Ba-
Tejlell, KoTopas coxpaHaAnach fo 2016 roga BKIIIO-
YUTEIbHO. B 3TOT mepnoy MHTEHCUBHO M3y4a/llCh
METOJIbI JIeYeHUs ¥ MPOPUIAKTUKA B CBSASHU C BO3-
HUKHOBEHMEM B OTU TOJbI BCIBIIIEK, BHI3SBAHHBIX
BaKI[MHOPOACTBEHHbIMI TomnoBupycammu. C 2017
rofla KO/IMYeCTBO HAyYHBIX paboT, IOCBAIIEHHBIX
HO/IMOMUENNTY, yMeHbIaeTcs (puc. 1).
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Puc. 1. AMHaMnKa ny6nuKaLnoHHON akTUBHOCTH
no Bornpocam nosavomuenuta B nepuopg ¢ 1879 no 2020 rr.

[Ipy mporpaMMHOM aHa/IM3e HAy4YHBIX ITyOIM-
KaIMil 110 BOIIPOCAM IOIMOBUPYCHOI MH(EKLU B
nepuon 1879-2020 rr. B VOSviewer B KadecTBe pe-
3ynbpTaTa O6blIM CHOPMUPOBAHDBI COOTBETCTBYIOLIVIE
kaprorpammsl [2]. [TonyuenHsiit B pexxume Network
Visualization pucyHOK BKIoOYaeT B cebs ompefe-
JIEHHBIE CTIOBa U CJIOBOCOYETaHs, Harbosmee 4acTo
JVICIIO/Ib3yeMble B CTAaThsIX O IIOJIOBUPYCHOI MHPEK-
. YacToTa BCTpeyaeMOCTY TOTO VIV MIHOTO KITIO-
4eBOro C/I0Ba (C/IOBOCOYETAHNA) B MCCIENOBAHMAX
OLIEHMBAETCS 110 Pa3MEPY «ITY3bIPsi», B KOTOPBIIL 3a-
KJIIOYEH MHTepecyomuii TepMyH. Bes kapTorpamMma
pasjeneHa Ha HECKOIbKO 00JacTell, OKpalleHHBIX
pasHbIM 1BeToM. LIBeToBas nudpdepenumanus mo-
MOTaeT BM3ya/M3UpOBaTh KIACTEPbl — OObedNHe-
HVISI OfHOPO/JHBIX 9/IEMEHTOB B TPYIIIIBI VTN IOAM-
HOXKeCTBa.

I[To pesynbrataM IpOrpaMMHOTO aHAjIM3a Hail-
JIeHHBIX Pa0OT HaMM BBIfIEJIEHO IIECTb K/IACTEPOB:
KpacCHBII, 3€JIeHbII, CUHWI, q)MoneTOBbH?I, SKeJIThIN
rony6oii. Kpacusiit (poliomyelitis, muscles, humans,
paralysis) ycrmoBHO HasBan Hamm «KimHuka»; 3se-
neHplt (immunization programs, immunization,
health) — «VImmyHusanusi»; cunuit (poliovirus,
viruses,culture, virus replication) o6pa3oBaH Kiio-
4eBBIMM CIOBAaMM, NTO3BOJIAIOLIMMY OTHECTH pabo-
THI MIX COfiepKallye K KaTeropmum «XapakTepucTuKa
BO30yAuUTe/s»; TIPYINA TEPMUHOB, OKPAIICHHBIX
B >xenTbil user (epidemiology, review, statistics,
report), o0o3HaueHa KaK «DIUIAEMUOTOTHUS»;
cTatbyu 13 (UONETOBOro Kiaactepa (vaccination,
immunogencity, oral, antibodies) mMb1 ycroBHO 03a-
rmaBuwm «Cremydudeckas IpoguIakTUKa»; TOIy-
6011 (laboratories, mass screening, models) o6be-
[MHAET VCCIefOBAaHNA, IHOCBAIIEHHbIE BOIIPOCaM
MabopaTOPHOIL IMATHOCTUKH (pIC. 2).

oy R?=0,72

2014

ITogo6Hass BuU3yanmMaalyus HAIIAZHO JIEMOH-
CTPUPYET, 4TO B 1je/IOM HauIMeHee aKTUBHO Iy O/I1KO-
B/INCh Pe3y/IbTaThl MCCIENOBAHMIL, MOCBSIICHHbIE
AMUIEMIONIOTUN U CIIenudraecKoil mpodumIaKkTiKe
HO/TMOMMETINTA.

Pexxum Overlay Visualization mosponser ore-
HUTb, KaKMe K/IIoueBble CI0BAa MCIIOIb30BA/INCh
NPV HAIMCaHMM HAyYHBIX CTATeil B TOT WJIM VHOW
nepuox BpeMeHn. IloMnMo KapTorpammsl, B IIpa-
BOM HIDKHEM VITIy PUCYHKAa HaXORUTCS XPOHOIIO-
TMYecKasi JIMHeKa, COIJITACHO KOTOPOI KaXX/JOMY
HepUOLy BpeMEeHNU COOTBETCTBYET OIpefie/IeHHBIN
uBet. JI1s1 paboThl ObIT BBIOpaH BpEeMEHHOI IIPO-
MeXyToK 1960-2020 rT., Tak KaK OOJIBIINHCTBO
nyO/muKanmit ony611KoBaHbl UMEHHO B 9TOT IIe-
puOz.

[To mOnMy4eHHBIM pe3ynbTaTaM MOXHO OT-
MeTUTh, 4TO B mepuop 1960-1970 rr. Hambonee
9acTO VCIO/Ib30BA/INCh K/IIOYEBBbIE CIOBa: Iapa-
wierns (paraplegia), 6ynb6apusiit (bulbar), mapa-
nmy (paralysis), HOCTIIONMOMYENUTHBIN CUHIPOM
(postpoliomyelitis syndrome). Vicxopsa us sroro,
MO>KHO TIPEIONIOXNUTD, YTO B JAHHBII IIPOMEXKY-
TOK BPeMEH) OCHOBHOJI BOIIPOC, HTEPECOBAB-
NI Y9eHbIX, — KIVMHUYECKMe IPOSABICHN NH-
¢dexuyn. Bupyc 6611 JOCTaTOYHO XOPOIIO U3yU€eH, U
Terepb y4eHble BCETO MIpa CTa/IM PETUCTPUPOBAThH
OOILIHOCTD KIMHIYECKVX ITPOSAB/ICHNII, @ TAK)Xe 0C-
JIOKHEHMA paHee IePeHeCeHHON IONMMOBUPYCHO
UMHQEKIVN.

B nepuop 1970-1980 IT. B KauecTBe KIOYEBBIX
Yalje MCIONb30BAINCh CIEAYIOIe CI0Ba: JIIOAU
(humans), momkonbuuky (preschool), mmageHITBI
(infant), BospacTHble dakTOpsI (age factors), MMmy-
Husauys (immunization). B aror nepnop zomuHu-
PYIOT MCCIelOBaHMsA, NOCBAICHHbIE BBIABICHUIO U
U3Y4eHMI0 Hayubosee YA3BMMBIX TPYII HaceeHMs,
HOpa)kaeMBIX ITOIMOBUPYCOM.

B mepnop 1980-1990 IT. aKTMBHO MCIIOTb30Ba-
JNMCh TepMUHBL: BakuyHauus (vaccination), Bak-
1uHbl (vaccines), aTTeHyupoBaHHBI (attenuated),
uMMyHonorus (immunology). B ocHoBHOM cTaTbn
OCBellla/IN pas/INyHble aCIEKThl UMMYHOIIPOUIaK-
TUKN. B 9TU rofpl B Mype IpakTUIecKy 3aBepIy-
Jlacb MaccoBas IMMYHM3ALVA HaceleHNns, a 3abore-
BAeMOCTb CHU3W/IACh IO MUHVMA/IbHbIX 3HAUYEHNI.

B mepuon 1990-2000 rr. Hambonee 4acTo uc-
HO/Mb30BAINCh ~ K/IIOYEBBIE  C/IOBA:  QHTUTENA
(antibodies), BupycHsiit (viral), kanengapb npuBu-
BOK (immunization schedule), mepopanpHas Bakiu-
Ha (vaccine oral). B aToT mepnop yueHbIe IpogomKa-
JIV CBOIO paboTy B 00/1aCTV OLIeHKM 3 PEeKTUBHOCTI
MMMYHOIPOQWIAKTUKY TIOTMOMUeNNTa. BakunHa
IPOTUB MONMOBUPYCHOI MHeKunu OblIa BHECEHA
B HAIlMOHA/IbHbIe KaJeHAapy NpO(UIaKTUIeCKNX
IPUBYMBOK IIPAKTUYECKU BCEX CTPAH MUpA.

B mepnopn 2000-2010 rr. B Hay4HBIX IyO/nMKa-
LVSIX 9Yallle MCIO/Mb30BA/INCh CTIEAYIOIie TepMIU-
HBI: BCEMMpHasi OpraHM3alus 3ApPaBOOXPAHEHNS
(world health organization), sgopoBbe B Mupe
(world health), snupemuonornyecknit MOHUTOPUHT
(epidemiological monitoring), canuraproe mpocse-
menue (health education). Oco6enno vacto B Ka-
YecTBe K/II0YEBBIX NMPUMEHSINCH CTIOBOCOYETAHI:
3nopoBbe B Mype (world heath) u cannraproe npo-
cemenne (health education), uto cBuAeTenbCTBYET
00 aKTya/IbHOCTY BOIIPOCOB IMMYHM3ALIMN Hacerle-
HVIS, TIOBBILIEHHOM MHTEpece K OLleHKe MIMMYHHOI
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MPOC/IONKYU 1 BOTIPOCaM MpeBeHIM 3ab0neBaemMo-
CTIL.

B mepuop 2010-2020 rr. Hanboee YacTo B Ha-
YUYHBIX IyOMMKALUAX WCIONb30BANCh CIIEAYIO-
I[ye KII04YeBble CI0Ba: IPOrpaMMbl MMMYHU3AIVN
(immunization programs), MOHUTOPUHT OKpPY>Kalo-
mels cpens! (environmental monitoring), nckopene-
H1e 6onesnu (disease eradication), MonekynsapHas
smmaemuonorns (molecular epidemiology). Itn
IaHHBIE CBUMICTE/ILCTBYIOT O TOM, YTO B HAacTOsALIee
BpeMsi pabOThI B JAaHHBIX HAIIPaB/ICHVX SIBISIOTCS
HanboJjiee aKTyalTbHbIMU (puC. 3).

BbiBoAbI

1. ITporpammuoe cpenctBo VOSviewer crioco6-
HO 3HAUUTETbHO 00/1erYnTh paboTy MCCIeoBaTes
IpM aHaau3e M CTPYKTYpU3ALUU IIONTYyYEHHON UM

poliomy fitis__

Inf:lam I
child

Puvc. 2. PesynbraTtbl Knactepusauum nyénmkaumnn
B pexkume Network visualization

Jintepatypa

uHpOpMalLMY Ha OCHOBe Oubmorpadmyecknx faH-
HBIX.

2. Paspmenenne nudopmanyy Ha K1acTepsl CIO-
COOCTBYeT JIOTMYECKOMY pacIpefie/ieHnIo MHQop-
MalMy IO MHOXKECTBAM U IOIMHOXKECTBAM, €€ CIU-
CTeMaTU3aLUN U YIIOPAKOYMBaHNUIO.

3. IlpyMeHeHNe DaHHOTO MPOrPAaMMHOIO Cpefi-
CTBa B SMNJIEMUOIOTUYECKUX MCCIENOBAHUAX IIO-
3BOJISIET €JUHOBPEMEHHO OLIEHUTb 3HAYUTE/IbHbIE
MAaCCUBBI HAay4YHOIl JINTEPATypbl, B KOPOTKIE CPO-
KI1 BBIIBUTH OCHOBHBIE TPEH/bI, 000CHOBATb aKTy-
A/IbHOCTD IIJITAHMPYEMOTO MCCIENOBaHNs, HAITIAJHO
MNpeaCTaBUTh JVMHAMMKY U MHTEHCMBHOCTD MIHTEpPE-
ca K TOVI MIM MHOJI Ipo6ieMe 3a BHIOPAHHBIN Bpe-
MEHHOI1 IIEPUO],.

Puvic. 3. PesynbraTtbl Knactepusauumu nyénmkaumnn
B pexume Overlay visualization
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CaMbIM pacnpoCTpPaHeHHbIM THONHO-BOCMANNTENIbHbIM 3ab60NeBaHNEM KUCTU ABAAETCA NaHapuuymi. MaHapuuynin —
OCTpOe rHOMHOE BoCnasieHve TkaHel nanbua. Dopmbl NaHapULMA, CONMPOBOXKAAOLLMECA MOPAKEHNAMN KOCTEN, Han-
6onee CNOXHbl AA NeYeHNs.

MpoaHanu3npoBaHbl UcTopun 6one3Hn 64 feTell, roCNUTaNN3MpPOBaHHbIX B OTAeNeHWe rHoMHon xupypriuv KB Ne
9 3a 2017-2019 roapl C KMMHUYECKM MaHapULUmnemM KoCcTu. B nccnegoBaHny NpofgomknTenbHOCTb 3aboneBaHns oo
obpalleHnaA K X1pypry coctaBuna B cpegHem 5,8 aHA. 37,5% nauMeHTOB NpoLwnun camosneyeHme. AMbynatopHoe ne-
YyeHue XMPYProm rno MecTy KutefbcTBa NPoBOAMNOCH B 32,8% cnyyaes. [Tpyn aHann3e aHamHeCcTUYeCcKux JaHHbIX y 14
JeTell pa3BMTME KOCTHOrO NaHapULMA MPOMU3OLLIO NOCse TPaBMbl. B 60MblwMHCTBE CnyyaeB NoBpexaeHa ANCTanbHas
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