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# 329. Applying artificial intelligence to tick born borreliosis
epidemic process prediction
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' Zhukovskyi National Aerospace University;
2 Kharkiv National Medical University

Background. The process of studying indicators in time is
described by dynamic series. Discrete and continuous time series
are used in medical informatics in solving problems of
epidemiology, clinical medicine (functional diagnostics), studying
morphometric data in order to predict their change. The focus of
research is to predict the dynamic and patterns of epidemic
process of tick-borne borreliosis with artificial neural networks.
Materials and methods. The use of artificial neural networks to
predict the level of infectious diseases morbidity is relevant.
Fluctuations in the incidence rate throughout the analyzed years,
like oscillations in long-term dynamics, arise as a result of the joint
action of constantly active, periodically activated and irregular
causes. The periods of activity of irregular random causes in the
annual dynamics are distributed over several years randomly. The
result of their action is the formation of a "group morbidity", which
is the reason for creating conditions for deterioration of epidemic
situation. With the purpose of revealing the regularities of
occurrence of annual fluctuations, the incidence of Ixodic tick-
borne borreliosis in the Kharkiv Oblast was studied.

Results. The use of neural networks to predict the incidence rate
allows us to assess the dynamics and trends of the epidemic
process. Artificial neural networks favorably differ from statistical
methods in that they are flexible enough to take into account an
arbitrary number of external unknown factors, which is especially
important in the study of the epidemic process. Such external
factors have different effects on the change in the projected
incidence rate. So, for correct forecasting, the time series
decomposition is necessary, i.e. forecast taking into account

various external factors of trend, seasonal, irregular correction, etc.

The dynamic series were enlarged, which allowed to predict the
features of the course of the epidemic process. Application of
artificial network methods shows results with high accuracy in
comparison to the real statistical data on incidence (96,4 %). The
results obtained with machine learning approach have been
compared with another methods. As statistical method of moving
average has shown accuracy 87%, and agent based simulation
has shown 93%, using of neural networks to predict the morbidity
by Ixodic tick-borne borreliosis shows the best results.
Conclusions. The implementation of this technique into various
branches of medicine will allow to evaluate the quality of
surveillance, collection of data and its analysis at all stages of
Public Health activities, thereby predicting the trend of the level of
not only vector-borne, but also for other infections morbidity.
Analysis of the incidence rate and the result of the forecast allow
us to present a true picture of the course of the epidemic process
of the analyzed infection.
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AKTyanbHicTb. [poLiec BUBYEHHA MOKa3HWKIB y Yaci onucaHun
AnHamivHUMK pagamn. OuckpeTHi Ta 6e3nepepsBHi Yacosi pAan
BUKOPUCTOBYIOTLCA B MEOWYHIN iHhopmMaTmLi Npy BUPILLEHHI
npobnem enigemionorii, KNiHIYHOI MeaMUMHK ((PyHKLIOHaNnbHa
niarHoCTUKa), BUBHEHHI MOPOMETPUYHMX OaHUX ANA
npprHo3yBaHHA ixHix 3miH. OCHOBHa yBara OOCNIOXXEeHHA NonArae
B MPOrHO3yBaHHi ANHAMIKW Ta 3aKOHOMIPHOCTEN enigemiqHoro
npouecy KNilWosoro 6openiosy 3a 4ONOMOroK WTYYHUX
HEMAPOHHUX MEpeX.

MaTtepianu Ta meToaM. BUKOPUCTAHHA WTYYHUX HEAPOHHNX
MepeXX ANA NPOrHO3yBaHHA 3axBOPKOBAHOCTI Ha IHhEKLIHI
XBOPOOM € akTyanbHUM. KonnueaHHA cTaHy 3axBOPIOBAHOCTI
MPOTAroM YCiX aHanizoBaHuUX poKiB, Taki AK KOMMBAHHA B
NOBroCTPOKOBIM AMHaMILi, BAHMKAOTb BHACNILOK CNINbHOI Aji
MNOCTIAHO (DYHKLIOHYIO4MX, NEPIOANYHO aKTUBOBAHUX Ta
HeperynApHUx Npu4uH. Mepioan ak TMBHOCTI HEPEryIApHUX
BUNAAKOBUX NPUYMH Y LLIOPIYHIN ayHaMiLi po3noginATsea
NPOTAroM AEKiNbKOX POKIB BUNAAKOBUM YUHOM. Pe3ynbTar iXHboi
4ii - hopmyBaHHA "rpynoBoi 3axBopOBaHOCTI", WO € NPUBOLOM
ON1A CTBOPEHHA YMOB, 3a AKUX BiA6yBacTbCA NOripUEHHA
enigemivHol cutyauii. 3 MeTol BUABAIEHHA 3aKOHOMIpPHOCTEN
BUHWKHEHHA LLOPIYHNX KONMBaHb BUBYANACA 3aXBOPIOBAHICTb HA
6openios, WO NepeHOCUTLCA IKCOOOBUMU KAillamn, B XapKiBCbKii
obnacri.

Pe3ynbTaTtn. BukopuctaHHA HEMPOHHNX MepeX ana
NPOrHO3yBaHHA 3aXBOPIOBAHOCTI 4O3BOMAE HaM OLIHUTH
OWHaMiky Ta TeHOeHuii enigemidHoro npouecy. LUTy4YHi HEAPOHHI
MepeXi BUFigHO BiOpIi3HAIOTLCA Bif CTAaTUCTUYHUX METOLIB TUM,
LLLO BOHM AOCUTb FHYYKIi, abn BpaxyBaTn BUNaOKoOBY KifbKiCTb
30BHILWHIX HEBILOMUX (hAKTOPIB, LLO 0COBAMBO BaX/IMBO Npw
BMBYEHHI eniaemiyHoro npouecy. Taki 30BHilHI (hakTopn MaloTb
Pi3HWIA BNAIMB Ha 3MiHY NPOrHO30BaHOMO PiBHA 3aXBOPIOBAHOCTI.
OTxe, AnA NPaBUbLHOIO NPOrHO3yBaHHA HEOHXiAHO Po36UTN
YacoBwui pAd, TO6TO NPOrHO3 BPAaxOBYE Pi3Hi 30BHIlHI hakTopu
TEHAEHLIN, Ce30HHOCTI, TUMYACOBOI KopeKLUii Towwo. JuHamMiyHi
pAOn 6ynn postuMpeHi, Wo A03BoAnno nepenba4ymtn ocobamnBoCTi
nepebiry enigemivyHoro npouecy. 3actocyBaHHA METOLIB WTYYHOI
Mepexi 4ae BUCOKOTOYHI pesynbTaTu B MOPIBHAHHI 3 peanbHUMK
CTaTUCTUYHUMU JaHUMW LWOLAO 3aXBOPKOBAHOCTI (96,4%).
PesynbTaT, OTpUMaHi 3a 4ONOMOroK MatUMHHOIO HaBYaHHA,
nopiBHIOBanNuUcA 3 iHWUMN MeTogamn. OCKiNbKU TOYHICTb
CTaTUCTUYHOrO MeToOy KOB3HOI cepeaHboi cknana 87%, a
MOLEeNBaHHA NPOLECiB B3aEMOAIi iIHTENeKTyanbHUX areHTiB -
93%, TO BUKOPUCTAHHA HEMPOHHUX MepeXX ANA NPOrHO3yBaHHA
3axBOPIOBAHOCTI Ha IKCOAO0BUIA KNiWoOBUI 6openioa nokasye
Halkpalli pe3ynbTaTu.

BucHoBKW. BnpoapykeHHA LbOro MeToay B pidHi ranysi
MEeOULNHW O03BONNTb OLIHUTU AKICTb CNOCTEPEXEHHA, 360py
DaHWX Ta iXx aHania Ha BCix eTanax AiAanbHOCTI B rany3i OXOPOHU
300pOB'A, TUM CaAMUM NPOrHO3YKOYM TEHAEHUIIO He nuie
TPAHCMICUBHUX 3aXBOPIOBAHb, ane r iHwmx iHPeKUinHmnx
3axBoploBaHb. AHani3 pPiBHA 3aXBOPIOBAHOCTI Ta pesynbrtaT
NPOrHo3y A03BONAIOTbL HAM NPEACTaBUTU CNPAaBXHIO KapTUHY
nepebiry enigemivyHoro npouecy aHanizoBaHoi iHdekuji.



