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ABSTRACT

The analysis and assessment of risk factors associated with the occurrence, spread and persistence of African swine fever (ASF) virus in wild boar population are
an important tool in determining the strategic measures aimed at eradicating epizootics and mitigating their consequences. A thorough examination of foreign
and domestic literature revealed that wild boar population management factors, socio-economic and environmental ones, that mainly account for the density and
number of animals were the most significant and associated with the risk of ASF outbreak occurrence in wild animals. In order to identify risk factors for the spread
of the disease in wild boar in the Russian Federation subjects, a regression model was built to examine the relationship between the annual number of ASF outbreaks
in wild boar at the municipal raion level, wild boar population density and some other factors for the period between 2007 and 2022. Based on the subject-level
regression modelling results, a positive association between the intensity of the disease outbreaks and wild boar population density was identified in 42.5% of
the model regions of the Russian Federation. Other significant factors were the length of roads, the presence of forest cover and outbreaks in domestic pigs. How-
ever, on the whole, for all the infected subjects, the regression model demonstrated the failure of the wild boar population density factor to explain the observed
ASF outbreak distribution, and this may be indicative of the existence of other epizootic drivers of the disease spread in the wild. One of such mechanisms may be
the persistence of infectious potential in the external environment and in the formed stationary local foci of African swine fever, despite the anti-epizootic measures
taken, including the measures aimed at regulating the number of susceptible population — depopulation.
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B3aNMOCBA3b MEXAY eXErofHbIM KONYeCTBOM BCMblLUeK adpuKaHCKoii YyMbl CBUHeN cpeain KabaHoB Ha YpOBHE MYHULMNANbHBIX PaiioHOB, MNOTHOCTbH
nonynAum Kabana v pazom apyrux GakTopos 3a nepuos ¢ 2007 no 2022 r. Mo pe3ynbTatam NPOBEAEHHOTO PErpecCMOHHOrO MOAENMPOBAHMA HA YPOBHE CYGbeKTOB
B 42,5% MoZenbHbIX perinoHoB Poccuiickoil Oeaepaum 6bina BbiABNEHa NONOXKIUTENbHAA B3aUMOCBA3b UHTEHCUBHOCTY BCbILLEK 3a6071€BaHNA 1 NNOTHOCTU
nonynAuum Kabawa. [lpyrumu 3HaunmbiMu Gaktopamn ABUANCH MPOTAXKEHHOCTb aBTOOPOT, HANMYME NECHOTO NOKPOBA U BCTbILIEK CPEAN SOMALLHUX CBIHEN.
0nHako B Lenom Ana Bcex HebnarononyuHblx Cy6beKToB perpeccuoHHan Moenb Nokasana HecocToATeNbHOCTb GakTopa NAOTHOCTY nomyAALMY KabaHa AnA
00bACHeHNA HabnioaaeMoro pacnpeaeneHna BblLuek appUKAHCKON YyMbl CBUHEI, YTO MOXET yKka3blBaTb HA HAMUMe UHbIX IMU300TUYECKUX ApaiiBepoB
pacnpocTpaHeHua 3aboneBaHua B AMKoi npupoge. OBHUM 13 TakuX MeXaHU3MOB MOXET ABNATHCA COXpaHeHe MHOEKLMOHHOT0 NOTEHLMana BO BHeLUHeil cpefe
11 B c)OPMUPOBAHHDIX CTALMOHAPHDIX NOKANbHBIX 0uarax adpuKaHCKoii YyMbl CBUHEIT, HECMOTPA Ha MPUHIMAeMble NPOTUBOINU300TUYECKIE MEPONPUATHA,

BKJIKOvamwLue B cebsn Mepbl N0 PerynnpoBaHiio YNCIEHHOCTA BOCMPUIAMYNBOTO NOronoBbA — Aenonynauuto.

KnioueBble cn1oBa: ahpuKaHcKan uyma CBUHeNd, HakTopbl prcka, Kabak, NOTHOCTb MONYAALMM, PETPECCUOHHbIN aHanu3, Poccuiickan Degepauns
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INTRODUCTION

African swine fever (ASF) is a transboundary viral di-
sease that affects both domestic and wild pigs and causes
enormous damage to pig farming [1, 2, 3, 4]. African swine
fever may demonstrate unique regional patterns associa-
ted with a set of risk factors that should be taken into con-
sideration when choosing appropriate surveillance and
control strategies [5]. Multiple studies focus on the eluci-
dation of the role of domestic and wild pigs in the occur-
rence of outbreaks and the spread of the infection.

Of particular interest is the analysis of risk factors con-
tributing to the spread of the disease in wild boar, includ-
ing its introduction into the ASF free areas [6]. The ecologi-
cal cycle with the involvement of the wild boar and ASF
virus presence in the environment is the main challenge
of the present-day ASF epizootiology, since not all me-
chanisms of the pathogen persistence in the ASF infected
areas have yet been revealed [7, 8].

The analysis of the ASF situation in the Russian Federa-
tion shows that the disease is widely spread both in wild
boar and domestic pig populations almost throughout the
entire territory of the country, including the regions where
wild boar population density is reportedly very low [9].

Despite numerous attempts undertaken by researchers
in many countries to develop a safe and effective vaccine
against African swine fever, the disease eradication stra-
tegy is at present based on the principles of risk assess-
ment and identification of the main factors contributing
to the infection spread, as well as on compliance with
strict biosecurity and biocontainment measures. Most
ASF eradication and prevention measures are grounded
on the classical principles of disease control, including
epizootiological surveillance, investigation and killing of
infected herds, establishment of protection and surveil-
lance zones. These measures are coupled with a ban on
swill feeding to pigs, strict quarantine and biosecurity/bio-
containment measures, as well as with control over the
movement of animals and pig products [2, 10, 11].

The importance of assessing the current ASF situation
and the spread dynamics of this disease, which is devastat-
ing for the pig industry, dictates the need to develop me-
thods for model forecasting of ASF outbreak occurrence
in the ASF free areas of the Russian Federation and in the
areas where the disease persists.

The remoteness of local foci of the infection in wild boar
from initial outbreaks highlights the significance of human
economic activities as a major, if not the key, factor asso-
ciated with the spread of the disease [12, 13, 14]. It should
be borne in mind that ASF transmission occurs not only
through a direct contact between animals, but also indi-
rectly, for example, through infected carcasses of wild boar
killed by the disease and through environmental objects
contaminated with the virus [12, 15, 16]. The detection of
ASF occurrence in the wild boar habitat during the ongo-
ing epizootic in Europe and its association with environ-
mental factors made it possible to identify and describe
the pathogen transmission cycle named “wild boar - ha-
bitat”[17, 18]. Thus, it seems justified to conclude that wild
boar play an important role in the spread and circulation
of ASF virus in the European countries. The complex bio-
logy of wild boar and environmental factors having impact
on their habitat shall be at the core of efforts aimed at ASF
control [19].

Discussions are currently underway regarding the de-
pendence of ASF agent spread rate on wild boar popu-
lation density. Based on the experience of the European
countries, such an association prevails, but it is not always
observed [5]. Pejsak Z. et al. suggested that sustained cir-
culation of the virus in wild boar in Poland requires the
density that exceeds 2 animals per square kilometer [19].
Due to the peculiarities of the ASF epizootic process, such
a trend mainly depends on the structure and social rela-
tionships within the susceptible wild boar population and
between the age-sex groups.

The threshold density theory does not provide any
clear-cut answers regarding the patterns of ASF virus

VETERINARY SCIENCE TODAY. 2024; 13 (1): 64—72 | BETEPUHAPUA CETOAHA. 2024; 13 (1): 64-72

65



ORIGINAL ARTICLES | PORCINE DISEASES OPUTUHANIbHbIE CTATbI | BONE3HY CBUHEN

Ukraine

Khabarovsk
Krai L%

Turkmenistan

500 \vf

¥ Azerbaijan

Olran| 250

Legend

ASF outbreaks in wild
boar

model regions

1-level administrative
divisions of the RF

120°E nde

spread, the persistence of outbreaks in the wild boar
population and the disease agent transmission to other
susceptible populations, including domestic pigs. Model-
ling approaches are based on the key assumptions such
as homogeneous and random interaction between di-
seased and healthy animals, which is hardly reproducible
in the wild.

The specified urgency of studying the biology of wild
boar and ASF virus persistence in the environment high-
lights ecological, as well as landscape and climatic risk
factors for the infection introduction and spread as a spe-
cial category of predictors that are of priority for conside-
ration [19, 20].

The study was aimed at the identification of the main
risk factors for ASF spread in the wild boar population, in-
cluding the determination of significance of susceptible
animal density in the epizootic process in the ASF infected
subjects of the Russian Federation.

MATERIALS AND METHODS

Model regions. The subjects of the Russian Federation
in which ASF outbreaks were reported in the wild boar
population in 2007-2022 and for which the information
on the number of wild boar at the raion level was available
for the said period were selected for the study. The model
regions shown in Figure 1 comprise 40 subjects located
in the European (zone I) and Far-Eastern (zone Il) parts

Fig. 1. ASF situation in wild boar population in the Russian Federation subjects (2007-2022)

of Russia. Municipal raions were used as model units for
the assessment of the disease occurrence and factors.

African swine fever data. Data on ASF outbreaks repor-
ted in the wild boar population in the Russian Federation
in 2007-2022 were acquired from the official database of
the World Organisation for Animal Health (WOAH)'. An-
nual information on the number and density of the wild
boar population for 2007-2022 was acquired through
requests submitted to the regional Ministries of Environ-
ment and Natural Resources and Committees on Wildlife
Protection and Management of the Russian Federation
subjects.

Regression analysis. The investigation of dependence
between ASF outbreak occurrence and intensity and risk
factors, in particular wild boar population density, in-
volved the use of a negative binomial multi-factor regres-
sion model for the model subjects with long-term ASF per-
sistence in wildlife. The dependent (response) variable was
the number of ASF outbreaks in wild boar in the specified
municipal raion in the relevant year, and the explanatory
variables were the socio-economic and ecological factors
described below.

A negative binomial regression model is a certain type
of regression employed for analyzing count data where

'WOAH. Disease situation. https://wahis.woah.org/#/dashboards/
country-or-disease-dashboard
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the variance of the response is greater than its mean
(i.e. where overdispersion is observed) [21]. In our case,
choosing negative binomial regression was justified by
the distribution of the number of outbreaks in wild boar
in the municipal raions where the mean value is 0.84, the
variance is 38.41.

The significance of the variables was evaluated with
Student’s t-test based on p-value (p < 0.05 is indicative
of sufficient statistical significance of the variable as a re-
gression model predictor). The global fit of the models was
evaluated using the adjusted coefficient of determination
R?, which is the proportion of the variation in the depen-
dent variable explained by the model.

Modelling was carried out in two stages:

1) for all raions of the model subjects taken as a whole;

2) for the raions of each individual subject.

Selecting potential risk factors for ASF occurrence in wild
boar. As aresult of literature data analysis, information was
collected on potential risk factors for ASF spread in wild
boar population, which is presented in Table 1.

The selected factors were the explanatory variables in
the regression modelling aimed at the identification of ASF
outbreak dependence on population density and other
risk factors using negative binomial regression.

Software. The primary processing and evaluation
of data were carried using Microsoft Office Excel software
(Microsoft Corporation, Redmond, Washington, the USA).
The mapping of ASF situation, the number of wild boar
and cluster analysis were carried out using ArcMap 10.8.1
software (Esri, Redlands, California, the USA). Regression
modelling was performed using R statistically oriented
software environment (R Core Team, 2023).

RESULTS

Retrospective assessment of ASF situation in the wild
boar population. During the analyzed period (from 2007
to 2022), 1,054 ASF outbreaks were registered in the wild
boar population in the model subjects, which accoun-
ted for 41.7% of all outbreaks of the disease. The largest
numbers of outbreaks in wild boar were reported in 2013
(116 outbreaks), 2016 (118 outbreaks), 2020 (170 out-
breaks) and 2021 (104 outbreaks). Geographically, ASF
outbreaks were concentrated in the following subjects: the
Ryazan, Moscow, Tula, Tver, Vladimir, Smolensk, Samara
Oblasts, as well as in the Pskov and Leningrad Oblasts ad-
jacent to the border with Estonia. In the Far East, the long-
term persistence and stationary foci of African swine fever
were reported in the Primorsky Krai and in the border
areas - local territories, in which wild boar population
density is currently still rather high.

In some regions, ASF occurrence in the wild boar popu-
lation is sporadic with a trend towards the virus persistence
in the environment, with the disease outbreaks being re-
ported throughout the entire epizootic (for example, in
the Nizhny Novgorod Oblast); in other regions, the disease
occurs as a mass epizootic and affects a considerable num-
ber of animals within a short period. Such an epizootic oc-
curred in the Samara Oblast in 2020, with 60 ASF outbreaks
having been reported in wild boar within the year.

The disease occurrence in wild boar was characterized
by pronounced seasonality with peaks during summer
months (July — August), as well as in November - Decem-
ber and February (Fig. 2).

Identification of dependence of ASF outbreak occur-
rence in wild boar on population density and other risk
factors. Modelling for all the model subjects as a whole
showed that wild boar population density is statistically
insignificant as an explanatory factor (p, = 0.546) and the
coefficient of mutual determination is low (R*=0.256). This
allows for the conclusion that it is impossible to establish
an unequivocal association between wild boar population
density and repeated ASF outbreaks for all the model sub-
jects as a whole (Table 2).

At the same time, modelling for individual subjects
of the Russian Federation revealed statistically signifi-
cant (p, < 0.05) positive dependence of ASF outbreak

Table1
Risk factors for ASF spread in wild boar population (overview)

Risk factors Measgrlng Inforrnahon References
units on possible effect
Forest cover The availability of a large forested
(proportion 0 area, proximity to forest expanses
of the total area % increase the probability of diseased 15,22, 23, 24)
of araion) animal detection
Water bodies There is an association between
(proportion o the availability of and proximity (15, 24]
of the total area 0 to surface watercourses and ASF !
of a raion) spread
There is an association between
Fields with shrub the availability of meadow and shrub
vegetation (area) km? vegetation with a height of more [15]
9 than 1.5 m and infected animal
detection
) High probability of infected animal
:lilglht above sea m detection under optimal habitat [25,26,27]
conditions
Human pooulation There is an association between
densit pop people/km? | high human population density [24]
y and infection occurrence
Concentration
of settlements, Changes in the concentration may (15,22, 25
including rural settlements/km? | have an effect on diseased animal 2’6 2’7] !
settlements and detection !
villages
There is an association between
. . the probability of diseased animal
Hunted wild boar animals detection and the number [26,27]
of hunted animals
An increase in the number of roads
Road lenath km may result in increased infected
and dens?t and km/km? animal detection; it is also an indirect | [15, 25, 26, 27]
y indicator of the economic activity
of the human population
Agiculture There is an association between an
the availability farms mcrea_sTIm thelrumber ng'g farmz, [26,27]
of small pig farms especially small ones, and increase
infection occurrence in animals
Proximity to outbreaks increases
fgg;iﬁ?k? S outbreaks the probability of infection [26,27]
P9 occurrence
. There is an association between high
Wild bogr . animals/km? | density and the probability (22,25, 26,
population density : 27,28]
of disease occurrence
67
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Fig. 2. Seasonality of ASF outbreaks in wild boar in the Russian Federation
subjects, 2007-2022

Table 2
Results of regression analysis of ASF outbreak dependence on risk factors
in the Russian Federation subjects (2007-2022)

) R E)] Standard
Variables - p-value
coefficient error
Forest cover proportion, % 0.657 0.342 0.0001
Road length, km 0.354 0.235 0.0001
ASF outbreaks in domestic pigs 1.032 0.657 0.003
Wild boar population density, animals/km? 3.056 3.415 0.546

occurrence on wild boar population density in 17 out of
40 regions (42.5%), which is shown in Table 3.

Despite the revealed dependence of epizootic intensity
on wild boar density in certain subjects of the Russian Fe-
deration, ASF outbreaks in wild boar in some regions were
reported even in those areas where wild boar population
density was significantly lower than the recommended
value of 0.25 animal per 1,000 ha (0.025 animal/km?) ap-
proved by Order of the Government of the Russian Fede-
ration No. 2048-r of 30 September 2016 (as amended on
4 February 2021) on the “Action plan for prevention of Af-
rican swine fever introduction into and spread in the Rus-
sian Federation”. This suggests that wild boar population
density is not the only risk factor for ASF spread.

Figure 3 shows the results of regression modelling
of ASF outbreak occurrence dependence on wild boar
population density in the model subjects of the Russian
Federation. Also, the distribution of susceptible animal
population density in 2022 is shown for the regions in
which the reliable dependence of ASF spread on wild boar
population density was revealed.

The results of negative binomial regression analysis of
reported ASF cases in wild boar taking into account several
climatic and socio-demographic factors are presented in
Table 2. The proportion of forest cover, the length of roads

and outbreaks in domestic pigs were found to be the main
predictors of epizootics.

DISCUSSION

Based on the analysis of literature sources describing
risk factors for ASF expansion in the countries of the world,
human activity is presented as the most significant pre-
dictor, especially as regards the movement and import of
live pigs and pig products [12, 22, 25]. Many researchers
note that wild boar dead of ASF, being a source of the in-
fection spread, act as a no less important factor in the vi-
rus transmission both within the wild boar population and
to domestic pigs, and this may be indicative of the virus
persistence due to the presence of infected wild boar car-
casses or their remains [16, 29, 30].

When considering wild boar habitat conditions as part
of ASF spread risk analysis, one should take into account
both biotic and abiotic factors such as climatic factors
(temperature, rainfall amount, humidity, cloud amount,
UV radiation level), landscape factors (vegetation type,
vegetation cover area, height above sea level, soil type,
the presence and accessibility of water bodies), anthro-
pogenic activity and associated changes in the wild boar
habitat (human population density, man-made struc-
tures, buildings, roads, farm concentration and livestock
density), as well as factors related to wild boar population
characteristics (wild boar population density, geographi-
cal distribution) and the biological properties of ASF virus —
the form and stage of the disease (the proportion of sero-
positive wild boar in the population), viral load, incidence
and prevalence levels [31].

Thus, a comprehensive understanding of potential risk
factors for ASF spread in wild boar is fundamental and
crucial for effective control of the disease. In this respect,
it is obvious that in case of single-factor analysis of ASF
risk, there is a probability of leaving out essential ele-
ments relevant for the infection transmission to wild boar.
Therefore, to model the association between ASF occur-
rence in wild boar and potential predictors, many studies
applied multi-factor approaches, thereby emphasizing
the significance of the identified risk factors [23, 26, 32, 33].

Environmental factors that directly influence the pos-
sibility of the disease occurrence underlie the spatial and
temporal patterns of ASF spread. It is known that the con-
dition of forest cover has potential impact on the mainte-
nance of favourable wild boar habitat conditions; another
key predictor of ASF occurrence is the presence of water
bodies [34].

As regards optimal wild boar habitat conditions, any
type of land cover that provides animals with shelter, water
and feed should be taken into account as an ecological
risk factor for ASF occurrence [28, 35, 36]. Itis possible that
maintaining the size of wild boar populations at the speci-
fied level requires optimal habitat conditions, including
forest cover consisting of certain tree species [35]. In ac-
cordance with this viewpoint, researchers demonstrated
the association between ASF occurrence in wild boar and
the area of forest cover in different geographical regions
of Europe, including the Baltic countries [25, 26] and Ita-
ly [23], which indicates that the probability of detecting
the infection agent in this animal species is higher in the
regions with large forest expanses [37]. The results of
a spatio-temporal study conducted in Czechia in the area
affected by ASF in 2017-2018 provided additional
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Fig. 3. Dependence of ASF spread in the raions of the Russian Federation subjects on wild boar population density
based on regression modelling results. The figure shows the wild boar population density as of 2022

information on the relative effect of forest cover on de-
tection of ASF virus infected wild boar. Though search
activities aimed at detecting dead animals were carried
out in a relatively small area affected by ASF, more than
70% of all carcasses were found in the forests [15]. The re-
gression modelling of factors underlying the risk of ASF
spread in the Russian Federation subjects demonstrated
the significance of the forest cover factor, thus confirming
the above statement.

Risk factors for ASF occurrence in wild boar associated
with the population characteristics of the species include
the total number or density, spatial and temporal distri-
bution of animals. The concentration of ASF susceptible
animals (domestic pigs, wild boar) plays an important role
in the infection transmission chain. Despite the potential
significance of the wild boar population density factor for
ASF spread [38], it is very difficult, practically impossible,
to determine the actual number of these animals and
to conduct continuous monitoring due to their constant
migrations. Therefore, in many countries, the population
density is estimated based on the number of hunted wild
boar per size of the area [35, 39] or using other methods
such as camera traps [40]. It is important to understand
that actual estimates of wild boar density are likely to
be rough approximations of the true absolute value and
are probably biased depending on the availability of initial
data on the number of hunted animals.

The revealed spatio-temporal patterns of ASF outbreak
spread in the Russian Federation subjects suggest that
even with low wild boar population density (less than
0.25 animal per 1,000 ha of hunting areas), there is still

Table 3
Characteristics of regression indicators of dependence of ASF outbreaks in wild boar
on wild boar population density in the Russian Federation subjects (2007-2022)
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Russian Federation |  Regression Standard 95% Cl
subject coefficient error (confidence interval)
Kaluga Oblast 5.565 1.811 1.421-15.634 0.002
Novgorod Oblast 8.834 3.869 0.679-19.679 0.022
Orenburg Oblast 34.163 15.493 5.325-25.456 0.027
Oryol Oblast 13.296 5.807 3.911-28.044 0.022
Chechen Republic 4.345 EpAL| 1.658-2.213 0.032
Chuvash Republic 39.070 12.047 7.579-91.482 0.001
Rostov Oblast 33.495 0.785 31.944-135.024 0.000
Samara Oblast 27.656 8.844 10.487-50.677 0.001
Saratov Oblast 7.278 2.167 2.269-15.414 0.000
Stavropol Krai 87.722 11.827 64.026-110.587 0.000
Ulyanovsk Oblast 96.345 35.817 12.109-260.338 0.000
Vladimir Oblast 13.059 3.137 1.244-25.423 0.000
Volgograd Oblast 18.234 5342 5.341-21.231 0.000
Tver Oblast 8.274 1539 3.661-14.281 0.000
Amur Oblast 21.052 9.438 9.438-34.887 0.000
Primorsky Krai 1.051 0.713 0.123-4.063 0.014
Khabarovsk Krai 6.870 3.398 0.01-10.456 0.043
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a possibility of the pathogen transmission from infected
objects to susceptible animals and the virus spread in
the environment [41, 42]. The overall regression model
of ASF outbreak occurrence dependence on wild boar po-
pulation density in the ASF infected subjects of the Russian
Federation in 2007-2022 showed that the intensity of ASF
outbreaks generally does not depend on the population
density, and this may be attributed to uneven raion-level
spatial distribution of this animal species. Despite the said
fact, such dependence still exists in some subjects; this
confirms the assumption that in some regions, there are
raion-level geographical sites with increased susceptible
animal densities, and migrations lead to ASF virus spread
to new, previously ASF free areas. At the same time, it is
important to pay attention to the nature of the revealed
dependence: the positive values of regression coefficients
confirm that a higher population density contributes to
a more intensive spread of the disease.

Our study demonstrated the significance of the road
length factor, which is associated with the possibility
of people movement during ASF monitoring, especially
in summer and autumn; it is also an indirect indicator of
the intensity of transport and economic links contribut-
ing to the dissemination of products contaminated with
the agent throughout the territory. A similar conclusion
was made in the studies conducted in Estonia between
2014 and 2017. It was proved that the length of roads in
the region is a factor that enhances the chances of detect-
ing infected animals [25].

Hunting is repeatedly mentioned in the literature as
a risk factor for ASF spread due to potential wild boar
migrations as a result of hunting activities of humans.
Therefore, when an ASF virus infected wild boar is de-
tected and quarantine is imposed in the hunting area,
it is recommended to stop any kind of hunting within
the surveillance zone, except for activities aimed at regu-
lating the number of wild boar to be carried out by spe-
cially trained people, while maintaining necessary mea-
sures to prevent the movement of animals outside this
zone [43, 44].

The analysis of data obtained in Estonia in 2018
and 2019 showed that pig population density on small
farms where a maximum of 10 pigs are kept is a risk factor
for ASF occurrence in wild boar [6, 27]. This may be due
to potential contacts between domestic and wild pigs that
are typical for small farms without any biosecurity/biocon-
tainment measures in place. The results of our study also
demonstrate that ASF outbreaks in domestic pigs are an
important risk factor for the infection spread in wild boar.

CONCLUSION

The literature analysis results allow for the conclusion
that main factors for ASF spread in wild boar are environ-
mental factors and human activities, which determine the
major directions of the strategy for the infection control
in wildlife. Regression modelling was aimed at the identi-
fication of main risk factors for ASF spread in the wild boar
population in the ASF infected subjects of the Russian
Federation. For Russia as a whole, the overall regression
model demonstrated the failure of the wild boar popula-
tion density factor to explain the observed ASF outbreak
distribution, and this may be indicative of the persistence
of infectious potential in the external environment and
in the formed stationary local foci of African swine fever.

However, it should be noted that results are heavily de-
pendent on the reliability of available data on the size
of the wild boar population. Modelling of an epizootic
allowed for the identification of factors for ASF outbreak
spread in wild boar such as forest cover percentage, road
length and ASF outbreaks in domestic pigs, which confirm
the significance of both natural and socio-demographic
predictors. The wild boar, being a participant of the ASF
transmission chain, may act as a risk factor only in case
of high susceptible animal density at the initial stage of an
epizootic. Selection of an ASF control strategy should take
account of every link in the virus transmission chain and
every opportunity for the infection elimination in the area
where eradication measures are implemented.
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