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Abstract

Introduction. Equine helminthiasis, especially in the context of parasite resistance growth, remains an acute issue in the
veterinary practices. In Russia, despite the availability of international guidelines, there are still no enough data on the
parasite control measures really taken by the veterinary specialists and animal owners. The present pilot study aims at
evaluating the level of awareness of horse owners and veterinary specialists about the advanced methods of combating
helminth infections, as well as at analysing approaches to deworming and determining the possibility of using targeted
treatment strategies in the Far East Region. The main objective is to identify the contradictions between the existing
practices and scientific recommendations on prevention of anthelmintic resistance.

Materials and Methods. The study was conducted in September—October 2024 and was based on a questionnaire survey
held among horse owners and veterinary specialists in the Far East Region of Russia. Several owners from other regions
were interviewed to compare deworming practices. In total, 148 people participated in the survey. Online questionnaires and
individual interviews were used to collect data. Questionnaires included the questions about frequency and methods of de-
worming, the use of diagnostic tests, knowledge about resistance and sources of getting information. To identify statistical
relationships, the data were processed using the methods of descriptive statistics, chi-square tests and logistic regression.
Results. In the frame of the study, it was found that in the Far East the methods of interval deworming of horses were
the most popular among the horse owners and veterinarians. Respondents were highly aware of the problem of anthel-
mintic resistance (73.13% among the owners and 78.57% among the veterinarians), but only 17.56% of the owners
used the Faecal Egg Count (FEC) prior to deworming. Frequent consultations provided by the veterinarians did not
much help to persuade the owners to implement the diagnostic tests or adhere to the quarantine measures. 72.39% of
owners and 75% of veterinarians preferred using the macrocyclic lactones, which could exacerbate the risk of anthelmin-
tic resistance development. However, the use of the anthelmintics rotation practices by the majority of owners (82.14%)
and veterinarians (71.43%) makes it possible to feel optimistic. Logistic regression has revealed that knowledge on para-
sitic diseases has a positive effect on the use of FECs.

Discussion and Conclusion. The pilot study revealed the gaps between the knowledge on helminth control methods and
their practical implementation. The majority of owners and veterinarians are aware of the problem of anthelmintic re-
sistance, however diagnostic testing remains insufficient. To efficiently combat parasites, it is necessary to increase the
quality of consultation services and implement the targeted deworming practices based on diagnostic tests.

Keywords: pilot study, equine helminthiasis, anthelmintic resistance, strategies of control, questionnaire survey,
diagnostics, macrocyclic lactones, Far East

For Citation. Demkina OV. Strategies of Equine Helminth Control in the Far East Region of Russia: A Pilot Study.
Russian Journal of Veterinary Pathology. 2025;24(2):7-18. https://doi.org/10.23947/2949-4826-2025-24-2-7-18

© Dembkina OV, 2025

Parasitology


https://doi.org/10.23947/2949-4826-2025-24-2-7-18
mailto:demkina-olsen@mail.ru
https://doi.org/10.23947/2949-4826-2025-24-2-7-18
http://orcid.org/0000-0001-9303-4100
https://creativecommons.org/licenses/by/4.0/
https://crossmark.crossref.org/dialog/?doi=https://doi.org/10.23947/2949-4826-2025-24-2-7-18&domain=pdf&date_stamp=2025-06-30

https://www.vetpat.ru

Demkina OV. Strategies of Equine Helminth Control in the Far East Region of Russia: A Pilot Study

OPMZMHaJleOe amnupudeckoe uccnedosanue
Crparernn Oopbs0bl ¢ reabMuHTaMHu Jomaned Ha [laabHem Bocroke Poccum: numiorHoe
Hccie0BaHue

O.B. Iémkuna (= D4
JlanpHEBOCTOUHBII rOCYAapCTBEHHBIN arpapHblil yHUBEpCcUTeET, T. biarosemenck, Poccuiickas ®enepanus
P<Idemkina-olsen@mail.ru

AHHOTAIIMA

Beeoenue. I'ensMUHTO3BI J01Ia/1el], 0COOCHHO B YCIOBUSAX HapacTalolleld pe3suCTeHTHOCTU NMapa3uToB, OCTAIOTCS aKTy-
aNbHOM Npo0JIeMOoi BeTepHHAPHOM MPaKTUKH. HecMOTpst Ha Hann4ne MexTyHapoIHbIX peKoMeHaalui, B Poccun coxpa-
HsieTcsl Ae(UIMT JaHHBIX O PealbHO MPOBOJMMBIX IPOTHBONAPA3UTAPHBIX MEPOIPHUATHIX BETEPHHAPHBIMH CIICIHAIIHU-
CTaMH ¥ BIIaJIebIIaMH KUBOTHBIX. L[e/Tbi0 HACTOSIIETO MMIIOTHOTO HCCIIEAOBAHMS OBLIO OICHUTh YPOBEHb OCBEIOMIICH-
HOCTH BJIaJICNBLIEB JIOMIAeH 1 BETCPHHAPHBIX CIICIIHATUCTOB O COBPEMEHHBIX METOAAX OOPHOBI C TeTEMUHTAMU, TIPOaHa-
JMU3UPOBATH ITOIXOBI K IETeIIbMAHTH3AINH U ONPEACTUTH BO3MOKHOCTh NCTIOIh30BaHU [eJICHANIPABIICHHBIX CTPATET Uit
neuenus Ha JlanpHeM Boctoke. OCHOBHOM 3amaueii ObIIIO BBISBUTH HECOOTBETCTBUS MEXKIY CYIIECTBYIOMIEH TPAKTHKOM
1 Hay9HO 00OCHOBAHHBIMH PEKOMEHIAIMSAMU 110 TIPEAYIIPEKICHUIO PA3BUTHS PE3UCTCHTHOCTH TeIIEMUHTOB.
Mamepuanst u memoost. ViccnenoBanue, poBeIeHHOE B CEHTAO0pe—0oKTA0pe 2024 1., 0CHOBBIBAIOCH HA aHKETUPOBAHUH
BJIQJICNBLIEB JIOMIAZel U BeTepUHAPHBIX CHENHUANUCTOB B J[anbHEBOCTOUHOM pernoHe Poccun. s cpaBHEHUs MpaKTHK
JACTCIIbBMUHTU3AaUN OIPOIICHO HECKOJIBKO BJIAACIBUEB U3 JPYTUX PCTUOHOB. Bcero B HCCJIICAOBAaHUU MPUHAINA Yy4aCTHC
148 genosek. [nst cOOpa AaHHBIX MCIIOJIb30BAIUCH OHJIAWH-OIPOCH M MHAWBUIyalbHbIE HHTEPBbIO. AHKETHI BKIIOUAIN
BOIIPOCHI O YaCTOTC U METOAAaX ACTCIbMUHTU3AIINU, UCITIOJIB30BAHNU JUATHOCTUYCCKUX TCCTOB, 3HAHUU O PE3UCTCHTHO-
CTH ¥ UCTOYHUKAX TOXy4IeHUS nHPopManuu. JlaHHbIe ObUTH 00pabOTaHBI C UCTIONBF30BAaHIEM OIMICATEIIEHOW CTATHCTHKH,
KPUTEPHsI XH-KBaIPaT U JOTHCTHYECKON PETPECCHH IS BBISBICHHS CTATUCTHYCCKIX B3aUMOCBSI3CH.

Pesynvmamot uccneoosanus. B xozne viccnenoBanus ObUIO yCTaHOBIICHO, YTO CPEIH BIIA/ICIIBIIEB JIOMIAACH U BETEpHHAp-
HBIX Bpadeil Ha [lampHeM BocToke pacmpocTpaHeHBI HHTEpBaJbHBIE METOIBI OOpaOOTKHM JIOMANCH MPOTUB TEIEMUHTOB.
OCBeOMIIEHHOCTD y PECTIOHICHTOB O POOJIeMe Pe3UCTEHTHOCTH ObIa BeIcoKoH (73,13 % y Bnanensues u 78,57 % y Be-
TEepUHApOB), HO TosbKO 17,56 % Bnanmensies ucrnons3zoBaiu TecT FEC nepen merensmunTH3anueil. Yacroe nposeneHue
KOHCyﬂLTaHI/Iﬁ BETCpHUHApaMU HE OKa3bIBACT CYIIECCTBCHHOI'O BJIIUAHUA HA MIPUMCHCHUC JUATHOCTUYCCKUX I/ICCHeZLOBaHI/II‘/II
1IN COOJII0IeHNE KapaHTHHA BlIaJIeNIbI[aMu. MaKpOIMKINYeCKUe JIAKTOHBI TIPeIOYHUTAIOT HCTI0NIB30BaTh 72,39 % Bianesns-
1eB 1 75 % BeTepUHAPOB, UTO MOXKET YCYTYOUTh PUCK Pa3BUTHA Pe3UCTEHTHOCTH. OTHAKO OOHAIEKUBAET UCTIONB30BaHUE
pOoTaIy aHTUTeIbMUHTUKOB OOJIBITMHCTBOM BiaienblieB (82,14 %) u Berepunapos (71,43 %). Jloructuueckas perpeccus
MoKazaJa, YT0 3HAHHS O TTapa3uTapHBIX OOJIE3HSX MOJIOKUTEIRHO BIMSIOT Ha uctonbk3oBaHue TecToB FEC.

Oécyacoenue u 3aknouenue. [IpoBeIleHHOE MMMIIOTHOE MCCIICAOBAHUE BBIBIIIO MPOOETBI MEXKIY 3HAHHEM O METOAAX
OOpPBOBI C TETFMUHTAMH U UX MPAKTUISCKAM IIPUMEHEHUEM. BOTBIIMHCTBO BIIAACTHIICB U BETEPHHAPOB OCBEIOMIICHBI O
mpobieMe pe3UCTCHTHOCTH, OJHAKO MPOBEJCHNE TUATHOCTUIECKUX TECTOB ocTaéres HenocTaTtouHbM. st addekrus-
HOW OOpBOBI ¢ Tapa3uTaMyu HEOOXOIUMO TOBHIIIATh YPOBEHbh KOHCYJIBTATHBHOTO B3aUMOICHCTBUS M BHEAPSTH IIEJICBEIC
METOAbI ACTCJIIBbMHUHTHU3AIIMU HAa OCHOBE TUAI'HOCTUYCCKUX HCCHCHOBaHHﬁ.

KuroueBble ¢J10Ba: MWIOTHOE UCCIENOBAHUE, T€IbMUHTO3BI JIOIIA/IeH, aHTUTEIbMUHTHAS PE3UCTEHTHOCTh, CTPAaTEruu
00pBObI, aHKETUPOBAHKE, JUATHOCTHKA, MAKPOIIMKINYECKHE JTAKTOHBI, JlansHuit BocTok

s mutuposanus. J{émkuna O.B. Crparerun 60pr0bI ¢ relsMuHTaMU Jomraeit Ha JlansaeM Bocroxe Poccun: munot-
HOE HcclieioBanue. Bemepunapnas namonoaus. 2025;24(2):7-18. https://doi.org/10.23947/2949-4826-2025-24-2-7-18

Introduction. The problem of bacterial and parasite
resistance to various chemotherapeutic agents is becoming
increasingly challenging in recent years. Anthelmintic
resistance is not as widely known as antibiotic resistance, but
it is a global problem that requires international cooperation
and data exchange to develop efficient control strategies [1].
After the information about registering the signs of anthel-
mintic resistance in equine nematodes was disseminated
across the scientific community worldwide, the issues of
finding the causes and determining follow-up measures for
this phenomenon became urgent [2]. Traditional methods,

which include intensive use of anthelmintics and interval
treatment without taking into account the diagnostic tests,
are no longer efficient for preventing resistance [3]. Cur-
rently, equine cyathostomins and Parascaris have been
proved to be resistant to benzimidazoles and pyrantel on all
six continents. Cases of Parascaris resistance to macrocyclic
lactones are also described. Since no new class of anthelmin-
tics has been introduced during the last 40 years, it is im-
portant to know the current risk factors of using the antipar-
asitic agents to maintain their efficacy [4].
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The advanced treatment strategies focus on diagnostics
and targeted use of medicines. Selective therapy implies
treatment of only those horses, which were diagnosed with
infestation of high intensity [5]. Key techniques for as-
sessing parasite load and anthelmintic resistance status are
the Faecal Egg Count (FEC) and the Faecal Egg Count Re-
duction Test (FECRT) [6]. These techniques are the gold
standard for determining the resistance status in practice,
they enable selection of the optimal medicines and reduce
the frequency of their use [7].

Surveys aimed at investigating the current helminth
control strategies were conducted among the horse own-
ers and veterinarians in a number of countries. The stud-
ies revealed that many owners were not fully aware
about the new horse treatment methods [8]. The owners
in the European part of the world were more keen in fol-
lowing the best practices of anthelmintic resistance con-
trol than on the American continent and in island coun-
tries (Australia, New Zealand, England, Ireland and
Scotland). In Lithuania, at most of the stud farms, pas-
ture rotation and scheduled deworming were the usual
practice [9]. On stud farms in Germany, nematode infes-
tation in adult horses decreased as a result of decreased
frequency of treatments [10]. In Denmark, 97% of own-
ers, who participated in the survey, used the FEC for di-
agnosis and monitoring, and 67% regularly changed
medicines to prevent resistance [11]. In the United
States, only 22% of respondents used Faecal Egg Counts,
and less than 10% applied this test regularly [12]. In Aus-
tralia, only 2.6% of horse owners carried out preliminary
diagnostics, and the majority of respondents adhered to
the traditional interval treatment method [13]. The sur-
veys conducted in New Zealand revealed that racehorse
trainers applied a six-times-a-year treatment schedule,
whereas only 20.1% of respondents used the FEC [14]. In
Brazil, 95.03% of owners regularly dewormed their ani-
mals, however only 54.30% of survey participants sought
veterinary advice on the selection of the appropriate anthel-
mintic [15]. In Ireland, at 81.4% of horse farms, horses
were treated 4-5 times a year. In Germany, 74.2% of vet-
erinarians calculated the dosage of a medicine only by vis-
ual assessment of horse weights [16]. At horse yards in
Scotland, macrocyclic lactones were the most often pre-
scribed medicines; ivermectins and moxidectins were cho-
sen for treatment in 90% of cases [17]. A study in the UK
revealed that horse owners’ intention to use the FEC for
targeted treatment was influenced by social and veterinary
service pressure, rather than by potential risk of animals
being infected or resistance development [18].

At present, the issues of implementing the diagnostic
tests, the anthelmintics used, their rotation, pasture rotation
and other routine measures of preventing and combating
equine helminthiasis are relevant for other countries and
conditions too. With regard to the Russian Federation, such
survey-based studies have never been conducted, although

the problem of anthelmintic resistance in horses in Russia
has already been recognised [19].

By conducting the survey among the horse owners and
veterinary specialists in the Far East, the pilot study is tar-
geted to achieve the following objectives: to assess the
level of awareness about the anthelmintic resistance phe-
nomenon; to obtain data on the use of the FEC and its in-
fluence on the choice of treatment strategy; to identify con-
tradictions between the current practices of horse deworm-
ing and science-based recommendations; to evaluate the
communication of the veterinary specialists and horse
owners when choosing medicines and treatment strategies;
to identify regional differences in preventing and combat-
ing helminth infections.

Materials and Methods. The questionnaire survey,
conducted in September—October 2024, involved 148 re-
spondents: private horse owners, owners of equestrian
clubs, trainers and veterinary specialists living in the Far
East Region, and in some other regions (to compare de-
worming practices). The main method of data collection
was an online survey platform. Links to the platform were
disseminated via the social networks and equestrian fo-
rums. Additional method used was conducting the individ-
ual interviews with respondents by completing a paper
form.

The horse owner questionnaire included 19 questions,
which were divided into thematic sections: general infor-
mation (number of horses owned, geographic location, use
of horses), deworming methods (frequency of using anthel-
minthics, types of medicines used, pasture management
methods, methods of obtaining information on anthelmin-
tics, dosages and timing of deworming, quarantine
measures), diagnostic measures (use of the Faecal Egg
Count (FEC) prior to deworming, carrying out the diagnos-
tic procedures, influence of results obtained on treatment
decisions and awareness (sources of getting information
and advice on deworming, knowledge about the problem
of anthelmintic resistance, concerns about horse health).

The questionnaire for veterinary specialists included 13
questions divided into sections: general information (geo-
graphic location, frequency of work with horses), aware-
ness (knowledge about the problem of anthelmintic re-
sistance), recommended and used methods of helminth
control in horses (medicines used, schedules and timing of
deworming, use of the FEC before deciding on treatment),
communication with horse owners (consulting on equine
helminthiasis and on choice of an anthelmintic). Deworm-
ing practices were assessed according to the answers re-
ceived in the questionnaire regarding the frequency of us-
ing the anthelmintics, types of medicines used and rotation
of anthelmintics. The respondents were asked to indicate
the number of times a year they treat their horses against
parasites, what medicines they used and whether they ro-
tated them to prevent resistance. In the frame of the survey
the questions about the sources of information on the
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antiparasitic agents, dosages, timing of deworming and
quarantine measures were asked. These data were used to
assess compliance with the recommended deworming
schedules and potential influence on helminth control effi-
ciency. Most questions were closed-ended with multiple
choice, in some cases there was an opportunity to express
personal opinion in an extra response box. All participants
were informed about the aim of the study, voluntary partic-
ipation and anonymity.

The obtained data were processed in the AtteStat soft-
ware using the descriptive statistics techniques (mean and
median values for numerical variables), comparative
analysis (chi-square tests to study the correlation of the
factors within and across the groups), logistic regression
(creating a model of using the FEC if observing the rec-
ommendations). The significance of discrepancies was
accepted at a p-value of < 0.05.

Research Results

Descriptive analysis

Usually, deworming is referred to the preventive
measures, and its frequency is determined by the ani-
mals’ condition, the epizootic situation and the Regula-
tions of the local veterinary services. There are currently
no clear instructions in the acting Orders, Rules and
Regulations of the Russian Federation stipulating a spe-
cific schedule of deworming in horses. The text of the
“Veterinary Rules for Keeping Horses for the Purposes
of Reproduction, Rearing, Sale, and Use” refers to the
veterinary rules, list of anti-epizootic measures and de-
cisions on regionalization® [20]. The “Veterinary Regula-
tion on the Transportation of Sport Horses on the Territory

Where is your horse located?
127 responses

63,8%

of the Russian Federation” stipulates the procedure for con-
ducting diagnostic tests and deworming only during trans-
portation of horses?. Thus, the need to evaluate the current
helminth control strategies focusing on the extent of their
compliance with the science-based recommendations is
quite evident.

The total number of respondents, who participated in the
survey, was 134 —among the horse owners, and 14 —among
veterinary specialists. We planned to conduct the survey in the
Far East Region (Amur Region, Khabarovsk and Primorsky
Territories, Yakutia, Jewish Autonomous Region), however
online links to the survey got disseminated in the other regions
and even countries — one horse owner from Belarus and one
from Europe took part in the survey (unfortunately, the owner
did not specify the country he was from). The questionnaires
of owners from other regions were included for comparison
of deworming practices. In the “owners” category, 23 ques-
tionnaires were incomplete: the number of missing answers
varied from one to four, which averaged 11%. Such question-
naires were not excluded from the analysis. Thus, the number
of questionnaires suitable for processing equalled to 89%. In
the “veterinarians” category, one questionnaire was incom-
plete with one answer missing, however it was not excluded
from the analysis either.

Demographic data

When processing the demographic part of the ques-
tionnaires in the “owners” group, the geographic distribu-
tion of respondents revealed their concentration in the Far
East (63.8%), followed by the Central Russia (30.7%),
then the South of Russia, Moscow Region, Bashkortostan,
Yakutia, Belarus and a European country (5.5%) (Fig. 1).

@ [anbhun BocTok

Far East

Central Russia

South of Russia

Bashkortostan

Belarus

Europe

Sakha (Yakutia) Republic, Neryungri
Moscow Region

Fig. 1. Geographic distribution of horse owners

1 0n the Approval of the Veterinary Rules for Keeping Horses for the Purposes of Reproduction, Rearing, Sale, and Use. Order No. 939 of December
26,2023. (In Russ.) URL: http://publication.pravo.gov.ru/document/0001202402070015 (accessed: 07.06.2025).

2 Veterinary Regulation on the transportation of sport horses on the territory of the Russian Federation. (Adopted by the Ministry of Agriculture of
Russia on September 28, 2005). (In Russ.) URL: https://www.consultant.ru/law/podborki/veterinarnye pravila_peremescheniya_sportivnyh

loshadej_po_territorii_rossijskoj_federacii/(accessed: 07.06.2025).
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In the “veterinarians” group, 35.74% of doctors were ge-
ographically located in the Far East, the rest were distributed
among other regions (Moscow Region, Moscow, Irkutsk,
Khanty-Mansi Autonomous Area, Nizhny Novgorod, Oren-
burg, Kurgan Region, Tambov Region, Vladimir Region).

Are you a private owner, club manager or trainer?
133 responses

All veterinarians, who participated in the survey, were con-
stantly (50%) or periodically (50%) working with horses.
Most respondents in the “owners” group identified
themselves as private horse owners (87.2%), a smaller part
were club managers (7.2%) and trainers (5.6%) (Fig. 2).

@® Owner
® Club manager
Trainer

Fig. 2. Identification of respondents

44.44% of owners owned one horse, and 27.41%
owned two horses. 28.15% of respondents owned more
than three horses, of which 8 people owned 10-25 horses,
and one had a herd of 100 horses. Five trainers and one club
manager answered that they did not own horses.

By the conditions of keeping horses, the answers
had distributed as follows: 59.7% of horses were kept
in equestrian clubs; 32.09% — on the private farms and
farmsteads; 8.21% — in herds.

Awareness of respondents

When answering the questions about the level of
knowledge on equine parasitic diseases, about harm they
can have to the health of animals and the problem of

anthelmintic resistance in horse breeding, the majority of
owners (98%) said that they understood the harm of hel-
minthic diseases to the health of horses. Awareness of the
anthelmintic resistance was high in both groups of respond-
ents: 78.57% of veterinarians were aware of the problem,
whereas some contradiction was found in the owners
group: 73.13% responded that they were familiar with an-
thelmintic resistance as a highly specific problem for horse
breeding, but when it came to answering a control question
about parasitic diseases, 66.4% of owners responded that
their knowledge in this area was limited, 5.2% knew noth-
ing, and only 28.4% were well informed (Fig. 3).

What knowledge do you have about equine parasitic diseases?

134 responses

@® Well informed
® Limeted knowledge
Know nothing

Fig. 3. Owners’ awareness of equine parasitic diseases
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Deworming Practices

The questions of this section were aimed at identifying
the schedule of deworming, the use of drug rotation, and
the types of anthelmintics. In the “owners” group, 49.2%
of respondents treated their horses twice a year, in spring
and autumn; 42.4% — four times a year; 6.6% — once a
year; and 1.8% — did not do this at all (Fig. 4).

Among veterinarians, the approach to treatment of
horses suffering from helminthic diseases was rather
different: 50% performed and recommended deworming
four times a year; 35.7% — twice a year; 7.1% — three
times a year; 7.2% — 3-4 times a year (Fig. 5).

How many times a year do you perform deworming in a horse(horses)?

132 responses

Y

once a year
twice a year, in spring and autumn
four times a year, every 3 months
do not perform deworming

more than 5 times

Fig. 4. Horse deworming schedules used by the owners

What deworming schedules do you follow?

14 responses

once a year
twice a year

4 times a year

5 and more times
when necessary
3—4 times a year

3 times a year

Fig. 5. Horse deworming schedules used by the veterinarians

Of the therapeutic agents, 75% of veterinarians pre-
ferred using macrocyclic lactones. However, in an open-
ended question, most doctors indicated that in addition to
lactones, they also used anthelmintics of other groups
(tetrapyrimidines, benzimidazoles, pyrazinoisoquino-
lines). Two doctors used only lactones, two — only tetra-
pyrimidines. Such active use of lactones by the veterinari-
ans goes in compliance with the global trends, and, at the
same time, raises concerns about the possibility of re-
sistance development due to frequent use [21]. Among
horse owners, ivermectin-containing drugs proved to be
also popular, with 72.39% using them on a regular basis.
Anthelmintics of other groups were preferred by 12% of
horse owners, who participated in the survey. 15.67% of

respondents did not know, what medicine was used to treat
their horses. Bearing in mind that the main part of the study
sample was represented by the livestock in private owner-
ship, in the future, constant monitoring of the therapeutic
efficacy of macrocyclic lactones and possible use of alter-
native anthelmintics, where necessary, is desirable.

To calculate the dosage of anthelmintics, the owners
commonly determined the horse’s weight by visual inspec-
tion, by eye. This method was used by 59.5% of respond-
ents. This popular method of calculating the dosage can
lead to overestimation or underestimation of the required
amount of the medicine for treatment [22]. Only 13.7% of
owners used scales to determine the exact weight of horses,
and 26.7% used a measuring tape for calculations.
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Communication of veterinarians and owners

The questionnaires included questions on consultating,
seeking consultation, and impact of consultations on the di-
agnostic procedures, choice of an anthelmintic, and quar-
antine decisions. The majority of owners (80%) said they
consulted with veterinarians. Veterinarians also reported
about providing regular consultations to the owners on pre-
vention of equine helminthiasis (92.86%).

The majority of veterinarians reported to be aware of
the anthelmintic resistance problem, but only half of those
who participated in the survey performed the FEC prior
to deworming (52.86%) and recommended this to the
owners (50%). Although, the majority of the owners
claimed being aware of the problem of anthelmintic re-
sistance, only 17.56% of respondents noted performing the

What influences your choice of an anthelmintic?

133 responses

18,8%

FEC prior to deworming; 6.14% did not know the reason for
diagnostic testing of a horse; 76.3% did not perform the di-
agnostic tests because no one offered them. Only 14.5% of
the owners received recommendations from the veterinari-
ans to perform the necessary diagnostics to enable optimal
selection of an anthelmintic. However, veterinarians noted
that in 85.71% of cases, the owners sought their advice on
purchasing a medicine without preliminary diagnostics.

Only 32.3% of the owners buy medicines for treating
horses based on the advice of the veterinarians, the remain-
ing 67.7% use information from the Internet, advice of
other horse owners, trainers, or did not participate in choos-
ing an anthelmintic because the club purchased the medi-
cine for all horses at once (Fig. 6).

reading on the Internet

veterinarian's advice

trainer's advice

advice of an experienced horse owner

do not choose, the club decides on an
anthelmintic for deworming

I'm a veterinarian myself

Fig. 6. Sources of information used by the owners for choosing an anthelmintic

Measures for the prevention and control of helminthiasis

Despite the consultative communication, such an im-
portant measure as quarantine of newly arrived animals
was often neglected — 85.71% of veterinarians answered
negatively to the question about the owners adhering to
guarantine. However, horse owners took care of daily
cleaning of horse loose boxes (95%) and rotation of pas-
tures (65%) for reducing the parasite load. Despite the pref-
erence for lactones, a high percentage of horse own-
ers (82.14%) and veterinarians (71.43%) reported about ro-
tating the anthelmintics. This method is recommended for
reducing the risk of resistance development, although its
efficacy depends on correct application and compliance
with recommendations.

When asked a question: “Is it necessary to replace the
traditional horse deworming schedule (2 or 4 times a

year) by an individual one (depending on the parasite
load)?”, 37.5% of the veterinarians answered positively,
and 35.7% answered that the change of the approach
would be impossible due to additional costs for the own-
ers and a time delay. It has to admitted, for horse owners,
changing traditional treatment and prevention schedules
can result in additional costs on diagnostics. This is one
of the reasons why only 42% of the owners, who partici-
pated in the survey, considered implementation of new
deworming schedules to be expedient, while 58% were
quite satisfied with the current situation.

Statistical processing of the obtained data

The questions and answers about the number of horses
owned were processed using descriptive statistics. The
mean value, confidence intervals and median value were
calculated (Table 1).

Table 1
Descriptive statistics data on the number of horses owned by the owners
. Mean Lower Confidence Bound, 95% | Upper Confidence Bound, 95% Median
Sample size
134 34 1,8 5,0 1
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The obtained median indicates that half of the owners
have one or less horses, which reflects the central tendency
for the sample. The obtained data are distributed asymmet-
rically, the mean is significantly higher than the median.
This confirms the presence of several owners with a large
number of horses in the sample. Confidence intervals show
that with a 95% probability, the true mean number of horses
for each owner in the general totality is between 1.8 and 5.0.

To compare and ascertain the statistical significance of
parameters within the groups, the data were processed us-
ing the chi-square test. A threshold for statistical signifi-
cance was set at a 0.05 p-value. For the “owners” group, it
was found, how the factor of awareness of parasitic dis-
eases was related to the other factors that were important
for the development of resistance (Table 2).

Table 2

Relationship between the awareness of equine parasitic diseases and various factors: results of the analysis obtained
among the owners using the chi-square test

Factor chi-square p-value Statistical significance
Performing the FEC prior to deworming 5,32 0,021 yes
Seeking veterinarian’s advice 3,14 0,077 no
Rotation of anthelmintics 2,47 0,116 no
Regular rotation of pastures 4,68 0,030 yes
Regular cleaning of horse loose boxes 1,92 0,165 no
Understanding thg need of changing a 6,00 0,014 yes

deworming schedule

Use of ivermectins 24,95 <0,001 yes

Significant results (p < 0.05) were obtained for the fol-
lowing factors: performing the FEC prior to deworming,
regular pasture rotation, need to change the deworming
schedule and use of Ivermectin by the owners. The owners
who have knowledge on equine parasitic diseases under-
stand the importance of diagnostic tests and pasture rota-
tion for reducing helminth egg contamination. However,
despite their knowledge, such owners use Ivermectin more
intensively to deworm horses and do not see the need to
rotate the medicines. Regular cleaning of loose boxes did
not prove its relation to the knowledge on parasitic dis-
eases. The routine nature of this procedure, must have pre-
vented the owners from relating it to solving the problem
of animal infestation. The owners did not receive their
knowledge from veterinarians — no statistical relationship
between these two factors was found. This opens up pro-
spects for improving consultative communication.

To identify statistically significant differences in horse
deworming practices used by the owners from different re-
gions, Analysis of Variance (ANOVA) was used to deter-
mine whether the approach to deworming differed across

the regions. For this purpose, the answers to the questions
“How many times a year do you perform deworming?” and
“Where is your horse kept?” were used. The null hypothe-
sis was the statement that the mean values of deworming
frequency are the same in all regions. After processing the
data, we obtained the following results: F-statistics: 1.19
and p-value: 0.073. Since the p-value is greater than the
significance level (0.05), we cannot reject the null hypoth-
esis. This means that although there may be some small
differences in the frequency of procedures across the re-
gions, they are not big enough to be considered statistically
significant. Owners in all the regions have similar deworm-
ing practices.

To establish a statistical relationship of the factors be-
tween the “owners” and “veterinarians” groups, the an-
swers to the questions were analysed using the chi-square
test. Due to the small sample in the “veterinarians” group,
it would be more appropriate to use the Fisher’s criterion
for statistical processing, however not all the answers in
both groups were binary, which does not meet the require-
ments for using this criterion (Table 3).
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Table 3
Relationships of the factors for conducting the diagnostics and treatment
between the “veterinarians” and “owners” groups
Factors

chi-square test p-value
veterinarians (n=14) owners (n=134)
Performing FEC
Do you perform FEC prior Have you ever performed FEC prior 3,827 0,0504
to deworming? to deworming?

Recommendation and use of FEC
Do you suggest the owners to perform | Have you ever performed FEC prior 0,0 1,0
FEC prior to deworming? to deworming?
Frequency of deworming

How many times a year do you How many times a year do you 10,73 0,0133
perform deworming? perform deworming?

The veterinarians and the owners have different attitudes
towards performing the FEC prior to deworming, even
though the difference reached the threshold of statistical sig-
nificance. No statistically significant relationship was found
between the recommendation of the veterinarians to perform
the FEC and its actual performing by the owners. Possibly,
that was because the owners did not always follow the rec-
ommendations, or the recommendations did not affect sig-
nificantly their behaviour. Statistically significant differ-
ences were found between the veterinarians and the owners

in the frequency of deworming in the schedules used: the
value of 10.73 means that the veterinarians and the owners
have different approaches to this issue.

To forecast FEC performing by the owners under the
influence of various factors, a logistic regression model
was built. The variable value in this model was the FEC,
and the constant values were awareness of parasitic dis-
eases and resistance, as well as seeking veterinarian’s ad-
vice for choosing an anthelmintic (Table 4).

Table 4
Logistic model indicators of FEC performing by the owners under the influence of the factors
Factors Coefficients Influence Model accuracy

Knowledge on equine parasitic diseases 0,334 positive 87 %
Awareness of the problem of anthelmintic 0.104 weak
resistance ’ positive

. . - eak
Consultations with veterinarians -0,036 W .

negative

The positive coefficient of knowledge on parasitic dis-
eases means that the better the owner’s knowledge, the
higher is probability of performing FEC by him. The an-
thelmintic resistance awareness factor has a weak positive
coefficient indicating its small effect on the probability of
performing FEC. The owners were aware of resistance but
might not understand the importance of regular testing.
Consultation with veterinarians reduced the probability of
performing FEC. This could be due to the fact that the own-
ers relied on drug recommendations received and saw no
need in diagnostic testing. This logistic regression model

forecasts with 87% accuracy that as the effects of the fac-
tors increase, the owners will more often perform diagnos-
tic tests in horses prior to deworming.

Discussion and Conclusion. This pilot study aimed to
evaluate the existing helminth control practices used by the
horse owners and veterinary specialists in the Russian Far
East. The obtained results indicate predominance of the tradi-
tional deworming practices among the veterinarians and horse
owners consisting of the routine interval treatments. Such kind
of an interval schedule is considered a factor contributing to
the development of parasite resistance to anthelmintics.
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Despite the high level of awareness of anthelmintic re-
sistance in both groups, there is a significant gap between
the knowledge and implementation of the science-based
strategies, such as the use of the Faecal Egg Count (FEC)
prior to deworming. Only 17.56% of the owners performed
the FEC prior to deworming, and just over half of veteri-
narians performed the FEC or recommended it to be per-
formed prior to treatment. Consultations of the owners with
veterinarians, do not significantly affect owners’ adherence
to diagnostic testing or quarantine. It makes feel optimistic
that major part of the owners and veterinarians reported us-
ing drug rotation, however, in the absence of diagnostic
tests, which should be a basis for making decisions on
treatment and drug selection, mere rotation becomes insuf-
ficient for reducing the risk of resistance development.

The owners usually estimate the weight of their horses
visually when calculating the medicines, which can lead
to incorrect dosage and reduce the efficacy of therapy.
Excessive use of macrocyclic lactones by the owners and
veterinarians can accelerate the emergence of resistant
parasite populations.

The statistical processing of data allows us to make sev-
eral significant conclusions. Descriptive statistics showed
that half of the private owners, who participated in the sur-
vey, owned one horse, and the other half owned more than
three horses. The average number of horses in the general
totality with a probability of 95% is within 1.8-5.0.

Analysis using the chi-square criterion revealed statisti-
cally significant relationships between performing FEC
prior to deworming, regular pasture rotation, the need to
change deworming schedules and the use of Ivermectin
(p < 0.05) in the group of owners who have knowledge on
parasitic diseases. Aware owners more often perform the di-
agnostic tests and understand the importance of pasture ro-
tation for reducing the level of infestation. The widespread
use of Ivermectin indicates the gaps in understanding im-
portance of comprehensive approaches to helminthiasis pre-
vention and control. The lack of correlation between veteri-
narians’ consultations and the level of owners’ knowledge
highlights the importance of improving communication.

Analysis of Variance (ANOVA) (F=1.19, p=0.073)
showed absence of any significant differences in the
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