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Infections with gastrointestinal parasites can cause a variety of clinical signs in horses and 

controlling those infections is one important aspect in their welfare. Different species of 

gastrointestinal parasites pose different kinds of risks for horses’ health. Lassen and 

Peltola investigated the anthelmintic resistance in horses in Estonia in 2015 but little is 

known about the prevalence of gastrointestinal parasites in horses in Estonia.  

The study was conducted in Tartu County in Estonia. Faecal samples were collected from 

102 randomly selected horses that originated from six different stables. All the samples 

were analysed quantitatively by modified McMaster method for the presence of 

gastrointestinal (GI) parasite eggs and oocysts. Samples that had ≥ 20 strongyle-like eggs 

per gram (EPG) of faeces were selected further to the larval culture. Larvae of stage 3 

were cultivated with coproculture method and collected with modified Baermann method. 

Larvae were then identified as small or large strongyle larvae. Information for risk factor 

analysis were obtained through online questionnaire to the horse owners. 

According to the results, the prevalence of GI parasites in horses was 67,65%. Only 

strongyle-like eggs were detected in faecal samples. In identification of larvae a majority 

was identified as small strongyles. 
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Seedetrakti  parasiitidega nakatumine võib hobustel põhjustada mitmesuguseid kliinilisi 

tunnuseid ja nende infektsioonide kontrolli all hoidmine on nende heaolus oluline aspekt. 

Erinevad seedetrakti parasiitide liigid kujutavad hobuste tervisele erinevat tüüpi riske. Lassen 

ja Peltola uurisid anthelmintikumide resistentsust hobustel Eestis 2015. aastal, kuid 

informatsioon hobuste seedetrakti parasiitide leviku kohta Eestis on puudu. 

Uuring viidi läbi Eestis Tartumaal. Väljaheiteproovid koguti 102-lt juhuslikult 

valitud  hobuselt kuuest erinevast tallist. Kõiki proove analüüsiti kvantitatiivselt 

modifitseeritud McMasteri meetodiga seedetrakti parasiitide munade ja ootsüstide esinemise 

suhtes. Proovidest, milles oli ≥20 strongüliidi-tüüpi muna grammi rooja (EPG) kohta, 

kasvatati koprokultuuri meetodil parasiidimunadest nakkusvastsed. Nakkusvastseid koguti 

pärast kasvatamist kokku modifitseeritud Baermann meetodil. Seejärel liigitati vastsed 

suurteks või väikesteks strongüliidideks. Riskifaktorite analüüsiks vajalik teave saadi hobuste 

omanikele esitatud Interneti-küsimustiku kaudu. 

Tulemuste kohaselt oli seedetrakti parasiitide levimus hobustel 67.65%. Väljaheiteproovides 

tuvastati ainult strongüliidi-tüüpi parasiitide munad. Vastsete identifitseerimisel tuvastati 

peamiselt väikeseid strongüliide.  
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INTRODUCTION  

 

Infections with gastrointestinal parasites is a common problem in horses all over the world. 

These infections can have a wide range of clinical signs in horses including reduced 

performance, anaemia, respiratory distress, enteritis, colic and even death (Saeed et al., 2019). 

Horses become usually periodically infected with parasites in some point of their life regardless 

of age, sex, or housing conditions. However, there is evidence that certain factors e.g., grazing, 

age and management of faeces can have an impact on parasitic infections in horses (Saari & 

Nikander, 2012, Saeed et al., 2019). 

 

Based on the literature research horses typically have high parasitic load, especially prevalent 

are gastrointestinal nematodes (GIN), the main parasites being strongylidae (large strongyles) 

and cyathostomins (small strongyles) from superfamily Strongyloidea (Bucknell et al., 1996, 

Lichtenfels et al., 2008).  Few decades ago, the large strongyles were the most prevalent and 

caused significant clinical signs in horses, e.g., colic. Frequent deworming programs since the 

1970s have reduced the prevalence of S. vulgaris to low levels. However, in Sweden and 

Denmark there has been reported a relapse in clinical cases of strongylus vulgaris in horses in 

2010s (Hedberg-Alm et al., 2020, Nielsen et al., 2012). 

 

One aim of the study was to find out the current situation of prevalence of large strongyles in 

Estonia by cultivating the samples further to larvae stage 3 as the eggs from small and large 

strongyles can’t be distinguished from each other.   

  

For over 60 years intestinal parasites are treated with anthelmintics. Use of anthelmintic drugs 

against parasite infection has reduced the spread and severity of parasitic diseases, but on the 

contrary increased the parasite population that are resistant to certain anthelmintic drug classes 

(Kaplan, 2002). Resistance towards anthelmintics in gastrointestinal parasites of horses has 
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been detected also in Estonia (Lassen & Peltola, 2015).  Nowadays the focus of the research is 

mainly on the anthelmintic resistance problems. 

  

There is little information available about the prevalence of gastrointestinal parasites in Estonia. 

In a study about anthelmintic resistance conducted in 2015, strongyle-type eggs were detected 

in 81% of horses participating in the study and 19% were found to be infected with P. equorum 

(Lassen & Peltola, 2015). Furthermore, information about possible risk factors for infection 

would give horse owners a better perspective for the horse management practises.  Thus, the 

reason this study was conducted was to fill this gap, but unfortunately conducting a large-scale 

epidemiological study was out of the scope of this study, so we focus on one county in Estonia. 

 

The aims of this study were to describe the prevalence of gastrointestinal parasites, focusing on 

gastrointestinal strongyles and parasite egg shedding patterns in horses living in Tartu, Estonia. 

Furthermore, aims were to identify plausible risk factors associated with gastrointestinal 

parasite infection in horses in Tartu, Estonia by a questionnaire conducted to the owners of the 

horses that participated in the study. 
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1. LITERATURE REVIEW 

 

1.1.   The most significant gastrointestinal parasites infecting horses   

 

Horses become usually periodically infected with intestinal parasites at some point of their life 

regardless of age, gender, and housing conditions. Infections with intestinal parasites can cause 

several kinds of clinical signs with varying severity depending on the parasite species causing 

the infection as well as the amount of parasite in the horse’s body (Sokół et al., 2015).  

 

The most significant gastrointestinal parasites from Phylum Nematoda are small and large 

strongyles, Parascaris equorum, Oxyuris equi and Strongyloides westeri. Small and large 

strongyles and O. equi can harm horses from any age group whereas infections with P. equorum 

and S. westeri are mostly concern in young horses and foals (Taylor et al., 2016). From Phylum 

Plathyhelmints the most important parasites in horses are Anoplocephala perfoliata and 

Fasciola hepatica (Proudman & Matthews, 2000). Also, parasites from kingdom protist such 

as Cryptosporidium spp., Eimeria spp. can affect horses (Saari & Nikander, 2012). 

 

1.1.1. Phylum Nematoda  

 

Gastrointestinal nematodes (GINs), also called roundworms, are highly prevalent in horse 

populations throughout the world (Saeed et al., 2019). Nematoda is the most common phylum 

among all intestinal parasites affecting horses (Slocombe, 1985). 

 

1.1.1.1. Small and large strongyles under the superfamily Strongyloidea 

 

Superfamily strongyloidea comprises two important parasite groups in horses: strongylidae and 

cyathostominae. They constitute more than 75% of the total internal parasite fauna in horses 

(Bucknell et al., 1996, Lichtenfels et al., 2008). Common name for strongylidae is large 

strongyles and for cyathostominae small strongyles. They inherit their names from their 

appearance: large strongyles can be up to 5 cm long while small strongyles only 2 cm (Taylor 

et al., 2016). 
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1.1.1.2. Family strongylidae 

 

Large srongyles were the biggest concern for horse owners until the late 90s. After the 

widespread use of anthelmintics, large strogyles have been considerably less frequent in horses 

nowadays (Studzińska et al., 2012). 

 

Even in case of mild infections, large strongyles cause decreased performance and impairment 

of working capacity in horses. Severely infected horses show lack of appetite which can lead to 

emaciation. Also, disorders in gastrointestinal functioning are common. The most important 

clinical signs are caused by the migrating larvae in various organs and arteries. In addition, adult 

parasites can cause severe colic to horses making them greatly feared among horse owners 

(Bucknell et al., 1996, Studzińska et al., 2012, Taylor et al., 2016). 

 

There are two genera of large strongyles, the genus Strongylus and genus Triodontophorus. Of 

these two, better known are the three species under the genus Strongylus: S. vulgaris, S. 

edentatus and S. equinus, also called the migratory strongyles (Taylor et al., 2016). Strongylus 

vulgaris is considered to be the most pathogenic species among all strongyles (Tydén et al., 

2019) while S. edentatus infections are rarely pathogenic (Mccraw & Slocombe, 1974). 

 

1.1.1.2.1. Life cycle   

 

Large strongyles have a direct life cycle.  Adult parasites live in the large intestine. Eggs are 

shed to the environment where they evolve to the larval sages 1, 2 and 3 (L1-L3). Larvae are 

then ingested together with grass and after it they travel through the digestive system to the 

large intestine. Depending of the species they travel to the different parts of horses system: S. 

vulgaris migrates to the anterior mesenteric artery, S. endentatus to the liver and flank area and 

S. equinus migrates to the liver and pancreas (Slocombe, 1985). 

 

1.1.1.2.2. Pathogenesis 

 

In the case of large strongyles both mature and larval forms are pathogenic. The pathogenesis 

of infection with adult worms is associated with the damage to the large intestinal mucosa due 
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to the blood feeding of the worms. The large strongyles have large mouth (called the buccal 

capsule) which they use to plug the mucosa of the hosts intestine(Saeed et al., 2019, Taylor et 

al., 2016). As S. vulgaris is approximately only half the size of S. edentatus and S. equinus, the 

blood losses caused by parasite blood feeding may not be as severe (Taylor et al., 2016).  Even 

if early larval migration of S. edentatus causes gross changes in the liver they rarely result in 

clinical signs. Also, the fluid-filled nodules caused by later larval development in subperitoneal 

tissues rarely causes clinical signs in horses (Taylor et al., 2016). 

 

1.1.1.2.3. Morphology 

 

Robust dark‐red worms that has a globular or funnel-shaped buccal capsule (Lichtenfels et al., 

2008). The morphological features include qualitative and quantitative traits such as the 

number, arrangement and shape of intestinal cells, the length of the intestine and the length of 

the sheath tail (Bredtmann et al., 2017). 

 

1.1.1.3. Subfamily Cyathostominae 

 

Cyathostomins, also called small strongyles, are highly prevalent in equine populations 

worldwide (Stancampiano et al., 2017). After the extensive anthelmintic therapy against large 

strongyles in the past decade small strongyles are now considered the most important and 

prevalent parasitic pathogens of horses (Kaplan, 2002). The most typical clinical sign of 

cyathostomosis is weight loss , but also diarrhoea, decreased growth rate, subcutaneous oedema 

and pyrexia has been linked to this disease (Love et al., 1999, Matthews et al., 2004). Clinical 

cyathostomosis can occur in horses of any age and in any season, but it’s more common in 

young horses and during winter or early spring (Love et al., 1999).  

 

Cyathostomins include over 40 species from which 12 comprises 99 % of the species found in 

horses (Saari & Nikander, 2012). Despite the variation of climate and differences in horse 

keeping, the prevalence and intensity of different cyathostomin species is quite similar 

throughout the world (Kaplan, 2002). 
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1.1.1.3.1. Life cycle 

 

Small strongyles have a direct life cycle characterised by a phase of larval development in 

intestinal mucosa. Eggs with blastomeres are excreted together with faeces to the environment 

where they hatch and L1 is freed (Love et al., 1999). In the environment the hatched larvae 

develop from the first larval stage (L1) to the second larval stage (L2) and to the infective third 

larval stage (L3). It takes two weeks from hatching to reach the L3 stage. Horses become 

infected when they ingest L3 together with grass. After ingestion the L3 encysts in the gut 

mucosa and moults to the fourth larval stage (L4) before emerging into the gut lumen and 

moulting to become young adult worms (Stancampiano et al., 2017). Normally the prepatent 

period (a period from the point of infection until eggs can be seen in the faeces) for small 

strongyle is 6-12 weeks (Saari & Nikander, 2012). It is also possible that L3 undergoes variable 

degrees of arrested development, hypobiosis. This means a temporary cessation in development 

that can result in horses harbouring hundreds of thousands of encysted larvae (Stancampiano et 

al., 2017). Duration of this can vary from a few weeks or months to several years (Love et al., 

1999). When they then re-emerge simultaneously from their cysts, it is called larval 

cyathostomiasis. This happens more commonly during late winter or early spring (Saari & 

Nikander, 2012).  

 

1.1.1.3.2.                Pathogenesis 

 

Depending on the species the small strongyles localise in different parts of large intestines and 

harbour in its content. As they feed mainly on small plant elements and on protozoa of the 

occupied part of the intestine, mature small strongyles do not usually damage the mucosal 

membrane of the intestine. They can still harm digestion by changing the population of protozoa 

(Studzińska et al., 2012).  

Not very common, but the most harmful feature of small strongyles is so called larval 

cyathostominosis (Saeed et al., 2019). It occurs after hypobiosis when a large number of 

encysted larvae synchronously emerge from their cysts within the intestinal walls to continue 

their development. These larvae induce an inflammatory reaction that damages the gut lining 

(Saeed et al., 2019).  

 

1.1.1.4. Parascaris equorum 
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Parascaris equorum is found in the small intestine of horses (Saeed et al., 2019). Male worms 

are up to 28 cm in length whereas the length of females can be up to 50 cm. Infections with P. 

equorum is mainly a problem of young horses and foals as horses develop immunity against 

ascarids around 6 to 12 months of age (Clayton & Duncan, 1979). Studies performed around 

the world show that infection rates decrease in foals after they have reached the age of 6 months 

and even without anthelmintic treatment foals stop excreting eggs by the age of one year 

(Clayton, 1986). 

Both adult worms and migrating larvae can cause clinical signs of different levels. The severity 

of signs depends on the amount of the parasites present in the intestines. Mild parascariosis is 

usually asymptomatic but in severe cases it can cause enteritis resulting in altered growth rate, 

alternating constipation and foul-smelling diarrhoea with signs of colic (Saari & Nikander, 

2012).  

 

1.1.1.5. Oxyuris equi 

 

Oxyuris equi, also called horse pinworm, is a common parasite of horses and has a worldwide 

distribution (Wolf et al., 2014). Female parasites can reach a length of 15 cm whereas male 

parasites are clearly smaller, only around 1cm in length (Bowman, 2014). O. equi is not usually 

considered as a major threat to equine health, but heavy infections may result in fatigue, 

decreased performance and loss of body condition (Sazmand et al., 2020). The most common 

clinical sign associated with O. equi is pruritus ani caused by the female parasites migrating 

around the anus and the adhesive egg mass they have produced. The itching usually leads to 

rubbing of the tail and therefore to skin damages (Saari & Nikander, 2012, Bowman, 2014). As 

the eggs of O. equi are located mainly around the anus they are not usually excreted with the 

faeces and therefore can’t usually be found in the parasitological examination of faecal samples. 

Diagnosis is usually made by the typical clinical picture or by taking a tape sample around the 

anus (Saari & Nikander, 2012). 

 

1.1.1.6. Strongyloides westeri 

 

Strongyloides westeri is a small, under 1 cm long nematode, mainly found in the small intestine 

in foals up to 4 months of age (Lyons, 1994). Adult S. westeri infections in foals appear to 
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originate mainly from larvae passed in the milk of mare, but foals can also ingest infective 

larvae from the environment or get the infection percutaneously (Lyons et al., 1973). The 

lifecycle of S. westeri is unusual because it can reproduce in nature also without entering a host 

(Saari & Nikander, 2012). 

 

1.1.2. Phylum Platyhelminthes 

 

1.1.2.1. Anoplocephala perfoliata under the class Cestoda 

 

Anoplocephala perfoliata is the most common equine tapeworm in the world (Gasser et al., 

2005). Unlike many other parasites, A. perfoliata is more common in adult horses than foals. 

Infections with A. perfoliata are usually asymptomatic (Saari & Nikander, 2012). However, 

particularly in horses chronically infected with large numbers of worms, they can be a 

significant cause of clinical disease. A. perfoliata infections has been associated with colic in 

horses and pathological alterations in the intestinal mucosa at the attachment site on the 

ileocaecal junction and the caecal wall (Gasser et al., 2005). 

 

1.1.2.2. Fasciola hepatica under the class Cestoda 

 

Fasciola hepatica, so called liver fluke, is a common and widespread pathogen which is most 

known for its ability to infect ruminants (Howell et al., 2020). Horses are thought to be relatively 

resistant to liver fluke infection (Alves et al., 1988) but infections have still been found in horses 

(Soulé et al., 1989). It is also possible that liver flukes are responsible for some cases of 

undiagnosed equine liver disease as liver diseases are quite common in horses, but the cause is 

often unclear (Howell et al., 2020). 

 

1.1.3. Kingdom Protist  

 

Protozoa are microscopic single-celled eukaryotes (Saari & Nikander, 2012). They are 

widespread around the globe and also horses can be infected with several of them (Yaeger, 

1996). Protozoa infecting equine include Trypanosoma equiperdum, Trichomonas spp., 

Giardia spp., Eimeria spp., Cryptosporidium spp., Toxoplasma gondii, Neospora spp., 

Sarcocystis spp., Besnoitia spp., Klossiella equi, and Babesia spp. (Saari & Nikander, 2012). 
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Cryptosporidium spp. can infect horses of all ages, however clinical signs are seen most often 

in young foals with immunodeficiency (Majewska et al., 2004). It has been suggested that 

Cryptosporidium spp. is underdiagnosed as a cause of diarrhea in foals (Saari & Nikander, 

2012). Major source of cryptosporidiosis in foals are other foals that are infected by 

Cryptosporidium spp. (Xiao & Herd, 1994). Route of transmission in Cryptosporidium spp. is 

faecal-oral and clinical signs include diarrhoea, anorexia, and dehydration (Saari & Nikander, 

2012). In addition, Cryptosporidium spp. have a zoonotic potential (Howe et al., 2014). 

 

Three species of Eimeria have been described in equine, but only Eimeria leuckarti is causing 

clinical signs, though this occurs rarely (Dubey & Bauer 2010). Most common clinical sign of 

eimeriosis in equine is diarrhoea (Dubey & Bauer 2010). 

 

Horses can be infected by Giardia spp. quite commonly world widely, but clinical signs such 

as diarrhea occur rarely (Saari & Nikander, 2012). Giardiosis is detected almost inclusively in 

foals and infected mares are considered a major source of infection (Xiao & Herd, 1994). 

Interestingly, equine faeces can contaminate surface water and possibly spread Giardia spp. 

which can be pathogenic for humans (Saari & Nikander, 2012). 

 

1.2.   Parasite detection methods 

 

The detection of intestinal parasites has improved during the past decades with the development 

of techniques for parasitic structures recovery and identification. These techniques differ in 

cost, sensitivity, specificity, practicality and demand for specific infrastructure (Soares et al., 

2020). Despite advanced new techniques based on molecular biology or detecting antibodies, 

examination of a faecal sample has remained the most useful in the diagnosis of intestinal 

parasites in horses (Saari & Nikander, 2012).  

 

1.2.1. Flotation method 

 

Flotation method is widely used to analyse the faecal samples for the parasite environmentally 

stable forms, like eggs, cysts and oocysts (Saari & Nikander, 2012). Flotation method is based 

on the ability of a solution with bigger specific gravity to allow material with lower gravity to 
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rise to the top. The right flotation solutions will flotate the eggs that are present in the material 

on top of the solution and all the rest of the faecal debris will sink to the bottom, which makes 

the microscopic examination possible (Ballweber et al., 2014).  

 

The most used flotation solutions are saturated sodium chloride solution, sugar solution and 

magnesium sulphate solution (Ballweber et al., 2014, Saari & Nikander, 2012). These mediums 

are valid for detecting eggs of nematodes and cestodes and protozoa oocysts, but will distort 

larvae and rupture protozoa cysts. Zinc sulphate solution can be used for most parasite eggs, 

oocysts and cysts, but it is especially suitable for identifying Giardia cysts (Saari & Nikander, 

2012).  

 

The most common flotation technique is a McMaster technique that is called a quantitative 

flotation. McMaster technique uses a special counting chamber which enables a certain volume 

of faecal suspension to be examined microscopically (Cringoli et al., 2004). 

 

1.2.2. Sedimentation method 

 

Sedimentation method is mainly used for finding trematode eggs and acanthocephalan eggs, 

because they are too heavy to float in flotation mediums. Sedimentation method is more often 

used to examine stool samples from cats or dogs, than to examine faecal samples of horses. 

 

1.3.   Control measures 

 

1.3.1. Prevention 

 

For decades the prevention of gastrointestinal parasites has relied mostly on the use of 

antiparasitic drugs. Recently it has been noticed that over-dependence on a single control 

measure is not sustainable (Kwenti, 2017). Furthermore, the increasing problem with 

anthelmintic resistance will put pressure on finding alternative treatment possibilities that can 

reduce the needs of antiparasitic drugs (Kwenti, 2017, Saari & Nikander, 2012).  

During recent years the biological control of GIN of ruminants and horses has evolved greatly 

but is still under-utilised. The most promising biological methods in control of GIN include 

nematophagous fungi, dung beetles and earthworms (Kwenti, 2017).  Nematophagous fungi is 
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a natural predator of nematodes. Their ways of working can be divided into four groups:  

nematode-trapping fungi using adhesive traps, opportunistic fungi colonising nematode eggs 

and cysts, endoparasitic fungi and toxin producing fungi (Jiang et al., 2017).  

 

1.3.2. Treatment 

 

1.3.2.1. Anthelmintics 

 

Intestinal parasites are treated with anthelmintics for over 60 years  (Saari & Nikander, 2012). 

According to their chemical structures and pharmacological behaviours modern anthelmintic 

drugs used in horses can be divided into four groups: benzimidazoles (BZDs), macrocyclic 

lactones (MLs), Pyrantel salts, and Praziquantel (Bonneau et al., 2009, Gokbulut & McKellar, 

2018). 

Benzimidazoles have broad-spectrum anthelmintic activity, low toxicity and they are well 

tolerated by mammals. (Gokbulut & McKellar, 2018). They are the oldest group of 

anthelmintics that are still in use (Saari & Nikander, 2012). However, there is a worldwide 

spread of anthelmintic resistance against benzimidazoles. This has increased the usage of 

pyrantel salts in horses against parasitic infections (Gokbulut & McKellar, 2018). Praziquantel 

is a newer drug in treatment of gastrointestinal parasites in horses and it is mainly used against 

tapeworm infections (Saari & Nikander, 2012). 

Macrocyclic lactones have revolutionised parasite control in horses and other animals. They 

can be divided into two main groups: milbemycins and avermectins. From the anthelmintics 

discovered until now MLs are considered to be the most effective and least toxic group (Saari 

& Nikander, 2012). 

 

In case of heavy parasite infections usage of anthelmintics carries always risks. It can lead to a 

colic when massive numbers of dead parasites obstruct the intestine (Love et al., 1999). 

  

1.3.2.2. Anthelmintic resistance 

 

Anthelmintic resistance for gastrointestinal parasites in horses is a global problem that is 

growing all the time (Leathwick et al., 2015). Anthelmintic resistance occurs when a susceptible 

parasite population shows any decrease of effectiveness in response to treatments (Shalaby, 
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2013). The development of anthelmintic resistance is a process that changes the genetic traits 

of the parasite and finally results in a phenotype to which drug treatment does not have an effect 

(Eng and Prichard, 2005). Many clinically important helminths have genetic features that favour 

development of anthelmintic resistance.  The risk factors that increase the anthelmintic 

resistance includes frequent usage of the same group of anthelmintic, prophylactic mass-

treatments and too low dosing of the anthelmintic drug (Shalaby, 2013). 

There are different parameters for monitoring the resistance against anthelmintics. In case of 

small strongyles ERP (egg reappearance period) is defined. It is the time interval between the 

last effective anthelmintic treatment and the resumption of significant strongyle egg shedding 

(Sangster, 1999). Lowering of the ERP value is considered to be an early sign of the 

development of resistance to the drug. 

 

1.3.2.3. Deworming strategies 

 

1.3.2.3.1. Interval medication 

 

Interval medication means that horses will be dewormed at regular intervals without 

examination of the current parasitic status (Proudman & Matthews, 2000). Generally it is 

performed at the same time to  all horses from one stable. Thereby the anthelmintic used is 

changed frequently (Saari & Nikander, 2012). This medication type is known to increase the 

risk of the development of anthelmintic resistance (Proudman & Matthews, 2000). 

 

1.3.2.3.2. Selective medication 

 

In selective medication, also called a targeted medication, the need of deworming is determined 

based on each individual’s susceptibility to parasitism. The need of treatment is determined 

individually by FEC (faecal egg count) (Saari & Nikander, 2012, Reinemeyer & Nielsen, 2017).  

 

Following the AAEP (American association of equine practitioner) internal parasite control 

guidelines, horses with FEC results under 200 EPG are considered to have a mild infection 

intensity and they can be left untreated with anthelmintics. FEC results between 200-500 EPG 

is considered to be a moderate infection, and high infection intensity when EPG value is over 
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500. Horses with moderate and high contamination should be treated with anthelmintics 

(Nielsen et.al., 2013).  

 

Selective medication has become more popular for the treatment of nematode infections in 

horses, largely in response to the many reports of anthelmintic resistance identified in 

cyathostomes (Lester & Matthews, 2014). Nowadays it is most popular deworming strategy in 

nordic countries (Tyden et al., 2019).  

 

As selective treatment strategies are based on horses’ own immune system working against 

parasites, this strategy cannot be applied to juvenile horses as their immune system is not 

functional against equine helminths until they reach maturity (Reinemeyer & Nielsen, 2017). 

 

1.4. Risk factors 

 

1.4.1. Age and breed 

 

Age is known to be one of the most important risk factors for intestinal parasite burden (Saeed 

et al., 2019). Research conducted in Italy 2020 showed that horses 4 years old and younger had 

a higher FEC than adults (Scala et al., 2020). Same kind of results was conducted in Swedish 

research 1997 where it was found that horses aged 1-5 years harboured significantly more larvae 

than older horses (Ljungstrom et al., 1997). It has also been found that cyathostomiasis is more 

likely to be a cause for diarrhoea in horses aged less than 6 years (Reid et al., 1995). Unlike the 

correlation with age, there are no correlations between the breed of the horse and prevalence of 

gastrointestinal parasites (Saeed et al., 2019). 

 

1.4.2. Grazing 

 

Grazing is considered as a clear risk factor for gastrointestinal parasite infections, because many 

gastrointestinal parasites enter the horse through oral route, while they are grazing. Most of the 

nematode parasites develop from egg to the infectious stage outside in the environment, for 

example on the pastures, where the horse has defecated.  (Kuzmina, 2012). It has been shown 

that the risk of a horse getting an infection with A. perfoliata increases together with the time a 

horse spends on the pasture (Saari & Nikander, 2012). Also in case of strongylid infection, 
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horses in stall-keeping conditions have been found to have lower levels of EPG value compared 

to those grazing freely (Kuzmina, 2012). 

 

1.4.3. Management of the pasture 

 

It has been shown by experimental studies that when performed correctly, good pasture hygiene 

can dismiss the parasite burden in horses very significantly (Proudman & Matthews, 2000). The 

main point is to inhibit contact with faecally contaminated pasture or feed. This is possible to 

achieve by regular removal of faeces from the pasture (Proudman & Matthews, 2000). 
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2. AIMS OF THE THESIS 

 

The general aim of the thesis was to investigate infection of gastrointestinal parasites in horses 

in Tartu County Estonia to further evaluate the proportion of small and large strongyles. The 

specific aims were: 

 

1. to estimate the prevalence of selected gastrointestinal parasites in horses in Tartu County 

Estonia; 

2. to determine possible risk factors for selected gastrointestinal parasite infection, with 

emphasis on strongyle infection, in horses in Tartu County Estonia; 

3. to determine the proportion of large strongyles among small and large strongyles.  
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3. MATERIALS AND METHODS 

 

3.1. Study design, sampling, and area 

 

The study was an epidemiological cross-sectional observational study of naturally-acquired 

gastrointestinal parasite infections in horses in Tartu County Estonia.  

 

The study was conducted between the years 2021-2022. Sample collection took place from 

September to November 2021. Randomly selected faecal samples were collected from 102 

horses from six different stables located in Tartu County.  Samples were collected on the ground 

either directly after the horse had defecated or in the morning from the boxes where the horse 

had stayed overnight. In the latter case samples were taken only from the fresh-looking faeces 

and from places that had not been contaminated with bedding. Samples were collected to a 

plastic bag and stored in the refrigerator temperature (+4 degrees) no more than 24 h from the 

sampling time before being analysed. To determine potential risk factors for the infection of GI 

parasites in horses, an online-questionnaire was used. Factors like age, sex, breed, usage of the 

horse and many other factors were asked from the horse owners through the questionnaire 

(APPENDICES).  

 

Horse population size in Estonia in 2021, 11 776 animals, was obtained from the Estonian 

Agricultural Registers and Information Board (PRIA). Information about the horse population 

at County levels was not available. Nevertheless, for sample size calculations we used 1000 and 

600, taking into account the 15 Counties in Estonia. 

 

Sample size calculations were done afterwards with Epitools (Sergeant, ESG, 2018) estimating 

apparent prevalence with desired precision 5% and confidence level 95%. The calculations were 

based on expected prevalence of 20% in P. equorum eggs and 80% in strongyle-type eggs 

(Lassend and Peltola, 2015). The required sample size for population sizes 600 and 1000 were 

175 and 198, respectively.  
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The Sensitivity of this technique was 20 EPG and Specificity was dependent on the egg type. 

The cut-off value to determine the result as negative or positive was 20 EPG. Furthermore, cut-

off value 200 EPG was used in the tables. According to Bosco and colleagues (2018) test 

sensitivity of 100% is revealed only for concentrations greater than 200 EPG.  

 

3.2.  Laboratory methods 

 

3.2.1. Flotation method 

 

The quantitative flotation method (a modified McMaster method) was performed to all of the 

samples according to modified instructions by Roepstorff and Nansen (1998). In-house reading 

chamber (Henriksen and Korsholm 1984) was used for analysis.  

 

The process of the analysis was as follows. Before opening the bag with faeces, the faeces were 

thoroughly mixed inside the bags. Then 4g (± 0,02g) of faeces were weighted into plastic cups 

and added 56 ml of tap water through the dispenser. After that, samples were once more mixed 

with water and further left standing for 30 minutes so that the faecal mass would dissolve in 

water. Next the suspensions were filtered through a single layer of cotton gauze into a test tube 

up to the 10ml mark. Samples were centrifuged at 1200 RPM for seven minutes. After the 

centrifugation supernatant was removed from the test tube with a Pasteur pipette sucking from 

the surface to the bottom: 1ml of sediment was left to the test tube. At this point samples could 

be stored in the refrigerator for later detection. Nevertheless, all samples were analysed within 

24 hours.  

 

The sediment was resuspended with 3ml of saturated sugar and salt solution (specific gravity 

(ρ) = 1.26 g/cm3). The chamber was filled with the solution. After waiting 5-10 minutes the 

chamber was ready to be read by a microscope at x200 magnification. Eggs were counted with 

a clicker counter. All the samples were analysed uniformly by one person.  

 

The volume of the counting chamber is 24 mm x 24 mm x 1 mm = 576 mm3= 0.576 ml. The 

EPG value was determined by equation [4,00g/amount of faeces measured(g)]x number of eggs 

found x10 = EPG. 
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3.2.2. Larval culture 

 

All samples with EPG value 20 or over were selected to the larval culture. Around 0,08 dm3 of 

faeces were measured in plastic sample cups and a lid was placed loosely on them. Samples 

were incubated at 26 degrees in an incubator for seven days. A tray with a thin layer of water 

was placed at the bottom of the incubator to optimise the humidity to be around 80-90%. After 

one week, samples were taken out and sample cups were filled with tap water, turned upside 

down on a petri dish and left at room temperature for 24 h. After it, the liquid around the sample 

cup was collected by Pasteur pipette to a test tube, and they were ready to be detected. 

 

A few drops of sample were placed on a microscope slide with a Pasteur pipette and one drop 

of iodine solution was added. Iodine solution was used to immobilise the larvae. The samples 

were examined under the microscope at 100-400x magnification, and the larvae found were 

identified to be either small strongyle larvae or large strongyle larvae. Identifications were based 

on their morphological features, especially the number of intestinal cells. From every sample 

60 first seen larvae were identified. For some samples this could be done in one slide, but most 

of the samples required several slides so that 60 larvae could be found. If there were problems 

to find enough larvae from a sample, it was centrifuged at 1200 RPM (Revolution per minute) 

for 7 minutes.  In some samples it was still not possible to find 60 larvae, and in these cases, the 

larval culture was repeated from the start to get a sample with higher larvae count.  

 

3.3. Statistical analyses 

 

S Descriptive statistics, tables and figures were created in Microsoft Excel (MS Excel 2016). 

Confidence interval (CI) calculations were performed with Mid-P exact test in OpenEpi (Dean 

et al., 2022) and statistical analyses were performed using Stata IC 14 software (Stata 

Corporation, TX, USA). P-values < 0.05 were considered statistically significant. 

 

3.4. Ethics statement 

 

The faecal samples were collected from the ground right after horses had been defecated or in 

the morning from boxes. Horses from which the faecal samples were collected were not 
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disturbed nor harmed during the study. All the information concerning horse owners and stables 

were stored and analysed coded.   
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4. RESULTS 

 

All together faecal samples of 102 horses from 6 different stables around Tartu County were 

collected. All samples were detected for gastrointestinal parasite eggs by means of quantitative 

flotation method. All detected eggs were strongyle type eggs. Samples having FEC ≥20 EPG 

were selected for larval culture. The stage 3 larvae were cultivated through modified Baermann 

method to distinguish small and large strongyles from each other.  

 

4.1.  Prevalence of strongyle burden 

 

Gastrointestinal parasite eggs were detected from 69 animals (cut-off value for detecting 20 

EPG) out of 102 faecal samples included in the study, making the apparent prevalence 67,65% 

(95% CI 58,12-76,18%). 

 

Majority of the horses 61/102 [59.80%, (95% CI 50.08-68,98%)] had low FEC, under 200 EPG. 

FEC values 200-500 EPG were detected in 24/102 [23.53% (95% CI 16.06-32.48)] of horses 

and over 500 EPG in 17/102 [16.67% (95% CI 10.36-24.85] of horses (Figure 1).  

 

A quarter (26/102) of the horses in the study [25.49%, (95% CI 17.75-34.61)] had FEC results 

0. On the contrary, 41/102 (40.20%, 95% CI 31.02-49.92%) of horses had FEC results over 200 

EPG and 76/102 (74.51, 95% CI 65.39-82.25) of the horses had at least one EPG in the result. 

From all samples the mean EPG value was 274 ( ± 81 95% CI). 
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Figure 1. Percentage of horses with gastrointestinal parasites in three different faecal egg count 

groups in Tartu County, Estonia. Error bars showing the 95% Confidence interval. (EPG=Eggs 

per gram of faeces). 

  

4.1.1. Risk factors 

4.1.1.1. Age 

Horses in study were 2-25 years old. They were divided into two groups: 6 years old and 

younger and over 6 years old. The prevalence of strongyle infection in horses 6 years old or 

younger was 80% (cut-off value 20 EPG, 95% CI 54.65-94.65%) and for older horses 64.71% 

(cut-off value 20 EPG, 95%CI 54.13-74.3%) (Figure 2).  
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Figure 2. Prevalence of horses having gastrointestinal parasite infection (cut-off value 20 EPG) 

in Tartu County, Estonia. Error bars showing the 95% Confidence interval. (EPG=Eggs per 

gram of faeces). 

 

4.1.1.2. Sex, breed and usage of horse  

 

From all the horses in study 55 were geldings, 44 mares and 3 stallions. From geldings 43.34% 

(24/55, 95% CI 31.02-56.91%) had FECs over 200 EPG. From mares 34.09% (15/44, 95% CI 

21.29-48.93%) had FECs over 200 EPG and from stallions 66.6% (2/3, 95% CI 13.20-98.33) 

(Table 1). The differences between groups were not statistically significant (p>0.05). 

 

Regarding breed-wise prevalence horses were divided belonging to either pony breeds, horse 

breeds or cross breeds. The breed of one horse was unknown. All horses in the pony breed group 

were either Estonian native horses or Estonian riding ponies. In horse breeds the absolute 

majority were warmblood riding horses. The amount of horses having FEC> 200 EPG in pony 

breed group was 52.38% (95%CI 26.96-65.66%), in horse breed group 35.36% (95%CI 25.45-

48.45%) and in cross breed group 35.71% (95% CI 14.44-62.4%) (Table 1). These results were 

not statistically significant (p>0,05). 

 

Most of the horses were riding school horses (n=57). Rest of the horses were categorised as a 

leisure horse (n=6) competition horse (n=38) or as breeding horse (n=1). None of the leisure 
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horses had FECs over 200 EPG. On the contrary, 40.35% (23/57, 95% CI 28.24-53.42%) of 

riding school horses had the FEC > 200 EPG. In the group of competition horses 44.74% (17/38, 

95% CI 29.61-60.64%) had FEC >200 EPG. The only horse in the breeding horse- group had 

FEC over 200 EPG (Table 1). The differences between groups were statistically not significant 

(p>0,05). 

 

Table 1. Proportion of horses with gastrointestinal parasites having FEC > 200 EPG in Tartu 

County, Estonia, by selected variables.  

Variable No. of horses No. of horses 

with FEC 

≥200 EPG 

% of horses 

with FEC 

≥200 EPG 

95% CI  

Animal sex     

Mare 44 15 34.09 21.29-48.93% 

Gelding 55 24 43.63 31.02-56.91% 

Stallion 3 2 66.6 13.2-98.33% 

Animal breed     

Horse breed 66 24 36.36 25.45-48.45% 

Pony breed 21 11 52.38 26.96-65.66% 

Cross 14 5 35.71 14.44-62.4% 

Animal usage     

Riding school 57 23 40.35 28.24-53.42% 

Competition 38 17 44.74 29.61-60.64% 

Leisure 6 0 0 0-39.3% 

Breeding 1 1 100 5.00-100% 

Total 102 41 40.20 31.02-49.92% 

EPG=eggs per gram of faeces 

FEC=faecal egg count 

CI= confidence interval 

 

4.1.1.3. Previous medications 
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To determine the effect of lastly used anthelmintic to FEC of horses, owners were asked in the 

questionnaire about what anthelmintic was used when the horse was last time dewormed. 

Only one horse had received fenbendazole and three horses pyrantel embonate, none of them 

having FEC over 200 EPG. In the group that received MLs 47.76 % (95%CI 36.02-59.69%) 

had an FEC value over 200 EPG.  In horses receiving MLs and praziquantel the proportion was 

40,00% (95%CI 7,35-81,76%) (Table 2.) These results were not statistically significant 

(p>0,05). 

To determine the effect of previous medications on infection intensity, horses were divided into 

three groups depending how long ago the last deworming was: 0-3months from last deworming, 

3-6 months from last deworming and 6-12months from last deworming. From the group 0-

3months from the last deworming none had FEC over 200 EPG. From the group of 3-6months 

from last deworming 20,0% (95%CI 7,72-38,90%) had FEC > 200 EPG whereas in the group 

6-12 months from the last deworming the prevalence for FEC>200 was 47,89 % (95%CI 7,72-

38,90%) (Table 2). These results were not statistically significant (p>0,05). 
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Table 2. Proportion of horses with gastrointestinal parasites having FEC > 200 EPG in Tartu 

County, Estonia, by selected variables.  

Variable No. of horses No. of horses 

with FEC ≥200 

EPG 

% of horses 

with FEC ≥200 

EPG 

95% CI 

Last used 

anthelmintic 

        

Macrocyclic 

lactone 

67 32 47.76 36.02-59.69% 

Praziquantel + 

Macrocyclic 

lactone 

5 2 40.00 7.35-81.76% 

Pyrantel 

embonate 

3 0 0 0-63.16% 

Fenbendazole 1 0 0 0-95.00% 

Not known 26 7 26.92 12.61-46.14% 

Time from last 

deworming 

        

0-3m 6 0 0 0-39.3% 

3-6m 25 5 20.00 7.72-38.90% 

6-12m 71 34 47.89 36.47-59.48% 

EPG= eggs per gram of faeces 

FEC=faecal egg count 

CI= confidence interval 

 

4.1.1.4.  Environment of the horse  

Horses were divided into two groups based on their outside living place: the ones that stayed 

more in the paddock and the ones that stayed more in pasture during the previous two months. 

The prevalence of horses who stayed in paddock and had FEC >200 EPG was 44.90% (95%CI 

31.46-58.92%) and for those staying in pasture 35.85% (95%CI 23.84-49.36%) (Table 3).  
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To investigate the time horses spend outside per day, they were divided into three groups: 

staying outside less than 5 hours, staying outside 5-12 hours or staying around the clock. For 

horses staying outside less than 5 hours the prevalence of horses having FEC over 200 was 

63.16% (95%CI 40.32-82.25%). For horses being outside 5-12 hours, it was 29.79% (95%CI 

18.06-43.93%) and for those staying outside around the clock 41.67% (95%CI 26.51-58.11%) 

(Table 3). These results were not statistically significant (p>0.05). 

Horses that had access to pasture previous summer had the prevalence for FEC >200 EPG 

41.89% (95%CI 31.07-53.34%) On the contrary, 35.71% (95%CI 19.77-54.48%) of horses not 

having access to the pasture had the FEC > 200 EPG (Table 3). These results were not 

statistically significant (p>0.05). 

From horses whose manure was removed less than monthly from the place horse was staying 

outside 34.38% (95%CI 19.58-51.88%) had FEC>200 EPG and from those whose manure was 

removed once a year 49.09% (95%CI 36.1-62.18%) had FEC>200 EPG. From those horses 

whose pasture or paddock was not cleaned at all 20,00% (95%CI 5.354-45.35%) had FEC>200 

EPG (Table 3). These results were not statistically significant (p>0.05). 
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Table 3. Proportion of horses with gastrointestinal parasites having FEC > 200 EPG in Tartu 

County, Estonia, by selected variables. 

Variable No. of horses No. of horses 

with FEC ≥200 

EPG 

% of horses 

with FEC ≥200 

EPG 

95% CI 

Place horse is 

staying 

    

Paddock 49 22 44.90 31.46-58.92% 

Pasture 53 19 35.85 23.84-49.36% 

Time outside 

per day 

    

under 5 h 19 12 63.16 40.32-82.25% 

5–12 h 47 14 29.79 18.06-43.93% 

24 h 36 15 41.67 26.51-58.11% 

Access to 

pasture last 

summer 

    

Yes 74 31 41.89 31.07-53.34% 

No 28 10 35.71 19.77-54.48% 

Is manure 

removed from 

the place where 

horse was 

staying outside 

    

Yes, less than 

monthly 

32 11 34.38 19.58-51.88% 

Yes, once a year 55 27 49.09 36.1-62.18% 

No 15 3 20.00 5.35-45.35% 

EPG = eggs per gram of faeces 

FEC= faecal egg count 

CI= confidence interval 
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4.2.  Larval culture to detect large strongyle larvae 

 

Majority (n=69) of faecal samples collected (67.65% of all samples in the study) had EPG 

results 20 or over and therefore selected to the larval culture. From every sample 60 first seen 

larvae were identified to be either a large strongyle or a small strongyle based on the 

morphological features, especially on the number of intestinal cells of larvae. Large strongyle 

larvae were found from six samples (6/69, 8.70%, 95%CI 3.654-17.45%); in four samples one 

large strongyle larva out of 60 were detected and in two samples two larvae out of 60 were 

detected.  
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5. DISCUSSION 

 

 

All samples were detected for gastrointestinal parasite eggs by means of quantitative flotation 

method. Only strongyle type eggs were found. This result differs from findings of a study done 

in Estonia 2015 by Lassen and Peltola, where also eggs of P. equorum were found. Lack of 

findings with P. equorum can be understood as they are mainly a problem of young horses and 

foals (Clayton & Duncan, 1979) and there were only three horses aged three years or younger 

in this study. 

 

Horses are also commonly infected with tapeworms; however, the lack of finding tapeworm 

eggs in this study can be understood as the flotation method is not very sensitive for detecting 

them in faecal samples (Williamson et al., 1998).  

 

5.1.  Prevalence of strongyle burden 

 

The apparent prevalence found in the study was 67,65%. Similar results have been obtained in 

studies in Germany 2013, where overall the found prevalence for strongyle type eggs were 60,8 

% (95% CI 55.9 – 65.5%) (Rehbein et al., 2013). Also in a systematic review of gastrointestinal 

nematodes of horses from Australia conducted in  2019, prevalence for strongyle-type eggs was 

70% (Saeed et al., 2019).  

Majority of the horses in the study (59,80%) had low (0-199 EPG) strongyle infection intensity. 

Moderate infection intensity (200-500 EPG) was detected in 23,53 % of horses and high 

infection intensity (over 500 EPG) was detected in 16,67 % in horses. These results are 

consistent with previous studies. It has been estimated that from the adult horse population 

usually 50-75% are having low infection intensity, 5-15 % moderate  and 10-30% high infection 

intensity (Nielsen et al., 2013).  

 

It has been proved that usually a very small proportion of horses are responsible for excreting 

most of the eggs excreted (Saari & Nikander 2012).  Also, in this study it was found that 20,59 

% of the highest shedders (21 individuals) were excreting 70,07 % of all the eggs excreted.  For 
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this reason it would be very important to monitor the parasite burden of horses regularly. By 

finding these high shedders, it is easier to control the overall burden of gastrointestinal parasites.  

 

5.1.1.  Risk factors for strongyle burden 

Regarding age-wise prevalence of strongyles, there was higher prevalence in horses 6 years old 

and younger. This may be due to the lower levels of immunity.  Research conducted in Italy 

2020 showed that horses 4 years old and younger had a higher FEC than adults (Scala et al., 

2020). Same kind of results was conducted in Swedish research 1997 where it was found that 

horses aged 1-5 years harboured significantly more larvae than older horses (Ljungstrom et al., 

1997). Also in another study in Sweden, age was associated with egg shedding: increasing age 

resulting in an increase in the number of low shedding horses and a decrease in the number of 

high shedders (Hedberg-Alm et al., 2020).   

Regarding sex-wise prevalence, males; geldings and stallions, showed higher prevalence rates 

as compared to mares (Table 1). However, these results were not statistically significant 

(p>0,05). A study conducted in Germany 2012 found higher prevalence in female equines 

(75.73 %) as compared to males (72.30 %). (Singh et al., 2012). Similar results were obtained 

in studies in the US where male horses showed significantly lower odds of a positive FEC and 

significantly lower strongyle egg counts than females (Nielsen et al., 2018). 

Regarding breed-wise prevalence, no statistically significant difference between breeds were 

found. According to other studies it is still debatable if the breed of a horse can have an effect 

on strongyle burden or not. According to a study conducted in US 2018 it was found that 

Tennessee Walker breeds had significantly lower median FECs than Paint horse, Thoroughbred, 

or other horse breeds. In a systematic review of gastrointestinal nematodes of horses from 

Australia conducted in 2019, no significant correlations were found between horse breed and 

prevalence of strongyloides (Saeed et al., 2019). 

There were no statistically significant differences in FEC in horses grouped according to the 

usage. Also, the difference between the grouping of horses into competing and leisure horses is 

not clear as people can define these categories differently.  
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The regular use of faecal removal from the pasture can be an effective method to reduce parasite 

burden. It is shown that it can be even more effective as regular anthelmintic treatment, if 

performed twice weekly (Herd, 1986, Corbett et al., 2014). 

In the present study, although a greater part of the owners reported removing faeces from the 

pasture or paddock, none of them did so at least twice weekly. The effect of faecal removal 

done more seldom than once a week, is not effective enough to reduce parasite burden. The 

infective larvae will develop from excreted eggs within 2–3 weeks in spring and fall, and in as 

short as three days under ideal conditions (Ogbourne, 1972).  

In this study there was no statistical significance in horses FEC between horses having or having 

not access to pasture during previous summer or with horses staying at pasture or paddock 

during the last two months. In a study conducted in Sweden, it was found that horses with no 

pasture access in the prior 12 months had significantly lower median FECs than equids with 

pasture at all times in the previous 30 days (Nielsen et al., 2018). 

 

5.2. Prevalence of large strongyle  

 

As it is not possible to distinguish small and large strongyle eggs from each other by 

examination under microscope, it usually stays unclear if the detected eggs in horses’ faecal 

samples belong to small strongyles or large strongyles. The most reliable way to distinguish 

these from each other would be by PCR technique. However, this is very expensive and would 

demand specific equipment. Therefore, the identification was done only based on microscopic 

examination of the larvae. The larvae were identified only to a genus level (either small or large 

strongyle) as identifying larvae to the species level would have been too time-consuming and 

required more expertise from the researcher detecting the samples. 

 

From the 69 samples that had EPG value ≥ 20 in six (8,70%) were found large strongyle larvae; 

in four samples 1 of 60 detected larvae and in two samples 2 of 60. The result is higher compared 

to results in study conducted in Germany 2014 where large strongyle larvae were found in two 

of 841 samples having EPG value ≥ 20 (Schneider et al., 2014). It is still lower compared to 

results from Sweden 2019 where the individual prevalence was 28 % and Denmark where it 

was 12,2 % (Tyden et al., 2019, Nielsen et. al., 2012).  
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All samples where large strongyle larvae were found had FECs over 200 EPG suggesting that 

higher overall FEC could predispose also to having a large strongyle infection. However, in the 

study carried out in Sweden 2019 no correlation between EPG result and large strongyle 

infestation were found (Tyden et al., 2019).     

 

One reason for the re-elevation of large strongyle prevalence in Sweden is thought to be the 

selective medication where horses are dewormed only according to the results of FEC (Tyden 

et al., 2019).  From the answers from the questionnaire, it is seen that horses in Tartu County 

are still very much dewormed routinely. 100/102 of horses in the study received anthelmintic 

treatment routinely 2-4 per year. 

 

5.2.1. Limitations of the study 

 

The optimal sample size for the study could not be calculated because the horse population in 

Tartu County was not available. Nevertheless, based on expected population size between 600-

1000 equines in Tartu County, the required sample size would have been 175 and 198, 

respectively. The number of samples collected for this study was less than required, 102 

samples. Therefore, the results of the study and correlations with risk factors should be 

interpreted with caution. The sample size was too small to achieve statistically significant 

correlations.  

 

Sensitivity of the used method, 20 EPG, was not optimally high, but it is used in the Parasitology 

lab at the Estonian University of Life Sciences on a regular basis, thus it was selected for this 

study. To increase the sensitivity of findings in the lab several methods are used simultaneously, 

like sedimentation, Baermann and other flotation methods with different mediums, according 

to parasites being searched. In this study only one method was chosen, because otherwise it 

would have been too time-consuming and exceeded the time required for the thesis. 

Nevertheless, several other studies used McMaster method as the only method to detect GI 

parasites in horses (Scala et al., 2020, Schneider et al., 2014, Lassen & Peltola, 2015). Other 

possible methods would have been the FLOTAC@ that has a higher sensitivity, but is a very 
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time-consuming method (Ghafar et al., 2021) or the mini-FLOTAC that is a less time-

consuming method, but, at the time of analyses, was not available in the lab.  

 

It should be taken into account that a low EPG or OPG (oocyst per gram) may indicate either: 

maximum, an increasing, or decreasing number of eggs in the animal faeces. To avoid the 

impact of low EPG (under 20) results on the risk factors, results under 20 EPG were determined 

as negative. Same cut-off value has been used in several other studies (Scala et al., 2020, 

Schneider et al., 2014). Moreover, strongylosis is a comparatively prevalent infection in horses 

and low EPG values are common to most of the horses worldwide (few refs). In the current 

study the prevalence of GI parasites with the cut-off value 1 EPG was 74.51%. The prevalences 

with the cut-off values 20 EPG and 200 EPG were 67.65% and 40.20%, respectively.  
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CONCLUSIONS  

 

 

In conclusion the present study demonstrates that the prevalence of gastrointestinal strongyles 

in Tartu County, Estonia is at the same level with surrounding countries. The prevalence of 

large strongyles was lower compared to Sweden and Denmark where its prevalence has been 

elevated.  

However, the sample size of the study was small and the area where study was conducted was 

very limited and therefore further studies are required. 
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APPENDICES 

Appendix 1: questionnaire for the horse owners 

Questionnaire 

Questionnaire for the horse owners 

 

*Required 

1. Name of the horse * 

 

2. Date of birth * 

 

3. Breed of the horse * 

 

4. Gender of the horse * 

Mare 

Gelding 

Stallion 

5. Do you monitor your horse faeces for parasite burden? * 
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No 

Yes, once a year 

Yes, twice a year 

Muu: 

 

6. Choose the most accurate deworming routine for your horse: * 

Only after FEC (fecal egg count) monitoring 

Routine deworming once per year 

Routine deworming 2-4 times per year 

Other- please specify 

Muu: 

 

7. When was your horse last treated with anthelmintics? * 

0-3 months ago 

3-6 months ago 

6-12 months ago 

over 12 months 

ago 

I don't know 

Muu: 

 

8. Which anthelmintic drug class/es were used during the last treatment? * 



50 

  

Fenbendazole 

Pyrantel 

Ivermectin 

Ivermectine/moxidectine and praziquantel 

If you don’t know the active ingredient, please write the name of the drug in "other" I 

don't know what anthelmintic was used 

Muu: 

 

9. Was the horse staying more in pasture or paddock  during last two months? * 

Pasture 

Paddock 

Muu: 

 

10. How much time the horse spends time outdoors in average during last two * months? 

(hours from 1-24) 

 

11. Is the manure removed regularly from the pasture/paddock horse is * staying? 

No 

Yes, daily 

Yes, weekly 

Yes, monthly 

Yes, less than monthly 

Muu: 
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12. Did the horse have access to grazing in pasture during this summer? * 

Yes 

No 

Muu: 

 

13. Does your horse have had any signs of diarrhea during the last two * months? 

Yes 

No 

14. Does your horse have had any signs of colic during the last two months? * 

Yes 

No 

15. Does your horse have lost weight during the last two months? * 

Yes 

No 

16. What is the usage of the horse? * 

Riding school horse 

Leisure horse 

Competition horse 

Breeding horse 

Muu: 
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Any other relevant information you would want to share with us about your horse or 

comments to previous questions? 
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