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The need of use of tick repellent products in dogs is increasing in Finland. Ticks are active 

almost throughout the year, except for the cold winter months. Ticks act as vectors for many 

diseases like Lyme borreliosis and tick-born encephalitis. These diseases can be life 

threatening to humans as well as to the pet animals like dogs. Tick repellents and manually 

removing ticks are the only effective method for preventing these harmful diseases occurring. 

In Finland there is a great variety in tick repellent products. There are topical spot-on 

products, collars and systemically administered chewing tablets. These tick repellent 

products have been studied to be safe but as the need of use is increasing further studies are 

required. The study material was collected in the form of online questionnaire, in total 865 

responses were received, number of answers varied between questions. Results indicated that 

majority of owners were using some type of repellent products, only 14.3 % (n =124) 

answered that they don’t use any repellent products. According to the responders the two 

most used repellent products in Finland were chewing tablet Bravecto and spot-on Bayvantic 

vet. Results showed that all used products can be considered relatively safe. 89.1 % (n = 647) 

of responders had not noted any dermatological signs, 95.5 % (n = 686) of responders had 

not noted any gastrointestinal signs, 95.6 % (n = 691) had not noted any neurological signs 

and 98.6 % (n = 707) had not noted any respiratory tract signs after using any type of tick 

repellent product.  In this study population there were only single individual cases that had 

encountered some type of adverse effects. 
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Soomes kasvab vajadus koertel puugitõrjevahendite kasutamise järele. Puugid on aktiivsed 

peaaegu aastaringselt, välja arvatud külmad talvekuud. Puugid toimivad paljude haiguste, 

nagu Lyme borrelioosi ja puukentsefaliidi vektoritena. Need haigused võivad olla eluohtlikud 

nii inimestele kui ka lemmikloomadele, näiteks koertele. Puugitõrjevahendite kasutamine ja 

puukide käsitsi eemaldamine on ainsad tõhusad meetodid nende kahjulike haiguste 

ennetamiseks. Soomes on kasutusel väga lai valik puugitõrjevahendeid. On olemas paikselt 

manustatavad täpilahused, kaelarihmad ja süsteemselt manustatavad närimistabletid. 

Kasutusel olevaid tooteid peetakse ohutuks, kuid kuna kasutusvajadus kasvab, on vaja 

täiendavaid uuringuid. Käesoleva lõputöö materjal koguti veebiankeedi vormis, kokku laekus 

865 vastust, vastuste arv varieerus küsimuste lõikes. Tulemused näitasid, et enamik 

lemmikloomaomanikke kasutas mingit tüüpi tõrjevahendeid, vaid 14,3 % (n = 124) vastas, 

et nad ei kasuta ühtegi tõrjevahendit. Vastajate sõnul olid Soomes kaks enim kasutatud 

tõrjevahendit närimistablett Bravecto ja täpilahus Bayvantic vet. Tulemused näitasid, et kõiki 

kasutusel olevaid tooteid võib pidada suhteliselt ohututeks. 89,1 % (n = 647) vastanutest ei 

olnud täheldanud ühtegi dermatoloogilist sümptomit, 95,5 % (n = 686) ravile vastanutest ei 

olnud täheldanud ühtegi seedehäire tunnust, 95,6 % (n = 691) ei olnud täheldanud ühtegi 

neuroloogilist sümptomit ja 98,6 % (n = 707) ei täheldanud ühtegi hingamisteede häire 

tunnuseid. Käesolevas uuringupopulatsioonis esines ainult üksikjuhtumeid, mis olid seotud 

teatud tüüpi kõrvaltoimetega. 
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INTRODUCTION  

 

Tick-borne diseases are an increasing concern around the world and ticks are among the most 

important vectors of pathogens of veterinary importance (Andersson et al., 2017; Laaksonen et al., 

2018). Tick repellents are used commonly in dogs nowadays and the reason for their use is mainly 

to avoid ticks attaching to dogs and this way preventing disease occurrence. The two most serious 

tick-borne diseases in Finland are Lyme disease and tick-borne encephalitis (TBE), also canine 

monocytic ehrlichiosis (CME) has been reported in Finland mainly affecting imported dogs. These 

diseases are found to possess a health threat to both humans and to domestic animals like dogs. 

The use of repellents can cause adverse effects in dogs and they vary from mild to severe. 

(Laaksonen et al., 2018; Pérez Vera et al., 2014). 

This descriptive study aimed to characterize the use of repellents and identify main products used 

by dog owners living in Finland. The aim was to assess prevalence of repellent use in Finland and 

to point out occurring adverse effects noted by the dog owners. 

The study was conducted through an online survey and was targeted to dog owners living in 

Finland. Data were collected within 8-week period in end of October to beginning of December 

2021.  
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1. LITERATURE REVIEW  

 

1.1 Overview of tick species in Finland 

 

Ticks belong to the class Arachnida and can act as vectors for different diseases affecting both 

dogs and humans. Because of zoonotic nature of several of those pathogens, ticks have high 

importance in veterinary and public health fields (Gayle and Ringdhal, 2001; Pfeffer and Dobler, 

2011). According to Laaksonen et al. (2018) Ixodes ricinus and Ixodes persulcatus are the primary 

vectors for tick-borne pathogens in Finland. Dogs can serve as hosts during the larva, nymph, and 

adult stages of the Ixodes ticks. Active period of adult Ixodes tick covers in addition to summer, 

fall, winter and early spring when temperature is exceeding 4 ˚C (Littman et al., 2018). Ticks bite 

to ingest blood to spread the pathogens. The transmission mechanism of disease during the blood 

meal is not completely understood. Pathogens migrate from ticks’ gut to its salivary glands and 

then are transmitted to the host. Heavy tick infestations can lead to anemia and tick bites can cause 

local injury to the host at site of attachment and predispose them to secondary bacterial infections. 

In addition to Ixodes ticks, Rhipicephalus sanguineus is causing concern in Finland due to 

increased traveling with pet animals without proper preventive actions (Gayle and Ringdhal, 2001; 

Pfeffer and Dobler, 2011). Also, ongoing climate changes has expanded the geographic 

distribution of ticks (Littman et al., 2018).  

 

 

1.1.1 Ixodes ricinus 

 

Ixodes ricinus or castor bean tick is the most abundant tick in North-Western Europe (Pérez Vera 

et al., 2014; Sprong et al., 2018). Ixodes ticks can transmit a wide range of pathogens like Babesia 

spp., Borrelia spp., Anaplasma phagocytophilum, Bartonella spp., tick-borne encephalitis virus 

(TBEV) and Francisella tularensis (Sprong et al., 2018).  Concerning Finland, the two most 

important vector borne pathogens occurring are Borrelia spp. and TBEV (Pérez Vera et al., 2014). 

I. ricinus has a three host life-cycle which consist of four stages, egg, larva, nymph and adult stage 
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(Taylor et al., 2016). I. ricinus is categorized as a temporary parasite, even though it takes 1-3 

years to complete the whole life cycle. The life cycle of I. ricinus consists of not more than 15-20 

days when the larva, nymphs and adult feed from host. Unfed larva, nymphs and adults can enter 

into state of diapause an survive for many months in the environment. Length of survival period 

between blood meals is affected by temperature and humidity. I. ricinus ticks are inornate and do 

not have eyes or festoons. Adult engorged female is up to 1 cm in size and colored light grey. 

Males are only 2-3 mm in size since their blood meals are smaller. Nymphs are less than 2 mm in 

size but otherwise resemble adults. Larva as less than 1 mm in size and often yellow in color 

(Taylor et al., 2016).  

 

 

1.1.2 Ixodes persulcatus 

 

Ixodes persulcatus also known as a taiga tick has recently been found in Finland, previously its 

range had only covered eastern Europe and Northern Asia. I. persulcatus is carrying Siberian and 

Far Eastern subtypes of TBEV which has been reported to cause more severe symptoms than the 

European-subtype of I. ricinus (Kjær et al., 2019). I. persulcatus resembles morphologically to I. 

ricinus, it is red-brown in color and does not have festoons or eyes. Life cycle is otherwise similar 

as in I. ricinus, but I. persulcatus adults are usually not active in autumn. Adult engorged I. 

persulcatus female is light grey and 10 mm in size. The major difference between these two ixodes 

ticks is that adult I. persulcatus female has a straight or wavy genital opening it is not arched like 

in I. ricinus females (Taylor et al., 2016). 

 

 

1.1.3 Rhipicephalus sanguineus 

 

Rh. sanguineus or brown dog tick is categorized as soft tick and is believed to be originally from 

Africa but now it is widespread in the world and is vector for many zoonotic disease agents like 

Coxiella burnetii, Ehrlichia canis, Rickettsia conorii and Rickettsia rickettsia. Domestic dogs act 
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as main host for Rh. sanquineus. Even Rh. sanguineus ticks are host-specific, all stages feeding on 

dogs, humans among a wide range of other domestic and wild hosts are occasionally infested by 

Rh. sanquineus. Rh. sanguineus has a high adaptability to different habitats, especially to dry 

indoor environments. These soft ticks are active all year around. Highest activity of adult ticks is 

seen in spring and summer, immature stages are takeover during autumn in dog populations 

(Dantas-Torres F, 2010; Jongejan et al., 2016). Color of Rh. sanguineus ticks varies between 

yellow, reddish or blackish-brown, larva are usually light brown and nymphs are reddish-brown 

colored. Size has also high variability, engorged females can be up to 12 mm in size but unfed 

adults often 3-4,5 mm in size. Distinguish anal groove encircles only the posterior half of the anus 

and extends into a median groove. Rh. sanguineus has a three-host life cycle. This species is 

capable of producing several generations in a year since when conditions as most favorable life 

cycle can be completed within 63 days. If conditions are not ideal, unfed larva are able to survive 

up to 9 months, nymphs up to 6 months and adult as long as 19 months  (Taylor et al., 2016). 

 

 

1.2 Dangerous vector borne diseases for dogs with zoonotic potential 

 

Tick infestation is world-wide problem (Pérez Vera et al., 2014; Pfeffer and Dobler, 2011). Dogs 

cannot directly transmit the tick-borne disease like Lyme borreliosis and TBE to humans but they 

can pick up the carrier ticks and this way increase the risk of disease occurrence in humans. This 

highlights the importance of controlling tick infestations in dogs by using repellents, this way we 

can significantly lower the risk of spread of tick-borne diseases between humans and dogs (Pérez 

Vera et al., 2014; Pfeffer and Dobler, 2011; Sprong et al., 2018). The speed of transmission of 

tick-borne pathogens varies broadly between different pathogens from immediate transmission to 

requiring several days of attachment to host (Jongejan et al., 2016). Active tick control and use of 

repellents is considered to be the most effective way to prevent infections by tick-borne pathogens 

(Dantas-Torres et al., 2013). 
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1.2.1 Lyme disease 

 

Lyme disease also known as Lyme borreliosis (LB) is the most commonly reported vector-borne 

disease in Europe including Finland and it is caused by bacterium Borrelia burgdorferi (Bb) sensu 

lato complex spirochetes (Chomel, 2015; Pérez Vera et al., 2014). I. ricinus and I. persulcatus are 

the primary vectors of Bb. Approximately 10-20 % of tick carry the bacteria, in some area’s 

percentages can rise up to 50 % (Laaksonen et al., 2017). Lyme borreliosis has an endemic nature 

in Finland. Bb transmission usually requires the tick to be attached to host 36-48 hours (Littman 

et al., 2018). In humans first sign of infection with Bb is erythema migrans. Other early signs are 

fever, fatigue, headaches and muscle or joint pain. Later neuroborreliosis or arthritis may be 

observed (Chomel, 2015).  

Bb-seropositive dogs are often asymptomatic or may develop non-specific clinical signs (Chomel, 

2015; Littman et al., 2018). Classical signs with dogs infected by Bb are fever, lethargy, acute 

monoarticular or polyarticular lameness with possible joint swelling and varying degree of 

enlarged lymph nodes. It is still uncommon that dogs develop clinical borreliosis with polyarthritis 

or nephritis. Lyme nephritis is considered to be the most serious form of LB in dogs. From Lyme 

nephritis and Lyme arthritis, arthritis is more seen in practice. Other forms of LB, dermatologic, 

neurologic and cardiac manifestations are rarely reported in dogs. In dog’s the overall clinical 

disease is usually milder and less frequent than in humans. Tick control, especially use of repellents 

in dogs, is the key factor in preventing disease occurrence (Chomel, 2015; Littman et al., 2018). 

Serology is considered to be the most effective method for detecting Bb in dogs, SNAP 4Dx and 

SNAP 4Dx Plus are widely used. Main principles of treatment are management of spreading 

infection and minimizing pain. Bb requires long course of antibiotics; recommended duration is at 

least 4 weeks. Doxycycline is the first-choice antibiotic in most cases at dose 10 mg/kg q12-24 h. 

Response to antibiotic treatment should be seen in 1-3 days if the clinical signs are consequence 

of Bb without co-infections (Littman et al., 2018).  
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1.2.2 Tick-borne encephalitis 

 

Tick-borne encephalitis (TBE) is zoonotic neurological disease caused by TBEV. TBEV belongs 

to genus Flavivirus within the Flaviviridae family. TBEV is divided into three subtypes, the 

European, the Siberian and the Far Eastern subtypes.  Difference between these subtypes lies in 

disease severity; the Siberian subtype causes less severe disease compared to the Far Eastern 

subtype which has been reported to be the most severe. Transmission cycle of TBEV consist of 

infected ticks as vectors and wild vertebrate hosts like rodents (Pfeffer and Dobler, 2011). 

Transmission of TBEV to the host usually happens immediately after attachment (Jongejan et al., 

2016). European subtype is mainly vectored by I. ricinus and Siberian and Far Eastern subtypes 

of TBEV are vectored by I. persulcatus (Andersson et al., 2020; Pfeffer et al., 2011). In dogs the 

incubation period in TBE varies between 5-9 days and the disease has a monophasic course. First 

clinical signs that are seen in case of TBE include fever and neurological abnormalities. Most 

common neurologic problems are altered behaviour and consciousness, pain in neck region, 

increased sensitivity to different stimuli, balance issues, paresis, ataxia and seizures also cranial- 

and spinal nerve deficits can occur. Peracute and acute cases have grave prognosis, they tend to 

lead to death within one week period. According to studies 15-50% of clinical cases of TBE in 

dogs have fatal outcome. In case of humans, the clinical signs are similar as in dogs but the disease 

has biphasic course. Diagnostic methods that are used for detecting TBEV are examination of 

polymerase chain reaction (PCR) of blood or cerebrospinal fluid (CSF) or both during the viremic 

phase of the disease. (Andersson et al., 2020). 

 

 

1.2.3 Ehrlichiosis 

 

Canine monocytic ehrlichiosis (CME) is caused by Erlichia canis (Ec) and it is transmitted by Rh. 

sanguineous. (Jongejan et al., 2016; Pérez Vera et al., 2014) Ec is categorized as intra-cellular 

gram-negative bacterium with high preference for canine monocytes in circulation. The 

transmission process of Ec by Rh. sanguineus begins almost immediately after attachment, dogs 

have shown to be infected by Ec only after couple hours post attachment. CME has three 
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clinicopathologic stages in dogs. In first acute stage, dogs show variable clinical signs like 

lethargy, fever, lymph adenomegaly and epistaxis. Second subacute stage is characterized with 

laboratory findings like hyperglobulinemia, thrombocytopenia and anemia. In third chronic stage, 

dogs remain seropositive with wide range of laboratory and clinicopathological findings like 

lethargy, thrombocytopenia and pancytopenia. Doxycycline is considered as first choice treatment 

for CME. CME has not been reported in dogs originally living in Finland (Jongejan et al., 2016; 

Pérez Vera et al., 2014). Ec may occasionally infect humans (Dantas-Torres et al., 2013). 

 

 

1.3 Repellents available in Finland 

 

Tick repellents are products that either prevent ticks attaching to the hosts or make ticks that are 

already on the animal, regardless if they are attached or not, leave the host as soon as possible, or 

kill the attached ticks (Littman et al., 2018). Repellent products are roughly divided to different 

groups according to the way off administration and use. Three larger groups are topical spot-on 

products, collars and systemic chewing tablets. Each group of products has its own advantages and 

disadvantages. Different repellent products can be evaluated by measuring their capacities in 

different categories like onset of activity, speed of kill, immediate drop off rate, anti-attachment 

efficacy and administration interval. “Onset of activity” refers to the earliest time when parasite 

killing activity can be shown. These qualities can also differ between products within same group. 

This way by comparing results it is possible to find out the best product for each individual (Burgio 

et al., 2016; Jongejan et al., 2016; Littman et al., 2018). Adverse effects that have been reported 

to occur rarely mean that 1-10 out of 10 000 animals have experienced those adverse effects and 

very rare means that less than 1 animal out of 10 000 has experienced those adverse effects 

(Lääketietokeskus, 2021). 
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1.3.1 Spot-on 

 

Spot-on products are topical ectoparasiticides which work by diffusing across the skin to the 

bloodstream and accumulate in sebaceous glands and cutaneous lipids. Spot-on products can have 

both repellent and acaricidal properties. As these products are applied topically on the skin and it 

is important to make sure that the dog is not able to lick the area after administering. Swimming 

and washing the dog can weaken the effect. Some drugs that are used in spot-on products can be 

poisonous to cats, so if there are cat within same household these are not recommended. The active 

period of this class products lasts several weeks (Cardoso, 2015).  

 

 

1.3.1.1 Bayvantic vet 

 

Bayvantic vet is a combining two active ingredients, permethrin and imidacloprid. Bayvantic has 

both acaricidal and insecticidal properties. It is used to treat and prevent flea (C. felis, C. canis), 

tick (Rh. sanguineus, I. ricinus, D. reticulatus), louse (Trichodectes canis) and mosquito 

infestation/bites. Acaricidal and repellent effect against Rh. sanquineus and I. ricinus lasts up to 4 

weeks, against D. reticulatus 3 weeks. Bayvantic should not be used in puppies less than 7 weeks 

of age or body weight less than 1,5 kg. Bayvantic is also toxic to aquatic organism. Recommended 

minimum dose to be used is 10 mg/kg of imidacloprid and 50 mg/kg of permethrin 

(Lääketietokeskus, 2021). 

In rare occasions adverse effects that has been reported are transient dermatological problems like 

local itchiness, scratching, rubbing, alopecia and redness at the place of administration and 

lethargy. Previously mentioned signs should go away on its own. In very rare cases dogs may 

experience some behavioural changes, agitation, restlessness, vocalizing or circling, 

gastrointestinal symptoms, vomiting, diarrhea, hypersalivation or inappetence, neurological signs 

like coordination problems and muscle tremors if the individual is sensitive for permethrin 

(Lääketietokeskus, 2021). 
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1.3.1.2 Exspot vet  

 

Active ingredient in Exspot vet is permethrin. Permethrin belongs to the pyrethroids which have 

all insecticidal, acaricidal and repellent properties. Exspot is used to treat and prevent tick (Ixodes 

spp., Rh. sanguineus, Dermacentor spp.), flea (Ctenocephalides spp.) and louse infestations in 

dogs. Acaricidal effect against tick species lasts up to 4 weeks. Permethrin should not be used in 

puppies under 2 weeks of age, or dogs with body weight less than 5 kg. Permethrin is toxic to 

aquatic organisms so animals recently treated with permethrin should be kept out of natural water 

sources 24 h after administering the product. Permethrin is not suitable for pregnant or lactating 

bitches (Lääketietokeskus, 2021). 

In rare cases adverse effects have been reported. Local dermatological hypersensitivity reactions, 

itchiness, redness and local alopecia, have been noted more often than generalized signs. 

Generalized signs that have been reported are anorexia, vomiting, lethargy, agitation, muscle 

tremors, seizures, signs of paralysis and ataxia. These adverse effects are usually transient and 

disappear within couple hours, the dog needs to be washed with shampoo (Lääketietokeskus Oy, 

2021). 

 

 

1.3.1.3 Frontline comp and Frontline vet  

 

Fipronil belongs to the phenyl pyrazoles and has both insecticidal and acaricidal properties. Used 

to treat tick (I. ricinus, Rh. sanguineus, Dermacentor variabilis, Dermacentor reticulatus), flea 

(Ctenocephalides spp.) and louse (Trichodectes canis) infestations. Acaricidal effect against tick 

species lasts up to 4 weeks. Fipronil products are safe to use in pregnant and lactating bitches. 

These products should not be used in dogs less than 8 weeks of age or body weight less than 2 kg 

(Lääketietokeskus Oy, 2021). 

Adverse effects are reported rarely while using Frontline and other fipronil spot-on products 

(Lääketietokeskus Oy, 2021; Rohdich et al., 2014). Transient dermatological signs like pigment 

change, local alopecia, itchiness, and redness, at the place of administration are most common 
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ones, also general itchiness and loss of hair coat has occurred after use fipronil products. Other 

adverse effects that have been reported after administering fipronil are excessive salivation, 

vomiting, respiratory symptoms and transient neurological signs like skin sensitivity and 

depression. Licking the administration place can cause transient excessive salivation 

(Lääketietokeskus Oy, 2021).  

 

 

1.3.2 Chewing tablets 

 

Isoxazolines are a novel class of antiparasitic drugs, which based chewing tablets, represent a safe 

and effective new acaricidal and insecticidal products with high antiparasitic activity for managing 

ectoparasitic infestations in dogs (Kilp et al., 2014). Active ingredients which belong to 

isoxazolines which are used in chewing tablets are fluralaner, afoxolaner and sarolaner  (Littman 

et al., 2018). Isoxazoline products are administered as single oral dose, they don’t prevent 

attachment of ticks but they do have relatively fast speed of kill and long-acting efficacy since 

isoxazolines are highly bound to plasma proteins. This means that ticks and other ectoparasites 

need to be attached to the host and then they are exposed to the active ingredient. Therefore, the 

risk of transferring tick-borne diseases cannot be totally ruled out. Chewing tablets as repellents 

are easy to administer and have several advantages over topical drugs, the effectiveness of these 

products is not affected if dog swims or get bathed often, if the animal has some kind of skin 

condition. (Kilp et al., 2014; Littman et al., 2018).  

 

 

1.3.2.1 Bravecto 

 

Bravecto is a novel systemic insecticide and acaricide formulated as chewing tablet and used as 

treatment preventing flea (C. felis) and tick (I. ricinus, D. reticulatus, D. variabilis, Rh. 

sanguineus) infestations in dogs (Kilp et al., 2016; Lääketietokeskus, 2021). Bravecto is also used 

to treat demodicosis caused by Demodex canis and scabies caused by Sarcoptes scabiei var. canis. 
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Bravecto is given as single oral dose, recommended dose 25-56 mg/kg, and it provides a safe, rapid 

and long-acting efficacy. Bravecto provides at least 12 weeks of flea- and tick-control, expect in 

case of Rh. sanguineus tick acaricide effect lasts up to 8 weeks. The prolonged activity can be 

explained by specific pharmacokinetic properties of Bravecto. Active ingredient in Bravecto is 

fluralaner, antiparasitic effect of fluralaner is based on its activity against -aminobutyric- (GABA) 

and glutamate-gated chloride channels with significant selectivity for arthropod neurons over 

mammalian neurons, this provides a wide safety margin for this repellent product (Gaens et al., 

2019; Kilp et al., 2016).  Fluralaner reaches maximum serum concentration within one day, has a 

long half-life, mean residence time is long, fairly high apparent volume distribution and low 

clearance rate through enterohepatic re-circulation (Gaens et al., 2019). Fluralaner is not 

recommended to be used with dogs diagnosed with epilepsy. Administration interval is minimum 

8 weeks. Use of fluralaner is proven to be safe when dogs are over 8 weeks of age and has body 

weight over 2 kg (Walther et al., 2014a). Fluralaner can be used without concerns with pregnant 

or lactating bitches (Lääketietokeskus Oy, 2021; Littman et al., 2018). 

Bravecto chewing tablets have proven to be well tolerated in clinical studies. Some individual 

cases with adverse drug reactions have been reported (Gaens et al., 2019). Dogs using Bravecto 

have been reported to experience exclusively transient gastrointestinal-related problems like 

vomiting, inappetence, diarrhea and hypersalivation (Lääketietokeskus Oy, 2021; Rohdich et al., 

2014). In more rare cases dogs have experienced lethargy, muscle tremors, ataxia and seizures. 

Most of the adverse reactions have been self-limiting and short in duration (Lääketietokeskus Oy, 

2021). 

Multidrug resistance (MDR1); is one of the few factors that affects the pharmacokinetic profile 

and penetration through blood-brain barrier of fluralaner. Dogs with MDR1 has increased drug 

penetration into the brain, this makes them susceptible for severe neurological adverse reactions 

even with standard dosage (Gaens et al., 2019). 
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1.3.2.2 NexGard and Simparica  

 

NexGard and Simparica are soft chewable oral formulations and have both insecticidal and 

acaricidal effects. Active ingredient in NexGard is afoxolaner and in Simparica it is sarolaner, both 

of these drugs belong to the group of isoxazoline drugs. Afoxolaner and sarolaner have proven 

efficacy against ticks (D. reticulatus, I. ricinus, I. hexagonus, Rh. sanguineus) and fleas (C. felis 

et canis) after single oral dose with administration interval once a month. Afoxolaner and sarolaner 

are effective in treatment of demodicosis caused by Demodex canis and scabies caused by 

Sarcoptes scabei var. canis. Sarolaner can be used to treat ear mites, Otodectes cynotis. Hallmarks 

for afoxolaner and sarolaner are rapid adsorption from intestinal mucosa, high bioavailability, 

relatively good distribution into different tissues and low rate of systemic clearance 

(Lääketietokeskus Oy, 2021; Letendre et al., 2014; Six et al., 2016). Afoxolaner is given at dose 

range 2,7-7 mg/kg and sarolaner 2-4 mg/kg. There aren’t enough studies of use of afoxolaner and 

sarolaner in puppies less than 8 weeks of age or body weight less than 2 kg so products should 

only be used after comparing advantages and disadvantages by veterinarian. It is not recommended 

to use these products with pregnant and lactating bitches due to lack of research (Lääketietokeskus 

Oy, 2021). 

With afoxolaner mild gastrointestinal symptoms (vomiting and diarrhea), itchiness, lethargy, 

inappetence and neurologic signs (seizures, ataxia and muscle tremors) have been reported in rare 

cases. Adverse effects are self-limiting and short in duration (Lääketietokeskus Oy, 2021). 

In case of sarolaner mild, transient and self-limiting gastrointestinal symptoms (vomiting, 

diarrhea), neurological signs (tremors, ataxia and seizures) and systemic signs like lethargy, 

anorexia or inappetence have been reported seldom (Lääketietokeskus Oy, 2021). Neurological 

signs have been linked to overdosing Sarolaner, studies have proven that use with recommended 

single oral dose 2 mg/kg does not cause significant adverse effects (Becskei et al., 2016; Gaens et 

al., 2019).  
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1.3.3 Collars 

 

Tick collars can have both repellent and acaricidal effect. Collars are medical products that should 

be applied to dogs’ neck tightly enough to have a proper contact with skin if there is too much hair 

between collar and skin the repellent effect is not as good as it can be. Collars effectiveness can be 

affected if dog is swimming a lot (Littman et al., 2018). 

 

 

1.3.3.1 Scalibor  

 

Scalibor is a protector band and its active ingredient is deltamethrin (Lääketietokeskus Oy, 2021; 

Littman et al., 2018; Walther et al., 2014b). This collar prevents attachment of different tick 

species (I. ricinus and Rh. sanguineus), effect lasts up to 6 months. Deltamethrin is released 

continuously from the collar to the dog’s hair coat and to subcutaneous fat layer of skin and spread 

all over the body. Deltamethrin is not absorbed systemically. Scalibor collar should not be used 

with puppies under 7 weeks of age or dogs with skin damage. This product is safe to use with 

pregnant and lactating bitches (Lääketietokeskus Oy, 2021). 

Local dermatological adverse effects (itchiness, redness, alopecia) around the neck and other parts 

of body are reported rarely. Changes in behaviour, mainly lethargy or hyperactivity, are connected 

to dermatological signs very rarely. Gastrointestinal symptoms like vomiting and diarrhea and 

neurological signs like ataxia and muscle tremors are reported very rarely with use of Scalibor. If 

adverse effects are noted the collar should be removed. Symptoms should resolve within 48 h after 

removing the collar (Lääketietokeskus Oy, 2021).  

 

 

1.3.3.1 Seresto 

 

Active ingredients in Seresto collar are imidacloprid and flurametrin (Lääketietokeskus Oy, 2021). 

Imidacloprid is a neonicotinoid insecticide which acts on central nervous system of insects. 
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Fluramethrin is a synthetic pyrethroid ectoparasiticide. Seresto is used to treat and prevent flea (C. 

felis et canis) and tick (I. ricinus, Rh. sanguineus and D. reticulatus) infestations in dogs. In 

addition to acaricidal, insecticidal effects, Seresto prevents tick for attaching, effects last up to 8 

months. Seresto works also against louses (T. canis). Ticks should drop of within 24-48 h without 

attaching to the animal. This product should not be used in dogs under 7 weeks of age 

(Lääketietokeskus Oy, 2021; Littman et al., 2018) Due to lack of evident research the use of 

flurametrin and imidacloprid in pregnant and lactating bitches is not recommended 

(Lääketietokeskus Oy, 2021). 

Animals which are not used to wearing Seresto collar can experience after putting on the collar 

behavioural changes like hiding, vocalizing, hyperactivity, excessive licking of hair coat or 

scratching the collar area (Lääketietokeskus Oy, 2021; Littman et al., 2018). Still, these are very 

rarely seen. Local adverse effects under the collar are sometimes reported, itchiness, redness and 

hair loss mainly. These effects are reported rarely and should resolve without treatment in 1-2 

weeks. Removing the collar is sometimes required. More severe dermatological signs that are very 

rarely reported are dermatitis, inflammation, lesions and haemorrhage. If neurological signs like 

ataxia, tremors or seizures occur collar should be removed immediately. Mild gastrointestinal signs 

have been reported rarely (Lääketietokeskus Oy, 2021). 
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2. AIMS OF THE STUDY 

 

This survey was designed to find out what are currently the most commonly used tick repellents 

for dogs in Finland by owners. As well as to study differences in the number of uses between 

different repellent type groups: chewing tablets, spot-on and collars. Study focused on the occurred 

adverse effects pointed out by owners and does other factors like dogs age, weight, duration of use 

of repellents and traveling history influence the results. 

The study hypotheses were as follows:  

1. Variety of repellents are used.  

2. Used repellent products rarely cause serious adverse effects for dogs.  

3. Owners are capable of recognizing serious adverse effects but minor ones can be easily 

missed or not linked to repellent products.  
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3. MATERIALS AND METHODS 

 

3.1 Questionnaire 

 

The material for this study was collected through a 14-question online-based questionnaire which 

was targeted for dog owners living in Finland. The online survey was divided to three parts. The 

first part of the study consisted of basic information about the dog. Second part of the study was 

aimed to find out what repellent’s products are used and has traveling habits influenced the use 

and how satisfied the owners have been with them. The third part of the online survey focused on 

the possible side effects what have occurred. Only the first part of the questionnaire was mandatory 

to answer all questions since if responder chose the “no repellent products in use”, answering the 

rest of the questions was not possible. The questionnaire consisted of multiple-choice questions 

and one open question. Some multiple-choice questions had an open question choice “some other” 

option. The open question option was voluntary if multiple-choice answer options did not suite. 

Pre testing of the survey was done withing a specific small group. According to feedback from the 

pilot study some small changes was done to the questionnaire. In the survey introduction all 

participants in the study were informed how the data would be used and collected. The given 

introduction in the beginning of the survey can be found in Appendix 1. 

The questionnaire was written in Finnish and it was advertised in social media. The answers for 

this survey were collected within 8 weeks between October and December 2021. In total, the 

questionnaire was answered by 865 respondents. The used questions in the online questionnaire 

can be found in Appendix 1. 
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3.2 Data Handling 

 

The questionnaire used in the study was generated using the Google Forms software. After closing 

the questionnaire, the collected data was moved from Google Sheets to MS Excel. 

 

 

3.3 Statistical Analysis 

 

Data was analyzed by using MS Excel and descriptive statistics were calculated by using the same 

software. 
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4. RESULTS 

 

4.1 General information 

 

The questionnaire was answered by total of 865 responders. Not all responders did answer all 

questions. The percentages have been calculated based on the total amount of respondents 

answering the specific question. Gender deviation of dogs was almost even, 51 % owners had a 

female dog (n = 438) and 49 % had a male dog (n = 427). Puppies 0-1 years old were the smallest 

age group represented (17 %, n = 141). Biggest age group was young adult dogs 2-4 years (36 %, 

n = 313). Among responders the medium sized dogs 10-20 kg were largest group (41 %, n = 354) 

and extra-large dogs 30 +kg was the smallest group (14 %, n = 122). The general information is 

summarized in figure 1. 

 

 

Figure 1. The summary of general information of responder’s dogs, combining factors age groups 

and weight groups. The total amount of responses received was n= 865. 
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4.2 Repellents used and their effectiveness 

 

Majority of dog owners used repellents. Only 14.3 % (n = 124) answered that they don’t use any 

products. The most used repellent products are summarized in figure 2. The ones who answered 

“some other” were asked to specify used product in writing. Most common answers included use 

of natural products which did not contain any pharmaceuticals. Responders who chose more than 

one product were classified into category “Two or more” and were not taken into account when 

analysing adverse effects for each product. 

 

 

Figure 2. The summary of repellent products used by owners. The total amount of responses 

received was n = 865. 

 

The effect of the used repellent product was excellent in 56.3 % (n = 415), good in 39.1 % (n = 

288), satisfactory in 4.1 %, (n = 30), and poor in 0.5 %, (n = 4) cases. Information from the question 
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was considered good if there were only individual ticks found and satisfactory if there were some 

ticks and poor if there were many ticks, attached or not, found on the dog. 

 

 

Figure 3.  Effectiveness of used repellent product. Question was answered by 737 responders. 

 

 

4.3 Duration of repellent use 
 

The question regarding duration of use was answered by 740 responders. 26.4 % (n = 195) 

answered that their dogs have repellents in use for 6 months, starting from spring and ending in 

autumn. The use covering only summer months, length varying between 3-4 months were second 

most common choices, 4 months 14.5 % (n = 107), 3 months 13.5 % (n = 100).  Answers are 

summarized in figure 4. 
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Figure 4. Duration of repellent use. Question was answered by 740 responders. 
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Majority of responders 82.2 % (n = 704) answered that they do not travel with their pet. From the 

rest 17.8 % (n = 152) who travels, the use of repellent products was influenced by traveling in 

9.9 % (n = 15) of responders. 78.3 % (n = 119) of responder’s who travels with their pet answered 

that their pet has a repellent product in use regardless of traveling.  
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largest group. Chewing tablets caused in total 32.0 % (n = 32) of adverse effects, of which 

gastrointestinal (34.4 %, n = 11) and neurological (28.1 %, n = 9) adverse effects were two largest 

groups. Collars caused in total 24.0 % (n = 24) of adverse effects, of which dermatological (45.8 %, 

n = 11) adverse effect was largest group  

Dermatological adverse effects were noted 40 times, of which 24 were noted after using Spot-ons, 

11 after using collars and 5 after using chewing tablets. Neurological adverse effects were noted 

19 times, of which 9 were noted after using chewing tablets, 6 after using spot-ons and 4 after 

using collars. Gastrointestinal adverse effects were noted 17 times, of which 11 were noted after 

using chewing tablets, 5 after using spot-ons and 1 after using collars. Respiratory tract adverse 

effects were noted 4 times, 2 after using chewing tablets, 1 after using collars and 1 after using 

spot-ons. Other adverse effects were noted 20 times, 8 after using spot-ons, 7 after using collars 

and 5 after using chewing tablets. Results are summarized in figure 5.  

 

 

Figure 5. Occurred adverse effects groups according to repellent types, chewing tablets, collars 

and spot-ons. Into group others were classified answers outside the choices in questionnaire. 

 

 

5

11

24

9

4
6

11

1

5

2 1 1

5
7 8

Chewing tablet Collar Spot on

N
u

m
b

er
 o

f 
a

d
v

er
se

 e
ff

ec
st

Repellent type

Adverse effects according to repellent type

Dermatological

Neurological

Gastrointestinal

Respiratory

Other



 

29 

 

4.5.1 Chewing tablets 

 

Among responders who used chewing tablets, Bravecto caused 23, Simparica 7 and NexGard 2 

adverse effects. Adverse effects noted after using Bravecto were mostly gastrointestinal adverse 

effects (n =8). Results are summarized in figure 6. 

 

 

Figure 6. Adverse effects after using chewing tablets, Bravecto, NexGard and Simparica.  
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and 1.6 % (n = 3) answered “some other”. Neurological sign question was answered by 189 

responders, 97.4 % had not noted any adverse effects on their dogs. 0.5 % (n = 1) had noted 

epileptic seizure and 0.5 % (n = 1) lethargy, 1.6 % (n = 3) had noted two or more neurological 

signs.  188 responders answered the question about gastrointestinal signs, 94.7 % (n = 178) had 

not noted any adverse effects on their dogs. 1.6 % (n = 3) had noted transient diarrhea, 1.1 % (n = 

2) had noted inappetence after using Bravecto. 1.6 % (n = 3) had noted two or more gastrointestinal 

signs at the same time. 1.1 % (n= 2) answered “some other”. 188 responders answered question 

about respiratory tract signs and 99.5 % (n = 187) of them had not noted any adverse effects on 

their dogs. 0.5 % (n = 1) had noted excessive panting after using Bravecto. 93.0 % (n = 174) of 

responders using Bravecto would recommend the product for others. 2.7 % (n = 5) would not 

recommend Bravecto for others. 4.3 % (n = 8) chose answer “some other”. Question was answered 

by 187 responders. 

 

 

4.5.3 NexGard 

 

NexGard was used as a single repellent product in 4.7 % of responders (n = 41), 7 responders used 

NexGard and some other product together so these answers were not concluded in total amount of 

NexGard use or taken into account considering adverse effects after using NexGard.  

There were no dermatological or respiratory signs noted after using NexGard. 97.4 % (n = 38) had 

not noted any neurological signs, 2.6 % (n = 1) had noted hyperactivity. Questions about 

neurological and gastrointestinal signs were answered by 39 responders. Also, in case of 

gastrointestinal signs 97.4 % (n = 38) had not noted any adverse effects, 2.6 % (n = 1) had noted 

diarrhea after using NexGard. 94.9 % (n = 37) of owners using NexGard would recommend the 

product for others. 2.6 % (n = 1) did not recommend NexGard for others and remaining 2.6 % (n 

= 1) answered “some other”. Question was answered by 39 responders. 

 

 



 

31 

 

 

4.5.4 Simparica 

 

Simparica was used as a single repellent product in 4.4 % of responders (n = 38), 4 responders 

used Simparica and some other product together so these answers were not concluded in total 

amount of Simparica use or taken into account considering adverse effects after using Simparica. 

Question about dermatological signs was answered by 37 responders, 97.3 % (n=36) had not noted 

any adverse effects on their dogs. 2.7 % (n = 1) had noted itchiness. 37 responders answered 

question about neurological signs, 91.9 % (n = 34) had not noted any neurological adverse effects. 

2.7 of responders had noted either hyperactivity or tremors. Remaining 2.7 % had noted two or 

more neurological signs. 94.6 % (n = 35) of responders had not noted any gastrointestinal adverse 

effects. Question was answered by 37 responders. 5.4 % (n = 2) had noted two or more 

gastrointestinal signs on their dogs. 97.2 % (n = 35) of responders had not noted any respiratory 

tract related adverse effects. Question was answered by 36 responders. 2.8 % (n = 1) had noted 

excessive panting. In total 91.9 % (n = 34) would recommend Simparica for other as well. 2.7 % 

(n = 1) wouldn’t recommend the product and 5.4 % (n = 2) answered “some other”. Question was 

answered by 37 responders. 

 

 

4.5.5 Spot-on 

 

Among responders who used spot-on products, Bayvantic vet caused 33, Exspot vet 6, Frontline 

comp 2 and Frontline vet 3 adverse effects. Adverse effects after using Bayvantic vet were mostly 

dermatological (57.6 %, n = 19). Results are summarized in figure 7.  
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Figure 7. Adverse effects after using spot-on products, Bayvantic vet, Exspot vet, Frontline 

comp and Frontline vet. 
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effect. 95.1 % (n = 116) of responders answered no neurological signs, question was answered by 

122 responders. 1.6 % (n = 2) had noted restlessness, 1.6 % (n = 2) had noted lethargy and 0.8 % 

(n = 1) had noted hyperactivity. Remaining 0.8 % (n = 1) had selected two or more neurological 
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signs.  95.0 % (n = 115) of responders answered no gastrointestinal signs, question was answered 

by 121 responders. 0.8 % (n = 1) had noted inappetence after using Bayvantic, 2.5 % (n = 3) had 

selected two or more gastrointestinal signs and 1.7 % (n = 2) had selected “some other” choice. 

99.2 % (n = 121) answered no respiratory tract signs, remaining 0.8 % (n = 1) had noted excessive 

panting after using Bayvantic. 91.7 % (n = 111) of responders would recommend Bayvantic for 

others, 2.5 % (n = 3) would not. 5.8 % (n = 7) answered “some other”. Question was answered by 

121 responders. 

 

 

4.5.7 Frontline vet, Frontline comp 

 

Frontline vet was used as a single repellent product in 3.5 % of responders (n = 30), 10 responders 

used Frontline vet and some other product together so these answers were not concluded in total 

amount of Frontline vet use or taken into account considering adverse effects after using Frontline 

vet. 

Questions about Frontline vet adverse effect were all answered by 29 responders. 100 % of 

responders had not noted any neurological, gastrointestinal or respiratory tract signs. 89.7 % (n = 

26) had not noted any dermatological signs, 6.9 % (n = 2) had noted itchiness and 3.4 % (n = 1) 

selected the answer “some other”. 86.2 % (n = 25) of responders would recommend Frontline vet 

for others also, 3.4 % (n = 1) wouldn’t recommend. 10.3 % (n = 3) chose the option “some other”. 

Frontline comp was used as a single repellent product in 2.1 % of responders (n = 18), 13 

responders used Frontline comp and some other product together so these answers were not 

concluded in total amount of Frontline comp use or taken into account considering adverse effects 

after using Frontline comp. 

All questions regarding adverse effects (dermatological, neurological, gastrointestinal and 

respiratory tract) were answered by 18 responders. In case of neurological and respiratory tract 

adverse effects 100 % (n = 18) of responders had not noted any signs. 94.4 % (n = 17) had answered 

that they have not noted any gastrointestinal signs, 5.6 % (n = 1) had noted regurgitation. In case 

of dermatological signs, 94.4 % (n = 17) had answered that they have not noted any adverse effects, 
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5.6 % (n = 1) had selected the “some other” choice. 100 % (n = 18) of responders would 

recommend Frontline comp for others as well. 

 

 

4.5.8 Exspot vet 

 

Exspot vet was used as a single repellent product in 1.8 % of responders (n = 16), 4 responders 

used Exspot vet and some other product together so these answers were not concluded in total 

amount of Exspot vet use or taken into account considering adverse effects after using Exspot vet. 

All questions about adverse effects after using Exspot vet was answered by 16 responders. 

Responders had not noted any adverse effect related to gastrointestinal or respiratory tract 

problems. 75.0 % of responders (n = 12) had not notes any dermatological signs, 18.8 % (n = 3) 

had noted itchiness, 6.3 % (n = 1) had selected “some other”. 87.5 % (n = 14) had not noted any 

neurological signs, 12.5 % (n = 2) selected the option “some other”. 93.8 % (n = 15) would 

recommend Exspot vet for other dog owners, 6.3 % (n = 1) wouldn’t recommend. 

 

 

4.5.9 Collars 

 

Among responders who used collars, Scalibor vet caused 8 and Seresto vet caused 16 adverse 

effects. Adverse effects after using Seresto were mostly dermatological (50 %, n =8). Results are 

summarized in figure 8. 
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Figure 8. Adverse effects after using collars, Scalibor vet and Seresto vet. 
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Scalibor and some other product together.  

84.8 % (n = 28) of responders had not noted any dermatological signs after using Scalibor, 3.0 % 

(n = 1) had noted itchiness, 6.1 % (n = 3) had noted two or more dermatological signs and 6.1 % 

(n = 3) had chosen option “some other”. Question about dermatological and neurological signs 

were answered by 33 responders. 90.9 % (n = 30) of responders had not noted any neurological 

signs after using Scalibor, 3.0 % (n = 1) had noted restlessness, 3.0 % (n = 1) had noted two or 

more neurological signs and 3.0 % (n = 1) had chosen option “some other”. 100 % (n = 32) of 

responders had not noted any gastrointestinal or respiratory tract related signs after using Scalibor.   
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87.5 % (n = 28) would recommend Scalibor for other dog owners, 6.3 % (n = 2) would not, 6.3 % 

(n = 2) selected the option “some other”. 

 

 

4.5.11 Seresto vet 

 

Seresto was used as a single repellent product in 10.9 % of responders (n = 94), 5 responders used 

Seresto and some other product together so these answers were not concluded in total amount of 

Seresto use or taken into account considering adverse effects after using Seresto. 

Question about dermatological signs after using Seresto was answered by 89 responders. 88.8 % 

(n = 79) had not noted any adverse effects. 4.5 % (n = 4) had noted itchiness in their dogs, 2.2 % 

(n = 2) had noted alopecia. 1.1 % (n = 1) had noted dandruff. 1.1 % (n = 1) had selected two or 

more dermatological signs and remaining 2.2 % (n = 2) had chosen the option “some other”. 96.7 % 

(n = 88) of responders had not noted any neurological signs, question was answered by 91 

responders. 1.1 % (n = 1) had noted hyperactivity, 1.1 % (n = 1) had noted depression after using 

Seresto. Remaining 1.1 % (n = 1) selected option “some other”. 98.9 % (n = 90) of responders had 

not noted any gastrointestinal signs after using Seresto, 1.1 % (n = 1) had noted inappetence in 

their dog. Question was answered by 91 responders. 97.8 % (n = 88) of responders had not noted 

any respiratory tract signs after using Seresto, 1.1 % (n = 1) had noted excessive panting and 1.1 % 

(n = 1) had chosen option “some other”. Question was answered by 90 responders.  98.9 % (n = 

88) would recommend Seresto for other dog owners, 1.1 % (n = 1) would not. 

 

 

4.5.12 Summary of occurred adverse effects 

 

All answers on occurred adverse effects under each category are summarized in the tables 1-4 

regardless of the repellent products used. Thus, the tables contain also answers from repellent 
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product groups “two or more” and “some other” (figure 2.) which were excluded from the detailed 

analyses in chapters 4.5.1-4.5.11. 

In case on dermatological signs, itchiness was noted by 4.3 % (n = 31) of responders, group “some 

other” was second largest 2.2 % (n = 16). 89.1 % (n = 647) had not noted any dermatological 

adverse effects. In case of gastrointestinal signs, all signs were noted by less than 1 % of 

responders. 95.5 % (n = 686) had not noted any gastrointestinal adverse effects.  In case of 

neurological signs, all signs were noted by less than 1 % of responders. 95.6 % (n = 691) had not 

noted any neurological adverse effects.  In case of respiratory tract signs, all signs were noted by 

less than 1 % of responders, 98.6 % (N = 707) of responders had not noted any respiratory tract 

adverse effects.  

 

Table 1. The summary of dermatological adverse effects after use of repellent products pointed 

out by owners. Results are from all used repellent products. 

Dermatological signs n % 

Dandurff 4 0.6 

Dermatitis 1 0.1 

Alopecia 4 0.6 

Itchiness 31 4.3 

Redness 5 0.7 

Two or more signs 18 2.5 

No adverse effects 647 89.1 

Some other 16 2.2 

Total 726 100.0 

 

Table 2. The summary of gastrointestinal adverse effects after use of repellent products pointed 

out by owners. Results are from all used repellent products. 

Gastrointestinal signs n % 

Excessive salivation 1 0.1 

Regurgitation 1 0.1 

Vomiting 1 0.1 

Nausea 1 0.1 

Diarrhea 5 0.7 

Inappetence 6 0.8 

Two or more signs 12 1.7 

No adverse effects 686 95.5 

Some other 5 0.7 
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Total 718 100.0 

 

Table 3. The summary of neurological adverse effects after use of repellent products pointed out 

by owners. Results are from all used repellent products. 

Neurological signs n % 

Epileptic seizure 2 0.3 

Hyperactivity 4 0.6 

Circling 1 0.1 

Restlessness 4 0.6 

Depression 1 0.1 

Tremors 1 0.1 

Lethargy 4 0.6 

Two or more signs 10 1.4 

No adverse effects 691 95.6 

Some other 5 0.7 

Total 723 100.0 

 

Table 4. The summary of respiratory tract adverse effects after use of repellent products pointed 

out by owners. Results are from all used repellent products. 

Respiratory signs n % 

Excessive panting 6 0.8 

Slow breathing 1 0.1 

No adverse effects 707 98.6 

Some other 3 0.4 

Total 717 100.0 
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5. DISCUSSION 

 

The results of the current study indicated that majority of Finnish dog owners who answered the 

questionnaire have chosen to use tick repellents, minority of responders (14.3 %, n = 124) was not 

using any products. Those of who used tick repellents (n = 741) only 13.5 % (n = 100) had noticed 

some adverse effects. It can be concluded that all products mentioned in the questionnaire are 

relatively safe and only in rare occasions cause adverse effects. This correlates with previous 

studies conducted in Europe (Burgio et al., 2016). Majority of dog owners were pleased with the 

product they were using and would recommend it for others as well. This indicates also the safety 

of tick repellent products as no owner would willingly cause distress to pets.  

In this study age groups and weight groups did not reveal that any specific population would be in 

more risk for having adverse effects, noted adverse effects were evenly divided between groups.  

The adverse effect percentage was small in this study and this concurs with previous studies where 

adverse effects have not been noted (Burgio et al., 2016; Otranto et al., 2005; Otranto et al., 2010; 

Stanneck et al., 2012; Wengenmayer et al., 2014). The occurred adverse effects listed in the 

questionnaire were varying from single to few individual cases. Spot-on products caused 44.0 % 

of all noted adverse effects, chewing tablets 32.0 % and collars 24.0 %. One conclusion from 

occurred adverse effects was that dogs using spot-ons, especially Bayvantic vet, are more prone to 

suffering itchiness as an adverse effect than any other adverse effects. On the other hand, as 

Bayvantic vet was a popular product and other spot-ons were used in a lot smaller population it 

cannot be said if results would be similar with other products in bigger study population. Previous 

studies have shown that Bayvantic vet (active ingredients, permethrin and imidacloprid) rarely 

causes adverse effects and even if in this study some adverse effects are reported the results 

correlates with other studies (Otranto et al., 2005; Otranto et al., 2010). In this study chewing 

tablets caused mostly either gastrointestinal or neurological signs, but no specific sign was noted 

more than others. These types of results support previous studies made of chewing tablets where 

only individual cases have suffered from adverse effects (Wengenmayer et al., 2014). Collars 

caused mostly dermatological signs, similar minor dermatological adverse effects have been noted 

in older studies (Stanneck et al., 2012).  
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From occurred adverse effects, dermatological adverse effects were the biggest group. Majority of 

dermatological adverse effects were noted after using spot-on products which is logical as these 

products are applied directly to the skin. Itchiness pointed out being most commonly encountered 

adverse effect. All noted adverse effects were mentioned in the manufacturers adverse effects list 

and categorized as a rare or very rare adverse effect according to Lääketietokeskus Oy, (2021)and 

results of this study support these findings. 

Neurological adverse effects were the second largest group in this study. Majority of neurological 

adverse effects were noted after using chewing tablets, few responders had noticed also after using 

spot-ons and collars. Also, in case of neurological symptoms, all adverse effects were listed in 

manufacturers adverse effect list and categorized as rare or very rare according to Lääketietokeskus 

Oy, (2021) and results of this study support these findings.  

Gastrointestinal adverse effects were the third largest group in this study. Gastrointestinal adverse 

effects were mostly noted after using chewing tablets. Since they are systemically administered 

products it was expected that if they cause some adverse effects they are related to internal organs. 

Diarrhea and inappetence were the two symptoms that were noted more than once, these and other 

noted adverse effects were all listed in the manufacturers adverse effect list as a rare or very rare 

according to Lääketietokeskus Oy, (2021) and results of this study support these findings.  

Respiratory tract adverse effects were very rare. 98,6 % of responders had not noted any respiratory 

tract related adverse effects. No other further conclusions can be made than that these symptoms 

do not occur after using tick repellents. 

Limitations to the study are related to the formation of the questionnaire and the quality of the 

answers. The number of tick repellent product uses varied a lot between products so proper 

comparison on occurrence of adverse effects cannot be made. Also, there were some incorrectly 

and incompletely filled questionnaires which had to be discarded from the study. Errors can be 

caused to the results since every individual assesses possible adverse effects differently.  

In the future it would be interesting to do further research on occurred adverse effects in two 

different target owner populations, common owners and veterinarians as owners. The study could 

focus on comparing how owners from different backgrounds identify adverse effects. Also, in a 
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future study the adverse effects could be researched in more detail, evaluating the degree and type 

of the adverse effects.



 

42 

 

6. CONCLUSIONS 

 

In conclusion, tick repellents seem to be utilized by majority of dog owners living in Finland, 

Bravecto chewing tablet and Bayvantic vet spot-on products being the two most common ones. In 

all four adverse effect categories (dermatological, gastrointestinal, neurological and respiratory 

tract), most answers indicated that owners had not noted any signs of adverse effects related to the 

use of repellent product, regardless of used product, age of the dog, weight of the dog and other 

factors. This study agrees with repellent product manufacturers which all point out that their 

products have proven to be safe, and adverse effects are encountered very rarely. Only minor 

population of single individuals have suffered from mild adverse effects. 

The study would have benefited if in the questionnaire responder could have chosen only one 

repellent product at time. Then all answers about adverse effects could have been used in the 

analysis part. As a regular dog owner is not veterinary medicine professional, errors to the study 

can be caused since every individual sees possible adverse effects differently. In the future it would 

be interesting to compare two similar studies which have target population as regular owners and 

then veterinarians as owners.  
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