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Abstract
Background: Idiopathic epilepsy (IE) is the most common chronic neurolog-
ical condition in dogs, and can be associated with interictal (between seizure)
anxiety (IIA). It is unclear how owners manage their pet’s IIA, including how
much veterinary support they receive for it.
Methods: An international online questionnaire collected data on IIA preva-
lence, management of IIA and perceived levels of veterinary support for IIA
from owners of dogs diagnosed with IE.
Results: Valid responses were available from n= 220 owners. IIA was reported
by 83.6% of owners. Common management strategies were behavioural or
training techniques, reported by 90.4% of owners, whilst 34.4% reported
use of behavioural products. Only 28.5% of owners felt fully supported by
their vet in managing IIA. Owners who felt unsupported were less likely to
have received advice on behavioural management or training from their vet
(p = 0.003).
Conclusion: Access to veterinary support for the management of IIA is
needed for owners of dogs with IE.

INTRODUCTION

Idiopathic epilepsy (IE) is the most common chronic
neurological condition occurring in dogs in the
UK, affecting approximately 0.6% of the canine
population.1 Recent research has shown that dogs
with IE experience a variety of behavioural and cog-
nitive changes in addition to recurrent seizures,2-6

including an increase in fear and anxiety following
the onset of IE.7,8 In addition, stress has recently
been identified as the most common owner-reported
seizure trigger for dogs with IE.9,10 Despite increased
scientific attention, there is limited evidence for treat-
ment options for anxiety in canine IE patients,11 and
existing anti-seizure drugs (ASDs) either have no effect
on anxiety,12 or have the potential to negatively affect
behaviour.13

As with people with epilepsy (PWE),14 manage-
ment of anxiety-related behaviours may be valuable to
the care of dogs with IE.15 However, general practice
vets may not feel sufficiently equipped to advise on
behavioural issues or meet the expectations of own-
ers in this area, and thus owners may turn to other
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sources of advice.16 Indeed, recent studies have shown
that owners do not always feel fully supported by their
vets in receiving appropriate information for either
epilepsy management17 or behaviour management.18

This questionnaire study aimed to explore how own-
ers of dogs with epilepsy currently manage their dog’s
interictal anxiety (IIA), and whether they felt fully
supported by their veterinary surgeon in doing this.
We hypothesised that owners who did not receive
behavioural management advice from their vet would
feel less supported by them, particularly for those
owners whose dogs exhibited more severe IIA.

MATERIALS AND METHODS

Owners of dogs with IE were asked to complete an
online questionnaire exploring their management of
anxiety-related behaviour in their dogs. The survey
was hosted by Survey Monkey and disseminated via
social media in May–June 2018. An explanation of the
study and potential anxiety-related behaviours shown
by dogs were stated at the start of the questionnaire.
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T A B L E 1 Owner and dog demographics, including use of anti-seizure medications

Dog demographics (n = 220) % n

Breed Unspecified crossbreed 25.0 55

Border Collie 13.2 29

Labrador Retriever 6.4 14

English Springer Spaniel 4.5 10

Hungarian Vizsla 4.5 10

Dog sex Female 36.4 80

Male 63.6 140

Neuter status Female neutered 83.8 67

Male neutered 70.7 99

Age/weight Age (months) Mean: 66.6 ± SD: 32.7 219

Age at first seizure (months) Mean: 30.42 ± SD: 21.9 212

Weight (kg) Mean: 24.0 ± SD: 12.8 200

Owner demographics % n

Location (n = 211) UK 53.6 113

USA and Canada 31.2 66

Europe mainland 8.1 17

Australia and New Zealand 6.1 13

Rest of the world 1.0 2

Owner gender (n = 218) Females 91.3 199

Males 7.3 16

Other 0.5 1

Rather not say 0.9 2

Owner age (n = 219) 18–30 11.9 26

31–45 31.1 68

46–60 39.3 86

61–75 16.9 37

Rather not say 0.9 2

Anti-seizure medications (ASD) (n = 220) % n

ASD use None 10.9 24

Monotherapy 35.9 79

Polytherapy 53.2 117

ASD type Phenobarbital 72.3 159

Imepitoin 12.7 28

Potassium Bromide 36.4 80

Levetiracetam 36.4 80

Zonisamide 10.0 22

Gabapentin 1.4 3

Pregablin 0.5 1

Chlorazepate 2.7 6

Emergency ASD Diazepam 19.5 43

n represents the number of participants answering each question. SD notes the standard deviation of the continuous, normally distributed data.

Consent was gained from participants and ethical
approval for the study was granted by the Royal Veteri-
nary College Ethics and Welfare Committee (reference
number: SR2018-1551).

To be included in the study, dogs were required to
meet the tier 1 confidence level of diagnosis of IE as
defined by the International Veterinary Epilepsy Task
Force (IVETF).19 The tier confidence level was deter-
mined through participants responding to detailed
questions regarding their dog’s epilepsy history, in line

with the IVETF requirements, for example, age at first
seizure (Table 1) and diagnostic tests carried out. Tier
1 confidence level requires age of first seizure to have
occurred between six months and six years of age, two
or more seizures occurring at least 24 hours apart,
and no abnormalities found on minimum data base
blood tests and urinalysis.19 Tier level 2 confidence
level includes these criteria along with no abnormal-
ities on magnetic resonance imaging (MRI) or cere-
brospinal fluid (CSF) analysis. 19 Due to the rarity of



Veterinary Record 3 of 5

urinalysis being performed, this criterion was disre-
garded in this study.

Data on signalment and epilepsy phenotype were
collected alongside IIA, which was quantified using
a validated questionnaire tool, the Canine Behaviour
and Research Questionnaire (C-BARQ),20 as a proxy
measure of IIA. This questionnaire assessed the pres-
ence and severity of anxiety in a variety of contexts.
Owners were classified as reporting IIA in their dog
if they answered that their dog ‘always’ or ‘usually’
responded in a fearful or anxious way to at least one
of a list of specific situations (e.g., towards an unfa-
miliar dog visiting the home, in response to sudden or
loud noises) or displayed certain behaviours when left
alone that may be indicative of anxiety (e.g., barking,
excessive salivation or loss of appetite) rather than the
lower frequencies of ‘never’, ‘seldom’ or ‘sometimes’.
Owners were instructed to report the presence of these
behaviours in the interictal period (i.e., not directly
before or after a seizure); participants also reported
the management of anxiety during the pre- and
postictal periods as part of the same questionnaire.
As the duration of the pre- and postictal periods,
as well as seizures, are highly variable, owners were
asked to report on the presence and management of
anxiety-related behaviours during their dog’s ‘inter-
ictal period’, rather than defining and excluding a
specific timeframe before and after seizures. For cal-
culating overall C-BARQ scores, these situations can
be grouped as factors labelled dog-directed, stranger-
directed, non-social fear, touch sensitivity or occurs
when the dog is left alone. Owners were asked to
report on the methods they had used to manage
their dog’s anxiety-related behaviour (e.g., medica-
tions, behaviour modification, nutraceuticals), along
with where they had sourced information from relat-
ing to each of these methods, including whether
advice had been received from their vet. Owners
reported how supported they felt by their vet regard-
ing managing IIA in the following categories: ‘I do
not require support’, ‘not at all supported’, ‘little sup-
port’, ‘adequately supported’, ‘fully supported’. Those
who felt ‘fully supported’ were compared with the
other categories in statistical analyses, as this was con-
sidered a goal in the clinical management of these
patients.

Statistical analyses were performed using IBM SPSS
Version 26. Normally distributed continuous data
were analysed using t-tests and non-normally dis-
tributed continuous data using Kruskal–Wallis tests
and significance values were adjusted using the Bon-
ferroni correction for multiple tests. Categorical vari-
ables were analysed with Chi-squared tests. Normal-
ity of distribution was assessed visually using his-
tograms. C-BARQ scores were calculated for indi-
vidual dogs using means of behaviour frequency
reported on a Likert scale from 0–5. Results were
considered significant if p < 0.05. Data are pre-
sented as mean and standard deviation (SD) or
median (25th–75th percentile) dependent upon their
distribution.

RESULTS

A total of 346 responses were collected; responses
which were incomplete, duplicate, and dogs which
did not meet the tier 1 IE inclusion criteria were
removed, leaving 220 valid responses. The majority of
owners were from the UK (53.6%) and North America
(31.2%). Most owners were female (91.3%), and aged
31–60 (70.4%) (Table 1). The most commonly reported
breeds were unspecified crossbreeds (25.0%) and Bor-
der Collies (13.2%). The majority of dogs were treated
with ASDs (89.1%), and more than half of dogs were
treated with more than one ASD (53.2%) (Table 1).
Nearly one-third of dogs were diagnosed to the IVETF
tier 2 level (31.7%, n = 51). Over three-quarters of dogs
(81.8%, n = 180) had a history of cluster seizures, and
one-quarter (25.0%, n = 55) had a history of status
epilepticus. In the three months prior to answering
the questionnaire, the median seizure count was 3.0
(IQR = 1.0–8.0, n = 217).

IIA was reported by around 4 in 5 owners (83.6%,
n = 183). The majority of owners used behavioural
techniques or training methods for example environ-
mental modification/specified training plan (90.4%,
n = 188), 46.7% (n = 100) used behavioural prod-
ucts (e.g., Thundershirt, Adaptil, anti-bark collars),
27.7% (n = 61) used medications (e.g., fluoxetine,
clomipramine), whilst a small number of owners used
nutraceuticals (e.g., Zylkene, YuCALM) (12.3%, n= 27).

Whether advice had been sought from a vet varied
between management type and was most common for
medications (75.8%, n = 91), followed by nutraceu-
ticals (38.0%, n = 35), behavioural products (34.4%,
n = 43) and behavioural techniques or training meth-
ods (26.8%, n = 34). For the latter group, advice was
most commonly given by a behaviourist or trainer
(35.4%, n = 45).

One in two (52%) owners felt that they were not
fully supported in managing their dog’s IIA by their
vet (‘little support’: 22.5%, n = 45; ‘adequately sup-
ported’: 22.5%, n = 45; ‘not at all supported’: 7.0%,
n = 14). In comparison, only around one in four felt
fully supported (28.5%, n = 57). One in five owners
did not feel that they required support from their vet
in this area (19.5%, n = 39). Owners who did not feel
fully supported by their vets were less likely to have
received behavioural management advice from them,
compared with owners who felt fully supported by
their vet (Table 2).

No differences were observed between owners
who reported that they did not require support,
felt fully supported, or did not feel fully supported
by their vet for four of the C-BARQ factors: dog-
directed (p = 0.579, n = 197), stranger-directed
(p = 0.276, n = 199), touch sensitivity (p = 0.623,
n = 199), and when left alone (p = 0.0.86, n = 194).
Owners who reported that they did not feel fully
supported by their vet reported higher non-social
fear than those reporting that they did not require
support (p = 0.002, n = 199); however, there was no
difference between those that felt fully supported
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T A B L E 2 Participants reporting advice received for behavioural management for IIA from their vet. ‘Fully supported’ includes
participants reporting feeling ‘fully supported’; ‘not fully supported’ includes participants reporting feeling ‘adequate’, ‘little’ or ‘no’ support
from their vet

Fully supported
by vet (n = 57)

Not fully supported by vet
(‘adequately’/‘little’/‘not
at all’) (n = 104) Test statistic P value df n

Behaviour management
advice received by vet
for IIA management

46.5% (n = 20) 19.7% (n = 12) χ2
= 8.529 0.003 1 32

df indicates the degrees of freedom, χ2 represents the Chi-square test result.

and either those that did not feel fully supported
(p = 0.170) or those that did not require support
(p = 0.385).

DISCUSSION

This study has demonstrated that although 83.6% of
owners of dogs with IE report signs of IIA and use
a range of approaches to manage IIA, there is not a
consistent source of information on appropriate IIA
management methods at present, and veterinary sup-
port in this area may be inadequate for some own-
ers, regardless of the severity of their dog’s anxiety.
Feelings of support were influenced by whether own-
ers had received information on behavioural manage-
ment techniques for IIA from their vet, highlighting
the importance of vets in the management of ‘epilepsy
beyond seizures’21 and awareness of this relatively
new concept in the veterinary community.

Here, owners received advice on behavioural man-
agement from behaviourists and/or trainers more
often than their vet. In general, dog owners are more
likely to use sources of information other than their
vet when seeking behavioural advice.16 Further inves-
tigation is needed to discover how often and why vets
refer dogs with IE to behaviourists and trainers, par-
ticularly in light of recent findings that whilst 99.6% of
vets report seeing dogs with behavioural issues, only
22.1% consistently refer cases requiring further sup-
port to a behaviour specialist.22 In that study, rea-
sons given for choosing not to refer behavioural cases
included vets having an interest in behaviour, lack of
specialists within a reasonable travelling distance, as
well as potential time and financial constraints for the
owner.22 Factors such as time constraints of a stan-
dard consultation may be a reason why vets were
unable to provide the support the owner expected in
our study, as has been reported in other areas of vet-
erinary medicine.23 Behavioural knowledge may be a
further limiting factor, previous studies have found
some vets feel that their undergraduate education did
not sufficiently cover behaviour to meet the standards
expected of them,16,22,24,25 supporting the need for
veterinary students to have opportunities for educa-
tion in animal behaviour.22

Participants were from a convenience sample,
which may have led to owners of more anxious epilep-
tic dogs responding; however, owners do not always
recognise subtle signs of stress in their dog,26 and
consequently there may have been under-reporting of

IIA in this study. Therefore, treatment for IE should
include owner education on recognising behavioural
signs of anxiety to avoid underdiagnosis and under-
treatment. It is important that these clients receive
support for their dog’s IIA management, and that vets
are properly supported to provide this,18 for both ani-
mal and human wellbeing, given the evidence that
seizures are physiologically stressful for dogs with IE
and their owners,27 and increased caregiver burden is
seen in both owners of dogs with IE28 and behavioural
issues.18 Responses to this questionnaire were cross-
sectional to avoid recall bias, therefore no data on
the onset of anxiety were collected. A longitudinal
study would be valuable to investigate the relationship
between IE and anxiety further, as well as research on
the vet’s perspective on managing IE and IIA.

Given the complex network of neurological,
behavioural and cognitive abnormalities in IE
patients, optimal care is likely to be achieved with
a multidisciplinary team of general practitioners,
neurologists and clinical behaviourists.15 However,
to provide consistent, high-level care of epilepsy
patients, and for their owners to feel fully supported
by their vets, accurate assessment and management
methods are needed for both IE and co-morbid
behavioural problems. In PWE, behavioural inter-
ventions are being investigated as adjunctive thera-
pies, including methods such as progressive muscle
relaxation14 and cognitive behaviour therapy29 with
the recommended aim of treating both seizures and
psychiatric and/or cognitive comorbidities.30 Despite
this recommendation, anxiety is still thought to be
undertreated in PWE,31-33 which is likely to be true
in veterinary medicine given this comorbidity was
only recently recognised.8 Evidence-based thera-
pies for anxiety-related behaviours in IE patients
are limited.11 Therefore, collaborative efforts are
needed between multidisciplinary clinical teams and
behaviour and welfare scientists to devise evidence-
based behavioural management options for dogs with
IE15 that can be used by veterinary professionals to
better support dogs with epilepsy and their owners.
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