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This replication study evaluated the specific characteristics of sleep quality in dogs diagnosed with idiopathic
Eomail: epilepsy cqmpared to clini(_:ally healthy anima!s _with_in the context o_f Ukrainian Ve'terinary practice. The study is
12286234, @student, dsau.dp.ua grounded in the hypothesis of a complex bldlrectlonal rglgtlonshlp bfetweer} epilepsy apd sleep disorders, a

phenomenon well-documented in human medicine but remaining insufficiently investigated in the veterinary field.
Dnipro State Agrarian and The research was conducted between 2024 and 2025 at the "ANIMALIA" veterinary clinic in Dnipro, Ukraine. The
Economic University, study sample consisted of sixty-four dogs distributed into two equal groups using a case-control design: the main
Serhii Efremov Str., 25, Dnipro,  group (n=32) comprising dogs with a confirmed idiopathic epilepsy diagnosis matching the Tier II confidence level
49600, Ukraine according to the International Veterinary Epilepsy Task Force guidelines, and a control group (n=32) of healthy
dogs, strictly matched by age, sex, and breed characteristics. Data collection was performed using the owner-based
validated Sleep and Nighttime Restlessness Evaluation questionnaire. The results revealed statistically significant
differences in total sleep quality scores between the two groups. Dogs with idiopathic epilepsy demonstrated a
significantly higher median total score of 12 with an interquartile range of 6-33, compared to a median score of 8
with an interquartile range of 6—22 in the control group (p<0.001), indicating substantial sleep impairment. Detailed
factor analysis clarified that the decrease in sleep quality was driven exclusively by Factor 1 (Sleep Quality), which
includes the ability to fall asleep and sleep continuity; the median score in the study group was 9 against 5 in the
control group (p<0.001). Conversely, no significant differences were found for Factor 2 (Sleep Interruption due to
Dreaming), with both groups showing a median score of 2 (p=0.99), suggesting the preservation of rapid eye
movement sleep stability. Furthermore, the study investigated potential correlations with clinical variables. No
statistically significant association was found between sleep quality scores and seizure frequency (p=0.73), the
presence of cluster seizures (p=0.22), or the number and type of antiseizure medications administered (p=0.77).
However, subjective owner reports indicated that 68.8% of dogs experience changes in sleep patterns during the
postictal phase, with the majority (59.5 %) showing hypersomnia, likely reflecting a compensatory neural recovery
mechanism. The findings confirm the clinical utility of the Sleep and Nighttime Restlessness Evaluation
questionnaire as a sensitive screening tool for detecting non-motor comorbidities in canine epilepsy. The study
highlights that sleep disturbances in dogs with idiopathic epilepsy should be regarded as an independent pathological
feature rather than a direct consequence of pharmacotherapy. These results emphasize the necessity of integrating
routine sleep assessment into standard management protocols for veterinary neurological patients to improve their
overall quality of life.
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Bnuius igionaTtu4Hoi enisiencii Ha IKiCTb CHY y co0ak: pentikaniiiHe K0CiIKeHHS
Ta Bajigauis 3anutaabHuka SNoRE B Ykpaini

A. A. bornan | H. 1. Cycrosa

JIHIIPOBCHKHIA IepKaBHA VY nocnmiuKkeHHI OLIHIOBAMKCS creludiuHi XapaKTepHUCTHKH SIKOCTI CHY y c00ak 3 JiarHO30M ixiomaTHyHa
arpapHo-eKOHOMIUHHIIT €MiJIeTICIs TOPIBHAHO 3 KIIIHIYHO 3J0DOBUMH TBAPHHAMH B YMOBAaX YKPaiHCHKOI BEeTEpPHHAPHOI mpakTHKH. PoGora
yHIBEpCHTeT, 6a3yeTbCs Ha TiNoTe3i MPO JBOHANPABICHUI 3B’A30K MDK CIIJIENCi€l0 Ta po3iajaMu CHy — SBHIIEM, J00pe
M. THinpo, Ykpaina BUBUYEHHM y TyMaHHIll MEJUIIMHI, IpoTe MoTpebye AeTanizanii y BerepuHapii. J{0CIiPkeHHS IPOBOIIIN IPOTIIOM

2024-2025 pokiB Ha 6a3i BetepunapHoi kiiHiku «ANIMALIA» (m. Juinpo). Bubipka oxorumoBana 64 cobaku,
PO3miNeHi 3a U3aifHOM «BHIIATOK-KOHTPOIbY: OCHOBHA Ipyma (n=32) i3 MiATBEpIKEHOIO iTi0NaTHYHOIO ETILIeTICIEI0
(piBens Tier II 3a kputepismu IVETF) Ta konTposbHa (n=32) i3 KIiHIYHO 3J0POBHUX TBAPHUH, MiAIOpaHUX 33 BIKOM,
CTaTTIO Ta mopojoro. [laHi 30Mpany 3a JOIIOMOrO0 BalliIoBaHOTO onuTyBanbHUKa BIacHUKIB SNORE (Sleep and
Nighttime Restlessness Evaluation). BcTaHOBI€HO NOCTOBipHI BiAMIHHOCTI y 3arajlbHUX Oanax sSIKOCTI CHY MiX
rpynamu. Y XBOpUX TBapHH 3aikCOBaHO BUIMI MeiaHHUH 3araibHUi 0an — 12 (MDKKBapTHIBHHI po3Max 6-33)
mopiBHAHO 3 8 (6—22) y koHTpoi (p<0,001), 110 BKa3ye Ha CyTTeBE MOTipIIeHHs cHY. PakTOpHMIA aHaIi3 10BiB, 110
3HIDKEHHS SIKOCTI CHY 3yMOBIIeHe BUKIIFOUHO DakTopoM | (31aTHICTIO 3aCHYTH Ta 63HEPEPBHICTIO CHY); MeJiaHHUH
Gan y mocnigHii rpymi ctaHoBUB 9 mpotu 5 y koHTpomi (p<0,001). [Ins ®daxropa 2 (mepepuBaHHS CHY uepe3
CHOBHJIIHHS) BiIMIHHOCTEH He BHsBIEHO (MexiaHa 2 B 000X rpymax, p=0,99), mo cBiTIHUTb Npo CTaOUIBHICTD (a3u
mBuakoro cHy (REM). Takox ouiHOBaJauMCs KOpemsuil 3 KIIHIYHMMH 3MiHHUMH. J[OCTOBIPHOTO 3B’SI3KYy MiX
6anamu SNoRE Ta wactoToro Hanazis (p=0,73), kiaacrepaumu cygomamu (p=0,22) 41 cXeMOIO aHTHEMIJICHTHYHOT
Teparii (p=0,77) He BusBieHo. [Ipote 68,8 % BracHUKIB (hikcyBaaH 3MiHH HAaTEPHIB CHy y HOCTIKTalIbHIH (a3i, ne
59,5 % BHNAAKIB MPUIAAAI0 HAa TIIEPCOMHII0 SK KOMIEHCAaTOpHUi MexaHisMm BimHoBineHus L[HC. Pesympratn
MiATBEpXKYIOTh KiIiHiYHY KopucHicTb SNORE sk d9yTimBOro iHCTpyMEHTYy Ui CKPHHIHTY HEMOTOPHHX
KoMop6igHocTeit. Poznamu cHy mpu iAionaTHYHIN emijencii ciix po3risAaTH K CaMOCTIHHY MaToNOriio, a He sK
IpsIMUH HacTinok papmakorepamnii. Lle o6rpyHTOBY€E HEOOXiAHICTE IHTETpamii OLiHKU CHY B CTAHAApPTHI IPOTOKOIH
BE/ICHHSI HEBPOJIOTTYHHX MAL[€HTIB AJIS MOKPAIICHHS SIKOCTI IXHBOTO HKHUTTSL.

OPEN KarouoBi cioBa: imionatuuHa eminerncis, co0aku, sKicTh cHy, 3anutanbHUK SNORE, aHTHeminentuyHi

RCCESS MpenaparH, TPAHCILIHHE TOCITiPKEHHS.

Biomiorpagiuanii onuc aust umryBanus: boedan A. A., Cycrosa H.I. BruuB imionaTu4HOi eminencii Ha sSKiCThb CHy y co0ak: perulikariiiHe
JIOCITiKeHHS Ta Bajtinanis 3anutansHiuka SNoRE B Vkpaiui. Scientific Progress & Innovations. 2026. Ne 29 (1). C. 261-265.
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Introduction

Idiopathic epilepsy (IE) is one of the most common
chronic neurological disorders in dogs, with a general
prevalence in primary care practices ranging from 0.62 %
to 0.82 % [1, 4, 5, 9, 11]. Despite significant progress in
understanding genetic factors and seizure control
methods, non-motor manifestations of the disease,
particularly sleep disorders, remain insufficiently studied
in veterinary medicine.

In human medicine, the bidirectional relationship
between epilepsy and sleep has long been
well-documented [8, 15, 19]. Patients with epilepsy are 2—
3 times more likely to suffer from sleep disorders,
such as insomnia and restless legs syndrome [12, 13],
compared to the general population. This creates a
pathological "vicious cycle" where sleep deprivation
triggers seizures [10, 14, 18], and epileptic activity, in
turn, leads to sleep fragmentation and disruption of its
architecture.

An additional influencing factor is antiseizure
medications (ASMs): while first-line drugs such as
phenobarbital can negatively affect sleep quality, newer
ASMs (e.g., gabapentin) sometimes promote increased
sleep depth [2, 3, 6, 7, 16, 17, 20]. Dogs, like humans, are
prone to a wide range of sleep disorders. However, the
interaction between sleep and epilepsy in veterinary
medicine remains a subject of discussion.

Previous attempts to assess sleep in dogs with IE using
objective methods (actigraphy) [22] did not reveal
significant differences in sleep metrics compared to the
control group. However, actigraphy is an indirect method
of assessing motor activity, which may not capture
specific qualitative disturbances occurring at different
time intervals.

Currently, the standard for subjective assessment is
the developed and validated SNoRE (Sleep and Nighttime
Restlessness Evaluation) questionnaire [21]. Using this
tool allows assessing the owners' perception of sleep
quality, which is critical for clinical management. Given
the urgency of the problem, there was a need to conduct a
replication study to confirm global data on a local patient
cohort.

The aim of the study

The aim of the paper is to test and apply the SNoRE
questionnaire for a comparative assessment of sleep
quality in dogs with IE and healthy dogs in Dnipro. To
achieve this goal, the following tasks were set: to
determine the differences in SNoRE scores between the
groups, analyze specific sleep factors, and investigate
possible associations between sleep parameters, seizure
characteristics, and medication regimens.

Materials and methods

The study was conducted from 2024 to 2025 at the
"ANIMALIA" veterinary clinic (Dnipro, Ukraine). The
subjects of the study were 64 dogs of various breeds,
distributed into two equal groups using the case-control
method.

Study group formation

The main group (n = 32) included dogs with a
confirmed diagnosis of idiopathic epilepsy. The
diagnostic protocol corresponded to the Tier II confidence
level according to the International Veterinary Epilepsy
Task Force (IVETF) recommendations [23], which
included history taking, physical and neurological
examinations, complete blood count and biochemistry, as
well as brain magnetic resonance imaging (MRI) and
cerebrospinal fluid analysis. The control group (n = 32)
consisted of clinically healthy dogs with no history of
seizures or neurological disorders. Control animals were
matched to the main group by age, sex, and breed group.

Sleep assessment tool

The wvalidated SNoRE (Sleep and Nighttime
Restlessness Evaluation) questionnaire was used for data
collection [21]. Owners evaluated the animals' behavior
over the last 7 days on 6 items using a scale from 1 to 10,
where a higher score corresponded to more severe
disturbances. The total SNoRE score could range from 6
to 60. The questionnaire structure involved division into
two factors: Factor 1 (Sleep Quality), assessing the ability
to fall asleep and sleep continuity; and Factor 2 (Sleep
Interruption due to Dreaming), including vocalization and
twitching.

Statistical analysis

Data processing was performed using the Microsoft
Excel 2021 package. Data normality was tested using the
Shapiro-Wilk test. Since the distribution was not normal,
data are presented as median and interquartile range
(IQR). The Wilcoxon signed-rank test was used to
compare SNoRE scores between the matched groups. The
Kruskal-Wallis test was used to compare subgroups by
clinical characteristics. The level of statistical
significance was established at p<0.05.

Results and discussion

The main group (n = 32) included dogs with a mean
age of 5.6 years (11 females, 21 males), and the control
group (n = 32) was fully balanced by age (mean age
5.4 years), sex, and breed composition (Table I).

Table 1
Demographic characteristics of the study groups (n = 32)

Indicator Ig] (jr;) ;)p Co?gil 3G;)0uP P-value
Age (years), Median (IQR) 5.6 (3.1-7.5 5.4 (2.8-8.5) 0.9
Sex: Males / Females 21/11 21/11 1.0
Most Common Breeds:
Labrador Retriever 5 (15.6%) 4 (12.5%) -
German Shepherd 4 (12.5%) 3 (9.4%) -
Mixed Breeds 6 (18.8%) 7 (21.9%) -

Note. Data for quantitative variables (age) are presented as Median
(IQR). For qualitative variables, data are presented as absolute numbers
(n) and percentages (%). No statistically significant differences were
found between the groups (p>0.05).

Analysis of the SNoRE questionnaire results revealed
statistically significant differences between animals with
epilepsy and clinically healthy dogs. It was established
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that dogs with IE demonstrate significantly higher sleep
disturbance scores compared to the control group. The
median total SNoRE score in the main group was 12
(IQR: 6-33), while in the control group, this indicator was
at the level of 8 (IQR: 6-22; p<0.001; Fig. I). These data
indicate that the presence of epileptic activity is associated
with a deterioration in the overall quality of the animal's
night rest.

14
12
1

Total SNoRE score

S N A N 0 O

IE group Control group
Fig. 1. Comparison of total SNoRE scores between

control group and dogs with epilepsy.
Note. Bars represent median values; the difference is statistically
significant (p<0.001).

Factor analysis showed that the main contribution to
the increase in the total score is made by Factor 1 (Sleep
Quality). The median score for this factor in dogs with IE
was 9, which is almost double the score of healthy dogs,
which stood at 5 (p<<0.001). For Factor 2 (Interruption due
to Dreaming), no statistically significant differences were
found: the median in both groups was 2 (p=0.99). This
suggests that IE primarily affects the non-rapid eye
movement (NREM) sleep phase, rather than the rapid eye
movement (REM) sleep phase.

Unexpectedly, no direct correlation was found
between sleep quality and seizure frequency (p=0.73), the
presence of cluster seizures (p=0.22), or disease duration.
Furthermore, regarding medication therapy, dogs
receiving monotherapy or combinations of ASMs
(phenobarbital, levetiracetam, potassium bromide) did not
show significant differences in sleep scores compared to
untreated dogs (p=0.77; Table 2).

Table 2
Association between SNoRE scores and clinical
characteristics of epilepsy

Total Score  Factor 1

Characteristic (Median) (Quality) P-value
Seizure Frequency 0.73
Daily/Weekly 8 12.5 9.5
Monthly 14 12.0 9.0
Less than once a month 10 11.5 8.5
Cluster Seizures 0.22
Yes 24 12.0 9.0
No 8 13.0 9.5
Number of ASMs 0.77
Monotherapy (1 drug) 12 12.0 9.0
Polytherapy (>2 drugs) 20 12.5 9.0

Note. ASMs — antiseizure medications. P-values calculated using the
Wilcoxon signed-rank test (for two subgroups) and the Kruskal-Wallis
test (for three subgroups). In all cases, p>0.05, indicating no significant
impact.

Regarding postictal changes, 68.8 % of owners
confirmed the presence of visible changes in the
sleep/wake cycle. Among them, 59.5 % reported that the
dog sleeps significantly more than usual.

The diagnosis and management of idiopathic epilepsy
(IE) in dogs traditionally focus on controlling the
frequency and severity of seizures. However, our study
confirms that IE is a complex systemic disease
accompanied by significant non-motor comorbidities,
particularly the deterioration of sleep quality. The
obtained results on the local cohort of patients in Dnipro
demonstrate that the median SNoRE score in dogs with
epilepsy is 50% higher than in healthy animals (12 vs. 8,
respectively), which fully correlates with the findings of
the translational study by Mondino et al. [21].

In human medicine, it is established that patients with
epilepsy are 2-3 times more likely to suffer from sleep
disorders, such as insomnia, which creates conditions for
a lowered seizure threshold. A similar pattern is observed
in veterinary practice. However, it is interesting to note
that previous objective studies using actigraphy [22] did
not record a significant difference in sleep architecture
between affected and healthy dogs. This may be due to the
fact that actigraphy only captures overall motor activity,
without taking into account the qualitative aspects of night
rest. Our study highlights the higher sensitivity of the
validated SNoRE questionnaire specifically for detecting
qualitative disturbances, such as difficulty falling asleep
and sleep fragmentation.

Analysis of the specific SNoRE factors showed that
the main contribution to the increase in the total score is
made by Factor 1 (Sleep Quality). This indicates that
epileptic activity affects the animal's ability to maintain
continuous sleep, while Factor 2 (Sleep Interruption due
to Dreaming) showed no significant differences. This
suggests that IE primarily affects the non-rapid eye
movement (NREM) sleep phase, rather than the rapid eye
movement (REM) sleep phase, which is also discussed in
the original study by Mondino.

The lack of a statistically significant association
between sleep quality and seizure frequency or the
antiseizure medication (ASM) regimen was somewhat
unexpected. In humans, sleep stability often directly
depends on the success of seizure control. However, as
noted by Mondino et al. [21], the absence of such a
correlation in dogs may be due to the limited sample size
(an underpowered effect) for detecting the subtle effects
of specific drugs, such as phenobarbital or potassium
bromide. This indicates that sleep disturbances in I[E may
be an independent component of the disease pathogenesis,
independent of current seizure activity.

Postictal changes deserve special attention. The
majority of owners (68.8%) noted a change in sleep
duration after seizures, with 59.5% reporting prolonged
sleep periods. This may indicate the development of
compensatory inhibition in the central nervous system
following excessive excitation. It should be noted that
owners often try to create the calmest possible
environment for the dog to rest after a seizure, which can
also influence these subjective assessments.

Thus, the results of our study emphasize the
importance of an integrated approach to managing
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patients with epilepsy. Sleep quality should be considered
a distinct clinical marker of the animal's welfare, and its
monitoring using the SNoRE questionnaire can be a
valuable addition to standard diagnostic and treatment
protocols.

Conclusions

This study confirmed significant sleep disturbances in
dogs with idiopathic epilepsy, as evidenced by a
significantly higher total SNoRE score (median 12) in
affected animals compared to the healthy control group
(median: 8; p<0.001). This deterioration of night rest is
driven primarily by Factor 1 (Sleep Quality), whereas
Factor 2 (Sleep Interruption due to Dreaming) remains
unaffected (p=0.99). Notably, these canine sleep
disturbances appear to be independent of seizure
frequency, the presence of cluster seizures, disease
duration, or antiseizure medication (ASM) regimens;
however, the postictal phase is subjectively characterized
by increased sleep duration in 59.5% of cases.
Consequently, subjective sleep monitoring using the
validated SNoRE questionnaire provides a highly
sensitive tool that should be integrated into the standard
clinical management and quality-of-life assessment of
canine epilepsy.

Prospects for Further Research. Future studies should
focus on expanding the sample size to conduct a more
detailed analysis of the impact of specific antiseizure
medications on sleep architecture. Additionally,
combining subjective tools like the SNoRE questionnaire
with objective instrumental modalities, such as non-
invasive polysomnography, is promising to gain a
comprehensive understanding of neurophysiological
changes in dogs with epilepsy.
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