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Abstract

Background Beagles are a popular companion animal dog breed and are generally stated to be a healthy breed.
This VetCompass study aimed to report the demography, common disorders and mortality of Beagles under primary
veterinary care in the UK. Anonymised clinical records within VetCompass were followed over time to extract disorder
and mortality data during 2019 on Beagles under primary veterinary care in the UK.

Results Beagles comprised 19,906 (0.88%) of the 2,250,417 dogs in the study population. Annual proportional
birth rates showed an increasing breed popularity from 0.41% of all dogs born in 2005 and peaking at 1.06% in
2012, followed by a decrease to 0.90% in 2019. The median adult bodyweight was 18.19 kg (IQR 15.68-21.07). From
a random sample of Beagles (3,729/19,906, 18.73%), the most diagnosed disorders were obesity (24.27%, 95% Cl:
22.89-25.65), periodontal disease (17.78%, 95% Cl: 16.55-19.01), overgrown nail(s) (11.61%, 95% Cl: 10.58-12.64),
otitis externa (11.18%, 95% Cl: 10.17-12.19) and anal sac impaction (10.59%, 95% Cl 9.60-11.58). Once disorders were
grouped by pathology, the most common group-level disorders were obesity (24.27%, 95% Cl: 22.89-25.65), dental
disorders (21.48%, 95% Cl: 20.16-22.80), ear disorders (13.62%, 95% Cl: 12.52-14.72), claw/nail disorders (13.14%,
95% Cl: 12.06-14.22) and anal sac disorders (11.10%, 95% Cl: 10.09-12.11). The median age at death was 11.28 years
(IQR 9.32-13.08) for 322 deaths recorded during the study period. The most common causes of death at group level
were neoplasia (19.26%, 95% Cl: 14.76-23.75), mass (13.18%, 95% Cl: 9.32-17.03), poor quality of life (12.84%, 95% Cl:
9.03-16.65), and brain disorders (6.76%, 95% Cl: 3.90-9.62).

Conclusions Their disorder profile suggests the Beagle breed should not be considered to have an extreme
conformation. Owners and veterinary teams should put special emphasis on care related to bodyweight control and
dental hygiene in Beagles. Their median age at death of 11.70 years suggests reasonable overall health but neoplasia
is a common biomedical cause of death in Beagles.

Plain English summary

The Beagle is a scenthound originally created to hunt hare but that is now more commonly kept as a companion
dog breed. The Beagle is promoted as a generally healthy dog but there is limited published evidence of the
health of the subset of the breed that is owned outside of laboratory research. This VetCompass study aimed to
report on the demography, common disorders and mortality of Beagles under primary veterinary care in the UK.
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VetCompass collects anonymised veterinary clinical records for research on canine health. Beagles comprised
0.88% of the 2,250,417 dogs in the current study under veterinary care during 2019 in the UK. The average adult
bodyweight of Beagles was 18.19 kg. Male Beagles were on average over 3 kg heavier than female Beagles
(19.70 kg vs. 16.59 kg). From a random sample of 3,729 Beagles whose clinical records were examined in more
detail, the most common disorders diagnosed were obesity (24.27% of all Beagles affected in 2019), dental disease
(17.78%), overgrown nail(s) (11.61%), ear infection (11.18%) and anal sac impaction (10.59%). From 322 dogs that
died during the study, the average age at death was 11.28 years. Females outlived males by almost a year (11.70
years vs. 10.75 years). The most common general causes of death were cancer (19.26%,), lumps (13.18%), poor

quality of life (12.84%) and brain disorders (6.76%).

These results confirm the Beagle as a generally healthy breed, with a lifespan and disorder profile similar to dogs
overall. However, owners and veterinary teams should put special emphasis on care related to bodyweight control

and dental hygiene in Beagles.
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Background

The Beagle is a scenthound originally created to hunt
hare, with the breed name believed to originate from the
French word begueule meaning “gaped throat”, depict-
ing the characteristic vocalisation of these types of dogs
while hunting [1]. Originating in England during the
15th century, the earliest dog types classified as Beagles
stood at eight to nine inches tall and were termed “Pocket
Beagles” as they could fit in a hunter’s coat pocket [2]. As
hunting bigger prey species such as fox and deer became
popularised in the 1800s, Pocket Beagles were crossbred
with larger, faster dogs (i.e., Foxhounds, Greyhounds)
to create a bigger type of dog standing five to six inches
taller and more closely resembling today’s modern Bea-
gle [1]. The Beagle was formally recognised in 1885 as
a specific breed by the UK Kennel Club (KC), signaling
a growing shift towards keeping these dogs for show-
ing and companion animal purposes [2]. The modern
Beagle is now a popular companion animal dog, ranked
as the 20th most commonly registered breed from the
222 breeds registered by the KC in 2023 [3]. Among the
pedigree subset of dogs, Beagle popularity has decreased
in the UK in recent years, with KC annual registration
dropping from 2,364 Beagles (1.06% of all registrations)
in 2013 to 1,581 in 2022 (0.57% of all registrations) [3].
However, there is limited evidence on the demography
and ownership of Beagles in the wider UK general pop-
ulation of dogs, despite such information being seen as
critical to better understand the breed at a national level
[4].

The Beagle is described by the KC as a generally healthy
breed and holds no points of physical or behavioural
concern on its Breed Watch system for special atten-
tion by judges [5]. However, until its discontinuation in
2024, breeders within the KC Assured Breeders Scheme
were required to genetically test all breeding Beagles
for two inherited disorders, Musladin-Leuke syndrome
(autosomal-recessive condition linked to abnormal

development of connective tissue) and Lafora’s disease
(autosomal-recessive condition linked to epilepsy) [6-8].
Despite this apparently good health, a review of breed
predispositions in dogs in 2018 identified evidence for
predispositions to 32 different disorders in Beagles, sug-
gesting that some wider health issues do exist in the
breed, although the authors of that book did flag that
the extensive use of Beagles in research may have led to
reporting of some relatively uncommon disorders in the
breed that are linked to human genetic disorders [9]. That
said, there is strong evidence of predisposition to some
common disorders among the wider population of Bea-
gles kept as companion animals, including periodontal
disease [10], obesity [11] and otitis externa [12]. A study
of the overall disorder burden and mortality in Beagles
kept as companion animals had yet to be published. This
would help owners and breeders put the prevalence of
these common disorders into context against dogs overall
and assist to prioritise health care and disorder preven-
tion strategies in their Beagle dogs.

Dogs as an overall species are widely used in medical
research [13, 14]. Genetic studies using dogs as research
models are enhanced by the closed breed registers, fre-
quent use of common sires and limited founder mem-
bers of the pedigree subsets of many dog breeds that had
led to limited locus and disease heterogeneity in many
breeds [15]. Dogs offer a spontaneous model for many
heritable human diseases, particularly cancer loci [16].
Following marketing in the 1950s as being genetically
healthy, cheap to breed and highly tractable to handle,
the Beagle became and still is the dominant dog breed
used as a laboratory organism specifically in the area of
toxicological research [17]. Greater understanding of the
overall typical disorder burdens of Beagles could help to
appreciate the implications of disorder and age at death
changes recorded in laboratory experiments [18]. There
is also growing social demand to rehome laboratory dogs
once they are no longer needed for experimental use, so
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an enhanced health evidence base on the breed could
contribute towards optimising outcomes for the later
lives of these ex-laboratory dogs [19].

With this broad background, the current study aimed
to report the demography, common disorders and mor-
tality of privately owned Beagles under primary vet-
erinary care in the UK. This information could assist
veterinary teams to optimise diagnostics and treatment
of the most common diseases and assist the wider dog-
owning public to understand the potential strengths and
weaknesses of taking on a Beagle as a domestic pet. Spe-
cific focus was placed on exploring associations between
sex and disorder risk.

Materials and methods

The study population included all dogs under primary
veterinary care at clinics participating in the VetCom-
pass Programme during 2019. Dogs under veterinary
care were defined as having at least one electronic health
record [EHR] (free-text clinical note, treatment or body-
weight) recorded during 2019. VetCompass data fields
available for the current study included fixed variables
of unique animal identifier, species, breed, date of birth,
sex and neuter status along with time-varying variables of
bodyweight, free-form text clinical notes and treatment
with relevant dates [20-22].

Dogs recorded as Beagle were categorised as Beagle
while all remaining dogs were categorised as non-Beagle.
The bodyweight, sex, neuter status and age for Beagles
under veterinary care during 2019 were described. All-
age Bodyweight (kg) described all available bodyweight
and date combinations. Adult Bodyweight (kg) described
the mean bodyweight recorded from all bodyweight data
for dogs aged over 18 months and was categorised into 6
groups (<14, 14 to <17, 17 to <20, 20 to <23, 23 to <26, 2
26). Neuter described the status of the dog (entire or neu-
tered) at the final EHR. Age (years) described the age at
the final date under veterinary care during 2019 (Decem-
ber 31st, 2019) and was categorised into 6 groups (<3.0,
3.0 t0 <6.0, 6.0 to <9.0, 9.0 to <12.0 and >12.0).

A retrospective cohort study design followed the EHRs
over 2019 and used a cross-sectional analysis to estimate
the one-year period prevalence of the most diagnosed
disorders of Beagle dogs from a population of 2,250,417
dogs across all breeds under primary veterinary care dur-
ing 2019 at VetCompass participating practices. Sample
size calculation estimated that disorder burden would
need to be extracted on at least 3,012 dogs to reliably
report the prevalence for a disorder with an expected
prevalence of 2% or higher with a 95% confidence level
and to a 0.50% margin of error [23]. Ethical approval was
given by the RVC Social Science Research Ethical Review
Board (SSRERB) (reference number SR2018-1652).
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The EHRs of a random sample from all available Bea-
gles were manually reviewed by one of the authors (MRS)
in detail to extract the most definitive diagnoses recorded
for all disorders recorded as existing during 2019 and to
link these to the most appropriate VeNom term as previ-
ously described [21]. The extracted diagnosis terms were
mapped to a dual hierarchy of precision for analysis: fine-
level precision and grouped-level precision [21]. Fine-
level precision terms described the original extracted
terms at the maximal diagnostic precision recorded
within the clinical notes (e.g. inflammatory bowel disease
remained as inflammatory bowel disease). Grouped-level
precision terms mapped the original diagnosis terms to
a general level of diagnostic precision (e.g. inflamma-
tory bowel disease mapped to enteropathy). Disorders
described within the clinical notes using presenting sign
terms (e.g. ‘vomiting’ or ‘vomiting and diarrhoea’) with-
out a formal clinical diagnostic term were included using
the first sign listed (e.g. vomiting). Elective (e.g. neuter-
ing) or prophylactic (e.g. vaccination) clinical events were
excluded. No distinction was made between pre-existing
and incident disorder presentations. Neoplasia described
clinical conditions recorded in the clinical notes as hav-
ing a neoplastic pathology whereas the term ‘mass’ was
applied to clinical conditions where a lump was described
but without the notes confirming an underlying neoplas-
tic pathology. Mortality data (recorded cause, date and
method of death) were extracted on all deaths at any date
during the available EHRs.

Following data checking for internal validity and clean-
ing in Excel (Microsoft Office Excel 2013, Microsoft
Corp.), analyses were conducted using R version 4.2.1
[24]. Annual proportional birth rates described the rela-
tive proportion of Beagles compared with all dogs from
the cohort under veterinary care in 2019 born in each
year from 2005 to 2019. The figure illustrating annual
proportional birth rates was generated with the R pack-
age ggplot2 [25]. All bodyweight data with their associ-
ated dates at any dog age were used to generate individual
bodyweight growth curves for male and female Beagle by
plotting age-specific bodyweights overlaid with a cross
medians line using the R package ggplot2 [25].

One-year (2019) period prevalence values were
reported along with 95% confidence intervals (CI) that
described the probability of diagnosis at least once dur-
ing 2019. The CI estimates were derived from standard
errors based on approximation to the normal distribu-
tion (Wald CI) for disorders with ten or more events
[26] or the Wilson approximation method for disorders
with fewer than ten events [27], using the binom.approx()
and binom.wilson() functions from the R package epi-
tools [28]. Prevalence values were reported overall and
separately for males and females. Median age (years) as
defined above was reported for each of the most common



O’'Neill et al. Companion Animal Health and Genetics (2025) 12:1

diagnoses at fine-level and group-level. The 10 most com-
mon disorders at group-level precision in each of three
age bands (<3 years, 3—7 years, and >7 years) were iden-
tified and the prevalence of each these disorders through
life up to the age of 14 is presented using loess curves in
a figure generated with the R packages ggplot2, cowplot,
and ggpubr [25, 29, 30]. A combination of the Shapiro-
Wilk test and visual assessment of histograms was used
to assess normality of continuous variables. The two-
proportion z-test was used to compare proportions,
chi-square test to compare categorical variables, and the
Mann-Whitney U test to compare continuous variables
that deviated from normality [26]. Statistical significance
was set at the 5% level.

Results

Demography

The study population of 2,250,417 dogs under veteri-
nary care during 2019 in the UK included 19,906 (0.88%)
Beagles. Of the Beagles with information available, 9,381
(47.13%) were females and 13,222 (66.42%) were neu-
tered (Table 1).

Proportionally more females than males were neutered;
68.98% of the females and 64.52% of the males were neu-
tered (chi-square test: P<0.001). The overall median age
was 4.86 years (interquartile range (IQR) 2.18-7.99, range
0.03-22.01). Annual proportional birth rates showed an
increasing breed popularity from 2005 to 2012, starting
at 0.41% of all dogs born in 2005 and peaking at 1.06% in
2012, followed by a decrease to 0.90% in 2019 (Fig. 1).

The median adult bodyweight overall was 18.19 kg
(IQR 15.68-21.07, range 6.46—46.25). Males (19.70 kg,
IQR 17.26-22.44, range 8.11-46.25) were heavier than
females (16.59 kg, IQR 14.48-18.97, range 6.46—44.7)
(Mann-Whitney U test: P<0.001). The median body-
weight across all ages was also higher in males (17.70, IQR
14.50-20.85, range 0.51-44.21) than in females (14.99,
IQR 12.30-17.65, range 0.89-36.40) (Mann-Whitney
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U test: P<0.001). Bodyweight curves based on 107,614
bodyweight values in 9,704 males and 96,367 bodyweight
values in 8,657 females showed that Beagles grow rapidly
during their first year and continue to gain weight until
around three to four years of age (Fig. 2). Proportional
completeness for each variable was sex 99.58%, neuter
100.00%, mean adult bodyweight 82.26%, and age 99.68%.

Disorder prevalence

The EHRs from a random sample of Beagles
(3,729/19,906, 18.73%) were manually reviewed and
information was extracted on all disorders recorded
as existing during 2019. Of these 3,729 Beagles, there
were 3,072 (82.38%) that had at least one disorder
recorded during 2019, while the remainder received only
prophylactic care or no active veterinary care during
2019. There were 7,889 unique disorder events reported
during 2019. The median annual disorder count per
Beagle was 2 (IQR 1-3, range 0-17) disorders. The dis-
tribution of annual disorder counts did not differ signifi-
cantly between females (median count 2, IQR 1-3, range
0-17) and males (median count 2, IQR 1-3, range 0-16)
(Mann-Whitney U test, P=0.928).

The 7,889 disorder events were spread across 435
fine-level disorder terms. The most diagnosed disor-
ders were obesity (#=905, prevalence 24.27%, 95% CI:
22.89-25.65), periodontal disease (663, 17.78%, 95% CI:
16.55-19.01), overgrown nail(s) (433, 11.61%, 95% CI:
10.58-12.64), otitis externa (417, 11.18%, 95% CI: 10.17—
12.19) and anal sac impaction (395, 10.59%, 95% CI 9.60-
11.58). Among the 36 most common fine-level disorders,
females had higher probability of periodontal disease,
anal sac impaction, postoperative wound complications,
and urinary tract infection, while males had higher prob-
ability of postoperative complications and seizure disor-
ders (two-proportion z-test: P<0.05). The median age
of dogs with the 36 most common fine-level diagnoses

Table 1 Demography of 19,906 Beagles under primary veterinary care at practices participating in the VetCompass Programme in the

UK from January 1st to December 31st, 201

9. *Counts cover dogs with available data

Variable Category Overall No. (%)* Female No. (%)* Male No. (%)*
Neuter status Neutered 13,222 (66.42) 6,471 (68.98) 6,737 (64.52)
Adult bodyweight (kg) <14 1,966 (12.05) 1,563 (20.26) 401 (4.68)
14to<17 4,204 (25.76) 2,671 (34.62) 1,521 (17.75)
17to <20 4,750 (29.11) 2,128 (27.58) 2,615 (30.51)
20to <23 3,164 (19.39) 940 (12.18) 2,218 (25.88)
23t0 <26 1,516 (9.29) 301 (3.90) 1,211 (14.13)
>26 717 (4.39) 112 (1.45) 604 (7.05)
Age (years) <3 6,629 (33.41) 3,044 (32.57) 3,549 (34.06)
3to<6 5,155 (25.98) 2472 (26.45) 2,666 (25.59)
6to<9 4,399 (22.17) 2,056 (22.00) 2,341 (22.47)
9to<12 2,593 (13.07) 1,230 (13.16) 1,348 (12.94)
>12 1,066 (5.37) 544 (5.82) 516 (4.95)
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Fig. 1 Annual proportional birth rates (2005-2019) with linear trend and 95% confidence intervals for Beagles (n=19,906) among all dogs (n=2,250,417)
under UK primary veterinary care from January 1st 2019 to December 31st, 2019 at practices participating in the VetCompass Programme

varied from 1.58 years for diarrhoea to 10.40 years for
multiple masses (Table 2).

The fine-level disorder terms were condensed into 63
group-level disorder terms. The most common group-
level disorders were obesity (=905, prevalence 24.27%,
95% CI: 22.89-25.65), dental disorders (801, 21.48%, 95%
CI: 20.16-22.80), ear disorders (508, 13.62%, 95% CI:
12.52-14.72), claw/nail disorders (490, 13.14%, 95% CI:
12.06—14.22) and anal sac disorders (414, 11.10%, 95% CI:
10.09-12.11). Among the 20 most common group-level
disorders, females had higher probability of dental disor-
ders and anal sac disorders while males had higher prob-
ability of intoxication, skin and brain disorders (P<0.05,
two-proportion z-test). The median age of dogs with the
20 most common group-level disorders ranged from 1.85
years for parasite infestation to 9.42 years for heart disor-
ders (Table 3).

The prevalence of the top 10 most common group-level
disorders in three age bands: < 3 years, 3-7 years, and >7
years is presented in Fig. 3. There were 1,274 dogs aged
under 3 years, 1,276 dogs aged from 3 to 7 years, and
1,168 dogs aged over 7 years. The prevalence of all disor-
ders in Fig. 3 except for behavioural and ophthalmologi-
cal (12/14 of the disorders, 85.71%) varied significantly
between the age groups (chi-square test, P<0.05).

Mortality

During the study period, deaths were recorded
in 322/3,729 (8.64%) Beagles. The median age at death
was 11.28 years (IQR 9.32-13.08, range 0.03-19.51).
Longevity was significantly higher in females (median age
at death 11.70 years, IQR 9.82-13.43, range 0.03-19.51,
n=151) than in males (10.75 years, IQR 8.88—12.65, range
0.15-16.89, n=169) (Mann-Whitney U test, P=0.035).
Of the 313/322 (97.20%) deaths with a recorded method
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Fig. 2 Bodyweight at different life stages with a cross medians line plot for female (n=8,657) and male (n=9,704) Beagles under UK primary veterinary
care from January 1st 2019 to December 31st, 2019 at practices participating in the VetCompass Programme

of death, 290 (92.65%) were euthanised and 23 (7.35%)
died unassisted.

Among the 296/322 (91.93%) deaths with a reported
biomedical cause, the most common causes of death at
group level precision were neoplasia (n=57, 19.26%, 95%
CI: 14.76-23.75), mass (39, 13.18%, 95% CI: 9.32-17.03),
poor quality of life (38, 12.84%, 95% CI: 9.03—16.65), and
brain disorders (20, 6.76%, 95% CI: 3.90-9.62) (Table 4).

Discussion

The current paper represents the largest epidemiologi-
cal study to report the demography, disorder burden and
mortality of Beagles under primary veterinary care in the
UK. Beagles are shown to be a relatively common com-
panion dog breed in the UK with highly consistent own-
ership levels over the past decade. The breed is shown to
be commonly diagnosed with dental disease and obesity.
However, the median age at death of 11.70 years suggests
reasonable overall health. These results suggests that
Beagle owners could substantially improve the welfare
of their dogs by greater attention to good dental hygiene
and bodyweight control.

Despite evidence that annual UK KC registrations of
Beagles dropped from 1.06% of all registrations 2013 to
0.57% of all registrations in 2022 [3], the current study
shows a different picture among the wider UK dog pop-
ulation where annual births of Beagles have been rela-
tively static over the past decade at around 0.9% of all

dogs. Given there are an estimated 10 million dogs in
the UK, this suggests an overall UK Beagle population
of around 90,000 and highlights the welfare value from
greater understanding of the demography and health of
this breed [31-34]. In the face of the twin phenomena of
rising UK and worldwide popularity of both dog breeds
with extreme conformation such as the French Bulldog
and also of newly invented designer crossbred breeds
such as Cockapoo and Cavapoo based on perceptions of
hybrid vigour health, it is interesting that the Beagle has
maintained its ownership levels among the wider public
[35-37]. This enduring popularity may be linked to the
Beagle being seen largely as just a reasonably natural type
of dog without extreme conformation or major social
media hype by celebrity influencers [38].

The current study reports a median adult bodyweight
of 18.19 kg for the wider population of Beagles owned in
the UK, with male Beagles at 19.70 kg weighing over 3 kg
heavier than females at 16.59 kg. Although not giving a
target bodyweight in its Beagle breed standard, the UK
KC does specify a range of 33—-40 cm for height to with-
ers which is similar to the US AKC breed standard that
specifies 33-38 cm height with a weight range of 9.1
13.6 kg [2, 39]. This suggests that the general public pre-
fer to own a larger version of the Beagle than is generally
desired for the show ring and could partially explain the
diminishing KC registrations in the UK despite resilient
wider Beagle ownership.
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Table 2 Prevalence of the most diagnosed disorders at fine-level diagnostic precision in Beagles (n=3,729) under primary veterinary
care at practices participating in the VetCompass Programme in the UK from January 1st to December 31st, 2019

Fine-level disorder No. Prevalence % (95% Female % Male % P-value** Median age
CI¥) prevalence prevalence (years) of af-
fected dogs
Obesity 905 24.27 (22.89-25.65) 25.26 2344 0.211 544 (0.40-15.54)
Periodontal disease 663 17.78 (16.55-19.01) 19.66 16.18 0.007 7.53(1.02-18.63)
Overgrown nail(s) 433 11.61(10.58-12.64) 1217 11.16 0.364 5.08 (0.34-17.26)
Otitis externa 417 18 (10.17-12.19) 10.29 11.97 0114 567 (0.37-15.54)
Anal sac impaction 395 10.59 (9.60-11.58) 1240 9.03 0.001 6.01 (0.49-17.26)
Lipoma 205 5.50 (4. 7776,23) 4.80 6.14 0.086 9.53(1.68-16.61)
Anxiety/distressed 183 491 (4.21-5.60) 469 507 0.637 529(0.42-15.39)
Conjunctivitis 149 4.00 (3.37-4.62) 3.89 411 0.792 446 (0.63-16.09)
Dental disorder 122 327 (2.70-3.84) 3.66 294 0.259 6.44 (0.87-16.42)
Heart murmur 122 3.27 (2.70-3.84) 3.26 3.30 >0.999 940 (040 16.61)
Foreign body 107 2.87(2.33-341) 234 335 0.083 412 (0.31-14.73)
Aural discharge 91 244 (1.95-2.94) 263 223 0.498 3.78 (O 27-13.03)
Diarrhoea 90 241(1.92-291) 217 2.64 0413 8(0.25-15.46)
Allergic skin disorder 83 2.23(1.75-2.70) 1.71 2.69 0.058 6.39 (O 74-13.78)
Postoperative complication (not 81 7 (1.70-2.64) 1.20 299 <0.001 2.35(0.46-1343)
wound-related)
Intoxication/poisoning (food item) 79 2 (1.66-2.58) 1.89 233 0.405 5.68 (0.42-13.34)
Postoperative wound complication 78 2.09 (1.63-2.55) 3.20 112 <0.001 4.03 (0.58-15.13)
Seizure disorder 76 2.04 (1.58-2.49) 1.09 2.84 <0.001 745 (1.00-15.08)
Skin mass 76 2.04 (1.58-2.49) 1.71 233 0.223 8.28 (0.72-16.35)
Anal sac infection 72 93 (1.49-2.37) 2.11 178 0.529 7.50(1.56-13.89)
Gastroenteritis 71 1.90 (1.47-2.34) 1.83 1.98 0.831 3.20(0.27-14.86)
Osteoarthritis 71 1.90 (1.47-2.34) 2.00 1.83 0.790 9.68(2.17-18.63)
Papilloma 70 1.88 (1.44-2.31) 1.77 1.93 0.817 836 (0.75-1541)
Aggression 69 1.85(1.42-2.28) 1.20 244 0.008 5.16 (0.64-13.56)
Skin cyst 67 1.80 (1.37-2.22) 217 142 0.108 7.88(1.37-16.35)
Wound 66 1.77 (1.35-2.19) 137 213 0.104 4.21(0.76-13.05)
Cruciate ligament disease 63 1.69 (1.28-2.10) 1.66 1.73 0.974 7.27 (1.49-15.64)
Musculoskeletal pain 60 1.61(1.21-2.01) 143 1.78 0478 6.08 (0.39-13.91)
Vomiting 60 1.61(1.21-2.01) 1.60 1.62 >0.999 3.35(0.40-15.38)
Multiple masses 58 1.56 (1.16-1.95) 143 167 0.637 1040
(3.09-16.42)
Claw injury 55 147 (1.09-1.86) 131 157 0.602 5.76 (0.99-15.46)
Allergy 53 142 (1.04-1.80) 1.14 1.67 0.220 5.54(0.70-12.52)
Urinary tract infection 53 142 (1.04-1.80) 223 0.71 <0.001 6.14(0.22-16.42)
Soft tissue injury 51 1.37(0.99-1.74) 1.54 1.22 0477 5.06 (0.33-11.78)
Dermatitis 47 1.26 (0.90-1.62) 1.26 122 >0.999 5.82(040-11.52)
Ear disorder 47 1.26 (0.90-1.62) 1.09 142 0.444 8.54(2.00-15.13)

*95% C1 95% confidence interval. ** two-proportion z-test comparing female and male prevalence with P-values<0.05 shown in bold

High levels of obesity could offer another explanation
for the heavier bodyweights in the wider population of
Beagles compared to the ideal targets for sizes of Bea-
gles presented in the show ring as suggested in pedigree
breed standards. The current study identified obesity as
the most commonly diagnosed disorder in Beagles, with
24.27% of Beagles diagnosed annually. This prevalence
is substantially higher than the 7.1% annual prevalence
of obesity previously reported across all dogs in the UK
using a similar methodology to the current study [11].
That previous study also identified the Beagle with 2.67

times odds of obesity compared to crossbred dogs as
having the second highest breed predisposition for obe-
sity, surpassed only by the Pug with 3.12 times the odds
despite active selection pressure for several decades on
the Pug to be ‘never lean nor leggy’ until the breed stan-
dard was recently updated [40]. A tendency towards
normalisation of being overweight has been reported
in Beagles presented for dog showing. The Beagle was
ranked with the ninth highest mean body condition score
(BCS) (9-point scale) among 63 breeds assessed at a
major dog show in the Netherlands, with the 5.45 BCS of
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Table 3 Prevalence of the most common disorders at group-level diagnostic precision in Beagles (n=3,729) under primary veterinary
care at practices participating in the VetCompass Programme in the UK from January 1st to December 31st, 2019

Group-level disorder No. Prevalence % (95% CI*) Female % Male % P-value** Median age
prevalence prevalence (years) of af-
fected dogs
Obesity 905 24.27 (22.89-25.65) 25.26 2344 0211 544 (040-15.54)
Dental disorder 801 48 (20.16-22.80) 23.71 19.58 0.003 7.21(0.22-18.63)
Ear disorder 508 13.62 (12.52-14.72) 13.03 14.16 0.341 548(0.27 15.54)
Claw/nail disorder 490 4(12.06-14.22) 1343 12.89 0.660 5.18(0.34 17.26)
Anal sac disorder 414 0(10.09-12.11) 12.86 9.59 0.002 6.15 (0.49-17.26)
Skin disorder 408 10.94 (9 94-11.94) 9.83 11.92 0.047 6.15(0.40-18.63)
Neoplasia 407 1091 (9.91-11.92) 10.34 11.36 0.344 9.00(0.75-16.61)
Enteropathy 378 10.14 (9.1 7-11.11) 10.11 10.15 >0.999 3.12(0.22-1642)
Mass 318 8.53(7.63-942) 8.11 8.88 0438 8.71(0.67-1642)
Behavioural disorder 3N 8.34 (7.45-9.23) 737 9.18 0.053 5.05(0.29-16.61)
Musculoskeletal disorder 311 834 (7.45-9.23) 834 837 >0.999 7.31(0.25-18.63)
Ophthalmological disorder 270 7.24 (6.41-8.07) 7.54 6.95 0.527 5.06 (0.29-17.26)
Traumatic injury 165 442 (3.76-5.08) 3.71 5.07 0.054 4.17 (O 20-13.46)
Heart disorder 155 6 (3.52-4.80) 417 416 >0.999 942 (0.31-16.61)
Complication associated with 151 4.05 (3.42-4.68) 4.17 391 0.744 2.57 (O 46-15.13)
clinical care
Brain disorder 140 3.75(3.14-4.36) 2.40 492 <0.001 6.96 (0.34-16.42)
Respiratory tract disorder 136 3.65(3.05-4.25) 343 3.86 0.545 3.08 (0.22-15.54)
Parasite infestation 122 3.27 (2.70-3.84) 3.20 335 0.871 1.85 (O 22-17.26)
Foreign body 107 2.87(2.33-341) 234 335 0.083 4.12(031-14.73)
Intoxication 106 2.84(2.31-3.38) 2.23 340 0.041 4.98 (O 42-15.54)

*95% C1 95% confidence interval. ** two-proportion z-test comparing female and male prevalence with P-values<0.05 shown in bold

Rank of disorders within age groups

’
Anal sac 7 6 6
- Aural 4 3 5
— =  Behavioural 5 7 12
X = Claw/nail 3 4 7
8 Complication 10 17 18
c 20 Dental 8 2 1
% = Enteropathy 1 9 "
P - Heart 25 20 10
o Mass 20 12 4
Musculoskeletal 14 8 8
=  Neoplasia 22 10 2
10- - Obesity 2 1 3
Ophthalmologic 6 11 13
Skin 9 5 9

2 4 6 8 10 12 14
Age (years)

Fig. 3 Prevalence of the 10 most common group-level disorders within each of three age bands (under 3 years n=1,274,3-7 years n=1,276, over 7 years
n=1,168) in Beagles under primary veterinary care at UK practices participating in the VetCompass Programme from January 1st to December 31st, 2019.
Complication refers to complication associated with clinical care
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Table 4 Mortality in Beagles with a recorded cause of death
under primary veterinary care at UK practices participating in the
VetCompass Programme from January 1st to December 31st,
2019.N=296

Group-level disorder Count Percent (95% CI¥)
Neoplasia 57 19.26 (14.76-23.75)
Mass 39 13.18 (9.32-17.03)
Poor quality of life 38 12.84(9.03-16.65)
Brain disorder 20 6.76 (3.90-9.62)
Kidney disorder 20 6.76 (3.90-9.62)
Liver disorder 16 541(2.83-7.98)
Heart disorder 13 439 (2.06— 673)
Behavioural disorder 12 405 (1.81-6.30)
Endocrine disorder 9 3.04(16 568)
Collapsed 8 2.70(1.38-5.24)
Haematopoietic disorder 6 2.03(0.93-4.35)
Respiratory tract disorder 6 2.03(0.93-4.35)
Spinal cord disorder 6 2.03(0.93-4.35)
Skin disorder 5 69 (0.72-3.89)
Abdominal disorder 4 1.35(0.53-342)
Incontinence 4 1.35(0.53-342)
Traumatic injury 4 1.35(0.53-3.42)
Lethargy 3 1.01 (0.35-2.94)
Spinal arthropathy 3 01 (0.35-2.94)
Other 23 7.77 (4.72-10.82)

*Cl confidence interval **Separate categories are presented for group-level
disorders with >3 affected dogs

the Beagle statistically significantly higher (P<0.05) than
the 4.67 BCS for the dogs overall [41]. Analysis of data
gathered on dogs visiting private veterinary clinics in
Japan reported the Beagle with the fourth highest preva-
lence of overweight or obesity from 103 breeds assessed,
with their prevalence of 26.2% being very similar to the
24.27% current result [42]. There is substantial evidence
that neutering is a strong predisposing factor for obesity
in dogs, and especially for males [43—45]. The 66.42%
proportional neutering in Beagles at the end of the cur-
rent study was substantially higher than the 43.74% pre-
viously reported for dogs overall during 2019 from the
same underlying data source [35]. This suggests that the
high levels of obesity recorded in the current population
of Beagles may in part reflect high levels of neutering
and that greater consideration should be given to obesity
awareness and prevention when deciding on neutering of
Beagles. However, given that neuter status was recorded
at the end of the study period after which all of the disor-
ders recorded in study has already occurred, the current
data did not lend themselves to deeper analysis to explore
neutering as a causal factor for these disorders. The twin
factors of a strong breed predisposition as well as high
prevalence suggest that obesity should be considered as
a major breed welfare issue for the Beagle and should be
prioritised for attention by Beagle breed clubs and own-
ers [46]. The current study did not capture clinical data
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on the duration and severity of obesity that would be
needed to fully evaluate the overall welfare impact of obe-
sity in Beagles [47]. However, a previous study that did
extract prevalence, duration and severity data on com-
mon disorders in dogs from veterinary clinical records
reported obesity as having the third highest overall wel-
fare impact on dogs, surpassed only by dental disease and
osteoarthritis [48]. Paradoxically, predisposition to obe-
sity has contributed to greater emphasis on using Beagles
as a laboratory model for human obesity research to bet-
ter understand obesogenic genetics and pathophysiology
[49-51]. Obesity has been reported to shorten life span
[52], reduce quality of life [53] and lead to higher fre-
quency of important comorbid disorders including osteo-
arthritis, diabetes mellitus and certain types of neoplasia
[54-56]. Despite these high rates of obesity, many dog
owners understand that regular physical exercise benefits
their own health and may opt to own a Beagle because,
as a breed originally invented as a working animal, they
accept that companion animal Beagles still need regular
exercise [57]. It should be noted however that changes
to the type and volume of diet fed, along with attention
to broader feeding practices, are considered critical for
effective weight loss in dog that are already obese [58].
A UK questionnaire survey of owners of 17,028 dogs
identified Beagles as a breed given frequent exercise by
owners, with 80% of owners stating that they gave their
Beagle more than one hour of exercise daily [59]. The
current results suggest that overweight/obesity should be
considered as a priority disorder in Beagles, with owners
encouraged to take proactive actions to ward off obesity
as a high welfare condition that is highly preventable [46,
60].

Potentially linked to a predisposition to obesity, the
current study identified that lipoma had a prevalence of
5.50%, making lipoma the sixth most commonly diag-
nosed disorder in Beagles. This prevalence was almost
four times higher than the 1.44% prevalence previously
identified in dogs overall in the UK, using a similar
methodology [21]. Supporting predisposition to lipoma,
a previous study that specifically focused on lipoma in
dogs under primary veterinary care in the UK reported
Beagles with 2.03 times the odds of lipoma compared to
crossbred dogs, after accounting for other confounding
factors [61]. Owners should be made aware of these high
risks of lipoma in Beagles, both to reduce owner alarm
when encountering a lipoma mass on their dog and also
to encourage regular inspection for suspicious masses
that can promote earlier formal veterinary diagnosis and
management.

The current study identified periodontal disease as the
second most common disorder diagnosed in Beagles in
the UK, with an annual prevalence of 17.78%. This value
is substantially higher than the 12.52% annual prevalence
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previously reported in dogs overall in the UK using a
similar methodology to the current study [62]. Analysis
of US veterinary clinical records reported a 5-year period
prevalence of 23.2% periodontal disease in Beagles that
was also substantially higher than the 18.2% prevalence
reported for dogs overall [10]. The higher prevalence val-
ues in the US study compared to the UK study may be
explained by the US study using a 5-year period to iden-
tify cases which would give a longer time for dogs to
meet the periodontal disease case definition compared to
the one-year period used in the current study. However,
both studies consistently showed higher results for Bea-
gles compared to dogs overall, suggesting a breed pre-
disposition to periodontal disease in Beagles. However,
even the relatively high prevalence of clinically diagnosed
disease may substantially underestimate the true level. A
study of research Beagles used full mouth examination
under anaesthesia and identified 84% of Beagles aged
over 3 years as affected by periodontal disease [63]. Peri-
odontal disease carries high welfare costs for dogs from
both local sequelae including tooth loss, tooth mobility,
dental abscesses and halitosis, and also systemic effects
on renal, myocardial and hepatic function [64—67]. The
current results suggest that owners and veterinary sur-
geons should place increased emphasis on maintaining
good oral hygiene in Beagles to both prevent and man-
age periodontal disease as a priority disorder in the breed
[68—70].

Anxious/distressed was the seventh most common
disorder recorded in Beagles, with 4.92% of Beagles
affected compared to a previous report 0.58% dogs over-
all affected in the wider UK dog population [21]. Anx-
ious behaviours include, but are not limited to, social
anxiety, separation anxiety, noise phobia, compulsive
behaviours, and fear [71]. It may be that a high contribu-
tion of rehomed laboratory Beagles to the overall wider
Beagle population could partially explain this apparently
high risk for anxious behaviours. Rehomed laboratory
Beagles could be at increased risk of developing anxious
behaviours because of their previous exposure to poten-
tially stress-inducing circumstances such as decreased
interactions with humans and confined living areas, and
also because of their common stereotypies observed in
laboratory-based settings that could cultivate or enhance
anxious behaviours [72]. However, an observational test
study of 74 laboratory Beagles in their new homes at 6
weeks post-adoption in Germany reported that most of
the re-homed dogs showed friendly behaviour towards
both humans and dogs and were generally tolerant dur-
ing physical manipulations by the owner, although the
results did show that those dogs bred in the research
facility itself scored significantly better than the dogs
purchased externally from commercial laboratory dog
breeders [73]. A questionnaire survey of owners who had
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rehomed 16 laboratory Beagles reported the dogs had
generally adjusted well to their new home environment,
although those particular dogs had undergone a sociali-
sation training programme lasting several months while
the dogs were still in the laboratory [19]. Any potentially
increased risk of anxious behaviours is a concern because
anxious behaviours have been shown to reduce the wel-
fare of the dog over the duration of their life and also to
contribute to a shortened lifespan either due to chronic
stress or early euthanasia [74]. It is important that current
and future owners of Beagles are aware of the health risks
for dogs from stress so that they can aim to reduce levels
of stress/anxiety, although this requires time and com-
mitment from the owners as well as potentially accessing
professional help from behaviour specialists [75].

There is increasing focus on understanding the roles
that extreme conformation play as factors predisposing
to health and welfare issues in dogs [38, 76, 77]. Extreme
conformation in dogs is defined as ‘a physical appear-
ance that has been so significantly altered by human-
kind away from the ancestral natural canine appearance
that affected dogs commonly suffer from poor health
and welfare, with negative impacts on their quality and
quantity of life’ [38]. Breeds that are highly affected by
extreme conformation tend to show several of their com-
mon disorders as strongly linked to conformation. For
example, five of the 20 most common disorders for the
French Bulldog are linked to extreme conformation: skin
fold dermatitis, prolapsed nictitans gland, brachycephalic
obstructive airway syndrome (BOAS), patellar luxation
and corneal ulceration [78]. For the English Bulldog, six
of the top 20 disorders are linked to extreme conforma-
tion: skin fold dermatitis, prolapsed gland of third eyelid,
entropion, BOAS, corneal ulceration and prognathism
[79]. And for the Pug, four of the top 20 disorders are
linked to extreme conformation: corneal disorder, BOAS,
retained deciduous tooth and intertrigo [80]. However, a
similar analysis of the top 20 disorders of Beagles in the
current study does not reveal any disorders linked to
extreme conformation. Indeed, the five most common
disorders reported in the current paper are exactly the
same as the top five previously reported in dogs overall in
the UK, albeit with the order jumbled and with the Bea-
gle showing generally higher prevalence [21]. This sug-
gests that the Beagle cannot be considered as an extreme
breed but largely as dog with a typical canine confor-
mation, perhaps a very good example of the so-called
Goldilocks dog that is ‘just right’ from a conformational
perspective [81].

The median age at death of Beagles in the current study
was 11.28 years, which is shorter than the 12.0 years
median age at death previously reported for dogs overall
in England based on a similar methodology to the cur-
rent study [82]. In support of this slightly shorter age at
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death, a life table study based on UK primary care veteri-
nary data reported a median life expectancy of 9.85 years
from the first year of life for Beagles that was shorter than
the 11.23 years life expectancy for the study dogs over-
all [83]. In contrast, however, a questionnaire survey
sent to UK breed clubs reported a median age at death
of 12.67 years for Kennel Club registered Beagles in the
UK which was longer than the 11.25 years overall median
age at death across all the breeds included [84]. This con-
trast in relative age at death may reflect the effects of the
differing underlying comparator populations used, with
the veterinary study comparing Beagle age at death to all
dogs including crossbreds whereas the Kennel Cub study
was restricted to only a limited set of 165 recognised
pedigree breeds. Crossbred dogs are widely reported to
outlive purebred dogs by at least one year [82, 85]. Lab-
oratory Beagles have also been reported with a age at
death of 12.5 years that is higher than the current study,
although this may be related to selection bias towards the
healthier subset of dogs that live past a certain age that
are included in laboratory research [86]. Overall, it would
seem that Beagles fare well in terms of age at death com-
pared to many other pure breeds but do not live as long
as many other types of dog in the wider population that
are not pure breed. It should be noted that the current
study reported the ages at death within a limited tempo-
ral window among a random sample of dogs under pri-
mary veterinary care but these data are subject to right
censoring bias when interpreted as reflecting true longev-
ity [87]. While the current methods offer some compara-
tive data on lifespan within Beagles that can be compared
with results for other breeds from studies that used the
same methods [20, 22], future work that follows a cohort
of dogs from birth to death in all the dogs, e.g. Golden
Retriever Lifetime Study [88] or Dogslife [89], would offer
stronger evidence on true longevity. The most common
causes of mortality in Beagles at grouped-level of diagnos-
tic precision was neoplasia (19.26%) and mass (13.18%),
with many of the latter potentially also being uncon-
firmed neoplasia. However, neoplasia is widely reported
as the most common cause of death in canines overall
[82, 84, 90, 91]. Subsequent analysis of the data from the
Kennel Club study discussed above reported that 27.0%
of deaths across all the pedigree dogs were ascribed to
cancer but this proportion was higher at 32.8% for Bea-
gles [84, 92]. Cancers with evidence of predisposition in
the Beagle include mammary, urinary tract, prostate and
thyroid neoplasia [92]. This could suggest some genetic
or environmental predisposition to neoplasia in Beagles
but equally could reflect an effect from their non-extreme
conformation whereby the breed is spared the compet-
ing effects from other disorders related to extreme con-
formation that can promote premature mortality. Either
way, neoplasia is linked with the mortality of around a
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quarter of Beagle dogs and owners should be adequately
prepared for this potential eventuality.

Limitations

The current study had some limitations. Although the
study reports on absolute disorder risk, future work that
also extracted diagnosis data on the non-Beagle dogs
in the underlying population would be needed for for-
mal reporting of breed predispositions [93]. Similarly,
the current study used the disorder prevalence results
to infer somewhat on welfare impact but fuller welfare
impact assessment would also require additional extrac-
tion of disorder duration and severity data [48]. The cur-
rent study relied on the accuracy of record-making and
clinical acumen of the primary care veterinary teams for
the current data. The current study represented only the
subset of Beagles that were owned as pets in the UK but
did not include those Beagles that are being commer-
cially bred, or currently being used, as laboratory ani-
mals. Following decades of reproductive isolation along
with genetic selection to meet the physical and behav-
ioural requirements for a life in an experimental environ-
ment, it is possible that laboratory Beagles may now be
quite phenotypically, behaviourally and genetically differ-
ent from their pet Beagles counterparts. Future work that
compares these two sub-populations of Beagles would be
important to better understand how the current results
can generalise to laboratory Beagles and also perhaps
to gain more insight into the extent to which scientific
results based on laboratory Beagles can be generalised to
the wider population of Beagles or even to dogs overall
[94].

Conclusions

Beagles represent almost 1% of all UK dogs. Their disor-
der profile suggests the breed should not be considered
to have an extreme conformation. However, while the
list of the most commonly diagnosed disorders is simi-
lar between Beagles and all other non-Beagle dogs, the
prevalence of the most common disorders appear gener-
ally higher in Beagles. Consequently, owners and veteri-
nary teams should put special emphasis on care related
to bodyweight control and dental hygiene in Beagles.
Their median longevity of 11.28 years suggests reason-
able overall health but neoplasia is a common biomedical
cause of death in Beagles.
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