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Abstract 

Background The English Cocker Spaniel (ECS) is one of the most popular dog breeds in the UK but information 
on disorder predisposition and protection is limited. Using anonymised veterinary clinical data from the VetCompass™ 
Programme, this study aimed to compare disorder predisposition and protection between the ECS and the remain-
ing dogs under primary veterinary care in the UK during 2016. Electronic patient records for random samples of ECS 
and non-ECS were reviewed. The most common disorders diagnosed during 2016 were extracted and compared 
using multivariable logistic regression, controlling for confounders.

Results The analysis included random samples of 2510/10,313 (24.3%) ECS and 7813/326,552 (2.39%) non-ECS. 
After accounting for confounding by age, sex, bodyweight within breed-sex, insurance status and veterinary practice 
group, the ECS had increased odds of 21/43 (48.85%) disorders at fine-level precision, with highest odds for aural 
discharge (odds ratio (OR) 14.66, 95% confidence interval (CI): 7.73–30.90, P <  0.001) and keratoconjunctivitis sicca 
(OR 7.64, 95% CI: 4.33–14.14, P <  0.001) and lowest odds for atopic dermatitis (OR 0.14, 95% CI: 0.05–0.31, P <  0.001) 
and allergy (OR 0.14, 95% CI: 0.06–0.28, P <  0.001).

Conclusions This study provides evidence for strong predisposition to aural and ocular disorders and protection 
from hypersensitivity disorders in the ECS. These results can aid dog owners, breeders, and veterinarians to better 
monitor health in ECS, and promote earlier diagnosis with improved prognosis. Further, the results can help breeding 
organisations establish key priorities the health-based reforms of the ECS.
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Plain English Summary
The English Cocker Spaniel is a popular dog breed in 
the UK but there is limited information regarding how 
healthy the breed is compared to dogs overall in the UK. 
The VetCompass™ Programme collects anonymised 
clinical notes on dogs attending first-opinion veterinary 
practices in the UK. Using VetCompass information, 
this study compared a range of common disorders in the 
English Cocker Spaniel and dogs that were not English 
Cocker Spaniel to identify which disorders had higher or 
lower risk in English Cocker Spaniels. The study builds 
on a previous publication exploring disease occurrence 
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in the English Cocker Spaniel using data from the Vet-
Compass™ Programme. Using information on 2510 Eng-
lish Cocker Spaniels and 7813 other types of dogs, the 
English Cocker Spaniel had higher risk of 21/43 (48.84%) 
and lower risk of 11/43 (25.58%) disorders compared to 
all remaining dogs. Disorders with the highest risk in 
English Cocker Spaniels included ear discharge (14.66 
times the risk), keratoconjunctivitis sicca (dry eye, 7.64 
times the risk), and musculoskeletal pain (7.06 times the 
risk), while disorders with the lowest risk included alope-
cia (hair loss), atopic dermatitis (skin disease associated 
with allergy), and allergy in general. This study shows that 
first-opinion clinical records can help us to better under-
stand breed health. The results highlight ear and eye 
problems as key health issues for English Cocker Span-
iels that owners and veterinarians should be especially 
vigilant about. This awareness can be also help breeding 
organisations and breeders to improve breeding deci-
sions and through identification of key priorities for the 
health of the ECS.

Background
Selective breeding during the domestication of the dog 
has resulted in 800 distinct breeds, many of which show 
exaggerated characteristics compared with their pro-
genitor wild-type canines that were selected towards 
to enhance their usefulness and desirability to humans 
[1–3]. This selection for specific characteristics and 
behaviours has resulted in wide physical and behavioural 
diversity between breeds while paradoxically reducing 
physical, behavioural and genetic variation within breeds 
[4]. High levels of health problems within some breeds 
have been attributed to this loss of genetic heterogeneity 
and accumulation of detrimental genes as well as to exag-
geration of anatomical features to levels of extreme con-
formation that can often combine to lead to suffering and 
reduced quality of life [4, 5]. However, reliable evidence 
on fuller health profiles that offer information on disor-
der predispositions and protections is limited for many 
breeds, even though this is critically needed to support 
effective progress towards reforming breed health [6].

The English Cocker Spaniel (ECS) was first recognised 
as a distinct breed by The Royal Kennel Club in 1893 and 
was originally selectively bred to suit the work and ter-
rain for hunting woodcock [7]. The ECS is currently one 
of the most popular dog breeds within the UK, but is 
now owned mainly as a companion domestic pet rather 
than as a working animal. The ECS was the third most 
commonly registered breed with The Royal Kennel Club 
(UK) in 2022, the fourth most common breed under 
primary veterinary care in 2019 in the VetCompass™ 
Programme in the UK, and the fifth most commonly 
microchipped breed in the UK between 2004 and 2014 

[3, 8, 9]. According to the breed standard, the ECS should 
be merry, gentle, affectionate, full of life and exuberant, 
with a silky coat and a strong and compact body, but this 
description offers little in terms of firm health informa-
tion [7].

Disorder prevalence describes the proportion of 
affected individuals from some wider population [10]. 
In a previous VetCompass study on disorder occurrence 
in ECS, the disorders with the highest prevalence were 
periodontal disease (20.97%), otitis externa (10.09%), 
obesity (9.88%), anal sac impaction (8.07%) and diar-
rhoea (4.87%) [11]. In contrast to reporting the absolute 
number of disorders, disorder predisposition and pro-
tection offer an alternative perspective on breed health 
by reporting health as a value relative to the health of 
some other group of animals e.g. comparing disorder 
risk in one breed compared to all remaining dogs [12]. 
Predisposition describes an increased susceptibility 
to a certain disorder that could result from individual 
or combined risk factors such as genetics, conforma-
tion, sex, age, and environmental factors, while protec-
tion describes a reduced susceptibility [6]. The ECS has 
been reported in the literature as predisposed to several 
disorders including otitis externa [13–15], hypothyroid-
ism [16], lipoma [17], mammary tumours [18, 19], peri-
odontal disease [20], non-neoplastic anal sac disorders 
[21, 22], pancreatitis [22, 23] and keratoconjunctivitis 
sicca [22, 24, 25]. Protections reported in the ECS include 
osteoarthritis [22, 26], cruciate ligament disease [22, 27], 
elbow and hip dysplasia [22], and skin-related disorders 
such as chronic itching, dermatitis, allergic skin disorder, 
and alopecia [22]. Disorder predisposition offers noth-
ing about the frequency of the disorder, so that a dis-
order with no breed predisposition may still carry high 
prevalence and therefore high overall health and welfare 
impact for a breed [10, 28]. Thus, access to information 
on both disorder prevalence and predisposition/protec-
tion is necessary for fuller understanding of the relevance 
of individual disorders to the overall health profile of a 
breed. Partially meeting this need, some previous studies 
have provided some useful information on disease occur-
rence and risk in the ECS but overall inference from these 
results is limited by differences introduced from studying 
different dog populations and using diverse data sources 
[14, 19, 22, 23, 27]. Further, the univariable analyses used 
in many of these early studies failed to account for major 
confounders such as age, sex, and bodyweight. To date, 
there is no published comprehensive summary of dis-
order predisposition and protection in the ECS across a 
wide range of disorders in a single dataset. Such informa-
tion would assist kennel clubs to develop evidence-based 
breed-specific health plans to prioritise and address key 
health issues within breeds [29].
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Population-based secondary data from primary-
care veterinary practices offer many research benefits 
because of access to large datasets, the possibility to 
explore both common and rare events, diagnoses made 
by veterinary surgeons, contemporaneous recording 
of the clinical records at the time of the clinical events 
and good generalisability of the results to the wider 
dog population [30]. Our previous work has described 
common disorders diagnosed in ECS in the UK, which 
is useful to provide an evidence base on disorders that 
are leading contributors to the overall disorder burden 
in the breed [11]. However, this published descriptive 
information does not identify which disorders are more 
or less common in the ECS compared to other dogs in 
the UK. This comparative information is needed to iden-
tify further  welfare opportunities for additional focus 
by breeders and owners. Using anonymised veterinary 
clinical data from the VetCompass™ Programme [31], 
this study aimed to evaluate disorder predisposition and 
protection between the ECS and the remaining non-
ECS dogs under primary veterinary care in the UK dur-
ing 2016. The specific objective was to report the odds 
ratios for the most common disorders in two groups of 
dogs: the ECS that were included in our previous study 
[11] compared to a group of non-ECS dogs, using multi-
variable modelling controlling for potential demographic 
confounding variables. Based on some prior evidence 
of predisposition to otitis externa [13–15], the study 
hypothesised that ECS have higher odds of ear disorders 
including otitis externa compared with non-ECS. These 
results could assist breeders, veterinary practitioners, 
and owners to detect, predict, prevent and manage key 
health and welfare opportunities for the ECS.

Methods
The study population included all available dogs under 
primary veterinary care at clinics participating in the Vet-
Compass™ Programme during 2016. Dogs under veteri-
nary care were defined as those with either a) at least one 
electronic patient record (EPR) (free-text clinical note, 
treatment or bodyweight) recorded during 2016 or b) at 
least one EPR recorded during both 2015 and 2017. Vet-
Compass collates de-identified EPR data from primary-
care veterinary practices in the UK for epidemiological 
research [31]. Data fields available for the current study 
included a unique animal identifier along with species, 
breed, date of birth, sex, neuter status, insurance status 
along with bodyweight, treatment and free-form text 
clinical notes with relevant dates. Ethics approval was 
obtained from the RVC Ethics and Welfare Committee 
(reference number SR2018–1652).

A retrospective cohort study design was used that fol-
lowed the clinical records of each dog in the analysis 

over a full year (2016) to benefit from the ability of this 
study design to evaluate multiple outcomes and account 
for several confounders in the analysis [32]. Contempo-
raneous recording of the clinical data at the time of each 
clinical event combined with blinding of the participating 
veterinary professionals to the research question being 
explored also reduced issues of recall and observer bias 
in the current cohort design compared to other observa-
tional study designs [10].

Breed information entered by the participating prac-
tices was cleaned and mapped to a VetCompass breed list 
derived and extended from the VeNom Coding breed list 
[33]. Dogs recorded as English Cocker Spaniel or Cocker 
Spaniel were categorised as ECS and all remaining dogs 
were categorised as non-ECS. Sample size calculations 
in Epi info (CDC) estimated that approximately 720 ECS 
and 3596 non-ECS were needed to detect an odds ratio 
of ≥  1.5, based on an estimated 10% of ECS recorded 
with otitis externa during the study period as reported in 
our previous publication [11], with 80% power and 95% 
confidence assuming 5:1 ratio of non-ECS to ECS in the 
study population [34].

Neuter status was defined by the final available 
EPR neuter value and was combined with sex: female 
entire, female neutered, male entire and male neu-
tered. Adult bodyweight was defined as the mean of 
all bodyweight (kg) values recorded for each dog after 
reaching 18 months old. Mean adult bodyweight was 
reported overall and broken down by sex for all breeds 
with adult bodyweight available for at least 100 dogs. 
Bodyweight was further categorised as “at or above the 
breed-sex mean”, “below the breed-sex mean” and “no 
recorded bodyweight”. Age (years) at the final study 
date (December 31, 2016) was categorised: ≤ 3.0, 3.0 to 
< 6.0, 6.0 to < 9.0, 9.0 to < 12.0 and ≥ 12.0. The data were 
derived from three veterinary practice groups (which 
were de-identified as A-C) including 510 clinics that 
were distributed across the UK. Insurance status was 
categorised as insured or not insured as recorded by 
the final available EPR.

The list of unique animal identification numbers for all 
dogs under veterinary care in 2016 was randomly ordered 
and the clinical records of randomly selected subsets 
of ECS and non-ECS were reviewed manually in detail 
to extract the most definitive diagnoses recorded for all 
disorders that existed during 2016 [11]. No informa-
tion was extracted on the owner’s original rationale (e.g. 
seeking prophylactic care versus presenting a dog with 
prior awareness of health issues) for seeking veterinary 
care across the range of veterinary interactions that may 
have occurred during this year of interest. The extracted 
diagnosis terms were mapped to a dual hierarchy of diag-
nostic precision for analysis: fine-level precision and 
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grouped-level precision as previously described [11, 35]. 
Elective (e.g. neutering) or prophylactic (e.g. vaccina-
tion) clinical events were not included. No distinction 
was made between pre-existing and incident disorder 
presentations.

Following data checking and cleaning in Excel (Micro-
soft Office Excel 2013, Microsoft Corp.), analyses were 
conducted using R version 4.2.1 [36]. The age, adult bod-
yweight, insurance status, and sex-neuter status for ECS 
and non-ECS under veterinary care during 2016 were 
described. Continuous variables were non-normally dis-
tributed and therefore summarised using median, inter-
quartile range (IQR) and range. The Mann-Whitney 
U test and chi-square test were used as appropriate for 
comparison of demographic data between ECS and non-
ECS [37, 38]. One-year period prevalence values were 
reported separately for ECS and non-ECS to describe 
the probability of diagnosis at least once during 2016. 
The final combined list of 43 fine-level disorders merged 
the 31 most common disorders in each of ECS and non-
ECS, and the final combined list of 33 group-level disor-
ders merged the 30 most common disorders in each of 
ECS and non-ECS. Multivariable modelling used binary 
logistic regression to report the odds for each disorder 
in these combined lists in ECS compared with non-ECS. 
A separate model was created for each fine-level and 
group-level disorder. Information theory was applied to 
generate a list of confounding variables that were consist-
ently included alongside the breed variable in each model 
[39, 40]. Breed was an a priori factor of interest and the 

models additionally included age (years), at/above or 
below mean bodyweight for the breed-sex, insurance 
status, sex-neuter status, and veterinary practice group. 
Model fit was assessed with the Hosmer-Lemeshow Test 
[41]. Statistical significance was set at the 5% level.

Results
Demographics
The study population included 336,865 dogs under veter-
inary care during 2016, of which 10,313 (3.06%) were ECS 
and 326,552 (96.94%) were non-ECS. Random samples 
of 2510/10,313 (24.3%) ECS and 7813/326,552 (2.39%) 
non-ECS were included in the analysis, with descriptive 
results reported for these sampled dogs (Table 1). Median 
age did not differ between ECS (4.35 years, IQR 2.16–
7.96, range 0.18–17.51) and non-ECS (4.42 years, IQR 
2.17–8.05, range 0.22–20.46) (Mann-Whitney U test, 
P = 0.377). Median adult bodyweight of ECS (14.80 kg, 
IQR 12.90–17.00, range 8.40–23.20) was heavier than 
non-ECS (13.63 kg, IQR 8.00–25.10, range 1.41–85.00) 
(Mann-Whitney U test, P = 0.001). Data completeness 
were age 97.82%, bodyweight 66.78%, breed 99.49%, 
insurance status 100%, and neuter status 99.71%.

Disorder predispositions and protections
During 2016, there were 1769/2510 (70.48%) ECS and 
5234/7813 (66.99%) non-ECS diagnosed with ≥ 1 disor-
der. After accounting for age, at/above or below breed-
sex mean bodyweight, insurance status, sex-neuter 
status and veterinary practice group, ECS had 1.12 (95% 

Table 1 Demographics in English Cocker Spaniels (ECS, n = 2510) and dogs other than ECS (non-ECS, n = 7813) under primary 
veterinary care in the UK during 2016. The P-value describes univariable comparison between ECS and non-ECS for that 
variable. P-values ≤ 0.05 are in bold

Variable Category ECS count (%) Non-ECS count (%) P-value

Age (years) <  3 860 (34.36) 2670 (35.15) 0.005
3 to < 6 712 (28.45) 2069 (27.24)

6 to < 9 447 (17.86) 1344 (17.70)

9 to < 12 337 (13.46) 914 (12.03)

≥ 12 147 (5.87) 598 (7.87)

Sex and neuter status Female entire 622 (24.79) 2210 (28.39) 0.004
Female neutered 512 (20.41) 1548 (19.89)

Male entire 802 (31.96) 2294 (29.47)

Male neutered 573 (22.84) 1732 (22.25)

At/above or below mean bodyweight 
for breed-sex

At or above 841 (33.51) 2320 (29.69) 0.394

Below 950 (37.85) 2751 (35.21)

Not recorded 719 (28.65) 2742 (35.09)

Insurance status Not insured 2240 (89.24) 7212 (92.31) < 0.001
Insured 270 (10.76) 601 (7.69)

Veterinary practice group A 581 (23.15) 2025 (25.92) 0.021
B 19 (0.76) 55 (0.70)

C 1910 (76.10) 5733 (73.38)



Page 5 of 13Engdahl et al. Canine Medicine and Genetics            (2024) 11:1  

CI 1.02–1.25, P = 0.023) times the odds of ≥ 1 diagnosis 
compared to non-ECS.

After accounting for confounding using multivari-
able methods, ECS had significantly increased odds of 
21/43 (48.84%) fine-level disorders compared to non-
ECS (Table  2). The disorders with the highest odds in 
ECS were aural discharge (OR 14.66 95% CI: 7.73–30.80; 
P <   0.001), keratoconjunctivitis sicca (OR 7.64; 95% CI: 
4.33–14.14; P <   0.001), musculoskeletal pain (OR 7.06; 
95% CI: 3.74–14.08; P <  0.001), subcutaneous mass (OR 
4.92; 95% CI: 2.92–8.46; P <  0.001), and ear disorder (OR 
3.59; 95% CI: 2.33–5.57; P <  0.001). English Cocker Span-
iels had significantly reduced odds of 11/43 (25.58%) fine-
level disorders, with the lowest odds being for alopecia 
(OR 0.35; 95% CI: 0.16–0.67; P = 0.003), atopic dermatitis 
(OR 0.14; 95% CI: 0.05–0.31; P <  0.001), and allergy (OR 
0.14; 95% CI: 0.06–0.28; P <  0.001).

At a grouped level of disorder precision, after account-
ing for confounding using multivariable methods, ECS 
had significantly increased odds of 13/33 (39.39%) group-
level disorders compared to non-ECS (Table  3). The 
group-level disorders with the highest odds in ECS were 
oral cavity disorder (not stated as related to dental dis-
ease, OR 5.04; 95% CI: 2.91–8.95, P <  0.001), foreign body 
(OR 2.60; 95% CI: 1.84–3.67, P <   0.001), complications 
associated with clinical care (OR 2.26; 95% CI: 1.76–2.89, 
P <   0.001), polyuria/polydipsia (OR 1.92, 95% CI: 1.12–
3.25, P = 0.016) and intoxication (OR 1.86; 95% CI: 1.10–
3.08, P = 0.017). English Cocker Spaniels had significantly 
reduced odds of 4/33 (12.12%) group-level disorders; skin 
disorders (OR 0.70, 95% CI: 0.60–0.80, P <   0.001), her-
nia (OR 0.52, 95% CI: 0.27–0.92, P = 0.036), incontinence 
(OR 0.44, 95% CI: 0.21–0.82, P = 0.017), and claw/nail 
disorders (OR 0.43; 95% CI: 0.34–0.54, P <  0.001).

Discussion
This is the largest study to date reporting on  disorder 
predisposition and protection specifically in the ECS. 
The study builds on the prevalence information reported 
in a preceding publication on demography and disorders 
in ECS by adding comparative risk values across a range 
of common disorders between ECS and the remaining 
dogs under primary veterinary care in the UK [11]. The 
hypothesis for predisposition to ear disorders including 
otitis externa was supported, with ECS having 1.75 the 
odds of ear disorders compared with non-ECS at group-
level precision.

At a fine-level diagnostic precision, the ECS had higher 
odds of 21/43 (48.84%) disorders and reduced odds of 
11/43 (25.58%) disorders compared to non-ECS. Thus, 
the ECS had significantly different odds to non-ECS for 
32/43 (74.42%) fine-level disorders. Studies using a simi-
lar methodology have been published for several breeds, 

such as the Labrador Retriever (increased/decreased 
odds of 34.3%/20.0% disorders, respectively), Staf-
fordshire Bull Terrier (increased/decreased odds of 
11.1%/13.9% disorders), Pug (increased/decreased odds 
of 57.5%/17.5% disorders), English Bulldog (increased/
decreased odds of 55.8%/14.0% disorders), and French 
Bulldog (increased/decreased odds of 46.5%/25.6% disor-
ders) [12, 42–45].

These results suggest that the disorder profile of the 
ECS is quite different to the typical dog. Overall, ECS 
had 1.12 times the odds of having at least one fine-level 
disorder diagnosed compared to non-ECS, suggesting a 
somewhat higher disease burden in the ECS compared to 
non-ECS. However, an understanding of the fuller impli-
cations of this increased frequency risk on the overall 
disorder burden and welfare of ECS would require addi-
tional consideration of information on severity and dura-
tion across all these disorders that is largely not currently 
available [28].

Ear disorders
In alignment with previous reports of predisposition 
to otitis externa in several studies [13–15], the current 
study also showed increased odds of several ear-related 
problems in the ECS, including aural discharge (OR 
14.66), ear disorder (OR 3.59), and otitis externa (OR 
1.40). Primary causes of otitis externa that can initiate 
the inflammatory process include allergic skin disease, 
endocrinopathy, keratinisation disorders, ectoparasites, 
foreign bodies, and immune-mediated disorders [46], of 
which allergic skin disease is reported as the most com-
mon [13, 14]. The current study does not suggest that 
allergic skin disease is a main trigger for otitis externa in 
the ECS since both the prevalence and the odds of atopic 
dermatitis (prevalence 0.20%, OR 0.14) and allergy (prev-
alence 0.28%, OR 0.14) were low. However, allergic skin 
disease could have been underdiagnosed if clinical signs 
other than otitis externa were mild, so further studies 
are needed to confirm the contribution of allergic skin 
disease to otitis externa pathogenesis in the ECS. Other 
primary causes, such as foreign body, might be important 
in the ECS; otitis externa caused by aural foreign bodies 
(grass awns) has been reported as more frequent in ECS 
than other breeds [13]. Further, the pendulous ear shape 
of the breed is likely an important predisposing factor to 
otitis externa, as this a widely acknowledged risk factor 
[13, 15, 47–49].

In addition to ear-related disorders, the ECS was 
also predisposed to hair coat disorders (OR 2.86). Both 
hair coat and ear disorders can be caused by vitamin 
A-responsive dermatosis, a cornification disorder that 
causes greasy hair coats and ceruminous otitis that has 
some evidence of predisposition in Cocker Spaniels 
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Table 2 Multivariable logistic regression odds ratios for a combined list of 43 from the 31 most commonly recorded fine-level 
disorders in each of English Cocker Spaniels (ECS) and non-ECS dogs under primary veterinary care at UK practices participating in the 
VetCompass™ Programme from 1 January to 31 December 2016. Regression modelling accounted for age, at/above or below breed-
sex mean bodyweight, insurance status, sex-neuter status and veterinary practice group. * CI confidence interval. P-values ≤ 0.05 are in 
bold

Fine-level disorder ECS count (%) Non-ECS count (%) Odds ratio (95% CI*) P-value

Aural discharge 49 (1.95) 10 (0.13) 14.66 (7.73–30.80) <  0.001
Keratoconjunctivitis sicca 40 (1.59) 16 (0.20) 7.64 (4.33–14.14) <  0.001
Musculoskeletal pain 30 (1.20) 13 (0.17) 7.06 (3.74–14.08) <  0.001
Subcutaneous mass 37 (1.47) 24 (0.31) 4.92 (2.92–8.46) <  0.001
Ear disorder 45 (1.79) 40 (0.51) 3.59 (2.33–5.57) <  0.001
Hair coat disorder 42 (1.67) 45 (0.58) 2.86 (1.87–4.38) <  0.001
Post-operative complication 58 (2.31) 66 (0.84) 2.64 (1.84–3.78) <  0.001
Mammary mass 35 (1.39) 44 (0.56) 2.60 (1.62–4.12) <  0.001
Foreign body 64 (2.55) 73 (0.93) 2.60 (1.84–3.67) <  0.001
Papilloma 32 (1.27) 43 (0.55) 2.27 (1.41–3.60) 0.001
Post-operative wound 66 (2.63) 95 (1.22) 2.13 (1.54–2.93) <  0.001
Ocular discharge 32 (1.27) 47 (0.60) 2.03 (1.28–3.19) 0.002
Cataract 30 (1.20) 53 (0.68) 1.90 (1.18–3.00) 0.007
Periodontal disease 505 (20.12) 914 (11.70) 1.89 (1.67–2.14) <  0.001
Anal sac impaction 195 (7.77) 331 (4.24) 1.82 (1.51–2.18) <  0.001
Aggression 99 (3.94) 171 (2.19) 1.80 (1.39–2.32) <  0.001
Dental disease 30 (1.20) 58 (0.74) 1.59 (1.01–2.47) 0.041
Conjunctivitis 74 (2.95) 148 (1.89) 1.49 (1.11–1.97) 0.006
Diarrhoea 119 (4.74) 259 (3.31) 1.43 (1.14–1.78) 0.002
Obesity 243 (9.68) 519 (6.64) 1.41 (1.20–1.66) <  0.001
Otitis externa 261 (10.40) 580 (7.42) 1.40 (1.20–1.63) <  0.001
Skin mass 77 (3.07) 172 (2.20) 1.38 (1.03–1.82) 0.022
Lameness 74 (2.95) 189 (2.42) 1.17 (0.88–1.53) 0.262

Lipoma 38 (1.51) 100 (1.28) 1.13 (0.76–1.65) 0.531

Undesirable behaviour 41 (1.63) 122 (1.56) 0.99 (0.69–1.41) 0.971

Heart murmur 41 (1.63) 128 (1.64) 0.99 (0.68–1.41) 0.951

Pyoderma 36 (1.43) 119 (1.52) 0.91 (0.62–1.31) 0.628

Vomiting 63 (2.51) 208 (2.66) 0.90 (0.67–1.19) 0.484

Flea infestation 44 (1.75) 161 (2.06) 0.85 (0.60–1.19) 0.362

Wound 40 (1.59) 144 (1.84) 0.82 (0.57–1.17) 0.288

Claw/nail injury 26 (1.04) 118 (1.51) 0.67 (0.42–1.01) 0.064

Kennel cough (infectious tracheobron-
chitis)

17 (0.68) 76 (0.97) 0.66 (0.38–1.10) 0.131

Pruritus 25 (1.00) 113 (1.45) 0.65 (0.41–0.98) 0.050
Skin cyst 15 (0.60) 79 (1.01) 0.55 (0.30–0.92) 0.033
Patellar luxation 14 (0.56) 82 (1.05) 0.48 (0.26–0.82) 0.012
Gastroenteritis 14 (0.56) 100 (1.28) 0.40 (0.22–0.67) 0.001
Overgrown nail(s) 61 (2.43) 475 (6.08) 0.38 (0.28–0.49) <  0.001
Osteoarthritis 19 (0.76) 147 (1.88) 0.37 (0.22–0.59) <  0.001
Retained deciduous tooth 9 (0.36) 77 (0.99) 0.35 (0.16–0.67) 0.003
Pododermatitis 14 (0.56) 114 (1.46) 0.35 (0.19–0.59) <  0.001
Alopecia 9 (0.36) 76 (0.97) 0.35 (0.16–0.67) 0.003
Atopic dermatitis 5 (0.20) 103 (1.32) 0.14 (0.05–0.31) <  0.001
Allergy 7 (0.28) 146 (1.87) 0.14 (0.06–0.28) <  0.001
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although the condition is reportedly rare [50, 51]. A study 
of chronic, severe otitis reported distinctly different path-
ologic characteristics of the ear canal of Cocker Spaniels 
with most dogs of this breed showing a ceruminous tis-
sue response pattern compared to other breeds where 
the most common pattern was fibrosis [52]. Ceruminous 
otitis in ECS could have contributed to the high odds of 
aural discharge in the current study (OR 14.66) but could 
also have been a clinical sign of hypothyroidism, a com-
mon trigger of otitis externa that debuts in middle-aged 

to older dogs and also affects the hair coat [46, 53]. In our 
earlier ECS study, the prevalence of ear disorders in the 
ECS was shown to increase with age [11], and increased 
odds of hypothyroidism have been reported in the ECS, 
although the prevalence was low (0.37%) [16].

Ophthalmologic disorders
Predispositions to several eye disorders in ECS were 
identified in the current study, including keratoconjuncti-
vitis sicca (OR 7.64), ocular discharge (OR 2.03), cataract 

Table 3 Multivariable logistic regression odds ratios for a combined list of 33 from the 30 most commonly recorded group-level 
disorders in each of English Cocker Spaniels (ECS) and non-ECS dogs under primary veterinary care at UK practices participating in the 
VetCompass™ Programme from 1 January to 31 December 2016. Regression modelling accounted for age, at/above or below breed-
sex mean bodyweight, insurance status, sex-neuter status and veterinary practice group. * CI confidence interval. P-values ≤ 0.05 are in 
bold

Group-level disorder ECS count (%) Non-ECS count (%) Odds ratio (95% CI*) P-value

Oral cavity disorder (not stated as related to dental 
disease)

34 (1.35) 22 (0.28) 5.04 (2.91–8.95) <  0.001

Foreign body 64 (2.55) 73 (0.93) 2.60 (1.84–3.67) <  0.001
Complications associated with clinical care 116 (4.62) 159 (2.04) 2.26 (1.76–2.89) <  0.001
Polyuria/polydipsia 23 (0.92) 37 (0.47) 1.92 (1.12–3.25) 0.016
Intoxication 24 (0.96) 41 (0.52) 1.86 (1.10–3.08) 0.017
Ophthalmological disorder 261 (10.40) 462 (5.91) 1.82 (1.54–2.13) <  0.001
Dental disorder 539 (21.47) 1025 (13.12) 1.78 (1.58–2.01) <  0.001
Ear disorder 350 (13.94) 645 (8.26) 1.75 (1.52–2.02) <  0.001
Anal sac disorder 214 (8.53) 386 (4.94) 1.71 (1.44–2.04) < 0.001
Mass 206 (8.21) 421 (5.39) 1.58 (1.32–1.89) < 0.001
Male reproductive disorder 37 (1.47) 71 (0.91) 1.53 (1.01–2.29) 0.042
Obesity 243 (9.68) 519 (6.64) 1.41 (1.20–1.66) < 0.001
Thin 42 (1.67) 101 (1.29) 1.33 (0.91–1.91) 0.128

Urinary tract disorder 37 (1.47) 86 (1.10) 1.31 (0.87–1.92) 0.179

Appetite disorder 22 (0.88) 54 (0.69) 1.29 (0.76–2.10) 0.323

Behavioural disorder 156 (6.22) 382 (4.89) 1.26 (1.03–1.52) 0.020
Female reproductive disorder 52 (2.07) 143 (1.83) 1.25 (0.89–1.73) 0.182

Heart disorder 59 (2.35) 169 (2.16) 1.09 (0.80–1.47) 0.584

Lethargy 29 (1.16) 85 (1.09) 1.04 (0.67–1.58) 0.844

Spinal cord disorder 23 (0.92) 72 (0.92) 1.00 (0.61–1.59) 0.991

Enteropathy 223 (8.88) 687 (8.79) 0.97 (0.83–1.14) 0.753

Musculoskeletal disorder 185 (7.37) 567 (7.26) 0.97 (0.81–1.16) 0.757

Neoplasia 117 (4.66) 358 (4.58) 0.97 (0.77–1.20) 0.755

Parasite infestation 86 (3.43) 284 (3.63) 0.94 (0.73–1.19) 0.598

Endocrine disorder 20 (0.80) 64 (0.82) 0.92 (0.54–1.50) 0.740

Respiratory tract disorder 84 (3.35) 279 (3.57) 0.92 (0.71–1.18) 0.525

Traumatic injury 86 (3.43) 287 (3.67) 0.90 (0.70–1.14) 0.385

Skin disorder 253 (10.08) 1038 (13.29) 0.70 (0.60–0.80) < 0.001
Brain disorder 21 (0.84) 103 (1.32) 0.65 (0.39–1.02) 0.076

Collapsed 10 (0.40) 58 (0.74) 0.63 (0.30–1.19) 0.183

Hernia 12 (0.48) 71 (0.91) 0.52 (0.27–0.92) 0.036
Incontinence 10 (0.40) 68 (0.87) 0.44 (0.21–0.82) 0.017
Claw/nail disorder 90 (3.59) 601 (7.69) 0.43 (0.34–0.54) < 0.001
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(OR 1.90), and conjunctivitis (OR 1.49), as well as oph-
thalmological disorders at a grouped level (OR 1.82).

Cataract involves partial or total opacity of the lens 
or its capsule and is one of the most common causes of 
blindness in dogs [54]. Cases of primary cataract, inher-
ited cataract, age-related cataract and cataracts due to 
progressive retinal atrophy have been reported in the 
ECS [55, 56]. Despite the predisposition reported in the 
current study, the prevalence of cataracts in the ECS in 
this study (1.20% compared to 0.68% in the non-ECS) was 
substantially lower than the 8.23% reported in a study 
using data from the Veterinary Medical Data Base of US 
referral caseloads from 1974 to 2003 [57], and the 7.8% 
reported in a population of Cocker Spaniels presented to 
an ophthalmologic clinic Brazil between 2005 and 2008 
[58]. This difference could potentially be explained by 
referral bias, with more complicated cases or those likely 
to require complex surgical care being selectively biased 
towards in referral datasets [59]. In contrast, our study 
population included dogs examined at primary-care 
veterinary practices, where specialised ophthalmologic 
examinations might be performed less frequently.

The predisposition to keratoconjunctivitis sicca 
reported in ECS in the current study is supported by 
previous reports [24, 25]. An autoimmune aetiology 
accounts for the majority of keratoconjunctivitis sicca 
cases and the condition can be associated with other 
autoimmune disorders such as hypothyroidism, systemic 
lupus erythematosus, and atopy [60]. An immune-medi-
ated multi-organ disease has been suggested to affect the 
ECS, causing keratoconjunctivitis sicca but also chronic 
pancreatitis, glomerulonephritis, anal sac disease, and 
xerostomia [61, 62]. The increased odds of ocular dis-
charge and conjunctivitis also identified in the current 
study may be linked to keratoconjunctivitis sicca, as 
mucoid or mucopurulent ocular discharge is a common 
clinical sign of the condition [60]. In addition, keratocon-
junctivitis sicca is known to be a common, underlying 
cause of conjunctivitis, but the diagnosis may be missed 
if a Schirmer tear test is not performed [60, 63], suggest-
ing that the prevalence of keratoconjunctivitis sicca in the 
current primary care study is likely underestimated. This 
highlights the importance of performing a Schirmer tear 
test in ECS with conjunctivitis and/or ocular discharge of 
unknown cause.

Musculoskeletal disorders
Previous research has reported breed protection in ECS 
from several orthopaedic disorders including osteoar-
thritis, hip dysplasia, cruciate ligament disease, elbow 
dysplasia, and stifle joint disease in general [22, 26, 27, 
64–66]. In the current study, the ECS had significantly 
lower odds of osteoarthritis (OR 0.37) and patellar 

luxation (OR 0.48) compared to non-ECS, and the preva-
lence of both conditions was also low in ECS (0.76 and 
0.56%, respectively). Further, no significant difference in 
the odds of lameness (OR 1.17, P = 0.262) or musculo-
skeletal disease in general (OR 0.97, P = 0.757) was found. 
These results contrast with findings for the Cavalier King 
Charles Spaniel, a Spaniel breed of similar size to the ECS 
but which has increased odds of patellar luxation and a 
substantially higher prevalence of both patellar luxation 
(3.3%) and osteoarthritis (2.6%) [67–69]. This indicates 
than factors  other than just being of spaniel heritage 
affects the risk of orthopaedic disease. In a study based 
on Swedish insurance data, the ECS had a decreased risk 
of medial patellar luxation, but an increased risk of lateral 
patellar luxation compared to all other insured dogs [69].

In contrast, however, the ECS in the current study 
showed high odds for musculoskeletal pain (OR 7.06), 
which is a non-specific sign that could be associated with 
almost any condition affecting the musculoskeletal sys-
tem. Immune-mediated polyarthritis is one such condi-
tion that the ECS is reportedly predisposed to along with 
several other immune-mediated disorders [62, 70–75]. 
Immune-mediated polyarthritis is associated with non-
specific clinical signs such as stiffness, lameness, difficul-
ties walking/standing, exercise intolerance, joint swelling, 
and pain, although the condition is poorly understood 
and diagnostically challenging [72, 76, 77]. Therefore, 
the  condition could be underdiagnosed and might have 
contributed to some of the observed predisposition to 
musculoskeletal pain in the current study. Hypothyroid-
ism has also been anecdotally linked to myopathies and 
neuropathy, which can be difficult to differentiate from 
myopathy, is known to affect dogs with hypothyroidism 
and could have also contributed to the observed predis-
position to musculoskeletal pain [53]. Further, interver-
tebral disk degeneration is reported within the breed and 
potentially also contributed to the observed predisposi-
tion [78, 79].

Oral cavity and dental disorders
Oral cavity disorders, excluding those stated in the clini-
cal records to be directly related to dental disorders, 
had the highest odds at group-level precision (OR 5.04) 
although the prevalence was relatively low at 1.35% com-
pared to 0.28% in the non-ECS. This disorder group 
included a long list of fine-level disorders such as diffi-
culty with prehension of food, oral discharge, increased 
salivation, dysphagia, gingivostomatitis, oral pain, hali-
tosis, tongue disorders, and abnormal salivary gland or 
mucocele. Several of these disorders could still have been 
truly linked to dental disease or the loose skin of the lips, 
despite not being clearly stated in the patient records. 
The odds of dental disorders overall were also increased 
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at group-level precision (OR 1.78), as were the odds of 
periodontal disease at fine-level precision (OR 1.89). In 
addition to this latter predisposition, the prevalence of 
periodontal disease was high (20.12%), although even this 
value was likely underestimated as a thorough exami-
nation during general anaesthesia is needed to evaluate 
the full extent of periodontal disease [80]. Periodontal 
disease involves inflammation in the periodontium sur-
rounding and supporting the teeth initiated by plaque 
build-up on the tooth surface, and dental disorders such 
as periodontal disease are reported to have the highest 
welfare impact of commonly occurring disorders in dogs 
[28, 80]. In our earlier study of disorder prevalence in the 
ECS, we highlighted the importance of thorough oral 
examination in ECS presenting at veterinary practices, 
followed by devising a prevention and treatment plan, 
and this recommendation is further supported by the 
results of the current study [11]. In addition, this empha-
sises the importance of tooth brushing in the ECS, which 
is reported as one of the most effective ways of removing 
plaque from the tooth surface [80]. Another oral cavity 
disorder previously reported in the ECS that potentially 
could increase the risk of periodontal disease is xerosto-
mia, although this was not commonly diagnosed in the 
current study [62].

Foreign bodies
Foreign body was the group-level disorder with the sec-
ond highest OR (2.60), although this group included for-
eign bodies at any location in the body. Previous studies 
of oesophageal and gastrointestinal foreign bodies did 
not report the ECS as predisposed or overrepresented 
in the study populations [81–86]. However, Brant et al. 
(2021) reported increased odds of grass seed foreign 
bodies in Spaniels compared to Retrievers, and the ECS 
was the most common breed among the affected dogs in 
that UK based study [87]. Spaniels were also reported as 
predisposed to grass seed foreign bodies in an Austral-
ian study [88]. The busy and working nature of the breed 
has been suggested to explain the predisposition, due to 
a higher exposure to grass seeds [87, 88], although the 
pendulous ear carriage likely also contributes by lock-
ing in grass seeds, increasing the risk for migration 
down the ear canal [88]. Otitis externa is reported as the 
most common manifestation of grass seed foreign bod-
ies, and, as previously mentioned, otitis caused by grass 
awns is more common in the ECS than in other breeds 
[13, 88]. This emphasises the importance of excluding 
foreign bodies in ECS presenting with ear-related clini-
cal signs. Further, densely haired paws are reported to 
increase the risk of interdigital grass seed foreign bodies 
which might have contributed to the increased odds of 

foreign bodies in the current study, and owners of span-
iels have been advised to keep their dog’s ears and paws 
trimmed [87, 89].

Neoplastic disease
The odds of masses were increased (OR 1.58) in ECS at 
group-level precision, while no significant difference in 
the odds of neoplasia was identified compared to non-
ECS (OR 0.97, P = 0.755). Previous studies have reported 
increased risk of malignant neoplasia and increased odds 
of tumours in general (OR 1.50) in Cocker Spaniels [90, 
91]. At fine-level precision in the current study, increased 
odds in ECS were identified for subcutaneous (OR 4.92), 
skin (OR 1.38), and mammary (OR 2.60) masses, and 
papilloma (OR 2.27). Based on the available clinical data, 
it was not possible to further classify the subcutaneous 
and skin neoplasia but previous papers have reported 
predisposition to skin and subcutaneous tumours such as 
melanocytic tumours [91], lipoma [17], and histiocytoma 
[92] in the ECS. In addition, the ECS was among the top 
three breeds for incidence of sebaceous gland tumours in 
a study based on data from the Swiss Canine Cancer Reg-
istry and had increased odds of anal gland sac carcinoma 
in a study using data from three British pathology insti-
tutions [93, 94]. In contrast, a decreased risk has been 
reported for mast cell tumours, haemangioma/haeman-
giosarcoma, and osteoma/osteosarcoma in ECS [91].

A predisposition to mammary tumours in ECS is sup-
ported by previous studies [18, 19], while Egenvall et al. 
(2005) used Agria Pet Insurance data to report that 18% 
of ECS had developed mammary tumours by 10 years of 
age [95]. Increased odds of having multiple mammary 
tumours in ECS have also been reported [96]. The cause 
of such increased risk is unknown but the evidence for 
breed predisposition suggests a genetic influence on the 
tumour development [97]. Two human breast cancer 
genes, BRCA1 and BRCA2, and the CDK5RAP2 gene 
involved in the cell cycle regulation, have been linked 
with increased odds of mammary tumours in the Eng-
lish Springer Spaniel, a breed at high risk of mammary 
tumours which is closely related to the ECS [98, 99]. 
Further, mammary tumour-associated single nucleotide 
polymorphisms in the estrogen receptor 1 gene, a gene 
involved in reproductive function but also pathological 
processes such as breast cancer, have been found both 
in the English Springer Spaniel and in a group of other 
high-risk breeds, including the ECS [97]. Further studies 
on the aetiopathogenesis and risk of tumours in the ECS 
are warranted.

Limitations
The current study had some limitations, including those 
previously reported for the use of primary care veterinary 
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data in research [30, 100]. There was potential misclas-
sification bias for the breed since both dogs listed as 
“Cocker Spaniel” and “English Cocker Spaniel” in the 
patient records were classified as ECS. Additionally, some 
of the non-ECS may have had partial ECS heritage. For 
example, the Cockapoo is a planned cross between the 
Cocker Spaniel and Poodle and is increasingly common 
in the UK [3]. All crossbreeds with ECS  heritage were 
classified as non-ECS in the current study, but it could 
not be evaluated what proportion of non-ECS that were 
ECS crossbreeds and how these affected the results (i.e. 
to what extent these dogs resulted in underestimation of 
the breed effects). Despite the relatively large sample size 
of the current study, the power to detect different odds 
ratios between the ECS and non-ECS naturally decreases 
as the frequency of the disorders decreased, generat-
ing increasing potential for Type II error (false negative 
results). This highlights the importance of considering 
both the count, odds ratio, prevalence, and confidence 
intervals when interpreting the results. Predisposition 
and protection from disease is important, but the prev-
alence, severity, and duration of disease should also be 
considered when evaluating the overall impact of dis-
ease on breed health [28]. It is important to clarify that 
the current study reports the prevalence of diagnosis of 
disorders at primary-care veterinary practices in the UK 
and not the true prevalence of disorders that inherently 
exist in the ECS. It is also possible that there is a breed 
bias effect here, where veterinarians may diagnose disor-
ders proportionately higher in breeds where there is prior 
awareness that these disorders are predisposed. Further, 
some disorders were syndromic in nature and may have 
been related to several underlying specific disorders. 
The disorders were recorded and classified based on the 
description in the EPRs. Thus, the accuracy of this clas-
sification depends on the completeness and correctness 
of the medical records, which might depend on factors 
such as veterinarians’ individual experiences, time avail-
ability, and the owners’ willingness to consent to further 
diagnostic work up. Taking this into consideration, there 
is a risk of misclassification of the disorders. Given that 
the current study applied multiple testing, there is a risk 
of some Type I error (false positive results). Individual 
results should be therefore considered exploratory rather 
than confirmatory, and interpretation on individual dis-
orders should be considered in conjunction with previ-
ous evidence as well as also being subject to confirmation 
in future studies. Although the Royal College of Veteri-
nary Surgeons (RCVS) does maintain a register of vet-
erinary surgeons, there is no complete national register 
of veterinary clinics in the UK. The RCVS does main-
tain a register of veterinary practice premises accredited 
by the RCVS Practice Standards Scheme that included 

3235 premises in 2020 but the true number of clinics is 
likely to be substantially higher [101]. The current study 
sample of 510 clinics therefore represents under 16% of 
all UK clinics so there is a possibility of selection bias 
for the clinic, veterinary professional and owner demo-
graphics included in the current analysis. Since the time 
of the work done on the current study, VetCompass has 
continued to accrue more practices to participate in this 
national welfare-focused research programme and cur-
rently has over 1800 UK participating clinics [31]. Conse-
quently, newer studies that repeat the current work could 
mitigate some of these selection biases.

Conclusion
The current study identified that ECS are predisposed 
to ear disorders including discharge and otitis externa, 
keratoconjunctivitis sicca, musculoskeletal pain, oral 
disorders, periodontal disease, and several neoplastic 
conditions such as subcutaneous, mammary, and cutane-
ous masses. Conversely, ECS are protected from several 
skin-related disorders such as allergy, atopic dermatitis, 
alopecia, and pododermatitis. These results can aid dog 
owners and veterinarians in monitoring the health of 
ECS, hopefully resulting in earlier diagnosis and a better 
prognosis. Further, the results can help breeding organi-
sations and breeders to improve breeding decisions 
through the identification of key priorities for the health 
of the ECS.
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