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Persian cats under first opinion 
veterinary care in the UK: 
demography, mortality and 
disorders
Dan G. O’Neill1, Charlotte Romans1, Dave C. Brodbelt1, David B. Church2, Petra Černá3,4 & 
Danièlle A. Gunn-Moore4

Persian cats are a popular cat breed worldwide, and especially in the US, Europe and Asia. This study 
aimed to describe the demography, common disorders and mortality in Persians under general 
practice veterinary care in 2013 in the UK. The study population of 285,547 cats overall included 3235 
(1.1%) Persians. Mean adult Persian bodyweight was 3.9 kg (SD 0.9) and median age was 7.0 years 
(IQR 3.3–11.6). At least one disorder was recorded in 2099 (64.9%) Persians. The most common specific 
disorders were haircoat disorders (411, 12.7%), periodontal disease (365, 11.3%), overgrown nails 
(234, 7.2%), and ocular discharge (188, 5.8%). The most common disorder groups were dermatological 
(578, 17.9%), ophthalmological (496, 15.3%) and dental (397, 12.3%). Median longevity was 13.5 years 
(IQR 9.9–16.0). The most common grouped causes of death were renal disease (102, 23.4%), neoplasia 
(37, 8.5%) and mass-associated disorder (35, 8.0%). This is the first study to use general practice data 
to examine the overall health of Persian cats. With haircoat, ocular and dental disorders being the 
predominant disorders identified, this study highlights the need for increased owner awareness to 
manage and prevent the typical health problems associated with this breed’s phenotype.

Domestic cats are popular pets in many countries, with the top 10 cat owning countries being the US (75–85 
million cats), China (53 million), Russia (~13 million), Brazil (12.5 million), France (9.5 million), Italy (9.5 mil-
lion), UK (8–11 million), Germany (~8 million), Ukraine (7.5 million), and Japan (~7 million)1–3. Purebred cats 
are popular in many countries, accounting for 16–18% of pet cats in the US1, and 8–11% of pet cats in the UK4,5. 
The Persian is one of the oldest cat breeds and was exhibited at a cat show for the first time in 1871, in Crystal 
Palace, London6. Persian cats are popular globally, being in the top five most numerous pedigree cat breeds and/
or making up at least 5% of all pedigree kittens registered in 2017 in the US, much of Europe (particularly Italy, 
Spain, France, Norway, and the UK), plus many Asian countries (notably China and Japan)7,8. Persians are cur-
rently the second most popular cat breed in the US (after the Exotic) and the UK (after the British Short Hair)5,7. 
These data clearly demonstrate the popularity of Persian cats, and hence the need to understand their health risks 
and diseases more fully. In the UK alone, Persian cats account for around 1% of pet cats under primary veterinary 
care; equating to 100,000 pet cats in the UK currently9. Persian cats have many colour variants, including solid 
(such as blue, black and red), tortoiseshell and tabby, as well as these in combination with white. Himalayan 
(colour-point), golden and silver colour variants also referred to as Chinchilla. Exotics are the shorthair sister 
breed of Persian cats10–13.

Breed standards currently describe Persians as brachycephalic types that have a massive round head, great 
broad skull, short broad nose with a high nose-leather and the transition from nasal to frontal bone should form 
a “break” (“stop”) between the eyes13–16. However, while all Persians are considered brachycephalic, the degree of 
brachycephaly varies from breed lines that are more severely affected (e.g. Peke-faced or Ultra-type Persians) to 
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some less extreme lines (e.g. Doll-faced, Open-type, or Classic Persians)17. Brachycephaly is important because 
the Persian skull shape has been associated with ophthalmic, facial, dental, respiratory, neurological and repro-
ductive problems, and these conditions may be more severe in cats with more extreme brachycephaly17,18.

Despite their popularity, Persians are reportedly predisposed to 29 diseases to date, many of which are asso-
ciated with their conformation or genotype19. Ophthalmic problems are reportedly common in Persians because 
of their large flat eye sockets and brachycephalic conformation. Reported ophthalmic conditions include chronic 
epiphora related to kinking of the nasolacrimal ducts that can result in facial irritation18,20, non-healing corneal 
ulcers21, corneal sequestra22, entropion23 and decreased corneal sensitivity compared with non-pedigree cats24. 
Persians are also reported with ophthalmic disorders with a known genetic cause, including an early-onset, auto-
somal recessive form of progressive retinal atrophy. This disease often begins early in life, before 3 weeks of age, 
and an progress rapidly with affected cats showing marked photoreceptor loss by 15 weeks of age25.

Persian cats are reported with Brachycephalic Obstructive Airway Syndrome (BOAS), as are brachycephalic 
dog breeds26, with stenotic nares, compressed nasal turbinate bones and retrograde conchae leading to obstruc-
tion of the ventral nasal passage17, as well as respiratory dysfunction associated with reduced muzzle length18 and, 
occasionally, elongated soft palate27. In contrast to brachycephalic dogs28, brachycephalic cats are not reported 
with reduced tracheal diameter29.

The brachycephalic skull conformation also predisposes Persians to cerebellar crowding and herniation com-
pared with mesocephalic breeds30. Persian kittens with extreme brachycephaly (i.e. Peke-face Persians) have 
increased risk of hydrocephalus and associated neurological defects, deafness, pain, severe mental retardation, 
and death17. Less severely affected kittens are uninterested in interacting with their owners or other cats17. Of 
note, two of the genes linked with being Persian (CHL1 and CHL6) are associated with mental retardation and 
autism in people31. The malformed facial bones can cause dental disarray, causing Persians to have problems 
prehending food and leading to a higher risk of secondary dental disease, most notably malocclusion and/or 
crowding of the teeth17,32.

Persians are more likely to develop dystocia than mesocephalic cats because the relatively large brachycephalic 
foetal skull has difficultly passing through the narrow maternal pelvic canal typical of the breed, resulting in foetal 
malposition and uterine inertia33,34. Dystocia frequently results in stillbirth, resulting in a higher mean stillbirth 
rate in Persians of 11% compared to 8.2% across all purebred cats, and giving Persians the highest kitten mortality 
rate of all purebred cats, at 25%35.

The Persian breed is described as having a short sturdy body and short thick legs, and a dense long hair-
coat13–16. Compared to other breeds, Persians have an increased risk of coat and skin problems, including derma-
tophyte infections and pseudomycetomas, which may be associated with their dense and long coats36,37. Moreover, 
Persian cats appear to be genetically predisposed to dermatophytosis38–40 possibly because they have two copies 
of the mutated gene version for fibroblast growth factor 5 which causes abnormally long hair growth making 
them more likely suffer from this disease41,42, and may also involve a defect in genetic cell-mediated immunity 
that is linked with inheritance of the gene for long hair and may also be associated with a predisposition to der-
matophytosis, although the full causal pathway remains to be elucidated43–45. Dermatological conditions may be 
compounded by hampered ability to groom related to other conditions such as dental disease17,46,47, arthritis48,49, 
or other causes of pain50.

Persians are reported as predisposed to diseases of the urinary system51 including autosomal dominant poly-
cystic kidney disease (ADPKD)52, urolithiasis, and congenital defects affecting the bladder53,54. ADPKD is one of 
the most prominent inherited diseases of Persian cats55. It had a prevalence of 49% in the UK between 1996 and 
2000; however, that value was calculated from only 132 high-risk Persians52,56. Because ADPKD can lead to renal 
failure, cat societies such as the Governing Council of the Cat Fancy require breeding Persians to be screened 
for the ADPKD gene defect13. Langford Veterinary Diagnostics have documented a decreasing prevalence of 
the ADPKD gene in Persians in the UK, from ~28% in 2005 to ~2% in 201657, showing how effective this type of 
targeted intervention can be.

Given the breadth of conditions that have been reported as over-represented in Persians across geographical 
locations, breed lines and time, there is a need for accurate, generalisable and recent data on the frequencies and 
types of common disorders in this breed, to provide guidance for breeding, clinical prioritisation and research58,59. 
Using anonymised clinical data from the VetCompass Programme60, this study aimed to report on the demogra-
phy, common disorders and mortality of a large population of Persian cats under general practice veterinary care 
in the UK. Special focus was placed on exploring associations with haircoat and sex.

Results
Demography.  The study population of 285,547 cats came from 304 clinics in the VetCompass database under 
veterinary care during 2013, and included 3,235 (1.13%) Persians. Of Persians with information available, 1,596 
(49.6%) were female and 1,921 (77.0%) were neutered. Males were more likely to be neutered than females (79.9% 
versus 75.2%, P = 0.006). The median age was 7.0 years (IQR 3.3–11.6, range 0.1–24.7) (Fig. 1). The mean adult 
bodyweight was 3.9 kg (standard deviation [SD] 0.9). Adult males (4.3 kg, SD 0.8 kg) were heavier than females 
(3.4 kg, SD 0.7 kg) (P < 0.001) (Table 1). Bodyweight growth curves based on 5,039 bodyweight values from 909 
females and 5,762 bodyweight values from 951 males showed that Persians grow rapidly during their first year but 
that males plateau at a higher adult bodyweight than females, before both sexes gradually drop weight beyond 12 
years of age (Fig. 2). The median bodyweight across all ages for males (4.2 kg, IQR: 3.7–4.8, range: 0.4–8.1) was 
higher than for females (3.3 kg, IQR: 2.8–3.8, range: 0.2–8.0) (P < 0.001). Data completeness varied across the 
variables assessed: sex 99.4%, age 98.7%, neuter 77.1% and all-age bodyweight 57.8%. The relatively low level of 
completeness for neuter status in these data should be borne in mind when interpreting results based on neuter 
status because of high risks of selection bias for the status recorded.
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Disorder prevalence.  Of the 3,235 Persians in the study, 2,099 (64.9%) had at least one disorder recorded 
during 2013 while the remaining 35.1% had no disorder recorded and either presented for prophylactic man-
agement only or did not present at all during 2013. The median count of disorders was 1 (IQR 0–2, range 0–15) 
and did not differ between females (median 1, IQR 0–2, range 0–10) and males (median 1, IQR 0–2, range 0–15) 
(P = 0.620).

The study included 5330 unique disorder events recorded during 2013, encompassing 368 distinct fine-level 
disorder terms. The most prevalent fine-level precision disorders were haircoat disorder (n = 411, prevalence 
12.7%, 95% CI: 11.6–13.9), periodontal disease (365, 11.3%, 95% CI: 10.2–12.4), overgrown nails (233, 7.2%, 95% 
CI 6.3–8.1) and ocular discharge (188, 5.8%, 95% CI 5.0–6.7). Among the 25 most common fine-level precision 
disorders, males were more likely than females to be diagnosed with periodontal disease (12.6% versus 10.0% 
respectively, P = 0.018) and obesity (2.6% versus 0.9% respectively, P < 0.001). Conversely, females were more 
likely than males to be diagnosed with overgrown nails (8.5% versus 6.1% respectively, P = 0.009) and anorexia/
not eating (4.7% versus 2.8% respectively, P = 0.006) (Table 2). ADPKD was recorded in 22 cats (prevalence 0.7%, 
95% CI: 0.4–1.0).

Haircoat disorder (n = 411) and periodontal disease (n = 365) were each associated with a differing subset of 
12 of the 24 other most common fine-level precision disorders (Table 3).

Figure 1.  Age pyramid for female and male Persian cats attending UK general-care veterinary clinics 
participating in the VetCompass Programme. (Females n = 1569, Males n = 1609).

Variable Category Count* Percent

Sex
Female 1,596 49.6

Male 1,619 50.4

Female neuter
Entire 303 24.8

Neutered 920 75.2

Male neuter
Entire 252 20.1

Neutered 1,000 79.9

Female adult bodyweight (aged ≥1 year) (kg)

1.0 to <3.0 249 29.5

3.0 to <4.0 439 52.1

4.0 to <5.0 138 16.4

≥5.0 17 2.0

Male adult bodyweight (aged ≥1 year) (kg)

1.0 to <3.0 41 4.6

3.0 to <4.0 281 31.8

4.0 to <5.0 402 45.4

≥5.0 161 18.2

Age (years)

0.0 to <3.0 741 23.2

3.0 to <6.0 637 20.0

6.0 to <9.0 597 18.7

9.0 to <12.0 475 14.9

12.0 to <15.0 435 13.6

≥15.0 307 9.6

Table 1.  Demography of Persian cats under general practice veterinary care at clinics participating in the 
VetCompass Programme in the UK from January 1st, 2013 to December 31st, 2013 (n = 3,235). *Count covers 
cats with available data.

https://doi.org/10.1038/s41598-019-49317-4
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The study included 4866 unique grouped-level precision disorder events recorded during 2013 that encom-
passed 56 distinct grouped-level precision disorder terms. The most prevalent grouped-level precision disorders 
were dermatological/coat (n = 578, prevalence: 17.9%, 95% CI 16.6–19.2), ophthalmological (496, 15.3%, 95% CI: 
14.1–16.6) and dental (397, 12.3%, 95% CI: 11.1–13.5). Among the 15 most common grouped-level precision dis-
orders, males were more likely than females to be diagnosed with a dental disorder (13.8% versus 10.7% respec-
tively, P = 0.007), whereas females were more likely than males to be diagnosed with a claw/nail disorder (8.7% 
versus 6.3% respectively, P = 0.011) and a reduced appetite disorder (5.0% versus 3.1% respectively, P = 0.006) 
(Table 4).

Mortality.  There were 575 deaths recorded during the study. The median age at death (longevity) of 
Persians overall was 13.5 years (IQR 9.9–16.0, range 0.0–24.0). Females (14.0 years, IQR 10.3–16.7, range 
0.0–22.6, n = 298) lived longer than males (13.1 years, IQR 9.2–15.6, range 0.2–24.0, n = 271) (P = 0.003). For 
cats that died after one year of age, there was no difference in median longevity between entire animals (13.9 
years, IQR 12.0–15.8, range 3.0–21.0, n = 62) and neutered animals (13.4 years, IQR 10.0–16.1, range 1.3–23.6, 
n = 395) (P = 0.455). Of the 435 (75.6%) cats where cause of death was stated, the most common causes at a 
grouped-precision level were renal disease (n = 102, 23.4%), neoplasia (37, 8.5%), and mass-associated disorder 
(35, 8.0%) (Table 5). Euthanasia accounted for 454/538 (84.4%) death, where the mechanism was recorded while 
84 (15.6%) were unassisted.

Discussion
To date, this is the largest study of breed-related health in Persian cats; in this case using a general practice vet-
erinary population. The findings are of particular significance given the global popularity of domestic cats as 
pets, and of the Persian breed specifically. Haircoat problems, periodontal disease, overgrown nails, and ocular 
discharge were the most common specific disorders diagnosed, whilst cutaneous, ophthalmological and dental 
disease were the most common disorder groups. These results provide veterinarians with a strong evidence-base 
to prioritise advice given to owners on preventive care in Persians, which could markedly improve Persian cat 
health and welfare5. These results for a cat breed with extreme brachycephaly will also support ongoing efforts to 
understand the implications of brachycephaly for other companion species, such as the dog, where there is cur-
rently substantial debate on the health and welfare impacts of this facial feature61,62.

Most previous studies concerning Persians were based on smaller referral caseloads and/or focused on specific 
diseases20,24,52,63,64, rather than examining the prevalence of disorders more generally in the wider cat population. 
Although useful for referral clinicians and possibly for studies of pathogenic pathways in severely affects subsets 
of diseases, referral studies offer limited extrapolation to the wider caseload seen in general practice65. The use 
of such a large, general practice-derived data set, as interrogated in the current study, gives statistical power and 
generalisability to our results. However, failure to follow many cases through to a definitive diagnosis can result in 
the primary-care methodology losing some fine-level diagnostic granularity to assess specific disease conditions 

Figure 2.  Bodyweight growth curves overlaid with a cross medians line plot for female and male Persian cats 
attending UK general-care veterinary clinics participating in the VetCompass Programme. (Females n = 909, 
Males n = 951).
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that may be more readily available in more focused referral studies65,66. In summary, stronger epidemiological 
inference can be taken when results from several methodologies are considered65.

Haircoat disorders were the most prevalent fine-level diagnosis, affecting 12.7% of the Persian cats in this 
study. For comparison, only 2.5% of non-purebred cats in another VetCompass study had coat disorders, although 
this rose to 5.6% in purebreds5. When ordered by disorder group, cutaneous disorders were also the most com-
mon group, affecting 17.9% of the Persians. These findings agree with a US referral study that also showed a pre-
disposition to dermatological disorders in Persians and suggests important welfare implications from discomfort, 
and repeated sedations for grooming, de-matting and their related injuries36. It is likely that Persians may also 
have an inherently reduced grooming ability resulting from their brachycephalic conformation17,67; however, no 
breed-comparative studies have yet been conducted to confirm this.

Inherent predisposition to haircoat problems may be complicated by interactions with other conditions prev-
alent in the breed. The current study showed positive associations between haircoat disorders and 12 of the 24 
other common fine-level diagnoses suggesting that haircoat problems are closely interlinked with the overall 
health of Persian cats. Some of the associated conditions included periodontal disease (which is of particular 
note as it and ocular disease were the most common problems in this breed, and all three relate to the breed phe-
notype); chronic renal failure and polyuria/polydipsia (which is not surprising since renal disease was the most 
common cause of death in these cats); overgrown nail(s), otitis externa, and flea infestation (suggesting poor 
husbandry where owners find caring for these long-haired cats challenging); weight loss, anorexia/not eating, and 
being underweight (which are likely all related); plus corneal disorder. The association with corneal disorder is of 
particular note as it is the only one of the 5 common ocular disorders where an association with haircoat problems 
was found. This suggests weak (or no) health links between the 2 most striking phenotypes of being a Persian cat 
(i.e. having a long dense haircoat and brachycephaly-associated ocular disorders).

It should be noted that association does not specify a direction of effect or even imply any causality68. 
Consequently, for example, it may be that periodontal disease causes dental pain that leads to reduced grooming 
behaviour or it could be that the prolonged grooming promotes periodontal disease47 or, indeed potentially, that 
the association was confounded by another condition. Grooming is a major activity in cats, with domestic cats 
spending up to 24% of their waking time grooming69 in order to control parasites, remove loose hairs and for 
thermoregulation70–72. However, grooming is challenging for cats because of their two layers of fur: an exposed 

Fine-level disorder Count

Overall 
prevalence 
% 95% CI*

Female 
prevalence 
%

Male 
prevalence 
% P-Value

1 Haircoat disorder 411 12.7 11.6–13.9 13.1 12.5 0.600

2 Periodontal disease 365 11.3 10.2–12.4 10.0 12.6 0.018

3 Overgrown nail(s) 233 7.2 6.3–8.1 8.5 6.1 0.009

4 Ocular discharge 188 5.8 5.0–6.7 5.5 6.2 0.380

5 Heart murmur 188 5.8 5.0–6.7 5.1 6.6 0.064

6 Fleas infestation 165 5.1 4.4–5.9 5.3 5.0 0.738

7 Weight loss 160 4.9 4.2–5.8 4.7 5.2 0.522

8 Conjunctivitis 146 4.5 3.8–5.3 4.3 4.8 0.499

9 Diarrhoea 142 4.4 3.7–5.2 4.8 4.0 0.264

10 Vomiting 140 4.3 3.7–5.1 3.6 4.9 0.067

11 Hyporexic/anorexic 121 3.7 3.1–4.5 4.7 2.8 0.006

12 Chronic renal failure 116 3.6 3.0–4.3 3.9 3.3 0.404

13 Underweight 102 3.2 2.6–3.8 3.6 2.7 0.135

14 Otitis externa 81 2.5 2.0–3.1 2.4 2.6 0.785

15 Sneezing 80 2.5 2.0–3.1 2.2 2.8 0.286

16 Tear duct abnormality 76 2.3 1.9–2.9 2.3 2.5 0.688

17 Ulcerative keratitis 76 2.3 1.9–2.9 2.1 2.7 0.272

18 Polyuria/polydipsia 66 2.0 1.6–2.6 2.2 1.9 0.578

19 Corneal disorder 61 1.9 1.4–2.4 1.6 2.2 0.172

20 Cystitis 57 1.8 1.3–2.3 2.0 1.5 0.322

21 Obesity 57 1.8 1.3–2.3 0.9 2.6 <0.001

22 Nasal discharge 56 1.7 1.3–2.2 1.8 1.6 0.644

23 Upper respiratory tract 
disorder 52 1.6 1.2–2.1 1.6 1.7 0.820

24 Upper respiratory tract 
infection 50 1.5 1.1–2.0 1.2 1.9 0.097

25 Trichobezoar (hairball) 47 1.5 1.1–1.9 1.3 1.5 0.586

Table 2.  Prevalence of the most common disorders at a fine-level of diagnostic precision recorded in Persian 
cats (n = 3,235) attending UK general practice veterinary clinics participating in the VetCompass Programme 
from January 1st, 2013 to December 31st, 2013. The P-value reflects prevalence comparison between females and 
males. *CI confidence interval.
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Fine-level disorder

Count (%) 
of 2,824 
cats without 
haircoat 
disorder

Count (%) 
of 411 cats 
with haircoat 
disorder P-Value

Count (%) of 
2,870 cats without 
periodontal 
disorder

Count (%) of 
365 cats with 
periodontal 
disorder P-Value

1 Haircoat disorder ~ ~ ~ 336 (11.7) 75 (20.6) <0.001

2 Periodontal disease 290 (10.3) 75 (18.3) <0.001 ~ ~ ~

3 Overgrown nail(s) 161 (5.7) 72 (17.5) <0.001 195 (6.8) 38 (10.4) 0.012

4 Ocular discharge 156 (5.5) 32 (7.8) 0.067 148 (5.2) 40 (11.0) <0.001

5 Heart murmur 145 (5.1) 43 (10.5) <0.001 147 (5.1) 41 (11.2) <0.001

6 Fleas infestation 129 (4.6) 36 (8.8) <0.001 140 (4.9) 25 (6.9) 0.107

7 Weight loss 128 (4.5) 32 (7.8) 0.004 130 (4.5) 30 (8.2) 0.002

8 Conjunctivitis 129 (4.6) 17 (4.1) 0.694 121 (4.2) 25 (6.9) 0.022

9 Diarrhoea 108 (3.8) 34 (8.3) <0.001 123 (4.3) 19 (5.2) 0.419

10 Vomiting 116 (4.1) 24 (5.8) 0.107 111 (3.9) 29 (8.0) <0.001

11 Anorexia/not eating 90 (3.2) 31 (7.4) <0.001 105 (3.7) 16 (4.4) 0.492

12 Chronic renal failure 94 (3.3) 22 (5.4) 0.039 98 (3.4) 18 (4.9) 0.142

13 Underweight 128 (4.5) 32 (7.8) 0.004 89 (3.1) 13 (3.6) 0.635

14 Otitis externa 63 (2.2) 18 (4.4) 0.009 65 (2.3) 16 (4.4) 0.015

15 Sneezing 66 (2.3) 14 (3.4) 0.192 69 (2.4) 11 (3.0) 0.480

16 Tear duct abnormality 62 92.2) 14 (3.4) 0.130 61 (2.1) 15 (4.1) 0.018

17 Ulcerative keratitis 64 (2.3) 12 (2.9) 0.414 63 (2.2) 13 (3.6) 0.104

18 Polyuria/polydipsia 48 (1.7) 18 (4.4) <0.001 55 (1.9) 11 (3.0) 0.162

19 Corneal disorder 48 (1.7) 13 (3.2) 0.042 46 (1.6) 15 (4.1) 0.001

20 Cystitis 48 (1.7) 9 (2.2) 0.480 45 (1.6) 12 (3.3) 0.019

21 Obesity 48 (1.7) 9 (2.2) 0.480 44 (1.5) 13 (3.4) 0.006

22 Nasal discharge 47 (1.7) 9 (2.2) 0.445 51 (1.8) 5 (1.4) 0.574

23 Upper respiratory tract 
disorder 42 (1.5) 10 (2.4) 0.154 42 (1.5) 10 (2.7) 0.068

24 Upper respiratory tract 
infection 44 (1.6) 6 (1.5) 0.880 45 (1.6) 5 (1.4) 0.773

25 Trichobezoar (hairball) 39 (1.4) 8 (2.0) 0.371 39 (1.4) 8 (2.2) 0.210

Table 3.  Associations between cats with haircoat disorder (n = 411) and periodontal disease (n = 365) with the 
other most common fine-level precision disorders recorded in Persian cats (n = 3,235) attending UK general 
practice veterinary clinics participating in the VetCompass Programme from January 1st, 2013 to December 31st, 
2013.

Grouped-level 
disorder Count

Overall 
prevalence % 95% CI*

Female 
prevalence %

Male 
prevalence % P-Value

Cutaneous 578 17.9 16.6–19.2 18.4 17.6 0.577

Ophthalmological 496 15.3 14.1–16.6 15.3 15.4 0.943

Dental 397 12.3 11.1–13.5 10.7 13.8 0.007

Enteropathy 374 11.6 10.5–12.7 11.4 11.7 0.768

Underweight 264 8.2 7.2–9.2 8.3 7.9 0.657

Upper respiratory 
tract 242 7.5 6.6–8.4 6.8 8.2 0.154

Claw/nail 240 7.4 6.5–8.4 8.7 6.3 0.011

Cardiac 229 7.1 6.2–8.0 6.0 8.2 0.015

Parasitic 207 6.4 5.6–7.3 6.5 6.4 0.972

Renal 174 5.4 4.6–6.2 5.5 5.3 0.861

Urinary system 163 5.0 4.3–5.8 5.6 4.6 0.194

Reduced appetite 131 4.0 3.4–4.8 5.0 3.1 0.006

Aural 112 3.5 2.9–4.2 3.5 3.5 0.908

Musculoskeletal 91 2.8 2.3–3.4 2.6 3.0 0.432

Mass-associated 89 2.8 2.2–3.4 2.6 2.9 0.562

Table 4.  Prevalence of the most common grouped-level disorders recorded in Persian cats (n = 3,235) 
attending UK general practice veterinary clinics participating in the VetCompass Programme from January 
1st, 2013 to December 31st, 2013. The P-value reflects prevalence comparison between females and males. *CI 
confidence interval.
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topcoat for protection covers a hidden undercoat of down hairs for warmth73. A recent study of grooming kine-
matics explored grooming activity across a range of cat species and breeds to show that the long and dense coats 
of Persian cats prevents full access to the deeper layers of their fur and make these Persian coats ‘ungroomable’74.

The associations shown in the current study encourage us to recommend that when veterinarians encounter 
matted coats in Persians they should evaluate these patients carefully for dental disease, as these are likely to be 
comorbid conditions. As indicated above, the particular characteristics of the Persian coat makes it especially 
difficult to groom; it is also possible that extrinsic factors such as the amount of grooming the cat receives from its 
owner influences the occurrence of coat problems. Difficulty grooming can mean that faecal material can gathers 
on a Persian cat’s perineum which, in warm countries, can promote cutaneous myiasis (fly strike) that can be 
fatal if not promptly addressed75. This underlines the importance of veterinarians providing advice to Persian cat 
owners about routine grooming and its importance for their cat’s health.

Brachycephalic dogs have been reported with significantly more ear disease than mesocephalic breeds (par-
ticularly associated with primary secretory otitis media)76. It is therefore of note that the current study found 
2.5% of Persians with otitis externa, while this was not in the top 20 conditions seen in the overall cat population5. 
Although a direct Persian versus non-Persian comparison was not made in the current study, Persians may be 
predisposed to otitis externa because of excessive ceruminous gland production77.

Ophthalmological problems were the second most common group of disorders, occurring in 15.3% of 
Persians, compared to a previous report of just 6.7% of the general population, and 9.3% in purebred cats5, con-
firming the predisposition of Persians to ocular disease overall46,51,54. Of the 5/25 specific ocular disorders listed 
on Table 2, only conjunctivitis featured within the top 20 conditions seen in the overall cat population5. Of note, 
of these 5 specific ophthalmological disorders recorded [ocular discharge (5.8%), conjunctivitis (4.5%), tear duct 
abnormalities (2.3%), ulcerative keratitis (2.3%) and corneal disorder (1.9%)], only ocular discharge was ranked 
in the top 5 specific disorders in the current study; this illustrates the importance of multi-level hierarchy analyses 
when interpreting the results of all-diagnosis studies to avoid omitting crucial summative findings78.

Other authors have reported an increased occurrence of ocular discharge in Persians79, and tear-staining is 
considered a common feature of the breed6,18, with Persian breed societies advocating routine eye bathing13. The 
brachycephalic facial conformation results in epiphora because nasolacrimal duct malformation reduces effective 
nasolacrimal drainage20,80, while the prominent globe reduces the depth of the lacrimal lake, so tears run down 
the face80. Persians also have a reduced ability to remove ocular irritants because of ineffective blinking and inap-
propriate tear production81, which predisposes to corneal ulceration and ulcerative keratitis82. Brachycephalic 
cats, like brachycephalic dogs, also show decreased corneal sensitivity compared to normal cats and, paradoxi-
cally, a reduced ocular pain response in brachycephalic cats means that owners may fail to recognise these prob-
lems, or to act on them quickly, which only compounds these issues24,81,83,84.

Conjunctivitis was recorded in 4.5% of Persians in the current study, compared with only 2.9% in all purebred 
cats and 3.0% of the overall cat population5, supporting previous reports of an increased risk of conjunctival 
inflammation in Persians54. Conjunctivitis has been associated with ocular defects, such as entropion23. However, 
this and other structural defects were not reported sufficiently frequently in the current study for them to be 
major causes of conjunctival inflammation in Persians. This implies that the conjunctival inflammation was likely 
due to ocular infection in most cases85. Since the prevalence of conjunctivitis in Persians was 4.5% in the current 
study, but only 2.9% in all purebred cats5, this suggests that Persians may have an intrinsically increased suscep-
tibility to ocular infection. In contrast, this prevalence trend was not matched in upper respiratory tract (URT) 
disease, which is often caused by the same infectious agents as conjunctivitis86,87; URT infection was recorded 
in 7.5% of Persians in the current study, compared to 10.6% of all purebred cats5. This alludes to there being 
something specific about Persian eyes that makes them particularly susceptible to infection. Owners should be 
aware of these risks and veterinarians should pay special attention to the eyes of Persians whenever these cats are 
presented.

Grouped-level disorder
Overall Count 
(%)

Female count 
(%)

Male Count 
(%)

P-Value male 
vs female

Renal disease 102 (23.4) 54 (23.1) 48 (24.1) 0.114

Neoplasia 37 (8.5) 16 (6.8) 21 (10.6) 0.384

Mass-associated disorder 35 (8.0) 19 (8.1) 16 (8.0) 0.398

Collapsed 27 (6.2) 14 (6.0) 13 (6.5) 0.463

Appetite-assocaited 25 (5.7) 16 (6.8) 9 (4.5) 0.481

Thinness 21 (4.8) 13 (5.6) 8 (4.0) 0.520

Traumatic injury 19 (4.4) 9 (3.8) 10 (5.0) 0.542

Brain disorder 16 (3.7) 9 (3.8) 7 (3.5) 0.577

Heart disease 14 (3.2) 7 (3.0) 7 (3.5) 0.603

Spinal cord disease 13 (3.0) 8 (3.4) 5 (2.5) 0.616

Other 126 (29.0)

Total 435 (100.0)

Table 5.  Mortality in Persians with a recorded cause of death under general practice veterinary care at UK 
clinics participating in the VetCompass Programme from January 1st, 2013 to December 31st, 2013 (n = 435). 
The P-value reflects comparison between the prevalence in females and males.
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Dental disorders were the third most common grouped disorder (12.3%) and periodontal disease was the 
second most common specific disorder recorded (11.3%), clearly marking out dental health as a priority for 
Persian cat management. However, periodontal disease is a common condition across all cat breeds. A similar 
study reported dental disease in 13.9% of pet cats in the UK5. The high prevalence of dental disease in Persians, 
regardless of the absence of a predisposition in the breed, suggest that veterinarians could reasonably improve 
their promotion of preventative periodontal care88,89. Evidence for Persian (and Exotic) cats having an increased 
predisposition of certain dental disorders comes from a recent prospective study where 50 cats were anaesthetized 
for complete dental examinations and identified 88% with periodontal disease, 76% with abnormal numbers of 
teeth, 72% with dental malocclusions, 64% with malpositioned teeth and 56% with dental crowding32. The current 
retrospective study relied on typical general practice clinical care and identified dental problems in only 12.3% of 
the cats which suggests, compared to this recent prospective study32, that dental disease may have been substan-
tially under-reported in the present study. Of note, periodontal disease in Persians may be associated with other 
conditions prevalent in this breed. The current study found positive associations between periodontal disease and 
4 of the 5 common fine-level ophthalmological disorders (ocular discharge, conjunctivitis, tear duct abnormality, 
and corneal disorder). That the study demonstrated a positive association between periodontal disorders and 
ophthalmological disorders in Persians is important; these problems may arise concomitantly because they are 
both predisposed to by the facial deformities that accompany brachycephaly.

Published literature shows Persian cats are predisposed to respiratory18,27, reproductive33,35, and neurologi-
cal17,30 disorders. However, the current study failed to find evidence to support these prior reports. While URT 
disease was reported in 7.7% of Persians in the current study, it was more prevalent in all pedigree cats (10.7%) 
than non-pedigrees (4%)5, making a particular breed predisposition difficult to determine. In addition, some 
owners of brachycephalic dogs think their pets’ noisy breathing is ‘normal for their breed’90. If owners of Persian 
cats think the same way, some cases of URT disease may never have been presented to a veterinarian in our study, 
so leading to reduced recognition. Reproductive disorders were not reported in the top 20 disorders of Persian 
cats in the current study, nor in non-pedigree cats5. However, the lack of recognition of reproductive problems 
is not surprising since few of the 1200 apparently entire female Persians in the current study would have been 
bred in a single year, and the study was not designed with the power to specifically explore disorders with under 
2% expected prevalence. Neurological disorders were not reported in either the fine or grouped level diagnostic 
disorders in the Persians in the current study, nor in non-pedigrees5. However, owners of Persian cats may not 
expect this breed to be particularly interactive, so cats less severely affected by cerebellar herniation and hydro-
cephalus may again be assumed as ‘normal for breed’17,30. Brain disorder was given as the cause of death in 3.7% 
of the Persians, compared to 2% of all cats in Sweden and 15% of all cats in the UK4,51. Unfortunately, the lack of 
detail in these studies means it is not possible to determine the age of these neurological cases, nor the nature of 
their neurological disease.

While the most significant findings in the current study were found comparing Persians with other breeds, 
and/or non-purebred cats, there were also a number of notable sex-related findings. Males were more likely than 
females to be neutered, presumably because fewer males are needed for breeding. Males were also more likely 
to be overweight/obese and to have periodontal disease. In contrast, females were more likely to be hyporexic/
anorexic and to have nail problems.

The leading cause of mortality in Persians in the current study (at or after 5 years of age) was renal disease 
(23.4%). The high impact of renal disease as a cause of death in Persians agrees with a study of insured cats in 
Sweden51. An earlier VetCompass study into longevity in the general cat population in UK also identified renal 
disease as the most common cause of death in cats at or older than 5 years; however, the prevalence was just 13.6% 
of these deaths4. While this suggests a predisposition to renal dysfunction in Persians, the underlying cause(s) 
remain unclear. Notably, ADPKD was recorded in just 22 cats (prevalence 0.7%) which supports the success of 
screening schemes in removing this genetic defect from the breed57. While it is possible that some cases of mor-
tality resulting from ADPKD may have been missed in the current study, it is hoped that a high proportion of the 
true cases were clinically detected because of the obvious renomegaly that this disease typically causes91.

Neoplasia accounted for 8.5% of deaths in the current study, with a similar value of 8.0% for deaths from 
mass-associated disorder; these findings are similar to the proportions of deaths from these causes in the overall 
UK cat population4. It is worth considering that, while mass-associated disorders may also include infection 
and inflammation, many are likely to be unconfirmed neoplasia and it is probable that neoplastic disorders are 
under-diagnosed in general practice and may account for a greater proportion of deaths than currently specifi-
cally recorded.

The median age of death of 13.5 years for Persians in the current study was not substantially different to the 
14.0 years previously reported in the UK general cat population4. This shows that while Persians may have a 
higher prevalence of dermatological and ocular ill-health than many other purebred or non-pedigree cats5,46, they 
can still live a long life.

This study had some limitations. The study included data from a single breed (Persian cats), which were com-
pared in the discussion against results on other pet cats from other studies to expand inference. This inferential 
process is commonly used in publications for logistical reasons, although extraction and comparison of data 
across multiple breeds within a single study would provide stronger evidence19. The quality of EPR data relies 
on the detail and clarity of the clinical records kept by individual veterinarians, and EPR data were not recorded 
primarily for research purposes65. Many of the terms included as diagnosis terms were presenting signs (e.g. vom-
iting). This was especially the case where a full clinical work-up was not performed, either because symptomatic 
treatment was appropriate and/or due to other limiting factors (e.g. finance or lack of owner motivation), so not 
all disorders were definitively diagnosed to a precise aetiopathological cause. Additionally, typical of primary-care 
practice protocols, many of the final diagnoses recorded were at a general level and did not pursue diagnostic 
investigation to define highly precise diagnostic terms66. In contrast to the referral situation where determining a 
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biomedical diagnosis is a core feature of the clinical management process, the primary-care clinician is focused on 
reaching a level of diagnostic insight that supports a treatment plan that is acceptable in terms of clinical, finan-
cial, temporal, welfare, owner preference and logistical outcome; such an outcome may not require or may even 
be hindered by an inflexible demand to define a final biomedical diagnosis term92–94. Neuter status was recorded 
for just 77.1% of Persians and, where present, likely reflected the cat’s status when first registered at the practice; 
it may not have been updated following neutering in all cases. VetCompass data collection uses an anonymized 
approach that is reliant on the quality and completeness of data entry by the originating veterinary practices 
and can be complicated by varying data entry strategies across the many computerized practice management 
systems currently in use in the UK. The relatively low level of completeness for neutering status could partially 
explain the unlikely finding that only 77% of Persians were neutered. It also questions the finding that neutered 
and un-neutered cats were statistically similar ages at death. A significant proportion of mortality data had no 
cause of death listed (24.6%), particularly where the owner reported their cat had died away from the practice, 
but gave no further explanation, so traumatic events may have been underestimated4. Disorders were ranked on 
their prevalence; however, to determine their true overall impact on welfare, additional information on duration 
and severity would be required95. It is also worth noting that this study applied multiple comparisons based on 
univariable analyses and therefore the findings should be interpreted with caution.

Conclusions
Since Persian cats represent a significant proportion of the global pedigree cat population, this largest ever study 
into breed-related health and disease in Persian cats in a general practice population adds significantly to our 
understanding of the problems they may encounter, especially since it is already clear that these adverse effects 
increase with increasing severity of brachycephalia17,18. However, the authors do not believe that banning an 
entire breed is the best way to deal with this growing brachycephalia issue in cats. Impacts from the Dangerous 
Dogs Act96 in the UK are evidence of how breed-specific legislation can be poorly effective, and may wrongly tar-
get many healthy animals97. Similar mixed results have been reported in other countries98. The authors consider 
that it is better to work with all interested parties to educate breeders, veterinary surgeons, and the public about 
the health concerns from severe brachycephalia. If Breed Standards for Persians are updated, breeders of cats with 
less pronounced brachycephalia will start winning at shows and will become the new norm. Owners will demand 
kittens with less extreme brachycephalia and there will be a natural move towards less-brachycephalic types i.e. 
Doll-faced, Open-type, or Classic Persians and away from the extremely brachycephalic types i.e. Peke-faced or 
Ultra-type Persians. However, if there are not meaningful moves away from the more extreme aspects of facial 
conformation in Persian (and Exotic) cats within a reasonable period (perhaps 5 years), the authors accept that 
specific legislation may be necessary e.g. that breeding cats with the top of their nose leather at or above the bot-
tom of the medial canthus of their eye would be deemed animal cruelty.

Methods
The methods used in the current study are deliberately similar to the methods used in some other VetCompass 
breed-based studies to facilitate comparisons between breeds of cats and dogs99–101 The study population included 
all cats under general practice veterinary care at clinics participating in the VetCompass Programme during 
2013. Cats were included in the study provided they had i) at least one electronic patient record [EPR] (VeNom 
diagnosis term, free-text clinical note, treatment or bodyweight) recorded during 2013, and/or ii) at least one 
EPR recorded both before and after 2013. The VetCompass Programme collates de-identified EPR data from 
primary-care veterinary practices in the UK for epidemiological research60. Collaborating practices can record 
summary diagnosis terms during episodes of care from an embedded VeNom Code list102. Data fields available 
for VetCompass researchers include a unique animal identifier along with species, breed, date of birth, sex, neuter 
status, bodyweight, free-form text clinical notes, VeNom summary diagnosis terms and treatment with relevant 
dates.

A prevalence study design derived from the cohort clinical data was used to estimate the one-year period 
prevalence of the most commonly diagnosed disorders103. Sample size calculations estimated that 2,924 Persian 
cats were needed to represent a disorder with 2% expected prevalence to 0.5% precision at 95% confidence level 
assuming that Persians comprised 1% from an estimated UK national population of 10 million cats5,9,104. This was 
an observational study only and did not involve any experimentation on live animals. Full ethics approval was 
obtained from the RVC Ethics and Welfare Committee (URN 2015 1369).

Cats recorded as Persian breed were categorised as Persian (note: these may have included Persian colour 
variants such as Himalayan [Colourpoint] and Chinchilla); all remaining cats were categorised as non-Persian. 
‘All-age bodyweight’ (kg) described all available bodyweight and date combinations. ‘Adult Bodyweight’ described 
the mean bodyweight recorded from cats aged ≥1 year and was categorised into 4 groups (1.0 to <3 kg, 3.0 to 
<4.0 kg, 4.0 to <5.0 kg, ≥5.0 kg,). Neuter described the status of the cat (entire or neutered) at the final EPR. Age 
described the age on December 31st 2013 and was categorised into 6 groups (0.0 to <3.0 years, 3.0 to <6.0 years, 
6.0 to <9.0 years, 9.0 to <12.0 years, 12.0 to <15.0 years, ≥15 years).

The sampling frame of unique Persian cats was randomly ordered and the records of all cats reviewed manu-
ally to extract the most definitive diagnoses recorded for all disorders that existed during 2013 and to manually 
link these to the most appropriate VeNom term78. Elective (e.g. neutering) or prophylactic (e.g. vaccination) clin-
ical events were not included. No distinction was made between pre-existing and incident disorder presentations. 
Disorders described within the clinical notes using only presenting sign terms (e.g. ‘vomiting’ or ‘vomiting and 
diarrhoea’) without a recorded diagnosis term were included using the first clinical sign listed (e.g. vomiting). 
Mortality data (recorded cause, date and method of death) were extracted on all deaths at any date including after 
2013 during the available EPR data.
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The extracted diagnosis terms were mapped to a dual hierarchy of precision for analysis: fine-level precision 
and grouped-level precision as previously described78. Briefly, fine-level precision terms described the original 
extracted terms at the maximal diagnostic precision recorded (e.g. ulcerative keratitis would remain as ulcerative 
keratitis). Grouped-level precision terms mapped the original diagnosis terms to a general level of diagnostic 
precision (e.g. ulcerative keratitis would map to ophthalmological).

Following data checking and cleaning in Excel (Microsoft Office Excel 2013, Microsoft Corp.), analyses were 
conducted using Stata Version 13 (Stata Corporation). The sex, neuter status, age and adult bodyweight for the 
study Persians during 2013 were described. All-age bodyweight data with their associated dates were used to 
generate individual bodyweight growth curves for male and female Persians by plotting age-specific bodyweights 
and were overlaid with a cross medians line plot using the Stata mband command. One-year period prevalence 
values were reported along with 95% confidence intervals (CI) that described the probability of diagnosis at least 
once during 2013. The CI estimates were derived from standard errors based on approximation to the normal dis-
tribution for disorders with ≥10 events105 or the Wilson approximation method for disorders with <10 events106. 
Prevalence values were reported overall and separately for males and females. The chi-square test was used to 
compare categorical variables (e.g. male versus female) and Mann-Whitney U test to compare continuous varia-
bles (e.g. bodyweight between sexes) as appropriate105. Statistical significance was set at the 5% level.

Ethics approval.  This was an observational study only and did not involve any experimentation on live ani-
mals. Full ethics approval was obtained from the RVC Ethics and Welfare Committee (URN 2015 1369).

Data Availability
The datasets generated during and/or analysed during the current study will be made available at the RVC Re-
search Online repository.

References
	 1.	 The Humane Society of the United States. Pets by the numbers. Vol. 2018 (ed. States, T. H. S.o.t.U.) (The Humane Society of the 

United States, 2018).
	 2.	 PDSA. PAW PDSA Animal Wellbeing Report 2018. (ed. PDSA) (2018).
	 3.	 Sen Nag, O. Countries With The Most Pet Cats Globally. Vol. 2018 (ed. Worldatlas.com) (Worldatlas.com, 2018).
	 4.	 O’Neill, D. G., Church, D. B., McGreevy, P. D., Thomson, P. C. & Brodbelt, D. C. Longevity and mortality of cats attending primary 

care veterinary practices in England. Journal of Feline Medicine and Surgery 17, 125–133 (2015).
	 5.	 O’Neill, D. G., Church, D. B., McGreevy, P. D., Thomson, P. C. & Brodbelt, D. C. Prevalence of disorders recorded in cats attending 

primary-care veterinary practices in England. The Veterinary Journal 202, 286–291 (2014).
	 6.	 The Cat Fanciers Association. About the Persian. Vol. 2018 (The Cat Fanciers’ Association, Inc., 2017).
	 7.	 The Cat Fanciers’ Association. The Cat Fanciers’ Association Announces Most Popular Breeds for 2016. Vol. 2018 (The Cat 

Fanciers’ Association, Inc, 2018).
	 8.	 The Governing Council of the Cat Fancy. Analysis of Breeds Registered by GCCF. Vol. 2018 (The Governing Council of the Cat 

Fancy, 2018).
	 9.	 Murray, J. K., Browne, W. J., Roberts, M. A., Whitmarsh, A. & Gruffydd-Jones, T. J. Number and ownership profiles of cats and dogs 

in the UK. Veterinary Record 166, 163–168 (2010).
	 10.	 Fédération International Féline. Breed standards. Vol. 2018 (Fédération International Féline, 2018).
	 11.	 The Cat Fanciers’ Association. The Cat Fanciers’ Association Breeds. Vol. 2018 (The Cat Fanciers’ Association, Inc, 2018).
	 12.	 The International Cat Association. TICA - Recognized Cat Breeds. Vol. 2018 (The International Cat Association, 2018).
	 13.	 The Governing Council of the Cat Fancy. Persian Breed Profile. Vol. 2018 (The Governing Council of the Cat Fancy, 2018).
	 14.	 The Cat Fanciers Association. Persian Show Standard. Vol. 2018 (The Cat Fanciers’ Association, Inc., 2017).
	 15.	 The International Cat Association. The International Cat Association - Breeds: Persian. Vol. 2018 (The International Cat 

Association inc, 2018).
	 16.	 Fédération International Féline. Persian - Breed standard. Vol. 2018 (Fédération International Féline, 2018).
	 17.	 Schmidt, M. J. et al. The Relationship between Brachycephalic Head Features in Modern Persian Cats and Dysmorphologies of the 

Skull and Internal Hydrocephalus. Journal of Veterinary Internal Medicine 31, 1487–1501 (2017).
	 18.	 Farnworth, M. J., Chen, R., Packer, R. M. A., Caney, S. M. A. & Gunn-Moore, D. A. Flat feline faces: Is brachycephaly associated 

with respiratory abnormalities in the domestic cat ‘felis catus’? PLoS ONE 11, e0161777 (2016).
	 19.	 Gough, A., Thomas, A. & O’Neill, D. Breed Predispositions to Disease in Dogs and Cats, (Wiley-Blackwell, Chichester, West Sussex, 

2018).
	 20.	 Schlueter, C. et al. Brachycephalic Feline Noses: CT and Anatomical Study of the Relationship between Head Conformation and 

the Nasolacrimal Drainage System. Journal of Feline Medicine and Surgery 11, 891–900 (2009).
	 21.	 La Croix, N. C. Nonhealing corneal ulcers in cats: 29 cases (1991–1999). Journal of the American Veterinary Medical Association 

218, 733–735 (2001).
	 22.	 Featherstone, H. J. & Sansom, J. Feline corneal sequestra: a review of 64 cases (80 eyes) from 1993 to 2000. Veterinary 

Ophthalmology 7, 213–227 (2004).
	 23.	 Williams, D. L. & Kim, J.-Y. Feline entropion: a case series of 50 affected animals (2003–2008). Veterinary Ophthalmology 12, 

221–226 (2009).
	 24.	 Kafarnik, C., Fritsche, J. & Reese, S. Corneal innervation in mesocephalic and brachycephalic dogs and cats: assessment using in 

vivo confocal microscopy. Veterinary Ophthalmology 11, 363–367 (2008).
	 25.	 Rah, H., Maggs, D. J., Blankenship, T. N., Narfstrom, K. & Lyons, L. A. Early-Onset, Autosomal Recessive, Progressive Retinal 

Atrophy in Persian Cats. Investigative Ophthalmology & Visual Science 46, 1742–1747 (2005).
	 26.	 Packer, R. M. A., Hendricks, A., Tivers, M. S. & Burn, C. C. Impact of facial conformation on canine health: Brachycephalic 

Obstructive Airway Syndrome. PLoS ONE 10, e0137496 (2015).
	 27.	 Katia Barão, C. et al. Recurrent pulmonary edema secondary to elongated soft palate in a cat. Journal of Feline Medicine and Surgery 

14, 417–419 (2012).
	 28.	 Stadler, K., Hartman, S., Matheson, J. & O’Brien, R. Computed tomographic imaging of dogs with primary laryngeal or tracheal 

airway obstruction. Veterinary Radiology and Ultrasound 52, 377–384 (2011).
	 29.	 Hammond, G., Geary, M., Coleman, E. & Gunn-Moore, D. Radiographic measurements of the trachea in domestic shorthair and 

persian cats. Journal of Feline Medicine and Surgery 13, 881–884 (2011).
	 30.	 Xander, H., Andy, S. & Ruth, D. Shape of the feline cerebellum and occipital bone related to breed on MRI of 200 cats. Journal of 

Feline Medicine and Surgery 19, 1065–1072 (2016).
	 31.	 Bertolini, F. et al. Evidence of selection signatures that shape the Persian cat breed. Mammalian Genome, 1–12 (2016).

https://doi.org/10.1038/s41598-019-49317-4


1 1Scientific Reports |         (2019) 9:12952  | https://doi.org/10.1038/s41598-019-49317-4

www.nature.com/scientificreportswww.nature.com/scientificreports/

	 32.	 Mestrinho, L. A. et al. Oral and dental anomalies in purebred, brachycephalic Persian and Exotic cats. Journal of the American 
Veterinary Medical Association 253, 66–72 (2018).

	 33.	 Gunn-Moore, D. A. & Thrusfield, M. V. Feline dystocia: prevalence, and association with cranial conformation and breed. 
Veterinary Record 136, 350–353 (1995).

	 34.	 Monteiro, C. et al. Pelvic differences between brachycephalic and mesaticephalic cats and indirect pelvimetry assessment. 
Veterinary Record 172, 16–16 (2013).

	 35.	 Sparkes, A. H. et al. A questionnaire-based study of gestation, parturition and neonatal mortality in pedigree breeding cats in the 
UK. Journal of Feline Medicine and Surgery 8, 145–157 (2006).

	 36.	 Scott, D. W., Miller, W. H. & Erb, H. N. Feline dermatology at Cornell University: 1407 cases (1988–2003). Journal of Feline 
Medicine and Surgery 15, 307–316 (2012).

	 37.	 Miller, R. I. Nodular granulomatous fungal skin diseases of cats in the United Kingdom: a retrospective review. Veterinary 
Dermatology 21, 130–135 (2010).

	 38.	 Lewis, D. T., Foil, C. S. & Hosgood, G. Epidemiology and Clinical Features of Dermatophytosis in Dogs and Cats at Louisiana State 
University: 1981–1990. Veterinary Dermatology 2, 53–58 (1991).

	 39.	 Sparkes, A. H., Gruffydd-Jones, T. J., Shaw, S. E., Wright, A. I. & Stokes, C. R. Epidemiological and diagnostic features of canine and 
feline dermatophytosis in the United Kingdom from 1956 to 1991. Veterinary Record 133, 57–61 (1993).

	 40.	 Cafarchia, C. et al. The epidemiology of canine and feline dermatophytoses in southern Italy. Mycoses 47, 508–513 (2004).
	 41.	 Drögemüller, C., Rüfenacht, S., Wichert, B. & Leeb, T. Mutations within the FGF5 gene are associated with hair length in cats. 

Animal Genetics 38, 218–221 (2007).
	 42.	 Schäffer, A. A. et al. Four Independent Mutations in the Feline Fibroblast Growth Factor 5 Gene Determine the Long-Haired 

Phenotype in Domestic Cats. Journal of Heredity 98, 555–566 (2007).
	 43.	 Jones, H. E. Cell-mediated immunity in the immunopathogenesis of dermatophytosis. Acta Derm Venereol Suppl (Stockh) 121, 

73–83 (1986).
	 44.	 Jones, H. E., Reinhardt, J. H. & Rinaldi, M. G. Immunologic Susceptibility to Chronic Dermatophytosis. Archives of Dermatology 

110, 213–220 (1974).
	 45.	 Jones, H. E. Immune response and host resistance of humans to dermatophyte infection. Journal of the American Academy of 

Dermatology 28, S12–S18 (1993).
	 46.	 Inoue, M., Hasegawa, A. & Sugiura, K. Morbidity pattern by age, sex and breed in insured cats in Japan (2008–2013). Journal of 

Feline Medicine and Surgery (2015).
	 47.	 Arzi, B. et al. Therapeutic Efficacy of Fresh, Autologous Mesenchymal Stem Cells for Severe Refractory Gingivostomatitis in Cats. 

STEM CELLS Translational Medicine 5, 75–86 (2016).
	 48.	 Slingerland, L. I., Hazewinkel, H. A. W., Meij, B. P., Picavet, P. & Voorhout, G. Cross-sectional study of the prevalence and clinical 

features of osteoarthritis in 100 cats. The Veterinary Journal 187, 304–309 (2011).
	 49.	 Bennett, D., Ariffin, S.M.b.Z. & Johnston, P. Osteoarthritis in the cat: 1. How common is it and how easy to recognise? Journal of 

Feline Medicine and Surgery 14, 65–75 (2012).
	 50.	 Mathews, K. et al. Guidelines for Recognition, Assessment and Treatment of Pain. Journal of Small Animal Practice 55, E10–E68 

(2014).
	 51.	 Egenvall, A. et al. Mortality of life-insured Swedish cats during 1999–2006: age, breed, sex, and diagnosis. Journal of Veterinary 

Internal Medicine 23, 1175–1183 (2009).
	 52.	 Cannon, M. J. et al. Prevalence of polycystic kidney disease in Persian cats in the United Kingdom. Veterinary Record 149, 409–411 

(2001).
	 53.	 Lekcharoensuk, C., Osborne, C. A. & Lulich, J. P. Epidemiologic study of risk factors for lower urinary tract diseases in cats. Journal 

of the American Veterinary Medical Association 218, 1429–1435 (2001).
	 54.	 Egenvall, A. et al. Morbidity of insured Swedish cats during 1999 to 2006 by age, breed, sex, and diagnosis. Journal of Feline 

Medicine and Surgery 12, 948–959 (2010).
	 55.	 Eaton, K. A., Biller, D. S., DiBartola, S. P., Radin, M. J. & Wellman, M. L. Autosomal Dominant Polycystic Kidney Disease in Persian 

and Persian-cross Cats. Veterinary Pathology Online 34, 117–126 (1997).
	 56.	 Lyons, L. A. et al. Feline Polycystic Kidney Disease Mutation Identified in PKD1. Journal of the American Society of Nephrology 15, 

2548–2555 (2004).
	 57.	 Langford V. Polycystic Kidney Disease. Vol. 2018 (Langford Vets, 2018).
	 58.	 Collins, L. M., Asher, L., Summers, J. F., Diesel, G. & McGreevy, P. D. Welfare epidemiology as a tool to assess the welfare impact of 

inherited defects on the pedigree dog population. Anim Welfare 19, 67–75 (2010).
	 59.	 Rooney, N. J. & Sargan, D. R. Welfare concerns associated with pedigree dog breeding in the UK. Anim Welfare 19, 133–140 (2010).
	 60.	 VetCompass. VetCompass™ Programme. Vol. 2019 (RVC Electronic Media Unit, London, 2019).
	 61.	 Waters, A. Brachycephalic tipping point: time to push the button? Veterinary Record 180, 288–288 (2017).
	 62.	 Honey, L. Future health and welfare crises predicted for the brachycephalic dog population. Veterinary Record 181, 550 (2017).
	 63.	 Must, K., Hytönen, M. K., Orro, T., Lohi, H. & Jokelainen, P. Toxoplasma gondii seroprevalence varies by cat breed. PLOS ONE 12, 

e0184659 (2017).
	 64.	 Öhlund, M., Palmgren, M. & Holst, B. S. Overweight in adult cats: a cross-sectional study. Acta Veterinaria Scandinavica 60, 5 

(2018).
	 65.	 O’Neill, D., Church, D., McGreevy, P., Thomson, P. & Brodbelt, D. Approaches to canine health surveillance. Canine Genetics and 

Epidemiology 1, 2 (2014).
	 66.	 Robinson, N. J., Dean, R. S., Cobb, M. & Brennan, M. L. Factors influencing common diagnoses made during first-opinion small-

animal consultations in the United Kingdom. Preventive Veterinary Medicine 131, 87–94 (2016).
	 67.	 Malik, R., Sparkes, A. & Bessant, C. Brachycephalia - a bastardisation of what makes cats special. Journal of Feline Medicine and 

Surgery 11, 889–890 (2009).
	 68.	 Grimes, D. A. & Schulz, K. F. Bias and causal associations in observational research. The Lancet 359, 248–252 (2002).
	 69.	 Beaver, B. Feline behavior: A guide for veterinarians, (Saunders, St. Louis, Missouri, 2003).
	 70.	 Wu, W.-J., Hsu, M.-H. & Hsu, T.-C. Distribution of Cat Fleas (Siphonaptera: Pulicidae) on the Cat. Journal of Medical Entomology 

39, 685–688 (2002).
	 71.	 Amador, G. J. & Hu, D. L. Cleanliness is next to godliness: mechanisms for staying clean. The Journal of Experimental Biology 218, 

3164 (2015).
	 72.	 Gebremedhin, K. G. & Wu, B. A model of evaporative cooling of wet skin surface and fur layer. Journal of Thermal Biology 26, 

537–545 (2001).
	 73.	 Miller, W., Griffin, C., Campbell, K. & Muller, G. Muller and Kirk’s Small Animal Dermatology, (Elsevier Health Sciences, St. Louis, 

2013).
	 74.	 Noel, A. C. & Hu, D. L. Cats use hollow papillae to wick saliva into fur. Proceedings of the National Academy of Sciences 115, 12377 

(2018).
	 75.	 Anderson, G. S. & Huitson, N. R. Myiasis in pet animals in British Columbia: the potential of forensic entomology for determining 

duration of possible neglect. The Canadian veterinary journal = La revue veterinaire canadienne 45, 993–998 (2004).

https://doi.org/10.1038/s41598-019-49317-4


1 2Scientific Reports |         (2019) 9:12952  | https://doi.org/10.1038/s41598-019-49317-4

www.nature.com/scientificreportswww.nature.com/scientificreports/

	 76.	 Salgüero, R., Herrtage, M., Holmes, M., Mannion, P. & Ladlow, J. Comparison between computed tomographic characteristics of 
the middle ear in nonbrachycephalic and brachycephalic dogs with obstructive airway syndrome. Veterinary Radiology &. 
Ultrasound 57, 137–143 (2016).

	 77.	 Kennis, R. A. Feline Otitis: Diagnosis and treatment. Veterinary Clinics: Small Animal Practice 43, 51–56 (2013).
	 78.	 O’Neill, D. G., Church, D. B., McGreevy, P. D., Thomson, P. C. & Brodbelt, D. C. Prevalence of disorders recorded in dogs attending 

primary-care veterinary practices in England. PLoS ONE 9, 1–16 (2014).
	 79.	 Barnett, K. C. & Crispin, S. M. Feline ophthalmology: an atlas & text, (W. B. Saunders, London, 1998).
	 80.	 Glaze, M. B. Congenital and hereditary ocular abnormalities in cats. Clinical Techniques in Small Animal Practice 20, 74–82 (2005).
	 81.	 Startup, F. G. Corneal ulceration in the dog. Journal of Small Animal Practice 25, 737–752 (1984).
	 82.	 Packer, R. M. A., Hendricks, A. & Burn, C. C. Impact of facial conformation on canine health: Corneal ulceration. PLoS ONE 10, 

1–16 (2015).
	 83.	 Hartley, C. Aetiology of Corneal ulcers: Assume FHV-1 unless proven otherwise. Journal of Feline Medicine and Surgery 12, 24–35 

(2010).
	 84.	 Blocker, T. & Van Der Woerdt, A. A comparison of corneal sensitivity between brachycephalic and Domestic Short-haired cats. 

Veterinary Ophthalmology 4, 127–130 (2001).
	 85.	 Low, H. C., Powell, C. C., Veir, J. K., Hawley, J. R. & Lappin, M. R. Prevalence of feline herpesvirus 1, Chlamydophila felis, and 

Mycoplasma spp. DNA in conjunctival cells collected from cats with and without conjunctivitis. American Journal of Veterinary 
Research 68, 643–648 (2007).

	 86.	 Helps, C. R. et al. Factors associated with upper respiratory tract disease caused by feline herpesvirus, feline calicivirus, 
Chlamydophila felis and Bordetella bronchiseptica in cats: experience from 218 European catteries. Veterinary Record 156, 
669–673 (2005).

	 87.	 Cohn, L. A. Feline respiratory disease complex. Veterinary Clinics of North America: Small Animal Practice 41, 1273–1289 (2011).
	 88.	 Gorrel, C., Inskeep, G. & Inskeep, T. Benefits of a ‘Dental Hygiene Chew’ on the Periodontal Health of Cats. Journal of Veterinary 

Dentistry 15, 135–138 (1998).
	 89.	 Ingham, K. E., Gorrel, C. & Bierer, T. L. Effect of a dental chew on dental substrates and gingivitis in cats. Journal of Veterinary 

Dentistry 19, 201–204 (2002).
	 90.	 Packer, R. M. & Tivers, M. Strategies for the management and prevention of conformation-related respiratory disorders in 

brachycephalic dogs. Veterinary Medicine: Research and Reports 6, 219–232 (2015).
	 91.	 Lee, Y. J. Diagnosis of feline polycystic kidney disease by a combination of ultrasonographic examination and PKD1 gene analysis. 

Veterinary Record 167, 614–617 (2010).
	 92.	 May, S. Towards a scholarship of primary health care. Veterinary Record 176, 677 (2015).
	 93.	 Olde Hartman, T. C. et al. Why the ‘reason for encounter’ should be incorporated in the analysis of outcome of care. British Journal 

of General Practice 61, e839 (2011).
	 94.	 Vandeweerd, J.-M. et al. Understanding veterinary practitioners’ decision-making process: implications for veterinary medical 

education. Journal of veterinary medical education 39, 142–151 (2012).
	 95.	 Broom, D. M. Welfare Assessment and Relevant Ethical Decisions: Key Concepts. Annual review of biomedical sciences 10 (2008).
	 96.	 The National Archives. Dangerous Dogs Act 1991. Vol. 2019 (Crown, 2019).
	 97.	 The Kennel Club. “Dangerous Dogs”: Deal with the Deed, Not the Breed. Vol. 2019 (The Kennel Club, 2019).
	 98.	 Rosado, B., García-Belenguer, S., León, M. & Palacio, J. Spanish dangerous animals act: Effect on the epidemiology of dog bites. 

Journal of Veterinary Behavior: Clinical Applications and Research 2, 166–174 (2007).
	 99.	 O’Neill, D. G., Butcher, C., Church, D. B., Brodbelt, D. C. & Gough, A. G. Miniature Schnauzers under primary veterinary care in 

the UK in 2013: demography, mortality and disorders. Canine Genetics and Epidemiology 6, 1 (2019).
	100.	 O’Neill, D. G. et al. Disorders of Bulldogs under primary veterinary care in the UK in 2013. PLOS ONE 14, e0217928 (2019).
	101.	 O’Neill, D. G., Seah, W. Y., Church, D. B. & Brodbelt, D. C. Rottweilers under primary veterinary care in the UK: demography, 

mortality and disorders. Canine Genetics and Epidemiology 4, 13 (2017).
	102.	 The VeNom Coding Group. VeNom Veterinary Nomenclature. Vol. 2019 (ed. Group, T. V. C.) (VeNom Coding Group, 2019).
	103.	 Pearce, N. Classification of epidemiological study designs. International Journal of Epidemiology 41, 393–397 (2012).
	104.	 Epi Info 7 CDC. Centers for Disease Control and Prevention (US): Introducing Epi Info 7. Vol. 2019 (CDC, Atlanta, Georgia, 

2019).
	105.	 Kirkwood, B. R. & Sterne, J. A. C. Essential Medical Statistics, (Blackwell Science, Oxford, 2003).
	106.	 Agresti, A. & Coull, B. A. Approximate is better than “exact” for interval estimation of binomial proportions. The American 

Statistician 52, 119–126 (1998).

Acknowledgements
Thanks to Noel Kennedy (RVC) for VetCompass software and programming development. We acknowledge the 
Medivet Veterinary Partnership, Vets4Pets/Companion Care, Independent Vet Care, Goddard Veterinary Group, 
Vets Now and the other UK practices who collaborate in VetCompass. The authors received no specific funding 
for this work.

Author Contributions
D.O.N. and C.R. were mainly responsible for the conception and design, acquisition and extraction of data, and 
analysis. D.O.N., D.A.G.-M., C.R. and P.C. took the lead in preparing the manuscript. D.O.N., D.A.G.-M., C.R., 
D.B., P.C. and D.C. were involved in interpreting the results, drafting and revising the manuscript and gave final 
approval of the version to be published. D.O.N., D.A.G.-M., C.R., D.B., P.C. and D.C. agrees to be accountable for 
all aspects of the accuracy or integrity of the work.

Additional Information
Competing Interests: The authors declare no competing interests.
Publisher’s note: Springer Nature remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations.

https://doi.org/10.1038/s41598-019-49317-4


13Scientific Reports |         (2019) 9:12952  | https://doi.org/10.1038/s41598-019-49317-4

www.nature.com/scientificreportswww.nature.com/scientificreports/

Open Access This article is licensed under a Creative Commons Attribution 4.0 International 
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or 

format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the Cre-
ative Commons license, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons license, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons license and your intended use is not per-
mitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the 
copyright holder. To view a copy of this license, visit http://creativecommons.org/licenses/by/4.0/.
 
© The Author(s) 2019

https://doi.org/10.1038/s41598-019-49317-4
http://creativecommons.org/licenses/by/4.0/

	Persian cats under first opinion veterinary care in the UK: demography, mortality and disorders

	Results

	Demography. 
	Disorder prevalence. 
	Mortality. 

	Discussion

	Conclusions

	Methods

	Ethics approval. 

	Acknowledgements

	Figure 1 Age pyramid for female and male Persian cats attending UK general-care veterinary clinics participating in the VetCompass Programme.
	Figure 2 Bodyweight growth curves overlaid with a cross medians line plot for female and male Persian cats attending UK general-care veterinary clinics participating in the VetCompass Programme.
	Table 1 Demography of Persian cats under general practice veterinary care at clinics participating in the VetCompass Programme in the UK from January 1st, 2013 to December 31st, 2013 (n = 3,235).
	Table 2 Prevalence of the most common disorders at a fine-level of diagnostic precision recorded in Persian cats (n = 3,235) attending UK general practice veterinary clinics participating in the VetCompass Programme from January 1st, 2013 to December 31st
	Table 3 Associations between cats with haircoat disorder (n = 411) and periodontal disease (n = 365) with the other most common fine-level precision disorders recorded in Persian cats (n = 3,235) attending UK general practice veterinary clinics participat
	Table 4 Prevalence of the most common grouped-level disorders recorded in Persian cats (n = 3,235) attending UK general practice veterinary clinics participating in the VetCompass Programme from January 1st, 2013 to December 31st, 2013.
	Table 5 Mortality in Persians with a recorded cause of death under general practice veterinary care at UK clinics participating in the VetCompass Programme from January 1st, 2013 to December 31st, 2013 (n = 435).




