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Skin disorders are common ailments of pet and smallholder pigs, with 17% of owners reporting skin problems within a year (Gillespie and others 2015). This study aimed to gather information about the skin disorders occurring in this population, the degree of veterinary involvement and the suitability of treatment. This data will highlight areas to focus knowledge exchange.
The study was approved by the University of Liverpool Veterinary Research Ethics Committee (Reference VREC291).
A web-based questionnaire was designed using SelectSurvey.Net (V4.089.001, ClassApps). Pig owners living in England with fewer than 20 breeding sows who had seen skin disorders in their pigs within the last two years were eligible to complete an online questionnaire available between 21/7/2015 and 30/9/2015. The study was advertised via email to pig owners who had responded to a previous questionnaire (Gillespie and others 2015), breed societies listed by the British Pig Association and smallholder societies in England. 
The anonymous questionnaire collected demographic data about the owner and their pig herd and information about the presentation, diagnosis and treatment of each skin disorder they had identified within the last 2 years. 
Thirty-four pig owners answered the questionnaire. Eight responses were excluded as insufficient questions were completed for interpretation. The remaining 26 responses accounted for 368 pigs (median=8, interquartile range=3-33), 160 of which were over one year old. Eight (31%) respondents had 1-5 years’ experience of keeping pigs, 8 (31%) had 5-10 years’ and ten (38%) had more than ten years’ experience. Nineteen (73%) respondents reported one type of skin disorder in their pigs within the last two years, three (12%) reported two types, whilst four (15%) reported three types, although in one of these cases not enough information was provided for further interpretation. Of the remaining 36 skin problems, 27 (75%) were classified as herd problems; 9 (25%) affected only one pig. For 32 cases respondents reported whether their pigs were pruritic or ill. In 13/32 (41%) pruritus was present; in 2 (6%) the pigs were systemically ill. A vet attended in 5/36 cases (14%) (Table 1: Cases 9, 13, 18, 21 and 26);no further diagnostic testing was reported for any cases. In 28 instances owners had made a diagnosis themselves, in 2 a diagnosis was made by the veterinary surgeon and in 6 no diagnosis was made. Respondents were asked to provide more information about the disease in a free text box and select a picture that most closely resembled the skin lesions displayed by their pig. A summary of case information is given in Table 1. Based on the information given cases were categorised as to whether the diagnosis was consistent with the picture and clinical information provided. Information was consistent in 22/30 cases (76%) in which a diagnosis was made. In a further 3 cases the diagnosis was considered to be either pediculosis or mange, however it was not possible to determine which (cases 8, 23 and 27). Of these 25 cases, ectoparasitic disease accounted for 9, trauma or wounds for 7, sunburn for 5, greasy pig disease for 2, ringworm for 1 and an abscess for 1. From the initial 36 cases, it appears that 14 cases (39%) were either undiagnosed or diagnosed incorrectly. 

Treatments given were assessed for likely suitability based on the clinical description and picture choice. In 6 cases (cases 5, 9, 22, 24, 26 and 27) it was not possible to ascertain whether the treatment was suitable. For the remaining 30 cases, treatment was deemed appropriate in 25 (83%) and inappropriate in 5 (17%). In 2/5 cases where a vet attended appropriate treatments were given. 
Thirty-three respondents gave information on the outcome of the case, in 20 cases (61%) the complaint completely resolved, in 8 (24%) the problem partially resolved and in 5 (15%) the problem is ongoing.
We estimate that a correct diagnosis was made in 22/36 cases (61%), appropriate treatment was administered in 25/30 (83%), and treatment information could not be interpreted for a further 6 cases. This indicates that skin conditions in pet and smallholder pigs could be diagnosed and treated more successfully. 
In this study 9/25 cases (36%) were attributable to ectoparasites which is greater than a previous survey where 3/34 (9%) pigs with skin disease were reported to have either lice or mites by the owner (Carr 2004). The reason for this difference is unclear, however it is likely the populations are significantly different as in the present study more pigs are kept on the holdings (median=8, interquartile range=3-33), compared to the previous survey where almost half of respondents (25/52) kept only one pig.
It is disappointing that veterinary attention was sought in only a minority of cases. The reasons for this are unclear as veterinary surgeons have previously been identified by farmers as prime sources of information (Gunn and others 2008; Gillespie and others 2015).  One possibility may be that the owners often did not deem the disease serious enough to seek veterinary attention, despite it being well recognised that skin disorders adversely affect welfare (Gregory 2007). Many of the cases reported, for example sunburn and fighting wounds, require only basic first aid, or are self-limiting as in the case of ringworm, therefore attendance by a veterinary surgeon may not be necessary. It is also possible that owners were trying to avoid the cost of veterinary treatment, which has been identified as a key barrier to seeking veterinary advice on farms (Kaler and Green 2013). There may also be a lack of confidence in veterinary surgeons’ expertise in this area. Indeed although case numbers were small, the lack of diagnosis and correct treatment given when a veterinary surgeon attended was disappointing. There could be multiple reasons for this, including veterinary surgeons only being called to attend complicated cases, lack of handling facilities to examine animals or financial constraints limiting further tests being carried out to aid diagnosis. Alternatively lack of knowledge of the veterinary surgeon attending may be to blame.  Owners of pet and smallholder pigs are more likely to receive input from veterinary surgeons working in mixed or farm practice rather than from specialist pig vets (Gillespie and others 2015). General veterinary surgeons may not have received any further training in pig medicine following their university course.
In this group of animals the most common skin disorders were ectoparasites, trauma/wounds, sunburn, greasy pig disease and ringworm, therefore it would be wise for the treatment, diagnosis and prevention of these diseases to be focussed upon in the undergraduate veterinary degree or any continuing professional development. 
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Table 1. A summary of 37 cases of skin disorders in pigs.
	Case

	Herd or individual problem
	Were the pigs ill?
	Were the pigs pruritic?
	Additional information given by owner
(Direct Quote)
	Photo
selected
	Diagnosis given by owner
	Diagnosis consistent with photo and/or information given?
	Treatment given
(Direct Quote)

	1
	Herd
	No
	Yes
	All pink pigs I've had have had really bad sun burn.
	*
	Sunburn
	Yes
	No treatment

	2
	Individual
	No
	No
	Sunburn in 1 2y.o pig
	Sunburn
	Sunburn
	Yes
	E45 cream

	3
	Herd
	No
	Yes
	Very dry flaky skin
	NRP 
	NDM
	N/A
	Mite powder applied to skin and vegetable oil added to feed

	4
	Herd
	No
	No
	2 adult pigs in outdoor runs in summer who were going through moult
	Sunburn
	Sunburn
	Yes
	No treatment

	5
	Herd
	No
	No
	Birds pecking the pigs backs. Some wounds were very deep. Several adult pigs were affected. Particularly the ones that had lost hair on their backs during moulting.
	NRP
	Trauma caused by birds 
	No
	Applied Engemycin spray to wounds and then covered with Stockholm Tar.

	6
	Herd
	No
	Yes
	*
	*
	Sunburn
	Yes
	No treatment

	7
	Individual
	No
	No
	Piglet bought at 7 weeks old already had ringworm 
	Ringworm
	Ringworm
	Yes
	Hypocare spray used twice daily

	8
	Herd
	No
	Yes
	Dry scaly skin and partial loss of hair
	Mites
	Lice
	No
	Noromectin given in feed for 7 days repeated after several months

	9
	Individual
	No
	No
	Irritation caused by rubbing against a tree. Triggered by stress caused by splitting the group up
	*
	NDM
	N/A
	No treatment

	10
	Individual
	No
	No
	1 pig rubbing herself against a sharp object - cuts in the same area every time.
	Wounds
	Wounds
	Yes
	Iodine spray applied to wounds

	11
	Herd
	No
	No
	3 boars with lacerations caused by fighting. Triggered by movement to pen adjacent to a sow
	Wounds
	Wounds
	Yes
	No treatment

	12
	Herd
	No
	Yes
	Recurring outbreak of pig lice affects most mature pigs in the same area. 
	Lice
	Lice
	Yes
	Ivermectin injection supplied by vet 

	13
	Herd
	Yes
	Yes
	Swollen ears from infection getting under the skin from fights or shaking ears from flies.
	Wounds
	Wound & skin infection
	No
	Injected Pen and strep till the swelling went down and then for a further two days 

	14
	Herd
	No
	No
	Caused by fighting with each other and also cuts from a barbed wire fence
	Wounds
	Wounds
	Yes
	Antiseptic cream applied to open wounds

	15
	Herd
	No
	Yes
	*
	Lice
	Lice
	Yes
	Injected noramectin

	16
	Herd
	No
	Yes
	Caused by stored straw possibly carrying a higher burden of mites and parasites
	Lice
	Lice
	Yes
	Ivermectin

	17
	Herd
	Yes
	No
	Greasy pig disease, it affected the first litters of three gilts. l discovered that it can happen when batches of gilts farrow at the same time.
	Greasy pig
	Greasy pig
	Yes
	Pen/strep injections daily for five days

	18
	Herd
	No
	No
	Caused by a Boar brought to holding from another herd
	Lice
	Lice
	Yes
	Treatment was given but not described

	19
	Herd
	No
	No
	Exposure to summer sunlight for too long, the pigs were playing in an outside area and suffered very mild sunburn, mainly on the ears (white pigs)
	Sunburn
	Sunburn
	Yes
	No treatment

	20
	Individual
	No
	Yes
	Lice from bedding
	Lice
	Lice 
	Yes
	Ivermectin IM, housing disinfected and power-washed, bedding changed.

	21
	Herd
	No
	Yes
	2 kune kune piglets 12wks old
	Greasy pig
	Greasy pig
	Yes
	Bathed with medicated shampoo, given injectable antibiotics.

	22
	Individual
	No
	No
	Sow who had creases in her skin over her eyes that became sore and weeping.
	NRP
	NDM
	N/A
	Antibiotics and wound wash for use around eyes

	23
	Herd
	No
	Yes
	*
	Lice
	Mange mites
	No
	Ivermectin twice a year

	24
	Herd
	No
	No
	When they become over a year they suffer from Dry scaly skin due to being outdoors in the sun.
	NRP
	NDM
	N/A
	Used a very large pot of derma moisturiser

	25
	Herd
	No
	No
	Approx. half of our pigs have been affected by small wounds caused by small fights to settle dominance in the herd. I think it's normally caused when one of the females comes in to heat, or when they are moved into a new plot
	Wounds
	Wounds
	Yes
	Purple spray

	26
	Herd
	No
	No
	I get the odd growing pig that gets weepy patches the size of a 50p piece, it doesn't spread amongst that batch. I see this throughout the year. New straw ie freshly harvested seems to bring it on - I think it’s something to do with the 'round up' that the corn is sprayed off with 
	Mites
	NDM
	N/A
	Washed with hibiscrub - any nasty raw bits covered with blue spray - terramycin

	27
	Herd
	*
	*
	The sows I used to keep had lice, but my young pigs never seemed to get them. Bad in summer.
	*
	Lice
	N/A
	 Pigs with lice had injections

	28
	Herd
	No
	No
	Scratch wounds caused by edge of ark or boar
	Wounds
	wounds 
	Yes
	No treatment

	29
	Individual
	No
	Yes
	Triggered by straw
	Lice
	Lice
	Yes
	No treatment

	30
	Individual
	No
	No
	hair loss on back and flanks, belly and head still covered.
	NRP
	NDM
	N/A
	No treatment

	31
	Herd
	No
	Yes
	Fighting and insect bites
	Wounds
	Wounds
	Yes
	Purple spray, wound powder or engemycin spray also summer fly cream

	32
	Herd
	No
	No
	*
	Wounds
	Wounds
	Yes
	wound antiseptic

	33
	Herd
	*
	*
	Housed sows and boars affected by round raised scabs, Feb through to June. Stored straw possibly carrying a higher burden of mites and parasites
	Ringworm
	mites 
	No
	Washing and topical treatment.

	34
	Individual
	*
	*
	One piglet with an abscess the size of a golf ball on her leg at about 3 weeks old caused by a scratch.
	Swelling over joint
	Abscess
	Yes
	abscess was washed with iodine and antibiotic given 

	35
	Herd
	No
	No
	10 young pigs at varying times indoor housed 
	Mites
	Greasy pig
	No
	No treatment given.

	36
	Herd
	*
	*
	A few weaned pigs suffered pimply skin also spring time. Triggered by stored straw possibly carrying a higher burden of possible mites and parasites
	Ringworm
	Mites
	No
	Ivermectin.


NRP= No Representative Picture was available
NDM= No Diagnosis Made
N/A= Not Applicable



Table 2 Cases of skin disease where the treatment given was deemed inappropriate
	Case Number
	Treatment given
	Reason treatment deemed inappropriate

	3
	Mite powder applied to skin and vegetable oil added to feed
	· There is no licensed veterinary medicinal product formulated as a mite powder in the UK for use in pigs.
· As this is a herd problem causing pruritis, sarcoptic mange or pediculosis are possible causes. Therefore avermectin treatment would be indicated (Carr & Wilbers 2008)
· The owner reported the problem has not resolved and is ongoing, suggesting treatment failure.


	13
	Injected Pen and strep till the swelling went down and then for a further two days
	· This is a herd problem causing pruritis, it is unlikely that an ear wound or swelling would cause pruritis.
· Sarcoptic mange can result in head shaking or rubbing which if severe can lead to aural haematoma formation or ear wounds (Taylor 2013). This would require avermectin treatment possibly in addition to antibiotics if secondary infection was present.
· The owner reported that the problem has not fully resolved suggesting only partial treatment success.

	29
	No treatment was given
	· Lice was diagnosed by the owner and visible parasites were observed.
· The pig was pruritic, suggesting at least a degree of discomfort, therefore treatment is indicated.
· No follow up information was given.

	35
	No treatment was given
	· Although the diagnosis is uncertain as the owner stated that they believed it was greasy pig disease and selected a photograph of mite infestation either of these diseases would require treatment. (The fact that the disease is non-pruritic and it is a young pig makes greasy pig disease most likely)

	36
	Ivermectin
	· Picture selection and description of the disease are most consistent with ringworm not mites as stated by the owner. Therefore use of anthelmintics in this case is inappropriate



