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Abstract:



Simple Summary

Sick cattle and sheep are often treated by farmers without prior veterinary examination and, as a consequence, incorrect diagnoses and inappropriate therapies are common, but these failings largely go undetected and unreported. Many farmers maintain that market forces render veterinary care of individual sick sheep and cattle too expensive. Delays in requesting veterinary attention are not uncommon causing unnecessary animal suffering and a poorer outcome. Incidence rates of endemic diseases in the United Kingdom are too high, causing animal welfare concerns, but these could be reduced by the implementation of proven veterinary flock/herd health programmes.



Abstract

The Cattle Health and Welfare Group of Great Britain report (CHAWG; 2012) lists the most important cattle diseases and disorders but fails to fully acknowledge the importance of animal mental health and; in so doing; misses the opportunity to further promote animal welfare. There are effective prevention regimens; including vaccination; husbandry and management strategies for all ten listed animal health concerns in the CHAWG report; however control measures are infrequently implemented because of perceived costs and unwillingness of many farmers to commit adequate time and resources to basic farm management tasks such as biosecurity; and biocontainment. Reducing disease prevalence rates by active veterinary herd and flock health planning; and veterinary care of many individual animal problems presently “treated” by farmers; would greatly improve animal welfare. Published studies have highlighted that treatments for lame sheep are not implemented early enough with many farmers delaying treatment for weeks; and sometimes even months; which adversely affects prognosis. Disease and welfare concerns as a consequence of sheep ectoparasites could be greatly reduced if farmers applied proven control strategies detailed in either veterinary flock health plans or advice available from expert veterinary websites. Recent studies have concluded that there is also an urgent need for veterinarians to better manage pain in livestock. Where proven treatments are available; such as blockage of pain arising from ovine obstetrical problems by combined low extradural injection of lignocaine and xylazine; these are seldom requested by farmers because the technique is a veterinary procedure and incurs a professional fee which highlights many farmers’ focus on economics rather than individual animal welfare.
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1. Introduction

The Animal Welfare Act 2006 (England and Wales) includes a duty of care to provide for the needs of protected animals for which humans have permanent or temporary responsibility [1]. Article 9(2)(e) of the Animal Welfare Act 2006 sets out an animal’s “need to be protected from pain, suffering, injury and disease.”


1.1. Farm Animal Welfare Council’s Five Freedoms

The author is recognised as a veterinary specialist by the European College of Small Ruminant Health Management and the European College of Bovine Health Management and has 35 years’ experience of farm animal practice in the UK. The diseases and conditions discussed in this article have been selected because they commonly occur and cause obvious welfare concerns as defined by the Farm Animal Welfare Council’s Five Freedoms [2] (Table 1) but are seldom presented to veterinary practitioners for diagnosis and treatment. Without a specific diagnosis, well-proven prevention and control strategies are not adopted and the resultant high disease prevalence rates adversely affect animal welfare. The FAWC “Five Freedoms” provide a comprehensive template that incorporates the different elements that define welfare state [3].

Table 1. The Farm Animal Welfare Council’s Five Freedoms (FAWC, 1993 [2]).


	Freedom from hunger and thirst
	by ready access to fresh water and a diet to maintain full health and vigour



	Freedom from discomfort
	by providing an appropriate environment including shelter and a comfortable resting area



	Freedom from pain, injury or disease
	by prevention or by rapid diagnosis and treatment



	Freedom to express normal behaviour
	by providing sufficient space, proper facilities and company of the animals’ own kind.



	Freedom from fear and distress
	by ensuring conditions and treatment which avoid mental suffering










Early recognition of a disease challenge and correct diagnosis that lead to rapid and effective treatment are key to keeping farm animals healthy and thus protecting their welfare [4].



1.2. Differentiating Animal Health from Animal Welfare

In FAWC’s opinion, animal welfare encompasses both physical and mental health [4]. Good physical health is essential for good welfare, but is not sufficient because it does not necessarily lead to good mental well-being [4]. Conversely, poor productivity, e.g., infertility [5], may be indicative of an underlying disease or management problem but may not always cause suffering. When assessing any potential animal welfare concern, it is necessary to consider the extent of poor welfare, the intensity and duration of suffering, the number of animals involved, the alternatives available, and the opportunities to promote well-being [4]. An animal that suffers from poor welfare is not the same as an animal that suffers pain whereas an animal that suffers pain necessarily means that its welfare is compromised [6].

Veterinary surgeons are experts in animal health but it is the consideration of the mental well-being of farm animals that differentiates animal welfare from animal health [4]. For example: when cereal-fed (“barley beef”) cattle are confined on slatted concrete floors at the highest permissible stocking density they may appear healthy and grow well but may not experience a good life, and some would reason that they may not have a life worth living because they have little space to exercise, are fed a monogastric animal’s ration likely to cause defective hoof horn growth and lameness, often there is no dietary roughage, and consequently they rarely ruminate. Use of these descriptive terms developed by the FAWC to describe the quality of an animal’s life, may be naïve and rather simplistic but have proven very helpful and direct when discussing disease prevention, management and treatment options with farmers. Further debate on this concept concludes “by endorsing an overarching principle that no animal should be unreasonably caused to be, or allowed to remain, in a position of having a prospective life worth avoiding” [7] but this is a much more complex viewpoint to present to farmers than the basic FAWC descriptors.

Of the Five Freedoms, freedom from pain, injury or disease by prevention or by rapid diagnosis and treatment most directly concerns the veterinary surgeon in farm animal practice. This paper will discuss the third of FAWC’s Five Freedoms (Table 1) and detail the identification and potential alleviation of pain in cattle and sheep, the common diseases causing pain, and examples of how the incidence of some common diseases can be reduced thereby improving farm profitability, and more importantly animal health and welfare.




2. Pain and Alleviation of Pain


2.1. Recognition of Pain

Pain has been broadly classified as either adaptive or maladaptive [8]. Adaptive pain increases the potential for survival by protecting the animal from injury and by promoting healing and is expected after surgical procedures on healthy tissue. By contrast, maladaptive pain is a disease created by pathologic processes that result in the persistence of pain long after the initiating cause(s) have been removed such as digit amputation for septic pedal arthritis [9].

Freedom from pain is often considered a major indicator of good animal welfare by the veterinary profession; mental health is a lesser consideration because it is much more difficult to quantify. Pain is typically assessed by changes in behaviour and demeanour, stance, lameness, lowered food intake, reduced use of the affected part, and behavioural signs (listed in Table 2). Ruminants experiencing pain often become subdued, spend more time lying down, spend less time eating and ruminating, and fail to clean the nostrils as frequently [9]. Interpretation of multiple behavioral responses as an aggregate indicator of animal wellness status instead of as individual outcomes is regarded as a more accurate measure of true state of animal pain or wellness status [10].

Table 2. Identification of pain in cattle and sheep.





	
	Dullness, depression, lethargy


	Grunting, teeth grinding


	Inappetence, decreased rumination rate


	Increased respiratory rate


	Increased/reduced vocalisation


	Increased sensitivity (hyperalgesia)


	Attention/licking at site of pain.












The occurrence of pain can generally be more reliably identified than its intensity.



Farm animal clinicians maintain that they can identify pain in sheep and cattle but there is great variation in pain scores attributed to many infectious diseases and traumatic injuries regularly attended by veterinary practitioners [11,12]. Furthermore, analysis of replies from a questionnaire survey concluded that there was an urgent need for veterinarians to better manage pain in livestock [13]. From a veterinary standpoint, inflammation can be more readily identified than pain, and is characterised by localized heat and swelling, increased sensitivity to palpation, and loss of function (e.g., lameness when part of the musculoskeletal system is inflamed). It is important to recognize inflammatory conditions because they are a major contributor to adverse animal welfare [14].



2.2. Alleviation of pain

Whilst steroids and NSAIDs may have benefits such as mitigation of pain, lessening of swelling, diminishing inflammation at the incision site and/or damaged tissues, and more rapid patient recovery after the procedure [9] there are no drugs currently approved for pain management in food animal species in the USA however several products are used in an extra-label manner [15]. Non-steroidal anti-inflammatory drugs (NSAIDs) inhibit the cyclo-oxygenase enzymes, and decrease peripheral and central prostaglandin production. In addition to reducing the inflammation that accompanies tissue injury, decreasing prostaglandin production attenuates the response of the peripheral and central components of the nervous system to noxious stimuli. Such a reduction in the response to pain can reduce the peripheral and central sensitisation induced by noxious stimuli, and reduce the pain experienced in response to subsequent noxious stimuli [16] In the UK NSAIDs, in conjunction with antibiotics, are licensed to treat respiratory diseases, mastitis and diarrhoea in cattle where they reduce the severity of clinical signs of disease but there is no specific licensed claim for analgesia in their data sheets. Flunixin is the only NSAID labeled for use in beef and dairy cattle in the USA and is indicated for the control of pyrexia associated with bovine respiratory disease and mastitis as well as for the control of inflammation associated with endotoxaemia [15]. Extrapolating the potential benefits of NSAIDs in these infectious diseases, veterinary surgeons and farmers frequently administer NSAIDs to cattle and sheep with other infectious diseases and trauma arising from dystocia however there is limited published evidence regarding their usefulness as analgesics in these situations [17]. Furthermore, there is little evidence for the use of NSAIDs in the treatment of trauma in recumbent cows, even though an expert panel concluded that NSAIDs were a key aspect of veterinary treatment of downer cows [17]. The widely held view by veterinary surgeons that NSAIDs are effective analgesics in farm animals is not always supported by published clinical evidence.

In discussions with clients many veterinary practitioners incorrectly describe NSAIDs as “pain killers” despite the lack of supporting scientific evidence for many diseases. As a consequence, many farmers mistakenly believe that NSAIDs significantly reduce pain and their administration overcomes most animal welfare concerns arising from situations where there has been either delayed detection and treatment of clinical disease or trauma such as excessive traction applied during assisted delivery of a calf or lamb. Consequently, many potential animal welfare concerns are simply treated with NSAIDs without adequate nursing provision such as adequate bedding materials, frequent rolling to prevent pressure sores in recumbent animals, and ready access to food and clean water.

Non-steroidal anti-inflammatory drugs have powerful anti-endotoxic properties [18] such that improved demeanour (Table 2) after treatment may not necessarily have resulted from reduction in pain and improved animal welfare only treatment of the primary infectious disease. Clinical improvement after NSAID administration in cattle with coliform mastitis [18,19,20,21] results because NSAIDs have specific actions against the endotoxin causing clinical disease [22] rather than reduction of pain per se.

Non-steroidal anti-inflammatory drugs have also been recommended to treat cows that have suffered dystocia where the annual incidence is reported to be as high as 9% in dairy herds [23]. However, some studies reported adverse effects, such as pyrexia and increased risk of metritis after NSAID administration [17], and NSAID treatment had no benefit on the occurrence of peripartal diseases or fertility parameters [24].

Non-steroidal anti-inflammatory drugs have been shown to reduce pyrexia for 6–24 hours [25,26,27,28], improve clinical signs [26,28], reduce lung pathology [25,28], and increase average daily weight gains [29] in calves with respiratory disease compared to untreated calves or calves treated only with antimicrobial drugs. Other studies, however, have found no significant differences when antibiotic treatment was initiated during the early stages of disease defined by significant pyrexia [30,31]. The major difference between these studies was the duration of clinical signs before treatments were administered; the more advanced the clinical signs the greater the response to NSAID injection. Certain studies have questioned the cost-efficiency of additional anti-inflammatory therapy in bovine respiratory disease [32]. The simple message to farmers must therefore be close supervision of susceptible cattle during recognized disease risk periods and early veterinary diagnosis and treatment. However, some pharmaceutical companies still actively promote whole group antibiotic therapy to treat bovine respiratory disease despite high treatment failure rates [33] and concerns over the development of antimicrobial resistance.

The available perioperative trials of pre-emptive NSAID use in humans have yielded modest or equivocal results, and these may be due, in part, to controversy associated with the definition of pre-emptive analgesia and how to conduct the corresponding clinical trials [16]. Relative to control cows receiving no NSAID injection, ketoprofen did not alter the physiological measures, serum 3-OH butyrate concentrations (an indicator of energy balance), or measured behavioural outcomes in cattle undergoing surgery to correct left abomasal displacement [34].

Recent studies using the NSAID meloxicam have been shown it to be effective in mitigating some of the pain caused by castration and dehorning in calves [35] although not all reported studies show a significant benefit using pre-emptive NSAIDs [36]. A multimodal approach using local anesthetics, NSAIDs and, when possible, sedative analgesics, is recommended for the most effective reduction of pain response in cattle following dehorning [37].




3. Physical Injury

There are no published data on the value of treating calves with NSAIDs after dystocia despite significant tissue damage during delivery [17]. The NSAID meloxicam administered to cattle dairy cattle 24 hours after assisted parturition had no affect on appetite (dry matter intake), milk production or health events [38]. Animal welfare in this situation is better served by early veterinary attendance and correct treatment, possibly surgical delivery of the calf, rather than excessive traction and trauma followed by NSAID injection.

Studies have shown a reduced pain response in calves disbudded by heat cauterization after NSAID administration in addition to effective local anaesthesia [39,40].

Flunixin meglumine, a commonly used NSAID in cattle, had no effect on the thresholds to noxious mechanical stimulation in lame sheep [41]. No analgesic response was detected after flunixin meglumine injection using algesimetry in sheep based on a leg withdrawal response to an electrical stimulus [42]. In a clinical situation, there was no significant effect of NSAID treatment on the time to recovery from lameness caused by footrot in sheep [43].



4. Disease Prevalence and Incidence Rates

FAWC considers freedom from pain, injury or disease to be of the utmost importance but the prevalence of many endemic diseases in farm animals in the UK is too high [4]. The lack of progress in dealing with animal welfare concerns is most evident in dairy cow lameness. Lameness prevalence figures in dairy herds have not improved over the past two decades with prevalence rates around 20 per cent [44] despite the fact that experts rate lameness and discomfort as highly important indices of poor welfare in dairy cows [45]. Studies have reported lameness prevalence as high as 49 per cent [46]. More than 75 per cent of animal welfare experts considered that at least 42 of 53 dairy farms in one study [47] needed to take action to reduce the prevalence of lameness, overgrown claws, swollen and ulcerated hocks, and injuries from the environment. The incidence of lameness in dairy herds in the UK remains unacceptably high because of basic management deficiencies such as poor cubicle design and inadequate foot-bathing [48] rather than the absence of specific knowledge or lack of appropriate therapies. Veterinary practitioners have an important role in educating clients how to recognize and respond to livestock pain [49].

The CHAWG of Great Britain published its first report of disease incidence data (Table 3) to help primary producers and the industry, including veterinarians and Government, set a framework so that progress can be gauged and reported on an ongoing basis [5]. While these data are far from complete, the report contains important information upon which veterinarians can base farm health management decisions, and thereby have a positive impact on animal welfare.

Table 3. Ten most important health and welfare issues of beef and dairy cattle in Great Britain as reported by CHAWG (not ranked in order of importance).


	Beef
	Dairy





	(In)Fertility
	(In)Fertility



	Mastitis
	Mastitis



	Infectious Bovine Rhinotracheitis
	Lameness



	Bovine Viral Diarrhoea
	Bovine Viral Diarrhoea



	Johne’s Disease (Paratuberculosis)
	Johne’s Disease (Paratuberculosis)



	Liver Fluke
	Bovine Tuberculosis



	Nutrition
	Nutrition



	Calf Pneumonia
	Calf Pneumonia and scour



	Calf Scour
	Parasitic Gastroenteritis /Lungworm



	Parasitic Gastroenteritis /Lungworm
	Genetics










However, the CHAWG report is revealing in that the conditions listed in Table 3 represent the major production losses in the cattle industry. Several of the diseases listed, namely BVD, Johne’s disease (paratuberculosis), and liver fluke would not be considered major welfare concerns, and were not considered in a cattle pain survey of veterinary surgeons undertaken in 2006 [11]. BVD and paratuberculosis are estimated to cost the UK cattle industry up to £61 million and £13 million annually, respectively. Losses from fasciolosis (liver fluke) in 2011 were £23 million with up to 30% of cattle livers condemned at slaughter. Most cattle with fasciolosis still achieved target growth rates, showed no ill health but the infestation is considered important because of financial losses to the industry from condemned livers. Similarly, BVD infection causes no direct animal welfare concerns unless there is significant secondary bacterial infection causing overt secondary disease but is considered important because of production losses resulting from infertility, abortion and congenital abnormalities. Infection of growing cattle with BVD virus in many farms situations causes no clinical signs. Bovine tuberculosis (bTB) was estimated to cost the UK government over £80 million in 2011. Few, if any, culled cattle had bTB lesions causing serious illness; slaughter was undertaken for international trade reasons not cattle welfare. Whilst the economic consequences of disease are very important [5] animal welfare impact must not be ignored and disease must not be evaluated solely on a financial benefit:cost basis.



5. Improving Animal Welfare by Prevention and Control of Specific Diseases—Examples

Cost-effective prevention strategies are listed (Table 4) for most of the conditions listed in CHAWG report (Table 3) and are briefly discussed for specific diseases. Diseases listed in this section are included as examples; detailing all control measures is out-with the scope of this article.

Table 4. Some proposed key interventions for the ten most important diseases in beef cattle in Great Britain (not ranked in order of importance; CHAWG report [5]).


	Diseases/problems
	Key intervention





	(In)fertility-dystocia
	Genetics, management



	Chronic mastitis
	Management, dry cow therapy, culling



	Infectious Bovine Rhinotracheitis
	Biosecurity, vaccination, eradication



	Bovine Viral Diarrhoea
	Biosecurity, vaccination, test and cull policy, eradication



	Johne’s Disease
	Biosecurity, biocontainment, test and cull policy



	Liver Fluke
	Biosecurity, strategic treatments



	Nutrition
	Correct management



	Calf Pneumonia
	Housing, management, vaccination



	Calf Scour
	Management, dam vaccination



	Parasitic Gastroenteritis /Lungworm
	Grazing management, strategic treatments, vaccination (lungworm)











5.1. Bovine Neonatal Diarrhoea (Calf Scour)

Neonatal diarrhoea (scour) was the most common disease reported in young calves and the greatest single cause of death [5]. Despite the known causes in most cases, and proven efficacy of a vaccine administered before calving to control the important viral and bacterial enteropathogens, only 10–15% of UK beef cows are vaccinated to control calf scour; 85% to 90% of calves are thereby unprotected and susceptible to disease. Environmental hygiene, biosecurity and biocontainment, and many aspects of husbandry including cow nutrition during late gestation and passive antibody transfer are also important in the control and prevention of calf scour.



5.2. Bovine Respiratory Disease (Calf Pneumonia, Infectious Bovine Rhinotracheitis)

There are a large number of highly efficacious respiratory vaccines available but only 10–15% of at-risk growing cattle are vaccinated. Furthermore, recent surveys have estimated that approximately 60% of farm buildings used to house cattle over the winter months in the UK have inadequate ventilation. Once again, environmental hygiene, biosecurity and biocontainment, are also important in the control and prevention of respiratory disease.



5.3. Sheep Obstetrics

Pain management of small ruminants has historically been discounted [50]. However, significant improvements in sheep welfare have been demonstrated after sacrococcygeal extradural injection of 0.5–0.6 mg/kg lignocaine in ewes with obstetrical problems attended by veterinary practitioners [51,52]. These analgesic protocols have also demonstrated effective analgesia of extended duration [53,54,55,56,57,58,59] and represent a “leap forward in the alleviation of suffering in ewes” [60].

The scale of welfare concerns arising from obstetrical conditions is reflected in data collected over 11 years from 31 veterinary practices servicing clients with a total of 575,000 breeding sheep. Consistently few ovine obstetrical problems were attended annually over the study period (1996–2006) with veterinary treatment of only one of 2,300 sheep, and one caesarean operation per 5,700 ewes [61] when obstetrical problems of vaginal prolapse and dystocia that would benefit from expert assistance occur at a rate around 0.5 to 1 per cent, respectively (veterinary attention needed for every 50 to 100 breeding sheep). Hindson and Winter (2002) reported that many ewe deaths were undoubtedly related to mismanagement of obstetrical problems undertaken by farmers unwilling to pay for veterinary services [62]. Lambing difficulties dealt with by farmers account for up to 70 per cent of ewe deaths [63].

A survey of 95 farms with more than 79,000 breeding ewes reported that only 22 of 359 (6.1%) dystocia cases that could not be corrected by the farmer received veterinary attention; 65 sheep were humanely destroyed, while 272 ewes subsequently died presumably due to death of the lambs that could not be delivered with development of an overwhelming toxaemia [64]. The number of ewes with dystocia in a survey of 89,000 ewes was 4,313 (4.8%) with a mortality rate of 79.3% for farmer-assisted dystocia cases; only 289 ewes (6.7% of all dystocias) were presented to a veterinary surgeon [65]. While it could be reasoned that death removes any welfare concern in ovine dystocia cases, surgery undertaken by a veterinary surgeon achieves >98% success rate with normal maternal behaviour and appetite observed almost immediately following surgery [66]. The flock health plan for a 1,000 ewe flock (Table 5; adapted from [67]) applies well-researched methods for elimination and/or control of common sheep diseases and disorders all funded from within current farm costings for veterinary fees and medicines.

Table 5. Annual cost of operating a flock health plan for a 1,000 ewe lowland flock in the UK producing 1,500 lambs sold for slaughter by 5 month-old (adapted from [67]).


	Chlamydophila vaccination (25% flock)
	£500



	Toxoplasmosis vaccination (25% flock)
	£500



	Clostridial diseases vaccination (all adult sheep)
	£150



	Sheep scab control (all purchased sheep—25% flock)
	£200



	Parasitic gastroenteritis (diarrhoeic sheep)
	£200



	Quarterly veterinary visits (1.5 hours at £60 per hour)
	£360



	10 dystocia cases (at veterinary surgery)
	£450



	10 prolapse cases (at veterinary surgery)
	£200



	Examine 10 sheep (misc. problems at surgery)
	£100



	Drugs
	£200



	Treat/prevent PGE (1,500 lambs; two treatments)
	£300



	Cutaneous myiasis control (soiled lambs only; 10%)
	£60



	Footbath chemicals (1,500 lambs; two treatments)
	£300



	TOTAL
	£3,420










5.4. Sheep Lameness

In 1994, the farmer-estimated prevalence of lameness in English flocks was 8.4% [68] and was similar a decade later at 10% [69]. Lameness prevalence was quoted between 9–15% in 2004 [70]. There are proven treatment, prevention and control measures for most of the important causes of lameness [70,71] however sheep are not treated early enough and suffer as a consequence of such delays [72]. For example approximately 15% of farmers do not catch and treat individual lame sheep [73]. In a study of septic arthritis in adult sheep, only five of 39 animals were presented for veterinary investigation within one week of the onset of non weight-bearing lameness; many of the other 34 sheep had extensive bony changes involving the infected joints indicating more than two months’ severe lameness before veterinary examination [74]. Similar duration of painful lesions was observed in a report detailing septic pedal arthritis [75], and elbow arthritis [76].



5.5. Sheep Scab

Sheep scab is a serious animal welfare problem caused by the skin parasite Psoroptes ovis which is now endemic throughout the UK [77,78] since de-regulation of compulsory dipping in 1992. A prevalence rate of 17% was recorded in Wales for 2003/04 [79], while a later study found a prevalence rate of approximately 24% [80]. In a study of Great Britain, the overall prevalence rate was reported to be 35% over a three years’ period between 2002/05 [81]. Despite the adverse consequences of sheep scab infestation during mid gestation on ewe body condition loss and lamb birthweight reported almost 20 years ago [82] many farmers do not take this problem seriously and 8.5% of farmers did not treat infected animals [83].


Sheep Flock Health Planning—An Example

A veterinary flock health plan to improve the welfare status of the sheep flocks proposed the introduction of husbandry practices, anthelmintic treatments, and vaccinations that could be achieved within industry costs of £3.50 per ewe per annum for veterinary fees and medicines [67]; an updated version is reproduced in Table 5.



The proposed flock health plan tackled obstetrical problems which the authors considered the most important animal welfare concern but also included those diseases considered of major economic importance by industry. The estimated annual costs of gastrointestinal parasites in Great Britain were £84 million, £24 million for footrot, £8 million for sheep scab, £20 million for chlamydial abortion, and £12 million for toxoplasmosis [84].





6. Good Stockmanship and Effective Prevention Regimens


6.1. Stockmanship

The health and welfare of dairy cows are dependent upon the stockmen who handle, observe, and monitor them [85]. However, there is currently no direct surveillance of stockmanship [4]. It is often assumed that farmers and stockmen are competent but poor provision of the most basic animal husbandry tasks such as isolation of sick calves, ingestion of colostrum within six hours of birth, and the provision of fresh, clean water has been reported [86]. Veterinary practitioners report the incidence of lameness in dairy herds remains unacceptably high because of basic management deficiencies [48].

The accuracy of farmer diagnoses and selection of correct treatment(s) can rarely be determined because relatively few sick animals are examined by veterinary surgeons. Dairy cow mortality is an increasingly severe problem for the dairy industry in the United States [87]. Where data are available mis-diagnoses are common e.g., hypocalcaemia is a common metabolic disease of sheep with pathognomonic signs but only 38.6 per cent of ewes treated by the farmer survived [65] whereas the response to veterinary treatment is 100 per cent [88,89].



6.2. Knowledge Application

Whilst practical nutrition guidelines have been developed for use by veterinary practitioners to correct the adverse effects of ewe underfeeding on lamb birthweight [90], and subsequent perinatal lamb mortality [91,92], there was no reduction in perinatal lamb mortality in the following 15 years [62]. Communication is clearly an important issue in disease control [93]. In a study asking why sheep farmers did not request veterinary assistance for dystocia cases; 33% of respondents quoted excessive professional fees, while 31% considered themselves as competent as their veterinary surgeon in such matters [65]. In this respect, competence of veterinary graduates in obstetrical procedures is essential but the ability to successfully perform a caesarean operation remains an essential skill at graduation.

Many husbandry practices and postoperative case management can be improved with attention to pain management [50] although there is little evidence that pain management is associated with increased production outcomes [94]. The recent FAWC report on education, communication and knowledge application [95] calls for Government and industry to overcome barriers to the transfer and implementation of knowledge by provision of authoritative and accessible advice and supporting commercial initiatives in this context to ensure recognition of abnormal conditions in animals, diagnosis of causes and correct treatment. Several websites have provided farmers free access to expert veterinary advice with particular emphasis on animal welfare concerns for many years [96]. Webinar delivery has proven a cost-effective and popular method of delivering continuing profession development to many professions, including veterinary surgeons, and this format could readily be developed to support farmers’ needs particularly in geographically remote areas.



6.3. Farm Animal Health Planning

According to the Department of the Environment Food and Rural Affairs, around 60% of UK livestock farmers had a written farm animal health plan in 2012, but only 41% of farmers used their health plan on a routine basis to impose disease management decisions [5]. Howard (2004) also reported a lack of veterinary input into the health and welfare on dairy farms [86]. Fewer than 10% of agricultural holdings in Scotland accepted funding for veterinary involvement in farm health planning offered through the Animal Welfare Management Programme of the Scottish Government [97]. This figure is similar to results of a survey undertaken in 1999 which revealed that less than 10 per cent of Welsh farmers employed veterinary services in any consultative capacity [65].

Biosecurity measures can be undertaken at farm level to prevent introduction of common diseases and such measures could do much to improve the health, productivity and welfare of sheep yet many UK sheep farmers take no animal health precautions either when introducing purchased animals to their flocks or at farm boundaries [98].

The Sheep Veterinary Society website document on the welfare of sheep in the UK states that “all flocks under the care of a veterinary practice should receive at least one veterinary visit per year when routine management and treatment of the flock would be discussed [99]. In the event of a disease outbreak or incident not anticipated by the annual visit, then the flock may require a further visit for disease diagnosis and supply of medicines” [99]. It is this author’s experience that one veterinary visit during the annual production cycle will not address all health and welfare issues that arise in flocks that may total several thousands of sheep. This opinion is supported by the continuing problem of sheep scab where only 57% of diagnoses were made by a veterinary surgeon [100].

The CHAWG report [5] contains the disturbing statement that about 240,000 adult cattle in GB die each year of unknown or unrecorded causes on farms. It is unclear whether these cattle died or were euthanased for welfare reasons and more information is urgently needed to address this situation because death is likely to have followed several days’ severe illness; there are relatively few infectious diseases that kill cattle within 24 hours. Gregory (2011) reports recent studies which are claimed to highlight welfare issues pertaining to the prognosis for cows following replacement of a prolapsed uterus whereby “allowing a cow to take four or more days to die when the prognosis is poor is hard on the cow” [101]. A recent study found that more sheep died on farms than were culled for poor condition or suspected disease [102]. Animals must be humanely euthanased on farms and not simply left to die.




7. Conclusions

Reducing disease prevalence rates by active veterinary herd and flock health planning and increasing veterinary care of many problems presently “treated” by farmers would greatly improve individual animal and overall flock/herd health and welfare. Administration of a NSAID does not address all the welfare needs of sick and injured farm animals. There are well-researched flock health plans published in the literature to address the major sheep diseases and welfare concerns. There are also excellent on-line information packages which are freely available to veterinary surgeons and farmers. The CHAWG report [5] is not sufficiently ambitious in setting targets for improving animal welfare; financial considerations fail to address the important animal health concerns. While it is common for producers to indicate that the cost of pain mitigation is a factor benefit:cost cannot be the sole consideration when considering the care and welfare of farm animals.






Conflict of Interest

The author declares no conflict of interest.



References and Notes


	1. 
CHAWG. 2012. Available online: http://www.defra.gov.uk/ahvla-en/files/pub-chawg-rpt12.pdf (accessed on 5 July 2013).

	2. 
Animal Health and Welfare Act 2006. Available online: http://www.legislation.gov.uk/ukpga/2006/45/contents (accessed on 9 July 2013).

	3. 
Five Freedoms. Farm Animal Welfare Council. Available online: http://www.fawc.org.uk/freedoms.htm (accessed on 8 January 2013).

	4. 
Webster, A.J.F.; Main, D.C.J.; Whay, H.R. Welfare assessment: Indices from clinical observation. Anim. Welfare 2004, 13, S93–S98. [Google Scholar]

	5. 
Farm Animal Welfare: Health and Disease. FAWC, 2012. Available online: http://www.defra.gov.uk/fawc/files/Farm-Animal-Welfare-Health-and-Disease.pdf (accessed on 8 January 2013).

	6. 
Rutherford, K.M.D. Assessing pain in animals. Anim. Welfare 2002, 11, 31–53. [Google Scholar]

	7. 
Yeates, J. Quality time: Temporal and other aspects of ethical principles based on a “life worth living”. J. Agric. Environ. Ethics 2012, 25, 607–624. [Google Scholar] [CrossRef]

	8. 
Woolf, C.J. Pain: Moving from symptom control toward mechanism-specific pharmacologic management. Ann. Intern. Med. 2004, 140, 441–451. [Google Scholar] [CrossRef]

	9. 
Anderson, D.E.; Edmondson, M.A. Prevention and Management of Surgical Pain in Cattle. Vet. Clin. Food Anim. 2013, 29, 157–184. [Google Scholar] [CrossRef]

	10. 
Theurer, M.M.; Amrine, D.E.; White, B.J. Remote Noninvasive Assessment of Pain and Health Status in Cattle. Vet. Clin. Food. Anim. 2013, 29, 59–74. [Google Scholar] [CrossRef]

	11. 
Huxley, J.N.; Whay, H.R. Current attitudes of cattle practitioners to pain and the use of analgesics in cattle. Vet. Rec. 2006, 159, 662–668. [Google Scholar] [CrossRef]

	12. 
Laven, R.A.; Huxley, J.N.; Whay, H.R.; Stafford, K.J. Results of a survey of attitudes of dairy veterinarians in New Zealand regarding painful procedures and conditions in cattle. N. Z. Vet. J. 2009, 57, 215–220. [Google Scholar] [CrossRef]

	13. 
Hewson, C.J.; Dohoo, I.R.; Lemke, K.A.; Barkema, H.W. Canadian veterinarians’ use of analgesics in cattle, pigs, and horses in 2004 and 2005. Can. Vet. J. 2007, 48, 155–164. [Google Scholar]

	14. 
Fitzpatrick, J.L.; Scott, M.; Nolan, A.M. Assessment of pain and welfare in sheep. Small Rum. Res. 2006, 62, 55–61. [Google Scholar] [CrossRef]

	15. 
Smith, G. Extralabel Use of Anesthetic and Analgesic Compounds in Cattle. Vet. Clin. Food. Anim. 2013, 29, 29–45. [Google Scholar] [CrossRef]

	16. 
Ochroch, E.A.; Mardini, I.A.; Gottschalk, A. What is the Role of NSAIDs in Pre-Emptive Analgesia? Drugs 2003, 63, 2709–2723. [Google Scholar] [CrossRef]

	17. 
Laven, R.A.; Chambers, P.; Stafford, K.J. Using non-steroidal anti-inflammatory drugs around calving: Maximizing comfort, productivity and fertility. Vet. J. 2012, 192, 8–12. [Google Scholar] [CrossRef]

	18. 
Anderson, D.E.; Muir, W.W. Pain management in cattle. Vet. Clin. North Am. Food Anim. Pract. 2005, 21, 623–635. [Google Scholar] [CrossRef]

	19. 
Shpigel, N.Y.; Chen, R.; Winkler, M.; Saran, A.; Ziv, G.; Longo, F. Anti-inflammatory ketoprofen in the treatment of field cases of bovine mastitis. Res. Vet. Sci. 1994, 56, 62–68. [Google Scholar] [CrossRef]

	20. 
Vangroenweghe, F.; Duchateau, L.; Boutet, P.; Lekeux, P.; Rainard, P.; Paape, M.J.; Burvenich, C. Effect of carprofen treatment following experimentally induced Escherichia coli mastitis in primiparous cows. J. Dairy. Sci. 2005, 88, 2361–2376. [Google Scholar] [CrossRef]

	21. 
Banting, A.; Banting, S.; Heinonen, K.; Mustonen, K. Efficacy of oral and parenteral ketoprofen in lactating cows with endotoxin-induced acute mastitis. Vet. Rec. 2008, 163, 506–509. [Google Scholar] [CrossRef]

	22. 
Fitzpatrick, J.L.; Nolan, A.M.; Lees, P.; May, S.A. Inflammation and Pain. In Bovine Medicine, 2nd ed.; Blackwell Publishing: Oxford, UK, 2004; pp. 1045–1066. [Google Scholar]

	23. 
Whitaker, D.A.; Kelly, J.M.; Smith, S. Disposal and disease rates in 340 British dairy herds. Vet. Rec. 2000, 146, 363–367. [Google Scholar] [CrossRef]

	24. 
Richards, B.D.; Black, D.H.; Christley, R.M.; Royal, M.D.; Smith, R.F.; Dobson, H. Effects of the administration of ketoprofen at parturition on the milk yield andfertility of Holstein-Friesian cattle. Vet. Rec. 2009, 165, 102–106. [Google Scholar] [CrossRef]

	25. 
Selman, I.; Allan, E.; Gibbs, H.; Wiseman, A.; Young, W. Effect of antiprostaglandin therapy in experimental parainfluenza type 3 pneumonia in weaned, conventional calves. Vet. Rec. 1984, 115, 101–105. [Google Scholar]

	26. 
Verhoeff, J.; Wierda, A.; van Vulpen, C.; Dorresteijn, J. Flunixin meglumine in calves with natural bovine respiratory syncytial virus infection. Vet. Rec. 1986, 118, 14–16. [Google Scholar]

	27. 
Lockwood, P.W.; Johnson, J.C.; Katz, T.L. Clinical efficacy of flunixin, carprofen and ketoprofen as adjuncts to the antibacterial treatment of bovine respiratory disease. Vet. Rec. 2003, 152, 392–394. [Google Scholar] [CrossRef]

	28. 
Guzel, M.; Karakurum, M.C.; Durgut, R.; Mamak, N. Clinical efficacy of diclofenac sodium and flunixin meglumine as adjuncts to antibacterial treatment of respiratory disease of calves. Aust. Vet. J. 2010, 88, 236–239. [Google Scholar] [CrossRef]

	29. 
Friton, G.M.; Cajal, C.; Ramirez-Romero, R. Long-term effects of meloxicam in the treatment of respiratory disease in fattening cattle. Vet. Rec. 2005, 156, 809–811. [Google Scholar]

	30. 
Scott, P. Field study of undifferentiated respiratory disease in housed beef calves. Vet. Rec. 1994, 134, 325–327. [Google Scholar]

	31. 
Scott, P.R.; McGowan, M.; Sargison, N.D.; Penny, C.D.; Lowman, B.G. Use of tilmicosin in a severe outbreak of respiratory disease in weaned beef calves. Aust. Vet. J. 1996, 73, 62–64. [Google Scholar] [CrossRef]

	32. 
Woolums, A.R.; Ames, T.R.; Baker, J.C. The bronchopneumonias (respiratory disease complex of cattle, sheep, and goats). In Large Animal Internal Medicine, 4th ed.; Smith, B.P., Ed.; Elsevier: Baltimore, MD, USA, 2009; pp. 602–643. [Google Scholar]

	33. 
Baggott, D.; Casartelli, A.; Fraisse, F.; Manavella, C.; Marteau, R. Demonstration of the metaphylactic use of gamithromycin against bacterial pathogens associated with bovine respiratory disease in a multicentre farm trial. Vet. Rec. 2011, 168, 241–246. [Google Scholar] [CrossRef]

	34. 
Newby, N.C.; Pearl, D.L.; LeBlanc, S.J.; Leslie, K.E.; von Keyserlingk, M.A.; Duffield, T.F. The effect of administering ketoprofen on the physiology and behavior of dairy cows following surgery to correct a left displaced abomasum. J. Dairy Sci. 2013, 96, 1511–1120. [Google Scholar] [CrossRef]

	35. 
Coetzee, J.F.; KuKanich, B.; Mosher, R.; Allen, P.S. Pharmacokinetics of intravenous and oral meloxicam in ruminant calves. Vet. Ther. 2009, 10, 1–8. [Google Scholar]

	36. 
Coetzee, J.F. assessment and management of pain associated with castration in cattle. Vet. Clin. Food Anim. 2013, 29, 75–101. [Google Scholar] [CrossRef]

	37. 
Stock, M.L.; Baldridge, S.L.; Griffin, D.; Coetzee, J.F. Assessing Pain and Providing Analgesic Management. Vet. Clin. Food. Anim. 2013, 29, 103–133. [Google Scholar] [CrossRef]

	38. 
Newby, N.C.; Pearl, D.L.; LeBlanc, S.J.; Leslie, K.E.; von Keyserlingk, M.A.; Duffield, T.F. effects of meloxicam on milk production, behavior and feed intake in dairy cows following assisted calving. J. Dairy Sci. 2013, 96, 3682–3688. [Google Scholar] [CrossRef]

	39. 
Duffield, T.F.; Heinrich, A.; Millman, S.T.; DeHaan, A.; James, S.; Lissemore, K. Reduction in pain response by combined use of local lidocaine anesthesia and systemic ketoprofen in dairy calves dehorned by heat cauterization. Can. Vet. J. 2010, 51, 283–288. [Google Scholar]

	40. 
Heinrich, A.; Duffield, T.F.; Lissemore, K.D.; Millman, S.T. The effect of meloxicam on behavior and pain sensitivity of dairy calves following cautery dehorning with a local anesthetic. J. Dairy Sci. 2010, 93, 2450–2457. [Google Scholar] [CrossRef]

	41. 
Welsh, E.M.; Nolan, A.M. Effect of flunixin meglumine on the thresholds to mechanical stimulation in healthy and lame sheep. Res. Vet. Sci. 1995, 58, 61–66. [Google Scholar] [CrossRef]

	42. 
Grant, C.; Upton, R.N.; Kuchel, T.R. Efficacy of intra-muscular analgesics for acute pain in sheep. Aust. Vet. J. 1996, 73, 129–132. [Google Scholar] [CrossRef]

	43. 
Kaler, J.; Daniels, S.L.S.; Wright, J.L.; Green, L.E. Randomized clinical trial of long-acting oxytetracycline, foot trimming, and flunixine meglumine on time to recovery in sheep with footrot. J. Vet. Intern. Med. 2010, 24, 420–425. [Google Scholar] [CrossRef]

	44. 
Farm Animal Welfare Council. Opinion on the welfare of the dairy cow. 2009. Available online: http://www.fawc.org.uk/pdf/dcwelfar-091022.pdf (accessed on 8 January 2013).

	45. 
Main, D.C.J.; Whay, H.R.; Green, L.E.; Webster, A.J.F. Preliminary investigation into the use of expert opinion to compare the overall welfare of dairy cattle farms in different farm assurance schemes. Anim. Welfare 2003, 12, 565–569. [Google Scholar]

	46. 
Rutherford, K.M.D.; Langford, F.M; Jack, M.L; Sherwood, L.; Lawrence, A.B.; Haskell, M.J. Lameness prevalence and risk factors in organic and non-organic dairy herds in the United Kingdom. Vet. J. 2009, 180, 95–105. [Google Scholar] [CrossRef]

	47. 
Whay, H.R.; Main, D.C.J.; Green, L.E.; Webster, A.J.F. Assessment of the welfare of dairy cattle using animal-based measurements: Direct observations and investigation of farm records. Vet. Rec. 2003, 153, 197–202. [Google Scholar] [CrossRef]

	48. 
Blowey, R. Factors associated with lameness in dairy cattle. In Practice 2005, 27, 154–162. [Google Scholar] [CrossRef]

	49. 
Millman, S.T. Behavioral Responses of Cattle to Pain and Implications for Diagnosis, Management, and Animal Welfare. Vet. Clin. Food. Anim. 2013, 29, 47–58. [Google Scholar] [CrossRef]

	50. 
Plummer, P.J.; Schleining, J.A. assessment and management of pain in small ruminants and camelids. Vet. Clin. Food. Anim. 2013, 29, 185–208. [Google Scholar] [CrossRef]

	51. 
Scott, P.R.; Henshaw, C.J.; Sargison, N.D.; Penny, C.D.; Pirie, R.S. A questionaire survey of methods of replacement and retention of ovine vaginal prolapse. Anim. Welfare 1995, 4, 251–254. [Google Scholar]

	52. 
Scott, P.R.; Gessert, M.E. Evaluation of caudal epidural lignocaine injection during dystocia correction in ewes. Vet. Rec. 1996, 138, 19–20. [Google Scholar] [CrossRef]

	53. 
Scott, P.R.; Henshaw, C.J.; Sargison, N.D.; Penny, C.D.; Pirie, R.S. Assessment of Xylazine Hydrochloride epidural analgesia for open castration of rams. Theriogenology 1994, 42, 1029–1034. [Google Scholar] [CrossRef]

	54. 
Scott, P.R.; Sargison, N.D.; Penny, C.D.; Strachan, W.D. The use of combined xylazine and lignocaine epidural injection in ewes with vaginal and uterine prolapses. Theriogenology 1995, 43, 1175–1178. [Google Scholar] [CrossRef]

	55. 
Scott, P.R. Caudal analgesia in sheep. In Practice 1996, 18, 383–384. [Google Scholar] [CrossRef]

	56. 
Gessert, M.E.; Scott, P.R. Combined xylazine and lidocaine caudal epidural injection in the treatment of ewes with preparturient vaginal or cervico-vaginal prolapse. Agri-Prac. 1996, 16, 15–17. [Google Scholar]

	57. 
Scott, P.R.; Gessert, M.E. Management of post-partum cervical, uterine or rectal prolapse in ewes using caudal epidural xylazine and lignocaine injection. Vet. J. 1997, 153, 115–116. [Google Scholar] [CrossRef]

	58. 
Scott, P.R.; Gessert, M.E. Management of ovine vaginal prolapse in general practice. In Practice 1998, 20, 28–34. [Google Scholar] [CrossRef]

	59. 
Scott, P.R.; Gessert, M.E. Evaluation of epidural xylazine injection for caesarean operation in ovine dystocia cases in general practice. Vet. J. 1997, 154, 63–68. [Google Scholar] [CrossRef]

	60. 
Roger, P.A. The impact of disease and disease prevention on sheep welfare. Small Rum. Res. 2008, 76, 104–111. [Google Scholar] [CrossRef]

	61. 
Scott, P.R. Analgesia in sheep obstetrics— Options for lambing time. UK. Vet. 2007, 12, 55–59. [Google Scholar]

	62. 
Hindson, J.C.; Winter, A.C. Outline of Clinical Diagnosis in Sheep; Sevenoaks: Kent, UK, 1990; p. 62. [Google Scholar]

	63. 
Hay, L.A. Diseases of Sheep; Aitken, I.D., Martin, W.B., Eds.; Blackwell Scientific Publications: Oxford, UK, 1991; pp. 8–12. [Google Scholar]

	64. 
Scott, P.R. A questionnaire survey of ovine dystocia management in the United Kingdom. Anim. Welfare 2003, 12, 119–122. [Google Scholar]

	65. 
Evans, S.; Scott, P.R. The future for veterinary services on sheep farms. Proc. Sheep Vet. Soc. 1999, 23, 129–133. [Google Scholar]

	66. 
Scott, P.R. Ovine caesarean operations: A study of 137 field cases. Vet. J. 1989, 145, 558–564. [Google Scholar] [CrossRef]

	67. 
Scott, P.R.; Sargison, N.D. The potential for improving disease control and welfare standards in the United Kingdom sheep flocks using veterinary flockhealth plans. Vet. J. 2007, 173, 522–532. [Google Scholar] [CrossRef]

	68. 
Grogono-Thomas, R.; Johnston, A.M. A Study of Ovine Lameness; MAFF Final Report; MAFF Open Contract OC59 45K; DEFRA Publications: London, UK, 1997. [Google Scholar]

	69. 
Kaler, J.; Green, L.E. Naming and recognition of six foot lesions of sheep using written and pictorial information. A study of 809 English sheep farmers. Prev. Vet. Med. 2008, 83, 52–64. [Google Scholar] [CrossRef]

	70. 
Winter, A. Lameness in sheep 1. Diagnosis. In Practice 2004, 26, 58–63. [Google Scholar] [CrossRef]

	71. 
Winter, A. Lameness in sheep 2. Treatment and control. In Practice 2004, 26, 130–139. [Google Scholar] [CrossRef]

	72. 
Farm Animal Welfare Council. Opinion on lameness in sheep. 2011. Available online: http://www.fawc.org.uk/pdf/sheep-lameness-opinion-110328.pdf (accessed on 8 January 2013).

	73. 
Kaler, J.; Green, L.E. Recognition of lameness and decisions to catch for inspection among sheep farmers and specialists. BMC Vet. Res. 2008, 4, 41–50. [Google Scholar] [CrossRef]

	74. 
Scott, P.R.; Sargison, N.D. Diagnosis and treatment of joint infections in 39 adult sheep. Small Rum. Res. 2012, 106, 16–20. [Google Scholar] [CrossRef]

	75. 
Scott, P.R. Digital amputation as a treatment of septic pedal arthritis in sheep: study of 20 field cases. Vet. Rec. 1988, 122, 115–116. [Google Scholar]

	76. 
Scott, P.R. Osteoarthritis of the elbow joint in adult sheep. Vet. Rec. 2002, 149, 652–654. [Google Scholar] [CrossRef]

	77. 
Sargison, N.D.; Taylor, D.; Dun, K. Regional control of sheep scab in UK flocks. In Practice 2006, 28, 62–69. [Google Scholar] [CrossRef]

	78. 
Sargison, N.D.; Roger, P.; Stubbings, L.; Baber, P.; Morris, P. Controlling sheep scab by eradication. Vet. Rec. 2007, 160, 491–492. [Google Scholar]

	79. 
Bisdorff, B.; Wall, R.; Milnes, A. Prevalence and regional distribution of scab, lice and blowfly strike in Great Britain. Vet Rec. 2006, 158, 749–752. [Google Scholar] [CrossRef]

	80. 
Rose, H.; Learmount, J.; Taylor, M.; Wall, R. Mapping risk foci for endemic sheep scab. Vet. Parasitol. 2009, 165, 112–118. [Google Scholar] [CrossRef]

	81. 
Fraser, D.E.; Hunt, P.J.; Skinner, R.J.; Coles, G.C. Survey of parasite control on sheep farms in south-west England. Vet. Rec. 2006, 158, 55–57. [Google Scholar] [CrossRef]

	82. 
Sargison, N.D.; Scott, P.R.; Penny, C.D.; Pirie, R.S. Effect of an outbreak of sheep scab (Psoroptes ovis infestation) during mid-pregnancy on ewe body condition and lamb birthweight. Vet. Rec. 1995, 136, 287–289. [Google Scholar]

	83. 
Cross, P.; Edwards-Jones, G.; Omed, H.; Williams, P. The prevalence of non-treatment of sheep scab in Wales and the economic cost to the livestock industry. Available online: http://wales.gov.uk/topics/environmentcountryside/ahw/disease/sheepscabpi/bangorunisheepscabreport/?lang=en (accessed on 8 January 2013).

	84. 
Nieuwhof, G.J.; Bishop, S.C. Costs of the major endemic diseases of sheep inGreat Britain and the potential benefits of reduction in disease impact. Anim. Sci. 2005, 81, 23–29. [Google Scholar]

	85. 
Seabrook, M.F.; Wilkinson, J.M. Stockpersons’ attitudes to the husbandry of dairy cows. Vet. Rec. 2000, 147, 157–160. [Google Scholar] [CrossRef]

	86. 
Howard, P. Investigation of calf health and welfare on dairy farms in south-west England. Vet. Rec. 2004, 155, 374–377. [Google Scholar] [CrossRef]

	87. 
McConnell, C.S.; Lombard, J.E.; Wagner, B.A.; Garry, F.B. Evaluation of factors associated with increased dairy cow mortality on united states dairy operations. J. Dairy Sci. 2008, 91, 1423–1432. [Google Scholar] [CrossRef]

	88. 
Sweeney, H.J.; Cuddeford, D. An outbreak of hypocalcaemia in ewes associated with dietary mis-management. Vet. Rec. 1987, 120, 114. [Google Scholar]

	89. 
Scott, P.R. Differential diagnosis of common metabolic disease of sheep. In Practice 1995, 17, 266–270. [Google Scholar] [CrossRef]

	90. 
Russel, A. Nutrition of the pregnant ewe. In Practice 1985, 7, 23–28. [Google Scholar] [CrossRef]

	91. 
Scott, P.R.; Woodman, M.P. An outbreak of pregnancy toxaemia in a flock of Scottish Blackface sheep. Vet. Rec. 1993, 133, 597–598. [Google Scholar]

	92. 
Khalaf, A.M.; Doxey, D.L.; Baxter, J.T.; FitzSimons, J. Late pregnancy ewe feeding and lamb performance in early life. 2. Factors associated with perinatal lamb mortality. Anim Prod. 1979, 29, 401–408. [Google Scholar] [CrossRef]

	93. 
Jansen, J.; Lam, T.J. The role of communication in improving udder health. Vet. Clin. North. Am. 2012, 28, 363–379. [Google Scholar]

	94. 
Newton, H.P.; O’Connor, A.M. The Economics of Pain Management. Vet. Clin. Food. Anim. 2013, 29, 229–250. [Google Scholar] [CrossRef]

	95. 
Education, Communication and Knowledge Application in Relation to Farm Animal Welfare; Farm Animal Welfare Committee: London, UK, 2011.

	96. 
Pain management in livestock. Available online: http://www.nadis.org.uk/bulletins/pain-management-in-livestock.aspx (accessed on 7 January 2013).

	97. 
Scottish Government Animal Welfare Management Programme (AWMP). Available online: http://www.scotland.gov.uk/Resource/0039/00392342.doc (accessed 7 January 2013).

	98. 
Hosie, B.; Clark, S. Sheep flock health security. In Practice 2007, 29, 246–254. [Google Scholar] [CrossRef]

	99. 
Welfare of Sheep in the UK. Available online: http://www.sheepvetsoc.org.uk/sites/default/files/ctools/UKwelfare.pdf (accessed on 4 July 2013).

	100. 
Phythian, C.A.; Phillips, K.A.; Wall, R. Farmer perceptions of the prevalence and management of Psoroptes ovis infestation in sheep flocks in southwest England. Vet. Rec. 2013, 172. [Google Scholar] [CrossRef]

	101. 
Gregory, N. Problems associated with cattle welfare. In Practice 2011, 33, 328–333. [Google Scholar] [CrossRef]

	102. 
Annett, R.W.; Carson, A.F.; Dawson, L.E.R.; Irwin, D.; Gordon, A.W.; Kilpatrick, D.J. Comparison of the longevity and lifetime performance of Scottish Blackface ewes and their crosses within hill sheep flocks. Animal 2011, 5, 347–355. [Google Scholar] [CrossRef]





© 2013 by the authors; licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution license (http://creativecommons.org/licenses/by/3.0/).







nav.xhtml


  animals-03-00629


  
    		
      animals-03-00629
    


  




  





media/file0.png





