Table 7: Properties of measures to check Absence of disease
	Welfare criterion 
	absence of disease

	Species/ Animal type 
	Fattening cattle, dairy cows, veal calves, sows and piglets, growing pigs, laying hens

	Period 
	On-farm

	Measure 
	Animal based: Respiratory diseases

	Animal based: Enteric diseases

	Animal based: Reproductive diseases

	Animal based: Performance 
	Resources/management: 

Biosecurity and control of disease
	Sickness behaviour

	Brief description 
	Visual and auditory observations: On the farm, symptoms such as coughing, sneezing, pumping, nasal discharge, hampered respiration are recorded. At slaughter: post-mortem measures lesions characteristic of pneumonia or pleuritis.
	Visual observations: On the farm, symptoms such as diarrhoea, bloated rumen, rectal prolapse, constipation, colour of faeces
	Dairy cows, sows, poultry: visual observations and palpation: On farm in cows and sows: vulvar discharge, dystocia, mastitis, metritis, vaginal/uterine prolapse, etc... Analyses: milk somatic cell counts.
In hens: lesions detected after necropsy or at slaughter
	All animals: data on mortality, culled animals, reproductive performance, abnormal eggs and depressed production can be obtained from farm records.


	All measures taken to reduce 

the risk of disease, incl. management of hospital pens,  culling strategy,  active management of diseases (Main et al 2001)
	Observation of behaviour,clinical observation, records: inactivity, decrease food intake, scruffy/oily looking hair/feather.


	What is it supposed to measure?
	Disease in any part of the respiratory tract
	Disease in any part of the digestive tract
	Diseases in any part of the resproductive tract or the mammary gland
	Poor health status, whatever the origin.
	Prevention and  active management of health problems
	Fever caused by a disease



	Selectivity 
	These symptoms are linked to respiratory disorders. Coughing is related to lung damage (Halloy et al 2004) and is reduced by vaccination against M. hyopneumoniae Maes et al 1999).

Systemic disorders (e.g. anemia, fever) may result in similar symptoms (Straw et al., 2006; Rebhun, 1995). 


	These symptoms are linked to digestive disorders (consensus validity).

Liquid diets can result in less consistent faeces. Systemic disorders (e.g. anemia, fever) may result in similar symptoms (Straw et al., 2006).

	These symptoms are linked to reproductive disorders (consensus validity) although milk somatic cell counts can be increased before mastitis occurs. Somatic cell counts can vary with lactation stage, season, milk yield and number of lactations (Brolund, 1985; Harmon, 1994). 

	There is consensus validity that poor performances are linked to poor welfare.

Performances are influenced by health status but also other causes e.g. diet or stress (Losinger and Heinrichs 1997 for mortality in veal calves). 
	Appropriate practices for the prevention and active management of diseases are well defined from epidemiological studies and vet practices (Barceló and Marco, 1998). 
	Each individual sign is not selective (Wemelsfelder, 2007; Scott et al., 2007) but their combination is selective (Hart, 2010). 



	Trueness
	It is likely that all animals presenting these symptoms can be detected
	It is likely that all animals presenting these symptoms can be detected
	It is likely that all animals presenting these symptoms can be detected
	The accuracy of farm records is questionable
	Predictive validity: there is a close link between biosecurity measures and the prevention of outbreaks (Leblanc, 2005). Consensus validity between vets for management of hospital pens especially in pigs. 
	Injections of interleukin-1 or LPS induces sikcness behaviour (Hart, 2010). Predictive validity.

Consensus validity between vets that runt animals are sick


	Intra-assessor repeatability
	Supposed to be high
	Supposed to be high
	Supposed to be high for symptoms assessed visually or by means of palpation.

Somatic cell counts: r = 0.99 (Faust and Timms 1995) 
	Performances recorded by the same farmer or vet should have a high intra-observer repeatability.
	Expected to be high
	Once defined “runt” animal for each species, the intra-observer repeatability is expected to be high


	Inter-assessor repeatability
	High if the assessors have  been trained in clinical observations (e.g. cattle in 
Welfare Quality®: r=.99 for hampered respiration, 0.85-1.00 for nasal discharge and ocular discharge)
	High if the assessors have  been trained in clinical observations (e.g. cattle in Welfare Quality®: r=0.99 for diarrhoea and bloated rumen)

	Not assessed for most symptoms. Milk somatic cell counts (SCC): low interlab repeatability (Faust and Timms1995) but in countries where milk is paid according to SCC, labs use standardized methods and compare regularly their results ( repeatability is high. 
	The way performances are calculated may differ between recording schemes however standadisation seem possible (e.g. egg production, mortality)
	Expected to be high
	Once defined “runt” animal for each species, the inter-observer repeatability is expected to be moderate to high



	Stability over time 
	Respiratory disorders are not stable because animals are (hopefully!) cured. In Welfare Quality, the correlations between two visits were 0.22 (UK) and 0.24 (Spain) for coughing and sneezing, pigs; 0.15-0.28, 0.03-0.19, 0.27-0.55 and 0.59-0.73 for nasal discharge, hampered respiration, coughing and ocular discharge in cattle.
	Digestive disorders are not stable (e.g. cattle in Welfare Quality®, r=0.43-0.63 for diarrhoea between two visits)
	Sporadic signs such as dystocia may vary over time. Somatic cell counts are more stable, specially if taken at farm level.  
	May vary greatly in species such as pigs and poultry and be more consistent in dairy cows.


	Management practices regarding the prevention and control of diseases should be rather stable in time
	Sickness behaviour is nsupposed not to be stable in time, as disease level is either not stable.;

	Feasibility
	The symptoms can be recorded during a clinical observation of an animal. Coughing can be recorded on a group of animals for a defined period of time. 
	Some symptoms are taken on the animals (e.g. rectal prolapse), others are taken at group level (e.g. faeces consistency). Faeces consistency may be difficult to assess in dirty areas or on dirty animals.

	Symptoms are taken on animals. Ideally they should be abserved at all  reproductive stages. For milk somatic cell counts, bulk milk should be analysed monthly. 


	Performance measures are easy to obtain when farm records are well kept.
	Collecting the information from the farmer is not time consuming.
	Symptoms are assessed on animals. This can be combined with the detection of symptoms of respiratory, digestive and reproductive disorders.

	Are there systems in which the measure cannot be applied?
	No.
	No

However be faeces consistency may be difficult to detect in extensive conditions.
	No

Still, the manipulation of sows in a camping system might be difficult without the help of the farmer.
	No
	No
	No

	Fitness for purpose
	Signs of respiratory disorders are expected to be frequent and variable between farms, specially coughing and sneezing. The measure is thus considered sensitive and discriminant.

	Diarrhea prevalence is high and varies largelly between farms; Other symptoms such as rectal prolapse may be too sporadic to compare farms.
	Mastitis prevalence varies largelly between farms.

Uterine/vaginal prolapse and dystocia may be too  sporadic to compare farms.


	Performances vary largely between farms. Thresholds above which a decrease in performance is considered abnormal are used by vets and well established. 
	Management practices regarding health prevention and control vary largely between farms. 
	Prevalence of sick animals can vary greatly between farms, especially in pigs and poultry. It might be the most sensitive  sign of a disease. 
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