Table 6: Properties of measures to check Absence of injuries

	Welfare criterion 
	absence of injuries

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

	Period 
	On-farm and at slaughter

	Measure 
	Animal based: Skin lesions

	Animal based: Locomotion abilities

	Resources on-farm: Stocking density 


	Resources on-farm: Condition of the floors, walls or doors


	Brief description 
	Catlle, pigs: visual observations: Any discontinuity of the skin tissue is considered. Lesions in process of healing but not healed are considered as well.


	Catlle, pigs, poultry: visual observations to detect  impaired walking ability. 


	This is the total space or surface per pen or area in which the animals live per se or in relation to the group size or in relation to the body weight of the animals. It can be considered as floor area per pen, floor area per animal or floor area per kg of animal. 
	This measure includes different aspects of the floor, walls or doors, such as the presence of holes, slippery surfaces, too rough surfaces or edges, or other circumstances that could produce lesions to the animals.  

	What is it supposed to measure?
	Injuries on the skin, whatever their origin (a poor design of facilities or the  behaviour of the animals e.g. aggressions or mounting).
	lameness, which is a painful state regarded as one of the most serious welfare problems in some animals, such as cattle. 
	The space allowance for the animals, which can have an effect on injuries.
	The risk that animals are injured 

	Selectivity
	Very high: there are no confounders 
	Locomotion scoring systems revealed significant correlations with claw lesion scores (0.40-0.50, Winckler and Willen 2001).

Possible confounders: When animals have been lying for a long time, their first steps may seem abnormal whereas the animal is not lame. It is difficult to assess lcomotion ability on slippery floors or floors with a high slope.
	The links between space allowance and injuries is not straightforward. There are many other risk factors that can affect injury levels (e.g. presence of obstacles, rough edges…)
	Other factors, such as mobility of the animals, group size or density interact with the condition of the floors, walls or doors. In some cases injuries are observed even if the condition of the floors, walls or doors are good.


	Trueness
	Very high: all skin injuries can be detected
	Very high: all lame animals are likely to be detected
	
	

	Intra-assessor repeatability
	No data available, but assumed to be similar to inter-assessor repeatability
	High (indice of concordance: 0.84 (Manson and Leaver 1988) and =.49/0.82 (O’Callaghan et al 2002) 


	It is supposed to be high, but it depends of the method used. As more automatically the data could be collecte higher is supposed to be the repeatability. The repeatability can be reduced if the weight of the animals is not precise.
	Supposed to be high.

	nter-assessor repeatability
	The number of lesions is consistant between observers: 

- pigs: correlation of 0.69 to 0.86 depending of the area in Welfare quality®, and 0.91 in Turner et al (2006). 

- Cattle: Kendall’s coefficient of concordance = 0.81).
The assessment of the severity of lesions is more variable between observers  (Burfoot et al., 1995)


	High (Index of concordance =  from 0.53 to 0.98 (
Manson and Leaver (1988)  0.89

Engel et al. (2003)  IC : 0.40/0.84

O’Callaghan et al. (2002) 0.37/0.81

Winckler and Willen (2001) IC : 0.68/0.98

Brenninkmeyer et al. (2007) IC : 0.53
	Same as intra-observer reliability.
	Supposed to be high. However, some measures are difficult to standardize. For instance, the same hole can be seen as putting a high risk of injuries by an observer and a moderate risk for another observer.

	Stability over time 
	The measure may be not stable over time (e.g. R-spearman in pigs = 0-13-0.26).
	Lameness prevalence is not stable in time. More often the prevalence increase during winter (Winckler and Willen 2001) The r-spearman between repeated visits for catlle was  0.39
and 0.10-0.31 in pigs (Welfare Quality®)
	Can vary depending of the management of the animals, e.g. if animals grew while they are kept in the same pen.
	Supposed to be high if the housing is not modified.

	Feasibility 
	This measure requires to be close to the animals, that the light is not too dim, and the animal not too dirty. This measure is rather time consuming ( only a limited number of animals can be assessed.
	The measure is feasible on farms (Brenninkmeyer et al 2007, Winckler and Willen 2001). It requires some space for the animal to move freely and a good view of the legs and feet of the animals. It is rather time consuming ( only a limited number of animals can be assessed. 
	It is a rapid measure to take, specially with automatic systems. However the difficulty can increase in case of walls with curvatures and in pens with a difficult access or if the animals are dangerous.

	The measures are easy to take but need to be exhaustive (careful observation of pens). At the end some model must be designed to interpret the different observations in terms of risk of injuries. 

	Are there systems in which the measure cannot be applied? 
	No
	Locomotion abilities cannot be assessed on tied animals that cannot be moved or at pasture due to the long distance between observer and animal. It is difficult to compare systems due to the differences in the surfaces (e.g. deep bedding vs. concrete).
	Only in case of very large areas it is not possible to measure exactly the space or the number of animals.
	No

	Fitness for purpose 
	Depending of the threshold established, this measure can present a good sensitivity to detect farms with skin lesion problems (Temple et al., 2010).
	There are systems where the measure is more sensitive than others. 
	-.
	-
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