Table 8: Properties of measures to check Absence of pain induced by management procedures
	Welfare criterion 
	absence of pain induced by management procedures

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

	Period 
	On-farm, at slaughter

	Measure 
	Animal based at slaughter: Signs of unconsciousness

	Resources based at slaughter: stunning resources and management
	Animal based at farm: Mutilations (such as castration, tail docking or dehorning)
	Resources: Material to reduce pain in case of mutilations

	Brief description 
	Just before sticking and during all the debleeding of the animals until their death, they must be unconsciousness. The absence of corneal reflex, breathing rhythm, righting reflex or vocalisations are signs that can be used in combination  to assess unconsciousness.
	It is considering all the aspects that can affect a good induction to unconsciousness in animals, such as current applied (intensity, voltage, frequency), gas (concentration, time of exposure), force (cartridge, penetrative or not) or management (place in applying the current or captive bolt), etc...
	To assess if mutilations such as castration, tooth resection, tail docking, dehorning/disbudding or beak trimming are carried out in a farm and to assess how they are carried out.
	Presence of anaesthetics and analgesics in the farm, facilities to perform the mutilations in a friendly way, written procedures advised by a vet and control during and after surgeries by a veterinarian 

	What is it supposed to measure?
	The state of unconsciousness of the animal
	The probability that an animal can suffer pain due to killing procedure for being in a conscious state 
	The probability of an animal to experience a painful stimulus
	The probability of an animal to experience a painful stimulus

	Selectivity 
	The signs of unconsciousness are selective when taken together (Holst 2001).
	If the stunning resources and management is correct, most of the animals should be unconscious (so free from pain) at the moment of sticking, however this is not always the case (Raj et al 1997).

Some parameters can have more importance than others. A bad parameter can be compensated for by another one (e.g. a low concentration of CO2 can be compensated by a longer exposure). Therefore, the measures need to be combined to have an overall assessment (Raj 2004)
	There is evidence that castration, tail docking, and dehorning induce pain  However the way these mutilations are performed is equally important (with or without anesthesia and analgesia)


	There is evidence that that pain is reduced by anaesthetics at the moment of the mutilation and long term analgesics  thereafter (e.g. Heinrich et al 2010, SVC 2001). However, the way these drugs are used is important (dose, timing). However, the presence of anaesthetics/analgesics in the farm, the facilities to perform the mutilations, the existence of a written procedure and veterinarian supervision don’t ensure the absence of pain due to the mutilations. 

	Trueness
	Supposed to be high
	Supposed to be high
	In individual cases, castrated animals could be confused with cryptorchid animals, tail docking with tail biting and dehorned animals (specially disbudded ones) with polled animals. 
	It is difficult to know what exact procedure an animal receive as it may vary in time on the same farm

	Intra-assessor repeatability
	Supposed to be high.
	Supposed to be high.
	Supposed to be high
	Supposed to be high

	Inter-assessor repeatability 
	High. Spearman correlation between 0.70 and 0.90 for rhythmic breathing and corneal reflex.
	Supposed to be high.
	Supposed to be high
	Supposed to be high

	Stability over time 
	The results are rather stable with time, especially when the stunning system works well. Nevertheless problems with stunning may occur occasionnaly. 
	Supposed to be high.
	Supposed to be high, although after an outbreak of tail biting in pigs, tail docking may be performed whereas it was not done before. 
	Supposed to be high

	Feasibility 
	Easy and quick but the observer need some training and experience. 
	Easy to do, although it requires the cooperation of the slaughterhouse personnel.
	The presence or absence of mutilation is easy to detect by direct observation, except for tooth resection (question to be asked to the farmer). 
	In formation easy to collect if the mutilations are done on the farm. In fattening pigs, the mutilations may have been done before the pigs entered the farm so information cannot be collected directly and the farmer may not know how the mutilations were performed.

	Are there systems in which the measure cannot be applied? 
	In case of ritual sacrifice without stunning the signs of unconsciousness are checked only after debleeding.
	In case of religious slaughter without stunning it should be applied only some principles after sticking, such as avoiding any contact on the wound 
	No.
	No.

	Fitness for purpose
	The absence of consciousness ensure the absence of pain during sticking and later, but is not ensuring the absence of pain induced by the stunning system or by management procedures before stunning
	A good scoring here could not ensure the absence of pain in 100% of the animals, although the results should be considered very near to this 100%.
	There might not be large variations between farms in the presence of mutilations. 
	Although it is a good measure to reduce the risk to feel pain, their application is not ensuring the absence of pain.
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