Table 3: Properties of measures to check Comfort around resting
	Welfare criterion 
	comfort around resting

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

	Period 
	Farm and at slaughter (lairage)

	Measure 
	Animal based on-farm: duration of lying down (Cattle)
	Animal based on-farm : duration of rising up (Cattle)
	Animal based on-farm: total lying time, number of lying periods

	What is it supposed to measure?
	Difficulties in lying down, and so suitability of the lying area (in particular presence of obstacles) 
	Difficulties in rising up, and so suitability of the lying area (in particular presence of obstacles)
	Disturbance of the time budget due to discomfort of the lying area

	Brief description 
	Cattle: Visual observation: Interval between thetime  when one carpal joint is bent and the time when the hind quarter has fallen down and the animal has pulled the front legs out from underneath the body (Plesch et al 2010)
	Cattle: Visual observation: Interval between the time when the animal starts lifting the hind quarters from the ground and the time when the animal stands with its body weight on four legs again
	 Cattle, pig: Visual observation, generally by scan sampling

	Selectivity 
	A long duration of lying down movements may  indicate reluctance of the animal for the lying area, either due to obstacles or to the comfort of the lying surface 
(Wechsler et al 2000)
Confounder: Lameness can make lying down more difficult and then longer.
	 A long duration of rising up movements may  indicate difficulties due to obstacles

Confounder: Lameness  can make rising up more difficult and then longer 

	The total lying time is shorter when the lying syrface is not confortable.
Lying periods can be longer and less frequent in case of difficulties in lying down / rising up (Veissier et al 2004)
Confounders: social tensions between animals can disturb lying ; in pigs thermal comfort affect lying (e.g. huddling when animals are cold)

	Trueness
	Supposed to be high
	Supposed to be high
	Supposed to be high

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

	Inter-assessor repeatability 
	High. correlations between 2 observers: -rs>0,80 between 2 observers (cows) and concordance index  =  0.96 between 3 observers (bulls)
	High. Inter-observer agreement rs>0,80
	Supposed to be high

	Stability over time 
	Dairy cows: The consistency over time is acceptable (Kendall’s coefficient of concordance W> 0.70)
Beef bulls: sufficiently stable over time. Spearman’s correlation coefficient = 0.70 and 0.45 between the initial and the interim assessment and the interim and final assessment
	Kendall coefficient of concordance = 0.74 in dairy cows between 3 visits 60 days apart. 
	No data available

	Feasibility (incl. time)
	Cows: Good correlation between results from longer (4 h) and shorter observations (1 h): rs=0,88 . cows can be observed after morning milking and feeding, at a time they often lye down
 observation time is acceptable for on-farm assessment
in beef bulls it is often not possible to observe sufficient lying down movements in a short period of time.
	poor correlation between results from longer and shorter observations (1 vs. 4 h, W=0,39). This is due to thelow occurrence of the behaviour  require long observations, which reduces feasibility on farms.

	Require long observations (possibly all day)  not feasible during a farm visit, unless automatically recorded  

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

	Fitness for purpose (incl. detection limit, sensitivity)
	This measure allows to highlight  differences between housing systems: tie stalls, cubicle system and loose housing (Plesch et al 2010). 
	 
	 




	Welfare criterion 
	comfort around resting

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

	Period 
	Farm and at slaughter

	Measure 
	Animal based on-farm : Cattle : collisions with equipment 
	Animal based on-farm : Cattle, pig : abnormal sequences for lying down and rising up
	Animal based on-farm: Cattle: lying and other behaviours around resting

	What is it supposed to measure?
	Difficulties in lying down and rising up due to inadequate design of the lying area (e.g. obstacles in cubicles)
	Difficulties in lying down and rising
	 Comfort of the lying area

	Brief description 
	Observation: Hits against housing equipment with any part of the body during lying down or rising up
	Observation: ratio of specific events/all lying down or rising events
	ratio of number of cows in specific lying position/all cows lying (scan sampling every 10 to 20 min during the first two hours after feeding)

	Selectivity
	Collisions are more frequent when equipments are not well-designed (cubicles: Veissier et al 2004)
No confounders
	Confounder : Lameness can affect the way animals lye down or rise up
	 Confounder: Lameness can affect lying behaviour

	Trueness
	Supposed to be high
	Supposed to be high
	Supposed to be high

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

	Inter-assessor repeatability (reproducibility)
	After training, agreement between observers is good (PABAK=0,78)
	 Supposed to be high
	Very high. 
After training, correlation > 0,80 for hind leg stretched and head resting and 
Beef bulls: concordance index between observers = 0.96  for percentage of animals lying and ruminating 

	Stability over time 
	good consistency over time (W=0,95)
	 
	Dairy cows: concordance = 0.87 for  the percentage of animals lying partly or completely outside the lying area

	Feasibility (incl. time)
	only collisions in dairy cows occur at an incidences that allows to reliably record them within a limited time
good correlation between results from longer and shorter observations (W=0,88 between 1 and 4 h)
	slipping, abnormal rising or lying down occured at very low incidences that not allow to reliably record the behaviours within a limited observations time
	ruminating during lying, head resting, hind leg stretched and lying outside occur more than once per hour

	Are there systems in which the measure cannot be applied? 
	Collisiosns are rare in straw bedding or outside 
	 No
	 No

	Fitness for purpose (incl. detection limit, sensitivity)
	 Supposed to be good

	May not be very sensitive; suitable to detect clear problems
	May not be very sensitive; suitable to detect clear problems



	Welfare criterion 
	comfort around resting

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

	Period 
	Farm and at slaughter

	Measure 
	Animal based on-farm: Cleanliness
Cattle: cleanliness of udder, flanks/upper legs,
Pig: absence of manure on the body
Hens: cleanliness of the breast
	Animal based on-farm : Pig : Bursitis
	Shoulder scores : cf. absence of injuries

	What is it supposed to measure?
	cleanliness and dryness of the lying area
	physical frictions on the floor during lying
	 

	Brief description 
	Cattle: Visual observation: different cleanliness scoring systems exist. It is suggested that a simplification of Cook's system should be used. 
Pig: Visual observation of the percentage of the body that is soiled 
	Visual observation. A bursitis is a fluid filled sac 
	 

	Selectivity
	
Cattle avoid lying down on dirty areas,  (Phillips & Morris 2002); presence of mud or faeces on the skin may be irritant causing discomfort; a decrease in the number of cubicles per cow tended to be linked to a higher dirtiness (Veissier et al 2004). Cleanliness of the udder depends also on locomotion alley and on the time after milking
Pig: thermal comfort (wallowing behaviour in case of heat)
Poultry: weight of the animal (heavy animals lye down for longer) but for Hens: not a good measure because hens usually use perches.
Confounders: liquid faeces (Hughes 2001), humid weather (Ruud et al 2010);
	Bursitis develop as a result of a pressure injury on the weight-bearing points of the legs. Bursae are most prevalent in the hock region of the hind limbs, although they can occur in other locations. The risk of bursitis increased as floor type progressefrom soft flooring (e.g. deep straw)  without abrasive surfaces or edges, sparse straw, part-slatted and fully-slatted flooring (Mouttotou et al 1998;1999).)

No confounders
	 

	Trueness
	High


	High
	 

	Intra-assessor repeatability
	Cattle: Moderate degree of repeatability ((Kendall’s W coefficient = 0,51 to 0,71, de Rosa et al. 2003). Supposed to be higher after training (see below inter-observer repeatability)
	 Supposed to be high
	 

	Inter-assessor repeatability (reproducibility)
	High
Dairy cows: Kendall concordance index = 0 ;88 (De Rosa et al 2003), correlation  > 0,8 (Reneau et al 2005))
Beef bulls: Kendall concordance index >0.8
Pig: Pearson correlation between observers from 0.69 to 0.91)
	 Supposed to be high
	 

	Stability over time 
	Beef bulls : percentage of dirty animals is rather stable over time (Spearman’s correlation = 0.74 and 0.47 between the initial and the interim assessment and the interim and final assessment)
	 
	 

	Feasibility (incl. time)
	Very easy. Nevertheless, in beef cattle, it will be necessary to conduct the assessment from outside the pen  for safety reasons
	Easy and not very time consuming
	 

	Are there systems in which the measure cannot be applied? 
	no published data on the cleanliness of veal calves
	 
	 

	Fitness for purpose (incl. detection limit, sensitivity)
	This measure allows to highlight differences between fars, e.g. due to lying floor and bedding material (Fulwider et al 2007, Herlin & Frank 2007, Norring et al 2008))
	The prevalence of bursitis is high and variable between farms. 
	 



	Welfare criterion 
	comfort around resting

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

	Period 
	At farm and at slaughter
	

	Measure 
	Resources based on-farm: Floor quality
- Floor type and bedding
- Cattle only: design  of cubicles
	Resources based on-farm : Floor type quality : - roughness
	Animal and resources on-farm : Poultry : Evidence of red mites / Dust 

	What is it supposed to measure?
	 Comfort of the resting area
	 Comfort of the lying area
	 Comfort of the lying area

	Brief description 
	Refers to the types of material of which the floor is made and whether it is solid/slatted and/or sloped. The different floor types and their properties (dimensions and proportions) need to be registered 
Cubicles: not only the type of cubicles but also the dimensions between the various part of the cubicle
	considered the floor as a whole (bedding, slopes, openings)
It can be expressed in different ways: subjectively but also more quantitatively as a Leroux number
	Evidence of red mites Dermanyssus Gallinae): examine both equipment and birds( 
Dust sheet test: estimates the quantity of dust on a A4 black paper.(3 point scale: no evidence of dust / minimal evidence / evidence)

	Selectivity
	different floor types and bedding provide different levels of comfort for resting (cushioning, thermal insulation 
No confounder
	The floor should provide sufficient grip to perform different behaviours: standing up, lying down (while falling down may lead to injuries). By contrast  excess roughness may also cause lesions è sufficient grip but not so abrasive . No confounder
	It is not clear whether the presence of dust reduces the comfort around resting

	Trueness
	
	
	

	Intra-assessor repeatability
	Supposed to be high 
	Supposed to be moderate (it is difficult to quantify the level of roughness of the floor)
	Supposed to be high

	Inter-assessor repeatability (reproducibility)
	Supposed to be high 
	 Supposed to be moderate (it is difficult to quantify the level of roughness of the floor)
	Supposed to be high

	Stability over time 
	high
	may vary over time due to soiling of the floor
	Not known

	Feasibility (incl. time)
	many different kinds of bedding  and cubicles  the measures are time consuming and their interpretation remains difficult due to many interactive factors. 
	a subjective assessment on a scale with a very limited number of points (3 points) could be feasible by trained assessors
	High

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

	Fitness for purpose (incl. detection limit, sensitivity)
	 Each farm may correspond to a specific combination of factors and this makes comparisons between farms rather difficult.
	Not known 
	?
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