Table 12: Properties of measures to check Positive emotional state

	Welfare criterion 
	Positive emotional state

	Period 
	On-farm, at slaughter

	Measure 
	Animal based on-farm:  Qualitative Behaviour Assessment (QBA)1

(would also be possible at slaughterhouse, except for poultry)

Fattening cattle, dairy cattle, veal calves: one score per herd

Sows/piglets, growing pigs: one score per herd

Broiler chicken: one score per flock

Laying hens: one score per flock
	Animal based on-farm: 

Novel Object Test

Laying hens: average number of hens within a defined distance from the novel object


	Animal based at slaughterhouse: 

Behaviours indicating fearfulness

Fattening cattle: percentage of animals struggling, kicking, jumping  (in the stun box)
mean number of behaviours such as freezing,trying to turn, turning around, moving backwards per animal (at unloading and at driving to lairage) 

Growing pigs: percentage of animals  showing reluctance to move/turning back

Broiler chicken: percentage of animals flapping on the line
	Resource based on-farm:

Cognitive enrichment, e.g. call feeding learning

Management, e.g. stroking/brushing in cattle



	Brief description 
	Fattening cattle, dairy cattle, veal calves, sows/piglets, growing pigs, broiler chicken, laying hens:

Qualitative Behaviour Assessment – examining the expressive quality of how animals behave and interact with each other and the environment (‘body language’) using 20 species- and category-specific descriptors (20 min of observations) and subsequent score calculation.


	Laying hens: Novel Object Test (NOT) – The novel object (50 cm long stick with coloured bands and a diameter of 32.5 cm) is placed in 4 locations in the litter area (or the feeder in cage houses). Every 10 seconds (for a total of 2 minutes) the

number of hens at a distance of less than 1 birds length of the NO is counted..
	Fattening cattle: Absence of fearfulness (struggling, kicking, jumping) – Behaviour sampling in 140 animals.
Freezing, trying to turn, turning around, moving backwards – behaviour sampling for in total 5 to 12 lorries 

Growing pigs: Reluctance to move, turning back – counting the number of animals that show reluctance to move or turning back behaviour during unloading (2 lorries). 

Broiler chicken: Flapping on the line – Counting the number of birds showing vigorous flapping and calculating the percentage of all birds that have passed.  
	Counting/measuring resources and animal numbers (or taking numbers from farm or slaughterhouse documentation), interviewing farmer/manager

	What is it supposed to measure?
	 level of emotional state including positive emotional states

 
	measure of general fearfulness


	level of fearfulness (absence of negative emotional state), ease of movement (e.g. freezing) 
	Presence of positive emotional states



	Selectivity
	Possible confounders: QBA - time of the day, breed/line, cultural bias (observer), effect of the environment (housing background; Wemelsfelder et al. 2009a), observer effect

Validity: face validity given, expressive body language providing the basis for assessing the quality of animals’ experience (Wemelsfelder 2007).

Concurrent or construct validity: several studies in different species showing correlations with other behavioural measures or physiological correlates (cattle: Rousing & Wemelsfelder, 2006, horses: Napolitano et al. 2008, Minero et al. 2009). However, these studies used free choice profiling instead of fixed terms lists; validation studies missing so far comparing both approaches.
	Possible confounders: observer effect, housing system (cage vs. floor/aviary systems)

Validity: concurrent validity comparing with other measures of fearfulness such as tonic immobility or novel arena test given (Forkman et al. 2007)
	Possible confounders: breed/line, observer effect

Validity: face validity given


	No confounders

Validity: Enrichment is regarded to have a true beneficial effect only if enrichment goes beyond the basic needs (increase in indicators of good welfare) whereas  adding resources to a poor environment may only be regarded ‘housing supplementation’ (thus reducing indicators of poor welfare) (Boissy et al., 2007, Newberry 1995 ).

Cognitive enrichment has been shown to induce positive affect in pigs (Zebunke et al. 2011).

Stroking of cattle had similar effects on behaviour as allogrooming (Schmied et al. 2008) and reduced stress reactions during veterinary procedures (Schmied et al. 2010).

	Trueness
	Trueness in large herds/flocks ‘average’ picture may not reflect state of animals in some pens/areas of the house


	
	Trueness may be low with small sample sizes e.g. for behaviour during unloading  (2 lorries only in growing pigs at the slaughterhouse)
	Trueness: Information regarding management may be questionable

	Intra-assessor repeatability
	No data available, but assumed to be similar to inter-assessor repeatability


	
	Behaviour measures of fearfulness: no data available but assumed to be at least satisfactory 
	No data available, but assumed to be high

	Inter-assessor repeatability
	Kendall’s W for fixed terms:  Cattle:  .73 (Wemelsfelder et al. 2009b) (but may be lower according to experiences made during several training courses)

Pigs:  .82 (Wemelsfelder et al. 2009 c)
Laying hens: .83 (Wemelsfelder et al. 2009d)
	Between observers rs .95 (Forkman et al. 2009)
	Pigs during unloading: <.70 (Dalmau et al. 2009)

Wing flapping: >.80 (Algers et al. 2009)
	No data available, but assumed to be high

	Stability over time 
	 Cattle: almost no data available, in 59 beef farms rs  for QBA score (dimension 1) .65 and .53 after 2 and 6 months, respectively (Schulze Westerath et al. 2009)  

Pigs: no data on QBA scores available, correlation coefficients between two visits ≥.70 for 7 and 11 out of 20 terms in two countries, respectively (Bond et al. 2009)   

Laying hens: no data available
	rs .72 for measures on the same day (Forkman et al. 2009)
	Measures of fearfulness: almost no data available


	No data available, may change due to management decisions

	Feasibility (incl. time)
	little time consuming (about 30 min per farm)


	Little time consuming (10- 30 min per farm)
	Behavioural measures of fearfulness: relatively time consuming for fattening cattle at the slaughterhouse due to sample size 
	Little time consuming, but needs clear definitions of what to include as enrichment materials

	Are there systems in which the measure cannot be applied? 
	No, but choice of observation points crucial for QBA in large herds
	questionable whether  comparable in different housing systems for laying hens (e.g. cage systems, aviaries etc.)
	
	

	Fitness for purpose 
	Sensitive measure, no detection limit but highly comparable, largely unclear which level represents a problem (however, benchmarking possible); communication of outcomes (e.g. for advisory purposes) may also constitute a problem.
	Less sensitive measure since absence of fearfulness does not necessarily mean the presence of positive emotional states.
	Less sensitive measure because it  does not provide information on positive emotional states/general emotional state but rather on the presence of negative emotional state, largely unclear which level represents a problem (however, benchmarking possible)
	Less sensitive measures (especially environmental enrichment) due to high dependence on actual use of resources and fulfilment of basic needs is required; cognitive enrichment more promising.


