Table 11: Properties of measures to check Good human-animal relationship
(underlined measures are from Welfare Quality® consortium 2009a, b, c)
	Welfare criterion 
	Good human-animal relationship

	Period 
	On-farm, at slaughterhouse

	Measure 
	Animal based on-farm: Fear of humans/avoidance distance 

Fattening cattle: weighted sum of percentages of different individual avoidance distances at feeding rack
Dairy cows: weighted sum of percentages of different individual avoidance distances at feeding rack
Veal calves: percentage of calves that allow approach of assessor

Sows: Proportion of sows showing withdrawal responses of differing extents to assessor

Growing pigs: Proportion of pens with more than 60 % pigs panicking as response to assessor

Broilers: proportion of actual number of birds within armlength to approaching assessor out of theoretical birds in this area

Laying hens: mean avoidance distance to approaching assessor
	Animal based at slaughterhouse: Vocalizations 

Fattening cattle: Mean number of vocalization/animal during driving from lairage to stunning area 

Finishing pigs at slaughter: Percentages of events with high pitched vocalization during driving from lairage to stunning area during 15 minutes
	Resource based at slaughterhouse: Coercion 

Fattening cattle: Mean number of different coercions used/animal
	Resource based on-farm: Intensity of human-animal contact (number of controls and time spent with animals),

Frequency of change of personnel, number of different stockpersons/animal, 

training level of stockpeople

	Brief description 
	Different forms of avoidance distance with an alien human

Fattening cattle, dairy cows: with a sample of individual animals at feeding rack

Veal calves, sows: with a sample of individual animals within group pen

Growing pigs: with whole groups of animals in group pen
Broilers: with samples of groups within group pen

Laying hens: with a sample of individual animals within group pen or cage
	Recording of vocalizations during driving from lairage to stunning area with in pigs instantaneous and one-zero sampling, in cattle with behaviour sampling
	Counting use of electric goads, sticks, flappers, rattles or other items, specifiying whether they were used at front, middle or rear of animal
	Counting or measuring resources and animal numbers (or taking numbers from farm documentation), interviewing farmer

	What is it supposed to measure?
	Level of fear or attraction towards humans
	Level of fear or pain while interacting with humans
	Level of fear or pain afflicted by humans during driving
	Level of fear or attraction towards humans (human-animal relationship)


	Measure
	Animal based: fear of humans/avoidance distance
	Animal based: vocalizations
	Resource: coercion
	Further resources

	Selectivity
	As a direct measure of the response towards a human it is selective. However, time of the day (e.g. feeding), recent experiences with humans (e.g. treatments), different responses towards different humans, animals in oestrus, climatic conditions, walking ability, differences in housing design (different freedom to move away, different heights of approaching assessors etc.) may affect the response during assessment in a way that it may not reflect the general level of fear or attraction towards humans on this farm/in this group. 

Validity: Associations with physiological and behavioural responses towards the stockperson have been found (review: Waiblinger et al. 2006) 
	Not a very selective measure as vocalisations can also have a social or general fear context; vocalisation can also increase when walking ability of animals is impaired and increased coercions are used. While this is related to actual pain experienced, it does not necessarily reflect the general state of human-animal relationship

Validity: Face or consensus validity given


	This is a selective measure

Validity. Face or consensus validity given.
	All the measures do not selectively influence the human-animal relationship, but may have further effects on 

Validity: Effects on fear and attraction towards humans depend on complex interactions between quality of care-taking and the other different influencing factors (including group size) and the animals themselves, relationships are not necessarily linear. Although correlations between e.g. attitudes and avoidance distances have been found, they are mostly at a very moderate level (e.g. Waiblinger et al. 2002).

	Trueness
	see selectivity


	Recordings can be affected by general noise level

	Recordings can be difficult in terms of visibility of coercion use
	The trueness of farmer information or farm documentation may be questionable

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

	Inter-assessor repeatability
	Acceptable to good levels can be reached (review: Waiblinger et al. 2006, but see also Knierim and Winckler 2009, Leruste et al. 2009, Windschnurer et al. 2009a, b))
	Acceptable levels can be reached (Algers et al. 2009)
	No data available
	No data available, but assumed to be high

	Stability over time
	In a pilot study in pigs correlations between results from 2 visits were very low (Bond et al. 2009), in a pilot study in beef bulls correlations were higher, but measures of stability not consistently satisfactory (Schulze Westerath et al. 2009)
	No data available
	No data available
	May change according to management decisions, market requirements

	Feasibility
	Relatively time consuming but feasible
	Feasible, moderately time consuming, depending on sample size 
	Feasible, moderately time consuming, depending on sample size 
	Good 


	Measure
	Animal based: Fear of humans/avoidance distance
	Animal based: Vocalizations
	Resource: coercion
	Further resources

	Are there systems in which the measure cannot be applied? 
	Different approaches are needed in different systems (cattle: tied vs. loose housing, sows: stalls vs. group housing, hens: cages vs. non-cages). This limits comparisons between systems.
	No 
	In general, no, but may be difficult in some system with visual obstacles
	No, but assessment difficult due to complex interactions between factors and magnitude of possible different combinations of factors in different systems and farms

	Fitness for purpose 
	Sensitive measure with low detection limit but unclear which level represents a problem (however, benchmarking possible)
	Sensitive measure with low detection limit, easier to determine problematic levels, benchmarking possible
	Sensitive measure with low detection limit, easier to determine problematic levels, although difficult to compare different means of coercion, benchmarking possible
	Less sensitive measure because difficulty to take into account all influencing factors including their interactions. Partly unclear which situation represents a problem; benchmarking only partly possible, and see comments regarding validity
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