Supplementary Table S1: Measures included in the dairy cow welfare assessment protocol inspired by the Welfare Quality® (2009; WQ®) template

	WQ®

Principals
	WQ®

Criteria
	Measure
	Measure scales
	Diagnostic scores
	Reference

	Good feeding
	Absence of prolonged hunger
	Body condition
	1 (lean) to 5 (fat) with quarter intervals
	1: thin (2.0-2.5)

2: lean (1.0-1.75)
	Modified WQ®; Edmonson et al. 1989; Ferguson et al. 1994



	
	
	Faeces consistency thin
	Cows defecating during clinical examination scored on a 5-score-scale
	1: thin or fluid
	

	
	
	Food provision


	Sufficiency of food bunk dimension (70 cm per cow or 65cm if >80% Jerseys in herd – half of measure in ad libitum feeding system) and feed bunk hygiene (levels clean, partly dirty, very dirty)
	0: sufficient and clean (or pasture access)

1: sufficient and partly dirty

2: sufficient and very dirty or insufficient and clean

3: insufficient and partly dirty

4: insufficient and very dirty

For summer grazing season, food provision were estimated based on proportion of barn and grazing access hours
	Danish legislation (BEK 756 til lov no.520 § 20-22)

	
	Absence of prolonged thirst
	Faeces consistency thick
	Cows defecating during clinical examination scored on a 5-score-scale
	1: dry or compact
	

	
	
	Water provision
	Sufficiency of water point dimension (10cm trough length/ 1 bowl per six cows inside, 1.5 cm trough length or diameter outside) and stage of hygiene (levels clean, partly dirty, very dirty) of accessible water


	0: sufficient and clean

1: sufficient and partly dirty

2: sufficient and very dirty or non-sufficient and clean

3: non-sufficient and partly dirty

4: non-sufficient and very dirty

(For grazing herds: mean of pasture and barn situation)
	Modified WQ®; Danish legislation (BEK 756 til lov no. 520 § 24)

	Good housing
	Comfort around resting
	Hygiene 
a) lower hind leg, 
b) hind quarter,

c) udder
	Presence of integument covered with manure or soil per body region
	1: splashes of dirt

2: large areas or plaques of dirt
	Modified WQ®

	
	
	Rising behaviour
	Fluency and procedure of provoked rising behaviour scored on a 5-score-scale
	1: interrupted

2: with difficulty or abnormal
	Chaplin and Munksgaard (2001)

	
	
	Lying-down duration
	Time from bending and lowering carpal joint to hind quarter has fallen down and possibly front legs pulled out
	1: hesitating (> 5.2-6.3 sec.)

2: very slow (>6.3 sec.)
	WQ®

	
	
	Lying-down collision
	Presence of collision with housing equipment
	1: min. one collision
	Modified WQ®

	
	
	Claw conformation
	Presence of two or more critical levels of the following aspects equals a score ‘overgrown’: space between claws, bearing surface, length, shape, angle to ground
	1: overgrown
	Corazzin et al. (2010); Matiello et al. 2011

	Good health
	Absence of injuries
	Integument a) carpal joint, 

b) hock joint, c) rest of body
	Presence of alterations, most severe one counts per body region and cow
	1: ≥2cm hair loss

2: ≥2cm lesion and/ or swelling
	Modified WQ®

	
	
	Hair coat
	Presence of dull, dusty, scrubby hair coat on the back
	1: dull or dusty

2: scrubby
	Modified Thomsen et al. (2007)

	
	
	Gait
	Gait rhythm and weight bearing of cow’s legs walked the passageways
	1: moderately lame

2: severely lame
	WQ®


