
 

Table 1.Definitions of measures used in experimental and observational animal studies in cow-calf contact systems  

Production measures Definition  References  

Milking Machine milk yield Milk yield obtained with milking machine Bramley et al., 1992 

 Suckled milk yield Measured or estimated milk yield that is being suckled by the 

calf 

Beal et al., 1990; 

Rutledge et al., 1971 

 Total milk yield The sum of machine milk yield and suckled milk yield Bar-Peled et al., 1995 

 Strip milk Milk obtained by hand milking or machine stripping after 

machine milking or suckling 

Bramley et al., 1992 

 Residual milk The milk remaining in the udder after milking/suckling and 

stripping. Requires exogenous oxytocin for removal 

Bramley et al., 1992 

 Milking machine 

settings 

Quarter or udder level milking, automatic stimulation, pulsation 

ratio and rate, vacuum level, automatic stripping and 

detachment level  

Bramley et al., 1992 



 Milking routine Duration and type of routines during milking, such as cleaning, 

pre-milking, pre-stimulation, strip milking 

Bramley et al., 1992 

Calf total dry matter 

intake  (DMI) 

Calf solid feed intake  Total amount of consumption of concentrate intake and 

roughage intake  

Roth et al., 2009 

 Calf milk intake Total amount of milk intake; suckled milk intake or artificial 

milk intake, or both 

Johnsen et al., 2015 

Body condition score 

(BCS) 

Cows and calves A numerical score describing energy reserves in the form of 

visible/palpable body fat and muscle tissues 

Edmondson et al., 1989 

Growth rate Calves The individual calfs’ weight gain per time unit, or its growth in 

length and height per time unit. An indicator of body 

development and nutritional status 

Roth et al., 2009 

Health status measures   

Calf diarrhoea (scours) Calves Enteric disease recognised by loose or watery stool and 

frequent defecation. Can have infectious or non-infectious 

Roth et al., 2009 



cause. The general condition of the animal is more or less 

influenced depending on cause, severity and duration 

Mortality rate Cows and calves Number of animals that die in a designated period divided by 

the number of animal-time units at risk during that period 

Santman-Berends et al.,  

2019 

Respiratory disorders Cows and calves Pathological changes in the respiratory tract or symptoms 

thereof (fever, coughing, mucopurulent discharge) in nasal 

cavity, trachea, bronchiae or lungs 

Roth et al., 2009 

Mastitis Cows Inflammation of the mammary gland Andersen et al., 2010 

Somatic cell count in 

milk (SCC) 

Cows Mastitis indicator IDF, 2013 

Behavioural measures   

Cross-sucking 

(sucking) 

Calves Sucking of any part of another calf´s body, caused by the strong 

motivation to suck in relation to milk ingestion, and possibly 

reflecting frustration  

Jensen 2003, Roth et al., 

2009 



Intersuckling 

(intersucking) 

Cows and calves Sucking of udder area by other heifers or cows Lidfors & Isberg 2003, 

Keil et al., 2000 

 

Cows and calves Cows and calves Suckling  of a cow by  a non-filial calf  Johnsen et al., 2015 

Affiliative social 

interactions 

Cows and calves Social interactions related to cohesion of the group or 

individual;  including allogrooming* (or social licking) 

Bouissou et al., 2001 

Allogrooming* Cows and calves Social licking of mainly the head, neck and shoulder regions 

between cow-calf, calf-calf or cow-cow (excluding licking 

between adult animals in a sexual context)  

Bouissou et al., 2001 

Agonistic social 

interactions 

Cows and calves Social interactions related to conflict and competition, 

including aggression (such as threats pushing, butting, fighting, 

chasing), avoidance and submission 

Bouissou et al., 2001, 

Mills et al., 2010 
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