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Introduction 

Precision technologies may help to detect health events in calves and provide early 

treatment, but further research is needed to define optimal metrics of calf behaviors to identify 

diseased calves1-2. Time budgets and the association of behavioral metrics with health status of 

lactating dairy cows have been previously described3-4. However, there is scant information in 

the literature regarding the behavior of pair-housed dairy calves. This article will review time 

budgets of dairy calves and share preliminary results of ongoing research with behavioral metrics 

of pair-housed dairy calves.  

 

Time budgets of a dairy calves 

A study done with nine Holstein calves at two months of age that recorded their behavior 

during a 12-hour period showed they spend most of their time lying down (70%), followed by 

standing idle (28%) and walking or running (2%)5. Similarly, one-month-old veal calves housed 

in groups spend roughly 68% of the day lying down (16.3 hours) distributed in approximately 20 

bouts (i.e., transition from standing to lying) per day1. As calves age, total lying time decreases 

while step count increases6-7. Goharshahi et al. (2021) reported lying, inactive and active times of 

20.3 hours, 19.2 hours and 4.6 hours, respectively, in the first day of life and 15.2 hours, 11.9 

hours and 10.6 hours, respectively, on day 29 of age. However, this report included diseased 

calves and calves that did not have a health event. Similarly, a study done with group housed 

dairy calves showed their average daily lying time is 16.7 hours, with a total of 19.6 lying bouts 

averaging 56 minutes per bout8. In addition, total milk feeding time of 19.4 minutes distributed 

between 3.2 visits to an automated milk feeder8. 

 

 



The effect of health events on dairy calf behavior 

A recent study of veal calves aged 1 to 3 months investigated whether behavior could be 

an early predictor of sickness1. Each sick calf (n = 33) was matched by age, weight, date and 

season with three healthy calves (n = 99). At 10 days prior to the disease diagnosis (i.e., “day 

0”), sick calves had significantly fewer step count and a decreased frequency of meals for most 

days compared to healthy calves. However, sick calves had a tendency to have a decreased 

number of lying bouts only on days -2 and -1 and no significant effect on lying time from days -9 

to -1 relative to disease diagnosis. Similarly, a study done with group-housed dairy calves from 

4-21 days of age compared 18 calves with diarrhea and 18 control calves and found no 

significant difference in lying time2. Further research with a larger sample size and appropriate 

statistical power is needed to assess the effect of sickness on the behavior of dairy calves.  

 

Current research being done at Texas A&M  

Ongoing research at Texas A&M University aims to characterize behavioral metrics of 

pre-weaned, pair-housed dairy calves. Accelerometers were placed on a rear leg of two-day old 

calves (IceQube, IceRobotics, Edinburgh, UK) to assess their behavioral activity9.  

 

 

 

Daily lying time, number of steps and number of lying bouts were recorded, and the 

weekly average for the first six weeks of life was calculated. Calves were pair-housed in adjacent 

hutches with a shared outdoor area of 140 square feet and were fed three times daily with a total 

of 2.25 gallons of milk by nipple bottle. On average, pair-housed calves laid down 18.5 ± 1.6 

hours/day, walked 510 ± 296 steps/day, and had 22 ± 5 lying bouts/day (Figure 1, 2 and 3). 

Figure 1. Daily lying time of pre-weaned, pair-housed dairy calves (n=72) for 

the first 6 weeks of life9. 



 

 

 

 

 

 

 

Conclusions and future directions 

Preliminary data from our ongoing research suggest pre-weaned, pair-housed calves 

spent lying down 50% more time, walk less and have roughly double the amount of lying bouts 

compared to lactating dairy cows. Future research will assess the effect of disease on these 

behavioral metrics. 

 

 

Figure 2. Daily steps of pre-weaned, pair-housed dairy calves (n=72) for the 

first 6 weeks of life9. 

Figure 3. Daily lying bouts of pre-weaned, pair-housed dairy calves (n=72) 

for the first 6 weeks of life9. 
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