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Objectives 
The objective of the study was to evaluate how regular access to an outdoor exercise yard affects 
gait and hoof health of non-lame lactating Holstein cows housed in tie-stalls – a movement-
restricted environment. We hypothesized that provision of outdoor access for movement-
restricted cows will result in higher step activity and improvements in gait and movement ability. 
Furthermore, we hypothesized that outdoor access will not lead to any detrimental effects on 
hoof health – measured based on prevalence and/or severity of claw lesions and hoof surface 
temperatures. 
 
Materials and methods 
Thirty Holstein cows (average gait score: 2.17, Min: 1, Max: 3.5), blocked by parity and DIM 
(n=6/block), were randomly assigned to one of two treatments: Exercise (1 h/d, 5d/wk of outdoor 
access for five weeks) and Non-Exercise (no outdoor access). Step activity was continuously 
recorded during the trial using pedometers. Six gait attributes and overall gait were assessed via 
visual gait assessment using a 5-point scale at three data collection periods: before the study 
started (Pre-trial), study end (Post-trial), and 8 weeks post-trial (Follow-up). Hoof health was 
evaluated by claw lesion assessment and hoof surface thermography. Number, location and 
severity of claw lesions were recorded during hoof trimming at Pre-trial and Follow-up. Infrared 
thermal images were taken from the dorsal view of coronary band (CB) of all hooves at week 1 
and 5 of the trial and four temperature variables were extracted from the CB area. Step activity, 
overall gait, gait attributes, severity of claw lesions and hoof thermography data were analysed 
using linear mixed effect models (α < 0.05). Claw lesion was treated as a binary variable and was 
analyzed using a mixed effect logistic regression model (α < 0.05).  
 
Results 
Step activity did not differ between treatments; however, Exercise cows tended to express higher 
steps activity than Non-Exercise cows (705 ± 71.4 vs 518 ± 67.9 steps/d, respectively, P = 0.07). 
There was no statistically significant difference between treatments or periods for changes in 
scores for overall gait or gait attributes (P > 0.05). However, Exercise cows showed a numerical 
improvement in the overall gait score (2.78 vs 1.78, Pre-trial vs Post-trial, respectively ) and 3 
key gait attributes after 5 weeks of outdoor access at Post-trial. The improvement in gait 
persisted at Follow-up. A total of 38 claw lesions were observed at the two data collection times 
(Pre-trial and Follow-up) and all the lesions were sole hemorrhage. The prevalence of claw 
lesions did not change between Pre-trial and Follow-up for Exercise (7.50% vs 6.67%; p = 0.58) 
or Non-Exercise cows (10% vs 8.04%; P = 0.16). Similarly, there was no impact of time or 
treatment groups on the severity of claw lesions (P > 0.05). Hoof thermography analysis showed 
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no significant alteration in CB area temperature variables between treatment groups and times (P 
> 0.05). 
 
Conclusion 
The positive effects of outdoor access application on gait scoring were in accordance with our 
hypothesis. By design, the study did not target cows that were clinically lame or had severe claw 
lesions upon enrollment. Despite this, movement-restricted cows that were provided with regular 
outdoor access in the Exercise group stilled show a numerical improvement in overall gait scores 
and across multiple gait attributes. Nevertheless, the full impact of providing outdoor access on 
gait with the incorporation of kinematic technology for more detailed gait analysis is currently 
underway. The results of claw lesion assessments showed little impact of outdoor access on the 
development of hoof pathologies which was in accordance with our hypothesis. The hoof 
thermography results also corroborated our claw lesion assessment. Further investigation is 
needed to look at what frequency or duration of outdoor access would still yield positive 
outcomes for non-lame dairy cows housed in a movement-restricted environment. 
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