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Objectives 
The aim of this study was to investigate at what point in time during the development of a hoof 
disease a resulting lameness would become visible for the human observer. 
 
Materials and methods 
For this purpose, a fortnightly manually observed locomotion score (fLMS) was recorded during 
one year for 638 milking Simmental cows as a reference for hoof health. These cows lived on 5 
farms (2 with an automatic milking system, 3 with a milking parlour) with 162, 117, 180, 92, 87 
animals respectively. Additionally, at the exit of every milking parlor or milking robot cameras 
were installed to observe locomotion score on a daily basis (dLMS) for focus animals. The used 
scoring system by Grimm and Lorenzini consists out of 3 levels: 1 = sound, 2 = unsound, 3 = 
lame. Classification is applied in two steps: Firstly, the overall movement of the animal is 
observed: if the animal presents with asymmetrical gait it is considered “lame” (3). In a second 
step, animals with symmetrical gait are observed for signs of back arch, compensatory posture 
while standing and head bob. If any one of the traits is present, the cow is considered “unsound” 
(2), otherwise “sound” (1).  
 
Animals with fLMS = 3 were examined in a trimming chute and treated within the next day. 
Animals who were scored “unsound” for three consecutive fLMS, were also examined. If these 
animals then presented with a hoof lesion or positive reaction to a pain test performed with hoof 
pincers, their fLMS was corrected from score 2 to 3. To determine the exact day of the onset of 
visible lameness, meaning LMS = 3, video recordings of these animals were observed daily 
retrospectively back to the last day where they were observed as “sound” (dLMS = 1). 
 
Results 
During the trial in total 11,753 LMS were recorded, and 243 lameness cases (fLMS = 3) were 
observed and treated. Video analysis showed that average duration from the last day, when an 
animal was sound (dLMS = 1) to the onset of visible lameness, was 9.3 days. 52% of the animals 
with fLMS = 2 presented with an acute hoof lesion or a positive reaction to the pain test when 
examined in the trimming chute. This means that more than half of the animals who were not 
acutely lame but only exhibited slightest symptoms of abnormal gait already suffered from pain 
during locomotion. Half of the remaining 48% developed an acute lameness in the following 
weeks. 
 
Conclusions 
No comparable study was found in literature about the detailed temporal development of visible 
lameness in dairy cows. But results from this investigation show that the period in which a hoof 
lesion manifests as visible lameness is significantly shorter than previously assumed. Up to now 
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lameness usually is scored during regular hoof trimming once, twice or three times a year, if at 
all. This interval is, according to our results, far too long to be able to recognize and treat an 
acute hoof lesion timely and to prevent further damage in the hoof as well as pain for the animal.  
 
Additionally, cows tend to hide signs of pain such as lameness to avoid appearing as potential 
easy prey. When an acute lameness becomes visible to the observer, the underlying disease that 
causes this lameness has often already advanced. This was confirmed by the detailed 
examination of the animals scored fLMS = 2. Thus, it is very important not to depend only on 
externally visible measures such as gait traits to evaluate hoof health status in cows. Scoring 
systems should also measure intrinsic factors signaling painful processes in the animal. These 
can be detected earlier and with less effort and consequently lead to timely, further pain and cost 
preventing treatment. A promising approach could be to analyze automatically measured 
behavioral and performance changes that occur earlier in time during the development of 
lameness, as was found in the project which this trial was part of. 
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