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surface area of a half inch in diameter and 
hand forces were measured in pounds 
using the ergoPAK system. Each partici-
pant performed the six high-risk tasks 
twice, with the exception of the injection 
task (due to the nature of the task and 
the safety of the animal). Video record-
ings were made for data verification and 
further postural analysis. 

This quantitative body of data was 
used as a basis for identifying violations 
of validated ergonomic criteria, including 
strain index levels and the NIOSH spinal 
compressive force limit (770 pounds). 
The raw posture data, as shown in Figure 
1, revealed that lameness exams (among 
the top six high risk tasks) exposed the 
veterinarians to the most extreme wrist 
postures in terms of flexion, extension 
and ulnar deviation. The strain index 
was used to assess whether the observed 
wrist postures contributed to a high risk 
of developing distal upper-extremity 
disorders. Results revealed that lameness 
exams, lifting and performing ultrasound 
procedures put the veterinarians at high 
risk for such disorders. 

The raw force data, detailed in Figure 
2, revealed that performing ultrasounds 
and lifting medical equipment required 
the greatest amounts of force at the 
hands. Comparison of average low-back 
compressive forces, determined using 
the University of Michigan’s 3-D static 
strength prediction program (3DSSPP) 
with NIOSH spinal compression limits 
indicated that none of the observed tasks 
exceeded the defined criterion. Finally, 
another objective measure of job risk due 
to veterinarian work mix was calculated 
as the product of task frequency and the 
ratio of job demand divided by worker 
capacity (as determined with the 3DSSPP 
software). It was revealed that the six 
tasks under study contributed to veteri-
narian risk of injury with ultrasounds 
being the highest, followed by restraint, 
lifting, palpations, lameness exams and 

injections as the lowest. 

Recommendations
Ergonomics interventions were formu-
lated with the intent of mitigating some 
of the risks identified for equine veteri-
narians. The recommendations were 
organized in terms of interventions at 
the horse, interventions in the “path” 
between the horse and the veterinarian 
(i.e., how the veterinarian interacts with 
the animal) and interventions at the 
source of the procedure (i.e., the veteri-
narian). The interventions were classified 

further based on the type of control to 
be applied, including engineering 
controls, or modifications to the design 
of the system; administrative controls, or 
modifications to the work process; and 
personal protective equipment (PPE) to 
be worn by the veterinarian.

Based on the results of the quantitative 
data analysis, lameness exams, lifting and 
ultrasounds were identified as having the 
highest priority for interventions. (Note: 
PPE controls were identified only for 
the ultrasound task.) All recommenda-
tions were reviewed for practicality by 

bad Wrist flicks 
Figure 1. Raw posture data show that checking a horse for lameness exposed veterinarians 
to the most extreme wrist postures.

forced by hand 
Figure 2. Performing ultrasounds and lifting medical equipment placed the greatest  
amount of force on the hands of equine veterinarians.


