
Head Movement Timing Helps 
Horses Walk Efficiently 
Recent study results suggest that horses’ nods allow them to use energy more efficiently 

to carry their heavy heads. 
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If you know why horses nod when they walk, nod your head. 

If you don’t, try swinging a heavy backpack. 

Recent study results suggest that horses’ nods allow them to use energy more efficiently to carry 

their heavy heads—much in the way we’d carry a heavy backpack better if we could swing it in 

rhythm with our steps. 
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The head and neck make up about 10% of the horse’s body mass, which is a lot,” said John 

Nyakatura, PhD, of the AG Morphologie und Formengeschichte, Image Knowledge Gestaltung, an 

interdisciplinary laboratory at Humboldt University’s Institute of Biology, in Berlin, Germany. 

“Imagine carrying 5 kilograms (11 pounds) on an outstretched arm for an extended time,” he 

said. “Using the nodding mechanism, horses can more easily carry this heavy load.” 

In their study, Nyakatura and his fellow researchers recorded eight Warmbloods’ head and neck 

movements at a walk. They fitted the horses with markers on their polls, noses, and withers. 

This allowed them to generate computerized movement analyses. Then, they developed a 

mathematical model to explain how the horses used energy and predict how they would use 

energy differently if they did not nod their heads. 

They compared this to other studies researchers have performed on swinging backpacks. Those 

results indicated that the swing, in rhythm with the human’s body movement, caused the human 

to use less energy to carry the backpack. 

“We then developed a biomechanical hypothesis which was based on a clever mechanism 

(described in a scientific paper from other authors) about backpacks,” Nyakatura said. “This 

mechanism demonstrated that it is easier (requiring less energy) to carry backpacks if the load 

in the backpack is allowed to swing up and down with a certain timing relative to the 

movements of the person that carries the backpack. We basically tested whether this same 

mechanism also applies when a horse nods its head. And, indeed, it does.” 

As prey animals, horses evolved to protect themselves from predators by fleeing. They need high 

energy for high speeds. But when they’re just walking along, moving from one grazing zone to 

another, they’re better off conserving their energy, said Nyakatura. Nodding their heads allows 

them to use less energy for this walking movement, probably to save it for when they do need it. 

This energy-conservation theory helps explain why a lame horse nods more on its sound foot 

than its lame foot. “Horses time the nodding to have the largest load at a time when it is 

energetically cheap,” he said. “So lame horses try to reduce the load on the injured limb.” 



From a welfare perspective, this could support the argument that it’s better to let horses “have 

their heads” when going for a long walk. Said Nyakatura, “Based on our analysis, we would say 

that walking an extended time is more tiring for horses when the nodding is restricted.” 

The study, “Timing of head movements is consistent with energy minimization in walking 

ungulates,” was published in the Proceedings of the Royal Society B: Biological Sciences. 
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