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Wild Mice Run for Fun
by Patricia Waldron | June 2014

Pet mice and lab rats alike spend long hours running in wheels in their cages. Some even log up to three
miles in a single night. Though the behavior is quite common, scientists could never quite tell whether
the animals genuinely enjoy running or are simply bored. Some animal welfare groups are concerned
that the nightly run is a sign of anxiety and neurosis, as is the pacing behavior of zoo tigers confined to
small cages. But no scientist had ever tested the theory that mice like to run.
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Pet mice and lab rats alike spend long hours running in wheels in their cages.
Some even log up to three miles in a single night. Though the behavior is quite
common, scientists could never quite tell, until now, whether the animals
genuinely enjoy running or are simply bored.

A simple study conducted by Johanna Meijer and Yuri Robbers, neurophysiologists at Leiden University
Medical Center in the Netherlands, may finally give animal rights activists peace of mind. The study
found that wild mice run voluntarily in wheels, too. Meijer placed exercise wheels in her garden and out
on an isolated dune and monitored them using motion-activated cameras. For three years, she captured
video of a variety of running animals, including hundreds of mice. The study finds that wild mice
apparently enjoy running as much as lab mice do, and that even rats, shrews, frogs and slugs will go for a
spin in an exercise wheel. The study was published in the journal Proceedings of the Royal Society B.
"I had to laugh about the results, but at the same time, I take it very seriously," said Meijer to the New

York Times. "It's funny, and it's important at the same time."

Run-of-the-Mill Mice
Scientists have long suspected that mice enjoy running. In one study, when researchers put a brake on an
exercise wheel, the mice went to great lengths to unlock the wheel so that they could resume their runs.
Many labs use wheels to measure a rodent's capacity for physical activity as part of their experiments.
Some researchers use them simply to keep mice and rats healthy, and to prevent disease. The exercise
also stimulates the growth of brain cells, even in older mice.
But researchers had never been quite sure that running wasn't simply a side effect of the boredom of
captivity. Before the Dutch experiment, the only evidence that mice enjoy running for its own sake came
from a brief anecdote included in a 1967 article on caged mice. In the paper, Konrad Lorenz, an Austrian
researcher who studied animal behavior, is credited with telling the authors of the study that escaped lab
mice had returned to use running wheels that he had placed in his garden. Until now, no one had
bothered to follow up on Lorenz's observation.
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Johanna Meijer, a neurophysiologist at Leiden University Medical Center in the
Netherlands, placed a running wheel inside a wire enclosure in a secluded
corner of her urban garden. She pointed a motion-activated, infrared camera at
the wheel to record images of animals running. To attract mice to the wheel,
she left out food pellets and chocolate crumbs.

Meijer, who normally studies sleep cycles in mice, became interested in wheel running because of
questions from animal welfare committees at universities who were concerned that running was a
neurotic, repetitive behavior. Spurred by curiosity, she placed a running wheel inside a wire enclosure in
a secluded corner of her urban garden. She pointed a motion-activated, infrared camera at the wheel to
record images of animals running, especially at night. To attract mice to the new contraption, she left out
food pellets and chocolate crumbs.

City Mouse, Country Mouse
At first, the food attracted just house mice. But surprisingly, some stayed to run in the wheel. Later, she
removed the food, and the mice still showed up to run, but in smaller numbers. The researchers set up a
second wheel in a natural area with grassy dunes and no food, and the wheel enticed wild mice and other
animals to run.
Meijer collected more than 200,000 recordings of running animals over a three-year period. She and
Robbers analyzed 12,000 of these videos and determined the speed of the wheel, distance traveled, time
spent running, and the identity of the exercising species.
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Wild mice were the animals that used the wheel the most, making up 88% of the
visitors. Researchers also captured images of frogs, shrews, rats, slugs and
snails. On average, the mice would run in the wheel for one or two minutes
before jumping back out — about the same length of time that lab mice jog
before taking a break.

Mice were the animals that used the wheel the most, making up 88% of the visitors. Researchers also
captured images of frogs, shrews, rats, slugs and snails. But they admit it's likely that the slugs and snails
found their way onto the wheel by accident. Though frog sightings were rare, a few got on the wheel,
hopped several times, got off and got back on again, indicating that their use of the wheel may have been
intentional. Several birds also checked out the apparatus, but none of them went for a spin. Any animal
that just spun the wheel without climbing aboard it was excluded from the analysis.
"Our study indicates that running in wheels can be a voluntary behavior for feral animals in nature," the
authors write. They conclude that if wild mice run for fun, then so do lab mice, and that the latter do not
run because of neurosis or stress. Meijer even observed a large mouse flinging a smaller one out of a
wheel, apparently out of impatience, and begin running in the opposite direction.
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Mice ran in the wheels year-round, but mostly during the summer in the urban
setting, and mostly in late autumn on the dunes.

On average, wild mice would run in the wheel for one or two minutes before jumping back out — about
the same length of time that lab mice jog before taking a break. But some stayed in the wheel for up to 18
minutes. The running speed of the mice varied, but fell within the range of the speeds clocked in the lab.
The researchers never saw a mouse walking, only running.
Mice ran in the wheels year-round, but mostly during the summer in the urban setting, and mostly in
late autumn on the dunes. They visited the wheel primarily at night in the dunes, but in the urban area,
the mice were just as likely to run during the day. Meijer speculates that light pollution in the city may
be disturbing their sleep cycle and causing them to be active in daylight.

Genes for Gym Rats
Despite the finding that wild mice run in wheels voluntarily, not all researchers are convinced that lab
mice enjoy running. Marc Bekoff, a professor of ecology and evolutionary biology at the University of
Colorado in Boulder, said that even if wild mice run for pleasure, mice confined in labs could still be
running compulsively because of stress.
"Wild bears will often pace back and forth," he said to The New York Times, "but in captivity, the rate of
doing it seems to be greatly heightened."
But Ted Garland, an evolutionary physiologist at the University of California at Riverside, finds the study
to make a very compelling case for the notion that lab mice run for fun. Garland was not involved in the
research, but he speculates that wild mice might prefer running in the wheel because it offers more
protection than running in an open field. "There's something attractive about being able to get in a wheel
and run unfettered," he said to ScienceNOW.
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The researchers suggested that humans would likely benefit from acting more
like wild mice. If more people ran for fun, the human race would be less likely to
suffer from cancer, sleep disorders, depression and neurological problems.

The researchers also suggest that humans would likely benefit from acting more like wild mice. "The
World Health Organization has pinpointed lack of exercise as one of the most important factors causing
lifestyle diseases," such as obesity, type-2 diabetes and heart disease, the authors write. "In the modern
world, lifestyle is responsible for almost two-thirds of all cases of disease globally." If more people ran
for fun, the human race would be less likely to suffer from cancer, sleep disorders, depression and
neurological problems.
Garland points out that finding mice that love to run and comparing their genes to those of mice that
avoid running wheels may enable scientists to discover genetic differences that cause an animal to prefer
either an active or a sedentary lifestyle. If humans are found to have similar gene patterns, it may explain
why some people line up to use a treadmill at the gym, while others are content to spend the day eating
potato chips on the couch.

Discussion Questions
Is it surprising that wild mice run at approximately the same speed and for the same amount of time as
lab mice? What benefits might wild mice get from running in a wheel? Would these same benefits apply
to frogs and slugs? Why might they not apply to birds?
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