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How do contortionists get so flexible?

teenage girl joins her 
partner in stretching her 
arms and legs up to the 
ceiling while her belly 

rests onstage. The duo’s 
hands and feet quickly become the 
foundation for a third performer, 
who effortlessly lifts herself onto 
them in a handstand. With ease, 
the girl on top bends her back until 
her legs extend well beyond her 
head. The girls are professional 
contortionists.

Anujin Chimed-Ochir, 15, became 
fascinated by contortion when she 
was 5 years old and saw a competi-
tion on television. Now, she’s a 
performer in Cirque du Soleil, a 
circus-like show which tours world-
wide. Anujin, who is from Mongolia, 
is part of a troupe of three brightly 
costumed contortionists. When they 
twist and writhe their bodies like 
snakes, it draws a collective gasp 
from the crowd.

“I love to hear the response  
from the audience,” says Anujin. 
“My favorite part of the day is  
being onstage.”

From the contorted handstand to 
a stack of performers in which it’s 
hard to tell which head goes with 
which body, the moves that 
contortionists make often seem 
impossible. How do they move their 
bodies in ways most people can’t?

Stretching the LimitS
The average person can bend 

his or her spine and joints only so 
far. For example, most people can 
bend their elbows 130 degrees, but 
no more. That’s because the tissues 
that attach your bones to each other, 
called ligaments, have a limit to c
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COUNT THEM: 
How many 
people are 

twisted up here? 
Oyun-Erdene 

balances on her 
two partners.

Body-
featSBending

watch  
a video 
online

www.scholastic.com 
/scienceworld

A STACK Of 
THrEE: Can you 
figure out which 
head goes with 
which body?
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how far they can stretch. Ligaments 
are bundles of fibrous tissue called 
collagen. This tissue is soft and 
stretchy. If it weren’t, you wouldn’t 
be able to bend your joints. But it 
can’t be too stretchy, or your bones 
could move out of place.

Contortionists’ ligaments are 
more flexible than most people’s. 
For one thing, the performers are 
often females, who tend to be 
more limber than males. Because 
flexibility usually decreases with age, 
contortionists are also often young.

In rare cases, genetics plays a role, 
says David Sandler, a sports scientist 
who has studied contortionists. Some 
contortionists are born with joints 
that can stretch farther than normal. 
People with this ability are called 
hypermobile, or “double-jointed”—
though that’s a misnomer, as they 
don’t actually have double joints.

Despite their incredible abilities, 
most contortionists aren’t born 
with extra flexibility. None of the 
performers in Anujin’s troupe, for 
instance, are hypermobile.

Most of a contortionist’s amazing 
dexterity comes from intense 
training, not genetics. With the 
right workouts, says Sandler, “most 
people can be way more flexible 
than they can possibly imagine.” But 
getting there isn’t easy. Sandler says 
it takes about 15,000 repetitions of 
a move to become good at it. That 
amounts to years of practice.

hitting the gym
While they’re on tour, the Cirque 

du Soleil contortionists train for 45 

minutes before each show and for 
30 minutes afterward. They often 
perform two shows a day. During 
their workouts, they stretch all their 
muscles and work on each trick 
from the performance.

In one stunt, 15-year-old 
Oyun-Erdene Dalantai of Mongolia 
balances on her teammates’ hands 
while performing a contortion hand-
stand. In this stunt, she balances on 
her hands while folding her back in 
an extreme U-shape (see Anatomy 
of a Contortion Handstand, below).

To pull off this move, Oyun-
Erdene has to spread the bones of 
her hand—her phalanges, carpals, 
and metacarpals—to form a strong 
base. To achieve the incredible 
backbend, she lengthens the 
ligaments between her vertebrae, 
or back bones, and the ligaments 

and muscles in her hips. Because 
these parts of her body are loose 
and relaxed when she’s in the pose, 
to stay upright she has to compen-
sate by tightening the abdominal 
muscles in her torso and the para-
spinal muscles that run along her 
spine. Oyun-Erdene uses her whole 
body in this stunt, down to the tiny 
muscles in her toes.

The average person would find it 
far too painful to get into this posi-
tion. Contortionists have to teach 
their bodies to relax in uncomfort-
able poses by battling the body’s 
stretch response. When a muscle 
stretches too far, special receptors in 
the muscle send a pain signal to the 
brain, telling it to stop the motion.

Contortionists work slowly and 
gradually to extend how far their 
muscles and joints stretch. “If you 
push too hard and your body isn’t 
ready, you could hurt yourself,” says 
Oyun-Erdene. By stretching too far, 
she could easily dislocate a joint or 
tear tissue.

What they tell circusgoers is true, 
says Sandler: “Don’t try this at home!”

circuS magic
At the end of their show, Oyun-

Erdene performs one of the audi-
ence’s favorite stunts. She balances 
on her chest, her feet flipped over 
her head and planted on the ground 
in front of her. She then begins 
to step her feet sideways, moving 
them a full 360 degrees around her 
body. The crowd is shocked: How 
can her spine move this way?

The spectators aren’t the only 
ones who are amazed. Scientists 
know that training and genetics can 
help make someone more flexible 
than average, but these factors alone 
can’t fully account for the extreme 
bends and twists some contortion-
ists can achieve.

“There is something unexplain-
able about it,” says Sandler.  9

—Stephanie Warren
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EyES: When she was first learning 
this stunt, she kept her eyes 
focused on a stable point to 
help her balance. Now that she’s 
mastered it, she can move her head 
around without losing her balance.

PHAlANgES, CArPAlS, ANd 
METACArPAlS: Her hand and 

finger bones are spread out as she 
tightly grips her partners’ hands. 

These bones have to support and 
balance all of her weight.

TriCEPS: She uses these 
muscles to extend her elbows 
and keep her arms steady.

BiCEPS: if her stance sways, 
she uses these muscles, 
along with those in her 
forearms, to keep from falling.

HUMErUS, rAdiUS, 
ANd UlNA: To balance, 
she has to keep her 
arm bones perfectly 
straight and aligned.

VErTEBrAE: To fold her body 
backward, she stretches the 

ligaments between these bones 
that make up her spine.

ABdOMiNAl MUSClES:  
To support her bending 

back, she contracts these 
muscles in her torso.

PArASPiNAl MUSClES:  
To compensate for her relaxed 
spine, she has to tighten these 

muscles, which run along either side 
of her back, to keep her balance.

glUTEUS MAxiMUS 
MUSClES: A lot of 
her support comes 

from contracting 
these muscles, the 
largest in the body.

HiP flExOrS:  
She stretches these 
muscles in her hip 
joint to bring her 
legs over her head.

fEMUr: She rotates 
this bone (the longest 
in the body) backward 
much farther than most 
people can. in some 
contortionists, the bones 
that make up joints 
are unusually shaped, 
allowing them to bend 
farther than average.

QUAdriCEPS MUSClES: 
She contracts these leg 
muscles to fight gravity and 
keep her legs balanced.

core question
Name another sport that 
requires flexibility. How does it 
compare with contortion?
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AnAtomy of  
A Contortion 
HAndstAnd

Oyun-Erdene Dalantai performs a contortion 
handstand while balanced on her partners’ hands. 
Here’s how she bends her body to pull off the stunt.


