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*  Pilates Exercise: Lessons From the Lab
*  The Growing Problem of Obesity

* Multiple Answers About Multivitamins

Learning Dbjectives
After reading these articles, readers should be able 1o do the
following:

l. Compare the caloric costs of Pilates mat workouts to
those of other popular workouts,

2, Describe the heart rate responses to different levels of Pi-
lates mat exercise,

3. Compare the abdominal muscle activation that occurs
during five Pilates exercises to that elicited by the gym
crunch.

4. Understand the risks associated with certain Pilates ex-

ercises, and describe recommended modifications.

- List three commonly made, but untrue, claims about Pi-
littes exercise,
6. Discuss the relationship between the prevalence of obe-

e
sity and today's environment and lifestyle,
7. Define the following terms: energy balance, leptin, adi-
ponectin, inflanimatory proteins, grehlin and pepride YY.

8. Explain the health consequences of far deposited in the
abdominal area versus the hips and thighs. C ®
9. Discuss how small changes in weight can affect health, ®

10. Elaborate on the following three lifestyle modification com-'
ponents of a successful obesity treatment program: dietary ®
intervention, behavioral therapy and physical activity,

1. List the groups of individuals who would benefit from
taking a daily multivitamin, and explain why,

12, Explain the significance of Daily Values and Upper Lim-
its when choosing an appropriate vitamin or mineral
supplement.

13, Identify the fat-soluble vitamins, and describe the con-
cern for toxicity when these are taken in large amounts.

I4. Compare the efficacy of generic vs. brand multivitamins,

Lo

spccinl-iim:emt :rs regular formulations, and “natural” A nNew resea rch
Vi syninetic multivitamins: k
5. Choose a multivitamin by evaluating dosage, prepara-
j E{.‘rn method, Elun:?f}' and zkplrfl'ti;n I:EI;:IH'. Vi Stu dy exam ines the
Eligibility effectiveness and
Lirrent IDEA members Safety Of SBIECtEd
Test . .
Follow the instructions on page 94, PllatES mat EKEI‘CISES.
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By Michele DIson, PhD, FACSM, with Carrie Myers Smith

the claims modern-day instructors make about the method.
ercises to German internees during World War 1, little did he  In particular, the following questions will be addressed:
know that one day hundreds of fitness professionals would = How many calories does a Pilates workout burn?

When Joseph Pilates originally set out to teach his unique ex-

teach his techniques, and infomercials would sell products e Does Pilates exercise raise the heart rate enough to qual-

based on his methods. But as popular as Pilates exercise has ify as a cardiovascular fitness workout?

become over the last two decades, until now no research has = Does Pilates exercise really target the core muscles?
been conducted to scientifically validate its effectiveness. This Specifically, how does it compare to the gold standard for
article will look at what the first study to date has to say about abdominal exercise—the gym crunch? >>
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The History

loseph Pilates was born in a small German town in 1880, A sickly
child, he sought ways to improve his health and strengthen his
body, and by the age of 14, he was modeling for anatomy charts.
!In England at the start of World War I, he was placed in a camp
for German nationals,

“A few well-designed
movements, properly performed
in a balanced sequence, are
worth hours of doing

sloppy calisthenics or

forced contortion.”

—Joseph Hubertus Pilates

While there, he began reaching some of his fellow internees
the methods and exercises he had developed over the years,
honing them into a system that he would later call “contrology”
inow referred to as “Pilates mat exercise”), After being trans-
ferred to another camp, he began working with the ill and
injured internees held there, rigging up beds and springs and
designing apparatus that would allow even the bedridden to
perform the exercises,

Joseph Pilates eventually emigrated ro the United States. In
1926 he opened a gym in New York with his wife, Clara. Because
the gym shared a building with dance studios, dancers quickly
became his top clientele, although he seill worked with the med-
ically challenged, including victims of polio. And so the Pilates
method spread—{rom the medically infirm to dancers and even-
tually to the general exercise population.

Pilates Meets the Laboratory

I first began taking Pilates classes a few vears ago. | could clearly
feel the benefits of the workouts, and my body was telling me that
many of the claims | had heard about Pilates exercise might be
true. (For claims that are a bit sketchy, see “That's Stretching

[t!" on page 43.) But as a scientist, | wanted to take Pilates on in
the lab to see if | could find real proof, So I gathered a team of re-
searchers and hit the lab with 12 test subjects.

Feel the (Calorie) Burn
The first thing we set out to determine was how many kilocalo-
ries (kcal) a Pilates workout burns. Workouts were divided
according to level and intensity (beginner, intermediate and
advanced). Over the testing period, the 12 subjects completed
all three workout levels in a randomized order, following prere-
corded video workouts (from the STOTT PILATES™ video
series), while being measured for cardiovascular output., All the
routines were mat workouts that did not require any extra Pilates
equipment. We used an oxygen/metabolic cart to measure caloric
expenditure (1 liter of oxygen [LO,| = 5 keal). Both heart rate
and rating of perceived exertion (RPE) were monitored.
Results indicated thar Pilates workouts at the intermediate
and advanced levels meet the requirements for promoting gen-
eral fitness when performed with high enough frequency and du-
ration. { See "Keal Burned During Pilates Mat Workouts,” below.)
A person wishing to improve or maintain weight and body com-
position through Pilates mat work would need to progress to the
point of being able to do the intermediate to advanced work-
outs—and perform these workouts at least 4 days a week for
43-60 minutes each session, not including the warm-up and
cool-down. (To attain a significant change in body weight, di-
etary monitoring would also be important.)

The Heart of the Matter

To determine whether a Pilates workout has cardiovascular fit-
ness benefits, we looked at participanis’ exercising heart rates and
found that they varied throughout the workouts. Some moves,
like the more advanced Jack-Knife and Side Lift, boosted the
heart rate well into the targel zone. In contrast, exercises like
the Seated Twist and Leg Circles, which are performed lying
down or seated, caused the heart rate to plummet. In addition,
while the intermediate and advanced workouts raised heart rate
significantly from resting levels—averaging around 120 and 130
beats per minute, respectively—the heart rate response was not
like that seen after classic cardio activities like jogging or in-
door cycling. To keep the heart pumping (and calories burn-
ing) during a Pilates workout, exercisers would need 1o decrease

Kcal Burned During Pilates Mat Workouts

Type of Workout Intensity Kcal/Minute Comparable Exercise
basic/beginner low-moderate 4.0 calisthenics, dynamic stretching
intermediate moderate 6.0 low-impact aerobics, hatha yoga
advanced moderate-high 7.5 core board exercise, power yoga
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Do Pilates Exercises
Work the Abs as Well as a
Typical Gym Crunch Does?

| Rectus External
Movement | Abdominis Obliques
Crunch 100%" (55% MVC*) 100% (19% MVC)
(control)

Hundred -33% (37% MVC) +31% (25% MVC)
Roll-Up +38% (75% MVC) __-_1-245% (70% MVC)
Double 100% (55% MVC) +103% (39% MVC)
Leg Stretch

Criss-Cross +3% (60% MVC) +310% (79% MVC)
Teaser +39% (76% MVC) | +266% (71% Mh'l:}

* As the control, the gym crunch was assigned the 100% value
as a basis for comparison.

** MVC = maximum veluntary contraction, or the percentage of
the muscle's maximal output,

the number of breaks between exercises and maintain a more
constant flow throughout the session.

We concluded that Pilates mat exercise, if done at an inter-
mediate o advanced level, can provide a moderate cardio stim-
ulus similar to that provided by some lower-impact activities like
walking, but in a more interval-like way. To say that Pilates could
replace higher-intensity cardio activities like running would be
misleading. Even at the intermediate to advanced level, Pilates is
more like low types of yoga or circuit resistance training with
light forms of resistance.

Targeting the Abs

Previous studies on the effectiveness of various abdominal exer-
cises have provided information about the types af movements
found to be most challenging to the midsection muscles ( Juker
et al. 1998; Willett et al. 2001 ). Using this information as a way o
mieasure the effectiveness of Pilates exercises in the abdominal
area, we placed electromyography (EMG) electrodes on the rec-
tus abdominis (RA) and external obliques (EOQ) of the 12 test
subjects and measured the amount of electrical output elicited
by these muscles during 10 reps of five different Pilates exer-
cises—the Hundred, the Double Leg Strewch, the Criss-Cross,
the Roll-Up and the Teaser. (We also used EMG electrodes to
measure the output elicited by the hip flexor muscle. See the
next section on possible risks.) The basic gym crunch was used
as the control,

RA Activity. Only the Hundred elicited less electrical inten-
sity than the gym crunch for the RA The Roll-Up and the Teaser
produced high amounts of activity, comparable to what Willett
and colleagues found for the V-sit and reverse curl; and the Dou-
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ble Leg Stretch and the Criss-Cross were similar to what Juker
and others measured lor bent-knee sit-ups and cross curl-ups.

EO Activity. All the Pilates excrcises beat out the crunch when
it came to working the EO. The Roll-Up, the Teaser and the Criss-
Cross really fired up these muscles, providing a challenge quite
simiilar to what Willett and colleagues found for the crunch with
a twist, The Roll-Up and the Teaser also activated the abs to the
level that researchers from the University of San Diego reported
for the gym crunch on the stability ball {Anders 2001 ). Finally,
the Double Leg Stretch proved effective in challenging the
obliques o the same level as the popular side bridge exercise, as
reported in the Juker study.

The EMG study results clearly demonstrated that the tested
Pilates exercises provide an ample challenge o the abdominal
muscles, What was most impressive was the degree to which even
the nonrotating Pilates exercises were found to work the obliques.

What Are the Possible Risks?
The research demonstrates that Pilates is probably on target as
far as working the abdominal muscles goes, but what about the
pussible strain these exercises place on the hip flexors, low back
and neck during some of the positions? | See *Risks for Injury As-
soctated With Pilates,” below., )

The EMG results indicate that the Teaser is relatively tough
on the hip flexors, registering three times more activity in this

Risks for Injury
Associated
With Pilates

1. Putting Too Much Weight on the Neck. Two at-risk exer-
cises include the Roll-Over and the Jack-Knife. Perfor-
mance of these exercises can diminish blood supply from
the feet to the head and also injure the disks in the neck.

2. Flexing the Back Beyond Its Proper Range of Motion.
Positions used in both the Swan Dive and Rocking can
overly compress the soft tissues in the back or cause an

abdominal strain.

3. Overusing the Hip Flexors, Causing Malalignment of the
Pelvis. This can displace the lumbar segments and cause
spinal compression in the low back. Two of the biggest
offenders are the Roll-Up and the Teaser.

area than the erunch. Since the hip Rexors pull on both the up-
per femur and the front of the pelvis, a strong contraction of the
hip flexors can cause the pelvis to rotate forward, creating an in-
creased inward arch in the low back. This puts pressure on the
disks and overworks the back extensors.

In addition, some Pilates exercises can be too aggressive on
the neck and low back. Classic execution of exercises like the Roll-
Ower and the Jack-Knife involves rolling the shoulders completely
off the floor. When the moves are executed in this way, all the
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Women's Training, and her articles and workoers lave appeared in
SHAPE, Fitness aud SELF rmagazines,

body weight rests on the small cervical vertebrae of the neck, === ) Execution
placing the disks under extreme pressure. Over time, the disks
could herniate or rupture.

The posterior muscles on the back side of the neck are also
overstreiched in these extreme positions, and blood flow can be
blocked from the jugular veins, which are pinched together like
bobby pins. This is why similar moves in yoga, like the Plow, have Execution

Modification

Carrie Myers Smith has a bachelor’s degree i exercise science and is an
. . ACSM-certified personal trainer ane a licensed wellwess conch throngh
. e ﬂ- == Welleopaches® Corp. Her work has appeared in marny consumer pubili-
ig— -L‘.‘. S doad fr TR ; - ; N i Ligh {

& q cations, fuchuding Health, SHAPE, Fitness and Cooking Light, an

)

always been reserved for experienced voga exercisers and dis- she is the fitness editor for Fit Body magazine, Smith is the author of

couraged in general group fitness classes. the awaerd-winning book Squcezing Your Size 14 Self Into a Size 6

World: A Real Woman's Guide to Food, Fitness, and Self-Acceptance.

Performance Guidelines
The following guidelines should help maximize the effectiveness
of selected Pilates exercises while limiting the risk of injury. Mod-
ifications are given for clients with back or neck problems.
Throughout all the exercises, keep the spine stabilized. Envi-
sion shortening the abdominal muscles (top 10 bottom) to the
center of the navel. Think “tight and firm.” Do not tuck the pelvis
under with the gluteal muscles, since this can cause more stress
on the lumbar region. Instead, use the abdominal muscles 1o fTa-
ten the lower belly and stabilize the low back against the mat.

Execution FE Modification

The Hundred
EMG Results, This isometric exercise scored a little lower than
the crunch in targeting the rectus abdominis but was 31% more
elfective at targeting the external obliques.

Get It Right. Lic on the back, feet off the floor, knees bent to
%0 degrees so that the shins are parallel 1o the floor (this is called
“tabletop” position). Arms are resting at the sides. Lift the head
and shoulders, and extend the knees so that the legs are at a 45-
degree angle to the floor, Inhale and pump the arms, palms
down, 3—4 inches off the floor, 5 times. Exhale and pump the
arms 5 more times, This is 1 breath cyele (or | rep). Repeat until
vou have completed 10 breath cycles.

Modification Tip. Instead of extending the legs at a 45-degree
angle, point them straight up to the ceiling, keeping the hips at a
Yl-degree angle,

The Roll-Up
EMG Results. Compared to the crunch, the Roll-Up was 38%
more effective at targeting the rectus abdominis and 245% more
effective at targeting the external obliques.

Get It Right. Lie on the back with legs straight and arms
reaching diagonally backward above the head. Tighten the abs,
then inhale while bringing the arms forward, parallel to the chin.

Mo the head forward and try to hit each vertebra as vou coil the
body up and forward in the shape of the letter C. Exhale and con-
tinue to coil forward from the hips, arms extending toward the
feet, eyes gazing downward toward the toes. Inhale as you pre-
pare o roll back, and exhale as the back contacts the mat, one
vertebira at a time. Perform 5-10 reps.

Modification Tip. Place a small, folded towel under the low
back to provide support as vou learn the exercise (or if you have
astiff back ),

Execution Modification u""‘":;_

The Double Leg Stretch
EMG Results, The Double Leg Stretch was similar to the crunch
in targeting the rectus abdominis and 103% more effective at tar-
geting the external obliques.

Get It Right. Lie on the back, head lifted, feet up, knees bent
with toes pointing down, and hands touching the outer shins. In-
hale and simultancously extend both legs to a 45-degree angle
while reaching the arms up and back until they are parallel with
the ears. Exhale and circle the arms out and around in order to
“cup” the lower legs as they bend in back 1o the start position. Re-
peat for a total of 5-10 breath cycles.

Modification Tip. Place a large medicine ball under the upper
back—just below the neck—for support, but keep contracting
the abs to aveid actually resting on the ball.
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The Criss-Cross
EMG Results. Compared to the crunch, this exercise was 9%
more effective at targeting the rectus abdominis and 310% more
effective at targeting the external obliques,

Get It Right. Lic on the back, legs in the tabletop position,
hands behind the ears. Lift the head and shoulders off the floor.
Twist the trunk, bringing the right shoulder toward the left hip,
with the left knee flexing inward. Extend the right leg up and
out at a 45-degree angle. Repeat on the other side, bringing the
left shoulder toward the right hip, ete. Exhale each time you ro-
tates inhale between repetitions, Repeat for a total of 10 reps
each side.

Modification Tip. Kcep both knees bent in the tabletop posi-
tion, This will give the back extra support and help target the
obliques as you progress to the classic style,

Execution Modification

The Teaser
EMG Results. Compared to the crunch, the Teaser was 39% more
effective at targeting the rectus abdominis and 266% more ef-
fective at targeting the external obliques.

Get It Right. Lie on the back, legs in the tabletop position.
Place the hands above the head, pointing at the ceiling. Inhale.
Exhale, rall through the spine and extend the legs until you sit
up to a V-sit position, Arms should be parallel to the legs. Hold
and inhale. Then exhale and slowly roll the upper body back
dovwn, one vertebra at a time, keeping the legs in the air. Return
the arms and legs 1o the start position. Perform 5=10 reps,

Modification Tip. The Teaser is very advanced and is heavy on
hip flexor activity. Working on the "balance” point by rocking
back slightly and holding the parallel position with knees flexed
will help you achieve better control when trying to master the
entire movement. ll

Michile Olson, PhD, FACSM, has been involved in the fitness industry
sinee the peid- 19805, She is @ professor af Auburn University Mot
gomery and has conducted mimerous studies on the validity of popu-
lar exercise practices. She has alse been o program developer for Recbok
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That’s Stretching It!

0. Does Pilates exercise create longer muscles?
A. Muscles cannot grow longer, but Pilates exercise can improve flex-

ibility in the back, hip and hamstring areas by making the connec-
tive tissues (i.e., ligaments) more pliable.

0. Will Pilates mat exercise create bulky muscles in the way that

weight training does?

A. First, this question makes the false assumption that everyone

gets bulky muscles from resistance exercise. The fact is, the
overwhelming majarity of women have a difficult time “bulking
up” because of their low levels of testosterone and high percent-
age of aerobic muscle fibers. Second, Pilates mat exercise will
probably not dramatically increase muscle size because so many
of the exercises are performed using a low load, much like yoga,
and each repetition is performed under control and precision ver-
sus under the resistance of heavy dumbbells or weights.

0. Does Pilates create lean muscle?
A. Muscle is already lean tissue. In order to get leaner, you have to

add more muscle. (The leanest people in the world have the most
muscle mass, as well as very little body fat.) In addition, people
who stand tall with an excellent carriage fook more elongated, so
they may appear to be leaner. This is due to a combination of im-
proved flexibility and increased abdominal and back strength,
which Pilates can provide.

0. Is Pilates effective for healing back pain?
A. The effectiveness of Pilates for treating back pain has yet to be

clearly proven. However, many—though ntall__—ﬁlalés‘gxéff
cises are similar to those prescribed by physical therapists for re-
habilitating people with low-back problems. A study of 22 adults
conducted at Florida Atlantic University found that Pilates re-
duced back pain following a 12-week program (Graves et al.
2005), More studies need to be conducted in controlled, random-
ized settings before any strong claims can be made regarding the
role of Pilates in promoting back health.
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