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ABSTRACT. Segal NA, Hein J, Basford JR. The effects of
ilates training on flexibility and body composition: an
bservational study. Arch Phys Med Rehabil 2004;85:1977-81.

Objective: To assess claims regarding the effects of Pilates
raining on flexibility, body composition, and health status.

Design: An observational prospective study.
Setting: A community athletic club.
Participants: A sample of 47 adults (45 women, 2 men)

ho presented for Pilates training.
Interventions: Not applicable.
Main Outcome Measures: Fingertip-to-floor distance, trun-

al lean body mass by bioelectric impedance, health status by
uestionnaire and visual analog scale were assessed at baseline,
, 4, and 6 months (�1wk).
Results: Thirty-two of 47 enrolled subjects met the protocol

equirements of missing no more than 1 weekly 1-hour session
ilates mat class during each 2-month period. Investigators
ere blinded to measurements from previous time points. Me-
ian (interquartile range [IQR]) fingertip-to-floor distance im-
roved from baseline by 3.4cm (1.3–5.7cm), 3.3cm (0.3–
.8cm), and 4.3cm (1.5–7.6cm) at 2, 4, and 6 months, respec-
ively (paired nonparametric analysis, all P�.01). There were
o statistically significant changes in truncal lean body mass,
eight, weight, or other body composition parameters. Self-
ssessment of health also did not change in a statistically
ignificant manner from its baseline median (IQR) value of
7mm (69–85mm).
Conclusions: Pilates training may result in improved flexi-

ility. However, its effects on body composition, health status,
nd posture are more limited and may be difficult to establish.
urther study might involve larger sample sizes, comparison
ith an appropriate control group, and assessment of motor
nit recruitment as well as strength of truncal stabilizers.
Key Words: Body composition; Exercise; Flexibility;

ealth status; Rehabilitation.
© 2004 by the American Congress of Rehabilitation Medi-

ine and the American Academy of Physical Medicine and
ehabilitation

ATIENTS FREQUENTLY SEEK information about com-
plimentary therapies for wellness. This is likely based on

opular interest as well as recognition of the incomplete effi-
acy of current therapies for treatment of chronic pain and
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ther illnesses. The World Health Organization defines health
s “a state of complete physical, mental and social well-being
nd not merely the absence of disease or infirmity.”1 To
chieve such a state of health, many patients seek complimen-
ary programs for wellness rather than depend on treatments
nly when ill. Some of the complementary approaches gaining
opularity may contribute to improved flexibility, body com-
osition, and health status. For physicians to be able to offer
vidence-based guidance for patients seeking advice about
omplementary programs, it is important to assess the potential
enefits and side effects.
One exercise approach, frequently referred to as Pilates,

ecause of a foundation in the teachings of Joseph Pilates
1880–1967), was initially practiced almost exclusively by
thletes and dancers. However, in recent years, Pilates has
ecome a popular trend in rehabilitation and fitness. In the
nited States, there are over 5 million practitioners,2 and an

nternet search reveals that over 200 videotapes are available.
Pilates training is intended to improve general body flexi-

ility and health by emphasizing “core” (truncal) strength,
osture, and coordination of breathing with movement. Joseph
ilates noted that mobilizing early in rehabilitation resulted in
reduced convalescence period after musculoskeletal injuries.
dvocates report that the exercises can be adapted to provide

ither gentle strength training for rehabilitation or challenge
killed athletes with a vigorous workout.3 Stott Pilatesa altered
ilates’s original program by incorporating more preparatory
xercises and modifications in hopes of improving safety and
aintaining neutral spine position. Pilates exercises are de-

igned to put participants in a position that minimizes unnec-
ssary muscle recruitment, which could potentially lead to
arly fatigue, decreased stability, and impaired recovery.

Pilates training, focusing on back extensors and the abdom-
nal musculature, in particular the transversus abdominus, is
eferred to as core strengthening. Ostensibly, the goal of core
trengthening without straining peripheral joints is realized
hrough concentrating on (1) coordinating breathing with
ovement; (2) scapular, pelvic, and rib cage stabilization dur-

ng abdominal movements; and (3) head and cervical spine
lacement to avoid neck strain. Pilates instructors provide
hysical assistance and verbal feedback to maximize accuracy
s well as safety during exercise. The Pilates mat exercise
rogression initially uses a wide truncal base of support in
rone, side-lying, or supine positions, while moving the limbs
o vary torque on truncal muscles. As the participant develops
mproved strength and form, the base of support is gradually
educed to retrain proprioceptive mechanisms while fostering
ore efficient movement patterns. This is similar in principle

o the dynamic stabilization exercises widely used in the treat-
ent and prevention of musculoskeletal low back pain (LBP),
hich advocates promoting efficiency of deep stabilizers and
ecreasing contraction of muscles counterproductive to the
ctivity.4

Proprioception forms the link between the musculoskeletal
nd nervous systems, which is essential for spinal stability. It is
ostulated that inhibition of deep proprioception, because of
ain or habit, may lead people to develop compensatory move-

ent patterns, which prolong the healing process because of

Arch Phys Med Rehabil Vol 85, December 2004
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neffective biomechanics after injury.4 Through retraining trun-
al stabilizers, Pilates exercises may contribute to improved
ovement patterns. Additionally, Pilates involves closed ki-

etic-chain exercises, which may provide the necessary com-
ressive and decompressive forces to foster nutrition to joints
nd cartilage to reduce degenerative risk.5 Thus, if claims are
alid and training is safe, Pilates may have a role in attenuating
he predisposition to chronic axial musculoskeletal pain caused
y spinal instability.
Pilates is marketed to athletes, the general population, and

eople with medical conditions such as rheumatoid arthritis2

ith the claims that it: “balances strength and flexibility”;
produces longer, leaner muscles”; “improves posture”; “in-
reases core strength and peripheral mobility”; “helps prevent
njury”; and “enhances functional ease of movement.”6 Mar-
eters also claim that Pilates training heightens body aware-
ess, is easy on the joints, improves performance in sports (eg,
olf, skiing, skating, dance), and improves balance, coordina-
ion, and circulation.6 However, the scientific validity of these
ssertions does not appear to have been tested.

Review of the medical literature is remarkable for the lack of
esearch pertinent to Pilates training. We are aware of no
ublished clinical trials specific to Pilates listed in MEDLINE
June 5, 2002 “pilates.tw”), and many physicians and therapists
re relatively unaware of the approach. Given the popularity of
ilates and the enrollment of participants with expectations of
meliorating symptoms, research that begins to quantify its
isks and benefits seems essential. The frequently publicized
laims regarding Pilates exercise noted earlier are difficult to
nterpret. To form the basis for further clinical research, an
nitial assessment is necessary. Therefore, this study was de-
igned to assess whether Pilates training is associated with
ncreased flexibility, increased truncal lean body mass (LBM),
mproved posture, improved health self-assessment, and also to
rovide preliminary evidence of what side effects might be
elated to participation.

METHODS

articipants
All adults (over age 18) who presented for a Pilates class at
local athletic club during the 6-month period (beginning in

une 2002) and who provided written informed consent to
omplete the questionnaire and measurements were enrolled.
xclusion criteria were limited to pregnancy and people with

mplanted metallic devices. There were no inclusion or exclu-
ion criteria based on health club membership or physical
tness level. Our institutional review board approved this pro-

ocol.

ilates Instruction

The head Pilates instructor (JH) involved in the study is a
tott-certified Pilates instructor. She trained under Stott in-
tructorsa for over 100 hours of mat and 125 hours of Reformer
tudy. She successfully completed the Stott Mat and Reformer
xamination. Instructors remained the same for each class of
ubjects and were supervised by the head instructor to confirm
ompliance with the standard Stott Pilates program.

Subjects were grouped into class sizes of 8 to 12 and
articipated in a 1-hour Pilates class each week. During the
nitial 2 months, the class involved a standard Stott Pilates mat
rogression program (appendix 1).7 Instructors showed each
xercise and then provided verbal cues and physical assistance
o assure accuracy of subject movements. Modifications con-

istent with those detailed in the Comprehensive Mat Stott w

rch Phys Med Rehabil Vol 85, December 2004
ilates Training Manual7 were prescribed as needed to adjust to
ach person’s level of function and flexibility. Exercises pro-
ressed in difficulty during the second and third 2-month
eriods of training. Because of the challenging nature of the
lass, participants who felt the need for increased strength and
exibility before progression continued with the second-level
xercises throughout the third 2-month period. No specific
xercises were assigned for completion between weekly ses-
ions.

easurements
The following main outcome measures were assessed at

aseline, 2, 4, and 6 months (�1wk). Subjects and investiga-
ors were blinded to all previous measurements at each time
oint.
Composite flexibility. Composite flexibility was measured

y fingertip-to-floor distance8 just after subjects entered the
ealth club at the same time of day at all measurement time
oints. Each subject stood barefoot on the edge of a 20-cm
latform and was instructed to “try to touch the floor with your
ngertips with your knees straight.” No other encouragement
r instructions were given. The vertical distance between the
iddle finger tip and the horizontal platform edge was mea-

ured. Reaching beyond the horizontal standing surface was
ecorded as a negative value.

Body composition. Height was measured to the nearest
.1cm with a stadiometer. This measure was used to calculate
ody mass index (BMI) and as a surrogate measure of posture.
ody mass, segmental fat, and LBM were determined with
ultifrequency bioelectric impedance analysis (MF-BIA) by

sing InBody 3.0.b Estimations of LBM9 and segmental LBM
f the trunk and upper and lower limbs10 were based on
alidated algorithms11 and segmental water distribution, as-
uming a constant LBM tissue hydration of .73L/kg.12 Partic-
pants stood barefoot on the 4 footplate electrodes and held the
ipolar handgrips of the MF-BIA unit until segmental body
omposition measurements were obtained. Typical measure-
ents required approximately 2 minutes. The manufacturer

nitially calibrated the MF-BIA unit on-site, and investigators
nsured continued calibration before each use with a calibra-
ion software program intrinsic to the unit. Investigators also
onfirmed moist hand and foot contact for each measurement.
ata were acquired by direct computer link into the Lookin
ody software.b

Perception of health and function. Subjects completed
ections of the well-validated American Academy of Orthope-
ic Surgeons outcomes questionnaire13,14 that address demo-
raphics, presence of joint or back pain, functional limitations,
nd self-health assessment on a 100-mm line, which is labeled
poor” at the left and “excellent” at the right ends.13 Subjects
lso completed questionnaires on recent dietary changes,
lanned dietary changes, and medication changes.
Event log. At each assessment, subjects were asked: “Have

ou had any problems with the Pilates class?” and responses
ere recorded in an event log.

tatistical Analysis
A prospective power calculation demonstrated that a sample

ize of 16 would have 90% power to detect a difference in
ean fingertip-to-floor-distances of 3.0cm, assuming an in-

rapatient standard deviation (SD) of 3.39cm, using a 2-sided
aired t test with a .050 significance level.15

Analysis of all subjects who completed the 6-month training
as performed. Completion was defined as missing no more

han 1 class during each 2-month period. Continuous variables

ere summarized as medians (interquartile ranges [IQRs])
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here more conservative nonparametric analysis was appro-
riate for nonnormal distribution of results. Categorical vari-
bles were summarized with frequencies. For each continuous
utcome variable, the paired differences between baseline and
ach assessment time point (2, 4, 6mo) were calculated. Wil-
oxon signed-rank tests were used to test for significant
hanges from baseline to each time point for each outcome
easure. P values of .05 or less were considered statistically

ignificant.

RESULTS
Forty-seven subjects were interviewed, and all consented to

articipate. Thirty-six, 37, and 32 (68%–79%) subjects re-
urned at 2, 4, and 6 months, respectively. At the initial follow-
p, 1 subject’s body composition could not be measured be-
ause of technical problems with the BIA instrument. Forty-
ve of the 47 subjects at baseline and 31 of 32 subjects at the
nal follow-up were women (table 1). Three participants con-

inued with the second-level exercises throughout the third
-month period.
Most subjects who discontinued participation did so between

he baseline and 2-month measurements and therefore could
ot be included in the analysis of changes with respect to
aseline. After the 2-month measurements, 5 additional sub-
ects were lost to follow-up. Two of the 5 reported dropping out
ecause of conflicts with their work and vacation schedules,
nd 1 subject became pregnant, thereby meeting exclusion
riteria. The remaining subjects who discontinued participation
ould not be contacted.

omposite Flexibility
At baseline, the median (IQR) fingertip-to-floor distance was

.2cm (7.0�7.7cm). The median improvement from baseline
nd 2, 4, and 6 months, respectively, were 3.4cm (1.3–5.7cm),
.3cm (0.3–7.8cm), and 4.3cm (1.5–7.6cm), with negative val-
es indicating increased flexibility (paired nonparametric anal-
sis, all P�.01; fig 1).

ody Composition
Height (postural assessment), weight, total lean and fat mass,

egmental appendicular LBM, and truncal LBM did not change
n a statistically significant manner (table 2).

elf-Assessment of Health
Subjects’ self-assessment of health on a visual analog scale

VAS) did not change significantly from its baseline median
IQR) value of 77mm (69–85mm) over the course of the study
table 2).

omments
Comments were too scattered to permit statistical analysis.

Table 1: Basel

Demographics Women

n 45
Average age (y) 41 (35–48) 4
Average weight (kg) 68.2 (61.9–70.0) 8
Average LBM (kg) 45.9 (41.7–49.0) 6
Average fat mass (kg) 20.3 (16.5–22.5) 1
Average truncal LBM (kg) 20.0 (18.5–21.4) 2
Average BMI (kg/m2) 25.1 (23.1–26.3) 2

OTE. Values in parentheses are IQR.
bbreviations: F, female; M, male.
owever, comments regarding adverse events were limited to
F
B

id-back pain during supine exercises (n�1), paraspinal mus-
le pain after class in 2 subjects with thoracolumbar scoliosis
uring the initial 2 months (n�2), and posterior neck pain
uring exercises, which was eliminated with use of a towel for
eck support (n�1). There were no complaints of joint pain.
he most common positive comments regarded improved pos-

ure (n�7), improved flexibility (n�4), cessation of morning
tiffness (n�2), and decreased aches and pains (n�3). After 5
eeks of training, 1 subject reported cessation of 8 years of

bdominal pain, which had been attributed to chronic “adhe-
ions.” Another subject reported inability to participate in other
roup exercise because of lack of rhythm, but felt able to
articipate in the Pilates class.

DISCUSSION
This study provides some interesting, initial insights into the

otential benefits and side effects of Pilates-based exercise.
irst, despite only 1 hour of Pilates per week, flexibility by
ngertip-to-floor distance improved at every follow-up mea-
urement by 3.3 to 4.3cm compared with baseline measure-
ents, a change similar in magnitude to that reported after 10

essions of intensive physical therapy.16 Friedrich et al16 re-
orted that, at 4-month follow-up after initiation of a structured
xercise and motivational program, back pain subjects showed
n improvement of 3.6cm on fingertip-to-floor testing. It is
otable that this Pilates cohort attained similar improvements
n flexibility despite the less intense exercise program.

Musculoskeletal flexibility, the ability of muscles to move a
ody segment through its range of motion, is an important

emographics

Men Total Completers

47 32 (31F, 1M)
–49) 41 (35–48) 43 (37–48)
81.6–86.2) 68.3 (61.9–70.9) 68.3 (62.5–70.7)
62.2–68.4) 46.3 (41.7–50.2) 46.5 (41.8–49.0)
13.1–24.0) 20.3 (16.3–22.6) 20.5 (17.7–23.5)
26.2–30.0) 20.1 (18.5–21.2) 20.5 (18.5–21.5)
24.6–28.8) 25.1 (23.3–26.6) 25.4 (23.7–26.7)
ine D

2
2 (35
3.9 (
5.3 (
8.6 (
8.4 (
6.7 (
ig 1. Median improvement in flexibility at each follow-up. NOTE.
ars indicate IQRs. All P < .01 by paired nonparametric analysis.

Arch Phys Med Rehabil Vol 85, December 2004
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omponent of health. Patients with arthritis or LBP in physical
rograms aimed at improving strength, flexibility, and mobility
ave reported better function and fewer symptoms.17 Flexibil-
ty may contribute to improved physical performance, reduced
nergy requirements for movement of joints (because of re-
uced tissue tension), and reduced likelihood of soreness or
njury with physical exercise. Thus, improved composite flex-
bility observed in this group of subjects participating in a
ilates exercise program suggests an important health benefit,
hich deserves further study.
LBM, truncal LBM, and fat mass did not change over the

ourse of the study. Thus, there was no evidence for the claim
hat Pilates leads to “leaner muscles.” This may not be surpris-
ng in that proponents do not claim that Pilates provides aerobic
xercise. Because Pilates involves essentially isometric exer-
ises, loss of fat and increase in muscle bulk may not be
xpected. Rather than increases in truncal LBM, the purported
mprovement in truncal stability may be related to improved
runcal muscle recruitment patterns. If this is the case, then the
ssessment of transversus abdominus or multifidus motor unit
ecruitment by electromyography may provide a better tool to
easure the effects of the isometric core strengthening targeted

y Pilates.
The absence of changes in body composition and health

ssessment observed also may have been related to subjects
articipating in the Pilates program only 1 hour each week.
ody composition and global self-perceived health are mea-

urements that may depend more on the remaining hours in the
eek than on the limited time that subjects spent involved in
ilates training. It should be noted that the study was prospec-

ively designed to replicate the most common Pilates training
chedule (ie, 1h/wk). The limitation of training hours to the
sual schedule may allow the results to be generalizable. Al-
hough 2 subjects entered with a high level of physical training,
ost subjects were middle-aged women who did not partici-

ate in regular exercise. Therefore, results are likely represen-
ative of this population, considering those who were initiating
xercise would be expected to be more sensitive to changes in
runcal lean and fat mass than subjects with a high level of prior
raining.

BIA for body composition measurement is a valid method
o assess regional LBM in adults.10,18 However, the hydra-
ion status of subjects, proximity to menses, bladder full-
ess, as well as adequacy of electric contact with the unit
an reportedly affect BIA measurements. These theoretical
onsiderations did not appear to be a significant limitation of
he study because follow-up measurements of truncal body
omposition in each subject were nearly identical to those at
aseline.
Although at the 2-month follow-up, there was a small in-

rease in self-assessment of health, data at subsequent time
oints did not reveal any significant differences. The baseline
AS health assessment was skewed with a peak at nearly

Table 2: Body Compositio

Anthropometric Measures and
Health Assessment Baseline

Height (cm) 163.0 (160.2–168.5)
Weight (kg) 68.3 (61.9–70.9)
Fat mass 20.3 (16.3–22.6)
LBM (kg) 46.3 (41.7–50.2)
Truncal LBM 20.1 (18.5–21.2)
Health assessment VAS (mm) 77 (69–85)

OTE. Values are median (IQR).
7mm. The high initial assessment of health status may show o

rch Phys Med Rehabil Vol 85, December 2004
hat the Pilates class attracts a relatively healthy population,
nd this may be informative for physicians when counseling
atients. However, such a high baseline may have resulted in
he 100-mm line being relatively insensitive to improvements
n health assessment. Reduction of the potential ceiling effects
hrough use of more specific questions regarding symptoms
nd functional activities may permit more sensitive assess-
ents in future studies.
Height was selected as a surrogate for postural assess-
ent. Measurement technique was considered accurate, with

nvestigators blinded to previous measurements and an SD
or height measurements within 0.7cm. However, there was
o significant change in height, despite the fact that subjects
eported a sense of improved posture. This may indicate that
easurement of height was insensitive to postural changes.

nstructing subjects to stand up straight for height measure-
ents may have biased the results, invalidating their use for

ssessment of posture. Subjective reports of improved pos-
ure may have been related to retraction of the shoulders or
traighter sitting, giving a sense of improvement. To assess
hether Pilates affects posture, it may be necessary either to
easure height without instructing subjects to stand up

traight or to assess posture formally.19

This study had several other potential limitations. One
imitation was the absence of a suitable cohort of control
ubjects. Selection of an appropriate control group was
omplicated by the lack of prior studies. Subjects in an
erobics class at the same health club were considered, but,
ecause of the dramatic difference in the nature of the
xercise, this group was believed to be an inappropriate
ontrol group. Future studies would be strengthened by
ncluding a control group composed of subjects with similar
evels of physical conditioning, health status, and motivation
o those in a Pilates intervention.

Despite these limitations, retention of 68% of subjects over
6-month period of Pilates training was considerably better

han the usual 15% retention rate over the same period (Jane
ein, PT, Athletic Center Group Exercise Director, personal

ommunication, Nov 2001). Additionally, subjects reported no
erious side effects of the Pilates exercise and a very low rate
f adverse events. The study was overpowered for the flexi-
ility endpoint. Thus, although more frequent participation in
he intervention and greater subject retention may have im-
roved the sensitivity, the improvement in flexibility measure-
ents appears to be valid.

CONCLUSIONS

A community-based Pilates program may improve truncal
exibility in healthy subjects. Claims relating to “leaner mus-
les” or “improved posture” with Pilates training are more
ifficult to verify and could not be established in this study.
articipation with modifications for comfort appears to be safe

Health Assessment Data

nth Difference 4-Month Difference 6-Month Difference

(�0.7 to 0.2) 0.2 (�0.2 to 0.6) 0.2 (�0.3 to 0.8)
(�1.3 to 0.7) �0.3 (�1.2 to 1.5) 0.6 (�0.7 to 1.5)
(�1.5 to 1.3) 0.1 (�1.2 to 1.3) 0.5 (�0.6 to 2.1)
(�1.2 to 0.6) 0.0 (�0.9 to 0.8) 0.0 (�0.6 to 0.7)
(�0.4 to �0.1) 0.0 (�0.2 to 0.2) 0.0 (�0.3 to 0.2)
3 to 10) 3 (�6 to 10) 1 (�11 to 4)
n and

2-Mo

0.0
�0.1

0.1
�0.3
�0.1
n initial assessment. Further study should involve larger sam-
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le sizes, controlled design, and consider assessing alterations
n truncal motor unit recruitment and strength.
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APPENDIX 1: PILATES E

Months 1–2

Abdominal prep (�8–10 reps) All previous
Hundred (sets of 10, 20, 30, . . . , 100) Roll over (8
Roll up (5–10 reps) Slow doubl
One leg circle (10 reps with each leg) Scissors (10
Rolling like a ball (10 reps) One leg kic
Single leg stretch (5 sets) Double leg
Single leg stretch with obliques (5 sets) Shoulder b
Double leg stretch (10 reps) Teaser vari
Spine stretch forward (5–7 reps) Swimming
Saw (5 to each side) Leg pull fro
Breast stroke preps (5 reps) Side bend p
Swan dive (5 reps for each prep) Push up (3
Heel squeeze (6–8 reps)
Neck pull prep (5 reps)
Obliques roll back (5 to each side)
Spine twist (5 to each side)
Side kicks (8–10 reps)
Side leg lift series (8–10 reps for each)
Teaser preps (5 reps)
Seal (10 reps)

See reference 7 for diagrams and detailed description.
bbreviation: reps, repetitions.
segmental bioelectrical impedance analysis (SBIA) for measuring
muscle distribution. J ICHPER SD-ASIA 1997;p 11-4.

b

2. Pace N, Rathburn E. Studies on body composition. III. The body
water and chemically combined nitrogen content in relation to fat
content. J Biol Chem 1945;158:685-91.

3. Pfeifer B, Daltroy L. Report of the validity, reliability and sensi-
tivity testing of the MODEMS lumbar, cervical and scoliosis spine
outcomes questionnaire. Paper presented to: American Academy
of Orthopaedic Surgeons Annual Meeting; 1998 March 19; New
Orleans (LA). Paper No. 047.

4. Daltroy LH, Cats-Baril WL, Katz JN, Fossel AH, Liang MH. The
North American spine society lumbar spine outcome assessment
Instrument: reliability and validity tests. Spine 1996;21:741-9.

5. Miller MH, Lee P, Smythe HA, Goldsmith CH. Measurements of
spinal mobility in the sagittal plane: new skin contraction tech-
nique compared with established methods. J Rheumatol 1984;11:
507-11.

6. Friedrich M, Gittler G, Halberstadt Y, Cermak T, Heiller I. Com-
bined exercise and motivation program: effect on the compliance
and level of disability of patients with chronic low back pain: a
randomized controlled trial. Arch Phys Med Rehabil 1998;79:475-
87.

7. Physical activity and health: a report of the Surgeon General.
Atlanta: US Department of Health and Human Services, Centers
for Disease Control and Prevention, National Center for Chronic
Disease Prevention and Health Promotion; 1996.

8. Segal KR, Van Loan M, Fitzgerald PI, Hodgdon JA, Van Itallie
TB. Lean body mass estimation by bioelectrical impedance anal-
ysis: a four-site cross-validation study. Am J Clin Nutr 1988;47:
7-14.
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Suppliers
. Merrithew Corp, 2200 Yonge St, Ste 1402, Toronto, ON M4S 2C6,

Canada.

TIAL MAT WORKOUT*

hs 3–4 Months 5–6

rcises All previous exercises
total) Shoulder bridge (3 each leg)
stretch (10 reps) Open leg rocker (10 reps)
) Jackknife (5 reps)

ernate �8 reps) Scissors in air (10 reps)
5 to each side) Bicycle in air (10 reps)
prep (3 each leg) Teaser variation 2
1 (5 reps) Swimming (40 counts)
(�5 reps) Leg pull front (5 reps)
ep (5 reps) Side bends (5 each side)
(5 each side) Boomerang (5 reps)
of 3–4 reps)
SSEN

Mont

exe
reps

e leg
reps

k (alt
kick (
ridge
ation
prep
nt pr
rep

sets
. Biospace Co, 10th Fl, Poonglin Bldg, 823 Yoeksam 1-dong, Gan
Seoul 135-784, Korea.
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