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Background. The effectiveness of Pilates exercise for treating people with
chronic low back pain (CLBP) is yet to be established. Understanding how to identify
people with CLBP who may benefit, or not benefit, from Pilates exercise and the
benefits and risks of Pilates exercise will assist in trial design.

Objectives. The purpose of this study was to establish a consensus regarding the
indications, contraindications, and precautions of Pilates exercise and the potential
benefits and risks of Pilates exercise for people with CLBP.

Methods. A panel of 30 Australian physical therapists experienced in the use of
Pilates exercise were surveyed using the Delphi technique. Three electronic ques-
tionnaires were used to collect participant opinions. Answers to open-ended ques-
tions were analyzed thematically, combined with research findings, and translated
into statements about Pilates exercise. Participants then rated their level of agreement
with statements using a 6-point Likert scale. Consensus was achieved when 70% of
panel members agreed or disagreed with an item.

Results. Thirty physical therapists completed the 3 questionnaires. Consensus was
reached on 100% of items related to the benefits, indications, and precautions of
Pilates exercise, on 50% of items related to risks, and on 56% of items related to
contraindications. Participants agreed that people who have poor body awareness
and maladaptive movement patterns may benefit from Pilates exercise, whereas those
with pre-eclampsia, unstable spondylolisthesis, or a fracture may not benefit. Partic-
ipants also agreed that Pilates exercise may improve functional ability, movement
confidence, body awareness, posture, and movement control.

Limitations. The findings reflect the opinions of only 30 Australian physical
therapists and not all health professionals nationally or internationally. These find-
ings, therefore, need to be verified in future research trials.

Conclusions. These findings contribute to a better understanding of the indica-
tions, contraindications, and precautions of Pilates exercise and the benefits and risks
of Pilates exercise for people with CLBP. This information can assist in design of
future trials examining the effectiveness of Pilates exercise.
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Chronic low back pain (CLBP)
is common, affecting approxi-
mately 23% of people in their

lifetime.1–3 This condition leads to
significant disability and is associated
with a large socioeconomic bur-
den.3–5 A common treatment inter-
vention for people with CLBP is
Pilates exercise.6–8 Pilates exercise is
a mind-body intervention that focuses
on core stability, posture, flexibility,
strength, breathing, and movement
control.6

Despite its popularity, the effective-
ness of Pilates exercise in people
with CLBP is debated in the litera-
ture.8 Conflicting research findings
may be explained by the small num-
ber and variable methodological
quality of research trials and the vari-
ation in the application of Pilates
exercise in treating people with
CLBP.8,9 Alternatively, different results
may be due to the heterogeneity of
people with CLBP, where some peo-
ple may respond favorably to Pilates
exercise and others may not.8,9

To our knowledge, there is only one
published study that has explored
how to identify people with CLBP
who may benefit from Pilates exer-
cise.10 A clinical prediction rule was
proposed where if people with CLBP
had pain for less than 6 months,
reduced trunk mobility, a body mass
index of 25 kg�m2 or greater, no
leg pain, or moderately mobile hips,
they were likely to benefit from
Pilates exercise. These results, how-
ever, were developed from review of
results in a case series and require
validation in randomized controlled
trials (RCTs).11

When considering whether to use
Pilates exercise to treat people with
CLBP, it is important to review its
potential benefits and risks.12,13

Although its efficacy is yet to be con-
firmed, some RCTs have suggested
that Pilates exercise may reduce pain
and disability in people with CLBP

and may improve their physical and
psychosocial functioning and their
general health.14–17 It is unknown,
however, whether these outcomes
encompass all of the potential bene-
fits of Pilates exercise.

Meanwhile, there is little mention of
risks of harm with Pilates exercise in
the literature. Reported ill-effects of
Pilates exercise include single cases
of diaphragmatic rupture, cervical
disk herniation, and dislodgement of
a breast implant.18–20 None of these
adverse events, however, occurred
in people with CLBP.

Given the dearth of literature avail-
able, a Delphi survey was under-
taken to develop expert consensus
regarding the indications, contraindi-
cations, and precautions of Pilates
exercise for people with CLBP and
the potential benefits and risks of
Pilates exercise. This Delphi survey
may provide direction for future
research evaluating the efficacy of
Pilates exercise. Survey findings also
may provide interim guidelines for
clinical practice, although opinions
will require validation with RCTs.

Method
Design Overview
A Delphi survey was used to estab-
lish consensus opinion among 30
Australian physical therapists who
were experienced in using Pilates
exercise to treat people with CLBP.
A series of electronic questionnaires
were used to collect participant
opinions. Consensus was defined as
when 70% of the participants agreed
or disagreed with an item. The
strength of agreement or disagree-
ment was evaluated through grading
of responses with a Likert response
scale.21–23

Ethics and Recruitment
Participants were recruited via pur-
posive and snowball sampling to
ensure multiple, informed opinions
were sought.21,24 Potential partici-

pants were e-mailed an invitation to
participate, project information, and
screening and informed consent
forms. To participate, physical ther-
apists returned completed screening
and consent forms to the primary
researcher (C.W.), who verified infor-
mation and confirmed recruitment.

Potential participants were identi-
fied through review of online, pub-
licly available lists of physical thera-
pists who had completed Pilates
instructor training with Dance Med-
icine Australia Clinical Pilates or
Polestar Pilates.25,26 Physical thera-
pists who provided these instructor
training courses for physical thera-
pists in Pilates exercise also were
invited to participate, along with
those who reported a special interest
in Pilates in the Australian Physio-
therapy Association online direc-
tory.27 Potential participants also
were invited to nominate interested
colleagues and forward project infor-
mation to them.

Selection Criteria
To be included in the study, partici-
pants needed to:

1. Be registered with the Physiother-
apy Board of Australia to cur-
rently practice as a physical ther-
apist without restrictions in
Australia. The decision to include
only registered physical thera-
pists in Australia was to guarantee

Available With
This Article at
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similar standards of practice of
participants, as training and stan-
dards vary internationally.28

2. Treat people with CLBP with
Pilates exercise at least weekly
or have published research on
Pilates exercise and CLBP in a
peer-reviewed journal. The deci-
sion to include people who were
knowledgeable about and experi-
enced in using Pilates exercise
to treat people with CLBP was
to increase the usefulness of
responses.23,29

3. Be able to commit to completing
at least 3 rounds of the Delphi
survey over 4 months. Partici-
pants needed to be proficient in
the use of the English language,
be computer literate, have access
to e-mail and the Internet, and be
able to commit time to complete
questionnaires.

Survey Process
Three electronic questionnaires were
e-mailed to participants between
March and July 2012. The question-
naires were set up so participants
could submit responses only if they
had attempted to respond to every
question. Participants were asked to
complete each questionnaire within 2
weeks, but 2 to 4 weeks of additional
time was given to maximize response
rates. Once 30 responses to a ques-
tionnaire were received, the next
questionnaire was e-mailed to the
participants.

Questionnaires
The first questionnaire (eAppendix
1, available at ptjournal.apta.org)
consisted of multiple-choice ques-
tions to collect demographic infor-
mation and open-ended questions
to record participant opinions.
Responses to open-ended questions
were summarized qualitatively using
thematic analysis.30 This analysis
involved 2 researchers (C.W. and
A.B.) identifying and condensing

themes through repeated review of
responses. Consultation between
the reviewers was undertaken to
ensure themes were not overlooked.
Themes were used to generate state-
ments about Pilates exercise and
people with CLBP. Participants then
ranked their level of agreement
with these statements in the second
questionnaire.

The second questionnaire (eAppen-
dix 2, available at ptjournal.apta.org)
was developed from consideration
of identified themes of participant
responses to the first questionnaire,
and relevant research findings.21,30

Participants were asked to rank their
level of agreement with statements
about Pilates exercise and people
with CLBP using a 6-point Likert
response scale (“strongly agree,”
“agree,” “somewhat agree,” “some-
what disagree,” “disagree,” and
“strongly disagree”). Open-ended
questions also were used to ensure
participants could clarify or expand
on their opinions.

The third questionnaire (eAppendix
3, available at ptjournal.apta.org)
included only questions requiring a
response with the Likert response
scale. New themes identified from
open-ended questions in the second
questionnaire were used to generate
additional statements for partici-
pants to rank their level of agree-
ment with in the third questionnaire.
Questions that did not reach consen-
sus during the second questionnaire
were repeated. This procedure was
in accordance with Delphi survey
methods, where participants are
given the opportunity to reflect and
change their responses over time.21

A summary of de-identified group
responses from the second question-
naire was provided to the participants.

Data Analyses
Participant information. The
number of participant responses for
each questionnaire was summated

and monitored for dropouts. Demo-
graphic data regarding participants
were summarized using descriptive
statistics.

Open-ended questions. Responses
to open-ended questions were sum-
marized qualitatively using thematic
analysis.30 The number of identified
themes was noted, and the themes
were used to formulate questions for
subsequent questionnaires.

Likert response scale questions.
The number of responses of
“strongly agree,” “agree,” or “some-
what agree” were summated and
expressed as a percentage of agree-
ment. Similarly, the number of
responses of “strongly disagree,”
“disagree,” or “somewhat disagree”
were summated and expressed as a
percentage of disagreement.

Items with and without consen-
sus. Items with and without con-
sensus were identified in the final
2 questionnaires, where consensus
was defined as when the percentage
of agreement or disagreement for
questions was 70% or greater.21,31

Monitoring of any change in consen-
sus for repeat questions in the 2
questionnaires was undertaken to
observe variation in the opinions
over time.31

Strength of agreement or dis-
agreement. Responses on the
6-point Likert scale were translated
into numerical scores to summarize
the strength of agreement of partici-
pants for each item.32 A score of 1
represented “strongly agree,” a score
of 2 represented “agree,” and so on
until a score of 6 represented
“strongly disagree.” The median
score and interquartile range of
responses for these questions were
then calculated. The median score
was chosen over the mean due to the
tendency of responses to converge
with a Delphi survey.31,32 Items
where the median score indicated
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that participants “strongly agreed”
were considered to be particularly
important.

Results
Participant Recruitment
Thirty-seven participants provided
consent to participate, but only 30
participants completed all of the
questionnaires (eFigure, available at
ptjournal.apta.org), which repre-
sents a participation rate of 81.1%
(30/37).33 We were unable to calcu-
late a response rate in relation to
the number of e-mail invitations sent
to potential participants due to the
use of snowball and purposive sam-
pling.33,34 In the final questionnaire,
3 additional reminders and a 4-week
extension period were required to
collect 30 responses.

Participant Demographics
Demographic information of the
participants who returned the first
questionnaire (n�33) is provided in
Table 1. Apart from the selection cri-
teria information, there were no
demographic details collected from
participants who did not respond to
the first questionnaire (n�4). The
majority of participants were female
physical therapists who had under-
gone formalized training to become
Pilates exercise instructors.

Thematic Analysis of
Questionnaires
From 12 open-ended questions, a
total of 109 themes were identified.
These themes were used to generate
questions for subsequent question-
naires regarding the indications,
contraindications, precautions, and
benefits and risks of using Pilates
exercise in people with CLBP.

Items With and Without
Consensus
After 3 questionnaires, consensus
levels of agreement were reached on
87.2% (95/109) of the questions.

Indications. With regard to indica-
tions to use Pilates exercise to treat
people with CLBP, participants
reached consensus on 100% (15/15)
of the items (Tab. 2). Participants
strongly agreed that a lack of body
awareness and maladaptive move-
ment patterns suggest a person with
CLBP may benefit from undertaking
Pilates exercise.

Contraindications. Consensus was
achieved on only 55.5% (12/22) of
the suggested contraindications for
undertaking Pilates exercise (Tab. 3).
Participants strongly agreed that
diagnoses of pre-eclampsia and
unstable fractures contraindicated
the use of Pilates exercise to treat
people with CLBP. There were sev-
eral contraindications, however, that
did not achieve consensus (n�10).

Table 1.
Participant Characteristics (n�33)

Characteristic Data

Sex, n (%)

Female 30 (91.0)

Male 3 (9.0)

Age (y), X (SD) 33.8 (8.1)

Years of physical therapy experience, X (SD) 10.9 (7.7)

State/territory of practice, n (%)

New South Wales 12 (36.4)

Western Australia 9 (27.3)

Queensland 4 (12.1)

South Australia 4 (12.1)

Victoria 3 (9.1)

Tasmania 1 (3.0)

Highest qualification, n (%)

Bachelor’s degree 18 (54.5)

Master’s degree by coursework 8 (24.2)

Honors degree 5 (15.2)

Postgraduate diploma 2 (6.1)

Pilates training courses, n (%)

Dance Medicine Australia 17 (51.5)

Polestar Pilates 10 (30.3)

Other 4 (12.1)

None 2 (6.1)

Percentage of clients with low back pain per week, n (%)

�25% 17 (51.5)

20% 9 (27.3)

�15% 7 (21.2)

Percentage clients with low back pain treated with
Pilates exercise, n (%)

75%–100% 12 (36.4)

51%–74% 10 (30.3)

26%–50% 7 (21.2)

0%–25% 4 (12.1)
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Precautions. Participants reached
consensus on 100% (21/21) of pre-
cautions to undertaking Pilates exer-
cise (Tab. 4). Participants strongly
agreed that if a person with CLBP
had unstable spondylolisthesis, or
significant radiculopathy, Pilates
exercise should only be undertaken
with caution.

Benefits of Pilates exercise. Con-
sensus was reached on 100% (19/19)
of questions related to the potential
benefits of Pilates exercise for peo-
ple with CLBP (Tab. 5). Participants
strongly agreed that Pilates exercise
may benefit people with CLBP by
increasing their functional ability
and their confidence with move-
ment, exercise, and activities. Other
proposed benefits included improve-
ments in body awareness, postural
control, and movement patterns and
the provision of adjustable resistance
with Pilates exercise equipment.

Consensus also was reached in 100%
(12/12) of questions relating to the
rationale underlying the benefits of
Pilates exercise, including ques-
tions on the active self-management
approach of Pilates exercise and pro-
vision of low-impact, graded, individ-
ualized, and functionally relevant
exercises for the back. Education
regarding technique, supervision of
exercises, and the use of trained and
experienced instructors was theo-
rized to explain the benefits of
Pilates exercise for people with
CLBP.

Risks of Pilates exercise. Consen-
sus was reached regarding 50.0%
(4/8) of suggested risks of harm
for people with CLBP undertaking
Pilates exercise (Tab. 6). Participants
did not strongly agree regarding the
importance of any risk. Neverthe-
less, participants did agree that peo-
ple with CLBP undertaking Pilates

exercise may experience adverse
events, such as increased low back
pain, aggravation of their condition,
injury, or excessive muscle tension.

Consensus was reached in 100% (12/
12) of questions relating to the ratio-
nale underlying the risks of Pilates
exercise, including those related to
poor client concentration and tech-
nique; inadequate training of instruc-
tors, client education, exercise
supervision, or equipment safety
measures; inappropriate exercise
prescription, rapid exercise progres-
sion, and excessive loads; or an over-
emphasis on core muscle activation,
pain over function, and physical
rather than psychosocial factors.

Repeated Questions
Items without consensus in the sec-
ond questionnaire were repeated in
the third questionnaire. A total of
9 items were repeated that related to

Table 2.
Indications for Using Pilates Exercise in People With Chronic Low Back Pain

Item
Percentage of

Agreement
Median

(Q1, Q3)a
Strength of
Agreementb

With Consensusc

1. Maladaptive movement patterns 100 1.0 (1.0, 2.0) Strongly agree

2. Lack of body awareness 96.8 1.0 (1.0, 2.0) Strongly agree

3. Fear-avoidance behavior 100 2.0 (1.0, 2.0) Agree

4. Mechanical low back pain 100 2.0 (1.0, 2.5) Agree

5. Minimal improvement after manual therapy 93.5 2.0 (1.0, 2.0) Agree

6. Pattern of injuries where one side of the body is affected 93.3 2.0 (2.0, 3.0) Agree

7. Poor breathing control 90.3 2.0 (2.0, 3.0) Agree

8. Poor flexibility 93.3 2.0 (2.0, 2.0) Agree

9. Poor postural control 93.5 2.0 (1.0, 2.0) Agree

10. Psychosocial factors associated with pain 93.5 2.0 (2.0, 2.0) Agree

11. Reduced lumbar spine mobility 96.8 2.0 (2.0, 2.0) Agree

12. Symptomatic improvement after movement in preferred direction 93.5 2.0 (1.0, 2.0) Agree

13. Weak stabilizing muscles of the lumbar spine 96.8 2.0 (1.0, 2.0) Agree

14. Recurrent episodes of acute low back pain 100 2.0 (1.0, 2.0) Agree

15. Nonmechanical pain 70.0 3.0 (2.0, 4.0) Somewhat agree

a Scores are on a scale from 1 to 6, where 1�“strongly agree,” 2�“agree,” 3�“somewhat agree,” 4�“somewhat disagree,” 5�“disagree,” and 6�“strongly
disagree.” Q1�25th percentile, Q3�75th percentile.
b Qualitative descriptor of median score.
c 70%–100% of the participants agreed.
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the contraindications of Pilates exer-
cise for people with CLBP (n�5) and
the risks of Pilates exercise for peo-
ple with CLBP (n�4). With repeat
questioning, consensus was still
not obtained for these items (Tabs. 2
and 6).

Concluding the Delphi Survey
A fourth questionnaire was not
undertaken, as there were too few
items without consensus (14/109).
The majority of items without con-
sensus also had been asked in both

the second and third questionnaires
(n�9). Meanwhile, the increasing
number of reminders and extra time
needed to receive 30 responses in
the last questionnaire suggested par-
ticipants were fatiguing in answering
questionnaires.21

Discussion
This Delphi survey was a part of a
larger survey that investigated the
definition and application of Pilates
exercise in people with CLBP.9 With
regard to this Delphi survey, 30 phys-

ical therapists reached consensus
after 3 questionnaires for 87.2% (95/
109) of the questions. Consensus
agreement was obtained for all items
related to the indications, precau-
tions, and potential benefits of using
Pilates exercise to treat people with
CLBP. Consensus agreement was
reached on only 55.5% of items relat-
ing to contraindications and 50.0%
of items referring to risks of Pilates
exercise.

Table 3.
Contraindications of Pilates Exercise for People With Chronic Low Back Pain

Item
Percentage of

Agreement
Median

(Q1, Q3)a
Strength of
Agreementb

With Consensusc

1. Unstable fractures 93.5 1.0 (1.0, 2.0) Strongly agree

2. Pre-eclampsia 90.3 1.0 (1.0, 2.0) Strongly agree

3. Acute, severe disk prolapse 74.2 2.0 (1.0, 3.5) Agree

4. Acute, severe night pain 83.9 2.0 (1.0, 3.0) Agree

5. Bladder and bowel dysfunction 71.0 2.0 (1.5, 4.0) Agree

6. Possible fracture 90.3 2.0 (1.0, 2.5) Agree

7. Possible tumor 80.6 2.0 (1.0, 2.5) Agree

8. Possible infection 90.3 2.0 (1.0, 2.5) Agree

9. Abdominal hernia 80.6 3.0 (2.0, 4.0) Somewhat agree

10. Recent surgery 76.7 3.0 (2.3, 3.0) Somewhat agree

11. Unexplained weight loss 77.4 3.0 (1.5, 3.0) Somewhat agree

12. Pregnancy in the first trimester 16.1 4.0 (4.0, 5.0) Somewhat disagree

Approaching Consensusd

12. Significant radiculopathy 63.3 3.0 (2.0, 4.0) Somewhat agree

13. Inguinal hernia 60.0 3.0 (3.0, 4.0) Somewhat agree

14. Severe or progressive neurological deficit 60.0 3.0 (2.0, 4.0) Somewhat agree

15. Benign paroxysmal positional vertigo 60.0 3.0 (2.0, 4.0) Somewhat agree

16. Unstable spondylolisthesis 60.0 3.0 (2.0, 4.0) Somewhat agree

Without Consensuse

14. Cancer 40.0 4.0 (3.0, 4.0) Somewhat disagree

15. Constitutional symptoms 46.7 4.0 (3.0, 4.0) Somewhat disagree

16. Severe osteoporosis 40.0 4.0 (3.0, 4.0) Somewhat disagree

17. Significant hypertension 46.7 4.0 (3.0, 4.0) Somewhat disagree

18. Yellow psychosocial flags 36.7 4.0 (3.0, 4.8) Somewhat disagree

a Scores are on a scale from 1 to 6, where 1�“strongly agree,” 2�“agree,” 3�“somewhat agree,” 4�“somewhat disagree,” 5�“disagree,” and 6�“strongly
disagree.” Q1�25th percentile, Q3�75th percentile.
b Qualitative descriptor of median score.
c 70%–100% of the participants agreed.
d 60%–69% participants agreed (or disagreed).
e 0%–59% participants agreed.
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Indications
Participants strongly agreed that
people with CLBP who have poor
body awareness and maladaptive
movement patterns may benefit
from undertaking Pilates exercise.
People with CLBP who have these
deficits may be considered to have
a “motor control impairment.”35–37

Future RCTs, therefore, could explore
the efficacy of Pilates exercise in
people with CLBP with and without
a motor control impairment.

Contraindications to Pilates
Exercise
Participants reached consensus
regarding 55.5% of contraindications
for people with CLBP undertaking

Pilates exercise. Participants strongly
agreed that pre-eclampsia was a
contraindication to Pilates exercise.
This contraindication is supported
in the literature whereby women
diagnosed with this condition are
advised not to exercise due to the
risk of morbidity and mortality to
themselves and their fetus.38 Partici-
pants also strongly agreed that
Pilates exercise was contraindicated
in people with unstable fractures.
This finding also is supported by
research findings that unstable frac-
tures require immobilization.39

Participants did not reach consensus
regarding 44.5% of suggested contra-
indications (Tab. 3). These contrain-

dications included both spinal
pathologies (eg, spondylolisthesis)
and other medical conditions not
necessarily associated with CLBP
(eg, hypertension). Future research
should examine whether these con-
traindications to Pilates exercise are
valid. In the meantime, it may be
prudent to obtain medical clearance
before people with these proposed
contraindications undertake Pilates
exercise.

Precautions to Pilates Exercise
Participants reached consensus on
100% of precautions to undertaking
Pilates exercise in people with CLBP
(Tab. 4). Participants strongly agreed
that significant radiculopathy and

Table 4.
Precautions of Pilates Exercise for People With Chronic Low Back Pain

Item
Percentage of

Agreement
Median

(Q1, Q3)a
Strength of
Agreementb

With Consensusc

1. Unstable spondylolisthesis 93.3 1.0 (1.0, 2.0) Strongly agree

2. Significant radiculopathy 93.3 1.5 (1.0, 2.0) Strongly agree/agree

3. Benign paroxysmal positional vertigo 93.3 2.0 (1.0, 2.0) Agree

4. Cancer 93.3 2.0 (2.0, 2.8) Agree

5. Children 96.7 2.0 (2.0, 2.0) Agree

6. Client anxiety 100 2.0 (1.0, 2.0) Agree

7. Client dependency 93.5 2.0 (2.0, 3.0) Agree

8. Constitutional symptoms 100 2.0 (2.0, 2.0) Agree

9. Equipment use 90.3 2.0 (2.0, 2.5) Agree

10. High levels of pain and irritability 100 2.0 (1.0, 2.0) Agree

11. Inguinal hernia 93.3 2.0 (2.0, 2.0) Agree

12. Poor balance 93.5 2.0 (1.0, 2.0) Agree

13. Poor understanding of Pilates technique 96.8 2.0 (1.0, 2.0) Agree

14. Pregnancy, first trimester 100 2.0 (2.0, 2.0) Agree

15. Pregnancy, second and third trimesters 93.5 2.0 (1.5, 2.0) Agree

16. Recent surgery 96.7 2.0 (1.0, 2.0) Agree

17. Severe osteoporosis 93.3 2.0 (1.0, 2.0) Agree

18. Severe or progressive neurological deficiency 93.3 2.0 (1.0, 2.0) Agree

19. Significant deconditioning and weakness 93.5 2.0 (2.0, 2.0) Agree

20. Significant hypertension 86.7 2.0 (1.3, 2.0) Agree

21. Yellow psychosocial flags, including fear avoidance 86.7 2.0 (2.0, 2.0) Agree

a Scores are on a scale from 1 to 6, where 1�“strongly agree,” 2�“agree,” 3�“somewhat agree,” 4�“somewhat disagree,” 5�“disagree,” and 6�“strongly
disagree.” Q1�25th percentile, Q3�75th percentile.
b Qualitative descriptor of median score.
c 70%–100% of the participants agreed.
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unstable spondylolisthesis represent
precautions for undertaking Pilates
exercise. Pilates exercise trials thus
far have focused on people with non-
specific CLBP, where symptoms can-
not be attributed to a specific pathol-
ogy.40 Future research, therefore,
should explore the safety of Pilates
exercise in people with a specific
low back pain diagnosis.

It is acknowledged in the literature,
however, that people with specific
lumbar spine pathology and neuro-
logical issues should be treated dif-
ferently from people with nonspe-
cific CLBP.41,42 For example, a
person with unstable spondylolisthe-
sis may require stabilizing exercises
and surgery.43 Similarly, a person
with increasing neurological symp-

toms and signs requires a medical
review.44

Potential Benefits of Pilates
Exercise
Participants strongly agreed that
Pilates exercise may increase the
functional ability in people with
CLBP and improve their confidence
in moving, exercising, and daily
activities. Research trials have
reported improvements in func-
tional ability, self-efficacy, fear-
avoidance beliefs, and pain catastro-
phizing in people with CLBP.14–17

These improvements, however, may
only be in the short term and may be
equivalent to those achieved with
other forms of exercise.15–17

Participants also strongly agreed that
Pilates exercise may improve body
awareness, posture, and movement
patterns in people with CLBP. Cur-
rently, there are no research trials
that have assessed changes in body
awareness, dynamic posture, and
movement patterns. There are
reports, however, that Pilates exer-
cise can reduce the degree of non-
structural scoliosis and improve the
anticipatory postural adjustments of
stabilizing trunk musculature with
rapid arm movement.14,45 Further
research is needed to explore
changes in body awareness, postural
kinematics, and movement patterns
in people with CLBP.

Finally, participants strongly agreed
that the use of specialized Pilates

Table 5.
Potential Benefits of Pilates Exercise for People With Chronic Low Back Pain

Item
Percentage of

Agreement
Median

(Q1, Q3)a
Strength of
Agreementb

With Consensusc

1. Improves body awareness 100 1.0 (1.0, 1.0) Strongly agree

2. Improves functional ability 100 1.0 (1.0, 2.0) Strongly agree

3. Equipment provides resistance or assistance 100 1.0 (1.0, 2.0) Strongly agree

4. Increases client confidence with movement, exercise, and activities of daily living 100 1.0 (1.0, 2.0) Strongly agree

5. Corrects movement patterns 100 1.0 (1.0, 2.0) Strongly agree

6. Increases postural control 96.8 1.0 (1.0, 2.0) Strongly agree

7. Reduces fear avoidance, unhelpful attitudes and beliefs about pain 96.7 1.5 (1.0, 2.0) Strongly agree/agree

8. Reduces severity of exacerbations 96.7 1.5 (1.0, 2.0) Strongly agree/agree

9. Enhances client understanding of condition 100 2.0 (1.0, 2.0) Agree

10. Enhances mind-body connection 96.7 2.0 (1.0, 2.0) Agree

11. Enhances relaxation 96.8 2.0 (1.0, 2.0) Agree

12. Improves breathing 100 2.0 (1.0, 2.0) Agree

13. Increases activity of stabilizing muscles of the lumbar spine 96.8 2.0 (1.0, 2.0) Agree

14. Increases client socialization 93.3 2.0 (2.0, 3.0) Agree

15. Increases exercise participation 100 2.0 (1.0, 2.0) Agree

16. Increases flexibility 96.8 2.0 (1.0, 2.0) Agree

17. Increases muscle strength 100 2.0 (1.0, 2.0) Agree

18. Reduces pain 100 2.0 (1.0, 2.0) Agree

19. Reduces recurrence of pain 96.7 2.0 (1.0, 2.0) Agree

a Scores are on a scale from 1 to 6 ,where 1�“strongly agree,” 2�“agree,” 3�“somewhat agree,” 4�“somewhat disagree,” 5�“disagree,” and 6�“strongly
disagree.” Q1�25th percentile, Q3�75th percentile.
b Qualitative descriptor of median score.
c 70%–100% of the participants agreed.
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equipment, such as the Clinical
Reformer (Balanced Body, Sacra-
mento, California), provides benefit
to people with CLBP. Specialized
Pilates equipment has adjustable
spring resistance, which allows the
difficulty of exercises to be adapted
according to an individual’s ability.6,8

Future trials, therefore, should com-
pare outcomes achieved with and
without the use of specialized equip-
ment to verify its importance.

Potential Risks of Pilates Exercise
Participants did not strongly agree
regarding any risks of harm for peo-
ple with CLBP undertaking Pilates
exercise (Tab. 6). Documented cases
of harm with Pilates exercise in the
literature involved people without
low back pain.18–20 One adverse
event related to the breathing tech-
nique used in Pilates exercise, and
another may be linked to the exces-
sive loading of the cervical spine in
flexion. The potential for risk of
harm with Pilates exercise for peo-
ple with CLBP, therefore, warrants
further investigation.

Participants did agree that Pilates
exercise may increase low back pain
and aggravate pathology in people
with CLBP. An increase in low back
pain has been reported as an adverse
event for people with CLBP under-
taking exercise.41,42 Although 4% to
7% of people with LBP may experi-
ence ill-effects with exercise, only
0.06% will experience a serious
adverse event, such as joint damage,
a fracture, or herniated disk.41 Nev-
ertheless, if a person has significant
other comorbidities as well as CLBP,
the incidence of adverse events with
exercise may be higher.41

Participants did not reach consensus
regarding 50.0% of the proposed
risks of Pilates exercise in people
with CLBP. These included the risk
of not improving, causing injury to
others, falling, or becoming anxious
or hypervigilant. Future research
needs to explore and quantify these
risks for people with CLBP who
undertake Pilates exercise.

Strengths
This is the first Delphi survey, to our
knowledge, that has established con-
sensus regarding the indications,
contraindications, precautions, ben-
efits, and risks of Pilates exercise in
people with CLBP. There was a high
participation rate in this survey
(81.1%), with only 7 out of 37 par-
ticipants dropping out the study.
Findings were unlikely to be
affected, as 4 of the participants who
dropped out did not return any
questionnaires.31

Thirty participants were deemed suf-
ficient for this Delphi survey, as par-
ticipants were similarly trained.46

Having a sample size greater than
this may increase attrition and man-
agement issues, without improving
the reliability of results.47 For exam-
ple, responses of 23 participants in a
well-defined knowledge area were
reported to be stable in a Delphi sur-
vey with augmented sampling of
1,000 to 2,000 iterations.48

Table 6.
Potential Risks of Pilates Exercise for People With Chronic Low Back Pain

Item
Percentage of

Agreement
Median

(Q1, Q3)a
Strength of
Agreementb

With Consensusc

1. Aggravate pathology or condition 90.3 2.0 (2.0, 3.0) Agree

2. Increase low back pain 90.3 2.0 (2.0, 3.0) Agree

3. Cause excessive muscle tension 74.2 3.0 (2.0, 3.5) Somewhat agree

4. Cause injury to self 71.0 3.0 (2.0, 4.0) Somewhat agree

Approaching Consensusd

5. Fail to benefit from Pilates 60.0 3.0 (2.0, 4.0) Somewhat agree

6. Cause injury to others 32.3 4.0 (3.0, 5.0) Somewhat disagree

Without Consensuse

7. Expose clients to fall risk 50.0 3.0 (2.25, 4.0) Somewhat agree

8. Create anxiety or hypervigilance 50.0 3.5 (2.25, 4.0) Somewhat agree/somewhat disagree

a Scores are on a scale from 1 to 6, where 1�“strongly agree,” 2�“agree,” 3�“somewhat agree,” 4�“somewhat disagree,” 5�“disagree,” and 6�“strongly
disagree.” Q1�25th percentile, Q3�75th percentile.
b Qualitative descriptor of median score.
c 70%–100% of the participants agreed.
d 60%–69% of the participants agreed (or disagreed).
e 0%–59% of the participants agreed.
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In Delphi surveys, the representa-
tiveness of results also is determined
by the qualities of the partici-
pants.21,23,49 The credibility of find-
ings is consequently enhanced by
the education, experience, and train-
ing of participants (Tab. 1).21,23,50 All
participants were registered physical
therapists and had undertaken phys-
ical therapy education at university.
In addition, 45.5% of the participants
had undertaken postgraduate physi-
cal therapy study, and the average
number of years of physical therapy
work experience was almost 11
years.50

The design of this Delphi survey also
ensured the quality and integrity of
participants’ responses.21,22 The use
of open-ended and Likert response
scale questions, multiple rounds of
questionnaires, and repetition of
questions without consensus allowed
participants to reconsider and clarify
their opinions as required.21,22,29 In
addition, the provision of a summary
of de-identified group responses
encouraged participants to reflect on
answers without pressure from indi-
vidual group members.21,22

Consensus was defined a priori as
70% participant agreement or dis-
agreement, which is similar to other
Delphi surveys.21,31,32 Items of con-
sensus were ranked in order of
importance by a comparison of
median scores for questions with a
Likert response scale.32,51 Finishing
the survey after 3 rounds was sup-
ported by the relative small number
of items without consensus (14/
109). Considering 9 of these ques-
tions were asked twice and the
median responses did not differ
between the second and third sur-
vey, it was unlikely that any subse-
quent surveys would produce differ-
ent results.

Limitations
A Delphi survey assists in the devel-
opment of a consensus of expert

opinion, which represents a low
level of evidence with potential
for bias and thus may not be accu-
rate.21,52 The iterative process of a
Delphi survey may encourage partic-
ipants to agree, even with de-identi-
fication of group responses.21,22

Findings, therefore, need to be vali-
dated and tested in subsequent clin-
ical research.

Findings were based on the opinions
of 30 Australian physical therapists
experienced in Pilates exercise and
thus cannot be generalized to reflect
the opinions of all Australian physi-
cal therapists. The decision to include
only Australian physical therapists
also may limit the external validity
of findings. Physical therapists from
other countries, or other health pro-
fessionals, may have different, but
equally important, opinions that are
not represented.21,22 Verification of
the survey findings across various
health professions and countries,
therefore, is needed.

The majority of participants were
female (n�30). This sex imbalance
may reflect the Australian physical
therapy workforce where the ratio
of females to males is approximately
3:1.53 When responses between the
sexes were compared, no consistent
differences were noted. Given the
size of the sample, however, it is
difficult to rule out the influence of
sex on the respondents’ opinions.

It is possible that the 2 participants
without formalized Pilates exercise
instructor training may have pro-
vided opinions with less validity
compared with participants who had
undertaken courses. These partici-
pants, however, did have a postgrad-
uate degree in physical therapy and
significant physical therapy work
experience (greater than 18 years).
Future research, therefore, could
examine the impact of differences in
Pilates training on the clinical prac-
tice of physical therapists.

The suggested indications, contrain-
dications, and precautions of Pilates
exercise for people with CLBP have
not been discussed in the literature.
For example, poor body awareness
and maladaptive movement patterns
were not mentioned as predictors
of success with Pilates exercise in
the recently published clinical pre-
diction rule for people with CLBP.10

The lack of information in the litera-
ture makes it difficult to triangulate
Delphi survey findings with research
and highlights the need for further
clinical trials exploring this area.

Several of the proposed benefits and
risks of Pilates exercise for people
with CLBP also have not been veri-
fied by clinical trials.8 Some benefits,
such as increased body awareness,
do not have specific outcome mea-
sures that have appropriate psycho-
metric properties in people with
CLBP.54 Although the development
of appropriate outcome measures
may assist in determining the effec-
tiveness of Pilates, the relevance of
these benefits to people with CLBP
should be examined.8,55 With regard
to risks of harm with Pilates exer-
cise, potential adverse events and
the likelihood of them occurring in
people with CLBP also need to be
examined.

Implications
This Delphi survey provides insight
into characteristics of people with
CLBP who may benefit, or not bene-
fit, from undertaking Pilates exer-
cise. This information may be used
by clinicians to enhance the safety
and effectiveness of Pilates exercise
interventions. The validity of the
suggested indications, contraindica-
tions, and precautions, however,
needs to be confirmed with further
research. Future research also
should examine items without con-
sensus, such as the contraindications
of Pilates exercise for people with
CLBP.
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This survey provides valuable infor-
mation regarding the potential bene-
fits and risks of Pilates exercise for
people with CLBP. The list of poten-
tial benefits may assist clinicians and
researchers in the selection of rele-
vant outcome measures to estimate
the treatment effect of Pilates in peo-
ple with CLBP. Meanwhile, the list of
potential risks of harm of Pilates
exercise for people with CLBP high-
lights the importance of screening
for comorbidities and of monitoring
and preventing adverse events.
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vided concept/idea/research design and
data analysis. All authors provided writing.
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uscript before submission).

The Human Research Ethics Committee of
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A poster presentation summarizing some of
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