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Abstract. [Purpose] To evaluate the effects of Pilates on patients with chronic low back pain through a systematic 
review of high-quality articles on randomized controlled trials. [Subjects and Methods] Keywords and synonyms 
for “Pilates” and “Chronic low back pain” were used in database searches. The databases included PubMed, Physio-
therapy Evidence Database (PEDro), Medline, and the Cochrane Library. Articles involving randomized controlled 
trials with higher than 5 points on the PEDro scale were reviewed for suitability and inclusion. The methodological 
quality of the included randomized controlled trials was evaluated using the PEDro scale. Relevant information was 
extracted by 3 reviewers. [Results] Eight randomized controlled trial articles were included. Patients with chronic 
low back pain showed statistically significant improvement in pain relief and functional ability compared to patients 
who only performed usual or routine health care. However, other forms of exercise were similar to Pilates in the 
improvement of pain relief and functional capacity. [Conclusion] In patients with chronic low back pain, Pilates 
showed significant improvement in pain relief and functional enhancement. Other exercises showed effects similar 
to those of Pilates, if waist or torso movement was included and the exercises were performed for 20 cumulative 
hours.
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INTRODUCTION

Low back pain (LBP) is a common disorder seen in clinical practice and is a serious problem. Nearly 75–85% of people 
have experienced LBP, which has large economic and social costs1–3). According to the duration of the syndrome, LBP is 
either chronic or acute. European guidelines for physical therapy further divide LBP into 3 types by its mechanism as follows: 
specific spinal pathology, nerve root pain/radicular pain, and nonspecific LBP, with chronic nonspecific LBP as the most 
common statistically4). The definitions of chronic LBP (CLBP) include pain duration in the posterior lumbar region for more 
than 12 weeks4) or duration of back pain greater than 7–12 weeks1). The prevalence and high relapse rates of nonspecific 
CLBP often cause disability, and severely affect the quality of life.

In recent years, Pilates has been applied in patients with CLBP5–12). Created by Joseph Pilates in the 1920s, Pilates blends 
Western yoga, Greek and Roman gymnastics, karate, and Zen, among others, and has developed into a series of physical and 
mental conditioning exercises. It is arguable whether Pilates reduces back pain and enhances the functional capabilities of 
nonspecific CLBP patients13–18). Some systematic reviews have shown that when compared with a placebo or normal daily 
activities, Pilates relieves pain but does not reduce disability13, 14), while others have shown that Pilates does not reduce 
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disabilities and/or pain15). Still others have shown that when compared with a placebo or normal daily activities, Pilates may 
effectively relieve pain and reduce the degree of disability18). However, in several other systematic reviews, Pilates showed 
no significant differences compared with any other form of exercise14, 15, 18); in another review, Pilates effectively reduced 
disabilities compared with others forms of exercise13). The differences in the results of these studies may be due to the selec-
tion size of randomized controlled trial (RCT) articles, which included low-level evidence. In addition, it was found that in 
some systematic reviews that regardless of the existence of significant clinical heterogeneity, meta-analyses were performed 
and the results were misleading17).

Until now, conclusions from different research regarding the treatment effects on pain-relief and the disability for patients 
with LBP from Pilates and from other exercises showed significant differences7, 13–19). Little evidence has explored the 
recommendations for Pilates in patients with CLBP (including different forms of Pilates exercise, such as mat or equip-
ment Pilates)20). Therefore, the purpose of the present study was to conduct a systematic review of all available studies to 
investigate the benefit of Pilates exercise for participants with CLBP. In addition, we compared the efficacy of Pilates with 
other exercise practices and further explored the best Pilates exercise design. This study only selected articles involving RCT 
research and that achieved greater than 5 points on the PEDro scale, in order to determine the best course of exercise based 
on the highest evidence levels.

SUBJECTS AND METHODS

A literature search was undertaken using databases including PubMed, the Physiotherapy Evidence Database (PEDro), 
Medline, and Cochrane library within maximal date ranges of each database up until October 11, 2015. Keywords such as 
“Pilates”, “Chronic low back pain”, “Chronic non-specific low back pain”, “Exercise”, “Rehabilitation”, “Pain”, “Physical 
therapy”, and “Physiotherapy” were used in data mining without language restrictions. Selection of relevant papers was 
based on title and abstract. Initially, 2 reviewers independently reviewed the abstract of each article. If it was not possible to 
decide from the abstract whether the article was suitable for inclusion, the full text was reviewed.

After searching journals, non-RCT articles were first excluded. Then, the level of evidence was further evaluated by using 
the PEDro scale (http://www.pedro.org.au/). If not found in the PEDro database, the article was evaluated by 2 reviewers who 
had completed the PEDro Scale training tutorial. If the evaluation results from the 2 reviewers were different, a third reviewer 
who completed the PEDro Scale training tutorial was involved in the evaluation for inclusion or exclusion in the study. In the 
case of score disagreement or other problems, a group discussion was used to decide whether to include or exclude an article 
from this study. The PEDro database contains 10 items as a summary score. A summary score of 5 or 6 typically defined 
sufficient trial quality21). Therefore, articles with lower PEDro scores (≤5) were excluded, to reduce conclusion differences 
due to lower-level RCTs. Articles not written in English, or that involved complicated diseases (such as scoliosis or viral 
infections), were also excluded.

The full text of all included RCT articles was reviewed. The following questions were investigated: (1) Pilates exercise 
compared with no or little intervention (such as health education; N=5); (2) Pilates exercise compared with other forms of 
exercise (N=2); and (3) which Pilates is the best training mode. All included RCT articles were summarized and analyzed 
with descriptive statistics. The author, publication year, subjects, intervention, exercise type, and outcome measures of all 
included articles were extracted by 2 reviewers. When possible, data were pooled and the mean between-group differences 
(95% confidence interval) were calculated. When necessary, the original authors of the included studies were contacted to 
provide additional information such as the mean between-group differences. A third reviewer validated the data using a 
predefined form. If the reviewers had different opinions related to article selection, data extraction, or quality assessment, a 
consensus was achieved through discussion.

RESULTS

Forty articles were found through database searches. After we excluded duplicate articles (N=18), non-RCT articles, 
articles with a lower PEDro score (≤5), and articles not written in English (N=14), a total of 8 RCT articles were included in 
this systematic review.

Table 1 presents the quality of included studies. The mean PEDro score of included articles was 7.5 with a range of 
6–8. All studies were randomized (100%), conducted concealed allocation (100%), and had baseline comparability (100%). 
All studies were analyzed between-group comparisons, with reported point estimates and variability (100%). All studies 
didn’t carry out blind subjects and blind therapist. Blind-assessors (87.5% of included articles), adequate follow-up (75% of 
included articles), and an intension-to-treat analysis (87.5% of included articles) were performed.

Table 2 provides the summarized information (including author, experimental design, participants, intervention, com-
parison, and outcome measures) for each RCT article. The ages of the experimental subjects ranged from 34–49 years of 
age5–11, 22). Only 1 RCT article discussed and compared Pilates and usual care/health education by age distribution5). For all 
other articles, the experimental and control groups showed a similar age distribution. Supervised Pilates intervention was 
included in most of the RCT articles, and the RCT Pilates programs lasted for 1 hour each time, 1–3 times per week for 6–12 
weeks. A total of 6 weeks of exercise intervention were reported in 4 RCT articles5, 7, 11, 22), and 8 weeks in 2 RCT articles6, 9). 
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Table 1.  PEDro score for included studies (n=8)

Gladwell, 
V.,  

et al.5) 
UK

Rydeard, 
R.,  

et al.10) 
Canada

Miyamoto, 
G.C.,  

et al.23) 
Brazil

K Quinn., 
et al.9) 

UK

Natour, J., 
et al.8) 
Brazil

Wajswelner, 
H.,  

et al.11) 
Australia

Marshall, 
P. W.,  
et al.6) 

Australia

Da Luz,  
M. A., Jr., 
 et al.22) 
Brazil

Eligibility* Y Y Y Y Y Y Y Y
Random allocation Y Y Y Y Y Y Y Y
Concealed allocation Y Y Y Y Y Y Y Y
Baseline comparability Y Y Y Y Y Y Y Y
Blind subjects N N N N N N N N
Blind therapists N N N N N N N N
Blind assessors Y Y Y Y Y Y N Y
Adequate follow-up N Y Y N Y Y Y Y
Intention-to-treat analysis N Y Y Y Y Y Y Y
Between-group comparisons Y Y Y Y Y Y Y Y
Point estimates and variability Y Y Y Y Y Y Y Y
Total score (0–10) 6 8 8 7 8 8 7 8
PEDro: Physiotherapy Evidence Database; Y: yes; N: no
*This item is not used to calculate the PEDro score

Table 2.  Description of included studies

Author Design Participant (number) 
Age (years)=mean (SD) Intervention

Exercise mode  
(frequency or 

intensity)
Outcome measures

Does a Program 
of Pilates Improve 
CNSLBP5)

Gladwell, 
V.,  

et al.5)
RCT

(CNSLBP)>=12 weeks; 
pain between lower rib 
cage and gluteal folds Pilates + 

Drugs

Clinic: 1 hr, 1X per 
week for 6 weeks; 

Home: 30 minutes, 2X 
per week for  

6 weeks 
(total: 12 hours)

RMVAS, OSWDQ, SF-
12, Sports  

Functioning,  
Sit-and-reach test, Stork 

stand test,  
Symptom report, Pain 

diary

E n=25 
Age (years)=36.9 (8.1)

C n=24
Age (years)=45.9 (8.0)

Normal  
activities +  

Drugs
6 wks

Pilates-Based Thera-
peutic Exercise: Effect 
on Subjects With 
Nonspecific Chronic 
Low Back Pain and 
Functional Disability: 
A RCT10)

Rydeard, 
R.  

et al.10)
RCT

CNSLBP>=6 weeks with 
or without leg pain

Pilates 
(floor mat 
and Pilates 
reformer)

Clinic: 1 hr × 3 times 
× 4 wks;   

Home: 15 min 
(total: 13 hours) NRS, RMDQE n=21 

Age (years)=37 (9)

C n=18 
Age (years)=34 (8)

Usual care/
consultation 4 wks

Efficacy of the Ad-
dition of Modified 
Pilates Exercises to 
a Minimal Interven-
tion in Patients With 
Chronic Low Back 
Pain: A RCT23)

Miyamoto, 
G.C.,  

et al.23)
RCT

CNSLBP>=12 weeks
Pilates + 
Booklet

1 hr × 2 times × 6 wks  
(total: 12 hours)

NRS, RMDQ, Patient-
Specific Functional scale, 
Global Perceived Effect 
scale, Kinesiophobia- 

Tampa scale, Expectancy 
for Improvement scale, 
Treatment Credibility 

scale

E n=43
Age (years)=38.3 (11.4)

C n=43
Age (years)=40.7 (11.8) Booklet 6 wks 

Do patients with 
chronic low back pain 
benefit from attending 
Pilates classes after  
completing conven-
tional physiotherapy 
treatment?9)

Quinn, K.  
et al.9) RCT

CLBP>=12 weeks with no 
pain radiation below knee

Pilates

Clinic: 1 hr × 1 time × 
8wks  

Home: 15 mins ×  
1 time × 8 wks  
(total: 10 hours)

VAS, RMDQ, SATE n=15
Age (years)=41.8 (13.8)

C n=14
Age (years)=44.7 (12.5) — 8 wks
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The other 2 RCT articles used a 4-week intervention10) and a 12-week intervention8), respectively. Additionally, in 4 of 8 
articles, Pilates equipment such as a Reformer was reportedly used6, 10, 11, 22).

For the following reasons, outcomes were not pooled into the meta-analysis. There was apparent clinical heterogeneity in 
the included RCT studies as shown by the conditions that were treated, frequency and duration of intervention with Pilates 
and other exercises, such as home exercise and education, administration of nonsteroidal anti-inflammatory drugs, use of 
Pilates equipment, the performance of follow-up, and evaluations of outcome measures over different periods (Table 2)18). 
In addition, the test for heterogeneity showed that significant statistical heterogeneity for pain relief: pilates exercise against 
minimal intervention and therapeutic training (i2=73%, p=0.001). Significant statistical heterogeneity was also observed 
when comparing improvements in functional ability with Pilates exercise versus minimal intervention and therapeutic train-
ing (i2=92%, p<0.001).

Author Design Participant (number) 
Age (years)=mean (SD) Intervention

Exercise mode  
(frequency or 

intensity)
Outcome measures

Pilates improves pain, 
function and quality of 
life in patients 
with chronic low back 
pain: a  
randomized  
controlled trial8)

Natour, 
Jamil  
et al.8)

RCT

CNSLBP>=12weeks; pain 
between lower rib cage 

and gluteal folds
NSAID + 

Pilates

Pilates: 50 min. ×  
2 times × 3 m. 

50 mg sodium Diclof-
enac at intervals no 

shorter than 8 h when 
needed (VAS for pain 

more than 7 cm). 
(total: 24 hours)

VAS, Roland Morris 
questionnaire,  

SF-36, sit and reach test, 
NSAID intake

E n=30
Age (years)=47.8 (11.5)

C n=30
Age (years)=48.0 (13.0) NSAID

50 mg sodium Diclof-
enac at intervals no 

shorter than 8 h when 
needed (VAS for pain 

more than 7 cm).

Clinical Pilates  
Versus General Exer-
cise for Chronic Low 
Back Pain11)

Wajswel-
ner Henry 

et al.11)
RCT

CLBP>=12 weeks with 
or without lower limb 

syndrome

Pilates 
(with equip-

ment) + 
Daily home 

program

Clinic: 1 hr × 2 times 
× 6 wks; 

Home: 1 hr × 1 time  
(total: 12–14 hours)

Quebec scale, NRS, Pain 
Self- efficacy Question-

naire,  
Patient- Specific  

Functional scale, SF-36

E n=44
Age (years)=49.3 (14.1)

C n=43
Age (years)=48.9 (16.4)

General 
exercise + 

Daily home 
program

Pilates Exercise or 
Stationary Cycling for 
Chronic  
Nonspecific Low Back 
Pain: Does it Matter?6)

Marshall, 
P. W.  

et al.6)
RCT

CNSLBP>=12 weeks pain 
located costal margins and 

inferior gluteal folds
Pilates  
(mat + 

equipment) 1 hr × 3 times × 8 wks 
(total: 24 hours)

VAS, OSWDQ,  
Fear-Avoidance Beliefs 

Questionnaire, Pain Cata-
strophizing Scale

E n=32
Age (years)=36.2 (8.2)

C n=32
Age (years)=36.2 (6.2)

Stationary 
cycling 

Effectiveness of Mat 
Pilates or  
Equipment-Based 
Pilates Exercises in 
Patients With Chronic 
Nonspecific Low Back 
Pain: A Randomized  
Controlled Trial22)

M.A. da 
Luz Jr  
et al.22)

RCT

CNSLBP>=12 weeks
Equipment-

based 
Pilates 1 hr × 2 times × 6 wks 

(total: 12 hours)

NRS, RMDQ, Global 
Perceived Effect Scale, 

Tampa Scale

E n=43
Age (years)=43.5 (8.6)

C n=43
Age (years)=38.8 (9.9) mat Pilates

Values are n, mean (SD), or as otherwise indicated.
n: number; E: experimental group; C: control group; CLBP: chronic low back pain; CNSLBP: chronic non-specific low back pain; VAS: 
visual analogue scale; RCT: randomized control trial; RMVAS: Roland Morris pain rating visual analogue scale; OSWDQ: Oswestry 
Low-Back Pain Disability Questionnaire; NRS: numerical rating scale; RMDQ: Roland Morris Disability Questionnaire; SAT: Sah-
rmann Abdominal Test; SF: social functioning; NSAID: non-steroidal anti-inflammatory drug

Table 2.  Continued
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Among the included articles, 5 compared the effect of Pilates and minimal intervention (such as routine care and health 
education) on patients with CLBP (Table 3). After 4–12 weeks of Pilates or minimal intervention, all studies showed signifi-
cant statistical differences for effects on pain relief5, 8–10, 23). However, only 2 of these 5 showed that the pain relief reached 
minimal clinically important differences (MCID)10, 23). Compared with no treatment, achieving MCID with treatment shows 
some clinical benefit. The Visual Analogue Scale (VAS) score for pain relief showing an MCID in patients with CLBP was 
reportedly 18 mm24); the MCID on the numeric rating scale (NRS) was 2 points18). The MCID on the Roland Morris Dis-
ability Questionnaire (RMDQ) for functional capacity in patients with CLBP was 2 points8, 25). In 3 of the 5 articles, patients 
indicated an improvement in functional ability with significant statistical differences after 4–12 weeks of Pilates or minimal 
intervention8, 10, 23), but two of them achieved MCID8, 23). After 4 and 12 weeks of Pilates, some functional abilities were 
maintained for up to 1210) and 24 weeks8), respectively8, 10).

Among included articles, 2 RCT studies compared the effects of Pilates and other exercise types on patients with CLBP 
(Table 4). In 1 of these, Pilates achieved significant statistical differences in the improvement in pain relief and functional 
ability after an 8-week training period, when compared with other exercise (stationary cycling), but MCID was not achieved 
in either study6); in the other study, the outcome measures of 6 weeks of Pilates and general exercise (including stationary 
bike, leg stretches, upper body weights, theraband, Swiss ball, and floor exercise) were similar11).

Among the included high-quality articles, only 1 compared the effects of mat-Pilates and equipment-based exercise on 
patients with nonspecific CLBP (Table 5). After 6 weeks of mat-Pilates training or 6 weeks using Pilates equipment, such 
as the Cadillac, Reformer, Ladder Barrel, or Step-chair, patients indicated similar improvements. However, after 24 weeks, 
there was greater improvement in the outcomes of functional ability and kinesiophobia in patients in equipment-based Pilates 
groups than in patients in the mat-Pilates group22).

DISCUSSION

This systematic review based on high-quality RCT studies provides updated evidence for the effects of Pilates on patients 
with nonspecific CLBP. Meta-analysis was not performed because of the clinical and statistical heterogeneity among the RCT 
articles18).

According to studies included in the 5 high-quality RCT articles that compared the effects of Pilates and minimal interven-
tion in nonspecific CLBP patients, 6–12 weeks of Pilates training is better than minimal intervention in reducing pain in the 
short term5, 8–10, 23), and this improvement can be clinically significant10, 23). Natour et al. reported that 12 weeks of Pilates (24 
total hours of training) could reduce CLBP pain for 24 weeks. Some of our included high-quality articles (40%) also indicated 
clinical differences in functional capacity8, 10, 23).

Equipment training was included in Pilates exercise in 2 high-quality RCT articles that compared the effects of Pilates 
and other types of exercise on patients with CLBP6, 11). Wajswelner et al. reported that 12–14 hours of Pilates showed no 
statistical superiority over therapeutic exercise in patients with CLBP11). This was consistent with the report by Pereira et 
al., indicating that for CLBP patients, Pilates and lumbar stabilization exercises showed similar effects on pain relief and 
functional enhancement15). For a longer Pilates routine (up to 24 hours), Marshall et al. found that although Pilates showed 
statistically superior results for pain relief and functional enhancement in patients with LBP compared with stationary cy-
cling, however, no MCID was observed6). It is possible that Pilates and therapeutic exercise showed similar results in the 
report by Wajswelner et al. because both focused on the trunk (especially extension, rotation, and flexion). Marshall et al. 
indicated that the psychological influences on patients with LBP in the Pilates and stationary cycling groups were the same. 
Therefore, psychological factors should not be considered a cause for statistical differences in LBP pain relief or functional 
enhancement. Some researchers have reported that the relative ratio (nearly 10%) of cycling for trunk muscle recruitment is 
lower than the relative ratio (>50%) for specific trunk exercises for trunk muscle recruitment6, 26, 27). Hayden et al. indicated 
that regardless of the type of therapeutic exercise, a minimum of 20 cumulative hours of continuous training shows clinical 
analgesic effects and functional enhancement for nonspecific CLBP28). Therefore, in patients with LBP, training duration 
(dose or intensity) in addition to waist or torso training may also be a factor in the effectiveness of exercise.

Hayden et al. proposed that to alleviate pain and enhance functional capabilities, patients with LBP need to be encour-
aged to adhere to a minimum training period of 20 hours28). We recommend that patients with CLBP doing Pilates training 
should have an exercise frequency greater than 2 or 3 times a week, with each session lasting at least 1 hour, for a minimum 
cumulative training of 20 hours. These patients may achieve a clinical analgesic effect or enhanced functional capabilities.

One high-quality article showed that after 6 weeks of mat-Pilates training or 6 weeks using Pilates equipment (e.g., Cadil-
liac, Reformer, Ladder Barrel, or Step-chair), patients with CLBP had similar improvements. However, disability improve-
ment and kinesiophobia in these patients showed better and longer-lasting results (up to 24 weeks) with equipment-based 
Pilates than with mat-Pilates. However, only the RMDQ score achieved MCID22). The reason is that ultrasonic examination 
confirmed that performance of some Pilates exercises (such as the Hundred) using Pilates equipment showed thicker trans-
verse abdominal muscles than with mat-Pilates29). This represents more transverse abdominal muscles were activated. The 
transverse abdominal muscles are deep, cross-joint and local core muscles. The activation of deeper muscles may exert a 
stiffening effect on the lumbar region to help stabilize the spinal segment29, 30). This may lead to improvement in functional 
activities in nonspecific CLBP patients, in part through an increase in self-confidence.
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Table 3.  Effect of Pilates exercise versus minimal intervention or usual care

Study Outcome measure
Mean difference 
between groups/Exp. 
minus ctrl

Significance of difference 
between groups

Attain 
MCID 

Gladwell, 
V., et al.5)

RMVAS NA - -
OSWDQ NA - -
Sports functioning NA - -
SF-12: general health NA - -
one-leg standing balance (s) NA - -
Flexibility NA Between groups p<0.05 NA
Daily diary NA Between groups p<0.05 NA

Rydeard, 
R., et 
al.10)

RMDQ 1.2 Between groups p<0.023 -

PNRS 5.6 p=0.002 +

Miyamo-
to, G.C.,  
et al.23)

PNRS 6 wk 2.2 6-week  
Between groups p<0.01 +

RMDQ 6 wk 2.7 Between groups p<0.01 +
Patient-specific functional scale 6 wk −0.4 - -

Global perceived effect scale 6 wk −1.5 6-week follow-up 
Between groups p<0.01 NA

Kinesiophobia- tampa scale 6 wk 1.6 - -

K Quinn., 
et al.9)

RMDQ 1.26 - -
SAT 27% - -
VAS: follow up 14.2 (mm) Between groups p=0.047 -

Natour, J., 
et al.8)

VAS
T45 −0.46

Between group p<0.001
-

T90 −1.12
T180 −1.63

Roland-Morris questionnaire  (RM)
T45 −2.08

Between group p<0.001
+

T90 −3.80
T180 −3.62

SF-36 
physical functioning

T45 5.12
Between group p=0.026

NA
T90 8.54
T180 5.83

vitality
T45 6.33

Between group p=0.029
NA

T90 10.58
T180 5.29

bodily pain
T45 4.25

Between group p=0.030
NA

T90 8.04
T180 8.29

Sit-and-reach test
T45 5.63

-
-

T90 6.77
T180 6.54

Satisfaction with treatment  
(Likert scale)

T45 -
-

-
T90
T180

NSAID use
T45 −5.90

Between groups p<0.010
NA

T90 −5.66
T180 −7.13

MCID: minimal clinical importance difference; NA: not available; RMVAS: Roland Morris pain rating visual analogue 
scale; OSWDQ: Oswestry Low-Back Pain Disability Questionnaire; PNRS: pain numerical rating scale; RMDQ: Roland 
Morris Disability Questionnaire; SAT: Sahrmann Abdominal Test; SF: social functioning; NSAID: non-steroidal anti-in-
flammatory drug; T45: 45 days after baseline; T90: 90 days after baseline; T180: 180 days after baseline
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Table 4.  Effect of Pilates exercise versus therapeutic exercise training

Study Outcome measure Mean difference between 
groups/Exp. minus ctrl.

Significance of differ-
ence between groups Attain MCID

Wajswelner, H.,  
et al.11)

Quebec scale
W6 −3.5 

-
-

W12 −0.91 -
W24 −2.0 -

PNRS
W6 −0.5 

-
-

W12 0.3 -
W24 0.3 -

PSFS
W6 1.0 

-
-

W12 0.8 -
W24 −1.0 -

SF-36 
Physical function

W6 1.7 - -
W12 5.9 - -
W24 −2.9 - -

Role physical
W6 −0.2 - -
W12 −0.8 - -
W24 −4.3 - -

Bodily pain
W6 −0.8 - -
W12 −4.7 

-
-

W24 −3.4 -

General health
W6 −2.2 - -
W12 −1.0 - -
W24 −1.5 - -

Vitality
W6 −0.2 - -
W12 −1.4 - -
W24 1.6 - -

Social functioning
W6 −3.4 - -
W12 2.5 - -
W24 4.2 - -

Role emotion
W6 −3.0 - -
W12 3.9 - -
W24 −5.7 - -

Mental health
W6 −5.7 - -
W12 1.8 - -
W24 −4.5 - -

Pain self-efficacy questionnaire
W6 2.1 - -
W12 1.9 - -
W24 1.3 - -

Marshall, P. W.,  
et al.6)

VAS
W8 1.1 Between groups 

p<0.05 -

W24 0.4 - -

ODI
W8 6.8 Between groups 

p<0.05 -

W24 4.4 - -
Fear-avoidance beliefs questionnaire 
(physical activity)

W8 2.2 - -
W24 −2.0 - -

Pain catastrophizing scale
W8 2.3 - -
W24 0.04 - -

MCID: minimal clinical importance difference; PNRS: pain numerical rating scale; PSFS: Patient-Specific Functional Scale; VAS: 
visual analogue scale; W6: 6 weeks after baseline; W12: 12 weeks after baseline; W24: 24 weeks after baseline; W8: 8 weeks after 
baseline
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An article by Lee et al. on RCT research (not included because of its low PEDro Scale) showed different results. For busi-
nesswomen doing 8 weeks of Pilates exercise, the article showed that subjects had better balance with mat-Pilates exercise 
than with Pilates apparatus exercise, and were better able to reduce CLBP. Although these 2 results seem to contradict each 
other, they did not investigate nonspecific CLBP RMDQ, and the VAS mean differences did not achieve MCID31). Lee et 
al. also did not report whether there was supervision for Pilates therapy. Without monitoring by an experienced therapist, 
incorrect Pilates movements could result in a lack of strenuous training of core muscles such as the transverse abdominal or 
abdominal oblique29). All these may result in differences in these 2 studies.

Similar to the report by Wells et al.18), which compared health education and Pilates, this study found that Pilates provided 
greater improvement for pain relief and functional ability. However, when compared with other forms of therapeutic exercise, 
Pilates showed similar results without MCIDs. Our research may have identified the best Pilates format and exercises. Future 
research may include testing parameters suggested in the Hayden article, or may determine the effectiveness of reports by 
Australian physical therapists that the use of Pilates exercise can achieve optimal results if performed for 3–6 months20, 28).

Since this review only included high-quality RCT studies, there were few articles that compared the effects of Pilates 
intervention and other exercises on patients with CLBP, and few articles that compared the effect of mat-Pilates versus 
equipment-based Pilates. In some articles, the insufficiency of raw numeric data made the calculation of the mean difference 
between the experimental and control groups impossible. In addition, we did not restrict language in the data-mining process, 
but only included English language articles. This may cause a language bias. Lastly, we did not include unpublished studies, 
so there is likely some publication bias.

REFERENCES

1) Andersson GB: Epidemiological features of chronic low-back pain. Lancet, 1999, 354: 581–585. [Medline]  [CrossRef]
2) Bressler HB, Keyes WJ, Rochon PA, et al.: The prevalence of low back pain in the elderly. A systematic review of the literature. Spine, 1999, 24: 1813–1819. 

[Medline]  [CrossRef]
3) Carey TS, Garrett JM, Jackman AM: Beyond the good prognosis. Examination of an inception cohort of patients with chronic low back pain. Spine, 2000, 25: 

115–120. [Medline]  [CrossRef]
4) Airaksinen O, Brox JI, Cedraschi C, et al. COST B13 Working Group on Guidelines for Chronic Low Back Pain: Chapter 4. European guidelines for the man-

agement of chronic nonspecific low back pain. Eur Spine J, 2006, 15: S192–S300. [Medline]  [CrossRef]
5) Gladwell V, Head S, Haggar M, et al.: Does a program of Pilates improve chronic non-specific low back pain? J Sport Rehabil, 2006, 15: 338.
6) Marshall PW, Kennedy S, Brooks C, et al.: Pilates exercise or stationary cycling for chronic nonspecific low back pain: does it matter? a randomized controlled 

trial with 6-month follow-up. Spine, 2013, 38: E952–E959. [Medline]  [CrossRef]
7) Miyamoto GC, Costa LO, Cabral CM: Efficacy of the Pilates method for pain and disability in patients with chronic nonspecific low back pain: a systematic 

review with meta-analysis. Braz J Phys Ther, 2013, 17: 517–532. [Medline]  [CrossRef]
8) Natour J, Cazotti LA, Ribeiro LH, et al.: Pilates improves pain, function and quality of life in patients with chronic low back pain: a randomized controlled 

trial. Clin Rehabil, 2015, 29: 59–68. [Medline]  [CrossRef]
9) Quinn K, Barry S, Barry L: Do patients with chronic low back pain benefit from attending Pilates classes after completing conventional physiotherapy treat-

ment? Physiother Pract Res, 2011, 32: 5–12.
10) Rydeard R, Leger A, Smith D: Pilates-based therapeutic exercise: effect on subjects with nonspecific chronic low back pain and functional disability: a random-

ized controlled trial. J Orthop Sports Phys Ther, 2006, 36: 472–484. [Medline]  [CrossRef]

Table 5.  Effect of mat Pilates exercise versus equipment-based Pilates exercise

Study Outcome measure
Mean difference 
between groups/
Exp. minus ctrl

Significance of difference 
between groups Attain MCID

Da Luz, 
M. A., Jr., 
et al.22)

PNRS
W6 0.3 (−1.1 to 1.7) - -
W24 −0.1 (−1.5 to 1.3) - -

RMDQ
W6 −1.0 (−3.4 to 1.4) - -
W24 3.0 (0.6 to 5.4) + +

Patient-Specific Functional Scale 
W6 −0.1 (−1.1 to 0.9) - -
W24 −1.1 (−2.1 to −0.1) + NA

Global Perceived Effect Scale
W6 0.1 (−1.1 to 1.4) - -
W24 −1.2 (−2.4 to 0.1) - -

Tampa Scale for Kinesiophobia
W6 0.8 (−2.5 to 4.1) - -
W24 4.9 (1.6 to 8.2) + NA

MCID: minimal clinical importance difference; PNRS: pain numerical rating scale; RMDQ: Roland Morris Disability 
Questionnaire; NA: not available; W6: 6 weeks after baseline; W24: 24 weeks after baseline

http://www.ncbi.nlm.nih.gov/pubmed/10470716?dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(99)01312-4
http://www.ncbi.nlm.nih.gov/pubmed/10488512?dopt=Abstract
http://dx.doi.org/10.1097/00007632-199909010-00011
http://www.ncbi.nlm.nih.gov/pubmed/10647169?dopt=Abstract
http://dx.doi.org/10.1097/00007632-200001010-00019
http://www.ncbi.nlm.nih.gov/pubmed/16550448?dopt=Abstract
http://dx.doi.org/10.1007/s00586-006-1072-1
http://www.ncbi.nlm.nih.gov/pubmed/23615384?dopt=Abstract
http://dx.doi.org/10.1097/BRS.0b013e318297c1e5
http://www.ncbi.nlm.nih.gov/pubmed/24346291?dopt=Abstract
http://dx.doi.org/10.1590/S1413-35552012005000127
http://www.ncbi.nlm.nih.gov/pubmed/24965957?dopt=Abstract
http://dx.doi.org/10.1177/0269215514538981
http://www.ncbi.nlm.nih.gov/pubmed/16881464?dopt=Abstract
http://dx.doi.org/10.2519/jospt.2006.2144


2969

11) Wajswelner H, Metcalf B, Bennell K: Clinical pilates versus general exercise for chronic low back pain: randomized trial. Med Sci Sports Exerc, 2012, 44: 
1197–1205. [Medline]  [CrossRef]

12) Wells C, Kolt GS, Marshall P, et al.: Indications, benefits, and risks of Pilates exercise for people with chronic low back pain: a Delphi survey of Pilates-trained 
physical therapists. Phys Ther, 2014, 94: 806–817. [Medline]  [CrossRef]

13) Aladro-Gonzalvo AR, Araya-Vargas GA, Machado-Díaz M, et al.: Pilates-based exercise for persistent, non-specific low back pain and associated functional 
disability: a meta-analysis with meta-regression. J Bodyw Mov Ther, 2013, 17: 125–136. [Medline]  [CrossRef]

14) Lim EC, Poh RL, Low AY, et al.: Effects of Pilates-based exercises on pain and disability in individuals with persistent nonspecific low back pain: a systematic 
review with meta-analysis. J Orthop Sports Phys Ther, 2011, 41: 70–80. [Medline]  [CrossRef]

15) Pereira LM, Obara K, Dias JM, et al.: Comparing the Pilates method with no exercise or lumbar stabilization for pain and functionality in patients with chronic 
low back pain: systematic review and meta-analysis. Clin Rehabil, 2012, 26: 10–20. [Medline]  [CrossRef]

16) Posadzki P, Lizis P, Hagner-Derengowska M: Pilates for low back pain: a systematic review. Complement Ther Clin Pract, 2011, 17: 85–89. [Medline]  [Cross-
Ref]

17) Wells C, Kolt GS, Marshall P, et al.: Effectiveness of Pilates exercise in treating people with chronic low back pain: a systematic review of systematic reviews. 
BMC Med Res Methodol, 2013, 13: 7. [Medline]  [CrossRef]

18) Wells C, Kolt GS, Marshall P, et al.: The effectiveness of Pilates exercise in people with chronic low back pain: a systematic review. PLoS One, 2014, 9: 
e100402. [Medline]  [CrossRef]

19) La Touche R, Escalante K, Linares MT: Treating non-specific chronic low back pain through the Pilates Method. J Bodyw Mov Ther, 2008, 12: 364–370. 
[Medline]  [CrossRef]

20) Wells C, Kolt GS, Marshall P, et al.: The definition and application of Pilates exercise to treat people with chronic low back pain: a Delphi survey of Australian 
physical therapists. Phys Ther, 2014, 94: 792–805. [Medline]  [CrossRef]

21) Armijo-Olivo S, da Costa BR, Cummings GG, et al.: PEDro or Cochrane to assess the quality of clinical trials? A Meta-Epidemiological Study. PLoS One, 
2015, 10: e0132634. [Medline]  [CrossRef]

22) da Luz MA Jr, Costa LO, Fuhro FF, et al.: Effectiveness of mat Pilates or equipment-based Pilates exercises in patients with chronic nonspecific low back pain: 
a randomized controlled trial. Phys Ther, 2014, 94: 623–631. [Medline]  [CrossRef]

23) Miyamoto GC, Costa LO, Galvanin T, et al.: Efficacy of the addition of modified Pilates exercises to a minimal intervention in patients with chronic low back 
pain: a randomized controlled trial. Phys Ther, 2013, 93: 310–320. [Medline]  [CrossRef]

24) Hägg O, Fritzell P, Nordwall A, Swedish Lumbar Spine Study Group: The clinical importance of changes in outcome scores after treatment for chronic low 
back pain. Eur Spine J, 2003, 12: 12–20. [Medline]

25) Bombardier C, Hayden J, Beaton DE: Minimal clinically important difference. Low back pain: outcome measures. J Rheumatol, 2001, 28: 431–438. [Medline]
26) Burnett AF, Cornelius MW, Dankaerts W, et al.: Spinal kinematics and trunk muscle activity in cyclists: a comparison between healthy controls and non-

specific chronic low back pain subjects-a pilot investigation. Man Ther, 2004, 9: 211–219. [Medline]  [CrossRef]
27) Desai I, Marshall PW: Acute effect of labile surfaces during core stability exercises in people with and without low back pain. J Electromyogr Kinesiol, 2010, 

20: 1155–1162. [Medline]  [CrossRef]
28) Hayden JA, van Tulder MW, Tomlinson G: Systematic review: strategies for using exercise therapy to improve outcomes in chronic low back pain. Ann Intern 

Med, 2005, 142: 776–785. [Medline]  [CrossRef]
29) Endleman I, Critchley DJ: Transversus abdominis and obliquus internus activity during pilates exercises: measurement with ultrasound scanning. Arch Phys 

Med Rehabil, 2008, 89: 2205–2212. [Medline]  [CrossRef]
30) Danneels LA, Vanderstraeten GG, Cambier DC, et al.: A functional subdivision of hip, abdominal, and back muscles during asymmetric lifting. Spine, 2001, 

26: E114–E121. [Medline]  [CrossRef]
31) Lee CW, Hyun J, Kim SG: Influence of pilates mat and apparatus exercises on pain and balance of businesswomen with chronic low back pain. J Phys Ther 

Sci, 2014, 26: 475–477. [Medline]  [CrossRef]

http://www.ncbi.nlm.nih.gov/pubmed/22246216?dopt=Abstract
http://dx.doi.org/10.1249/MSS.0b013e318248f665
http://www.ncbi.nlm.nih.gov/pubmed/24700138?dopt=Abstract
http://dx.doi.org/10.2522/ptj.20130568
http://www.ncbi.nlm.nih.gov/pubmed/23294694?dopt=Abstract
http://dx.doi.org/10.1016/j.jbmt.2012.08.003
http://www.ncbi.nlm.nih.gov/pubmed/20972339?dopt=Abstract
http://dx.doi.org/10.2519/jospt.2011.3393
http://www.ncbi.nlm.nih.gov/pubmed/21856719?dopt=Abstract
http://dx.doi.org/10.1177/0269215511411113
http://www.ncbi.nlm.nih.gov/pubmed/21457897?dopt=Abstract
http://dx.doi.org/10.1016/j.ctcp.2010.09.005
http://dx.doi.org/10.1016/j.ctcp.2010.09.005
http://www.ncbi.nlm.nih.gov/pubmed/23331384?dopt=Abstract
http://dx.doi.org/10.1186/1471-2288-13-7
http://www.ncbi.nlm.nih.gov/pubmed/24984069?dopt=Abstract
http://dx.doi.org/10.1371/journal.pone.0100402
http://www.ncbi.nlm.nih.gov/pubmed/19083695?dopt=Abstract
http://dx.doi.org/10.1016/j.jbmt.2007.11.004
http://www.ncbi.nlm.nih.gov/pubmed/24179139?dopt=Abstract
http://dx.doi.org/10.2522/ptj.20130030
http://www.ncbi.nlm.nih.gov/pubmed/26161653?dopt=Abstract
http://dx.doi.org/10.1371/journal.pone.0132634
http://www.ncbi.nlm.nih.gov/pubmed/24435105?dopt=Abstract
http://dx.doi.org/10.2522/ptj.20130277
http://www.ncbi.nlm.nih.gov/pubmed/23064732?dopt=Abstract
http://dx.doi.org/10.2522/ptj.20120190
http://www.ncbi.nlm.nih.gov/pubmed/12592542?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11246692?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15522646?dopt=Abstract
http://dx.doi.org/10.1016/j.math.2004.06.002
http://www.ncbi.nlm.nih.gov/pubmed/20801670?dopt=Abstract
http://dx.doi.org/10.1016/j.jelekin.2010.08.003
http://www.ncbi.nlm.nih.gov/pubmed/15867410?dopt=Abstract
http://dx.doi.org/10.7326/0003-4819-142-9-200505030-00014
http://www.ncbi.nlm.nih.gov/pubmed/18996251?dopt=Abstract
http://dx.doi.org/10.1016/j.apmr.2008.04.025
http://www.ncbi.nlm.nih.gov/pubmed/11246393?dopt=Abstract
http://dx.doi.org/10.1097/00007632-200103150-00003
http://www.ncbi.nlm.nih.gov/pubmed/24764614?dopt=Abstract
http://dx.doi.org/10.1589/jpts.26.475

