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Abstract: Objective to systematically evaluate the efficacy of Pilates exercises for 

nonspecific low back pain. Methods Computerized searches of CNKI, Wan fang Data, VIP 

and PubMed, EM base, and Web of science databases for randomized controlled trial 

studies on risk factors for NLBP published since the database was created until March 1, 

2022. Literature extraction and risk of bias evaluation were performed independently by 2 

investigators, and Meta-analysis was performed using RevMan5.4 software. Results A 

total of 14 included RCTs containing 975 patients were included. Meta-analysis results 

showed that in terms of relief of low back pain, VAS scores in the Pilates exercise group 

were statistically significant compared to other muscle group training [MD=-1.71, 95% CI 

(-3.86,0.45), Z=1.55, P=0.003<0.05], while compared to other exercise workouts 

[ MD=0.25, 95% CI (-3.72,4.21), Z=0.12, P=0.9>0.05] and medication and physical 

therapy [MD=-1.15, 95% CI (-2.75,0.46), Z=1.40, P=0.16>0.05] were not significantly 

different compared to other exercise workouts [ MD= -0.55, 95% CI (-1.16,0.06), Z=1.76, 

P=0.08>0.05] and routine care and missionary group [MD=-0.85, 95% CI (-1.80,0.10), 

Z=1.75, P=0.08>0.05] compared to other exercise [MD=-0.55, 95% CI (-1.16,0.06), 

Z=1.76, P=0.08>0.05]. In terms of improving low back dysfunction, the Pilates exercise 

group ODI scores were significantly different compared to other muscle group training 

[MD=-2.35, 95% CI (-4.06,-0.65), Z=2.71, P=0.007] and medication and physiotherapy 

[MD=-10.25, 95% CI (-11.24,-9.26), Z=20.34, P<0.00001 ] were significantly different 

compared to other exercise workouts, QBPDS scores in the Pilates exercise group were not 

statistically significant compared to other exercise workouts [MD=-1.11, 95% CI 

(-6.48,4.27), Z=0.40, P=0.69], RMDQ scores in the Pilates exercise group were not 

statistically significant compared to the usual care and mission group [MD=-1.60, 95% CI 

(-3.06,-0.15) Z=2.16, P=0.03] were significantly different. Conclusion Pilates exercises 

improve low back dysfunction in patients with non-specific low back pain. Pilates 

exercises are more effective than other muscle group training in relieving low back pain, 

while there is no significant difference compared to other exercise exercises, and drug and 

physical therapy, as well as conventional care and missionary therapy. 
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1. Introduction 

Non-specific low back pain (NLBP) is one of the more common clinical disorders of the 

musculoskeletal system and refers to a group of symptoms associated with lower back pain and 

dysfunction without pathological factors or abnormal anatomical changes [1]. According to a global 

epidemiological survey of low back pain, the global prevalence of low back pain is 18.3% [2], of 

which NLBP accounts for approximately 85% [3]. Due to the high incidence and recurrent nature of 

the disease, a large number of people are disabled by low back pain [4], which seriously affects the 

normal work and life of patients and is gradually gaining the attention of doctors and patients [5]. As 

the pathogenesis of the disease is still unclear, oral analgesics, topical ointments and physiotherapy 

are often used to relieve local symptoms, however, according to the evidence-based guidelines of 

the North American Spine Society, aerobic rehabilitation has been shown to have higher evidence of 

recommended use than its treatment modalities [6]. 

According to current research on rehabilitation interventions for NLBP, appropriate exercise has 

been found to have a better effect on patients' low back pain and dysfunction relief compared to 

other interventions [7]. The Pilates method is a widely used exercise intervention for patients with 

low back pain to help stabilise the lumbar pelvis and restore related muscle function [8], and has 

been widely used in recent years for patients with NLBP [9-11]. Although Pilates therapy has been 

clinically accepted for the treatment of NLBP [12, 13], there is still some controversy, for example, 

some systematic evaluations have shown that Pilates relieves pain but does not reduce disability 

compared to placebo or normal daily activities [14, 15], while others have shown that Pilates does not 

reduce disability or pain [16], in addition, in several other systematic evaluations it was concluded 

that Pilates compared to any other form of exercise [16, 17], while some studies have concluded that 

there are significant differences in the treatment effects of Pilates and other exercises for patients 

with low back pain relief and disability [18, 19]. Therefore, the aim of this study was to investigate the 

effectiveness of Pilates exercise interventions for low back pain and dysfunction in NLBP patients 

through a systematic evaluation, with a view to guiding clinical rehabilitation treatment. 

2. Materials and methods 

2.1 Inclusion and exclusion criteria 

2.1.1 Inclusion criteria  

(i)Study design: randomised controlled trial (RCT study). (ii) Study population: Patients aged 

17-80 years with intermittent episodes of low back pain for no less than 3 months, regardless of 

gender. (iii) Intervention: The control group was given other treatment modalities than Pilates and 

the treatment group was given Pilates intervention, of which the sessions were of unlimited duration. 

(iv) Outcome indicators: Visual Analogue Scale (VAS), Numerical Rating Scale(NRS), Oswestry 

Low Back Pain Disability Index (ODI), Roland-Morris Disability Questionnaire (RMDQ), Quebec 

back pain disability scale (QBPDS). 

2.1.2 Exclusion criteria  

(i) Non-RCT studies. (ii) Studies whose subjects did not meet the criteria. (iii) Duplicate 

published literature, literature with missing data. (iv) Studies in which the treatment group was a 

non-Pilates intervention. (v) The language of the literature was not Chinese or English. 
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2.2 Search Strategy 

Computer search of CNKI, Wan fang Data, VIP and PubMed, EM base, and Web of science 

databases for relevant studies published from the time of database creation to March 1, 2022. 

Take PubMed as an example, the search strategy is  

#1 low back pain OR backache OR Non-specific low back pain OR Chronic low back pain 

#2 Pilates method OR Pilates exercise 

#3 #1 AND #2 

2.3 Literature screening and data extraction 

Two researchers independently searched, screened, extracted and cross-checked the literature for 

discussion, and consulted a third researcher in case of disagreement and made a judgment. The 

literature was screened by first browsing the titles and abstracts for initial screening, and then 

reading the full text carefully for re-screening to determine inclusion after excluding apparently 

irrelevant literature. Note Express 3.5.0 was used to manage the literature, remove duplicates, and 

create a table of relevant information using Excel 2010. The extracted content included: first author, 

year of publication, country, sample size, intervention, age, duration of treatment, time of 

assessment, and outcome evaluation index. 

2.4 Quality evaluation 

Quality evaluation was performed using the Cochrane Collaboration Network recommended 

systematic evaluator's manual 5.1.0 for RCT risk of bias evaluation. The seven main aspects were: 

randomized protocol generation, allocation concealment, blinding (subjects and treatment 

implementers), blinding (outcome evaluators), data completeness, selective reporting, and others. 

The level of risk of bias included "low risk", "high risk", and "unclear". 

2.5 Statistical analysis 

Meta-analysis was performed using Rev Man 5.3 software. The type of data in this study was a 

measure, so the mean difference (MD) and 95% CI were used to represent continuous variables. 

The included literature was analyzed by χ2 test and I2 value to test heterogeneity; if P > 0.10 and I2 

< 50%, heterogeneity between studies was considered small and a fixed-effects model was used for 

the combined analysis; if P ≤ 0.10 and I2 ≥ 50%, heterogeneity between studies was considered 

significant and a random-effects model was used for the combined analysis, and sensitivity analysis 

could be done to explore the source of heterogeneity. If the number of included literature was 

comparable, funnel plots could be used to explore whether there was publication bias. 

3. Result 

3.1 Literature search results and general information 

A total of 236 papers were searched in Chinese and English databases such as CNKI, Wan fang 

Data, VIP and PubMed, EM base, and Web of science, respectively, and 204 papers were obtained 

after using Note Express 3.5.0 to manage and remove duplicate papers, and 112 papers were 

obtained after reading the titles and abstracts of the papers and initial screening. After reading the 

titles and abstracts, 112 papers were obtained, 98 papers were deleted after further full-text reading, 

and 14 papers were finally included, including 4 papers in Chinese [20-23] and 10 papers in English 
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[24-33]. The literature screening process is shown in Figure 1, and the general information of included 

studies is shown in Table 1. 

Table 1: General information of the included studies 

Inclusion in 

studies 
Country 

Sample 

size(T/C) 
Intervention(T/C) Age (Y) Treatment 

Evaluation 

time 

Evaluation 

Indicators 

Meng Manman 

2022 [20] 
China 34/32 

STM+ Pilates / 

STM 

44.21±10.97/ 

44.39±10.03 
1M  VAS/ODI 

Han Feng 

2017 [21] 
China 30/30 

Massage + Pilates / 

Massage 

49.7±9.14/ 

49.98±9.69 
2W 

Before T, 

after T 

2W ,12 W 

VAS/ODI 

Luo Minghui 

2019 [22] 
China 32/32 

STM+ Pilates/ 

STM 

3.24±11.54/ 

45.16±10.37 
4W  VAS/ODI 

Nan Haiou  

2015 [23] 
China 40/40 

Pilates / 

Education 

40.21±11.16/ 

41.75±10.85 
2W Concurrent VAS 

Rydeard  

2006 [24] 
China 21/18 

Pilates / 

Routine 

34±8/ 

37±9 
4W 

After T 

3M,6M,9M  
RMDQ/NRS 

Donzelli 

2006 [25] 
America 21/22 

Pilates / 

Back muscle 

training 

20-65 2W 
After T 

1M,3M,6M 
ODI/VAS 

Ricci  

2019 [26] 
Brazil 37/37 

Pilates / 

Running 
 8W 

After T 8W、
6M 

NRS/RMDQ 

Mostagi 

2015 [27]  
Brazil 11/11 

Pilates / 

General Exercise 

36.1±9/ 

34.7±8.1 
8W After T 3M VAS/QBPDS 

Cruz-Diaz  

2016 [28]  
Spain 57/55 

Pilates + 

Physiotherapy / 

Physiotherapy 

69.57±2.188/ 

72.69±3.532 
6W 

Before T, 

After T 6W, 

1Y 

NRS/ODI 

Miyamoto  

2013 [29] 
Brazil 43/43 

Pilates / 

Education 

38.3±11.4/ 

40.7±11.8 
6W 

After T 

6W,6M 
NRS/RMDQ 

Natour  

2015 [30]  
America 30/30 

Pilates + Drugs / 

Drugs 

47.79±11.47/ 

48.08±12.98 
6W 

After T 

3M,6M 
VAS/RMDQ 

Patti  

2016 [31] 
Italy 19/19 

Pilates / 

Drugs 

41.31±11.24/ 

41.63±13.01 
14W After T ODI 

Caroline 

2021 [32] 
Brazil 72/72 

Pilates / 

Running 
 6W After T 6M VAS/QBPDS 

Wajswelner   

2012 [33] 
Australia 44/43 

Pilates / 

General Exercise 

49.3±14.1/ 

48.9±16.4 
6W 

After 

6W,12W,24

W 

QBPDS/NRS 

Note T: Treatment group, C: Control group, W: week , M: Moth, Y:Year TM: Suspension training 

method，VAS: Visual Analogue Scale，NRS: Numerical Rating Scale，ODI: Oswestry Low Back 

Pain Disability Index，RMDQ: Roland-Morris Disability Questionnaire，QBPDS: Quebec back pain 

disability scale. 

3.2 Inclusion and baseline status 

The 14 RCTs included included 975 patients, including 491 patients in the intervention group 

and 484 patients in the control group. Two of the studies did not involve information on the age of 

the patients [26,32], two studies did not indicate the time of assessment [20, 22], and the remaining 10 

were comparable in terms of patient age, duration of treatment, time of assessment and evaluation 

indexes. 

3.3 Interventions and treatment course 

Of the 14 studies included, all were two-arm trials, divided into treatment and control groups. 
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Among them, they can be divided into 4 groups according to the intervention, namely, the efficacy 

of Pilates exercise versus other muscle group training [20, 22, 25]; Pilates exercise versus other sports 

exercises [26, 27, 32, 33]; Pilates exercise versus medication and physiotherapy [21, 28, 30, 31]; and Pilates 

exercise versus conventional care and preaching [23, 24, 29]. Among the 14 studies, the shortest 

intervention duration was 2 weeks and the longest was 14 weeks.  

3.4 Closing indicators  

Among the included studies, pain assessment was dominated by VAS and NRS, of which eight 

were evaluated using VAS [20-23, 25, 27, 30, 32] and five using NRS [24, 26, 28, 29, 33]. Functional impairment 

was evaluated using ODI, RMDQ and QBPDS, of which 6 were evaluated using ODI [20-22, 25, 28, 31], 

4 were assessed using RMDQ [24, 26, 29, 30] and 3 using QBPDS scales [27, 32, 33]. 

3.5 Literature quality evaluation 

Of the 14 RCTs included, seven used the random number table method [20,22,24,27,28,30,32], one used 

computer randomly generated serial numbers [26], and six did not specify a random method 
[21,23,25,29,31,33]. In terms of allocation concealment, 10 papers described it meticulously [24-33]. In 

terms of blinded implementation, five papers mention it [24-27,30]. four papers report the number of 

missed interviews and the specific reasons [24,25,28,32]. The risk of bias and the weight of each 

component of bias for the specific included studies are shown in Figures 2 and 3. 

 

Figure 1: Literature screening process 
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Figure 2: Risk of bias in included studies 

 

Figure 3: Bias weight of each component 

3.6 Comparison of the efficacy of Pilates exercise with other muscle groups training 

3.6.1 VAS  

A total of 3 studies [20, 22, 25] (173 cases) were included, and the heterogeneity test suggested 

significant heterogeneity between studies (I2=89%, P=0.0001), so a random-effects model analysis 

was used, and the combined effect size MD=-1.71, 95% CI (-3.86,0.45), Z=1.55, P=0.003, 

suggesting that the differences were statistically significant. The results showed that the Pilates 

exercise group had better VAS scores than the other muscle groups trained. See Figure 4.  

 

Figure 4: VAS scores of Pilates exercise with other muscle groups training 
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3.6.2 ODI  

A total of 3 studies [20, 22, 25] (173 cases) were included, and the heterogeneity test suggested 

heterogeneity between studies (I2=86%, P=0.0006), so a random effects model analysis was used, 

and the combined effect size MD=-2.35, 95% CI (-4.06,-0.65), Z=2.71, P=0.007, suggesting that the 

differences were statistically significant. The results showed that the Pilates exercise group had 

better ODI scores than the other muscle groups trained. See Figure 5.  

 

Figure 5: ODI scores of Pilates exercise with other muscle groups training 

3.7 Pilates exercise with other sports exercise 

3.7.1 VAS 

A total of 2 studies [27, 32] (166 cases) were included, and the heterogeneity test suggested 

heterogeneity between studies (I2=95%, P<0.0001), so a random-effects model analysis was used, 

and the combined effect size MD=0.25, 95% CI (-3.72, 4.21), Z=0.12, P=0.9>0.05, suggesting that 

the differences were not statistically significant. The results showed that the VAS scores in the 

Pilates exercise group were not significantly different from the other exercise workout groups. See 

Figure 6. 

.  

Figure 6: VAS scores of Pilates exercise with other sports exercise 

3.7.2 NRS  

A total of 2 studies [26, 33] (161 cases) were included, and the heterogeneity test suggested no 

significant heterogeneity between studies (I2=29%, P=0.23), and the combined effect size 

MD=-0.55, 95% CI (-1.16, 0.06), Z=1.76, P=0.08>0.05, using a fixed effects model analysis, 

suggesting that the differences were not statistically significant. The NRS scores in the Pilates 

exercise group were not considered significantly different from the other exercise exercise groups. 

Combining the results of VAS and NRS scores, it was concluded that there was no significant 

difference between Pilates exercise and other exercise workouts in terms of low back pain in NLBP 

patients. See Figure 7. 

 

Figure 7: NRS scores of Pilates exercise with other sports exercise 
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3.7.3 QBPDS  

A total of 3 studies [27, 32, 33] (253 cases) were included, and the heterogeneity test suggested that 

heterogeneity was seen between studies (I2=69%, P=0.04), so a random effects significant analysis 

was used, and the combined effect size MD=-1.11, 95% CI (-6.48,4.27), Z=0.40, P=0.69>0.05, 

suggesting that the difference was not statistically significant , showing no significant difference in 

QBPDS scores between the Pilates exercise group and the other exercise workout groups. See 

Figure 8.  

 

Figure 8: QBPDS scores of Pilates exercise with other sports exercise 

3.8 Pilates exercise with medication and physical therapy 

3.8.1 VAS 

A total of 2 studies [21, 30] (120 cases) were included, and the heterogeneity test suggested that 

significant heterogeneity was seen between studies (I2=90%, P=0.001), so a random effects model 

analysis was used, and the combined effect size MD=-1.15, 95% CI (-2.75,0.46), Z=1.40, 

P=0.16>0.05, suggesting that the difference was not statistically significant , concluding that the 

VAS scores in the Pilates exercise group were not significantly different from the drug and physical 

therapy groups. See Figure 9.  

 

Figure 9: VAS scores of Pilates exercise with medication and physical therapy 

3.8.2 ODI  

A total of three studies [21, 28, 31] (172 cases) were included, and the heterogeneity test suggested 

significant heterogeneity between studies (I2=89%, P=0.0002), and the heterogeneity analysis 

revealed that the overlap between the confidence intervals of Patti [31] and other studies was 

significantly different, so it was excluded and the remaining two studies [21, 28] (134 cases) were 

subjected to the heterogeneity The results showed that there was no significant heterogeneity 

between the two studies (I2=16%, P=0.27), so a fixed-effects model was used to analyze the 

combined effect size MD=-10.25, 95% CI (-11.24,-9.26), Z=20.34, P<0.00001, suggesting that the 

difference was statistically significant and that the Pilates exercise group had better ODI scores than 

the drug and physiotherapy groups. See Figure 10. 
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Figure 10: ODI scores of Pilates exercise with medication and physical therapy 

3.9 Pilates exercise with routine care and awareness 

3.9.1 NRS  

A total of 2 studies [24, 29] (125 cases) were included, and the heterogeneity test suggested no 

significant heterogeneity between studies (I2=26%, P=0.25), so a fixed-effects model analysis was 

used, and the combined effect size MD=-0.85, 95% CI (-1.80,0.10), Z=1.75, P=0.08>0.05, 

suggesting that the differences were not statistically significant, showed no significant difference 

between NRS scores and conventional care and mission in the Pilates exercise group. See Figure 11. 

 

Figure 11: NRS scores of Pilates exercise with routine care and awareness 

3.9.2 RMDQ  

A total of 2 studies [24, 29] (125 cases) were included, and the heterogeneity test suggested no 

significant heterogeneity between studies (I2=0%, P=0.46), so a fixed-effects model analysis was 

used, and the combined effect size MD=-1.60, 95% CI (-3.06,-0.15), Z=2.16, P=0.03, suggesting 

that the difference was statistically significant and that the Pilates exercise group had significantly 

better RMDQ scores than the conventional care and missionary group. See Figure 12. 

 

Figure 12: RMDQ scores of Pilates exercise with routine care and awareness 

4. Discussion 

Exercise interventions have been more commonly used in the treatment of patients with chronic 

pain and play an important role in the rehabilitation of patients with NLBP in particular [34]. In the 

past few years, Pilates exercises have been one of the most popular exercise programs in clinical 

practice [35]. In this study, we conducted a systematic evaluation of the relevant literature on the 

efficacy of Pilates exercise on low back pain and dysfunction in patients with NLBP, with the aim 

of comparing the differences in efficacy with other treatment modalities through objective evidence 

provided by evidence-based medicine. 
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The results of the systematic analysis showed that Pilates exercise was superior to other muscle 

group training, medication and physiotherapy, and conventional nursing preaching in improving 

low back dysfunction, with significant differences in the comparison of ODI and RMDQ scores, 

whereas there were no significant differences in the QBPDS dysfunction rating scale used 

compared to other exercise programs. This may be related to the use of QBPDS scores to detect 

changes in patients' conditions, the lack of more subtle differences, the vulnerability of the scale to 

cultural differences [36], the small number of included studies [27, 32, 33], and the more significant 

differences in the age distribution of the patients recruited. In terms of pain control in NLBP 

patients, the VAS scores in the Pilates exercise group were more favorable compared to other 

muscle group training, while there were no significant differences compared to other exercise 

workouts, medications and physical therapy, and the routine care mission group; the NRS scores in 

the Pilates exercise group were not significantly different compared to other exercise workouts and 

the routine care mission. Similar findings have been reported in several foreign studies, such as the 

lack of studies that clearly demonstrate the efficacy of specific Pilates exercise programs over other 

interventions in the treatment of chronic pain [37, 38], in addition, 2 systematic reviews concluded that 

Pilates methods did not improve pain status in patients with low back pain [39, 40], and the available 

evidence does not demonstrate the superiority of Pilates-based exercise over other forms of exercise 

to reduce pain in patients with persistent NLBP [41]. This may be related to the duration [42, 43], 

frequency of treatment [34], and intensity of treatment, while the duration, frequency, and intensity of 

Pilates exercises varied in the studies included in this paper. 

Analyzing the reasons for the high heterogeneity, we believe that it may be related to patient age 

and baseline information as well as the duration of treatment and visits. Second, this study included 

14 publications involving 975 patients, which has the drawback of small number of included 

publications and sample size. In addition, only the word random was mentioned in the generation of 

random sequences in 6 publications, without specifying the randomization scheme, and the 

allocation concealment and blinding methods were not specified in most of the studies when 

implementing the scheme, which shows that the overall quality of the included studies was not high, 

leading to some limitations in the argumentative nature of the Meta-analysis results. 

Pilates exercise is an exercise system developed by Joseph Pilates and is a widely used 

rehabilitation measure in the clinical treatment of NLBP. It is able to exercise the core muscle 

groups [44] and enhance muscular endurance [45], thus relieving patient pain, maintaining and 

improving the appearance of normal activity posture, achieving body balance, increasing the range 

of motion and mobility of the trunk and limbs, and thus improving the quality of patient survival 
[46]. 

5. Prospect 

In this study, the superior efficacy of Pilates exercise in improving low back dysfunction in 

NLBP patients has been confirmed, however, there are several limitations: first, the limited number 

of included literature, the inconsistent scales used, the length of treatment sessions, and the wide 

variation in age distribution led to high heterogeneity among the included studies, making the 

argument less valid; second, the occurrence of adverse events was not addressed, thus failing to In 

addition, Pilates exercise seems to be better at restoring lumbar dysfunction in NLBP patients, 

however, it has no significant advantage over other sports exercises, medication and physical 

therapy, and conventional care and education in terms of lumbar pain. Based on this, the following 

issues need to be addressed in future clinical studies: (i) Further high-quality, large-sample 

randomized controlled studies are needed to reduce heterogeneity and improve the validity of the 

results. (ii) The occurrence of adverse events should be emphasized in the studies to effectively 
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ensure safety during treatment. (iii) Future studies need to focus on the effectiveness of Pilates 

exercise compared with other exercise, medication and physical therapy, and conventional care and 

education in relieving low back pain. (iv) The comparison of the efficacy of Pilates exercise with 

other exercise exercises, medication and physical therapy, and conventional care and education in 

relieving patients' low back pain is needed in future studies to validate the ideas of this study. 

Conflict of interest statement: All authors declare that there is no conflict of interest. 

References 

[1] Maher Chris, Underwood Martin, Buchbinder Rachelle. Non-specific low back pain[J]. Lancet, 

2017,389(10070):736-747.  

[2] Hoy Damian, Bain Christopher, Williams Gail, et al. A systematic review of the global prevalence of low back pain[J]. 

Arthritis Rheum, 2012,64(6):2028-2037. 

[3] Violante Francesco S, Mattioli Stefano, Bonfiglioli Roberta. Low-back pain[J]. Handb Clin Neurol, 2015, 131: 

397-410. 

[4] Balagué Federico, Mannion Anne F, Pellisé Ferran, et al. Non-specific low back pain[J]. Lancet, 2012, 379 (9814): 

482-491. 

[5] Hall James A, Konstantinou Kika, Lewis Martyn, et al. Systematic Review of Decision Analytic Modelling in 

Economic Evaluations of Low Back Pain and Sciatica[J]. Appl Health Econ Health Policy, 2019,17(4):467-491. 

[6] Shi Yubo, Guo Weichun, Yu Ling. Non-specific low back pain: interpretation of North American Spine Society (NASS) 

guidelines for evidence-based medicine[J].Chin J Repar Reconstr Surg, 2021,35(10):1336-1340. 

[7] Searle Angela, Spink Martin, Ho Alan, et al. Exercise interventions for the treatment of chronic low back pain: a 

systematic review and meta-analysis of randomised controlled trials[J]. Clin Rehabil, 2015,29(12):1155-1167. 

[8] Eliks Małgorzata, Zgorzalewicz-Stachowiak Małgorzata, Zeńczak-Praga Krystyna. Application of Pilates-based 

exercises in the treatment of chronic non-specific low back pain: state of the art[J]. Postgrad Med J, 2019, 95(1119): 

41-45. 

[9] Natour Jamil, Cazotti Luciana de Araujo, Ribeiro Luiza Helena, et al. Pilates improves pain, function and quality of 

life in patients with chronic low back pain: a randomized controlled trial[J]. Clin Rehabil, 2015,29(1):59-68. 

[10] Marshall Paul W M, Kennedy Suzanne, Brooks Cristy, 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[J]. Spine (Phila Pa 

1976), 2013,38(15):E952-E959. 

[11] Miyamoto Gisela C, Costa Leonardo O P, Cabral Cristina M N. Efficacy of the Pilates method for pain and disability 

in patients with chronic nonspecific low back pain: a systematic review with meta-analysis[J]. Braz J Phys Ther, 

2013,17(6):517-532. 

[12] Domingues de Freitas Cíntia, Costa Deborah Araujo, Junior Nelson Carvas, et al. Effects of the pilates method on 

kinesiophobia associated with chronic non-specific low back pain: Systematic review and meta-analysis[J]. J Bodyw Mov 

Ther, 2020,24(3):300-306. 

[13] Kwok Boon Chong, Lim Justin Xuan Li, Kong Pui Wah. The Theoretical Framework of the Clinical Pilates Exercise 

Method in Managing Non-Specific Chronic Low Back Pain: A Narrative Review[J]. Biology (Basel), 2021,10(11). 

[14] Aladro-Gonzalvo Arián R, Araya-Vargas Gerardo A, Machado-Díaz Míriam, et al. Pilates-based exercise for 

persistent, non-specific low back pain and associated  functional disability: a meta-analysis with meta-regression[J]. J 

Bodyw Mov Ther, 2013,17(1):125-136. 

[15] Lim Edwin Choon Wyn, Poh Ruby Li Choo, Low Ai Ying, 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]. J Orthop 

Sports Phys Ther, 2011,41(2):70-80. 

[16] Pereira Ligia M, Obara Karen, Dias Josilainne M, 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[J]. 

Clin Rehabil, 2012,26(1):10-20. 

[17] Wells Cherie, Kolt Gregory S, Marshall Paul, et al. The effectiveness of Pilates exercise in people with chronic low 

back pain: a systematic review[J]. PLoS One, 2014,9(7):e100402. 

[18] La Touche Roy, Escalante Karla, Linares María Teresa. Treating non-specific chronic low back pain through the 

Pilates Method[J]. J Bodyw Mov Ther, 2008,12(4):364-370. 

[19] Posadzki Paul, Lizis Pawel, Hagner-Derengowska Magdalena. Pilates for low back pain: a systematic review[J]. 

Complement Ther Clin Pract, 2011,17(2):85-89. 

[20] Meng Manman, Luo Renzhang. Effect of suspension training combined with pilates on core strength of patients 

with chronic low back pain[J]. Chin Manipul Rehabil Med, 2022,13(04):18-20. 

46



[21] Han Feng. Clinical study on pirate exercise combined with Traditional Chinese Medicine in the treatment of 

chronic nonspecific low back pain[D]. Hebei Med Univ,2017. 

[22] Luo Minghui. Effects of Pilates exercise on pain and lumbar function of patients with chronic low back 

pain[J].Genomics Appl Biol,2019,38(07):3263-3267. 

[23] Nan Haiou, Du Ye, Li Jianfeng, et al. Observation on the changes of peak body weight ratio of sitting and standing 

core muscle training isotachometer in chronic nonspecific low back pain[J]. J Inner Mongolia Med Univ, 

2015,37(06):576-579. 

[24] Rydeard Rochenda, Leger Andrew, Smith Drew. Pilates-based therapeutic exercise: effect on subjects with 

nonspecific chronic low back pain and functional disability: a randomized controlled trial[J]. J Orthop Sports Phys Ther, 

2006,36(7):472-484. 

[25] Donzelli S, Di Domenica E, Cova A M, et al. Two different techniques in the rehabilitation treatment of low back pain: 

a randomized controlled trial[J]. Eura Medicophys, 2006,42(3):205-210. 

[26] Ricci Natalia Aquaroni, de Oliveira Naiane Teixeira Bastos, Dos Santos Franco Yuri Rafael, et al. Effectiveness of 

the Pilates method versus aerobic exercises in the treatment of older adults with chronic low back pain: a randomized 

controlled trial protocol[J]. BMC Musculoskelet Disord, 2019,20(1):250. 

[27] Mostagi Fernanda Queiroz Ribeiro Cerci, Dias Josilainne Marcelino, Pereira Ligia Maxwell, et al. Pilates versus 

general exercise effectiveness on pain and functionality in non-specific chronic low back pain subjects[J]. J Bodyw Mov 

Ther, 2015,19(4):636-645. 

[28] Cruz-Díaz David, Martínez-Amat Antonio, Osuna-Pérez M C, et al. Short- and long-term effects of a six-week 

clinical Pilates program in addition to physical therapy on postmenopausal women with chronic low back pain: a 

randomized controlled trial[J]. Disabil Rehabil, 2016,38(13):1300-1308. 

[29] Miyamoto Gisela C, Costa Leonardo Oliveira Pena, Galvanin Thalissa, 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[J]. Phys 

Ther, 2013,93(3):310-320. 

[30] Natour Jamil, Cazotti Luciana de Araujo, Ribeiro Luiza Helena, et al. Pilates improves pain, function and quality of 

life in patients with chronic low back pain: a randomized controlled trial[J]. Clin Rehabil, 2015,29(1):59-68. 

[31] Patti Antonino, Bianco Antonino, Paoli Antonio, et al. Pain Perception and Stabilometric Parameters in People With 

Chronic Low Back Pain After a Pilates Exercise Program: A Randomized Controlled Trial[J]. Med (Baltimore), 

2016,95(2):e2414. 

[32] Caroline Ribeiro Tottoli, Maurits van Tulder, Everton Nunes da Silva, et al. Effectiveness and cost-effectiveness of 

Pilates versus home-based exercises in individuals with chronic non-specific low back pain: randomised controlled trial 

protocol[J]. Eur J Physiother, 2021,23(2):95-101. 

[33] Wajswelner Henry, Metcalf Ben, Bennell Kim. Clinical pilates versus general exercise for chronic low back pain: 

randomized trial[J]. Med Sci Sports Exerc, 2012,44(7):1197-1205. 

[34] Miyamoto Gisela Cristiane, Franco Katherinne Ferro Moura, van Dongen Johanna M, et al. Different doses of 

Pilates-based exercise therapy for chronic low back pain: a randomised controlled trial with economic evaluation[J]. Br 

J Sports Med, 2018,52(13):859-868. 

[35] Wang Xueqiang, Chen Peijie, Jiao Wei, et al.Expert consensus on exercise therapy for low back pain[J].Chin Sport 

Sci,2019,39(03):19-29. 

[36] Wewege Michael A, Jones Matthew D, McAuley James H. Clinimetrics: Quebec Back Pain Disability Scale[J]. J 

Physiother, 2020,66(4):270. 

[37] Patti Antonino, Bianco Antonino, Paoli Antonio, et al. Effects of Pilates exercise programs in people with chronic 

low back pain: a systematic review[J]. Med (Baltimore), 2015,94(4):e383. 

[38] Paolucci Teresa, Attanasi Carmine, Cecchini Walter, et al. Chronic low back pain and postural rehabilitation 

exercise: a literature review[J]. J Pain Res, 2019,12:95-107. 

[39] Pereira Ligia M, Obara Karen, Dias Josilainne M, 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[J]. 

Clin Rehabil, 2012,26(1):10-20. 

[40] Wells Cherie, Kolt Gregory S, Marshall Paul, et al. Effectiveness of Pilates exercise in treating people with chronic 

low back pain:  a systematic review of systematic reviews[J]. BMC Med Res Methodol, 2013,13:7. 

[41] Lim Edwin Choon Wyn, Poh Ruby Li Choo, Low Ai Ying, 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]. J Orthop 

Sports Phys Ther, 2011,41(2):70-80. 

[42] Sullivan Amy Burleson, Scheman Judith, Venesy Deborah, et al. The role of exercise and types of exercise in the 

rehabilitation of chronic pain: specific or nonspecific benefits[J]. Curr Pain Headache Rep, 2012,16(2):153-161. 

[43] Miyamoto Gisela C, Costa Leonardo O P, Cabral Cristina M N. Efficacy of the Pilates method for pain and disability 

in patients with chronic nonspecific low back pain: a systematic review with meta-analysis[J]. Braz J Phys Ther, 

2013,17(6):517-532. 

47



[44] Joyce Andrew A, Kotler Dana H. Core Training in Low Back Disorders: Role of the Pilates Method[J]. Curr Sports 

Med Rep, 2017,16(3):156-161. 

[45] Kamioka Hiroharu, Tsutani Kiichiro, Katsumata Yoichi, et al. Effectiveness of Pilates exercise: A quality evaluation 

and summary of systematic reviews based on randomized controlled trials[J]. Complement Ther Med, 2016,25:1-19. 

[46] Gou Yanyun, Lei Huangwei, Zeng Yi, et al. The effect of Pilates exercise training for scoliosis on improving spinal 

deformity and quality of life: Meta-analysis of randomized controlled trials[J]. Med (Baltimore), 2021,100(39):e27254. 

 

 

 

 

48




