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AIM & SCOPE OF THE STUDY 

 Aim of the study - To investigate & determine any changes in Trunk & pelvis Posture ,quality of life  & functional 

disability in chronic low back pain patients using different parameters like  lateral trunk alignment ,horizontal 

alignment of ASIS using posture analyser software, EQ-5D-5L questionnaire,& Roland Morris disability index 

respectively with the help of Mat Pilates training.. 

Scope of the study - Pilates exercise uses principles of rehabilitation that have scientific support for reducing low 

back pain by strengthening deep core muscles and improving motor control. However the effect of Pilates on HRQOL 

& Posture correction in people living with Chronic low back pain patients (CLBP) has remained poorly elucidated 

& till date there is lack of both Quantitative and Qualitative reporting of the posture correction by mat Pilates training. 

http://www.ijnrd.org/


     © 2023 IJNRD | Volume 8, Issue 3 March 2023 | ISSN: 2456-4184 | IJNRD.ORG 

IJNRD2303216 International Journal of Novel Research and Development (www.ijnrd.org)  
 

c99 
 

Thus in the current study a consolidate Quantitative and Qualitative outcome measure will be formulated for 

improvement of Trunk & Pelvis  posture, Quality of life & Functional disability in CLBP. 

     ABSTRACT 

Purpose: To investigate & analyze the effectiveness of mat Pilates training on improving trunk & pelvis posture, 

quality of life & functional disability in chronic low back patients. 

Methods: This was a single-blind, randomized clinical trial in which 10 physically active subjects aged between 20 

to 40 years with nonspecific chronic low back pain for more than six months were recruited. The study employed a 

pretest-posttest design, with a 6-week follow-up. For six weeks, the intervention group participated in a group-

supervised, mat-based Pilates program, The primary outcome was self-perceived health status measured using the 

EQ-5D-5L questionnaire in a structured form and posture analyser software . Secondary outcomes included intensity 

of pain & degree of disability using EQ-VAS & Roland Morris disability index respectively. 

Results: : By the end of the 6-week Pilates program, the intervention group achieved significant change in pelvis 

Posture, Quality of life & Functional disability in individuals having chronic low back pain but did not shows a 

significant change in trunk posture. 

Conclusions: An 6-week supervised Pilates-based core exercise program is an effective therapeutic modality for 

improving Posture, functional disability, self-perceived health status in patients with chronic low back pain. This 

finding could inform clinicians of better alternatives when they suggest exercise interventions for chronic low back 

pain. 

1.Introduction 

Lower back pain (LBP) is a global problem with a lifetime prevalence of 84% [6]. All age groups are affected, but 

the highest incidence of this symptom is among individuals between the fourth and seventh decades of life 

[6].Chronic low back pain (CLBP) is a highly prevalent incapacitating condition in developed countries, causing a 

great socioeconomic burden on healthcare systems worldwide (Meucci et al.,2015; Shmagel et al., 2016). While most 

low back pain episodes are brief, 5-10% of patients experience prolonged episodes exceeding three months, referred 

to as CLBP (Alleva et al., 2016).[10] CLBP is associated with a reduced health-related quality of life (HRQOL) due 

to the accompanying psychosocial stress, pain, and impairment to vitality and functional status (Due~nas et al., 2016; 
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Husky et al., 2018). Therefore, a valid and reliable HRQOL measure should be considered when evaluating a given 

intervention for CLBP and inform better resource allocation decisions.[10] 

 

Treatment options for chronic low back pain (CLBP) include pharmacologic intervention, physical therapy, 

therapeutic exercises, acupuncture, and psychosocial interventions (Oliveira et al., 2018; Urits et al., 2019). Unlike 

pharmacologic treatments and other invasive interventions that have potential side effects, exercises. Pilates is 

considered safe and often recommended by healthcare professionals (Dreisinger, 2014;Eliks et al., 2019; Gordon and 

Bloxham, 2016).[10] 

Pilates was first introduced by Joseph Pilates in the 1920s. The aim of Pilates concentrates on alignment, lumbopelvic 

muscle strengthening, and postural correction (Rahimimoghadam et al., 2017). Pilates exercise uses principles of 

rehabilitation methods that have scientific support for low back pain, such as strengthening of deep core muscles 

(such as transversus abdominis, multifidus, diaphragm, and pelvic floor muscles) and improving motor control (Eliks 

et al., 2019). By strengthening the spine-stabilising musculature and building endurance, Pilates exercise can 

ameliorate the symptoms of CLBP, which primarily originates from muscle or ligament strain (Urits et al., 2019). 

 

Pilates Method can be described as a mind-body approach to therapeutic exercises which is based on principles of 

centralization, concentration, control, precision, fluidity and breathing to promote stability and control of movements 

[8]. In populations with LBP there are promising results of pain reduction and improvement of functional status 

[7,15]. 

 

Modern Pilates practitioners perform in a series of approximately 25–50 simple, repetitive, low-impact flexibility 

and muscular endurance exercises with an emphasis on muscular exertion in the abdominals, lower back, hips, thighs, 

and buttocks. Using a core stabilization program such as Pilates has been hypothesized to increase muscular 

endurance and flexibility of the abdomen, low back, and hips and improve dynamic postural control, balance, and 

joint movement around the low back-pelvic-hip complex. Advocates of this system claim that exercises can be 

adapted to provide either a gentle strength training program suitable for rehabilitation or a challenging workout for 

skilled athletes. The exercises require no equipment, are simple enough for a beginner to be able to master in a 
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relatively short period, and fit well with the guidelines set forth by the American College of Sports Medicine (ACSM) 

(11). 

 

Pilates exercise uses principles of rehabilitation that have scientific support for reducing low back pain by 

strengthening deep core muscles and improving motor control. However the effect of Pilates on health related quality 

of life (HRQOL) & Posture correction in people living with CLBP has remained poorly elucidated & till date there 

is lack of both Quantitative and Qualitative reporting of the posture correction by mat Pilates training. Thus in the 

current study a consolidate outcome measure will be formulated for improvement in posture, quality of life(QOL) & 

functional disability using posture analyser software. 

 Posture analyser software analyses the standing posture of the patient. Its posture analysis protocol identifies key 

postural deviations from multiple views & exports all data to a report. Posture analysis protocol: it analyses the patient 

posture in three different views: Lateral view (Forward head angle, Shoulder protraction ,Genu Recurvatum), 

Anterior view (Lateral Head tilt ,Shoulder drop ,Lateral trunk sway ,Lateral pelvic drop ,Q-angle) Posterior view 

(Rearfoot eversion/inversion).  

2.Materials and methods 

 

This was a randomised, single-blind, clinical trial, 10 potential candidates for this trial were screened from the 

Ergowork physiotherapy clinic, Indrapuram. All candidates visited the outpatient clinics and had been diagnosed 

with low back pain. A total of 50 potential candidates were retrieved through the initial search, and they were sent 

questionnaires seeking information regarding their sex, age, duration of low back pain, and the presence of ongoing 

low back pain. A total of 30 questionnaires were returned via preliminary enrolment. Of these, 20 were excluded 

based on the following exclusion criteria: unable to participate in a 6-week long Pilates based exercise program, low 

back pain lasting less than 6 months, no low back pain at the time of the study; a history of spinal surgery, 

compression fracture, spondylolisthesis, or sciatica; ongoing pregnancy; or experiencing hypertension, 

cardiovascular disease, diabetes mellitus, liver disease, renal disease, rheumatoid arthritis, or other rheumatologically 

related pathologies(Fig no. 1). 
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After the screening for eligibility, 10 of 50 candidates were enrolled in this study. Informed consent was obtained 

from all participants who passed the secondary screening prior to the trial. 

INCLUSION CRITERIA: 

1. Only patients age between 20-40years are included. 

2. Individual having chronic low back more than 6 month. 

3. KEYWORDS: Mat Pilates, Posture, Chronic low back pain, Core strengthening ,Body alignment, systematic 

review ,randomized controlled trials. 

4. Full text, citied & articles written in English. 

5. Patients diagnoses with low back pain are included. 

6. All subjects should be able to read Hindi or English. 

7. Patients consented to participate in the study. 

EXCLUSION CRITERIA: 

1. Unable to participate in a 6-week long Pilates based exercise program. 

2. Low back pain lasting less than 3 months. 

3. No low back pain at the time of the study. 

4.A history of spinal surgery, compression fracture, spondylolisthesis, ongoing pregnancy; or experiencing 

hypertension, cardiovascular disease, diabetes mellitus, liver disease, renal disease, rheumatoid arthritis, or other  

rheumatologically related pathologies. 

2.1. Randomisation and blinding 

10 individuals were approached, due to the nature of the intervention, blinding to the participant and the therapists 

was not feasible. 

2.2. Intervention group 

The experimental group performed Pilates for 60 min per session, thrice a week. The entire program 

lasted 6 weeks, resulting in 18 sessions in total. Each session was composed of three parts: 10 min of warm-up, 40 

min of main exercise, and 10 min of rest. The exercise followed the six-movement principles of Pilates, including 

breath, axial elongation and core control, spine articulation, organization of the head, neck 

and shoulders, alignment & weight-bearing of the extremities; and finally, movement integration (Otto et al., 2004). 

Each movement was repeated 10-15 times for 2 to 3 repetitions. (Please see appendix for a full list of movements 

used). The intensity began at a beginner level and gradually increased over time to minimize the risk of unintended 
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injury to the participants. All exercises aimed to improve breathing, core stability, motor control, posture, flexibility, 

and mobility with the spine in a neutral position. No extra home program was mandated to the participants. The 

therapist done an ACE & ACSM internationally certified mat Pilates specialist course. 

2.3. Follow-up and outcome assessments 

Demographic data including age, sex, history of low back pain were collected at baseline. Posture analysis, Roland-

Morris Disability Index (RMDQ/RMDQ-TW), and EQ-5D questionnaire/VAS were collected at the designated 

timeframes: T0,immediately prior to the study randomisation (baseline); T2:6weeks after the Pilates exercise 

program started. 

2.4. Primary outcome 

2.4.1 Trunk & Pelvis Posture 

Using posture analyser software Gait on by auptimo technologies which analyses the standing posture of the patient. 

Its posture analysis protocol identifies key postural deviations from multiple views & exports all data to a report. It 

help in comparing postural deviation with the help of Plumb line. In our research it help to analyse whether there is 

shift of trunk or tilt in pelvis present or not. 

2.4.2. Health-related quality of life (HRQoL) 

The EQ-5D-3L questionnaire (traditional Chinese version) consists of two parts: the EQ-5D-3L descriptive system 

and the EQ-5D-3L VAS (Chang et al., 2007). The first part of the questionnaire includes five dimensions: mobility, 

self-care, usual activities, pain/discomfort, and anxiety/depression. Each dimension is comprised of three levels 

ranging from no problems to marked problems. The grading of each component can be synthesised and converted 

into avon Neumann-Morgenstern utility value for current health [15]. 

Health states are defined by problem levels and are converted into an EQ-5D index score using Japan population 

weights, which lie on a scale of which full health has a value of 1 and death a value of 

0 (Tsuchiya et al., 2002).  

2.5. Secondary outcomes 

2.5.1. Pain 

Pain intensity was evaluated using a VAS score. Each patient was asked to indicate their current level of pain by 

marking a point on a 100 mm VAS, for which 0 represented no pain and 100 representedunbearable pain (Farrar et 
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al., 2001). The EQ-5D VAS records the respondent's self-rated health on a vertical, VAS on which the endpoints are 

labelled ‘best imaginable health state’ and ‘worst imaginable health 

state.’ This information provides a direct evaluation of the respondent's current state of health and can be used as a 

quantitative measure of health outcomes (EuroQol, 1990). 

2.5.2. Degree of disability 

To measure disability, the Roland Morris Disability Questionnaire in the Chinese version (RMDQ/RMDQ-TW) was 

used(Chen et al., 2003; Roland and Morris, 1983). It is a short, simple,sensitive, and validated measurement for 

quantifying self-rated disability due to back pain. The questionnaire consists of 24 Yes or No questions where the 

patient chooses the extent to which they agree with each statement. The score ranges from 0 (absence of disability) 

to 24 (severe disability) (Fan et al., 2012). 

 

2.6. Statistical analysis 

This study was performed on an intention-to-treat basis. Statistical analysis was performed using Paired sample‘t’ 

test. The difference between the pre & post- test values was taken to be the indicator of progress & was obtained 

from the progress report generated by posture analysis software, through EQ-5D-5L questionnaire score & RMQ 

scale score. 

Mean & standard deviation were used to prepare summary of descriptive statistical analysis. The significance level 

was calculated and corresponding level of confidence were determined by noting the p-values at 0.05 level of 

confidence.  
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PATIENT SCREENED ( n = 50) 

 

COLLECTED RETURNED QUESTIONNAIRES ( n = 30 )  

 

RANDOMIZATION (n=10) 

 

 

EXCLUDED (n= 20) 

Decline to participate 

Exclusion criteria 
  

 

 

MEASURE POSTURE, DEGREE OF DISABILITY & QUALITY OF LIFE (WEEK =0) 

 

MEASURE POSTURE, DEGREE OF DISABILITY & QUALITY OF LIFE (WEEK =6) 

 

LOST TO 6 WEEKS FOLLOW UP  (n=0) 

FIG.1 – Enrollment flowchart 
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FIGURE 3.1 POSTURE ANALYSIS SOFTWARE 

 

 

 

                                           EQUIPMENT USED FOR THE PROTOCOL 
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                       FIGURE 3.2 ANTERIOR VIEW POSTURE ASSESSMENT 

 

 

FIGURE 3.3 POSTERIOR VIEW POSTURE ASSESSMENT 
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  FIGURE 3.4 RIGHT LATERAL VIEW POSTURE ASSESSMENT 

     

 

 

     FIGURE 3.5   LEFT LATERAL VIEW  POSTURE ASSESSMENT 
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FIGURE 3.6   MAT PILATES TRAINING WITH BALL-1 

 

 

 

 

 FIGURE 3.7   MAT PILATES TRAINING WITH BALL-2 
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FIGURE 3.8   BASIC MAT PILATES TRAINING EXERCISES 1 

 

 

 FIGURE 3. 9 BASIC MAT PILATES TRAINING EXERCISES 2 
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3. Results 

All 10 patients who fulfilled the eligibility criteria were included in the study. The experimental groups fully 

completed the study without dropouts throughout 6 weeks of the Pilates program. TABLE 3.1 displays the social 

demographic data of the participants.  

Demographic data (age, gender & height) of all the subjects was recorded. A between group analysis of mean age, 

gender & height respectively, shows that there was no significant difference between the group in terms of these 

variables. There is slight statistical difference in both the groups in terms of weight (p=0.434) 

Table 3.1 –DEMOGRAPHIC DATA OF SUBJECTS 

          Variables         GROUP 1(pre) 

          N = 10 

      GROUP 2 (post) 

         N = 10 

  Age (Mean ± SD)     27.70±8.007     27.70±8.007 

 Gender (female/male)             7/3           7/3 

 Height (Mean ± SD) 
    162.04±9.856     162.04±9.856  

 Weight (Mean ± SD)      57.7± 8.206    57.10± 7.23 

 

The age included a minimum value of 20 years and a maximum value of 40 years which is same in both the group. 

This analysis show that we are in the inclusion criteria & it also shows that female participants were more in the 

group regarding to the gender. 

Thus the baseline characteristics i.e. demographic details of subjects reveals that the two group were similar in terms 

of age, gender, height but they were not similar with regard to weight. 

Then the participants were assessed on the basis of posture specifically lateral trunk alignment, horizontal alignment 

of ASIS, quality of life & functional disability due to chronic back pain. 

We analyse the group statistics of pre & post data with its mean, standard deviation and standard mean error with its 

minimum and maximum values were calculated. 
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Refer to table 3.2 

Table 3.2- STATISTICAL ANAYSIS OF POSTURE, QOL & FUNCTIONAL DISABILITY WITHIN THE 

GROUP 

VARIABLES 

(Pre-post) 

N MINIMUM MAXIMUM MEAN±SD STD. 

ERROR 

MEAN 

Weight 10 -1.05 2.25 0.60±2.31 0.733 

 LTA 10 -4.47 1.834 1.32±4.41 1.394 

HAA 10 1.77 5.88 3.83±2.87 0.90 

RMQ 10 9.61 13.78 11.70±2.90 0.919 

EQ-5D-5L 10 6.33 10.267 8.30±2.75 0.869 

EQ-VAS 10 -68.2 -49.78 59.0±12.88 4.074 

 

Comparison mean of  pre & post data values of posture shows that the posture mean during  post training (LTA-

0.070±1.643,HAA- 1.58±0.921) is higher than pre training  in case of LTA( -1.25± 1.576 ) & lower than pre training 

in case of HAA(5.41±2.26 )after 6 weeks of mat Pilates training. 

 Statistical analysis using related ‘t’ test shows that this difference is statistically highly significant in case of HAA 

(p=0.002 )but  not statistically significant in case of LTA(0.369) 

Refer to table 3.3, Graph 3.3 & 3.4 

Comparison mean of  pre & post data values of  quality of life which was measured by EQ-5D-5L questionnaire 

shows that the mean value of post- test (5.20±0.421) is lower than pre-test (13.5±2.87) shows that after 6 weeks of 

mat Pilates training .Statistical analysis using related ‘t’ test shows that this difference is statistically significant 

(p=0.00).  

Refer to table 3.3, Graph 3.5 
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Comparison mean of  pre & post data values functional disability which was measured using Roland Morris low back 

pain & disability questionnaire shows that the mean value of post-test (0.40±0.96) is lower than pre- test (12.10±2.88) 

after 6 weeks of mat Pilates training .Statistical analysis using related ‘t’ test shows that this difference is statistically 

significant(p=0.00) 

Refer to table 3.3, Graph 3.6 

TABLE 3.3 Comparison of means of posture, disability & QOL of pre & post mat Pilates training 

Variable Pre-training reading 

     Mean ± S.D 

          N=10 

Post-training reading 

     Mean ± S.D 

         N=10 

Related ‘t’ test 

 

     t                  p 

 LTA  -1.25± 1.576 0.070±1.643 -0.947                 0.369 

HAA 5.41±2.26 1.58±0.921 4.219                   0.002 

RMQ 12.10±2.88 0.40±0.96 12.72                   0.00 

EQ-5D-5L 13.5±2.87 5.20±0.421 9.542                   0.00 

EQ-VAS 33.2±14.98 99.2±7.390 -14.4                    0.00 

 

 Thus the result of this study shows a significant change in pelvis posture,quality of life & functional disability in 

individuals having chronic low back pain following 6 weeks mat pilates rehabilitation protocol but  did not shows a 

significant change in trunk posture 
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GRAPH 3.1 COMPARISON OF MEANS OF PRE & POST LATERAL TRUNK ALIGNMENT 

 

 

GRAPH 3.2 COMPARISON OF MEANS OF PRE & POST HORIZONTAL ALIGNMENT OF ASIS 
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GRAPH 3.3  EQ-5D-5L BACK QUALITY OF LIFE 

 

 

GRAPH 3.4 FUNCTIONAL DISABILITY DUE TO CLBP 
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4. Discussion 

 This study was conducted in an attempt to know the effectiveness of mat Pilates training on trunk & pelvis posture, 

quality of life & functional disability. The dependent variables were LTA & HAA on Posture analysis, quality of life 

on EQ-5D-5L, pain intensity on VAS and functional disability on RMQ. 

Our study demonstrated that a 6-week supervised mat Pilates exercise can improve Posture & HRQOL in individuals 

experiencing CLBP. The finding adds value to the study done by chen-ya yang et.al , Pilates-based core exercise has 

the potential for broad health implications over other conventional therapeutic exercises when managing CLBP. 

While some studies have investigated the application of Pilates exercise in low back pain, their primary outcomes 

often solely focus on pain and disability. Some studies have assessed the improvement in the quality of life after 

Pilates exercise intervention using Short-form 36 (SF-36) and found that Pilates-based exercise has positive effects 

on SF-36 in a study conducted by Batıbay et al¹²; Natour et al.¹³;Wajswelner et al,yet  EQ-5D questionnaire  & posture 

assessment was seldom employed.  

According to studies done by Batibey et al,cruz-diaz et al,Gladewell et al,Quinn et al,ryedeard et al., conclusions 

drawn from these studies support that Pilates exercise ameliorates pain though there is little to no improvement in 

functional ability. 

According to Miyomoto³² et al.the beneficial effects of Pilates exercise are significant in the short term, with 

diminished pain and slight improvements in functional disability immediately after completion of the program.  

 This study did not reveal the superiority of Pilates exercise compared with the usual care group in reducing pain at 

each time point; rather, we observed the earlier relief of pain and improvement in Posture & HRQOL.  

Chiarotto et.al reveals that when assessing the trends of pain and HRQOL domains related to physical, mental, 

emotional, and social functioning by Carlozzi and Tulsky and should not only be integrated as a crucial patient-

centered outcome parameter in evaluating treatment efficacy of CLBP treatment (as per 
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Chiarotto et al., Wood-Dauphinee,) but also considered the primary outcome assessment of treatment efficacy . 

Our clinical trial demonstrated the effectiveness of Pilates exercise in improving trunk & pelvis posture through 

posture analyser software and HRQOL by assessing EQ-5D -5L & RMQ questionnaire results. 

However, only the EQ-5D VAS, and not the EQ-5D value index revealed that Pilates exercise was superior to the 

usual standard of care. We postulated that the EQ-5D index has a fixed construct defined by the five most common 

dimensions in healthcare.  

 

The index value is also the result of profiles summarized by the preferences of the general public in a specific country. 

Conversely, the EQ-5D VAS provides respondents with an opportunity to assess their global health status without 

being confined to preformed dimensions as per Feng et al., 2014. Focusing on the respondents’ values of their health 

rather than values set by their country of occupancy accommodates the values of everyone.  

 

Our results suggest that Pilates exercise has direct effects on HRQOL & posture in addition to attenuating bodily 

pain and disability in patients with CLBP.  

 

 As per Andersen, this additional benefit should be weighed in when determining the allocation of resources in 

managing CLBP and the efficacy of the given intervention on a population level. 

  

It is worth noting that the Pilates protocol used in this study did not exacerbate pain or disability or worsen quality 

of life in the experimental group, demonstrating that this method has no harmful effects on patients. In addition, all 

of our participants completed the 6-week exercise protocol, thus demonstrating a good adherence rate, which is a 

paramount factor when considering exercise intervention for CLBP by Argent et al. 

 

Although our within each group, the effectiveness of Pilates in improving posture & quality of life occurred in the 

end of the program. 
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This study demonstrated that in active middle-aged men and women, exposure to Pilates exercise for 6 weeks, for 

three 60-minute sessions per week, was enough to stimulate statistically significant changes in pelvis posture, quality 

of life & functional disability.  

Previous research on Pilates as a way to improve strength, body composition, and flexibility, trunk posture has been 

somewhat limited;  However, studies have shown improvements in pelvis posture, disability & quality of life.  

Pilates exercise, as carried out in this study, has shown that individuals can engage in simple exercises that require 

minimal time commitment and equipment and achieve improvements in strength and posture. 

LIMITATIONS : One limitation of this study was the inability to blind the participants and the therapists regarding 

treatment allocation. Another limitation was that we did not require participants to record the amount of medication 

used or to record the type and frequency of any other physiotherapy sessions throughout the study. The lack of 

baseline data such as socio-economic status and other health variables also impeded us from characterising and 

analysing the two groups and potential heterogeneity that might exist within or between them 

. The third limitation is that we recruited participants who chose to volunteer for an exercise treatment, so these 

people might already have a positive perspective toward exercise, potentially introducing selection bias to the results. 

The fourth limitation of our study is that we did not observe the patients past 6 weeks; therefore, we could not assess 

if the positive effects of Pilates-based exercise are long-lasting. 

5. Conclusions 

This clinical trial demonstrated that Pilates-based core exercises effectively improve  pelvis  Posture, functional 

disability & HRQOL after 6 weeks of mat Pilates training in patients with CLBP but there was no significant patient  

reported difference in improvement in trunk alignment . 

Pilates should be considered as a valuable and safe non-pharmacological intervention to improve well-being in those 

with CLBP. Thus Pilates exercises can engage in as simple exercises that require minimal time commitment and 

equipment and achieve improvements in strength and posture 
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