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Abstract 

In India, where over 60% of the population has had severe back pain at some time in their life, the prevalence of 

low back pain is worrying. Women are more likely than males to experience low back discomfort, particularly 

postmenopausal women. This review discusses how pilates exercises can help postmenopausal women with their 

low back discomfort, posture, flexibility, strength, and balance. Articles published between 2008 and 2022 were 

found by searching the databases of PubMed, Web of Science, and Scopus. The selection and results of the 

studies were based on the following criteria: the studies had to assess how Pilates affected pain and flexibility in 

postmenopausal women with low back pain; these included systematic reviews, meta analyses, randomized 

controlled trials (RCTs), randomized clinical trials, randomized cross-over trials, quasi-RCTs, and non-RCTs. As 

outcome measures, the Oswestry disability scale, the Visual Analogue Scale (VAS), the Numeric Rating Scale 

(NRS), and the Quality of Life Scale were employed. The review study revealed that pilates exercise is a 

significant factor in low back discomfort in women who have gone through menopause, substantial 

improvements in balance and posture in 50 individuals following a 12-week period. In addition, sixty people with 

long-term low back pain who underwent Pilates demonstrated improvements in their overall health and vitality, 

their physical and social functioning, pain and impairment. The current review's findings suggest that pilates 

exercises are more beneficial than other treatments for lowering low back pain in postmenopausal women. 
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Introduction 

The Pilates technique is a form of low-impact exercise 

that may be modified to accommodate different 

medical and physical requirements. Van Tudler et al. 

(2004) reported that higher muscle tension is the 

cause of low back soreness. Low back discomfort 

lowers one's quality of life and is a major global public 

health concern (Hughes and Nancy, 2009). The 

effects of pilates exercises on patients experiencing 

non-specific low back pain in women who have gone 

through menopause have been the subject of several 

studies. According to Hayden et al. in 2005, there are 

a number of therapy approaches for the treatment of 

low back pain, including stretching and 

strengthening.  

 

Pain prevents people from engaging in social 

interactions, household tasks, recreational activities, 

and self-care. In addition to housing, additional 

energy-intensive jobs include maintaining farms and 

taking care of animals. These activities are repetitious 

and hard, endangering the health of the animals. Disc 

degeneration is more common in postmenopausal 

women due to their relative estrogen shortage (Lee et 

al., 2016). This research reviews the scientific 

literature on the effects of the Pilates technique on 

postmenopausal women's nonspecific low back pain. 

The purpose of this study is to describe and provide a 

thorough overview of the scientific literature 

contrasting the effects of Pilates exercise approaches 

on pain and range of motion in patients with 

postmenopausal women experiencing non- specific 

low back pain. The original research, meta-analyses, 

and systematic reviews of postmenopausal women 

with nonspecific low back pain that evaluated pain or 

flexibility are all included in this study. Research 

comparing the benefits of doing Pilate's exercises as 

the primary treatment to no treatment at all, as well 

as other forms of intervention exercises meant to 

enhance core stability and non-specific low back pain. 

There are eight studies including the Pilates exercise 

method in randomized cohorts, six trials comparing 

Pilates to no therapy, fifteen trials involving Pilates 

methods mixed with other forms of exercises, and 

eight reviews analysis the reviews. 

Eligibility criteria 

Comprehensive reviews of original research were 

taken into consideration for this review. These 

reviews involved adults with non-specific low back 

pain who were assessed for pain, disability, and 

therapeutic intervention of pilates method exercises 

taken as the main form of treatment compared with 

no treatment, with other types of interventions or 

exercises, and with various variations of the Pilates 

method alone. 

 

Search approach and keywords 

From 2007 to 2022, the aforementioned databases 

were used in the title, abstract, and keywords fields of 

the search strategy. The terms "pilates," "low back 

pain," and "post-menopausal women" were included 

in the title, abstract, and keyword as part of the 

typical search approach. Extending the search to 

include other terms like exercise, flexibility, strength, 

and core stability has shown to be beneficial, 

according to preliminary searches. 

 

Information sources 

Based on a review of the literature, publications 

spanning 2007 to 2022 were chosen. The databases 

listed below were examined: Pub med, DOAJ, Sci 

ELO, PLOS ONE, EBSCO, JSTOR, Web of Science, 

Google Scholar, Scopus Elsevier, Cochrane, DOAJ, 

MEDLINE-NLM, Science Direct and MEDLINE-

EBSCO 

 

Selection criteria 

The featured publications were published in peer-

reviewed English-language journals. The entire texts of 

the articles were reviewed to assess their acceptability for 

inclusion in comparison to the selection criteria, 

together with the title and abstract when needed. This 

narrative review might contain abstracts, opinion pieces, 

case reports, case series, systematic, randomised trials, 

and other types of materials.  

 

Data extraction 

The data that was extracted was as follows: 

1. The writer and the year of release 

2.  Methodology layout 
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3.  Measures of disability  

4.  Study samples 

5. Interventions 

6. Using a mat or other specific Pilates equipment  

7. Primary outcomes  

 

In order for the following points to be taken into 

account in this narrative review:  

(1) Written in English and published. 

(2) Complete publication so that the study's 

methodology and findings may be evaluated together.  

(3) The Pilates method's efficacy was evaluated, with 

reference to the word "Pilates" designating the 

particular kind of recommended exercise under 

investigation. 

(4) Participants with non-specific LBP, or localized 

pain in the lumbar area lasting longer than three 

months, were included. Studies were omitted if the 

individuals had LBP for less than three months. 

(5) The VAS, numerical rating pain scale (NRPS), the 

Oswestry disability questionnaire, Roland-Morris 

disability questionnaire, Borg scale CR10, Quebec 

back pain disability scale, patient-specific functional 

scale, pain self-efficacy questionnaire, and 

randomized controlled trial with outcome measures 

for pain and/or functional ability that did not have 

sufficient validity, reliability, or responsiveness were 

excluded to avoid not appropriate measurements of 

treatment effect (Mother et al., 2009). Used outcome 

measures with appropriate scales that evaluate pain 

and/or functional ability in people with LBP. 

 

Comparison of the pilates method's pain-relieving 

effects with no intervention  

Low back pain was measured in six trials (Natour et 

al., 2015; Notarnicola et al., 2014; Küçük and 

Livanelioglu, 2015; Rydeard et al., 2006; Miyamoto et 

al., 2012; Donzelli et al., 2006) both before and after 

receiving no medicine or other kinds of intervention, 

including reading a book. The results were compared 

to those of the control group. Sixty patients with EG 

who were diagnosed with persistent low back pain 

continued to receive NSAIDs, Pilates, and CG without 

any further therapies. After 45, 90, and 180 days, 

assessments were carried out for function (Roland 

Morris Questionnaire), pain (VAS), satisfaction of life 

(SF-36), contentment with therapy (Likert scale), 

flexibility (sit and reach), and NSAID consumption. 

 

A clinical investigation involving sixty individuals 

who had chronic LBP and a mean age of 51.2 years 

was carried out by Notornicola et al. in 2014. In this 

instance, the EG received Pilates while the CG 

remained inactive. The Pilates group performed five 

one-hour lessons of pilates exercises during the 

following six months. All respondents' 

questionnaires, including the Oswestry, SF-36, 

Roland-Morris disability, and Spinal Functional sort, 

were tested at baseline (T1) and six months later (T2). 

At T2, the Pilates group demonstrated gains in overall 

health and vitality, physical and social functioning, 

and pain and impairment. Küçük and Livanelioglu, 

2015 included 66 women in total in their 2015 

research. Three groups of subjects were formed: a 

control group (n = 20), a clinical pilates group (n = 

21), and a verbal education group (n = 25). The 

analysis's findings showed that the CPG performed 

better than the VEG in terms of BMI, waist and hip 

circumference. In 2006, Rydeard et al. divided 39 

physically active participants into two groups and 

followed them for three, six, and twelve months using 

chronic non-specific LBA. The control group just 

received medical advice, whereas the specialist 

exercise training group performed pilates exercises. 

After the therapy intervention period, the SETG 

exhibited substantially decreased levels of functional 

impairment. Over the course of a year, the 

participants in the SETG reported a substantial 

reduction in both LBP and disability. 53 individuals 

with non-specific low back pain for at least three 

months were included in either a pilates therapy or a 

back school treatment group in a research conducted 

by Donzelli et al. in 2006. Assessments were 

conducted before the onset of the research as well as 

one, six, and six months following the 

commencement of the intervention. VAS was used to 

assess pain, while OLBPDQ was used to assess 

disability and significant decrease in the severity of 

the pain and disability was perceived. Better 

compliance and a more subjective reaction to therapy 
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were demonstrated by the pilates technique group. In 

2014, Lee et al. looked at 86 individuals who had 

persistent, non-specific LBP. An educational 

pamphlet regarding back discomfort was given to one 

group, and participants were then randomly assigned 

to either undergo 12 sessions of exercises based on 

pilates principles over a six-week period (n = 43) or 

not (i.e. education alone n = 43). At six months, the 

differences in pain were no longer statistically 

significant, favoring the pilates group. 

 

Pilate’s technique compared to alternative workout 

regimens for the result of pain 

Both during and after these therapies, pain was 

evaluated, and the results were compared to CGs who 

engaged in other activities. Valerie et al. (2006) 

recruited 49 individuals with chronic low back pain, 

and they were randomized into two groups: CG (n = 

24) and pilates (n = 25). The pilates group showed 

improvements in pain reduction, flexibility, sports 

functioning, and general health. Kao et al. (2014) 

used the polestar pilates technique to conduct a cross-

sectional study to examine the effects of a 12-week 

Pilates program on the physical fitness of women 

living in the community. 53 people from the EG and 

43 people from the CG were included. Women's 

muscular strength and trunk flexibility have been 

demonstrated to significantly increase with a 

convenient Pilates exercise regimen. According to 

June, who cites Kloubec et al. (2010), fifty people 

signed up for a 12-week pilates course that met for 

one or two hours per week. All variables showed 

substantial improvements after a 12-week period, 

with the exception of balance and posture. 

    

Marshall et al. (2013) randomly assigned 64 

individuals with low back discomfort to either a 

stationary cycling group (CEG) or a specialized trunk 

exercise group (SEG) for six-week duration. Data on 

disability catastrophizing, self-rated pain, and FAB 

scores were collected before the training session and 

eight weeks and six months later. The impairment of 

the SEG was significantly lower than that of the CEG 

after eight weeks. Both groups saw a decrease in 

discomfort from baseline after training, with the SEG 

experiencing a smaller drop. Eight weeks into the SEG 

and six months into the CEG, FAB scores started to 

decline. Martínez-Amata et al. (2015) evaluated the 

effects of pilates exercises on women over 65 with 

chronic low back pain's fear of falling and their ability 

to balance. A randomized controlled trial evaluating 

the benefits of six weeks of Pilates combined with 

physiotherapy treatment for 50 participants against 47 

participants receiving only physiotherapy treatment for 

low back pain. When compared to the Physiotherapy 

group alone, the Pilates group showed improvement in 

functional mobility, balance and pain. 

 

Campos de Oliveira et al. (2015) randomly assign 32 

participants to the EG (n = 16) who participated in 

two weekly Pilates sessions for a duration of 12 weeks 

and the CG (n = 16) in two weekly sets of static 

stretching. The isokinetic torque of the knee extensors 

and flexors is measured by the TUG test, the Berg 

Balance Test, and the Health Survey assessment. The 

results showed that every category showed a 

considerable improvement for the EG. A research 

conducted by Ravindran et al. (2022) included 47 

volunteers who had chronic low back pain that was 

non-specific. The NPRS and RM Questionnaire were 

used to measure changes. It has been discovered that 

for postmenopausal women experiencing non-specific 

chronic low back pain, pilates instruction is more 

effective in reducing pain and disability than aerobic 

exercise. Papapas et al. (2013) investigated the pain 

relief and functional improvement effects of a pilates 

exercise program utilizing the Fit ball on individuals 

with persistent low back pain. For six weeks, the 28 

patients in the intervention group used the Fit ball to 

follow pilate's exercise regimen. When compared to 

no intervention, the results indicate that pilate's 

method can help persons with chronic low back pain 

feel less discomfort and function better. 74 patients 

with persistent non-specific low back pain, ages 65 to 

85, were investigated by Oliveira et al. (2019) and 

divided into two groups: one for pilates (n = 37) and 

the other for aerobics (n = 37). Eight weeks following 

randomization, pain intensity and overall disability 

will be evaluated and showed the improvement in 

using pilates. 
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Forty senior women, 65 years of age or older, were 

split into two groups in a research by Hyun et al., 

2014: one group performed pilates mat exercises 

(PME), while the other group performed unstable 

support surface exercises (USSE). They worked out 

three times a week for forty minutes each for a total of 

twelve weeks. The PME and USSE groups showed a 

considerable improvement in the balance abilities of 

senior female persons, suggesting that pilates 

exercises are beneficial for improving balance in this 

specific set of subjects. 27 ambulatory older people 

who were community members were recruited by 

Bird et al. (2012) (n = 32). The participants were 

divided into two groups: one for group pilates 

instruction and the other for routine activities. After a 

six-week washout period, the participants carried out 

the alternative intervention. Despite substantial gains 

in both static and dynamic balance between the pre- 

and post-pilates periods, the assessed variables for 

the pilates and control groups did not vary 

significantly. 

 

Chang and Lai (2013) looked at the relationship 

between HRV, the menopausal rating scale, and 

exercise activity in a cross-sectional research. The 

individuals were divided into three groups (low, 

medium, and high) according to how they exercised, 

which was determined by the findings of an ECG and 

a structured questionnaire. 327 postmenopausal 

females underwent assessment. Variations in exercise 

activity had an effect on the ANS adjustment and 

postmenopausal symptoms in women. Modifying 

exercise habits might potentially mitigate 

postmenopausal symptoms in women. Exercise helps 

mitigate the menopausal symptoms experienced by 

middle-aged women. Random assignment was used 

to place the postmenopausal women into three 

groups: control (17 women), pilates (17 women), and 

vibration (17 women).  

 

Dual energy X-ray absorptiometry was used to 

evaluate the areal bone mineral density (BMD) at 

baseline and throughout follow-up. The inventions 

were implemented three times a week over six 

months, for a total of 78 sessions. After six months, 

96% of the individuals completed the follow-up. The 

results revealed significant mean differences between 

the groups, indicating the effectiveness of the 

treatments.  

 

The pilates method's impact on postmenopausal 

women's non-specific low back pain in randomized 

controlled trial 

The application of pilates exercise to postmenopausal 

symptoms changed the symptoms significantly 

between groups and for the time interaction of 

physical, mental, and vasomotor symptoms, but not 

for the time. The use of pilates exercises to reduce 

urogenital symptoms revealed significant differences 

between the groups and an interaction, but no 

meaningful change was seen over time. Significant 

differences were seen in lumbar muscular strength 

changes between the groups following the 

administration of pilates exercise (Lee et al., 2016) 

Changes in flexibility after applying pilates exercises 

to the sit and reach test showed significant differences 

between the groups. Similarly, significant differences 

were seen in time, interaction and group in the trunk 

lift test. In a (Cabral et al., 2014) study, 86 people 

with chronic, nonspecific low back pain were 

examined. Patients were randomly assigned to one of 

two groups: mat pilates (n = 43) or equipment-based 

Pilates (n = 43). Both groups underwent 12 pilates 

lessons over the course of six weeks after 

randomization, and then again after six months. After 

six months, disability differenced statistically 

significantly.  

      

A pilates exercise program was recommended by 

Gagnon in 2005 as a therapeutic intervention for low 

back pain. Twelve patients were split into two groups: 

six patients in EG (exercises) and six patients in CG 

(usual lumbar stabilization). The results were 

measured in terms of lumbar range of motion and 

measures using VAS and ODI AROM. All patients 

exhibited significant improvements in center balance 

time, pain and function. The study provides a sound 

and reliable basis for integrating pilates exercises as a 

therapeutic exercise intervention for people with 

lower back pain.  
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In a research conducted by Anand et al. (2014), 52 

physically active people, ages 18 to 60, who had 

persistent, non-specific low back pain were included. 

Group A engaged in modified, specialist pilates-based 

exercises, whereas Group B engaged in therapeutic 

exercises mixed with flexibility exercises. We spent 

eight weeks doing the study. With a mean score of 

3.93 and a standard deviation of 0.92, Group A 

reported less discomfort. The mean for Group B is 

6.53, with a standard deviation of 0.56. Kim et al., 

2014 looked at how a 12-week Prop Pilates Program 

(PPEP) affected MSD patients' stability and level of 

pain. A total of 131 fruit farmers, aged between 50 and 

65, who were 57 men and 74 women, willingly 

participated between 2009 and 2012. They went 

through PPEP for duration of 12 week. 

 

After a 12-week Prop Pilates Exercise Program 

(PPEP), there was a noticeable decrease in the pain 

index (VAS). Lee et al., 2014 looked at the effects of 

Mat Pilates and equipment on the pain and static 

balance of business women with chronic low back 

pain. Two groups of participants were created: one for 

mat exercises and the other for pilates apparatus 

exercises. They performed the Pilates routines three 

days a week for eight weeks. Pilates mat exercises 

showed greater pain alleviation and better balance 

when compared to pilates apparatus training.  

 

The advantages of administering a pilates workout 

program in addition to yoga were studied by Susan 

Sorosky et al. (2007). 52 participants were split into 

two groups: 28 were assigned to yoga and pilates 

exercises, while 34 were given a brochure with 

information on back pain as a control group. Those 

who have done the pilates and yoga showed good 

improvement. A research (Hita-Contreras et al., 

2016) investigated the role postmenopausal women's 

Pilates exercise training had in avoiding falls. For 

ladies in their later years, pilates exercises are a useful 

fall management and prevention technique. It is 

regarded as a secure and effective method of 

improving static and dynamic equilibrium. 

 

Examination of reviews  

After a careful examination of the studies, the 

findings of all published systematic reviews (with and 

without meta-analysis) examining the effectiveness of 

pilates method exercise in reducing pain impairment 

in postmenopausal women with non-specific low back 

pain were collated. Patti et al., 2015 suggested that 

Pilates-based exercises are better than either no 

treatment or very little physical exercise therapy for 

the treatment of chronic non-specific low back pain.  

 

According to Wells et al. (2012), pilates is a mind-

body training technique that requires attention to 

muscle control, posture, and breathing in addition to 

core stability, strength, and flexibility. Pilates was 

said to be better in 2013 by Miyamoto et al. than a 

minimal intervention. In the short term, minimal 

intervention is less effective than the pilates method 

exercises at reducing pain and disability. As a result, 

using the pilates method exercises to reduce pain and 

impairment is advised. The meta-analysis now 

included seven RCTs by Lim et al. (2010). He 

concluded that minimal intervention is not as 

effective at lowering pain in those with non-specific 

low back pain as Pilates-based exercises. 

 

On the other hand, four clinical trials (n = 4) 

including pilates for the treatment of low back pain 

were reviewed by Posazzki et al. in 2010. Based on his 

study, it appears that there is some evidence to 

bolster the effectiveness of pilates in treating low back 

pain. Apart from the requirement for larger sample 

sizes, more accurate definitions of standard care, and 

comparable outcome measures, no conclusive results 

have been found. Because pilate's technique currently 

has a limited data base, it also highlights the need for 

bigger, more meticulously organized clinical research. 

Barker et al. (2015) investigated the effects of pilates 

on older adults' balance and fall risk. When compared 

to non-active control groups, Pilates has been shown 

to improve balance. The effectiveness of pilates 

exercises in treating chronic, non-specific low back 

pain and functional impairment was evaluated by 

(Aladro-Gonzalvo et al., 2012). The results showed 

that pilates-based therapeutic exercise gives 

equivalent benefits and is moderately superior to 

minimum intervention for pain reduction when 

compared with pooled scores to another 

physiotherapeutic treatment. Pereira et al. assessed 

the effects of the pilates approach on individuals who 

had persistent low back pain in 2011. 
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According to the review, there was no difference in 

pain or functioning between the pilates and control 

groups. The authors note that there is not enough 

information to make clear conclusions about the 

results of their investigation, despite the fact that 

pilate's approach can be advised for lowering pain 

and impairment. 

 

Results and Discussion 

The review study revealed that pilates exercise is a 

significant factor in low back discomfort in women 

who have gone through menopause, June reports 

Kloubec et al. (2010) as stating that substantial 

improvements in balance and posture in 50 

individuals following a 12-week period. According to 

Notornicola et al. (2014), sixty people with long-term 

low back pain who underwent Pilates demonstrated 

improvements in their overall health and vitality, 

their physical and social functioning, pain and 

impairment. 

 

The pilates approach increases muscle endurance and 

strength by utilizing practical movements (Kulkarni et 

al., 2022) week by week, the intensity of these 

workouts rises, leading to a significant improvement in 

postural control (Rodrigues et al., 2010; Curnow et al., 

2009) demonstrated how the pilates approach 

enhances the pelvic load transfer process. According to 

the study by (Natour et al., 2014) the participants using 

pilates method had statistically different results 

compared using pain medication. Latey et al. in 2002, 

pilates workout helps in muscular control, strength and 

flexibility. Additionally, pilates improves older ladies in 

quality of life and static balance (Rodrigues et al., 

2010; Küçükçakır et al., 2013). Pilates has been shown 

to increase spine stabilization and to reenergize or 

enhance core muscle groups (Bird et al., 2012; Caldwell 

et al., 2008). According to several researches, 

postmenopausal women are more likely to develop 

sedentary behaviors and lose fitness in 2007 Sowers et 

al., which lower quality of life, Martin et al. in 2009. 

Table 1. The number of well-defined trials demonstrating the superiority of one specific exercise program over 

another in treating non-specific low back pain in postmenopausal women. 

Authors 
study 

Design  No of 
sample(n) 

Disability 
measures 

Intervention 
used 

Outcomes 

(Lee et al., 
2016) 

Randomized 
controlled 
trial 

74 Sit and reach test, 
Menopausal 
symptom 
questionnaire, 
Lumbar strength 
test, trunk lift test 

Pilates exercise 
method 

Menopausal symptoms, as well 
as postmenopausal women's 
lumbar strength and flexibility, 
are positively impacted by an 8-
week pilates exercise program. 
Women who consistently engage 
in pilates exercise programs 
may have improvements in their 
health and capacity for 
independent living beyond 
menopause. 

(Gladwell et 
al., 2006) 

Blind 
Randomized 
controlled 
trial 

49 OLBPDQ,  
RMVAS, General 
functional status 
(SF- 12) 

Pilates exercise vs 
home based 
exercise 

Following the group 
intervention period, there were 
increases (p<0.05) in pain 
reduction, flexibility, 
proprioception, sports 
functioning, and general health 
in the pilates group. Pilates, 
which focuses on core stability 
via functional exercises, can 
assist with non-specific 
persistent low back pain. 

(Miyamoto et 
al., 2012) 

Randomized 
controlled 
trial 

8 NA  
Pilates against a 
non-treatment 
group, with 
minimal or other 
types of 
intervention 

The pilates exercises helps in 
reducing pain and impairment. 
Exercises based on the pilates 
method are advised for the 
reduction of pain and 
impairment. 

(Patti et al., 
2015) 

Systemic 
review 

29 NA NA A critical evaluation of the 
literature is used in the systemic 
review to investigate the 
therapeutic efficacy of pilate's 
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technique with LBP. 
Additionally, it provides proof 
that, when it comes to managing 
chronic low back pain the 
pilates method-based exercises 
are very helpful than neither 
therapy nor limited physical 
exercise interventions. 

(Kao et al., 
2014) 

Quasi 
experimental  

96 Sit and reach test, 
electronic 
dynamometer 

Pilates exercise 
method versus 
their own routine 
exercise 

Twelve weeks of twice-weekly, 
hour-long pilates exercises 
might significantly improve 
women's trunk flexibility and 
lower limb muscular strength. 
This might serve as a helpful 
baseline for tracking the 
emergence of chronic illnesses 
in women and the prevention of 
cardiovascular disease. 

(Kloubec, 
2010) 

Randomized 
controlled 
trial 

50 Sit ups, sit and 
reach, push ups 

Pilates exercise 
method versus 
callisthenic 
exercise 

Active middle-aged men and 
women saw statistically 
significant improvements in 
their upper body muscular 
endurance, hamstring flexibility, 
and abdominal endurance after 
completion of 12-week Pilates 
exercise program.  

(Patti et al., 
2015) 

Systemic 
review 

119 NA NA Pilates training technique 
emphasizes core stability, 
strength, and flexibility along 
with muscle control, posture, 
and breathing. 
 

(Cabral et al., 
2014) 

Randomized 
controlled 
trial 

43 11 point PNRS, 
RMD, GPES, 
Tampa scale 

Mat pilates 
training versus 
equipment based 
Pilates training 

People who experience ongoing 
low back discomfort, pilates 
routines are more beneficial 
than a limited or control 
intervention, it may be more 
beneficial than mat pilates. 

(Marshall et 
al., 2013) 

Randomized 
controlled 
trial 

64 VAS, ODI, PCS       
FABQ 

Pilates exercise 
versus stationary 
cycling exercise 
group 

Both in the short and long term, 
when compared to stationary 
cycling, a 8-week supervised 
group-based pilates program 
produced better results.  

(Pappas et al., 
2013) 

Randomized 
controlled 
trial 

28 VAS, RMD, 
OSWDQ , EMS 
stroke stand test, 
sit and reach test 

Pilates exercise 
with fit ball versus 
no intervention 

The pilates method can improve 
performance and quality of life 
for persons with low back pain 
when compared to no 
intervention. 

(Anand et al., 
2014) 

Randomized 
controlled 
trial 

52 ODI, VAS Modified pilates 
based exercise  

In terms of pain relief, better 
back function, overall health, 
self-care, social life, and 
flexibility, more individuals with 
specific chronic low back pain 
benefit from the modified 
pilates-based exercise program 
than from the therapeutic 
exercise group. 

(Luz Jr et al., 
2014) 

Randomized 
controlled 
trial 

86 11 point NRPS, 
RMD 

Mat Pilates 
exercise versus 
equipment based 
Pilates exercise 

In terms of disability and 
kinesiophobia findings, 
equipment-based Pilates 
exercise performed better than 
mat pilates after a six-month 
follow-up.  

(Lim et al., 
2010) 

Systemic 
review with 
meta-analysis 

7 NA Pilates exercises 
versus minimal or 
other interventions 

Pilates-based exercises are 
better at reducing low back pain. 

(Natour et al., Randomized 26 VAS, RMD, Pilates method Patients with low back pain  can 
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2015) controlled 
trial 

Quality of life SF - 
36, Likert scale, sit 
and reach  

with medication 
versus only 
medication no 
intervention 

benefit from the pilates 
approach in several ways, 
including pain, mobility and 
quality of life. 

(Notarnicola 
et al., 2014) 

Randomized 
controlled 
trial 

60 RMD, Oswetry, 
the SF - 36  

Pilates exercise 
program vs 
inactivity 

A daily pilate's routine works 
well for CLBP treatment.  

(Pereira et al., 
2011) 

Systemic 
review with 
meta-analysis 

5 NA Pilates method vs 
no exercise, 
lumbar 
stabilization 

Compared to control and 
lumbar stabilization exercise 
groups, the pilates technique did 
not improve pain or functioning 
in patients with low back 
discomfort. 

(Gagnon, 
2005) 

Randomized 
controlled 
trial 

12 VAS, ODI, AROM Pilates exercise 
program 

The study tells that the use of 
pilates movements as a 
therapeutic exercise 
intervention helped to decrease 
the pain. 

(Martínez-
Amata et al., 
2015) 

Randomized 
controlled 
trial 

50 FES,TUG test, 
NRPS 

Physiotherapy 
treatment with 
Pilates versus 
Physiotherapy 
treatment alone 

For Spanish women over 65 
with CLBP, six weeks of pilates 
training may help prevent falls 
by improving FOF, functional 
balance, and discomfort 

(Campos de 
Oliveira et al., 
2018) 

Randomized 
controlled 
trial 

51 A BMD ( a dual 
energy X ray 
absorptiometry) 

Whole body 
vibration vs pilates 
exercise 

A six-month regimen of three 
weekly WBV or pilates sessions 
had an equivalent impact on 
BMD in postmenopausal 
women. 

(Posadzki et 
al., 2010) 

Systemic 
Review 

4 NA Pilates method Larger and more carefully 
planned clinical trials are 
consequently required because 
the evidence base for the Pilates 
approach is still limited. 

(Hita-
Contreras et 
al., 2016) 

Randomized 
controlled 
trial 

NA NA Pilates exercise 
training 

Pilates exercises are a helpful 
strategy for managing and 
preventing falls in women in 
their latter years of life. It can be 
considered a safe and efficient 
way to enhance both dynamic 
and static balance.  

(Oliveira et 
al., 2019) 

Randomized 
controlled 
trial 

37 NRPS, SF, Sit to 
stand test, 10 
meter walk test, 
RMD 

Pilates exercise 
group versus 
aerobic exercise 
group 

The study using pilates may 
lessen discomfort in older 
persons with chronic low back 
pain, improving their function 
and balance as a result. 

(Barker et al., 
2015) 

Systemic 
review 

6 NA NA In older persons, pilates is 
beneficial in improving balance, 
which may lower their risk of 
falling, as compared to a non-
active control group.  

(Hyun et al., 
2014) 

Randomized 
controlled 
trial 

40 TUG test, sway 
length, sway 
speed, center of 
foot pressure for 
one minute 

Pilates Mat 
exercise and         
(PME) versus 
unstable support 
surface exercise( 
USSE) 

The balance abilities of senior 
female individuals were shown 
to be significantly improved by 
PME and USSE, indicating that 
these exercises are useful in 
improving balance in this 
particular set of patients. On the 
other hand, exercising on a 
pilates mat is thought to be safer 
than exercising on an erratic 
surface.  

(Bird et al., 
2012) 

Randomized 
cross over 

32 Sway, timed up 
and go, four 
square step test 

Pilates training vs 
usual training 

Good balance both static and 
dynamic was attained by study 
participants who engaged in the 
pilates component.  

(Sorosky et 
al., 2007) 

Systemic 
review 

52 ODI, BDI, SR  FR 
VAS 

Yoga and pilates 
versus back pain 

yoga and pilates  are more 
beneficial for treating 
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educational 
booklets 

individuals with low back pain  

(Cabral et al., 
2014) 

Randomized 
controlled 
trial 

66 SF- 36, RSS, Body 
cathexis scale, 
BDS, VAS 

Pilates exercise 
method with 
verbal education 
versus no 
treatment 

Exercise beliefs, physical and 
psychological factors can be 
effectively changed by clinical 
pilates and verbal teaching. 

(Lee et al., 
2014) 

Randomized 
controlled 
trial 

40 BPM, VAS Pilates Mat 
exercise method 
versus Pilates 
apparatus exercise 

When compared to pilates 
apparatus training, pilates mat 
exercise demonstrated a higher 
degree of pain relief and 
improved balance.  

(Aladro-
Gonzalvo et 
al., 2012) 

Randomized 
controlled 
trial 

19 NA Pilates with 
Placebo, minimal 
intervention or 
another 
physiotherapeutic 
treatment 

When compared with another 
physiotherapeutic treatment, 
Pilates-based therapeutic 
exercise are somewhat better 
than minimal intervention for 
pain reduction. 

(Rydeard et 
al., 2006) 

Randomized 
controlled 
trial 

55 NRS 101, RMD Pilates training 
with no treatment 

Pilates method proved effective 
in treating a group of people 
with non-specific chronic low 
back pain. 

(Miyamoto et 
al., 2012) 

Randomized 
controlled 
trial 

86 11 point PNRS, 
RMD, Tampa scale 

Pilates training 
with educational 
booklet versus 
education alone 

The modified pilates 
movements were better to an 
educational booklet alone. 

(Donzelli et 
al., 2006) 

Randomized 
controlled 
trial 

53 OLBPDQ,  VAS Pilates cova tech 
method versus 
Back school 
method  

Instead of traditional treatments 
for non-specific low back pain 
pilates' cova tech technique is 
better. 

(Miyamoto et 
al., 2013) 

Randomized 
controlled 
trial 

 
 
32 

Berg Balance 
scale, TUG Test, 
Health survey  SF- 
36 

Pilates exercise 
method versus 
static exercise 
stretching 

The pilates showed significant 
differences (p<0.05) before and 
after the exercise programs. 

(Kim et al., 
2014) 

Randomized 
controlled 
trial 

131 VAS Prop pilates 
exercise program 

Both male and female fruit 
producers showed a good 
improvement in their body 
stability, following a 12-week 
Prop Pilates Exercise Program 
(PPEP). 

(Ravindran et 
al., 2022) 

Randomized 
controlled 
trial 

47 NPRS, RM Pilates exercise 
program versus 
aerobic program 

Pilates training outperforms 
aerobic exercise  in decreasing 
pain and improving functional 
ability in postmenopausal 
women having low back pain 

(Chang and 
Lai, 2013) 

Randomized 
controlled 
trial 

327 MRS, HRV Heart rate 
variability during 
exercise  

The ANS adjustment and 
women's postmenopausal 
symptoms were impacted by 
variations in exercise activity. 
Women's postmenopausal 
symptoms could be lessened if 
they changed how they 
exercised. Middle-aged women's 
menopausal symptoms can be 
lessened by exercise. 

(Pereira et al., 
2011) 

Randomized 
controlled 
trial 

60 SR, Bio feedback Pilates and core 
stabilization 

When it comes to helping 
postmenopausal women become 
more flexible and strong, pilates 
training is superior to the core 
stabilization technique. 

 

According to Curnow et al. (2009), postmenopausal 

women like adopting the prescribed approach of 

Pilates exercises to improve their control and posture. 

Marini et al. (2017) state that it is imperative that 

these women change their sedentary lives by 

becoming physically active. A pilates exercise regimen 

can successfully relieve pain while improving lumbar 

strength and flexibility, according to a 2016 research 
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by Lee et al. (2016). In conclusion, it is often unclear 

how much physical activity, how often, how intense, 

and how much labor goes into the Pilates programs 

that are used. Table 1 indicates that the number of 

well-defined trials demonstrating the superiority of 

one specific exercise program over another in treating 

non-specific low back pain in postmenopausal women 

is rather small. In this domain, specialists concur that 

exercises based on the pilates technique are more 

effective than either no therapy or other therapies in 

treating nonspecific low back pain in postmenopausal 

women. Further study is needed to find out more 

about the advantages of a Pilates exercise program on 

lowering low back pain in postmenopausal women. 
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