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Introduction
	 Lumbar radiculopathy is a common cause of back pain. It is char-
acterized by pain due to compression or irritation of the nerve roots 
in the lumbosacral spine, accompanied by numbness and weakness 
[1]. There is limited evidence regarding the efficacy of rehabilitation 
and physiotherapy interventions for patients with lumbar radiculop-
athy, as most studies focus on medication and interventional pain 
management. Multidimensional approaches, including physiotherapy 
techniques, psychological support, and physical modalities, are rec-
ommended; however, optimal strategies are still under research [2]. 
The uniqueness of Pilates exercises lies in the fact that performing 
small-amplitude movements can strengthen deep muscles, reduce 
back pain, increase flexibility, and improve posture [3]. The appli-
cation of basic Pilates exercises requires an understanding of biome-
chanics, exercise methods, and techniques. Pilates exercises strength-
en the abdominal, back, and pelvic floor muscles, helping to prevent 
back pain [3]. Stabilization exercises for the spine develop core mus-
cle function and increase the accuracy of sensory integration. Poor 
muscle coordination and improper muscle recruitment methods can 
decrease spinal stability [4]. The main goals of physiotherapy are to 
improve function and prevent the progression of disability. Therapeu-
tic exercises reduce pain intensity, improve muscle strength, and en-
hance quality of life [5].

Patients and Methods
	 Participants were 34–60 years old (45 ± 6.4 years) and experi-
enced neuropathic pain in the lumbar spine and lower limbs, as well 
as reduced lumbar spine mobility. The inclusion criteria were as fol-
lows: diagnosis of lumbar radiculopathy and verbal consent to partic-
ipate in the study. The exclusion criteria were previous surgery and 
refusal to participate in the study.

Research Instruments

Digital Visual Analog Scale (VAS) [6]: The respondents selected an 
integer from 0 to 10 that best described their level of pain. An 11-point 
numeric scale from 0 (indicating the least amount of pain, e.g., “no 
pain”) to 10 (indicating the greatest amount of pain) [7].

The Oswestry Low Back Pain Disability Questionnaire [8]: con-
sists of 10 questions on different topics: pain intensity, lifting, ability 
to care for oneself, walking, sitting, sexual function, standing, social  
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Abstract
Research aim: To assess the effects of Pilates, stabilization, and 
conventional physiotherapy on lumbar spine pain and function.

Research methods: Participants 34-60 years old (45 ± 6.4 years) 
experiencing neuropathic pain in the lumbar spine and lower limb, 
with reduced lumbar mobility, were randomly divided into three 
groups. Sessions were conducted five times a week for 12 weeks. 
Pain was assessed using the Numeric Visual Analog Scale (VAS), 
Oswestry Low Back Pain Disability Questionnaire, and the Straight 
Leg Raise test (Lasegue test) to evaluate pain from lumbar and 
sacral nerve root irritation. Lumbar mobility was measured using the 
“ fingertip-to-floor “ test, and muscle strength was evaluated using 
the Lovett scale.

Results: Research data show that both Pilates and Stabilization 
exercises positively affected participants’ functional conditions in 
lumbar spine radiculopathy (p > 0.05). When assessing lumbar 

spine mobility before and after exercise, significant changes were 
observed in all three groups (p < 0.05). Pain intensity decreased 
significantly in all three groups (p < 0.05). 

Conclusion: The evidence supports that incorporating Pilates and 
core stabilization approaches into physiotherapy regimens can sig-
nificantly improve pain levels, functional capacity, and spinal flexibil-
ity in patients with lumbar radiculopathy.

Keywords: Lumbar Spine; Pain; Pilates; Radiculopathy; Stabiliza-
tion Exercises
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life, sleep quality, and ability to travel. For each topic, six statements 
are provided describing possible patient life situations, from which 
the patient selects the most appropriate statement [7]. Each question 
is scored from 0–5, with a maximum score of 50. The total score was 
converted to a percentage by multiplying it by two [9]. Scores are 
categorized according to the severity of dysfunction: 0-20 – minimal, 
21-40 – moderate, 41-60 – severe, 61-80 – disability, 81-100 – the 
patient is either bed-bound or exaggerating symptoms.

Straight leg raise test (Lasegue test): The aim was to identify pain 
caused by irritation of the lumbar and sacral nerve roots [10]. The 
patient lies on their back, and the physiotherapist holds the leg by the 
heel and lifts it until resistance is met, or the patient reports pain. The 
test was considered positive when pain was felt at an angle of 30-70°, 
radiating along the nerve. If pain is felt only in the lumbar region, it 
may indicate muscle tension. This test is used to diagnose nerve root 
lesions, most commonly at the L5 or S1 level.

Assessment of lumbar flexibility is performed using the “Fin-
gertip-to-Floor” test [11]: The patient stands with straight legs and 
bends forward, attempting to touch their toe. The distance was mea-
sured from the tip of the middle finger to the floor. Owing to its high 
reliability, this test is often used in clinical practice [12].

Manual muscle strength assessment [13]: Muscle strength was as-
sessed to determine the affected nerve root based on myotomal move-
ments, which are the activities of muscles that receive signals from 
specific nerve roots. Flexion and extension of the foot and flexion 
of the big toe were evaluated in both legs. The assessment included 
myotomal movements: L4 – foot flexion, L5 – big toe flexion, and S1 
– foot extension. The physiotherapist asks the patient to perform these 
movements and evaluates for weakness or inability to perform them. 
Weakness or inability to perform a movement may indicate nerve 
root damage; inability to flex the foot indicates L4 root involvement, 
whereas inability to extend the foot indicates S1 root involvement. 
This assessment is used to diagnose lumbar radiculopathy and helps 
identify the affected disc and the potential causes of pain.

Research Design

	 The study was conducted between February 3, 2025, and April 25, 
2025. Thirty individuals participated in the study, including 15 wom-
en and 15 men, all of whom experienced lower back pain. The partici-
pants’ psychological condition was adequate, and they were working, 
mature age—women aged 34-55 and men aged 36-60. Participants 
were randomly divided into three groups. The first group (Group 1) 
performed Pilates exercises, the second group (Group 2) performed 
stabilization exercises, and the third group (Group 3) followed a con-
ventional physiotherapy exercise program without additional equip-
ment, with exercises performed using their own body weight. Phys-
iotherapy sessions were administered to the study participants five 
times per week for 30 min each. The physiotherapy sessions lasted 
12 weeks. All therapeutic technique exercises were performed on a 
fitness mat from various body positions according to the established 
physical exercise program and technique. Yoga asanas: Cat-Cow Pose 
(Marjaryasana-Bitilasana); Child’s Pose (Balasana); Sphinx Pose 
(Salamba Bhujangasana); Supine Twist (Supta Matsyendrasana); 
Legs-Up-the-Wall Pose (Viparita Karani); Bridge Pose (Setu Band-
hasana); Cobra Pose (Bhujangasana); Half Lord of the Fishes Pose 
(Ardha Matsyendrasana); Reclined Pigeon Pose (Supta Kapotasana); 
Anuloma Viloma (Alternate Nostril Breathing) [14]. Diaphragmatic 
breathing and maintenance of a neutral position were emphasized  

for all groups. The participants were taught to stabilize their spines 
and feel in control of them. It is very important to maintain a neutral 
lumbar spine (to avoid increased lordosis) and learn how to activate 
and relax the abdominal muscles. Pelvic control during static and dy-
namic movements has received considerable attention. For each ex-
ercise, efforts were made to maintain balance as well as possible and 
perform the spine stabilization exercises as correctly as possible. In 
the introductory part, participants performed a general body warm-up 
(in both static and dynamic positions); in the main part, stabilization 
strength exercises were performed (maintaining static positions) for 
10-15 minutes; and at the end, relaxation exercises were performed. 
The exercises were performed to strengthen the abdominal, back, and 
lateral trunk muscles (left and right sides). Muscle endurance is im-
portant. In the final part, participants performed light breathing and 
body relaxation. Assessments were performed before and on the last 
day of the study. Before testing, the patients agreed to participate in 
the study. On the first day of the physiotherapy sessions, the partic-
ipants were acquainted with the aims and course of the study. Three 
different exercise programs were created for each group and random-
ly assigned to each group.

Statistical Analysis

	 The three groups were compared to assess the effectiveness of the 
different methods, and the research data were processed using Mic-
rosoft Office Excel 16. The software was used to calculate the arith-
metic means, rates, standard deviations and mean errors. The statis-
tical data reliability was evaluated using Student’s T criterion (where 
p>0.05 indicates that the difference is statistically insignificant and 
p<0.05 indicates that the difference is statistically significant).

Ethical Considerations

	 The study was approved by Ethics Committee in September 9th 
2024, No SSV5-13 and conducted in accordance with the All Eu-
ropean Academies [ALLEA] 2017 and the Declaration of Helsinki. 
Thirty female and male participants who provided informed consent 
were included in the study, and their confidentiality was ensured. As-
sessments were conducted at the beginning of the study and after the 
research intervention in a safe and comfortable environment. Before 
signing the consent forms, all participants received an information 
letter concerning the study, the voluntariness of participation, confi-
dentiality, and the right to withdraw from the study at any time. The 
personal information of the participants was not disclosed to protect 
their privacy of the participants. The principle of the right to accurate 
information means that participation in the study does not pose any 
risk to participants’ personal information. Permissions to use the in-
struments were obtained from copyright holders. 

Results

Lumbar spine flexibility was assessed by “Fingertip-to-Floor” 
test [11]: After conducting tests on the participants to assess lum-
bar spine mobility before and after the exercise program, significant 
changes were observed in all three groups. This table presents the 
average measured fingertip-to-floor distance indicators, reflecting the 
level of lumbar flexibility before and after the intervention. In the 
Pilates group, the average distance before applying the exercise pro-
gram was 9.6 ±3.03 cm, and after the intervention, it was 8 ±2.75 cm, 
indicating an improvement. In the stabilization group, the average 
before the exercises was 10.1 ±2.88 cm, and after implementing the 
methods, the average decreased to 8.4 ±2.76 cm. In the third control  
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group, the average before the study was 10.3 ±3.86 cm, and after the 
study, it decreased to 8.3 ±3.80 cm (Figure 1).

Pain intensity was assessed using a digital visual analog scale 
(VAS) [6,7]: This table presents the average pain intensity assess-
ment results before and after the intervention using different exercise 
methods. The first group applied the Pilates method, the second group 
performed stabilization exercises, and the third group (control group) 
received physiotherapy. The subjects in the Pilates group had an av-
erage pain score of 7.1 ±0.99 before the intervention, and after the 
sessions, with a repeated assessment, the pain intensity decreased to 
4.5 ±1.08 points—a difference of 2.6 points. The subjects in the stabi-
lization group had an average pain score of 7.2 ±1.03 before perform-
ing the exercises, which decreased to 5.1 ±0.88 after the exercises, 
amounting to a change of 2.1 points. The control group subjects had 
an average pain score of 7.4 ±1.26 before the application of physio-
therapy methods, and afterthe treatment, the intensity decreased to 5 
±1.15 points, amounting to a difference of 2.4 points (Figure 2).

The participants’ lower back functional level was assessed using 
The Oswestry Low Back Pain Disability Questionnaire [8]: This 
table presents the functional status results according to the Oswestry 
questionnaire, comparing the participants’ scores before and after the 
exercise program. The Oswestry questionnaire results for the Pilates 
group participants were 12.8±2.35% before the exercise program, 
and after the intervention, the average functional status improved to  

9±1.94%, representing an improvement of 3.8%. The results for the 
stabilization exercise group participants were 13±3.68% before the 
program, and after application, the mean decreased to 9.8±2.89%, 
corresponding to a 3.2% improvement in the mean score. The control 
group, which received physiotherapy, had results of 14±4.42% be-
fore, and after application, the score decreased to 10.4±3.98%, a 3.6% 
change. Based on this data, it can be stated that all groups demonstrat-
ed a positive effect on improving functional status. However, the Pi-
lates method achieved the greatest average improvement, which was 
3.7%; therefore, it can be said that the Pilates method was slightly 
more effective than the other therapies (Figure 3).

Discussion
	 Our study showed that all three methods positively affected lum-
bar mobility (Figure 1). Significant improvements in lumbar flexibil-
ity were observed across all groups, with conventional physiotherapy 
yielding the greatest increase in lumbar spine flexibility. A greater 
improvement in mobility was recorded in the control group, which 
engaged in physiotherapy exercises, including strengthening and 
stretching. This finding aligns with previous studies, indicating that 
combining stretching and strengthening exercises enhances lumbar 
spine flexibility [15]. Based on our research results, all three inter-
vention methods—Pilates, stabilization exercises, and conventional 
physiotherapy—positively affected lumbar spine mobility. The results 
suggest that a twelve-week intervention involving Pilates, stabiliza-
tion exercises, and physiotherapy can effectively reduce pain, im-
prove function, and increase lumbar mobility in patients with chronic 
low back pain (Figure 2). These findings are consistent with those of 
a study by [16], which reported significant pain reduction and func-
tional improvement over four weeks. Short-term interventions may 
yield transient effects, necessitating sustained exercise for enduring 
results. Examining research by other researchers, these approaches 
have demonstrated efficacy in addressing lumbar radiculopathy [17]. 
Found that lumbar stabilization can reduce pain intensity and enhance 
function in individuals with lumbar radiculopathy. Stabilization exer-
cises activate deep muscles and improve stability, reducing the lum-
bar load and increasing the range of motion. These findings are perti-
nent to our study, which observed improvements in lumbar flexibility 
in the yoga group. Both Pilates and stabilization exercises improved 
postural control and core muscle strength, thereby enhancing spinal 
function. Although both [17] and our study reported improvements in  

Figure 1: Lumar Spine Flexibility comparition between the groups.

Statistical significance (p ≤ 0.05). Values are presented as arithmetic 
means ( x ) ± standard error of the mean ( Sx ). 

Figure 2: Pain intensity assessment between the groups.

Statistical significance (p ≤ 0.05). Values are presented as arithmetic 
means ( x ) ± standard error of the mean ( Sx ). 

Figure 3: Patient’s permanent functional low back disability assessed be-
tween the groups.

Statistical significance (p ≤ 0.05). Values are presented as arithmetic 
means ( x ) ± standard error of the mean ( Sx ). 
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pain and functionality, longer studies would better evaluate the long-
term effects of stabilization exercises on these outcomes. According 
to [18], all interventions had a positive impact, with the most signif-
icant effect in the Pilates group. Compared to our study implement-
ing Pilates, stabilization, and physiotherapy interventions, the results 
showed similar trends, with improvements across all groups and the 
most pronounced change in the Pilates group. The Pilates method 
may be advantageous for patients with chronic low back pain because 
of its focus on body stabilization and movement control. While Bha-
dauria and Gurudut conducted programs over six weeks, our twelve-
week study showed positive outcomes. Our research revealed that 
conventional physiotherapy was the most effective for lumbar spine 
mobility. All methods provided clinical benefits. The Pilates, stabi-
lization, and physiotherapy groups showed improvements, as these 
approaches strengthened the deep stabilizing muscles and enhanced 
muscle balance in the lumbar region. Functional low back assessment 
results indicated that stabilization exercises and physiotherapy meth-
ods improved the participants’ functional condition, although their 
effectiveness was lower (Figure 3). This suggests that Pilate’s meth-
ods could be considered more effective for reducing disability and 
improving function in lumbar spine issues. All intervention groups 
experienced a significant reduction in lumbar pain intensity over the 
12-week program. The results showed that the Pilates method yielded 
the most pronounced reduction in pain, exceeding the changes in the 
other groups. Other interventions, such as stabilization exercises and 
physical therapy, also contributed to reducing pain intensity, albeit 
to a lesser extent. Previous research has shown that Pilates allevi-
ates pain and enhances quality of life and lumbar function [19,20] 
affirmed that Pilates methods improve functional status and mitigate 
pain [21]. Observed that Pilates exercises effectively diminished pain 
in patients with lower back pain. A systematic review by Miyamoto, 
G. C., with collogues, concluded that the Pilates method is effective 
in reducing short-term pain in patients with lumbar back disorders 
[22]. Fernandes and Oliveira [23] systematically evaluated the effi-
cacy of Pilates exercises in alleviating back pain. Fernandes and Ol-
iveira found that Pilates exercises effectively alleviated pain and en-
hanced lumbar function. These outcomes are consistent with those of 
the current study. Similarly, Wahyuni and Kurnia’s [24] meta-analysis 
demonstrated that stabilization exercises significantly reduced pain 
intensity, corroborating the findings of the present study, in which 
both groups reported pain reduction. Drawing from this study and 
other sources, Pilates, stabilization, and physiotherapy exercises are 
efficacious in mitigating lumbar pain and enhancing functional status. 
Despite variations in exercise type and duration across studies, all 
interventions yielded positive outcomes. The Pilates method, which 
integrates muscle control, flexibility, and stability training, produced 
the most favorable results. Regular stabilization exercises contribute 
to pain reduction and improved muscle activation. While short-term 
programs yield significant benefits, long-term interventions ensure 
more enduring improvement. Consistent lumbar exercises are crucial 
for treatment, with optimal results achieved through sustained prac-
tice. In the future, it would be worthwhile to investigate whether these 
positive changes persist over a longer period of time.

Key Points
What is already known on this topic: 

•	 Lumbar radiculopathy causes pain and disability; rehab methods 
are under debate. 

•	 Pilates and stabilization may help pain and function, but evidence 
is limited. 

What this study adds:

•	 Pilates and stabilization effectively reduce pain and improve func-
tion in radiculopathy. 

•	 Pilates showed slightly better results for pain reduction and dis-
ability than other methods.

How this study might affect research, practice, or policy: 

•	 Multimodal rehab with Pilates/stabilization should be considered 
for radiculopathy.

•	 Sustained home-based exercise and ergonomic advice maximize 
long-term results. 

Conclusion

	 The core conclusion of this study is that both Pilates and stabiliza-
tion techniques are effective in reducing pain and improving function 
in patients with lumbar radiculopathy, with Pilates showing slightly 
greater efficacy in pain reduction and functional improvement, while 
conventional physiotherapy most improved lumbar mobility.

Practical Recommendations

	 For rehabilitation professionals managing lumbar radiculopathy, a 
multimodal program, including Pilates and stabilization exercises, is 
recommended to maximize pain relief, functional recovery, and spi-
nal mobility. Patients should be encouraged to continue home-based 
exercise and maintain ergonomic behaviors. 

Recommendations

For physiotherapists: When working with patients suffering from 
lumbar radiculopathy, apply a program that combines Pilates and 
stabilization exercises to achieve better results. These methods help 
strengthen the core muscles, improve spinal mobility, and reduce 
pain. Special attention should be paid to fostering ergonomic move-
ment and correct posture.

For patients: It is recommended to continue the prescribed exercise 
program at home, focusing on strengthening the abdominal and lower 
back muscles. In addition, patients are advised to follow ergonomic 
principles in daily activities—use correct body mechanics when lift-
ing objects.

Limitations

	 Further investigation is needed on long-term efficiency and main-
tenance of benefits, as the current study period was 12 weeks. Longer 
studies are needed to clarify the sustained impact of Pilates and stabi-
lization exercises.
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