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Low back pain is a condition characterized 
by pain in the area between the lower edge of the 
rib cage or costal margin, and the gluteal fold(1). 
It is a very common issue across all age groups 
worldwide. According to a global study conducted 
in 195 countries in 2017, low back pain is one of the 
top three causes of years lived with disability(2). In 
Thailand, data from the Ministry of Public Health in 
2018 indicated that musculoskeletal and connective 
tissue diseases ranked fourth among the conditions 

leading to outpatient visits, with an incidence rate 
of 390.51 per 1,000 population(3). High-risk factors 
for low back pain include occupations that require 
physical exertion, coexisting physical and mental 
health conditions, smoking, and obesity(4).

Low back pain can be categorized by the duration 
of symptoms. Chronic low back pain, where the pain 
persists for more than six months, is often due to 
non-specific causes in 85% of cases(5). Other causes 
include lumbar spine degeneration, intervertebral 
disc disease, lumbar spine fractures, spinal infections, 
and cancer(6). Chronic pain in the patients leads 
to impairments in sensorimotor control(7), such as 
delayed activation of core and deep back muscles and 
excessive activation of superficial back muscles. This 
can cause recurrent pain even after initial relief, as 
the underlying motor control issues persist, making 
the pain chronic(8). Studies have shown that altered 
peripheral nervous system perception, such as joint 
proprioception(9) and increased pain threshold(10), can 
lead to changes in brain neuroplasticity. Therefore, 
treatments that stimulate appropriate neuronal control 
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of muscles might enhance the effectiveness of chronic 
pain management in these patients.

Conservative treatments, such as back exercise 
aimed at improving motor control of back muscles, 
have been shown to reduce pain and improve motor 
control deficits. Studies have found these treatments 
to be effective during continuous exercise for eight 
weeks. However, follow-up after the cessation of 
exercise indicated that pain and disability persisted 
up to one year later(11).

Currently, repetitive peripheral magnetic 
stimulation (rPMS) is increasingly being used in 
rehabilitation medicine and physical therapy. It is 
considered a painless, non-invasive modality. One 
mechanism by which rPMS is believed to work 
involves the stimulation of the lumbar muscles over a 
wide area. This stimulation can enhance proprioceptive 
afferents and directly control muscle activation, 
as well as indirectly stimulate mechanoreceptors 
within muscle fibers(12). Additionally, it is believed 
that peripheral magnetic waves can stimulate large 
nerve fibers, or A-beta afferent fibers, and inhibit 
the conduction of small nerve fibers, which are 
A-delta and C fibers, that transmit pain signals to 
the brain. This results in reduced pain and activates 
the descending inhibitory pathway of the central 
nervous system(13), without stimulating cutaneous 
sensory nerves, thereby avoiding additional pain 
during treatment(14). Literature reviews have identified 
studies on the use of peripheral magnetic waves to 
reduce chronic low back pain(13,15-18), acute low back 
pain(19), and treat trigger points in myofascial pain 
syndrome(20,21).

The study by Lo et al.(13) in 2011 found that 
treating patients with lumbosacral spondylosis who 
had chronic low back pain using rPMS could reduce 
pain immediately from the first treatment session. 
However, this was a single study, not involving 
patients with chronic back pain from other causes 
and did not examine the effects on reducing disability. 
Similarly, the study by Przedborska et al.(18) in 2015 
found that using rPMS once a day for ten consecutive 
days at a frequency of 3 to 30 Hz also reduced pain. It 
was hypothesized that the peripheral magnetic waves 
transmitted external signals to the brain, triggering the 
descending inhibitory pathway of the central nervous 
system, which significantly lowered the pain visual 
analog scale (VAS) scores post-treatment.

Masse-Alarie et al.’s study in 2013(16) 
investigated the effects of a single session of rPMS 
combined with specific motor training of the deep 
abdominal muscles in patients with chronic low back 

pain. The group receiving combined rPMS showed a 
tendency for greater pain reduction compared to the 
exercise-only group. Notably, the pain reduction was 
significant in patients with kinesiophobia, although 
this was a short-term study without follow-up on 
long-term effects. In 2017, Masse-Alarie et al.(17) 
studied the effects of three sessions of rPMS using a 
figure-8 coil of the multifidus muscle within one week 
in patients with chronic low back pain, combined with 
motor training program. The rPMS group showed 
better pain reduction and improved muscle strength 
compared to the exercise-only group. Additionally, 
changes in brain function related to muscle control 
were observed. The study using transcranial magnetic 
stimulation and needle electromyography also 
showed improved muscle activation and cortical 
excitability in the M1 area, demonstrating positive 
results.

However, the treatment protocols in each 
study varied in terms of the type of coil, intensity, 
and the number of stimulation sessions(17,18). There 
is still no clear guideline for the use of peripheral 
magnetic stimulation devices. Therefore, the present 
study aimed to investigate the effects of treating 
chronic low back pain using rPMS combined with 
conservative treatments such as lower back exercises 
and appropriate behavior and posture adjustments. 
The goal is to support the hypothesis that peripheral 
magnetic stimulation can alleviate pain and reduce 
disability in patients with chronic low back pain.

The authors chose a round coil for the stimulation 
as it can reach deep muscles(22,23) and used stimulation 
over a broad area of the lower back at frequencies 
ranging from 3 to 30 Hz to enhance joint proprioception 
and control the function of both superficial and deep 
muscles. The authors believed that this stimulation 
method might reduce the number and frequency of 
treatment sessions needed, providing a guideline for 
treating patients with this issue.

Materials and Methods
The present study was a randomized, double-

blind, controlled trial investigating treatment 
methods. The study population included patients 
with chronic low back pain treated at the outpatient 
clinic of Department of Rehabilitation Medicine, as 
well as other interested patients with chronic low 
back pain, between July 2021 and August 2022. 
Regarding the eligibility criteria, patients aged 18 to 
60 years with chronic low back pain for more than 
six months, having a VAS score of 4 or higher, and 
given written informed consent to participate in the 
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present research were included. Patients with non-
mechanical low back pain due to malignant or benign 
tumors, inflammatory arthritis, infection, lumbar 
spine fractures, low back pain requiring surgical 
intervention, a history of lumbar spine surgery or 
epidural steroid injections, previous treatment with 
rPMS, contraindications to the use of peripheral 
magnetic stimulation, cancer, inability to read and/
or write the questionnaire, and inability to follow up 
on treatment outcomes were excluded.

The sample size was initially calculated based 
on a clinically significant difference in VAS pain 
scores of 2 points, with an alpha of 0.05 and power 
of 0.8. This resulted in a minimum of 13 participants 
per group, increased to 15 per group to account for 
a 10% attrition rate. Therefore, 30 participants were 
invited into the study.

Upon review, using VAS scores from Lo et al.(13), 
the required sample size for immediate post-treatment 
scores would have been seven per group, while the 
four-day post-treatment scores indicated a much 
larger requirement of 151 per group. As the present 
study was intended as a pilot, the smaller sample size 
limited the power to detect certain effects. However, 
the findings provided valuable preliminary data for 
future research with larger cohorts.

The study was approved by the Ramathibodi 
Human Research Ethics Committee (COA. 
MURA2020/1174) and was publicly registered in 
the Thai Clinical Trials Registry (TCTR), an online 
register of clinical research established in Thailand 
since 2009 (http://www.thaiclinicaltrials.org; ID: 
TCTR20210531004).

The equipment used included the Salus Talent® 
Pro-Electro-Magnetic stimulator by REMED Co., 
Ltd., with a round coil, a basic information recording 
form, a VAS pain score recording form(24), which 
was a 100-millimeter straight line without visible 
numbers, with the left end labeled “no pain at all” 
and the right end labeled “pain as bad as it could 
be”, where patients marked their pain level, and 
the evaluator measured the pain score with a ruler, 
the Thai version of the Roland-Morris Disability 
Questionnaire (RMDQ)(25) consisting of 24 items 
for assessing disability in back pain patients, the 
Thai version of the Oswestry Disability Index 
(ODI)(26) consisting of 10 sections, and guidelines 
for behavioral adjustment, exercise examples, and a 
logbook for recording exercises and additional pain 
medications used.

The present study divided the participants 
into two groups, a magnetic stimulation group 

and a sham group, using sealed envelopes for 
randomization. Nurses not involved in the study 
were responsible for the randomization process. 
The sealed envelopes were prepared by generating a 
confidential randomization list and numbering each 
envelope sequentially to correspond with this list. The 
treatment allocation information was inserted inside 
each envelope, sealed securely, and ensured that the 
contents were not visible from the outside. Basic data 
collected included age, gender, weight, height, body 
mass index, medical history, medications taken, and 
duration of pain. Physical examinations assessed 
muscle strength and pain perception in both legs. Pain 
and disability scores were assessed using the VAS, 
RMDQ, and ODI. Both participants and researchers 
assessing outcomes were blinded to group allocation 
to maintain the integrity of the double-blind design.

In the magnetic stimulation group, participants 
received rPMS with a round coil applied broadly 
to the lower back to stimulate proprioception and 
muscle control in a prone position. The frequency 
was set between 3 to 30 Hz, and the intensity started 
at 20% of the maximal stimulator output, increasing 
by 5% increments until participants felt sensations 
without pain, thus the subthreshold, for 10 minutes. 
This was followed by stimulating the painful trigger 
points at 30 Hz, starting at 2% intensity, increasing to 
subthreshold, delivering pulses for one second with 
3-second breaks for five minutes. The sham magnetic 
stimulation group used the same device but with low 
intensity, at 5%, and magnetic pulses emitted from the 
other coil that was not placed on the patient’s body. 
Both groups received three rPMS sessions, once a 
week. Participants in both groups were informed 
about the use and potential side effects of rPMS.

Conservative treatment for both groups included 
education on chronic back pain, risk factors, treatment 
methods, behavioral modification advice, and home 
exercise instructions. Exercise examples included 
four exercises, knee-to-chest exercise, posterior 
pelvic tilt and deep abdominal muscle exercise, semi-
sit up exercise, and hip flexor stretching, performed 
10 times per set, twice daily, with participants 
recording their exercises in a logbook to monitor 
consistency. Pain severity was assessed using the VAS 
before and after the first, second, and third treatments, 
and one week after the final treatment. The RMDQ 
and ODI were assessed before treatment and one 
week after the final treatment. The data were then 
statistically analyzed to compare the differences in 
measured variables between the magnetic stimulation 
and the sham groups.
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Statistical analysis was conducted using PASW 
Statistics, version 18.0 (SPSS Inc., Chicago, IL, 
USA). Descriptive statistics were used to analyze 
the baseline data of both groups, including age, 
gender, body mass index, duration of symptoms, 
and VAS, RMDQ, and ODI scores before treatment. 
The differences in VAS and ODI scores before and 
after treatment within each group were compared 
using the Paired T test, and between groups using 
the independent t-test. Differences in RMDQ scores 
before and after treatment within each group were 
analyzed using the Wilcoxon signed-rank test, and 
between groups using the Mann-Whitney U test. 
Statistical significance was set at p-value less than 
0.05. Additionally, a linear mixed-effects model was 
used to analyze the data, with time and treatment 
group as fixed effects and subject as a random effect, 
to account for repeated measures and individual 
variability. This approach was an extension of the 
traditional repeated measures ANOVA, allowing for 
more complex data structures.

Results
Patients with chronic low back pain treated at the 

outpatient clinic of the authors’ department, and those 
interested in participating were screened according 
to the eligibility criteria, resulting in 30 individuals. 
They were divided into two groups, with 15 patients 
in each group, using the sealed envelope method. 
These groups consisted of the peripheral magnetic 
stimulation group and the sham group, receiving 
treatment with either genuine or sham peripheral 
magnetic stimulation (see Figure 1).

The participants in the peripheral magnetic 
stimulation and sham groups had mean ages (standard 
deviation, SD) of 43.7 (8.0) and 45.5 (10.1) years, 
respectively. Their body mass indices were 29.4 (4.9) 
and 27.1 (4.1) kg/m², respectively. The duration of 
their pain symptoms was 23.7 (14.5) and 21.6 (7.5) 
months, respectively. When comparing baseline data, 
including VAS, RMDQ, and ODI scores before the 
study, no statistically significant differences were 
found between the two groups (Table 1).

Comparing VAS scores before treatment and one 
week after treatment, the mean scores were 6.2 (1.0) 
and 4.0 (1.0) in the peripheral magnetic stimulation 
group, and 5.6 (0.8) and 4.5 (1.0) in the sham group. 
VAS scores within each group decreased significantly 
compared to before treatment (p=0.001) (see 
Figure 2). When comparing the difference in VAS 
scores (ΔVAS) before treatment with those after 
the first, second, third treatment sessions, and after 

the end of treatment at one week, the mean values 
were 1.5 (0.8), 2.5 (1.6), 2.5 (1.4), and 2.2 (1.0), 
respectively, in the peripheral magnetic stimulation 
group, and 0.8 (0.8), 1.0 (0.9), 1.2 (0.6), and 1.2 
(0.6), respectively, in the sham group, showing 
statistically significant differences at p=0.005, 0.003, 
0.005, and 0.001, respectively. The greatest reduction 
in VAS scores was observed after the second and 
third treatment sessions in the peripheral magnetic 
stimulation group (Table 2).

In the present study, 60% of participants in 
the rPMS group achieved a clinically meaningful 
improvement in VAS scores, exceeding the minimal 
clinically important difference (MCID), compared to 
20% in the Sham group. Although the rPMS group 
demonstrated a higher proportion of improvement, 

Figure 1. The study process.

Table 1. A comparison of basic data between the rPMS and the 
sham group

rPMS group Sham group p-value

Female; n (%) 7 (46.7) 10 (66.7) 0.269

Age (years); mean (SD) 43.7 (8.0) 45.5 (10.1) 0.579

Body mass index (kg/m²); mean (SD) 29.4 (4.9) 27.1 (4.1) 0.184

Pain duration (months); mean (SD) 23.7 (14.5) 21.6 (7.5) 0.625

VAS score#; mean (SD) 6.2 (1.0) 5.6 (0.8) 0.089

RMDQ score; median [IQR] 8.0 [6.0] 9 [11.0] 1.000

ODI score; mean (SD) 15.9 (5.7) 14.6 (4.9) 0.521

rPMS=repetitive peripheral magnetic stimulation; VAS=visual analog 
scale; RMDQ=Roland-Morris Disability Questionnaire; ODI=Oswestry 
Disability Index; SD=standard deviation; IQR=interquartile range
# 0=no pain, 10=worst pain imaginable
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the difference between the two groups did not reach 
statistical significance (p=0.062).

The analysis of VAS scores using a linear mixed-
effects model revealed that the baseline VAS score, 
prior to any treatment, was estimated to be 5.647. 
Over time, VAS scores demonstrated a decreasing 
trend, with a non-significant reduction of –0.427 
at the second time point compared to baseline 
(p=0.142), and a significant decrease of –0.900 by 
the third time point (p=0.005). When comparing 
the treatment groups, the rPMS group exhibited 
a non-significant overall increase in VAS scores 
by 0.580 compared to the sham group (p=0.078). 
However, the interaction effects showed that the 
change in VAS scores from the first to the second 
session was slightly more pronounced in the rPMS 
group, with a decrease of –0.593, although this was 
not statistically significant (p=0.149). Notably, the 
interaction effect between the treatment group and 
the change in VAS scores from the first to the third 
session was marginally significant, with the rPMS 

group experiencing a larger decrease in VAS scores 
by –0.833 compared to the sham group (p=0.064).

The median [interquartile range, IQR] differences 
before and after treatment at one week for RMDQ 
were 3.0 [3] and 2.0 [2] points, respectively, in both 
the peripheral magnetic stimulation group and the 
sham group. The mean differences in ODI scores 
before and after treatment were 5.6 (3.5) and 2.4 (1.8) 
points, respectively, in both groups. When comparing 
between the two groups, significant differences were 
found in both RMDQ and ODI at p=0.030 and 0.048, 
respectively (Table 2).

Side effects noted in the present study included 
patients in the peripheral magnetic stimulation group 
experiencing a thick numb sensation in the lower back 
area after completing the second treatment session for 
five minutes, with the sensation persisting for three 
minutes and disappearing without further treatment.

Discussion
The present study aimed to investigate the 

Figure 2. VAS scores before treatment, after each session of rPMS, and one week post-treatment.

rPMS: repetitive peripheral magnetic stimulation

Table 2. Comparison of changes in VAS (∆VAS), RMDQ (∆RMDQ), and ODI (∆ODI) scores from baseline between the rPMS and Sham 
groups

rPMS group Sham group p-value 95% CI

∆VAS#; mean (SD) Post 1st treatment 1.5 (0.8) 0.8 (0.8) 0.005 0.10 to 1.30

Post 2nd treatment 2.5 (1.6) 1.0 (0.9) 0.003 0.53 to 2.47

Post 3rd treatment 2.5 (1.4) 1.2 (0.6) 0.005 0.49 to 2.11

1 week after all treatment 2.2 (1.0) 1.2 (0.6) 0.001 0.38 to 1.62

∆RMDQ; median [IQR] 1 week after all treatment 3.0 [3.0] 2.0 [2.0] 0.030 –0.91 to 2.91

∆ODI; mean (SD) 1 week after all treatment 5.6 (3.5) 2.4 (1.8) 0.048 1.12 to 5.28

rPMS=repetitive peripheral magnetic stimulation; VAS=visual analog scale; RMDQ=Roland-Morris Disability Questionnaire; ODI=Oswestry Disability 
Index; CI=confidence interval; SD=standard deviation; IQR=interquartile range
∆Difference; # 0=no pain, 10=worst pain imaginable
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efficacy of treating chronic low back pain using 
peripheral magnetic stimulation combined with 
conservative treatment as lower back exercises and 
appropriate behavioral and postural adjustments, 
compared to a group receiving sham peripheral 
magnetic stimulation alongside conservative 
treatment, supporting the hypothesis that peripheral 
magnetic stimulation helps alleviate pain and reduce 
disability in patients with chronic low back pain.

The present study utilized stimulation over 
the lower back area covering a wide region with 
frequencies ranging from 3 to 30 Hz and adjusted 
intensity to a subthreshold level, followed by 
specific point stimulation at the site of clear pain 
using a frequency of 30 Hz to reduce pain through 
the mechanism of inhibiting pain sensation from 
the central nervous system, descending inhibitory 
pathway, and muscle relaxation(27). Immediate pain 
reduction was observed after the first stimulation 
session. Patients in the peripheral magnetic 
stimulation group had significantly decreased VAS 
pain scores compared to the sham group, along with 
improved movement after treatment, which aligns 
with previous studies(13,16).

Furthermore, when administered weekly for 
three consecutive sessions, there was an average 
VAS pain score reduction of 2.5 points, exceeding 
the MCID of 2 points established by Ostelo & de 
Vet in 2005(28), consistent with previous studies by 
Massé-Alarie et al.(17) using a figure-8 coil peripheral 
magnetic stimulation device with a frequency of 
20 Hz and intensity of 35% to 40% of maximum 
intensity for 20 minutes per session, administered 
three times per week. However, the present study 
employed lower frequencies, once per week for a total 
of three weeks, and still found efficacy in reducing 
pain even at one week after treatment.

The analysis of VAS scores using a linear mixed-
effects model also provided insight into the effects 
of rPMS on pain reduction over time compared to a 
sham treatment. The results suggest a trend toward 
greater pain reduction in the rPMS group compared 
to the sham group, particularly by the third treatment 
session. Although the overall group effect was not 
statistically significant, the marginal significance 
of the interaction between time and treatment group 
highlights the potential of rPMS to achieve more 
substantial pain relief over time. The significant 
decrease in VAS scores by the third session indicates 
that both groups experienced a reduction in pain, but 
the rPMS group may have benefitted slightly more, 
especially toward the later sessions. This finding 

aligns with previous research suggesting that rPMS 
can be an effective adjunct to conservative treatment 
for chronic low back pain.

The present study found significant reductions in 
disability or muscle function impairment, as indicated 
by RMDQ and ODI scores, before and after treatment 
for one week in the peripheral magnetic stimulation 
group compared to the sham group. The changes in 
RMDQ and ODI scores in the peripheral magnetic 
stimulation group in the present study, compared 
before and after treatment, had mean values of 3.0 and 
5.6, respectively, which were clinically significant 
and exceeded the MCID of RMDQ and ODI, which 
were 2.5 and 4 points, respectively(29,30). The reduction 
in disability was consistent with improved muscle 
function, aligning with the study by Massé-Alarie 
et al(17).

Nevertheless, regarding Table 2, the between-
group differences in VAS after all treatments, which 
was ranging from 0.7 to 1.5, did not exceed the MCID 
of 2, indicating that these changes are not clinically 
meaningful. Similarly, the difference in RMDQ 
(1.0) was below the MCID of 2.5, suggesting no 
significant clinical impact. For ODI, the difference 
of 3.2 approached but did not exceed the MCID of 4, 
indicating a borderline clinical relevance. Therefore, 
while differences were statistically significant, they 
did not meet the threshold for clinical significance.

The mechanism of peripheral magnetic 
stimulation, which can reduce pain and improve 
muscle function in the back, is believed to occur 
through various mechanisms. Firstly, it stimulates 
joint perception, enhancing muscle control(12). 
Secondly, it inhibits pain sensation from the central 
nervous system using the descending inhibitory 
pathway(13). Thirdly, it alters cortical brain activity, 
reducing signals in the M1 area but still allowing 
effective muscle control(17). This aligns with 
the reduced disability scores (RMDQ and ODI) 
in the present study. Part of the reason for this 
improvement may be that patients with chronic pain 
often have problems with both sensory perception 
and movement control, as well as abnormal cortical 
command, leading to less effective exercise outcomes 
than expected. Peripheral magnetic stimulation can 
enhance the effectiveness of exercise, allowing 
patients to perform daily activities better and follow 
exercise recommendations more effectively.

The key difference in the present study is 
the ability to reduce the frequency and number of 
treatments compared to the previous studies(17,18) with 
peripheral magnetic stimulation. Patients received 
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peripheral magnetic stimulation for 15 minutes per 
session, once a week, consecutively for three weeks, 
totaling three sessions. The ability to reduce the 
frequency of stimulation in the present study while 
still yielding positive results may be partly due to the 
type of coil used, which was a round coil. The round 
coil can stimulate muscles more widely and deeply 
than the figure-8 coil because it can emit magnetic 
waves deeper and wider(22,23). Further studies are 
needed in the future regarding long-term effects 
and cost-effectiveness compared to other physical 
therapy tools for reducing various types of pain, 
including the recurrence rate of pain due to poor 
muscle function, which is a significant problem in 
patients with chronic pain.

Regarding side effects of peripheral magnetic 
stimulation in the present study, one participant 
experienced transient back numbness, which resolved 
spontaneously without additional treatment. This 
is consistent with previous studies on peripheral 
magnetic stimulation, where all participants were able 
to tolerate magnetic stimulation for the prescribed 
duration without experiencing significant side effects, 
indicating that peripheral magnetic stimulation is a 
tool that does not induce pain during treatment and 
has minimal side effects.

Future studies should consider a more 
personalized therapy approach, considering 
individual biopsychosocial characteristics. For 
example, age-related differences may influence 
treatment responses, potentially leading to better 
outcomes in younger patients compared to older 
individuals. Additionally, controlling for confounding 
factors such as medication use, physical activity, 
and psychological aspects like kinesiophobia would 
provide a more nuanced analysis. Subgrouping 
participants based on prior exercise experience 
and the underlying cause of chronic back pain is 
recommended. Furthermore, investigating long-
term treatment effectiveness and utilizing objective 
measures like electromyography would strengthen the 
findings. To address ethical concerns, it is important 
that participants in the sham group with baseline VAS 
scores above 6 receive a more suitable intervention 
or placebo treatment.

From the results of the present study, peripheral 
magnetic stimulation with reduced frequency and 
duration of treatment, combined with exercise and 
behavioral modifications, significantly reduces pain 
and disability in patients with chronic lower back 
pain. However, it is important to note that while the 
reduction in pain was statistically significant, the 

difference in VAS scores between the rPMS and Sham 
groups did not exceed the MCID. This suggests that 
the clinical impact of the intervention, particularly in 
terms of pain relief, may be limited. Further studies 
are needed to explore the long-term clinical relevance 
of peripheral magnetic stimulation as a treatment 
option for chronic lower back pain when combined 
with exercise and behavioral modifications. 

What is already known on this topic?
Chronic low back pain is a prevalent condition 

that significantly impairs quality of life. Conservative 
treatments like motor control exercises are effective, 
but their benefits often diminish after cessation. rPMS 
has shown promise in reducing pain and improving 
motor control by stimulating proprioception and 
inhibiting pain pathways, yet there is no standardized 
protocol for its use in clinical practice.

What does this study add?
This study demonstrates that rPMS, when 

combined with conservative treatments such as 
exercise and behavioral modifications, effectively 
reduces pain and disability in chronic low back pain 
patients, even with reduced treatment frequency. The 
use of a round coil was found to enhance muscle 
control and reduce pain more effectively than 
sham treatments, providing a potential guideline 
for integrating rPMS into chronic low back pain 
management.
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