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Objective To investigate the effects of real repetitive peripheral magnetic stimulation (rPMS) treatment compared
to sham rPMS treatment on pain reduction and functional recovery of patients with acute low back pain.

Methods A total of 26 patients with acute low back pain were randomly allocated to the real rPMS group and
the sham rPMS group. Subjects were then administered a total of 10 treatment sessions. Visual analogue scale
(VAS) was assessed before and after each session. Oswestry Disability Index (ODI) and Roland-Morris Disability
Questionnaire (RMDQ) were employed to assess functional recovery at baseline and after sessions 5 and 10.
Results Real rPMS treatment showed significant pain reduction immediately after each session. Sustained and
significant pain relief was observed after administering only one session in the real rPMS group. Significant
functional improvement was observed in the real rPMS group compared to that in the sham rPMS group after
sessions 5 and 10 based on ODI and after session 5 based on RMDQ.

Conclusion Real rPMS treatment has immediate effect on pain reduction and sustained effect on pain relief for
patients with acute low back pain compared to sham rPMS.
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INTRODUCTION cal care [1]. Low back pain can be classified based on
duration as follows: (1) acute back pain that lasts less

Low back pain, one of the major causes of disability  than 6 weeks; (2) sub-acute back pain lasting from 6 to 12
worldwide, is a very common reason for seeking medi- weeks; and (3) chronic back pain that persists for more
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than 12 weeks. Among these three types, acute low back
pain (ALBP) generally demonstrates favorable prognosis
with recovery rate ranging from 39% up to 90% within 6
weeks [2,3]. However, ALBP patients who seek medical
care show an upper margin of moderate level of pain (i.e.,
average visual analogue scale [VAS] of 6.25) which causes
disability (i.e., average Roland-Morris Disability Ques-
tionnaire [RMDQ] score of 13.04) [4]. Accordingly, ap-
propriate pain control is required for ALBP patients. As a
way to improve the pain and disability that ALBP patients
experience, staying active is advised while bed rest is dis-
couraged [5]. However, such advice can be hard to follow
when one is in pain. Up to date, options that have shown
proven effects for pain reduction with minimal adverse
effects in ALBP patients are limited [2,6-10].

Repetitive peripheral magnetic stimulation (rPMS)
is a non-invasive treatment method that can penetrate
to deeper conductive structure with relatively painless
stimulation. Of various studies conducted since 1995, no
study has observed any adverse effects with the exception
of certain participants reporting tight feelings within a
tolearble range. Thus, rPMS can be considered as a treat-
ment method with a high level of tolerance and safety. It
has been demonstrated that rPMS has therapeutic effects
on musculoskeletal pain [11]. However, no established
guideline exists. Thus, further study is required.

Based on literature search, rPMS has been applied to
chronic low back pain (CLBP) patients in four studies [12-
15]. However, no study has observed its effects on ALBP
patients. Therefore, the objective of this pilot study was to
investigate clinical effects of rPMS on pain reduction and
functional recovery in ALBP patients with a randomized
controlled design.

MATERIALS AND METHODS

Subjects

Patients with ALBP occurring within the last 6 weeks
who reported pain with VAS of 3 or higher were recruited.
Magnetic resonance imaging study was performed if
there was any possibility of a diagnosis other than acute
lumbar sprain based on patient’s symptoms, physical
examination, and a lumber X-ray. Patients with age of
19 years or more who possessed linguistic and cognitive
capabilities to explain the degree of pain were selected.
Exclusion criteria were: (1) weakness in lower extremities
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due to lumbar radiculopathy or myelopathy, (2) lum-
bar fracture, (3) non-mechanical low back pain due to
neoplasia, inflammatory arthritis, or infection, (4) pace-
maker, (5) history of seizure, pregnancy, malignancy, or
(6) history of lumbar surgery. None of participants in this
study had any form of magnetic stimulation treatment
previously. This study was approved by the Institutional
Review Board of Hallym University Chuncheon Sacred
Heart Hospital (No. 2017-12).

Methods

A total of 26 subjects were randomly allocated into real
rPMS group and sham rPMS group using a block ran-
domization program. Subjects were blinded to which
group they would be allocated into. The purpose of this
study was explained to subjects to determine how to per-
form rPMS treatment more effectively. Patients in the two
groups had general physical therapy modality and medi-
cation concurrently with the intervention introduced
through this study. Neuro MSL magnetic stimulator (MR
Inc., Seoul, Korea) was used in this study. It is known that
a round coil is more advantageous than a figure-8 coil for
stimulating structures in a deep layer such as spinal roots
and covering a larger area such as a paraspinal muscle
group [11]. Thus, round coil suitable for treating low back
pain was employed in this study. Stimulation site was
determined based on patient’s most tender point prior
to the start of each treatment session. For patients in the
real rPMS group, the coil was placed at a flat tangential
orientation targeting the most painful lumbar region in
prone position. This is the orientation that enables the
coil to be positioned parallel to the body surface, thereby
maximizing effects of magnetic stimulation applied to the
target area. For patients in the sham rPMS group, the coil
was applied at a transverse orientation to the most pain-
ful lumbar region in prone position. This is the orienta-
tion which positions the coil at a 90° angle to the body
surface, thereby minimizing effects of magnetic stimula-
tion applied to the target area [16].

Both groups underwent 10 sessions over a span of 2
weeks. Each session lasted 20 minutes and entailed an
intermittent stimulation protocol consisting of 5 seconds
of stimulation at a frequency of 20 Hz followed by 25
seconds of resting. The total number of stimuli over 20
minutes amounted to 4,000 times. The stimulus intensity
level for the real rPMS group commenced at 20% of the
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maximal stimulator output. It was gradually raised by
5%. The final stimulation intensity was determined at the
maximum intensity level which induced sufficient con-
traction of the paraspinal muscle while still falling within
tolerable range of the patient [11,17,18]. For the sham
rPMS group, the stimulus intensity level was set at 5%
of the maximal stimulator output to minimize magnetic
stimulation. Both groups were exposed to identical click-
ing sound generated during each session. As in the real
rPMS group, the coil directly touched the skin of patients
in the sham rPMS group, thereby exposing them to simi-
lar sensation [3]. The application of rPMS coil to both
groups of patients was conducted by experienced physi-
cal therapists with sufficient preliminary training on the
application of rPMS before the study. Physical therapists
applying the magnetic stimulation could not be blinded.
Thus, their conversion with patients was limited for both
groups in order to minimize their effects on patients. Au-
thors were blinded to group allocation of patients.

Assessments

For the evaluation of back pain, VAS was used as the
primary endpoint. Oswestry Disability Index (ODI) and
RMDQ were employed as secondary endpoints. ODI
is a tool that can evaluate functional impairment of a
low back pain patient. It has a value of 0% to 100%, with
higher value indicating higher level of disability. The
validity of ODI has long been proven and its ability to dis-

Assessed for eligibility
(n=37)

cern levels of functional disability has been extensively
documented [19]. RMDQ evaluates limitations in activi-
ties of daily living due to low back pain with 24 questions,
with higher number of positive answers indicating more
severe functional disability. The reliability and validity
of RMDQ have been confirmed [20]. Each assessment
was conducted via subjects completing questionnaires
with assistance from an independent researcher who was
blinded as to group allocation. VAS was evaluated before
and after every session whereas ODI and RMDQ were as-
sessed at the baseline and after sessions 5 and 10.

Statistical analysis

In normal distribution evaluation using Kolmogorov-
Smirnov test and Shapiro-Wilk test, normality of either
group was satisfied. Accordingly, statistical analysis was
performed using the nonparametric method. Mann-
Whitney U-test was used to compare the two groups for
each session evaluated. Wilcoxon signed-rank test was
employed to compare differences between pre-manipu-
lation and post-manipulation. Courses of pain relief and
functional recovery were analyzed by repeated-measures
analysis of variance (ANOVA). Post-hoc analyses were
undertaken using Bonferroni correction. Pearson cor-
relation test was performed to assess changes in pain and
disability. A p-value <0.05 was considered statistically
significant. SPSS version 21.0 (IBM SPSS, Armonk, NY,
USA) was used for all statistical analyses.

Enrollment

Excluded (n=11)

- Not meeting inclusion criteria (n=5)
- Declined to participate (n=2)

- Poor cooperation (n=4)

v
| Randomized (n=26) |

Allocated to

real rPMS (n=12) Allocation

Allocated to
sham rPMS (n=14)
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Lost to follow-up

(n=0) Follow-up

(n=0)

Lost to follow-up
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Analysed
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(n=14)

Analysed

Fig. 1. Consort chart of the study
design. rPMS, repetitive periph-

eral magnetic stimulation.
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RESULTS

Baseline characteristics of subjects

In the present study, a total of 26 ALBP patients were
enrolled, including 18 patients diagnosed with lumbar
sprain and 8 patients diagnosed with lumbar herniated
nucleus pulposus. Lumbar herniated nucleus pulposus
was identified through magnetic resonance imaging
study. Only those patients without any motor weakness
were included in this study. Twelve and 14 patients were
randomly allocated to the real tPMS group and the sham
rPMS group, respectively. All subjects completed a total
of 10 treatment sessions (Fig. 1). Baseline characteristics
of subjects in the two groups are summarized in Table 1.
There were no significant differences in baseline charac-
teristics between the two groups.

Immediate effects of rPMS on ALBP

According to VAS results, significant pain reduction
was observed after each session compared to VAS evalu-
ated before each session in the real rPMS group, with
average VAS gap (VAS after session - VAS before session)
of -12.42+8.71. By contrast, subjects in the sham rPMS
group showed marginal changes, with average VAS gap of
-1.00£4.67. There was no significant change in VAS gap in
any session for this group (Fig. 2). Mann-Whitney U-test
was used to compare VAS gaps of each session between
the two groups. Pain relief in the real rPMS group was
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found to be significantly greater than in the sham rPMS
group for all sessions except session 9.

Persistent effects of rPMS on ALBP

Repeated-measures ANOVA showed significant VAS
differences over the passage of time in both the real rPMS
group and the sham rPMS group (baseline, after session

Table 1. Baseline characteristics of subjects
RealrPMS Sham rPMS

group group  p-value
(n=12) (n=14)
Age (yr) 52.50+£21.45 51.21£17.98 0.869
Sex (male:female) 6:6 6:8 0.512
Height (m) 1.64+0.11 1.62£0.10 0.519
Body weight (kg) 67.06+15.24 63.31+11.64 0.485
BMI (kg/m?) 24.5+4.23 23.94+3.17  0.705
Diagnosis (LS:LHNP) 8:4 10:4 0.563
VAS 63.75+14.64 66.07+12.28 0.705
ODI 50.98+10.70 51.87+8.86 0.899
RMDQ 13.67£3.82 13.79+£3.09 0.860

Values are presented as meantstandard deviation.

rPMS, repetitive peripheral magnetic stimulation; BMI,
body mass index; LS, lumbar sprain; LHNP, lumbar her-
niated nucleus pulposus; VAS, visual analogue scale;
RMDQ, Korean version of Roland-Morris Disability
Questionnaire; ODI, Korean version of Oswestry Disabil-
ity Index.
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Fig. 2. Changes in VAS before and after each session observed in the real rPMS group (A) and the sham rPMS group
(B). In the real rPMS group, VAS was reduced after every session compared to VAS measured before such session. The
sham rPMS group showed no significant VAS change in any session. VAS, visual analogue scale; rPMS, repetitive pe-
ripheral magnetic stimulation. *p<0.05, **p<0.01.
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5, and after session 10: F, ,4,,=86.07, p<0.001). There were
also significant VAS differences between the two groups
(F,29=4.35, p=0.048). Difference in the change of VAS
between the two groups over time was also significant
(baseline, after session 5, and after session 10: (F, 45=6.51,
p=0.003) (Fig. 3A). Bonferroni post-hoc tests showed
that the VAS of the real rPMS group was significantly de-
creased both after session 5 (36.67+12.67, p<0.001) and
after session 10 (27.08+17.64, p<0.001) compared to that
at baseline (63.75+14.64). On the other hand, the VAS of
the sham rPMS group was only significantly decreased af-
ter session 10 (38.21+18.25, p<0.001). VAS was not signifi-
cantly decreased after session 5 (56.79+16.01, p=0.377)
compared to that at baseline (66.07+12.28) in this group.
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Mann-Whitney U-test was used to compare the VAS after
each session between the two groups. Results showed
that the real rPMS group demonstrated significant more
pain relief compared to the sham rPMS group until ses-
sion 7. In sessions 8 to 10, the VAS of the real rPMS group
was lower than that of sham rPMS group by an average
of 11.25+7.06. However, the difference between the two
groups was not statistically significant (Fig. 4A). We also
compared baseline VAS and VAS before each session
to confirm the persistence of pain relief under condi-
tions that excluded the effect of immediate pain reduc-
tion (right after rPMS treatment). The real rPMS group
showed significant improvement is VAS evaluated before
session 2 and sessions thereafter compared to baseline
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Fig. 3. Changes in VAS (A), ODI (B), and RMDQ (C) of the real rPMS group and sham rPMS group according to pas-
sage of time. Differences in changes of the VAS, ODI, and RMDQ over the course of time between the two groups were
significant (p=0.003, p<0.001, and p=0.006, respectively). In comparing the two groups, there was a significant differ-
ence in VAS at session 5, but not at session 10; ODI showed a significant difference at sessions 5 and 10; and there was
a significant difference in RMDQ at session 5 but not at session 10. VAS, visual analogue scale; ODI, Korean version of
Oswestry Disability Index; RMDQ, Korean version of Roland-Morris Disability Questionnaire; rPMS, repetitive periph-

eral magnetic stimulation. *p<0.05, **p<0.01, ***p<0.001.
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Fig. 4. Comparison of VAS between the real rPMS group and the sham rPMS group after each session. (A) From ses-
sions 1 to 7, the VAS of the real rPMS group evaluated after each session was significantly lower than that of the sham
rPMS group. Changes in VAS evaluated before each session of the real rPMS group and sham rPMS group. (B) Com-
pared to baseline VAS, the real rPMS group showed significant VAS reduction starting from session 2 (p=0.025) where-
as the sham rPMS group showed significant VAS reduction starting from session 4 (p=0.003). VAS, visual analogue
scale; rPMS, repetitive peripheral magnetic stimulation. *p<0.05, **p<0.01.

VAS (the first comparison), confirming ‘sustained’ pain
relief effect of rPMS. On the other hand, the sham rPMS
group showed significant improvement in VAS evaluated
before session 4 and sessions thereafter compared to
baseline VAS (Fig. 4B).

Functional recovery

Results of repeated-measures ANOVA showed signifi-
cant differences in ODI (F,, ,3=86.07, p<0.001) and RMDQ
(F(5,45=86.07, p<0.001) over the passage of time (base-
line, after session 5, and after session 10) in both the
real rPMS group and the sham rPMS group. There was
a significant difference in ODI between the two groups
(Fy,29=11.19, p=0.003). However, the difference in RMDQ
was only marginally insignificant (F ,,=3.83, p=0.062).
Difference in changes of ODI (F, ,,=12.84, p<0.001) and
RMDQ (F, 44=5.76, p=0.006) over the course of time were
significant between the two groups (Fig. 3B, 3C). Bonfer-
roni post hoc tests showed that the ODI of the real rPMS
group was significantly decreased both after session 5
(30.39+6.53, p<0.001) and after session 10 (22.74+6.29,
p<0.001) compared to baseline ODI (50.98+10.70). On
the other hand, the ODI of the sham rPMS group was
only significantly decreased after session 10 (36.70+£10.74,
p=0.001) without showing significant decrease after ses-
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sion 5 (45.97+9.45, p=0.348) compared to baseline ODI
(51.87+8.86). The RMDQ of the real RPMS group was also
significantly decreased both after session 5 (8.58+2.50,
p=0.002) and session 10 (4.75+3.60, p<0.001) compared
to baseline RMDQ (13.67+3.82). The RMDQ of the sham
rPMS group was only decreased significantly after ses-
sion 10 (7.71£3.93, p<0.001) compared to baseline RMDQ
(13.79+3.09) without showing significant decrease af-
ter session 5 (12.36+3.23, p=0.834). Results of Mann-
Whitney U-test showed that, after session 5 (p<0.001)
and session 10 (p=0.002), the real rPMS group showed
significant functional superiority compared to the sham
rPMS group based on ODI (Fig. 3B). The real rPMS group
also showed significant functional improvement in terms
of RMDQ compare to the sham rPMS group when they
were evaluated after session 5 (p=0.004). However, there
was no significant difference in functional improvement
between the two groups after session 10 (p=0.095) (Fig.
3C). Pearson correlation coefficient analysis indicated
that decrease of VAS in the real rPMS group was strongly
correlated with decrease of ODI (r=0.680, p=0.015) and
RMDQ (r=0.934, p<0.001). Pearson correlation coeffi-
cient analysis also showed that that the decrease of VAS
in the sham rPMS group was significantly correlated with
decrease of ODI (r=0.650, p=0.012) and RMDQ (r=0.879,
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p<0.001).

DISCUSSION

The purpose of this study was to determine the effects
of real rPMS on pain relief and functional recovery in
ALBP patients compared to sham rPMS. As we postu-
lated, real rPMS showed effects of immediate pain reduc-
tion and sustained pain relief, leading to early functional
recovery. In three of four studies conducted previously,
effects of immediate pain relief through rPMS were con-
firmed in patients with CLBP [13-15]. The remaining one
was evaluated 8 hours after rPMS was administered. Ac-
cordingly, it was difficult to assess the effects accurately
[12]. In this study on ALBP patients, immediate and sig-
nificant pain improvement was also confirmed after each
session in the real rPMS group. The mechanism of such
effects has not yet been sufficiently studied or discussed.
One possible explanation is based on the gate control
theory. The electrical field formed by magnetic stimula-
tion dominantly might depolarize large diameter myelin-
ated AP afferent fibers due to their high conduction ve-
locity, thereby inhibiting the depolarization of relatively
small diameter AJ nerve fibers and C nerve fibers which
in turn can block pain signals from traveling to the brain
[21]. However, the gate control theory alone cannot fully
explain the immediate effects in relieving the pain by
magnetic stimulation given that magnetic stimulation is
relatively ineffective in recruiting cutaneous sensory af-
ferents. This is because magnetic stimulation bypasses
the cutaneous layer with minimal resistance to penetrate
to deeper layers such as muscles and spinal roots. It di-
rectly recruits proprioceptive afferents (types Ia, Ib, II).
Another possibility involves the immediate activation
of a descending inhibitory pathway. However, there is
no evidence or study supporting that rPMS activates the
brain stem area such as rostral ventral medulla (RVM)
and periaqueductal gray (PAG) that constitute this path-
way. Furthermore, intensities of magnetic stimulation
applied in this study were not robust enough to generate
nociceptive signals.

The immediate effect of pain reduction of rPMS is not
limited to low back pain patients. Previous studies have
shown significant pain relief right after application of
rPMS in various types of musculoskeletal pain including
myofascial pain syndrome. This suggests that rPMS can

initiate immediate pain modulatory mechanisms in gen-
eral. However, no clear explanation has been provided
yet. Accordingly, further research on this subject is war-
ranted.

Through this study, the persistence of pain relief since
session 1 in the real rPMS group was observed. To con-
firm whether the effect from the first session persisted, we
compared VAS before the second session to baseline VAS
and observed that the real rPMS group showed signifi-
cant improvement in pain relief. Following each session,
the VAS before such session was compared to baseline
VAS, through which we confirmed that there was signifi-
cant improvement. However, in the sham rPMS group,
we began to see significant improvement only starting
from session 4. As reviewed in the introduction section,
most cases of ALBP show rapid improvement within
weeks. Therefore, the improvement observed in the sham
rPMS group can be attributable to the natural course
of the disease. These effects are consistent with those
found in studies conducted on CLBP patients. They have
been described as ‘residual; ‘persistent, ‘maintained; or
‘long-term’ relief of pain [13-15]. The most likely expla-
nation for this is improvement in motor control by rPMS-
induced brain plasticity.

CLBP patients typically undergo changes in motor
coordination of abdominal and paravertebral muscles,
resulting in decrease in spine control. Persistence of low
back pain may be due to microtrauma caused by motor
control impairment of these adjacent trunk muscles sup-
porting the spine [22-24]. There is an increasing amount
of evidence suggesting that such alterations in motor
control are caused by plastic changes in the sensorimotor
cortex that is responsible for planning movements [25].
For example, changes in M1 excitability have been ob-
served in CLBP patients through motor evoked potential
(MEP) studies [26,27]. Substantial reorganization of the
primary somatosensory cortex (S1) and impairment of
connectivity with the M1 cortex have been confirmed by
magnetic source imaging [28].

Once rPMS activates muscles, proprioceptive afferents
are generated through two pathways: indirect activation
of mechanoreceptors on fibers (type Ia, Ib, II), and direct
activation of sensorimotor nerve fibers [29]. This pro-
prioceptive influx into the brain is believed to cause cor-
tical plasticity [25,30-32]. Studies using MEP recruitment
curves have confirmed that corticospinal excitability is
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maintained for up to 60 minutes if rPMS is conducted at
a frequency of 25 Hz [31]. The duration of corticospinal
excitability cannot be 60 minutes in all cases since there
may be differences in the duration of cortical activa-
tion depending on the frequency of the rPMS applied.
However, the fact that pain relief persisted long after the
excited period suggests the possibility of long-term po-
tentiation due to brain plasticity. In fact, activation of the
premotor cortex and the posterior parietal cortex, both of
which are closely related to motor control, has been con-
firmed on functional magnetic resonance imaging (fMRI)
after rPMS treatment [30]. Improvement in the motor
control of subjects is also confirmed [30]. In addition, it
has been confirmed that the real rPMS group shows more
distinct difference in activation of the precentral area
(M1) and the postcentral area (S1) compared to the sham
rPMS group through fMRI [31]. Increased excitability of
these sensorimotor cortexes involved in motor planning
and control may potentiate motor control improvement.
This could lead to efficient protection of the spine from
microtraumas in daily activities, thus enabling persis-
tence of pain reduction. However, this effect is known to
be further enhanced when rPMS is combined with motor
training [14,15,25]. One limitation of this study was that
we did not create a group of ALBP patients who carried
out lumbar exercise.

In this study involving ALBP patients as in the rPMS
study of CLBP patients, the pain relief effect did not re-
main transient. Based on knowledge gained from past
researches, we postulate that this is because magnetic
stimulation might have activated a modulatory mecha-
nism which maintains pain relief at brain level in ALBP
patients. Although ALBP patients are less extensively
documented than CLBP patients, they also show changes
in trunk muscle activities. One study with experimen-
tally induced acute back pain patients has suggested
that changes in immediate motor control are caused by
acute pain. Although there is variability depending on
muscles, electromyographic studies and researches using
MEP have shown that muscles such as abdominal exter-
nal oblique and lumbar erector spinae in the superficial
layer are activated in experimentally-induced acute back
pain patients. This might have the effect of splinting the
trunk to protect further injury. As a result, the mobility
of the spine is reduced. On the other hand, decreased
activities and delayed recruitment have been observed
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for transversus abdominis located relatively in a deeper
layer [33,34]. This may reduce the stability of the spine
itself. As a result, physiologic motion of the spine does
not occur in daily life. Once the stability of the spine is re-
duced, it may become vulnerable to microtraumas. This
might interfere with pain relief in patients with ALBP. In
a previous MEP study on induced acute back pain sub-
jects, the difference in cortical excitability according to
the type of trunk muscles [34] suggests possible occur-
rence of corticomotor plasticity in ALBP patients as in
CLBP patients. In addition, the neuromodulatory effect
of an rPMS therapy might be achieved at the brain level
in ALBP patients. However, advanced studies addressing
topics such as which area of the brain undergo changes
in ALBP patients are lacking. Further study is needed to
obtain a more convincing explanation. In this study, the
persistence of pain relief due to real rPMS treatment was
confirmed. It is noteworthy that significant pain relief
can be expected in patients with ALBP who receive rPMS
treatment compared to patients who do not, at least for
the first 9 days (i.e., 7 sessions).

Another important effect of rPMS identified in this
study is early functional recovery. It seems that improve-
ment in disability can be attributable to decrease of pain
in the first place. Correlation coefficient analysis showed
a significantly positive correlation of the VAS with ODI
and RMDQ. In addition, deducing from studies con-
ducted on CLBP patients, improvement in motor control
might have contributed to functional recovery. According
to studies performed so far, differential muscle activa-
tion identified in induced acute back pain subjects seems
to be related to changes at brain level that might inhibit
functional movement of the spine [33,34]. As with CLBP
patients, if rPMS is shown to reverse brain plasticity
caused by acute pain, we might be able to provide a clear
explanation on functional recovery based on rPMS treat-
ments. To this end, further study is needed to determine
whether motor control is improved and how the senso-
rimotor cortex is reorganized when rPMS is applied to
ALBP patients.

In conclusion, rPMS treatment appears to have effects
of immediate pain reduction as well as sustained pain
relief. It can also induce early functional recovery for
patients with ALBP. Therefore, rPMS treatment could be
used as an effective option for patients with ALBP seeking
medical care.
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