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ABSTRACT

This work is licensed under a Creative

Commons Atriton 40 ntemational Low back pain is one of the most common and costly musculoskeletal problems
: that affects more than 80% of people in the community at some point in their lives. Control of pain

and functional disability of patients with low back pain is the most important part of physiotherapy
and rehabilitation, and recently, the use of vibrating tools to achieve this goal has been considered. A
flexi-bar is a vibrating instrument that causes low-frequency vibration in the body through active move-
ments in the upper extremities. According to the articles, these vibrational stimulations, in addition to
the stimulation of vibratory receptors and pain relief, can activate muscle spindles, increase the activity
of alpha neurons, and improve neuromuscular control in the trunk muscles. The aim of this review study
was to evaluate the effectiveness of flexi-bar as a vibrational exercise therapy tool in the rehabilitation
of patients with low back pain.
[VETELE In this study, an electronic search was performed in PubMed, Scopus, and Google Scholar
search engines from 2000 to 2020, and studies that examined the effectiveness of flexi-bar on pain,
functional disability, or trunk muscle activity in patients with low back pain or healthy individuals were
selected. The keywords of low back pain, flexi-bar, body blade, vibrating rod, and trunk muscle activity
were used for the search.
ST Using keywords and considering the inclusion and exclusion criteria, 17 articles that were most
relevant to the subject of this article were reviewed.
[@TEIERT The results of these studies showed that flexi-bar is useful in reducing pain and improving

Received: 14 Nov 2021 functional disability in patients with low back pain, but more studies are needed in the future to more

Accepted: 04 Dec 2021 accurately evaluate the effectiveness of flexi-bar in trunk muscle activity in patients with low back pain.
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Introduction

ow back pain is one of the most common
and costly musculoskeletal problems that
affects more than 80% of people in the
community at some point in their lives.
Low back pain reduces performance and
induces functional limitations in daily
activities, recreational activities, and social participa-
tion. There is ample evidence indicating that the timing
and muscular recruitment patterns have been changed in
patients with low back pain. Control of pain and func-
tional disability of patients with low back pain is the
most important part of physiotherapy and rehabilitation.
Routine physiotherapy treatments for patients with low
back pain include various thermal modalities, electrical
stimulants, manual therapies, and exercise therapy. Re-
cently, the use of vibrating tools to achieve this goal has
been considered. A flexi-bar is a vibrating instrument that
causes low-frequency vibration in the body through ac-
tive movements in the upper extremities. When the bar
moves with minimal effort on one of the transverse, sagit-
tal, or frontal plans, the two ends of the bar oscillate at
a neutral frequency of 4.5 Hz. These vibrations create a
challenge in the muscles to stabilize the joints. According
to the articles, these vibrational stimulations, in addition
to the stimulation of vibratory receptors and pain relief,
can activate muscle spindles, increase the activity of al-
pha neurons, and improve neuromuscular control in the
trunk muscles. This review study aimed to evaluate the
effectiveness of flexi-bar as a vibrational exercise therapy
tool in the rehabilitation of patients with low back pain.

Materials and Methods

In this study, an electronic search was performed in
PubMed, Scopus, and Google cholar search engines from
2000 to 2020, and studies that examined the effectiveness
of flexi-bar on pain, functional disability, or trunk muscle
activity in patients with low back pain or healthy indi-
viduals were selected. The keywords of low back pain,
flexi-bar, body blade, vibrating rod, and trunk muscle
activity were used for the search. The inclusion criterion
included articles that examined the effect of flexi-bar on
trunk muscle activity in healthy or sick individuals from
2000 to 2020 in English. Abstracts and articles published
in non-English languages and articles found twice in da-
tabases were not included.

Scientific Journal of

Results

Using keywords and considering inclusion and exclu-
sion criteria, 17 articles that were most relevant to the
subject of this article were reviewed. Among them, three
articles examined the effect of flexi-bar exercises on pain
and functional disability in patients with low back pain,
12 articles examined the effect of flexi-bar on trunk mus-
cle activity in healthy individuals, one article examined
the effect of flexi-bar exercises on trunk muscle activity in
patients with low back pain, and one article investigated
the effect of flexi-bar on trunk muscle activity in patients
with chronic stroke.

Discussion

To our knowledge, this is the first recent review to ex-
amine the effect of flexi-bar on pain, functional disability,
and trunk muscle activity in patients with low back pain.
Vibrational stimulation stimulates receptors that sense
vibrations and the sense of vibration travels through the
large myelinated nerve fibers and A to the posterior horn
of the spinal cord and suppresses the pain (pain gate con-
trol theory). Vibrational stimulation can also reduce the
level of P substance in the CSF and have a neurophysio-
logical placebo effect that reduces pain transmission from
peripheral receptors to the brain. Impaired neuromuscular
control and reduced use of the dorsal and abdominal mus-
cles lead to instability in the spine and subsequent injury.
The use of vibrating tools can be effective in neuromuscu-
lar control in addition to strengthening the muscles. Vibra-
tional stimulations activate muscle spindles and increase
the activity of alpha motor neurons, and as a result, the
muscles responsible for postural stability (central trunk
muscles) are activated, which strengthens neuromuscular
control and improves proprioception. Also, vibrational
stimulations affect the alpha motor neurons by stimulat-
ing the tonic vibration reflex (TVR) and cause the muscle
to stay in contraction during vibration, which results in
the involvement of motor units and increases muscle
strength. This process enables the muscle to withstand a
larger external load.

The number of studies that have examined the effect
of this tool on trunk muscle activity in patients with low
back pain is limited. Most studies have examined the ef-
fect of flexi-bar on trunk muscle activity in healthy in-
dividuals and some studies have reported no difference
in muscle activity in healthy individuals between the
flexi-bar and rigid groups. Although the flexi-bar alone
may not be able to make changes in healthy people, most
studies have shown that by creating an unstable base of
support or creating a challenging situation for people,
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changes in muscle activity can be achieved. For example,
in the standing position compared to the sitting position
or the posterior pelvic tilt compared to the normal tilt of
the pelvis, the level of muscle activity increases during
the use of the flexi-bar because the muscles face exter-
nal resistance. On the other hand, the flexi-bar oscillation
plane also plays an important role in muscle activation.
Some studies have found the transverse plane to be the
best plane for muscle activation, but others have found
that vibrations in the vertical plane are more effective than
in the horizontal plane. These contradictions are probably
due to training in different positions, different intensities
of training, and the physical properties of the bar. There-
fore, it is not yet possible to say exactly which vibrating
plane is more effective than others, and more studies are
needed in the future. But it can be concluded that if the
flexi-bar is used in a position, oscillating plane, and with
the right amplitude, it can be useful in the rehabilitation
treatment of patients with low back pain. The results of
these studies showed that flexi-bar is useful in reducing
pain and improving functional disability in patients with
low back pain, but more studies are needed in the future
to more accurately evaluate the effectiveness of flexi-bar
in trunk muscle activity in patients with low back pain.
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14. Transverse Abdominis (TA)
15. Maximal Voluntary Contraction (MVC)
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8. Tonic Vibration Reflex (TVR)
9. Oblique External (OE)

10. Oblique Internal (Ol)

11. Rectus Abdominis (RA)

12. Erector Spine (ES)

13. Multifidus (MU)
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21. Biceps femoris
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16. Press Up

17. Swiss Ball

18. Bird-Dog

19.Single Oscillatory Device (SOD)
20. Double Oscillatory Device (DOD)
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22. Effect Size
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