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ABSTRACT

TS Back pain is one of the major problems of today’s societies. Chronic back pain, which lasts for
more than 3 months and has no specific anatomical or pathological cause, includes a high percentage
of back pain. In these patients, the sense of proprioception decreases, which can increase pain and
complicate the problem. In this study, the method of making belts with textured pads that increase the
sense of proprioception by stimulating the sense of touch is investigated.

In this study, a 48-year-old female patient with chronic low back pain (LBP) which
was started 4 years ago referred to Imam Reza Educational and Therapeutic Clinic in Shiraz City, Iran, and
used the neoprene belt with silicone pad which was made in this study, for 6 weeks and at least for 8 h
a day. The patient’s pain and functional disability were measured by the visual analog scale (VAS) and
Oswestry disability index (ODI) before using the belt, and after 6 weeks of using it, her satisfaction with
the treatment method was recorded. To make the belt, first, a plaster mold was prepared in the shape of
a triangle made of calcium sulfate hemihydrate gypsum, and holes were inserted in it with a marked drill
to create fluff, and then the created hole was filled with room temperature vulcanizing sanitary silicone.
Finally, the silicone pad was connected to the neoprene belt. The force applied by the belt was equal
to 50 newtons, which was measured by a dynamometer, and the correct closing location was marked
on the belt based on this force. A notebook with dated pages was provided to the patient, and she was
asked to write down the hours of belt use and total daily hours in it.

(ST At the beginning of the study, according to the patient’s claim, her back pain was equal to 6
with the numerical visual index, and at the end of the study, it reached 2 and decreased. Also, the score
recorded based on the Oswestry disability questionnaire before using the belt was 25, and after 6 weeks
of using the belt, it decreased significantly and reached 11. The patient was satisfied with the treatment
method used. She had gradually increased the use of the belt due to its positive effects.

[@TEIER The use of textured pads in neoprene belts has a positive role in reducing pain and increasing

Received: 23 Oct 2024 the ability of patients, and if confirmed in wider studies, it can help improve these patients as a
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Introduction

ow back pain (LBP) refers to pain in the

posterior trunk, between the lower edge of

the ribs and the top of the gluteal region,

which includes lumbar, lumbosacral, and

sacroiliac pain. It may also radiate to the
lower limbs [1, 2]. LBP is a prevalent health issue affect-
ing approximately 577 million people worldwide [3]. It
is one of the leading causes of disability [4], which is
defined as difficulties in one or more aspects of life, in-
cluding personal, physical, or social functioning, due to
an underlying condition [5].

Due to its chronic nature, LBP can lead to job loss,
high medical costs, and various physical and psycho-
logical problems, making it a significant public health
concern [6]. Based on duration, LBP is categorized into
three types as follows: acute (lasting less than six weeks),
subacute (six to twelve weeks), and chronic (more than
twelve weeks) [2]. LBP is further classified into two main
categories, namely specific and non-specific. Specific
LBP includes cases where an identifiable anatomical or
pathological cause is present, such as arterial aneurysms,
epidural abscesses, vertebral compression fractures,
spondyloarthropathies, malignancies, cauda equina syn-
drome, radicular pain, radiculopathy, or spinal stenosis.
If no such pathology is identified, the condition is classi-
fied as non-specific LBP [7]. LBP imposes a significant
financial burden on healthcare systems. A study in 2013
estimated that the economic burden of LBP on the UK
government was approximately £2.8 billion annually [8].

Systematic review articles published in 2017 and 2019 in-
dicate that proprioception is reduced in patients with LBP,
and this reduction is associated with increased pain [9, 10].
One common intervention for LBP management is the use
of lumbar support belts. Research suggests that one mecha-
nism by which these belts alleviate pain is by enhancing
proprioception in the lumbar and pelvic regions [11, 12].

A well-established method for improving propriocep-
tion in orthoses, particularly foot orthotics, is the in-
corporation of silicone pads. These pads stimulate the
sense of touch, thereby enhancing proprioception [13].
Previous studies have shown that wearing lumbar belts
can reduce pain and improve functional ability in pa-
tients with LBP [14-20]. However, a review of existing
literature revealed no studies investigating the use of a
sacroiliac belt with a textured silicone pad in patients
with chronic LBP.
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Accordingly, the primary objective of this study was
to design and fabricate a textured silicone pad and in-
tegrate it into a lumbar belt to assess its impact on pain
and disability in patients with chronic non-specific LBP.
If proven effective, this prefabricated orthosis could be
incorporated into mass production, providing an acces-
sible solution for LBP patients. Additionally, the find-
ings could inform further research and modifications in
orthotic design to enhance treatment outcomes for LBP
patients.

Materials and Methods

This study was conducted in 2022 at the Imam Reza
Educational and Therapeutic Clinic in Shiraz City, Iran.
The participant was a 48-year-old female with chronic
LBP persisting for approximately four years. She had
previously attempted pharmacological treatments, phys-
iotherapy, and a standard lumbar belt, all of which pro-
vided only temporary or partial relief. The inclusion cri-
teria were as follows: age between 30 and 50 years, LBP
duration of more than 12 weeks, and a minimum pain
score of 3 on the numerical visual analog scale (VAS)
at baseline. Meanwhile, the exclusion criteria included
the following items: having a history of lumbar surgery
or fracture; concurrent use of other treatment methods;
and pregnancy or childbirth within the past six months.
The patient had discontinued all previous treatments
for at least six months before the study. The magnetic
resonance imaging and laboratory tests confirmed the
absence of specific pathological causes for her pain.

After confirming eligibility, the patient was informed
about the study objectives, expected participation re-
quirements, duration, potential benefits, and risks. She
provided written informed consent before participating.
Baseline pain and disability levels were assessed using
the VAS and the oswestry disability index (ODI).

The VAS, introduced by Huskisson in 1974 [21], con-
sists of a 10 cm scale ranging from 0 (no pain) to 10
(worst imaginable pain). Its validity and reliability for
assessing chronic pain severity have been well estab-
lished [22]. The validated Persian version of the ODI
was used in this study [23]. This questionnaire consists
of ten sections, each scored on a scale from 0 to 5, with
a maximum possible score of 50. Higher scores indicate
greater disability. In each section, the degree of func-
tional disability when performing daily activities is rated
from zero (no pain when performing the activity) to five
(inability to perform the activity due to severe pain) [24].
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Figure 1. Patient with neoprene belt Rehabilitation

The patient’s pelvic circumference was measured be-
tween the anterior superior iliac spine and the greater
trochanter, and the size of the belt was defined on this
basis. The orthosis was positioned above the pubic bone
(Figure 1). The belt applied a force of 50 Newtons, mea-
sured using a tensile dynamometer, and the appropriate
fastening location was marked accordingly. We asked
the patient to fasten the belt in the same place and to in-
form us if there is a noticeable change in size or weight,
and to return to readjust the device [25].

During the fitting session, the patient was instructed to
wear the orthosis while walking, sitting, and standing for
10 min to identify any discomfort. Once the proper fit
and comfort were confirmed, the device was provided
to the patient. She was instructed to wear the belt for at
least eight hours daily during routine activities for six
weeks. A logbook with dated pages was provided for her
to record daily usage hours. After 6 weeks of using the
intervention, the patient returned to our center and com-
pleted the VAS and Oswestry questionnaire for the sec-
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Figure 3. Textured silicone pad Rehabilitation
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ond time. At this stage, we asked the patient to express
their satisfaction with the treatment.

Design and fabrication of a belt with a textured sili-
cone pad

Initially, a foam pad with a thickness of 2.5 cm was
prepared in the shape of an isosceles triangle with a 15
cm base (approximately the distance between the two
posterior superior iliac spines, which are common pain
sites in patients with chronic LBP) and a height of 10 cm
(estimated based on the lumbar region height of the pa-
tient). To allow the pad to fit more comfortably into the
lumbar curvature, its thickness was gradually reduced
from the central height toward the edges, ensuring that
the two lateral edges of the triangle were 1.5 cm thick.

Next, a rectangular gypsum mold was created using
calcium sulfate hemihydrate, a material commonly
used in dental molds. The foam pad was placed inside
the mold to form a hollow space. After the mold dried
and the foam was removed, the placement points for the
protrusions were determined. Specifically, a 1.5 cm mar-
gin was set on each side from the height of the triangle.
A central 3 cm section remained unperforated to allow
clearance for the spinous processes of the vertebrae. Af-
ter defining these distances, equally spaced points at 2
cm intervals were marked on the mold. Holes were then
drilled at these points using a drill bit with a 10 mm di-
ameter. To ensure uniform hole depth, the first 10 mm of
the drill bit was marked with ink (Figure 2).

Once the holes were prepared, triangular pads were
fabricated using medical-grade silicone (room tempera-
ture vulcanizing type with low viscosity and Shore 10
hardness, code 3040, from the Shimi Afsoon company,
which sets at room temperature within 30 to 40 min;
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Figure 2. Mold made to produce silicone pads Rehabilitation
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Table 1. Pain and disability scores before and after treatment
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Measurement Baseline Six Weeks Post-treatment Improvement (%)
VAS pain score 6 2 66
ODI disability score 25 11 56

VAS: Visual analog scale; ODI: Oswestry disability index.

Figure 3). After 24 h, once the silicone had fully cured,
the pads were removed. Velcro adhesive was attached to
the back of the pad using a specialized silicone adhesive
to allow attachment to the belt.

Subsequently, a 28 cm high belt made of neoprene was de-
signed and manufactured for the patient. This belt was con-
nected to the textured silicone pad using Velcro fasteners.

Results

As hypothesized, the use of the textured silicone pad
in the lumbar belt had a positive impact on both pain
intensity and disability. At the beginning of the study,
the patient reported a pain score of 6 on the numerical
VAS. After six weeks of wearing the belt, the pain score
decreased by 66%, reaching 2.

Similarly, the ODI score before using the belt was 25,
which significantly decreased by 56% to 11 after six
weeks of use. The patient expressed high satisfaction
with the intervention, highlighting the belt’s supportive
sensation, superior effectiveness compared to standard
lumbar belts, pain relief, and improved ease of daily ac-
tivities (Table 1).

Additionally, as the study progressed, the patient
gradually increased her belt usage due to its perceived
benefits. However, she noted some drawbacks, includ-
ing excessive warmth, odor buildup from prolonged use,
and a sensation of pressure. Despite the latter, she found
the pressure somewhat reassuring, as it provided a feel-
ing of spinal support.

Discussion

This study introduced a novel lumbar belt with a tex-
tured silicone pad and evaluated its impact on pain and
disability in a patient with chronic non-specific LBP.
The results showed significant improvement in both
pain intensity and functional disability over a short six-
week period.
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Proprioceptive receptors, located within muscles and
joints, provide essential sensory feedback regarding
body position and movement. Any biomechanical im-
pairment may disrupt these signals, leading to poor pos-
ture control and increased mechanical stress on spinal
structures, ultimately resulting in LBP. Previous studies
confirm that proprioception is reduced in patients with
LBP, and this impairment is closely associated with in-
creased pain levels [8, 10, 26].

Deficient proprioception in LBP patients can also ex-
plain various observed deficiencies, such as delayed
muscle reflexes to sudden trunk loading [27], impaired
postural control [28], reduced balance [29], and altered
movement patterns [30]. Since long-term motor deficits
contribute to further injury, lumbar belts may mitigate
LBP by enhancing proprioceptive feedback, thereby im-
proving posture and motor coordination.

One common approach in orthopedic devices, partic-
ularly foot orthotics, involves the use of textured sili-
cone pads to enhance proprioception. In this study, we
incorporated such a pad into a lumbar belt and observed
notable improvements in pain and disability within six
weeks. These findings align with previous research on
knee and ankle joints, demonstrating improved proprio-
ception following the use of elastic bandages [31]. Giv-
en these promising results, further studies with larger
sample sizes and extended follow-up periods are war-
ranted.

Conclusion

The use of a lumbar belt with a textured silicone pad
effectively reduced pain and disability in a patient with
chronic LBP. Encouraged by the noticeable improve-
ments, the patient voluntarily increased her daily belt
usage, reaching up to 11 h per day. Additionally, she ex-
pressed a desire to continue using the belt beyond the
study period, indicating its significant positive impact
on her daily life.
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Given the potential for mass production in various
sizes, further research comparing this belt with con-
ventional lumbar belts and other treatment methods is
recommended. Larger clinical trials and longer observa-
tion periods could provide more definitive insights into
its effectiveness. Moreover, since non-specific LBP is a
recurrent condition, future studies should examine long-
term pain recurrence following belt use to better under-
stand its therapeutic mechanisms. Comparative studies
with standard lumbar belts would also be beneficial in
validating the effectiveness of textured silicone pads in
LBP management.
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