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Background: Between half and three quarters of the working-age population in today’s industrialized globe suffers from lower back pain. 
The presence of a myofascial trigger point—a hyperirritable painful area comprised of a small number of muscle fibers—identifies 
mechanical back pain sufferers as suffering from myofascial pain syndrome, a chronic pain disorder. This research objectives to determine 
whether mechanical back pain patients’ pain severity and functional disabilities are influenced by electromagnetic field therapy.
Methods and Subjects: Two groups of thirty patients were randomly assigned. The 15 participants in group A underwent 
conventional physical therapy (including ultrasound, stretches, and strength training for the back muscles), while the 15 participants 
in group B received a combination of conventional physical therapy and electromagnetic field therapy. Pre- and post-treatment 
assessments of pain intensity, functional impairment, and lumbar range of motion (including extension, flexion, and right and left side 
bending) were examined. The variables of interest that were examined at various testing groups and measuring periods were compared 
using a 2×2 mixed design MANOVA.
Results: After treatment, there was a significant difference in all dependent variables between the two groups in terms of between- 
subject effects (p <0.05). Group B benefited from a significant decrease in pain, right and left side bending, and function disability, as 
well as an increase in flexion and extension.
Conclusion: Patients suffering from mechanical back pain can find relief from their discomfort and functional impairment through the 
use of electromagnetic field therapy, according to the current study’s conclusions.
Keywords: myofascial trigger point, mechanical back pain, conventional physical therapy, electromagnetic field

Introduction
Low back pain (LBP) is a leading cause of disability worldwide, affecting individuals across all age groups and placing 
a significant socioeconomic burden on society. It is estimated that 50–80% of people will experience LBP at some point 
in their lives, with working-age adults being the most vulnerable population.1,2 Mechanical low back pain, a subtype of 
LBP, is typically associated with overuse or repetitive trauma to the spine, intervertebral discs, and surrounding tissues. 
Common causes include disc herniation, vertebral compression fractures, lumbar spondylosis, spondylolisthesis, and 
lumbosacral muscular strain.3 This condition is characterized by pain and functional limitations that can severely affect 
quality of life and productivity.

Electromagnetic field therapy (EMF), a non-invasive and FDA-approved modality, has gained attention for its 
potential to promote tissue repair and alleviate pain without causing thermal damage. Pulsed electromagnetic fields 
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(PEMF) are widely used to treat conditions such as osteoarthritis, post-operative pain and edema, chronic wounds, and 
non-union fractures.4,5 The proposed mechanism of EMF therapy involves the stimulation of cellular and molecular 
processes, including increased microcirculation, modulation of inflammatory pathways, and enhanced cellular repair. 
This therapy has been shown to improve physical function and reduce pain in various musculoskeletal conditions, 
making it a promising adjunct to conventional physical therapy.6

Evidence supporting EMF therapy in low back pain management is growing but remains inconsistent. For instance, 
several studies have demonstrated significant pain relief and improved functional outcomes in patients with non-specific 
LBP when EMF was combined with standard physiotherapy.7,8 A systematic review by Kull et al (2023) highlighted the 
safety and efficacy of PEMF therapy as an adjunct for musculoskeletal pain but noted variability in treatment protocols 
and dosimetry across studies. Similarly, other investigations have reported moderate benefits for pain relief in osteoar-
thritis and other musculoskeletal disorders, emphasizing the need for standardized treatment parameters.9,10

Despite the emerging evidence, there is a lack of robust clinical studies evaluating the effects of EMF therapy specifically 
on mechanical low back pain. Moreover, while the general benefits of EMF therapy have been explored, its impact on key 
outcomes such as pain severity, functional disability, and lumbar range of motion (ROM) in this population remains under- 
researched. This study aimed to fill this gap by investigating the efficacy of EMF therapy in reducing pain, improving 
functional ability, and enhancing lumbar ROM in patients with mechanical low back pain. We hypothesized that EMF therapy, 
when used in conjunction with conventional physical therapy, would result in significant improvements in these outcomes.

Materials and Methods
Study Design
This experiment followed the CONSORT standards by implementing a randomized and double-blind design. Using a pre- 
and post-test methodology, the research was structured like a randomized clinical trial. The study was approved by the 
Research Ethics Committee of King Khalid University (HAPO-06-B-001; ECM#2023-2104, Date: 30/05/2023). The 
study protocol followed by all experiments with human subjects were compliant with the Declaration of Helsinki. 
Written informed consent was obtained from every single subject, who willingly participated in this study. Subjects were 
also informed that keeping their privacy rights, subject’s data and pictures may be send for publications study was 
registered for Clinical Trial Registry (gov ID: NCT06133855; Date: 14/11/2023).

Participants
The sample size for this study was determined using a priori power analysis to ensure adequate statistical power for detecting 
significant differences between the two groups. A two-tailed test with an alpha level of 0.05 and a power of 80% (1-β = 0.80) 
was established as the threshold for significance. Based on effect sizes reported in previous studies on interventions for 
mechanical low back pain, an effect size of 0.8 (Cohen’s d) was assumed, indicating a large effect. Using these parameters, the 
required sample size was calculated to be 15 participants per group, resulting in a total of 30 participants. To account for 
potential dropout or loss to follow-up, an additional 20% of participants were included in the recruitment target, increasing the 
goal to 36 participants. The sample size calculation was conducted using G*Power version 3.1.

The inclusion criteria required participants to be office workers aged 25 to 45 years who had experienced mechanical 
low back pain for at least three months and exhibited active myofascial trigger points (MTrPs) in the lower back muscles. 
The age range of 25 to 45 years was specifically chosen to ensure a homogeneous sample and to exclude potential 
confounding factors such as age-related degenerative changes. To minimize any potential effect of age on the outcomes, 
participants were evenly distributed across this age range during the randomization process. This distribution was further 
verified during data analysis to confirm that age did not significantly influence the study results.

Exclusion criteria included pregnancy or nursing, a history of back surgery or vertebral compression fractures, neurolo-
gical impairments, lower limb signs and symptoms, or any cardiac or pulmonary conditions that could limit physical exertion. 
To assess heart and lung diseases as part of the exclusion process, a combination of self-reported medical histories and reviews 
of prior medical records was used. Where required, additional documentation from participants’ primary healthcare providers 
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was obtained to confirm their eligibility. This thorough screening ensured that individuals with contraindications to physical 
activity, such as cardiopulmonary disorders, were excluded from the study.

The study was conducted over a 3-month period, from 15 November 2023 to 15 February 2024, at the Physical 
Therapy Clinic of King Khalid University. Patients diagnosed with mechanical low back pain were referred to the clinic, 
where one of the authors, with over 10 years of clinical experience in musculoskeletal physiotherapy, managed 
recruitment. A total of 42 patients with back pain were screened, out of which 30 met the inclusion criteria for 
mechanical low back pain and were enrolled in the study. All study procedures, including pre- and post-assessments 
as well as the intervention plan, were clearly explained to the participants. Written informed consent was obtained, and 
participants were informed of their right to withdraw from the study at any point.

Pre-intervention assessments included measurements of pain intensity, functional impairment, and lumbar spinal range of 
motion. Participants were randomized into two equal groups of 15 each using a lottery method. The control group (Group A) 
received a conventional physical therapy regimen, which included infrared and ultrasonic treatments as well as stretching and 
strengthening exercises targeting the back. The experimental group (Group B) received a combination of magnetic field 
therapy and conventional physical therapy for 12 sessions over four weeks. Post-intervention assessments were conducted in 
the same manner as the baseline evaluations. Importantly, the therapist conducting these assessments was blinded to the group 
allocation and intervention details to minimize bias.

Procedure and Outcome Measures Used for Assessment
Pre- and post-treatment assessments were conducted on patients. Listed below are the components of the evaluation processes.

Pain Evaluation: In order to facilitate continuous data processing, the visual analogue scale (VAS) is a 10-centimeter 
line with zero representing no discomfort and ten representing the worst possible agony. Patients were asked to mark 
their pain levels on the line according to their perception.9

Functional Impairment Evaluation: The Arabic version of the ODI, which is a valid, relevant, and reliable scale for 
assessing disability in LBP, was used to assess functional disability (Algarni et al, 2014). Assessing low back functional 
disability using a self-report questionnaire. Pain levels, social and sexual lives, and daily routines are just a few of the 
subjects covered in its ten sections. There are six possible choices for each part, ranging from zero to five. Elevated 
values signify a significant decline in functional capacity.10

Range of Motion Evaluation: The flexibility of the lower back in Flexion & Extension: The modified-modified 
Schober test is both a popular and easy way to measure lumbar range of motion. Along with these advantages, it includes 
accurate measurements, is adaptable to any environment, and uses cheap, easily accessible materials. Both the therapist 
and the patient will find it pleasant, valid, and dependable because there is no fixation required and landmarks are easy to 
palpate. The posterior superior iliac spine (PSIS) was marked inferiorly at a midline location. Finally, the lumbar spine 
(superior mark) was marked fifteen centimeters higher than the midline PSIS mark. The therapist adjusted the upper end 
of the tape to 15 cm and the lower end to zero. The measuring tape was kept firmly against the skin of the patient while 
they were told to bend forward as much as they could while keeping their knees straight. While patient moving, the 
measuring tape was placed across the patient’s back. The procedure for testing lumbar extension was identical to that of 
testing flexion. The therapist next had the patient bend back as far as they could while holding the tape firmly on their 
skin, with their palms on their buttocks.

When the patients fully extended their backs into a lumbar flexion position, we measured the new distance between 
the upper and lower skin markings using a tape measure.11

Lateral Bending: Our definition of maximal comfortable lateral flexion is the distance between the tip of the index finger 
and the floor, based on the research of Ponte et al (1984). The subject was told to bend laterally as far as they could go. The 
results of a three-times-per-side approach that was used to calculate the range of motion (ROM) for lateral flexion.12

Equipment Used for Medical Treatment
Automated PMT Quattro pro with ASA magnetic field: Manufacturer, model, and serial number (Automatic PMT 
Quattro pro: 00001543). This magnetotherapy device is known as the ASA magnetic field. On top of that, it includes 
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solenoids and a motorized bed. The device cannot be used without an earth connection and a power source of 230v 10% 
at 50 or 60 hz. The intensity and dispersion of the produced magnetic field are defined by the solenoid type.

IRR- Infrared Radiation: The usage of infrared heat is widespread in physical therapy department; we have used 
a 4004/2N model Infrared lamp with 50–60Hz of frequency and 203 w voltage. A model 4004/2N is what it is. It is 
allowed to use infrared treatments first, before moving on to other types of heat therapy including exercise, myofascial 
release, traction, stretching, or mobilization.

Therapeutic Ultrasonic Machine: A Model 2745, Phyaction 190 ultrasonic generator, 8 watts, 230 volts, 300 
milliamperes, 50–60 hertz was used in the study. It is commonly used to relieve pain and break up adhesions in cases 
of low back discomfort.

Treatment Procedure
Group A—Control
The sample size for this group was fifteen patients. They had participated in a conventional treatment regimen: For 
a month, patients taken 12 sessions of infrared radiation therapy, each lasting 20 minutes, with a distance of 60 cm from 
the lumbar region, alternate days per week in prone position.13 Ultrasonic machine, continuous mode, 1.5 watts per 
square centimeter is applied continuously for 5 minutes at 1 hertz.13 In a long sitting, gently stretch of hamstrings, calves, 
and back for 30 seconds.14 Back strengthening exercises (active back extension and bridging).15–17 These exercises were 
done with three sets of each exercise, with a 6-second hold between sets (Figures 1–4 Fingers to toes exercise, Bridging 
exercise, Active back extension, and Sit-up exercise).

Group B—Experimental
There were fifteen patients in this group. In addition to the conventional physical therapy treatment program, they also 
had a 15-minute session of electromagnetic field therapy with a frequency of 10 hz and an intensity of 20 gauss.3 Patients 
undergo lumbar electromagnetic therapy three times weekly, alternate days, in prone position, 12 sessions in a month 
while lying face down (Figure 5 Application of magnetic field).

Statistical Analysis
All statistical analyses were conducted by using SPSS (Statistical Package for the Social Sciences) Version 23, developed 
by IBM Corporation, Armonk, New York, United States, windows version. Before the final analysis, we made sure the 
data followed the normality assumption and did not have any outliers. This examination was conducted in order to set the 
stage for the parametric calculation of associated measures and the study of difference. All the dependent variables were 
found to have normal distributions when descriptive analysis was conducted using histograms based on the normal 

Figure 1 Fingers to toes.
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Figure 2 Bridging exercise.

Figure 3 Active back extension.

Figure 4 Sit-up exercise.
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distribution curve. Additionally, at the 0.05 level of significance, Box’s test for homogeneity of covariance did not reveal 
any significant difference. All the dependent variables were found to have normally distributed data when the Shapiro– 
Wilk test was used to check for this. All these findings made parametric analysis feasible. To accomplish this, we 
compared the relevant tested variables across groups and time points using a two-way mixed-design repeated-measures 
analysis of variance (2×2 MANOVA). We utilized an alpha value of 0.05.

Results
This study involved 30 patients who were randomly divided into two groups. One group was the control group, which 
included 15 patients with an average age of 37.27 (± 2.52) years and a mean weight of 72.73 (±8.66) kg, mean height of 
164.27 (± 8.71) cm, mean duration of disease was 7.53 (± 3.27) months, and mean numbers of session 11.35 (±.83).

Fifteen patients made up the experimental group. Their average age was 36.73 (±2.52) years, weight was 77.4 (± 10.23) kg, 
height was 162.2 (± 9.73 cm), the average duration of disease was 8.6 (± 2.93) months, and mean numbers of ses-sion11.66 
(±.81). In terms of these demographic variables, an unpaired t-test revealed no statistically significant differences between the 
groups prior to therapy (Table 1).

Unpaired t-test was used to detect differences between groups before treatment. There was no significant differences between 
groups regarding pain severity (t=1.311, p=0.20), functional disability (t=0.797, p= 0.43), lumbar flexion (t= 0.125, p= 0.90), 
lumbar extension (t= 0.950, p= 0.35), lumbar right bending (t= 0.581, p= 0.56), and lumbar left bending (t= 1.93, p= 0.06) 
(Table 2).

After treatment paired t-test was used to examine with in group difference of experimental group for: pain severity, 
functional disability, lumbar flexion, lumbar extension, lumbar right bending, and lumbar lift bending. The study 

Figure 5 Application of magnetic field.

Table 1 Demographic Data of Patients

Variables Control Group Experiment Group t-Test

T p-values

Age (year) 37.27±2.52 36.73±2.52 0.473 0.80 (N.S.)

Weight (Kg) 72.73±8.66 77.4±10.23 1.349 4.67 (N.S.)

Height (Cm) 164.27±8.71 162.2±9.73 0.613 2.07 (N.S.)

BMI (Kg/m2) 26.95±8.87 29.41±9.88 0.723 2.09 (N.S.)

Duration of illness (month) 7.53±3.27 8.0±2.93 0.412 0.47 (N.S.)

Number of sessions 11.35±.83 11.66 ± 0.81 0.421 0.67 (N.S.)
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demonstrated significant within-group differences in the control group following the treatment. Pain severity decreased 
from 7.66 pre-test to 41.13 post-test, reflecting an 82.4% reduction (t(14)=12.68, p<0.001). Functional disability scores 
reduced by 39.8%, dropping from 48.73 to 29.33 (t(14)=14.33, p<0.001). Flexion increased by 50%, improving from 
3.20 to 4.80 (t(14)=9.99, p<0.001). Similarly, extension improved by 28.1%, increasing from 1.53 to 1.96 (t(14)=10.98, 
p<0.001). Right side bending showed a significant improvement, decreasing by 74.3%, from 67.80 to 17.40 (t(14)=16.22, 
p<0.001). Left side bending similarly decreased by 73.3%, from 66.93 to 17.87 (t(14)=19.20, p<0.001). These findings 
indicate that the intervention significantly improved pain severity, functional disability, and range of motion across all 
measured outcomes (Table 3).

Paired t-test was used to detect differences between groups after treatment. The study demonstrated significant 
within-group differences in the experimental group following the treatment. Pain severity increased significantly from 
8.05 to 52.4, with a mean difference of 52.4 (t(14)=27.02, p<0.001). Functional disability scores decreased from 50.67 to 
35.53, with a mean difference of 35.53 (t(14)=29.94, p<0.001). Flexion improved significantly from 3.23 to 6.1 (t(14) 
=15.85, p<0.001), and extension increased from 1.36 to 2.83 (t(14)=10.48, p<0.001). Right side bending showed 
a significant reduction from 68.53 to 24.87 (t(14)=24.20, p<0.001), while left side bending decreased from 69.47 to 
25.73 (t(14)=26.04, p<0.001). These findings highlight the substantial improvements in pain, functional disability, and 
range of motion within the experimental group after treatment (Table 4).

Significant between-group differences were observed after the intervention. Pain severity was significantly lower in 
the experimental group (52.4) compared to the control group (41.13), t(28)=2.981, p=0.006. Functional disability was 
also significantly reduced in the experimental group (35.53) compared to the control group (29.33), t(28)=2.621, 
p=0.014. Flexion was higher in the experimental group (6.1) compared to the control group (4.80), t(28)=2.113, 

Table 2 Comparison Between Groups Before Treatment

Variables Control Group 
Mean+SD

Experiment 
Group Mean+SD

t-test

t p-values

Pain Severity 7.66±8.23 8.05±7.93 1.311 0.20 (N.S.)

Function disability 48.73±2.03 50.67±1.32 0.797 0.43 (N.S.)

Flexion 3.20±.67 3.23±.77 0.125 0.90 (N.S.)

Extension 1.53±.51 1.36±.44 0.950 0.35 (N.S.)

Right side bending 67.8±2.96 68.53±3.89 0.581 0.56 (N.S.)

Left side bending 66.93±3.10 69.47±4.02 1.93 0.06 (N.S.)

Table 3 Within Group Difference of Control Group After Treatment

Variables Pre-test  
Mean+SD N=15

Post-test  
Mean+SD N=15

Mean Diff. SEM Paired T test

t p

Pain 7.66±8.23 41.133±12.56 41.13 3.24 12.68 0.001**

Function disability 48.73±2.03 29.33±7.92 29.33 2.04 14.33 0.001**

Flexion 3.20±.67 4.80±1.85 −4.8 0.48 9.99 0.001**

Extension 1.53±.51 1.96±693 −1.96 0.179 10.98 0.001**

Rt side bending 67.8±2.96 17.40±4.15 17.4 1.07 16.22 0.001**

Lt side bending 66.93±3.10 17.87±3.60 17.87 0.93 19.2 0.001**

Note: **Significant at the 0.01 level.
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p=0.044. Similarly, extension was significantly greater in the experimental group (2.83) compared to the control group 
(1.96), t(28)=2.674, p=0.012. Right side bending showed a marked improvement in the experimental group (24.87) 
compared to the control group (17.40), t(28)=5.027, p=0.0001. Left side bending followed a similar trend, with the 
experimental group (25.73) outperforming the control group (17.87), t(28)=5.797, `p=0.0001. These results demonstrate 
the superior effectiveness of the intervention in the experimental group compared to the control group across all variables 
(Table 5).

Discussion
The aim of this research was to evaluate the effects of electromagnetic field therapy on pain severity, functional 
impairment, and lumbar range of motion (ROM) in patients with mechanical low back pain. The study hypothesized 
that electromagnetic field therapy, applied in conjunction with conventional physical therapy, would reduce pain severity, 
improve functional disability, and enhance lumbar ROM.

Participants in the experimental group received electromagnetic field therapy three times weekly for 12 sessions over four 
weeks, with a frequency of 10 hz, an intensity of 20 gauss, and a duration of 15 minutes per session. Patients in both the control 
and experimental groups were diagnosed with mechanical low back pain. The findings of this study partially conflicted with 
those reported by Morki and Sinaki3 who identified that functional impairments were primarily aggravated by activities such 
as sitting, twisting, lifting, bending, and standing, all of which contributed to low back pain. However, the results of this study 

Table 4 Within Group Difference of Experimental Group After Treatment

Variables Mean 
Different

Std. 
Deviation

Std. Error 
Mean

t-test

t p-values

Experiment

Pain Pre & Pain Post 52.4 7.51 1.93 27.02 0.001**

Function Pre & Function Post 35.53 4.59 1.18 29.94 0.001**

Flexion Pre & Flexion Post −6.1 1.49 0.38 15.85 0.001**

Extension Pre & Extension Post −2.83 1.04 0.27 10.48 0.001**

Rt side bending Pre & Rt side bending Post 24.87 3.98 1.02 24.20 0.001**

Lt side bending Pre & Lt side bending Post 25.73 3.82 0.98 26.04 0.001**

Note: **Significant at the 0.01 level.

Table 5 Post Treatment Inter Group Difference

Variables Control 
Group

Experiment 
Group

t-test

T p-values

Pain Severity 41.133±12.56 52.4±7.51 2.981 0.006**

Function disability 29.33±7.92 35.53±4.59 2.621 0.014**

Flexion 4.80±1.85 6.1±1.49 2.113 0.044*

Extension 1.96±693 2.83±1.04 2.674 0.012**

Right side bending 17.40±4.15 24.87±3.98 5.027 0.0001**

Left side bending 17.87±3.60 25.73±3.82 5.797 0.0001**

Notes: *Significant at the 0.05 level, **Significant at the 0.01 level.
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are consistent with the findings of Elshiwi et al,18 which demonstrated that pain and muscle spasm associated with mechanical 
low back pain led to decreased functional ability and reduced lumbar ROM.

There was a statistically significant decrease in back pain after therapy in the control group, according to an analysis 
of their pain assessment levels before and after treatment. Traditional physical therapy may have its pain-relieving 
benefits due to the use of infrared heat, which also reduces muscular spasms. The production of endorphins may also 
increase sensory responses, which could have an impact on the pain gate system.18 Because it reduces pain, muscular 
spasms, and impairment, heat can be useful for both acute and chronic low back pain.19

Ultrasound makes the procedure more bearable for individuals by increasing their pain threshold. The use of 
ultrasound increased the conduction velocity of A-beta nerve fibers, which have a big diameter, and decreased the 
conduction velocity of A-delta fibers, which have a small diameter and cause pain.20

There is a dramatic increase in tissue temperature, which changes the viscoelastic properties of connective tissue and 
makes it more pliable.14 Lower back pain (LBP) sufferers experienced less pain and more flexibility after doing 
hamstring and back stretching exercises, according to research by Khalil et al (1992).21 People with functional disabilities 
saw significant improvements after receiving the traditional physical therapy program.

To find out if patients’ functional disabilities have improved, O’Sullivan et al (1997) used the Oswestry Disability 
Questionnaire.22 An increase in myoelectric activity level after strength training is consistent with better neuromuscular 
system function, as suggested by the capacity to deliberately engage motor neurons and raise their firing rate.23 

Johannsen et al (1995) discovered that the best exercises for minimizing functional impairment were those that combined 
dynamic back and abdominal activity with stretching. One possible solution is to strengthen the multifidus muscle, which 
tends to weaken as we get older and is a known source of back pain.24,25

This group received the traditional physical therapy program showed a statistically significant increase in lumbar ROM 
(flexion, extension, right and left side bending) when comparing values taken before and after treatment. Strength and flexibility 
exercises are an integral part of physical therapy programs. Patients who participated in these programs reported improvements in 
their motor control skills, pain levels, range of motion in the back (lumbar region), and overall functional ability.26

Researchers Battie et al (1990) reported that people with persistent low back pain (LBP) experienced less pain after 
receiving flexibility training program.27 The study conducted by Jari et al (2004)17 reported that flexion and extension 
exercises can enhance flexibility and mobility of the trunk, ultimately leading to a greater range of motion (ROM) in 
trunk flexion. Patients who engage in more physical activity, have better mental health, and have their pain managed 
report less impairment and greater mobility.27

The analgesic benefits of PEMF were assessed by measuring the pain levels of the experimental group’s patients 
before and after treatment. There was a marked decrease in low back pain by the conclusion of the treatment period. This 
conclusion is shared by Segal et al (1999), Trock et al (1993), Jacobson et al (2001), and Hinman (2002). There are 
several studies that support our study findings that patients with low back pain (LBP) reported a considerable improve-
ment in their pain levels3,19,28–30 with the use of Pulse Electro-Magnetic Therapy. Physiological mechanisms of relieving 
pain with the use of a magnetic field may involve presynaptic inhibition or decreased excitability of pain fibers. One or 
more of these processes may account for how magnetic field therapy could alleviate pain. Studies hypothesized31 that 
small C-fibers are sensitive to magnetic field effects. Likewise, the authors found that the magnetic field shortly 
prevented both the calcium-dependent response to the irritant and the sodium-dependent action potential firing.

In a study the chemical mechanism by which a magnetic field applies its influence may include alterations to the 
structure of ion channels or the neurological membrane. A number of processes, some of which might be indirect, such as 
a reduction in the activity of channel phosphorylating enzymes, must be operating in order to affect action potentials 
within the allotted time.29 PEMF has the potential to change the surface receptor sites of hormones, antibodies, and 
neurotransmitters of many cell types.32

Results from the Oswestry Disability Questionnaire taken by patients in the study group both before and after PEMF 
therapy showed a statistically significant improvement in functional impairment, suggesting that the treatment was successful 
in alleviating symptoms. There is less inflammation, better circulation, less discomfort, and improved function when magnetic 
fields are applied to higher-level structures including connective tissue, muscle, and organs reported by (Jacobson et al, 
2001).29 PMF’s anti-inflammatory, hematoma-healing, and water-repositioning properties, microcirculation improvement and 
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edema reduction was some of the other findings.33 Synovitis and inflammation symptoms can be significantly alleviated with 
the use of a magnetic field.34

Findings of our study, like back improvement in functions and inflammation reduction, we believe that was due to the 
analgesic and anti-inflammatory effects of the magnetic field. The range of motion (ROM) of the spine, which includes bending 
to the right and left, as well as flexion and extension, was considerably improved in patients who had magnetic field therapy. 
These results are in line with those of Hinman (2002),30 who also noted that applying a magnetic field to a musculoskeletal 
problem reduced inflammation, increased range of motion, and relieved pain. Because it reduces pain and relaxes tight muscles, 
a magnetic field can help patients with chronic mechanical LBP who suffer from trunk hypo-mobility.35

By easing muscular and joint pain, decreasing swelling and stiffness, and accelerating the repair of injured soft 
tissues, magnetic fields can enhance mobility and quality of life.36 The study’s analgesic effects, anti-inflammatory 
effects, and reduced muscle spasm led to improvements in both lumbar mobility and range of motion (ROM).34

In another study, it has been concluded that lower back MPS patients benefit from magnetic field therapy, which 
increases lumbar range of motion (ROM) due to its analgesic and anti-inflammatory properties and helps reduce pain and 
functional impairment. So far, magnetic fields have not been associated with any negative side effects.37,38

Limitations
One of the limitations of our study is that the numbers of subject for both the groups were less, that’s why it is difficult to 
make study finding generality for all the patients suffering from mechanical low back pain.

Conclusion
The findings of this study suggest that electromagnetic field therapy effectively reduces pain severity and 
functional dysfunction in individuals with mechanical low back pain. This non-invasive therapy is safe, easy to 
administer, and simple to integrate into treatment regimens, provided proper dosages are maintained to avoid 
potential overdosing. Additionally, electromagnetic field therapy offers a promising alternative for minimizing the 
excessive use of anti-inflammatory drugs, thereby reducing their associated risks and side effects. By improving 
pain management and functional outcomes, this therapy has the potential to enhance the quality of life for patients 
suffering from mechanical low back pain, making it a valuable addition to conventional treatment approaches.

Abbreviations
MPS, Myofascial Pain Syndrome; ROM, Range of Motion; VAS, Visual Analogue Scale; ODI, Oswestry Disability 
Index; LBP, Low Back Pain; ATP, Adenosine Triphosphate; MTrPs, Myofascial Trigger Points; FDA, Food and Drug 
Administration; LTR, Local Twitch Response; PEMFs, Pulse Electromagnetic Fields; PSIS, Posterior Superior Iliac 
Spine; PMF, Pulse Magnetic Field; SD, Standard Deviation; Rt/Lt, Right/Left.
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