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Abstract 

Background: Phototherapy has been used for the treatment of chronic low back pain. However, the effect of linear 
polarized polychromatic light (PL) has not been examined on myofascial trigger points in patients with chronic non-
specific low back pain (NSLBP).

Objectives: To investigate the effectiveness of PL on pain intensity, pain sensitivity of active myofascial trigger points 
(MTrPs) in gluteus medius (GM) and quadratus lamborum (QL) muscles, back disability, and lumbar range of motion in 
chronic NSLBP.

Methods: Forty-two participants of both genders with chronic NSLBP were randomly allocated into two equal 
groups: group A (Linear polarized polychromatic light (PL): 21 participants received polarized light therapy in the 
range of red and near-infrared rays on myofascial trigger points of bilateral GM and QL muscles for 5 min/point fol-
lowed by stretching and strengthening exercises for 4 weeks. Group B (Sham PL): 21 participants received the same 
program but with sham linear polarized polychromatic light therapy. Numeric pain rating scale, pressure algometer, 
and Roland-Morris Disability Questionnaire were used to measure pain intensity, pain sensitivity (as represented by 
pain pressure threshold (PPT) of MTrPs of the target muscles and back disability respectively. Further, lumbar flexion, 
extension, and bilateral rotation were examined with a tape measure, while bilateral side bending were examined 
with a universal goniometer.

Results: After the intervention program, significant improvements (p < 0.05) in pain intensity, PPT of MTrPs of left GM 
(Effect Size (ES): 1.23) and bilateral QL muscles (ES Rt QL: 0.9; Lt QL: 1.56) were found in group A in comparison with 
group B. Nevertheless, the two groups displayed similar improvements (p > 0.05) in lumbar range of motion and back 
disability.

Conclusion: Linear polarized polychromatic light therapy in the range of red and near-infrared rays improves pain 
intensity and pain sensitivity of myofascial trigger points in chronic NSLBP.

Trial registration: PACTR, PACTR 20211 15770 53926. Registered 22 June 2019-Prospectively registered.
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Introduction
Low back pain (LBP) is a prevalent global health problem 
[1] and the leading cause of years lived with disability [2]. 
It has a negative impact on work efficiency and quality 
of life [2, 3] and more notably imposes a heavy burden 
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to society [4]. Commonly, LBP cannot be attributed to a 
recognized specific pathology; thus referred to as non-
specific low back pain (NSLBP) [5]. Patients with NSLBP 
are frequently presented with active and latent myo-
fascial trigger points (MTrPs) [6]. MTrP is identified as 
a hypersensitive spot in a palpable taut band of skeletal 
muscle fibers, when stimulated with mechanical pres-
sure it induces local pain and twitch response as well as 
referred pain [7]. MTrPs are further subdivided into two 
different types: active and latent. Both active and latent 
MTrPs provoke local and referred pain, but active MTrPs 
also reproduce patient symptoms, while latent MTrPs do 
not [7]. MTrPs can be associated with muscle weakness, 
muscle dysfunction, and movement restriction [8]. Pre-
vious studies found that the quadratus lumborum, the 
iliocostalis lumborum, and the gluteus medius muscles 
were the most affected by MTrPs in patients with chronic 
NSLBP [9–11] and were easier in manual palpation [11].

Currently, several non-pharmacological interventions 
are available for the treatment of LBP [3]. Photobiomod-
ulation therapy (PBMT) is one of these interventions that 
have been lately advocated by the American College of 
Physicians clinical practice guidelines for the treatment 
of LBP [12]. PBMT is a form of phototherapy that uses 
low-intensity, non-ionizing light therapy to induce thera-
peutic effects through the interaction with mitochon-
dria [13]. The positive therapeutic outcomes of PBMT 
include relief of pain or inflammation, immunomodula-
tion, wound healing, and stimulation of tissue regenera-
tion [14]. Light amplification via stimulated emission of 
radiation (laser), light emitting diodes (LEDs), and broad-
band irradiation in the visible and infrared spectrums are 
all examples of how PBMT is applied [15]. A promising 
and under-investigated type of PBMT is polarized light 
therapy [14]. In this type of phototherapy, light travels in 
specific planes in contrary to normal propagation of light 
waves across all different planes [16]. Polarized light has 
the advantage of deeper tissue penetration to a depth of 
up to 5 cm. Polarized light therapy has been shown to 
accelerate ulcer healing and musculoskeletal injuries [17].

Polarized polychromatic light therapy is a low-power 
light source as well like laser therapy. However, rather of 
being monochromatic and coherent light beam, polar-
ized light is polychromatic and non-coherent. Further, 
compared to laser therapy linear polarized polychro-
matic light therapy is less expensive and does not neces-
sitate the same safety measures for both the patient and 
the therapist and allows wider areas to be irradiated as 
opposed to the small diameter of the laser beam [18].

Polarized polychromatic light in the range of red and 
near-infrared rays is a non-pharmacological therapeutic 
modality that is user-friendly, safe, and inexpensive [19]. 
Polarized red and near infrared light therapy has been 

shown to promote biological activities when compared 
to non-polarized light [15]. The energy absorption by 
photoacceptors (chromophores) during light irradiation 
determines the photo-biological activities [20]. The physi-
ological effects of infrared radiation are assumed to be 
caused by two kinds of photoacceptors (i.e., intracellular 
water and cytochrome c oxidase) [20]. Light is converted 
into signals through photon absorption, which may then 
be used to trigger biological activities [21].

The application of far infrared rays for treating myofas-
cial trigger points has been examined [22, 23]. It is theo-
rized that far infrared rays have the potential to improve 
blood flow and decrease ischaemia in myofascial neck 
pain [22] and in trapezius myofascial trigger points [23]. 
However, there is dearth in the controlled studies on the 
effect of polarized red and near infrared rays on myo-
fascial trigger points in chronic NSLBP. Thus, this study 
was designed to investigate the effect of linear polarized 
polychromatic light therapy in the range of red and near 
infrared rays on pain intensity, pain sensitivity of active 
MTrPs in gluteus medius and quadratus lamborum 
muscles, back disability, and lumbar range of motion in 
patients with chronic NSLBP.

Methods
This study was carried out at the Outpatient Physi-
cal Therapy Department, in Atres General Hospital at 
Mansheyt Alqanatir, Giza, from October to Decem-
ber 2019 and approved by the local ethics commit-
tee of the Faculty of Physical Therapy, Cairo University 
(P.T.REC/012/002341) and was registered in Pan African 
Clinical Trial Registry (PACTR202111577053926).

Design of the study
A prospective parallel-group single blinded randomized 
controlled trial.

Participants
Forty-two patients with clinically diagnosed chronic 
NSLBP participated in this study. Participants of both 
genders with an age range of 25–45 years and a BMI 
between 18 and 25 Kg/m2 were recruited by word of 
mouth. Chronic NSLBP is described as pain or discom-
fort between the costal margins and inferior gluteal 
folds that lasts at least 3 months and may be accompa-
nied by referred pain to the lower limbs [24]. At time of 
conducting the study, the participants should have had a 
minimum of one active MTrP in the examined bilateral 
muscles (gluteus medius and quadratus luborum) and a 
baseline score of “3” and “4” in numeric pain rating scale 
(NPRS) and Roland-Morris Questionnaire (RMQ) respec-
tively. Patients with severe skin diseases (for example, 
skin cancer, severe psoriasis, severe eczema, and severe 
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dermatitis); patients with LBP associated with nerve root 
compression; serious spinal pathologies, such as frac-
tures, tumors, inflammatory, and infectious diseases; 
serious cardiovascular or metabolic disorders; previ-
ous spinal surgery; fibromyalgia; and pregnancy were 
excluded from the study.

Procedures
For MTrPs identification, patients were screened by a 
licensed clinical physiotherapist with 10 years of clini-
cal experience. MTrPs identification was done accord-
ing to the criteria of active MTrP diagnosis [25], and 
then MTrPs were marked with a pen marker.

All participants were instructed about the objectives of 
the study and agreed to participate before signing a writ-
ten informed consent form.

Interventions
All participants received 20 min of conventional program 
which consisted of manual passive stretching exercises 
for the hamstrings from supine, iliopsoas from side lying, 
back extensors muscles from cross sitting and lower back 
muscles from crook lying positions, the stretching posi-
tion was maintained for 30 s and was repeated 3 times/
session. Then, a gradual strengthening exercises for the 
abdominals and back muscles were conducted from 
crook lying and prone positions respectively. The inten-
sity of the exercises started with 10 repetitions/set and 
then was increased gradually to provide safety and adapt 
to the change of the strength of the patient’s muscles in 
response to exercise [26].

Group A: linear polarized polychromatic light therapy (LP)
A Bioptron Compact (Medolight Zepter, Harrier Inc., 
USA) device was used to administer the linear polar-
ized red and near-infrared radiation therapy. Medolight 
consists of 108 light emitting diodes, (LED), built with 
gallium-arsenic semiconductors which produced lin-
early polarized, polychromatic, non-coherent light with 
wavelengths: Near Infrared 880 ± 30 nm and Red 640 
± 30 nm, power density of 40 mW/cm2, power supply 
of 100–240 V, 95 % degree of polarization, frequency of 
50 HZ and max energy density/5 min: 8 J/cm2. For the 
application of linearly polarized, polychromatic light, 
the patients were asked to assume a prone-lying position 
and then the MTrPs of the target muscles were exposed 
directly to the device which was held in contact with skin 
for 5 min per point (Figs. 1 and 2).

Group B: sham LP
The participants received the same device and procedures 
but with no light emitted as the device was switched off.

All participants received the treatment protocol three 
times per week for 4 weeks. Each session lasted for 
approximately 40 min. During the study, participants 
were instructed not to receive any other treatment to 
the target area. Further, participants were instructed to 
perform the exercise program at home. To verify their 
compliance to the abovementioned instructions, the par-
ticipants were asked about it each session. All partici-
pants were examined in the same conditions at the start 
and completion of a 4-week treatment program. PPT and 
lumbar ROM measurements were taken by a licensed 
clinical physiotherapist with almost 10 years of clinical 
experience and who was blinded to group allocation.

Outcome measures

1) Pain intensity

Numerical pain rating scale (NPRS) was used to 
measure the level of pain intensity. Each patient of both 
groups was asked to select (Mark) a whole number (0–10 

Fig. 1 Irradiation of MTrPs of right quadratus lamborum muscle with 
LP

Fig. 2 Irradiation of MTrPs of right gluteus medius muscle with LP
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integers) that best reflected the current intensity of his/
her pain. NPRS is a one-dimensional, reliable, and valid 
scale with adequate sensitivity. Compared to other pain 
scales, NPRS is superior to the visual analogue scale, and 
verbal rating scale [27].

2) Pressure pain threshold (PPT)

FPK (Wagner Pain  TestTM Instruments-Model FPK/
FPN-Greenwich-USA) model digital algometer was used 
to measure PPT in MTrPs. Digital pressure algometer is 
a reliable tool in quantifying mechanical pain sensitivity 
of deep structures in LBP [28]. Pressure algometers are 
useful for objectively quantifying muscle pressure pain 
thresholds. PPT is thought to be a useful parameter for 
measuring a treatment’s effect in low back pain [28].

3) Back function disability

It was determined using the Roland-Morris Disability 
Questionnaire (RMDQ). It is a self-administered assess-
ment in which higher values on a 24-point scale indi-
cate greater levels of functional disability [29]. The use of 
RMDQ as a reliable and valid tool to assess the effect of 
chronic LBP on physical performance has been recently 
recommended [30]. The Arabic version of the RMDQ has 
high reliability and internal consistency, as well as good 
agreement with the English version [31].

4) Lumbar range of motion

A tape measure was used to measure lumbar flex-
ion, extension, and bilateral rotation. Starting posi-
tion. Flexion and extension: from standing position, 
the patient stood with feet shoulder width apart. With the 
patient in the start position, a pen marker was used to 
mark a point 15 cm above the midpoint of the line link-
ing the posterior superior iliac spines (PSISs) (i.e., the 
spinous process of S2), and then a tape measure was used 
to measure the distance between the two points. 
End position. Flexion: the patient was asked to bend 
forward to the limit of his lumbar flexion motion. 
The distance between the PSIS and the 15-cm skin 
mark at the limit of lumbar flexion range of motion 
(ROM) was measured a second time. The lumbar spi-
nal flexion ROM was the difference between the start 
and end measurements. This measuring technique is 
known as the modified-modified Schöber test (MMST) 
[32]. The MMST was found to have moderate valid-
ity (r = 0.67), excellent reliability (intraclass correlation 
coefficient > 0.91) and a minimum metrically detectable 
change (MMDC) of 1 cm [33]. Extension: the patient’s 
hands were placed on the iliac crests for lumbar extension. 

When conducting the test motions, the patient was 
asked to maintain his knees straight. End positions. The 
patient was instructed to move the trunk backward 
to the limit of lumbar extension motion. The distance 
between the PSIS and the 15-cm skin mark at the limit 
of lumbar extension ROM was measured a second time. 
The lumbar spinal extension ROM was the difference 
between the start and end measurements [32].

Trunk rotation: starting position. The patient sat with 
his feet on a stool and his arms folded in front of his 
chest. The patient held the tape measure’s end against 
the lateral aspect of the acromion process. The thera-
pist placed the opposite end of the tape measure on 
the greater trochanter’s upper border. The distance 
between two points was calculated. End position. The 
patient rotated the trunk to its maximum range of 
motion. At the limit of rotation, the distance between 
the lateral aspect of the acromion process and the 
upper border of the greater trochanter was measured 
again. The rotation ROM was the difference between 
the start and end position measurements [32].

Bilateral lumbar side-bending was measured using 
a universal goniometer. From standing position, the 
goniometer axis was set in the midline at the level of 
the PSIS (over the S2 spinous process). The stationary 
arm was aligned perpendicular to the floor, while the 
movable arm was pointed toward the spine of C7. The 
goniometer was readjusted at the limit of lumbar lat-
eral flexion. The ROM of lumbar lateral flexion to the 
measured side was the number of degrees the move-
able arm travelled away from the 0° position [32]. The 
universal goniometer has good construct validity and 
reproducibility for assessing trunk range of motion in 
LBP patients [34, 35].

Randomization
A randomization list (1:1 allocation ratio) was created 
using randomly permuted block sizes produced by a 
random number generator, and the treatment alloca-
tion was concealed. It was carried out by an independent 
researcher who was not engaged in in patients’ recruit-
ment and who was blinded to groups’ assignment. Par-
ticipants were randomly allocated into two groups: (A) 
linear polarized polychromatic light therapy (PL) group 
and (B) sham PL group.

Sample size calculation
Based on priori sample size calculation with an effect size 
(Cohen’s d) [36] of 0.89 and considering a power of 80% 
and alpha of 0.05, 17 participants would be required in 
each group. With consideration of the dropout rate, the 
adequate sample size was determined as 21 participants 
in each group.
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Statistical analysis
For all statistical analyses, IBM-SPSS version 21.0 sta-
tistical software was used. Mann-Whitney tests were 
performed to investigate the differences between study 
groups for ordinal data (NPRS and RMDQ). Further, Wil-
coxon-signed rank tests were applied for within group 
comparisons. Continuous data (the PPT of the bilateral 
GM and bilateral QL muscles, lumbar flexion, exten-
sion, bilateral side bending, and bilateral rotation) were 
checked for normality by using Shapiro-Wilk test. As 
data were normally distributed, independent t tests were 
used. Within group comparisons were assessed using 
paired t tests. Multiple t tests were adjusted with Bonfer-
roni correction. The P value of 1% was the limit of statis-
tical significance.

Cohen’s d was calculated to determine the effect size 
for the continuous variables after pairwise comparisons 
using the following formula: d = Mean (group1) − Mean 
(group2)/SD (pooled). The d values indicating a “small,” 
“medium,” and “large” effect size are .20, .50, and .80 
respectively [36].

Results
A total of 57 subjects were evaluated for inclusion: 42 
subjects of them met the inclusion criteria and were 
enrolled then equally randomized to the study groups 
(Fig.  3): group A: linear polarized polychromatic light 
therapy (n = 21; males: n = 9 and females: n = 12) and 
group B: sham linear polarized polychromatic light 
therapy (n = 21; males n = 7 and females n = 14). The 
independent t tests revealed non-significant differences 
between both groups in the general characteristics (P 
> 0.05) (Table  1). Wilcoxon-signed ranked tests showed 
significant decrease (p < .0001) in the scores of NPRS 
and RMDQ within both study groups. On the other 
hand, between groups comparison showed a significant 
decrease (p = .002) only in the post-scores of NPRS in 
group A compared to group B (Table 2). The decrease in 
values of NPRS in group A was lower by 2 points than 
group B. Paired t tests indicated that the mean values 
for PPT of the bilateral GM and QL, the ROM of lumbar 
flexion, extension, bilateral side-bending, and rotation 
increased significantly (p < .01) after treatment compared 

Fig. 3 Participants, flow chart
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with “before” in both groups. Regarding between groups 
comparisons, the PPT of the MTrPs of Lt GM and bilat-
eral QL muscles increased significantly (p < .01) in group 
A compared to group B after treatment. The effect sizes 
for PPT of the Lt GM, Rt, and Lt QL muscles were large 
(Table  3). On the other hand, there were no significant 
(p >  .01) differences between both groups in the PPT of 
the MTrPs of Rt GM and lumbar ROM in different direc-
tions (Table 3). The effect sizes for PPT of the MTrPs of 
the Rt GM and lumbar ROM in different directions were 
less than 0.5. Only the effect size of lumbar flexion was 
0.7 (Table 3).

Discussion
The findings of the current study showed significant 
improvements in the pain intensity, pain sensitivity 
(PPT) of the MTrPs of left GM, and bilateral QL mus-
cles in the linear polarized polychromatic light therapy 
group compared to the sham light group in patients with 
chronic NSLBP. On the other hand, similar findings were 
observed between both study groups in the PPT of the 

MTrP of the right GM, back disability and lumbar ROM. 
The minimal clinical important difference (MCID) for 
NPRS was found to be 1.65 [37]. In the current study, the 
extent of change in pain intensity in PL group was lower 
by 2 points than the sham light group indicating a mean-
ingful pain reduction.

Both the visible and infrared regions of the electro-
magnetic spectrum of polarized light may explain its 
mechanism of action. Polarized light is likely to provide 
bio-simulative effects that accelerate cellular functions 
and increase blood flow. Further, bio-positive effects 
of polarized light include decreasing plasma levels of 
pro-inflammatory cytokines, raising anti-inflammatory 
cytokine levels and fibroblast proliferating factors, and 
changing lymphocyte proliferation [38].

It is proposed that polarized light in the red and near 
infrared rays induces warm sensation in the treated area. 
This locally induced heating effect activates the release 
of histamine and prostaglandins, increasing vasodila-
tion, modifying enzyme activity and metabolic rate, and 
elevating pain threshold through a direct mechanism on 
free nerve endings or nerve trunk that supply the affected 
region [38]. It is worthwhile to mention that patients in 
the current study reported mild warm sensation in the 
treated areas.

In the current study, the increase in PPT in the left 
GM and bilateral QL trigger points was significant with 
large effect size following the application of linear polar-
ized red and near-infrared light compared to the sham 
light therapy group. These findings are in agreement 
with Huang et al. 2012 [38] who stated that linear polar-
ized near-infrared light (LPNIR) is an effective and safe 
modality compared with placebo to treat various chronic 
pains including back myofascial pain syndrome. In their 
study, the patients received nerve block with active or 
placebo LPNIR, each painful point was irradiated for 10 
min at 80% power output and treated for 3 weeks. At a 
wavelength of 600 to 1600 nm, the greatest power output 
was 1800 mW. Further, Shahimoridi et al. 2020 [39] con-
cluded that polarized low-level laser therapy (PLLLT) can 
effectively reduce the sensitivity of MTrPs in the trape-
zius muscles. In their study, Shahimoridi et al. 2020 [39] 
used different light band and treatment procedures than 
that used in our study. They applied polarized and non-
polarized low-level laser therapy for a period of 2 weeks, 
5 sessions a week.

Other studies have shown similar results, which point 
to an improvement in pain intensity in different pain-
ful conditions when treated with PNIR. Previous tri-
als assessed the effectiveness of PNIR light in acute and 
chronic musculoskeletal injuries, such as acute ankle 
sprain [40], lateral epicondylitis [41–43], carpal tunnel 
syndrome [44] and temporomandibular disorder [45]. 

Table 1 General characteristics of participants in groups A and B

P probability, BMI body mass index, Group A linear polarized polychromatic light 
therapy, Group B sham linear polarized polychromatic light therapy, SD Standard 
Deviation

Variable Group Mean (SD) P

Age (years) Group A 31.5 (7.9) .79

Group B 32.2 (8.1)

Height (m) Group A 1.7 (.1) .59

Group B 1.68 (.09)

Weight (kg) Group A 66.7 (8.6) .45

Group B 64.9 (6.2)

BMI (Kg/m2) Group A 23 (1.3) .62

Group B 22.8 (1.3)

Table 2 Comparisons between median (IQR) of Numericpain 
rating scale and Roland-Morris Disability Questionnaire for 
groups A and B before and after treatment

*Significantly different between group A and group B at p < 0.01, **Significantly 
different between pre- and post-intervention within each group at p <  0.01, IQR 
inter quartile range, Group A linear polarized polychromatic light therapy, Group 
B sham linear polarized polychromatic light therapy, NPRS Numeric Pain Rating 
Scale, RMDQ Roland-Morris Disability Questionnaire

Variable Group Baseline value 
median (IQR)

Post-intervention 
median (IQR)

p (inter-group)

NPRS Group A 7 (5) 2 (2)** .002*

Group B 7 (3) 4 (3.5)**

RMDQ Group A 18 (14) 5 (7)** .055

Group B 14 (11) 8 (8)**
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Further, Yoo et  al. 1993 [46] found that polarized light 
therapy in the red and near-infrared spectrum (600–1600 
nm) was effective in pain attenuation in cases with myo-
fascial pain syndrome.

Contrary to expectations, this study did not find sig-
nificant differences between the study groups in physi-
cal functioning nor lumbar ROM in different directions. 
These findings are in contrast to earlier findings which 
found improvements in joints ROM following the appli-
cation of polarized light in healthy and patients’ groups. 
Demura et al. 2006 [47] suggested that LPNIR was better 
than placebo in increasing shoulder flexibility in healthy 
volunteers. Further, Demura et  al. 2002 [48] found 
increased shoulder and ankle ROM in healthy partici-
pants compared with placebo. Also, Abd El-Rashid et al. 
2019 [49] concluded that orange filtered polarized light 
was beneficial in improving the metacarpophalangeal 
range of motion in children with hand burn. These dif-
ferences may be attributed to variations in the examined 
samples, the applied light band and doses.

The findings of the current study showed that linear 
polarized polychromatic light therapy was not superior 

to sham light therapy in improving physical functioning 
or lumbar ROM. This could be attributed to the received 
dose which was not enough to improve lumbar flexibility. 
It is worthwhile to mention that although lumbar flexion 
increased by 0.57 cm with a medium effect size (0.7), this 
improvement did not reach a significant level.

Within group comparisons showed that all out-
come measures improved after the treatment program 
compared with before in both groups. It is sensible to 
state that the placebo effect of polarized light has been 
reported before [22, 23]. The mechanism of placebo pain 
relief, such as the ratings of expected pain levels, the 
desire for pain relief, or anxiety levels, may influence pain 
scores [50].

There are some strengths of the current study. The use 
of low cost tools such as the tape measure and universal 
goniometer is supported since the described measure-
ment error, reliability, and minimum detectable change 
support the good reproducibility results [34, 35]. Also, 
several patient-reported outcome tools were used to 
assess LBP such as the Numerical Pain Rating Scale 
(NPRS) and Roland Morris Disability Questionnaire 

Table 3 Comparisons between Mean (SD) of the PPT of GM and QL muscles and lumbar range of motion for group A and group B 
before and after treatment

CI confidence interval, PPT pressure pain threshold, GM gluteus medius, QL quadratus lamborum, Cohen’ d effect size, Group A linear polarized polychromatic light 
therapy, Group B sham linear polarized polychromatic light therapy, SD Standard Deviation

*Significantly different between the group A and group B at p < 0.01

**Significantly different between pre- and post-intervention within each group at p < 0.01

Variable Group Baseline 
values (mean±SD)

Post-
intervention (mean±SD)

P (inter-group)
95% CI

Cohen’ d

PPT (kg/cm2)

Rt GM Group A 1.9 ± .92 3.2 ± .65** .165
− .141–.802

0.4

Group B 2.1 ± .91 2.9 ± .84**

Lt GM Group A 2.3 ± .87 3.3 ± .71** < 0.001*
.512–1.43

1.23

Group B 1.9 ± .82 2.4 ± .76**

Rt QL Group A 2.2 ± .88 3.3 ± .98** .008*
.239–1.53

0.9

Group B 2.1 ± 1.01 2.4 ± 1.08**

Lt QL Group A 2.3 ± 1.06 3.7 ± .83** < 0.001*
.832–1.95

1.56

Group B 2.1 ± .93 2.3 ± .95**

Lumbar Flexion (cm) Group A 6.6 ± 1.37 7.7 ± .75** .033
.049–1.09

0.7

Group B 6.07 ± .93 7.1 ± .91**

Lumbar Extension (cm) Group A 3.28 ± .83 4.76 ± .75** .373
− .266–.695

0.26

Group B 3.26 ± .73 4.54 ± .78**

Side bending° Rt side Group A 31.9 ± 7.1 36.4 ± 5.2** .571
− 2.41–4.32

0.16

Group B 28.5 ± 6.7 35.5 ± 5.5**

Lt side Group A 32.3 ± 6.8 36.7 ± 4.8** .366
− 1.78–4.73

0.29

Group B 28.7 ± 7.2 35.2 ± 5.5**

Rotation (cm) Rt side Group A 6.9 ± 2.2 8.4 ± 2.1** .726
− 1.12–7.86

0.13

Group B 5.3 ± 2.2 7.9 ± 2**

Lt side Group A 7 ± 2.1 8.5 ± 2** .809
− .449–2.06

0.41

Group B 5.9 ± 2.2 7.7 ± 1.9**
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(RMDQ) [51]. They provide communication channels 
between patients and clinicians [52, 53] and allows active 
patient participation which is important in non-pharma-
cological treatment of LBP [54].

This study is limited to short-term effect and a small 
sample size. Also, although all patients were instructed 
to perform exercises at home, but their daily routine 
could not perfectly have controlled. Future studies 
should be directed toward the investigation of the effect 
of polarized polychromatic light therapy on other myo-
fascial trigger points (e.g., erector spinae and gluteus 
maximus muscles) with different doses and duration of 
applications.

Conclusion
Linear polarized polychromatic light therapy in the range of 
red and near-infrared rays improves pain intensity and pain 
sensitivity of myofascial trigger points in chronic NSLBP.

Acknowledgements
The authors would like to thank Dr. Aya Ahmed Khalil at Atres General Hospital 
for her help in data collection.

Authors’ contributions
GTS and EAE made substantial contributions to the conception, design of 
the study; the acquisition, analysis, and interpretation of data, further they 
substantively revised the manuscript. FSA contributed significantly in the 
conception and design of the study and substantively revised the manuscript. 
All authors read and approved the final manuscript.

Funding
The authors did not receive funding for this study.

Availability of data and materials
The data collected during the current study are available by the correspond-
ing author upon reasonable request.

Declarations

Ethics approval and consent to participate
The study was approved by the local ethics committee of the Faculty of Physi-
cal Therapy, Cairo University (P.T.REC/012/002341). All the participants signed 
an informed consent form.

Competing interests
The authors declare that they have no competing interests.

Received: 28 February 2022   Accepted: 19 April 2022

References
 1. Hoy D, Bain C, Williams G, March L, Brooks P, Blyth F, et al. A systematic 

review of the global prevalence of low back pain. Arthritis Rheum. 
2012;64:2028–37.

 2. GBD. Disease and Injury Incidence and Prevalence Collaborators. Global, 
regional, and national incidence, prevalence, and years lived with 
disability for 328 diseases and injuries for 195 countries, 1990–2016: a 
systematic analysis for the Global Burden of Disease Study 2016. Lancet. 
2017;390:1211–59 Erratum in: Lancet. 2017;390:e38.

 3. Maher C, Underwood M, Buchbinder R. Non-specific low back pain. 
Lancet. 2017;389:736–47.

 4. Chen S, Chen M, Wu X, Lin S, Tao C, Cao H, et al. Global, regional and 
national burden of low back pain 1990–2019: a systematic analysis of the 
Global Burden of Disease study 2019. J Orthopaed Transl. 2022;32:49–58.

 5. Sowden G, Hill JC, Morso L, Louw Q, Foster NE. Advancing practice for back 
pain through stratified care (STarT Back). Braz J Phys Ther. 2018;22:255–64.

 6. Chiarotto A, Clijsen R, Fernandez-de-las-Penas C, Barbero M. The preva-
lence of myofascial trigger points in spinal disorders: a systematic review 
and meta-analysis. Arch Phys Med Rehabil. 2016;97(2):316–37.

 7. Simons DG, Travell JG, Simons LS. Travell & Simons’ myofascial pain and dys-
function: upper half of body. Baltimore: Lippincott Williams & Wilkins; 1999.

 8. Shah JP, Thaker N, Heimur J, Aredo JV, Sikdar S, Gerber L. Myofascial trig-
ger points then and now: a historical and scientific perspective. PM R. 
2015;7(7):746–61.

 9. Teixeira M, Yeng LT, Garcia O, et al. Failed back surgery pain syndrome: 
therapeutic approach descriptive study in 56 patients. Rev Assoc Med 
Bras. 2011;57:282–7.

 10. Chen CK, Nizar AJ. Myofascial pain syndrome in chronic back pain 
patients. Korean J Pain. 2011;24:100–4.

 11. Iglesias-González JJ, Muñoz-García MT, Rodrigues-de-Souza DP, Albur-
querque-Sendín F, Fernández-de-Las-Peñas C. Myofascial trigger points, 
pain, disability, and sleep quality in patients with chronic nonspecific low 
back pain. Pain Med. 2013;14(12):1964–70.

 12. Qaseem A, Wilt TJ, McLean RM, Forciea MA. Clinical Guidelines Committee 
of the American College of Physicians. Noninvasive treatments for acute, 
subacute, and chronic low back pain: a clinical practice guideline from 
the American College of Physicians. Ann Intern Med. 2017;166:514–30.

 13. Hamblin MR, Demidova TN. Mechanisms of low level light therapy. In:  
Mechanisms for Low-light Therapy. Bellingham: International Society for 
Optics and Photonics; 2006.

 14. Tripodi N, Feehan J, Husaric M, et al. Good, better, best? The effects 
of polarization on photobiomodulation therapy. J. Biophotonics. 
2020;13:e201960230.

 15. Anders JJ, Lanzafame RJ, Arany PR. Low-level light/laser therapy versus 
photo-biomodulation therapy. Photomed Laser Surg. 2015;33:183–4.

 16. Kumar A, Ghatak AK. Polarization of light with applications in optical fib-
ers, vol. 246. Bellingham: SPIE Press; 2011.

 17. Feehan J, Burrows SP, Cornelius L, Cook AM, Mikkelsen K, Apostolopoulos 
V, et al. Therapeutic applications of polarized light: Tissue healing and 
immunomodulatory effects. Maturitas. 2018;116:11–7.

 18. Raeissadat SA, Rayegani SM, Rezaei S, Sedighipour L, Bahrami MH, Elia-
spour D, et al. The effect of polarized polychromatic noncoherent light 
(bioptron) therapy on patients with carpal tunnel syndrome. J Lasers Med 
Sci. 2014;5(1):39–46.

 19. Feehan J, Tripodi N, Fraser S, Mikkelsen K, Thewlis A, Kiatos D, et al. 
Polarized light therapy: Shining a light on the mechanism under-
lying its immunomodulatory effects. Journal of biophotonics. 
2020;13(3):e201960177.

 20. Passarella S, Karu T. Absorption of monochromatic and narrow band 
radiation in the visible and near IR by both mitochondrial and non-mito-
chondrial photoacceptors results in photobiomodulation. J Photochem 
Photobiol B. 2014;140:344–58.

 21. Bashkatov AN, et al. Optical properties of human skin, subcutaneous and 
mucous tissues in the wavelength range from 400 to 2000 nm. J Physics 
D. 2005;38(15):2543.

 22. Lai CH, Leung TK, Peng CW, et al. Effects of far-infrared irradiation on 
myofascial neck pain: a randomized, double blind, placebo-controlled 
pilot study. J Alternative Compl Med. 2014;20(2):123e9.

 23. Lai YT, Chan HL, Lin SH, et al. Far-infrared ray patches relieve pain and 
improve skin sensitivity in myofascial pain syndrome: a double-blind 
randomized controlled study. Compl Ther Med. 2017;35:127e32.

 24. Airaksinen O, Brox JI, Cedraschi C, et al. Chapter 4. European guidelines 
for the management of chronic nonspecific low back pain. Eur Spine J. 
2006;15:s192–300.

 25. Myburgh C, Larsen AH, Hartvigsen J. A systematic, critical review of 
manual palpation for identifying myofascial trigger points: evidence and 
clinical significance. Arch Phys Med Rehabil. 2008;89(6):1169–76.

 26. Hussien HM, Abdel-Raoof NA, Kattabei OM, Ahmed HH. Effect of mulligan 
concept lumbar SNAG on chronic nonspecific low back pain. J Chiroprac-
tic Med. 2017;16(2):94–102.

 27. Hjermstad MJ, Fayers PM, Haugen DF, Caraceni A, Hanks GW, Loge JH, 
et al. European palliative care research collaborative (EPCRC): studies 



Page 9 of 9Shiryan et al. Bulletin of Faculty of Physical Therapy           (2022) 27:33  

comparing numerical rating scales, verbal rating scales, and visual 
analogue scales for assessment of pain intensity in adults: a systematic 
literature review. J Pain Symptom Manag. 2011;41:1073–93.

 28. Balaguier R, Madeleine P, Vuillerme N. Intra-session absolute and relative 
reliability of pressure pain thresholds in the low back region of vine-workers: 
effect of the number of trials. BMC Musculoskeletal Disorder. 2016;17:350.

 29. Bergner M, Bobhitt RA, Carter WB, et al. The Sickness Impact Profile: 
development and final revision of a health status measure. Med Care. 
1981;19:787–805.

 30. Burbridge C, Randall JA, Abraham L, Bush EN. Measuring the impact 
of chronic low back pain on everyday functioning: content validity of 
the Roland Morris disability questionnaire. J Patient Rep Outcomes. 
2020;4(1):70.

 31. Maki D, Rajab E, Watson PJ, Critchley DJ. Cross-cultural translation, adapta-
tion, and psychometric testing of the Roland-Morris disability question-
naire into modern standard Arabic. Spine. 2014;39(25):E1537–44.

 32. Clarkson H. Musculoskeletal Assessment: Joint Motion and Muscle 
Testing (Musculoskeletal Assessment). 4th ed. Philadelphia: Lippincott 
Williams & Wilkins; 2021. p. 475–84.

 33. Tousignant M, Poulin L, Marchand S. The modified-modified Schober 
test for range of motion assessment of lumbar flexion in patients 
with low back pain: a study of criterion validity, intra- and inter-rater 
reliability and minimum metrically detectable change. Disabil Rehabil. 
2005;27(10):553–9.

 34. Ganzalez G, Costa L, Garcia A, Shiwa S, Ferreira S, Amorim C, et al. 
Reproducibility and construct validity of three non-invasive instruments 
for assessing the trunk range of motion in patients with low back pain. 
Fisioter. Pesqui. 2014;21(4).

 35. Fraeulin L, Holzgreve F, Brinkbäumer M, Dziuba A, Friebe D, Klemz S, et al. 
Intra- and inter-rater reliability of joint range of motion tests using tape 
measure, digital inclinometer and inertial motion capturing. PLoS One. 
2020;15(12):e0243646.

 36. Cohen J. Statistical power analysis for the behavioral sciences. 2nd ed. 
Hillsdale: Lawrence Erlbaum Associates; 1988.

 37. Bahreini M, Safaie A, Mirfazaelian H, Jalili M. How much change in pain 
score does really matter to patients? Am J Emerg Med. 2020;38(8):1641–6.

 38. Huang D, Gu Y-H, Liao Q, et al. Effects of linear- polarized near-infrared 
light irradiation on chronic pain. Scientific World J. 2012:1–4.

 39. Shahimoridi D, Shafiei SA, Yousefian B. The effectiveness of the polarized 
low-level laser in the treatment of patients with myofascial trigger points 
in the trapezius muscles. J Lasers Med Sci. 2020;11(1):14–9.

 40. Stasinopoulos D, Papadopoulos C, Lamnisos D, Stasinopoulos I. The use 
of Bioptron light (polarized, polychromatic, non-coherent) therapy for the 
treatment of acute ankle sprains. Disabil Rehabil. 2017;39(5):450–7.

 41. Stasinopoulos D, Stasinopoulos I. Comparison of effects of Cyriax physi-
otherapy, a supervised exercise programme and polarized polychromatic 
non-coherent light (Bioptron light) for the treatment of lateral epicondyli-
tis. Clin Rehabil. 2006;20:12–23.

 42. Stasinopoulos D, Stasinopoulos I, Manias P, et al. Comparing the effects 
of exercise program and low-level laser therapy with exercise program 
and polarized polychromatic non-coherent light (bioptron light) on 
the treatment of lateral elbow tendinopathy. Photomed Laser Surg. 
2009;27:513–20.

 43. Stasinopoulos D. The use of polarised polychromatic non-coherent light 
as therapy for acute tennis elbow lateral epicondylalgia: a pilot study. 
Photomed. Laser Surg. 2005;23:66–9.

 44. Stasinopoulos D, Stasinopoulos I, Johnson MI. Treatment of carpal tunnel 
syndrome with polarised polychromatic non-coherent light (Bioptron 
light). A preliminary prospective open clinical trial. Photomed Laser Surg. 
2005;23:225–8.

 45. Panhoca VH, Lizarelli Rde F, Nunez SC, Pizzo RC, Grecco C, Paolillo FR, et al. 
Comparative clinical study of light analgesic effect on temporomandibu-
lar disorder (TMD) using red and infrared led therapy. Lasers Med Sci. 
2015;30(2):815–22.

 46. Yoo C, Lee WK, Kemmotsu O. Efficacy of polarized light therapy for mus-
culoskeletal pain. Laser Ther. 1993;5(4):153–7.

 47. Demura S, Noguchi T, Matsuzawa J. Comparison in the effect of linear 
polarized near-infrared light irradiation and light exercise on shoulder 
joint flexibility. Clin J Sport Med. 2006;16(4):293–7.

 48. Demura S, Yamaji S, Ikemoto Y. Effect of linear polarized near-infrared 
light irradiation on flexibility of shoulder and ankle joints. J Sports Med 
Phys Fitness. 2002;42(4):438–45.

 49. Abd El-Rashid NA, Sanad DA, Ayoub HS, Elhenawy AN. Effect of 
orange polarized light on Metacarpophalyngeal range of motion in 
pediatric hand burn: a single blind randomized trial. Bioscience Res. 
2019;16(3):2417–22.

 50. Vase L, Robinson ME, Verne GN, Price DD. The contributions of sug-
gestion, desire, and expectation to placebo effects in irritable bowel 
syndrome patients: an empirical investigation. Pain. 2003;105:17–25.

 51. Smeets R, Koke A, Lin CW, Ferreira M, Demoulin C. Measures of function in 
low Back pain/disorders: low Back pain rating scale (LBPRS), Oswestry dis-
ability index (ODI), progressive Isoinertial lifting evaluation (PILE), Quebec 
Back pain disability scale (QBPDS), and Roland-Morris disability question-
naire (RDQ). Arthritis Care Res (Hoboken). 2011;63(Suppl 11):S158–73.

 52. Valderas J, et al. The impact of measuring patient-reported outcomes 
in clinical practice: a systematic review of the literature. Qual LifeRes. 
2008;17(2):179–93.

 53. Boyce MB, Browne JP. Does providing feedback on patientreported out-
comes to healthcare professionals result in better outcomes forpatients? 
A systematic review. Qual Life Res. 2013;22(9):2265–78.

 54. Stamm TA, Boesendorfer A, Omara M, Ritschl V, Stefanac S, Mosor E. 
Outcomes research in non-specifc low back pain: Knowledge transfer in 
clinical practice. Wiener Klinische Wochenschrift. 2019;131(21–22):550–7.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Effectiveness of polarized polychromatic light therapy on myofascial trigger points in chronic non-specific low back pain: a single blinded randomized controlled trial
	Abstract 
	Background: 
	Objectives: 
	Methods: 
	Results: 
	Conclusion: 
	Trial registration: 

	Introduction
	Methods
	Design of the study
	Participants
	Procedures
	Interventions
	Group A: linear polarized polychromatic light therapy (LP)
	Group B: sham LP
	Outcome measures
	Randomization
	Sample size calculation
	Statistical analysis

	Results
	Discussion
	Conclusion
	Acknowledgements
	References


