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Abstract

Purpose: Low back pain (LBP) frequently occurs in daily life. Chronic low back
pain (CLBP) is defined as pain in the lumbosacral area of the spine, of more than
12 weeks' duration. The aim of this study was to compare the effect of high-power
therapy (HPL) with core stabilization exercise (CSE), in the treatment of CLBP.
Method: A total of 30 female patients participated in this study, with a mean (SD)
age of 32.23 (7.85) years. Patients were randomly assigned into two groups and
treated with HPL (HPL group, n=15), and core stabilization exercise (EXS group,
n=15). ROM of lumbar spine was measured by an inclinometer. The outcomes
measured pain and functional disability using visual analog scale (VAS), Roland
Disability Questionnaire (RDQ), and Modified Oswestry Disability Questionnaire
(MODQ). Statistical analyses were performed to compare within and between
group differences. Results: ROM, VAS, RDQ and MODQ showed significantly
improve after 4-week treatment in both groups (P<0.05). However, there was no
significant between-group differences in any variables (P>0.05). Conclusions:
Both treatments were effective in the treatment of CLBP in female athletes.
Keywords: Chronic low back pain (CLBP), Core Stabilization Exercise (CSE),
High Power Laser therapy (HPL).
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INTRODUCTION

Almost 80% of people in industrialized countries experience at least
one period of low back pain (LBP) during their lifetime (Gordon &
Bloxham, 2016; Lim, Ma, Berger, & Litscher, 2018). LBP can be divided
into three groups in terms of duration of the disease: acute (less than 6
weeks), subacute (between 6 weeks to 12 weeks) and chronic (more than
12 weeks) (Lim et al., 2018). Forty percent of patients with acute LBP
are at risk for chronic low back pain (CLBP) (Lim et al., 2018). In Iran,
LBP is the third leading cause of disability in the age range of 15 to 65
years (Nezhad Roomezi, Rahnama, Habibi, & Negahban, 2012). Most
people who suffer from this problem are exposed to major physical and
mental problems throughout their lives, such as decreased physical,
mental and social functions, decreased general health, and constant or
intermittent pain (Tavafian, Jamshidi, Mohammad, & Montazeri, 2007).

Despite the high prevalence, the exact cause of LBP has not been
determined. The development of various treatments is the reason for the
lack of a specific cause for LBP (Georgopoulos et al., 2022). Although
many treatments for low back pain have been suggested, there is
currently no consensus on the most effective treatment (Sertpoyraz,
Eyigor, Karapolat, Capaci, & Kirazli, 2009; Tegner, Frederiksen,
Esbensen, & Juhl, 2018).

Exercise therapy is one of the most common treatment methods that
has been considered in recent years (Karlsson et al., 2020; Twomey &
Taylor, 1994). Lack of central stability in the spine has been suggested
as a predisposing factor for LBP (George et al., 2007). In recent years, in
exercise therapy, special attention has been paid to the design of
exercises that aim to maintain stability and increase local stability of the
lumbar region via the effect on muscles such as transverse abdominis,
Multifidus, diaphragm, pelvic floor and oblique abdominal (Javadian,
Behtash, Akbari, Taghipour, & Zekavat, 2008).

The results of Goldby et al. (2006) indicate that core stabilization
exercises (CSE) are more effective in reducing pain in patients with
CLBP than manual therapies (Cairns, Foster, & Wright, 2006). However,
Cairns et al. (2005) showed that adding a CSE program to a routine
physiotherapy program in patients with LBP did not lead to further
improvement (Cairns et al., 2006; Hermet et al., 2018).
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Another method used to treat LBP is laser therapy. Laser therapy is
a non-invasive and painless method (Alayat, Atya, Ali, & Shosha, 2014;
Braddom, 2010). The results of some research show that laser therapy
can significantly reduce pain in both acute and chronic levels such as
rheumatoid arthritis, chronic joint disease, carpal tunnel syndrome,
fibromyalgia syndrome, knee injury, shoulder pain and postoperative
pain. Be (Alayat, Atya, et al., 2014; Braddom, 2010). Generally, two
types of lasers are used in physiotherapy: low power (LPL) and high
power (HPL) (Chen et al., 2021). Over the past three decades, low power
laser with a wavelength of 1000-600 nm and an output power of 5-500
mW has been used as a hon-pharmacological method in the treatment of
musculoskeletal problems (Santamato et al., 2009; Thabet et al., 2021).
HPL is a new method of physiotherapy in the treatment of CLBP
(Abdelbasset et al., 2021; Alayat, Atya, et al., 2014; Braddom, 2010).
The HPL, with a maximum power of 3 kW and a wavelength of 1064
nm, is more penetrating than conventional low-power lasers, especially
in deep and large joints, and seems to be able to have a greater effect in
reducing pain, microcirculation, activation of angiogenesis and
fibroblasts, stimulation of collagen synthesis than low-power lasers
(Kim, Cho, Kim, Weber, & Hwang, 2010). Safdari et al. (2014)
examined the effect of CSE on pain and functional disability in patients
with chronic LBP. The results showed after 6 weeks of treatment, there
is a significant improvement in LBP (Alayat, Atya, et al., 2014). Another
study by Saladin et al. (2014) on the long-term effects of high-powered
lasers in patients with CLBP. The results of this study showed that HPL
combined with physical activity can be more effective in reducing pain
and disability related to LBP compared to laser therapy alone and
placebo laser combined with physical activity (Alayat, Atya, et al.,
2014).

Since laser therapy is a new method in physiotherapy and has had
relatively positive results in similar studies on range of motion and pain
relief, as well as the fact that research on the effect of high-power laser
on chronic low back pain especially in female athletes is very low, the
purpose of this study was to evaluate the effect of two methods of HPL
and exercise therapy as CSE in the treatment of CLBP in female athletes.
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METHOD

The research method is a clinical trial and a design is pretest-posttest
using a control group. The study population consisted of patients who
experienced LBP at least 3 months prior to the study. Subjects were
selected according to the inclusion and exclusion criteria. Inclusion
criteria in both groups were female gender, being in the age range of 15
to 45 years, the presence of lumbar pain at rest, the presence of lumbar
pain during movement and the absence of sciatica. The study subjects
had not received any surgery to the lumbar vertebrae region; had no
vertebral compression fractures, spinal tumors, or intervertebral disc
infections; were free of inflammatory diseases such as rheumatism; and
had no heart disease or structural abnormalities.
One hundred and twenty-two athletes with CLBP attended Shafa
physiotherapy clinic located in the city of Ardabil in northwest of Iran.
Out of 122 volunteers, 81 athletes did not qualify for the study. Eight of
the eligible volunteers also refused to participate in the study for various
reasons.
At the end, 30 subjects randomly and equally (15 subjects in each group)
were divided into two groups:
exercise therapy (EXS) and laser therapy (HPL) (Tablel). Before starting
the treatment program, the consent form was completed by the
participants. Range of motion (ROM) of Lumbar spine, pain and
functional disability were measured before and after the treatment at the
appropriate time.
The instruments required in the study were inclinometer, visual analog
scale (VAS), Roland Disability Questionnaire (RDQ), the Modified
Oswestry Disability Questionnaire (MODQ), and high-power laser
device.
Using an inclinometer, the ROM of flexion, extension, lateral flexion
(right and left) and rotations (right and left) of the lumbar spine was
measured. Visual pain scale (in percentage) was used to measure pain
(VAS). For this purpose, a horizontal bar with a length of 100 mm was
used, the left end of which was "zero" meaning painless and the other
end was "10". "It meant the greatest amount of pain(Jensen, Karoly, &
Braver, 1986; Price, McGrath, Rafii, & Buckingham, 1983). The MODQ
consisted of 10 items that assessed the level of functional disability of
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the patient in 10 sections. Each section of the questionnaire consisted of
6 options, in the worst case, each section was given a score of 5. The total
maximum score of each 10 sections was 50. The total disability was
obtained by multiplying the total scores of each section by 2. In general,
the performance disability questionnaire is scored between 0-100. Thus,
a score of 0 means perfect health and painless functioning, 0-25 means
mild disability, 25-50 means moderate disability, 50-75 means severe
disability and 0-100 severe disability(Kofotolis & Kellis, 2006). The
RDQ consists of 24 items. This questionnaire contains a wide range of
daily activities that are disrupted by low back pain. The total score is
determined by the sum of the selected options(Mousavi, Parnianpour,
Mehdian, Montazeri, & Mobini, 2006).

As it mentioned, subjects were randomly divided into two groups:
exercise therapy (EXS) and high-power laser (HPL). In the HPL group,
the modality applied to the patients was a HPL or a Class 4 scanner made
by the Italian company Pagani. In this study, laser therapy was applied
to the subjects for 12 sessions, three days a week, one at a time. The steps
and how to do the same work as the article by Fiore et al.(Conforti &
Fachinetti, 2013; Fiore et al., 2011; Koes, Van Tulder, & Thomas, 2006)
Laser therapy in each session consisted of three stages. Stage 1: laser
with an energy of 12 J.cm-2 was applied to the entire painful lumbar
region. Second stage: laser with energy of 19 J.cm-2 was applied on
trigger points. Third stage: laser with an energy of 6 J.cm-2 was applied
to the entire painful lumbar region (Fiore et al., 2011).

The subjects of the EXS group performed the selected exercises for a
total of 4 weeks, three sessions per week and each session for 45 minutes.
The training program was designed in three levels of easy, medium and
hard (advanced). The first week, the easy training program was
conducted and then with increasing physical fitness, intermediate level
training and after 20 days, the advanced level training program was
gradually added. Before starting the core stabilization exercise (CSE),
the subjects warmed up and did stretching exercises for 10 to 15 minutes.
Initially, the movements were performed isometrically, 3 times with an
8 seconds rest between repetitions, which increased the intensity of the
exercise along with the increase in physical fitness of the subjects.
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Tablel: Flowchart of treatment.

Consecutive patients with Not eligible

chronic low back pain screend for (n=84)

b 4

eligilibity (n=122)
Eligible Dicline to participate
(n=38) i (n=8)
T

Agreed to participate and
sign informed consent
statement
(n=30)

l

Random

assignment

Allocated to Exercise group Allocated to Hpl group

and received intervention and received intervention
(n=15) (n=15)

v
i e
Statistical Analysis
Data were analyzed using SPSS software version 22. After the normality
of data distribution was confirmed by Kolmogorov-Smirnov test, the
dependent t-test was used to compare the within-group differences and
the independent t-test was used to compare the between-groups

differences. Hypotheses were also tested with a significance level of
p<0.05.

RESULTS

There was no significant difference between the two groups in terms
of age, body mass and BMI (p <0.05). The changes of dependent
variables in each of the groups and between the two groups were
examined, the results of which can be observed in Figures 1, 2, 3 and
Table 2.
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According to Figure 1, 2 and 3, there was a significant improve in pain
and functional disability of patients before and after treatment in both
groups (p<0.05). There were no significant differences between the two
groups (p>0.05).

Considering Table 1, it can be seen that the ROM of the lumbar spine in
both groups after treatment has increased significantly compared to
before (p<0.05), without any between group differences (p >0.05).

VAS

[uny

mEXS
= HPL

SCORES
oN B O ®O

Pre Post
Time

Figurel: Within-group and between-group differences of VAS. Values represent means
+ SEM. *shows significant increase in both groups compared with baseline in both
groups (p <0.05).

MODQ
25
20 *
15

10 mEXS

= HPL

SCORES

Post
Time

Figure2: Within-group and between-group differences of MODQ. Values represent
means + SEM. *shows significant increase in both groups compared with baseline in
both groups (p<0.05).
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Figure3: Within-group and between-group differences of RDQ questionnaire. Values
represent means + SEM. *shows significant increase in both groups compared with

baseline in both groups (p<0.05).

Table2: Within-group and between-group differences of ROM. Values represent means
+ SEM. *shows significant increase in both groups compared with baseline in both groups

(p<0.05).
Pre Post Within- Between-
ROM Groups group group
(mean + SD) (mean + SD) Differences Differences

EXR 56.00+331 | 64.33+315 0.003*

FLEXION HPL 49331271 | 58.66+282 0.005* P>0.05
EXR 1500218 | 18.66£2.20 0.077

EXTENTION HPL 1533215 | 20.00 2.39 0.002* P>0.05
EXR 18+1.74 2333+ 151 0.003*

LTRFLX(R) HPL 1833£159 | 2213174 0.014% P>0.05
EXR 1800167 | 24.00%1.90 0.003*

LTRFLX(L) HPL 1700£160 | 21.66%1.86 0.001% P>0.05
EXR 2253+112 | 25.06£1.07 0.002*

ROTATION (R) HPL 21.86+1.09 | 24.53 +0.090 0.004* P>0.05
EXR 2313+068 | 2513068 0.002*

ROTATION (L) HPL 21.73+066 | 24.00 %059 0.002* P>0.05
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DISCUSSION

The results of the present study showed that both exercise therapy and
HPL significantly reduce pain and disability in female athletes suffered
from CLBP, although no significant differences were observed between
the two types of treatment. As shown in Figures 1, 2, 3 and Table 2, in
both groups, after 4 weeks, the amount of pain and functional disability
decreased and the ROM of the lumbar spine increased significantly
(p<0.05).



Sanaz Alami, Babak Nakhostin -roohi

The results of the study by Roomezi et al. (2012) are consistent with the
present study and showed that in patients with CLBP following twelve
sessions of CSE, pain and functional ability have significantly improved.
They reported that exercise therapy increased muscle strength in the
central part of the trunk and reduced tension in the ligaments and joints of
the vertebrae, keeping them in a normal position, which resulted in
reduced pain(Nezhad Roomezi et al., 2012). Furthermore, CSE appear to
improve intervertebral disc nutrition due to their mobility, and to some
extent reduce pain perception by releasing endorphins(Sertpoyraz et al.,
2009). Recent findings demonstrate that in the postural muscles of healthy
individuals, 54-74 percent of the fibers are type(Demoulin, Crielaard, &
Vanderthommen, 2007). Studies by Manion et al. (2000) showed that the
percentage of type | fibers decreases in patients with CLBP(Mannion et
al., 2000). In their study, they stated that CSE could reduce selective
atrophy of type Il fibers in the multifidus muscle and affect the diameter
of muscle fibers(Thomas et al., 1999) .Moreover, the studies indicated that
there is a significant relationship between the cross-sectional area of the
multifidus muscles and the reduction of pain in patients who have
performed CSE (Hides, Jull, & Richardson, 2001). Many researchers
believe that exercise should be part of the treatment of patients with LBP,
but there are also differences regarding the type of exercise, the duration
of the exercise and the mechanism of its effect. Moreover, Hides et al.
(2001) indicated that four weeks of CSE rapidly increase the cross-
sectional area of the multifidus muscles (Hides et al., 2001). The results
of recent studies show that following LBP, the deep fibers of the
multifidus and the transverse abdominal muscle are more affected than
other muscles, which means that atrophy in the deep stabilizing muscles
of the trunk, followed by a smaller cross-section of these muscles, causes
more muscle fatigue in patients with CLBP(Cunningham et al., 2022).
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One of the main objectives of the present study was the effect of HPL on
CLBP in female athletes. The results of present studies showed that
treatment using HPL reduced pain, disability and increased lumbar spine
ROM of female athletes with CLBP. The results of this study were
consistent with the other researchers (Ansari et al., 2006 and Draper et al.
2010) and they also reported an improvement in ROM and a significant
reduction in pain and movement disability in patients with CLBP. It seems
that when the tissues of the body are exposed to HPL light, an increase in
metabolism and blood circulation occurs, which causes analgesic effects
and rapid absorption of edema (Anwar et al., 2022; Draper, Mahaffey,
Kaiser, Eggett, & Jarmin, 2010; Oliveira, 2022). It seems that the higher
output power of HPL can absorb more energy at different tissue levels and
provide more energy density to the tissue. It also seems that the greater
the penetration depth in HPL photons, the better the biochemical effects
in the deeper tissues (Conforti & Fachinetti, 2013). HPL can easily
penetrate the tissue and produce photochemical and photomechanical
effects. Photochemical effects cause the mitochondrial oxidative reaction
and subsequently increase the production of DNA, ATP and RNA.
Another effect of HPL is its rapid and immediate analgesic effect, which
is related to the photomechanical effects of this type of laser, which is
associated with various mechanisms such as reducing the transfer of pain-
promoting substances and increasing the production of morphine. This
analgesic property may be due to the anti-inflammatory effect of HPL,
which is more gradual and lasts longer (Alayat, Elsodany, & El Fiky,
2014; Choi et al., 2017; Roberts, Kruse, & Stoll, 2013). In general, it
seems that HPL due to high penetration depth, analgesic, anti-
inflammatory and anti-inflammatory effects can reduce pain and disability
and improve ROM in the lumbar joints (Alayat, Elsodany, et al., 2014;
Choi et al., 2017; Conforti & Fachinetti, 2013; Roberts et al., 2013).

CONCLUSIONS
It seems that both CSE and HPL can improve the symptoms of CLBP in
female athletes. Exercise therapy may work by increasing the strength of
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the muscles in the central part of the trunk, reducing the tension in the
ligaments and vertebral joints, improving the nutrition of the
intervertebral disc, while HPL is likely to improves symptoms through
its photochemical and photochemical effects.
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