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Article Info Abstract

Background: Chronic low back pain (LBP) is one of the most frequent causes of
disability in women.
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Received: 5 February 2021 TRX, and fexgrcise—related combination programs on pain and lordosis in
‘ women with increased lordosis and LBP.
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Accepted: 8 March 2021 were included in the pre-intervention assessments and randomly divided

into three experimental groups (yoga, TRX, and exercise-related
combination programs) and control group. At this stage, the lordosis angle
of participants was measured using a flexible ruler, and their pain was also
measured via the Oswestry Disability Index. Furthermore, the experimental
groups performed selected exercises for 60 min/session for three
sessions/week for six weeks.

Results: Our results demonstrated that there was a statistically significant
difference between the yoga, TRX, and exercise-related combination
programs in lumbar lordosis (P= 0.003) and pain levels in women with LBP
(P=0.007). Also, lumbar lordotic angle showed a significant reduction only
in the combined groups subsequent to the period (P=0.003).

Conclusion: In conclusion, the current findings illustrated that exercise-related
combination program than other modalities could be used as an exercise-
related treatment method to ameliorate lordosis angle and pain in women
with LBP.
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1. Introduction

Chronic low back pain (LBP) is one of the
most common causes of disability in people
of all ages, with approximately 80% of
people experiencing at least one episode of
LBP at some point in their lives [1]. Also,
chronic LBP may have significant extra
financial costs for treatment. Regarding the
main causes of LBP, it has been presumed
that spinal cord injuries, intervertebral disc
injuries, ligament tear and neuromuscular
dysfunctions may induce chronic LBP in
susceptible individuals. It also causes many
disorders in people's daily lives, reduced
quality of life, as well as disabilities in daily
work. Moreover, LBP can charge excess
treatment costs like healthcare and hospital
costs [2].

Regarding various causes of LBP,
previous studies have also illustrated that
lordosis- due to increased lumbar arch angle
and pressure on the intervertebral discs,
over long periods of time- may cause pain
in this region [3]. However, it has been
reported that maintenance of an ideal back
posture and strong muscles are the main
factors to avoid in such a situation [4].
According to the Kendall's
recommendation, a good physical condition
is believed to have a healthy appearance,
preserving body balance and protection
against injuries in various physical
conditions, which means that a person can
do the daily physical tasks for many hours
without any pain [5]. In this case, balance
problems and changing muscle length can
lead to a number of abnormalities, including
lordosis, or an increased lumbar arch that
increases pressure on the intervertebral
discs [6].

Concerning corrective exercise-related
posture amelioration, it has been clarified
that exercise as a good and non-invasive
modality can probably decrease lordosis

angle and treat low back pain [7].
Furthermore, yoga exercises as a non-
invasive-related modality may play a role in
treatment for reducing lordosis-induced
disorders and improving LBP through
maintaining the correct distance and high
blood flow in the vertebrae and increasing
flexibility as well as optimum muscle
length [8, 9]. Besides, suspended exercise
(TRX) can likewise improve lordosis and
LBP through increasing muscular strength
and flexibility in midsection muscles [10].
Therefore, because of the importance of
exercise therapies in the treatment of
lordosis and LBP on the one hand, and the
variety of therapeutic exercises on the other
hand, recognizing the best therapeutic
exercise in the treatment of lordosis and
chronic LBP still remains unrevealed [11].
Hence, we are supposed to reasonably
compare the effects of yoga, TRX, and
exercise-related combination programs on
pain and lordosis in women with increased
lordosis and chronic low back pain.

2. Materials and Methods

2.1. Participants

In the current study, which was an
experimental research design, we included
40 women (age: 25-35 years) with lumbar
hyper lordosis (lumbar lordotic angle, LLA)
above 35 degrees. LLA is a perfect method
to evaluate lumbar lordosis and its normal
degrees can be determined as 20-45 degrees
+ 1 SD [12], and chronic low back pain.
After that, their information was completely
collected by a qualified specialist using
demographic forms and questionnaires to
meet our inclusion criteria. Also, prior to
participation, we asked all potential
participants to sign the consent forms when
they arrived to demonstrate their consent to
participate in the study. Then, our subjects
were selected by a simple randomization,
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according to the inclusion criteria, and
randomly divided into three experimental
groups and one control group (n= 10 subject
per group). Regarding the study’s sample
size, we allocated 10 participants per group,
based on two tails, 0<0.05, EF~0.9, as well
as 1-p=0.8 factors, using G-Power Software
(Heinrich Heine University Dusseldorf,
Germany) [13]. In addition, all procedures
of the present investigation have also been
totally approved by the ethical committee of
Imam Reza International  University
(ethical committee code number: 14907).

2.2. Intervention

The three experimental groups performed
exercises for 6 continuous weeks, 3 sessions
per week, and for 60 min per session. Our
subjects executed the selected exercises
following pain and lordosis angle
measurements under the supervision of an
expert specialist in the experimental groups.
Each training session included: warming up
(for approximately 10 min), main training
section (for almost 40 min), and cooling
down (about 10 min). Additionally, each
training session in the three experimental
groups involved four training units, but,
regarding the combined exercise group, it
was scrutinizingly accomplished as yoga,
TRX, vyoga, and TRX, respectively.
According to the Osar Principles, we started
the selected exercises in each session with a
low threshold and progressed to a high
threshold [14]. As well, based on the
principle of progressive overload, the
number of sets and the duration of the
stretches were gradually increased during
each interventional week [15]. The training
protocols were visually and verbally learnt
to the subjects during the 6 weeks of the
study’s interventions. However, following
pain and lordosis angle measurements, the
control group did not do any exercises

during the intervention period, but the
subjects of this group freely performed their
daily activities.

In the current study, pain levels in LBP
subjects were measured using the Visual
Analog Scale (VAS), according to Shafshak
and Elnemr (2020), described in detail
elsewhere [16]. Likewise, it has been
represented that the Cobb angle assessment
has become the gold method in the
assessment of sagittal spinal curvature as
well as lumbar lordosis. In this study we
measured lumbar curvature by using a
spinal mouse, according to the procedures
described in detail elsewhere [17]. In
addition, body mass was assessed using a
body composition monitor weighing scale
(Omron Body Composition Monitor
Weighing Scale; Model HBF-214; Lake
Forest, IL, USA). Furthermore, subjects’
height was visually estimated by an expert
instructor and then measured with a roll-up
measuring tape with a wall attachment
(Seca, Model: 206, Hamburg, Germany).

2.3. Statistical analysis

Regarding statistical analysis, Shapiro-
Wilk and Leven tests were used to
determine the normality of the data and the
homogeneity of variance, respectively.
Also, a two-way ANOVA test was
performed to measure the interaction of
time (within group) x group (between
groups) and the Bonferroni test was
likewise used to compare between group
differences. All data was analyzed by using
SPSS software (software: SPSS 16.0 for
Windows, SPSS Inc., USA). Statistical
significance for comparison was set at
P<0.05.

3. Results
Table 1 presents the general characteristics
of subjects, including age, height, and
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weight. Also, statistics in the experimental
groups before and following the
interventions are presented in Table 2.
Table 2 compares statistics of the study’s
groups (group), time (within group) and
group x time interaction for pain and LLA
variables to separate the differences
between groups before and after the
intervention period. Our results
demonstrated  that  following  the
intervention period, there was a statistically
significant difference in pain variable (P=
0.001). In other words, pain perception in
all experimental groups was significantly
reduced following the interventional period
(P<0.05). Besides, LLA showed a
significant reduction only in the combined
groups subsequent to the period (P=0.003).

4. Discussion

The aim of the current study was to compare
the effects of yoga, TRX, and exercise-
related combination programs on pain and
lordosis in women with increased lordosis
and chronic low back pain. It has been
contemplated that the postural muscles tend
to become short and tight, but the phasic

muscles tend to become weak and inhibited
[18]. Inappropriate habits and poor postures
may induce muscle imbalance and
eventually lead to postural abnormalities
[219].

Generally, the factors that lead to hyper
lordosis and LBP are associated with
changes in body position and result in
weakness or shortness of body muscles
[20]. Also, previous studies illustrated that
short muscles may induce abnormalities
[21]. To combat the postural abnormalities-
related muscle shortness, the latest and
updated reports showed that the shortened
muscles should be stretched and returned to
the normal length and the weakened
muscles should be strengthened [22]. In this
regard, abdominal weakness is one of the
factors that causes hyper lordosis and back
pain, which causes weakness in the
abdominal muscles and leads to back pain.
Some investigational studies suggest that
strengthening of abdominal muscles as well
as rectus abdominis may ameliorate pelvic
anterior tilt and reduce chronic LBP [1, 9,
11, 22].

Table 1. General characteristics of subjects including age, height and weight

Variable Groups M+SD
TRX 3562
Yoga 32.7£3.2
Age Combined 34.243.7
Control 29.4+3.5
TRX 166.6+5.5
Height Yoga 164.1+2.7
(cm) Combined 166.8+4.78
Control 164.3+4.2
TRX 66.5+93.64
Weight Yoga 66.5+93.64
(kg) Combined 69.9+1.32
Control 65.5+34.03

* Based on mean + Standard Deviation. TRX, suspended exercise.
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Table 2. Statistical differences in pain and LLA variables following the interventional period
Interventional period Grou Group x Time Between arou 95% confidence
Variable Groups (M£SD) P P com ar?son P interval for
Pre-test Post-test F P F P P difference 2
TR, 5+39*
TRX 16.742.23  8.5+3.9 TRX 3.7544 27
. Yoga 16.9+5.1  12.644.6* 8
Pain (VAS) g 4.3 0.007 0.001% | 4.6 0.005 ‘g
Combined 16.9+2 8.6+5.1* ) Yoga 1.28+1.27
Control 16.643.6  16.5+4.08 Combined ff 3.8+1.27
*
TRX 37.33+0.9 36.940.95 TRX - 0.840.34
Yoga 36.94.3 36.77£1.2* S
LLA (Degree) 52  0.003f 0.2 0.87 IS
Combined 37.9#.3 37443 * o Yoga -0.540.34
Control 36.31#9.53  36.30.5 Combined *f -1.33+£0.34
Based on mean + Standard Deviation.
2 Adjustment for multiple comparisons: Bonferroni. TRX, suspended exercise

‘A significant difference from pre-test to post-test

A significant difference compared to other groups

1 A significant difference compared to control group
The mean difference is significant at the 0.05 level.
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In this study, abdominal exercises were
performed by the TRX, yoga, and combined
groups. However, there was a significant
decrease in LLA only in the combined
group. To specify this finding, it seems that
the reduction in LLA in the combined group
compared to the other groups was because
of the significant effect of TRX on
strengthening central muscles as well as
abdominal muscles. Correspondingly, our
findings revealed that pain perception was
significantly more depressed in the
experimental groups than in the control
group. In other words, the recent finding
was due to the large effect of TRX exercises
on improving the strength of the abdominal
and gluteal muscles.

Taken together, our findings were
consistent with Gheitasi et al. (2019) [21],
Ko et al. (2018) [12] and Khanzadeh,
Mahdavinejad and Borhani (2020) [10].
They showed that TRX training can help to
reduce LBP levels and LLA in similar
patients. Concerning the yoga-induced
decreased pain perception, our findings
showed that pain level in comparison with
the control group were significantly
decreased, which was in agreement with
findings of Simonet et al. (2020) [7], Goni
(2018) [8], and Zhu et al. (2020) [1].
However, this finding in the yoga group
showed less effect on pain and LLA than in
other experimental groups. Consequently,
the study’s findings demonstrated that the
current exercise treatment regimens had
good effects on pain reduction in all
experimental groups, while the combined
group had the highest effect on pain
reduction compared to other experimental
groups. In this case, the main reason that
may account for it can be discussed by the
effectiveness of TRX exercises to increase
core body strength as well as the abdominal
muscles. In addition, the best effectiveness

of these exercise-related modalities
belonged to the combined group, which
may partly be attributed to the efficiency of
yoga exercises on lengthening the shortened
muscles and the combined effect of TRX
exercises on strengthening the gluteal and
abdominal muscles.

Our study has several limitations that
one of the eminent study’s restrictions was
Covid-19 pandemic in Iran, which limited
the authors' recall of more participants.
Also, we unbaled to control daily physical
activities of the study’s subjects due to the
above mentioned reason.

5. Conclusion

In conclusion, our results showed a
significant reduction in LLA and pain in the
combined group compared to the TRX and
yoga groups. Take these findings into
account: yoga exercises ameliorate pain and
LLA by improving flexibility and
increasing muscle length on the one hand,
while TRX exercises, on the other hand,
result in improving the core body as well as
abdominal muscle strength and endurance.
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