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ABSTRACT

Background:Lumbar lordosis is one of the causes of low back pain (LBP)
prevalence among people. Objective: This study evaluated the effect of Self-
Myofascial Release (SMR) using Foam Roller on lumbar lordosis of elderly
women. Methods: For this purpose, among the elderly women referred to the
rehabilitation center, The sample (n = 32) with a curvature angle of more than 30
degrees was categorized into two groups: Experimental group with (mean age
62/3 £ 3/4 years old), (mean height160 + 4.2 cm) and (mean weight 60.1 + 5.2
kg) and Control group with (mean age 60.1 + 4.46 years), (mean height 160.1 +
4.8 cm) and (mean weight 63.4 + 4.02 kg). Lumbar arch was measured and
recorded with a flexible ruler. The training protocol consisted of eight weeks,
three sessions per week (including three one minute exercises with one minute
rest between each exercise). To ensure the normality of the data, the Kolmograf-
Smirnov test was used, to evaluate the progress of each group from the pre-test
to the post-test used correlate t-test, and to compare the mean of the two
experimental and control groups used the independent t-test. Results:
Furthermore, our results demonstrate that Self-Myofascial Release (SMR) using
a foam roller has a significant effect on reducing the lumbar lordosis of elderly
women (P=0.0001). Conclusion: Myofascial Self-Release Method using foam
rolling in shortened muscles and joints that have limited mobility, in order to
increase flexibility and correction of shortness should be prescribed.
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Introduction

Self-Myofascial Release (SMR) is a common self-treatment strategy used by a wide plethora of physically active
people, such as the gym or home fitness users (1,2), high-level athletes (3,4,5), and global health and postural
trainers (6,7,8). According to the literature, SMR can be defined as a subcategory of myofascial release (4,9,10),
which is a series of manipulative techniques where pressure is applied to soft tissue, with regard to muscles and
fascia (11). In fact, the main declared goal of SMR is to mobilize the targeted soft tissues with rolling devices, such
as foam rollers or hard balls, which are used by applying a certain amount of pressure over the surface of the skin,
thus creating a self-induced massage effect. The effectiveness of SMR is well explained in the literature and
different authors adduce several mechanisms of action. Compression may increase fascial elasticity thanks to a
temporary change in water content (12). After the compression, the local blood flow is increased, facilitating the
removal of metabolites and delivering oxygen (13,14,15) as well as the warming of the tissue, ripping the
restrictions within layers of the fascia and restoring soft tissue elasticity (16), reducing the inflammation status (9).
The pressure on soft tissue also leads to mechanoreceptor stimulation, which is then able to reduce muscular and
fascia tension (17). All these mechanisms are well-known and described in detail in previously published reviews
(9,10). Although some authors are still dubious about the proper name to use for these techniques applied on the
myofascial tissue (18), a growing amount of evidence suggests positive outcomes of SMR, such as decreasing pain,
reduction of delayed onset muscle soreness (DOMS), faster physical recovery, and an increase in muscle flexibility
and joint range of motion (ROM) without a reduction in force production (9,19,20).

Myofascial Release (MFR) is one of the applications of manual therapy and is performed by a physiotherapist or
patient himself with a foam roller (21). John F. Barnes stated that MFR is based on the release of all tensions and
painful points, and the main goal is to relieve the pain by eliminating the fascia problems associated with
mobility(21 ). Also, Myers has defined several myofascial meridians (a group of muscles (22). Those meridians are
quite fundamental because when one of the muscles found in those chains is injured, it could directly affect other
muscle groups located on the corresponding meridian, leading to LBP via unsecretive properties of the fascia (22).
Therefore, MFR is applied to those meridians to eliminate fascial problems effectively. Moreover, recently
conducted studies have suggested that MFR could be quite effective in the management of NSLBP (23). In the
management of LBP, there are several evidence-based effective healing options, namely pharmacological
treatments, and physiotherapeutic approaches such as electrotherapy, kinesiotaping, exercises, and manual
therapy(24).

In relation to the effect of various exercises on reducing lumbar lordosis, much research has been conducted abroad
and inside the country, among researchers (25) can be mentioned. In his research, he concluded that Pilates exercises
reduce the degree of lumbar lordosis in patients with non-specific chronic back pain. Okhli et al. (26) conducted a
study on the effect of corrective exercises on the back pain of 19-22-year-old female students with lumbar lordosis
in Isfahan University and concluded that 8 weeks of corrective exercise can reduce lumbar lordosis. Akhoudkhah et
al. (26) found eight weeks of corrective exercises to be effective in reducing lumbar lordosis in female students.
According to the studies, limited research has been done on the effect of self-myofascial release using a foam roller
on lumbar back pain reduction and correction of postural abnormalities, such as lumbar lordosis, in elderly women.
Therefore, the purpose of this study was an investigation of the effect of 8 weeks of self-myofascial release using a
foam roller on the reduction of lumbar lordosis in elderly women.

Methods

Study Design and Participants

Considering the intervening variables and the targeted selection of the subjects based on the entry and exit criteria,
the current research is semi-experimental. The initial screening of the subjects was done by the researcher using a
checkerboard (r = 0.89). The subjects of this research were 32 elderly women who were referred to the rehabilitation
center, and were purposefully selected and randomly divided into two equal experimental and control groups (N =
32). Lumbar more than 30 degrees; no chronic pain and any history of injuries in the back, neck, or upper limbs; age
range 60 to 65 years, and written consent was voluntary. Exclusion criteria: having continuous sports activity and
regular, having a history of musculoskeletal problems such as fractures, back pain, lower limb surgery, having a
history of blood disease, osteoporosis, cancer, advanced diabetes, orthopedic accidents during the study period,
absence of more than three consecutive sessions during exercises. the validity of the flexible ruler was reported by
Hart and Rose as 97% and 87%, respectively.

After the screening, a grid page and a flexible ruler were used to accurately measure the curvature of the back
vertebrae arch and the degree of lumbar lordosis of the subjects, respectively. To determine the degree of lumbar
lordosis, the spinous appendage of the twelfth back vertebra (T12) was considered as the starting point and the
spinous appendage of the second sacral vertebra (S2) was considered as the endpoint. Then a flexible ruler was
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placed at the T12 and S2 points and the shape of the arc A lumbar curve was obtained. To calculate the angle of the
lumbar curve, points T12 and S2 were connected to each other in a straight line. We indicated the size of the straight
line with (L) and the deepest point of the arc relative to it with (h). Then, the values of those two in The formula 6=4
Arc tan 2h/l was placed and the amount of the lumbar arc angle was calculated. The measurement of the lumbar arc
was repeated three times for each subject (with a minute of rest between each repetition) and the average of the
obtained angles was used as the measurement index was considered (27)

Intervention Procedure

To implement the protocol, a foam roller with the following specifications was used: Full round 90cm x 15-Mmbo
max Foam roller- Taiwan

The target muscles include the lumbopelvic region muscles, which mostly focus on the hamstrings and rectus
femoris muscles. The exercises lasted for eight weeks (three sessions of 30 minutes each week). According to the
American National Academy of Sports Medicine (ANASM), 10 minutes were devoted to warm-up and cool-down
before and after exercise. The foam roller moved backward (from the Ischium trochanter to the Popliteal Fossa) and
1 second forward (from the Popliteal Fossa to the Ischium trochanter) at a rate of approximately 1 second. Subjects
started their work by sitting on a foam roller, therefore the legs and ankles are in the extension and natural position
and facing up respectively. Subjects put their body weight on their hands and were taught to manipulate the pressure
on the foam roller and apply as much pressure as possible on the target muscles and the foam roller. The time of the
protocol was controlled by the researcher and verbal feedback was also given if needed. The subjects maintained the
proper position and direction of the ankle during the movement of the foam roller (20). To increase the pressure on
the soft tissue, the subjects were asked to roll the right foot on the foam roller first and put the left foot on the right
foot to increase the pressure. Then repeat the same with the left foot. By placing the legs together, more pressure is
applied to the hamstring muscles (19). The subjects were taught to manipulate the pressure applied on the foam
roller during SMR and apply more pressure to the tissue. (Figure No. 3) (Table 1). After completing the 8-week
training program, the subjects' lumbar lordosis was measured.

Statistical Analysis

After collecting the research information, the data related to the characteristics of the subjects such as age, height,
and weight along with the research variables were analyzed in two sections of descriptive and inferential statistics in
SPSS software version 21 to ensure the normality Data from the Kolmograf-Smirnov test were used to evaluate the
progress of each group from pre-test to post-test using the correlated t-test, and independent t-test was used to
compare the averages of the two experimental and control groups. The level of significance throughout the research
was considered 0.05

Result

The analysis of research findings showed that the amount of lumbar lordosis of experimental group subjects changed
significantly after participating in the foam roller training program (P=0.0001), so that the average lumbar lordosis
angle of experimental group subjects in the post-test, it was reduced by 3.05% compared to the pre-test (Tables 1, 2).
Meanwhile, no significant change was observed in the mean lumbar lordosis of the control group subjects (P =
0.09). Also, using the independent t-test, a significant difference was observed in the lumbar arch changes between
the control and experimental groups (P=0.0001).

Table 1: General characteristics of subjects and descriptive information of research variables

Standard deviation + mean

Variable Experimental Control
group group
Age (years) 62.3+3.4 60.1+ 4.46
Height (cm) 160.0+4.2 160.1+ 4.8
Weight (kg) 60.1+5.2 63.4+4.02
Lordosis angle: pre- 53.33+5.82 55.40 £ 3.71
test (degrees)
Lordosis angle: 51.47 +5.82 55.40 £ 3.71

post-test (degree)
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Table 2: comparison of the lordosis angle Pre and Posttest - percentage (paired test)

Group Rate of t dependent t independent
change(%)
T P-Value T P-Value
Pretest— | Experimental -3.05 12.24 0.0001
Posttest
Control +0.29 1.85 0.09 -11.2 0.0001

The purpose of this study was to investigate the effect of 8 weeks of foam roller training on reducing lumbar
lordosis in elderly women with Hyperlordosis. Research findings after 8 weeks of exercise showed a significant
improvement in reducing the lumbar arch in the experimental group by the use of the SMR method. Also, a
significant difference between the lumbar arch of the experimental group and the control was observed after 8 weeks
of training, so the lumbar arch of the subjects of the experimental group had decreased from 53.33 degrees to 51.47
degrees.

Discussion
According to Marcelo et al. (2006), basically, in all Abnormalities, one part of the muscles of the body is stretched

and the other part of the muscles of the body shrinks or shortens (28). In the case of lordosis, the gluteus<abdomen
and hamstrings muscles are stretched and the thigh flexor muscles (lliopsoas and rectus femoris) and extensor
muscles in the spine are shortened in the lumbar region. So by providing stretching exercises for shortened muscles
and Strengthening exercises for stretched muscles «these abnormalities can be corrected. From an anatomical point
of view, about the relationship between lordosis and range of motion, it can be said that the structure of the spine
such as ligaments, the articular surface of the annulus, intervertebral discs, and muscles located in this area play a
basic role in the mobility of the lumbar region: In such a way that the damage to the analus section can affect the
flexibility of spine and increases the range of motion (19). The joint surface is responsible for preventing hyper
extension, It is also shown that the anterior elements of the lumbar region and the surface of Vertebral joints reduce
the amount of extension movement (20). Changes in quality or occurrence of damage in these elements; affect the
flexibility of the spine (16). Tupenberg and Bullock (1986) stated that the shortness of the hamstring muscles is
related to the increase in the curvature of the lumbar vertebrae (2). Bloomfield and Eckland (1994), have considered
the cause of the increase in the curvature of the lumbar vertebrae as the anterior rotation of the pelvis, and they
acknowledge that in this abnormal position, the abdominal muscles become stretched and weak (3). Therefore, the
extensor muscles of the lower back area and the thigh flexor muscles should be given stretched. At a glance, it is
clear that some researchers have considered the shortness of Hamstring muscles as a cause of increasing the
curvature of the lumbar vertebrae and a group did not find any relationship between this muscle group with the
position of the pelvis and the arch of the lumbar vertebrae, from which it is possible to refer to the research of Chen
Li and His colleagues pointed out that in their research, they did not find any relationship between the hamstring
muscles and the lumbopelvic position.

Kendall and et all (2006), mentioned the shortness of the hamstring muscles as the cause of posterior rotation, and as
a result of this rotation, the arch of the lumbar vertebrae is reduced (29). Evans et al. (2014), in their research, stated
that the probability of no change in ROM, can be the inappropriate application of pressure on the tissue during the
SMR protocol. this issue is supported by reports from several participants who claimed no or little pressure during
the SMR protocol. This might be related to the rolling position of the hamstring muscles that people may Put their
weight on their hands instead of the foam. Koran et all (2008) compared the amount of pressure of two types of
rollers and concluded that applying pressure on soft tissue with a denser roller (high density) increases, it is
interesting to note that they did not report any significant correlation between the weight and amount of pressure
applied by both types of rollers one reason for the lack of connection between the weight and the pressure applied on
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the roller can be related to the pain threshold, people may not apply extra pressure to the roller, and the body weight
is not in contact with the roller in all parts of the body(30).

If the amount of weight placed on the roller can be strongly manipulated by people, the relative weight placed on the
roller (apart from the density of the roller) can become a potential for the effect of pressure on soft tissue, this is an
important point that should be considered in different groups of muscle, although Koran et al. (2008) showed that a
dense and stiff roller applies more pressure than a less dense roller, there are other medium density rollers that apply
higher degrees of pressure(30). Therefore, the influence of other rollers may have different results. Increasing joint
range of motion (ROM) is important for the performance of most sports activities, and it is psychologically
important for athletes and sports participants, and in sedentary people can prevent many skeletal and muscular
injuries and abnormalities. It is thought that the increase in flexibility is due to mechanical changes in muscle, these
mechanical changes include viscoelastic plastic deformation (tissue building ability), sarcomere length increase, and
nerve and muscular relaxation. Weppler (2010) considers increasing the temperature as a possibility to increase the
flexibility of the rolling foam board. However, it was not possible to measure surface or muscle temperature during
foam rolling (31). It is likely that the sustained motion of foam rolling increases intramuscular tissue temperature
and blood flow, both of which can increase muscle viscoelastic properties(7). When the fascia is affected by heat
and pressure, it becomes soft and takes on a more liquid-like state, otherwise, it becomes thick, and its viscosity and
solid state increase (13). The thixotropic property of fascia is another Possible mechanism to increase flexibility.

Conclusion

Myofascial Release is used for various purposes including central stability, balance, Proprioception, and soft tissue
mobility. This method is convenient for the people who implement it because it does not need the help of another
person and it is usable at any time and place. Myofascial self-release using a foam roller creates direct pressure
throughout the muscle along with rolling on the soft tissue, stretching the muscle, and producing friction between
the layers of the fascia. It is useful for breaking fibrous adhesions and the elasticity of soft tissue (7). Another benefit
of using a foam roller is that it can apply pressure on different parts of the body and changing people's posture can
help to apply foam roller on different parts of the body people use their own body weight to apply pressure. Foam
roller corrects imbalance muscles , Reduces muscle pain, increases the range of motion and flexibility, and relieves
the stress on the joints (8).

In total, the results obtained in this research showed that the method of self-release Myofascial using the foam roller
is an effective program in reducing back arch and increasing the hamstrings’ flexibility. Through targeted sports
exercises in the form of corrective movements, it is possible to help many people who have an abnormal lumbar
arch to prevent the occurrence of abnormalities and pathological complications and to reduce the huge costs of
treatment(32). According to the obtained results, it is suggested to use Myofascial Self-Release Method using foam
rolling in shortened muscles and joints that have limited mobility, in order to increase flexibility and correction of
shortness should be prescribed. It is also suggested to investigate the effects of Myofascial Release using other SMR
tools (such as hand cylinder, tennis ball, etc.) on the flexibility index. also in future research, the duration of the
effect of such an exercise program in relation to flexibility can be investigated.
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