The impact of using Pilates exercises on the electromyography of
hyperlordosis for elderly

Dr. Ehab Mohammed Emad El-Deen Ibrahim (*)

The research aims to design a rehabilitation program using Pilates
exercises for the hyperlodosis muscles for elderly. The researcher used
semi-experimental method using the pre, inter and post measurement for
one experimental group on a sample selected purposively, which
consisted of (26) person with a percentage of 61.9 % of the research
community by (22) person who are the basic sample of the research and
four persons who are the members of the survey sample of the research.
The research results have shown that the positive impact of the
rehabilitation program using Pilates exercises has led to an improvement
for elderly with hyperlordosis in the variables under consideration
( length of the spine from different positions & the electromyography of
hyperlordosis to make muscular balance between the lumbar muscles
specially "right, left " erector spinae muscle and "right, left" multifidus
muscle with the abdominal muscles specially “right, left" external
abdominal oblique muscle and "right, left" rectus abdominis muscle &
angles of hyperlordosis). The researcher recommends the need to apply
the rehabilitation program using Pilates exercises under consideration on
the elderly with hyperlordosis as well as a series of preventive measures
to maintain the posture of the elderly.
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Introduction

The elderly stage is the most age groups that need special care where
we find that there are many physiological and morphological changes and
many other changes that occur when the progress in life and affect clearly
on the posture. At this stage, the amount of blood that is heading to the
muscles decreases which causes not to have the full flow of nutrition, as
well as lack of exercise that muscle makes a weakness and sometimes
atrophy whenever advancing age. The muscle ends gradually cirrhosis
and stick together and this is hampering some of the movements of the
joints, which leads to take the wrong situations and thus postural
deviations. (Kherbotaly, 2011; Saad, 2011)

When elderly have hyperlordosis, this is accompanied by weakness
and prolong the abdominal muscles and the emergence of internal organs
out of the sagging abdominal muscle, as the shortage and the strength in
lumbar muscles and convergence of vertebral bodies from behind
divergence from the front and occurs a shortening in ligaments of lumbar
spine and become rigid, which in turn lead to numerous disorders in the
vital organs in this area and reduces their ability to work. (Emad, 2016b)

It also found that Pilates exercises suit both genders with all ages and
bodies, including elderly people without causing any health risk to them,
they are also working to improve the strength and electrical activity of
muscles and achieve efficiency in the flexible joints of the body in
general and the flexibility of the spine in private and muscular balance
between opposing muscle groups, which works to restore the body
consistency. (Paterson, 2009)

It should be noted that there are some studies that recently studied the
Pilates exercises in Kinetic rehabilitation to restore muscle balance
between opposite muscle groups, also the Pilates exercises used in
rehabilitation of hyperlordosis of all segments of society, especially the
elderly and with both genders, including the study of each of the
(Irandoust & Taheri, 2016; Yeon, 2016; Silva et al., 2015; Shahrjerdi ,
Golpayegani, Daghaghzadeh & Karami, 2014; Rezaeei & Ghofrani,
2012).

The results of a survey study conducted by the researcher indicated
that 61.9% of elderly in the national project of pioneers’ sports in Qalubia
governorate are suffering from hyperlordosis and that led the researcher
to the next question:

What is the impact of using Pilates exercises on the electromyography

of hyperlordosis for elderly?


http://salmandj.uswr.ac.ir/search.php?slc_lang=en&sid=1&auth=Irandoust
http://salmandj.uswr.ac.ir/search.php?slc_lang=en&sid=1&auth=Taheri

The purpose of the study was to design a rehabilitation program using
Pilates exercises for the muscles of the hyperlordosis for elderly under
research by identifying:

1- The impact of the rehabilitation program for the muscles of the
hyperlordosis on each of the (length of the spine in the different
positions, electromyography of hyperlordosis & angles of
hyperlordosis).

2-lmprovement ratios between the three research measurements (pre,
inter & post) in the (anthropometric spine, electromyography of
hyperlordosis & angles of hyperlordosis) for the experimental
group under research.

We hypothesized the following:

1-There are statistically significant differences between the three
research measurements (pre, inter & post) in the favor of the post
measurement in the variables of (length of the spine in different
positions, electromyography of hyperlordosis & angles of
hyperlordosis) for the experimental group under research.

2-There are improvement ratios between the three research
measurements (pre, inter& post) in the variables of (anthropometric
spine, electromyography of hyperlordosis & angles of
hyperlordosis) for the experimental group under research.

Methods
Participants

The researcher selected the research sample purposively which
consisted of (26) persons with percentage 61.9% of the research
community by (22) persons who are the basic sample members and four
persons are members of the exploratory research sample of the same
research community and outside the basic research sample.

Table (1) Statistical description of the research sample in

age, weight and height variables (N =26)

Variables unit Mean | Median Star]da_lrd Skewness
| ] | | Deviation | — " "
Age Year 60.3 60.5 3.4 -0.18
Weight Kg 80.8 79.5 4.8 0.81
Height Cm 172.2 172 5.4 0.11

Table (1) indicates that the skewness coefficients for the variables of
age, weight and height values confined between (-0.18: 0.81) which
means that the skewness coefficients limited between + 3 which shows
the moderation of the data.

Appendix (3) illustrates the moderation of the normal distribution of
the data in the variables of (anthropometric spine, electromyography of
hyperlordosis & angles of hyperlordosis) of the sample under research.
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Measures

1- Ristameter to measure the height in CM.
2- Medical scale to estimate the body weight in kg.
3- E.M.G Wireless. Appendix (4)
4- Spinal mouse. Appendix (5)
Procedures
A) Steps of designing of the Pilates exercises program

The researcher reviewed the previous studies and scientific
specialized references related to the research topic in order to design the
Pilates exercises program for elderly with hyperlordosis and the
following occurred:

1- Identify aim of the rehabilitation program using Pilates exercises
The rehabilitation program using Pilates exercises aims at the
following:
A- Improve the length of the spine in different positions of the
research sample.
B-Improve the measurements of the electromyography of
hyperlordosis to make muscular balance between the lumbar and
abdominal muscles of the research sample.
C-Improve the angles of hyperlordosis from upright position for
the research sample.

2- ldentification of bases of the rehabilitation program using Pilates

exercises
A-To achieve the rehabilitation program its content target, which
was designed for it.
B-To appropriate the rehabilitation program for the research
sample while taking into consideration the scientific and
physiological basis.
C-The possibility of implementing the rehabilitation program and
its acceptance of the practical application.
D-To suit the rehabilitation program content with the total time and
the number of specified units.
E-Taking into account that there is a continuity and sequence in the
parts of the rehabilitation program.
F-Taking into account the order of the exercises of the
rehabilitation programs in a way that helps the sequence of the
muscle work between the muscle groups of the body parts in
general and the deformity in particular.
G-Taking into account the basic principles of Pilates exercises such
as (concentration, control, breathing, central, flow& precision)
H-Proper rationing of the variables of the rehabilitation load.




I-Taking into account the security and safety factor in the selection
of exercises.
3-Determine the general framework and the timetable of the
distribution of the rehabilitation program using Pilates exercises
Table (2) General framework and the timetable of the distribution

of the rehabilitation program using Pilates exercises

Content Timetable

Duration of the program Three months

The number of weeks 12 weeks

Stages of the rehabilitation program | 3 stages

Number of weeks of each stage in the | Four weeks for the first phase, four weeks for the
rehabilitation program second phase & four weeks for the third phase
Time of one rehabilitation unit Starts with (55 m) and ends with (65 m)

The number of units of each program | 36 rehabilitation units

Time of the application of each stage | 660 m for the first phase, 720 m for the second
of the rehabilitation program phase, 780 m for the third phase

Total time for the application of the | 5150 (36 hours)

rehabilitation program
The implementation period of Afternoon
rehabilitation units

A- Administrative works.

B- Watching videos and pictures about what will
be applied of Pilates exercises in a rehabilitation
unit.

Arrange parts of rehabilitation unit C- Moving from the computer room to the Pilates
mat.

D- Warm-up.

E- The main part which contains the Pilates
eXercises .

F- Cool -down.

Appropriate load in program Average

Table (2) illustrates the general framework and distribution of the
timetable of the rehabilitation program using Pilates exercises for elderly,
as the period of the rehabilitation program is 12 weeks divided into three
stages, the number of the units in the rehabilitation program are (36) units
a time of (2160 m) (36 hours) and the rehabilitative units applied
afternoon using the average load.




4-Determine the content of the rehabilitation program using Pilates
exercises

The researcher reviewed the references and previous studies related to
the designing of the rehabilitation programs and developed a set of
Pilates exercises for hyperlordosis with identifying the aim of those
exercises and divided them into progressive stages from easy to difficult.
Appendix (1)

B) Steps of the application of the rehabilitation program

1-Pilot Study

The researcher conducted an exploratory study during the period from
10 /7 /2016 to 14/7/2016 on a sample consisting of four persons from the
same research community and outside the basic sample in order to ensure
the appropriateness of the rehabilitation program using Pilates exercises
for the sample under research.

2-The Study of basic research

In the light of the outcome of the pilot study, the researcher applied
the basic study of research in the following manner:
A- Pre-measurements

The researcher conducted the pre measurements of the
"anthropometric spine, electromyography of hyperlordosis & angles of
hyperlordosis” on the sample under research in the period between
19/7/2016 to 21/7/2016.

B- The application of basic research study

The researcher applied the rehabilitation program using Pilates
exercises on the sample under research in Benha club in the period from
24/7/2016 to 23/10/2016 by three rehabilitative units per week on
(Sunday, Tuesday& Thursday) for a period of three months.




Table (3) model of the rehabilitative unit using Pilates exercises to
improve the electromyography of hyperlordosis for elderly

Aims of
Rehabilitation

- Increase of oxygen flow to the working muscles

1/9/2016

- Strengthening the abdominal muscles and lengthening the muscles
of the lumbar region

60 min

Intensity

Volume

Density

Variables of

Load

(60% - 65%)

Groups

Frequency

Between Groups

Between Frequency

(3)

(6-8)

(60)s

(15-30) s

_Partsoftheprogram | Content | Figure | Time |

Equipments

Administrative works Preparing the room, CDs and computers 2min
Watching videos and photos about what will be applied of Pilates 10 mi
exercises in a rehabilitation unit min | - computers
Moving from computer room to Pilates mat 5 min
Including running , stretching exercises and
some types of massage to prepare elderly b 7-10 - Balls
Warm-up physiologically, physically and fi?%‘ min - Stick
psychologically as a preparation to the main & \\Q_
part
Q Q
3- Small Arm \% Z(
Circles 1 1
Gereral | i Fins genera
Structural | 511 *30 P”a%es 15- Side Hip Raise
Pilates exercises .
exercises numbers
18
23- Front Leg Pull
30 - Roller
The min - Pilates mat
main 4- Half Roll-Down
part
This rehabilitative 7-Toe Touch
Special Pilates | unit contains Special
exercises Pilates exercises
numbers 15- Hip / Leg Raise
19- Crouch
Cool-d The elderly make relaxation and calming )3 _ _
ool-down exercises to be recovered. AL 2-3min | - Chair




Appendix (2) illustrates the rehabilitation program using Pilates
exercises to improve the electromyography of hyperlordosis for elderly.
C- Inter measurements

The researcher conducted the intermediate measurements of variables
of "anthropometric spine, electromyography of hyperlordosis & angles of
hyperlordosis" on the sample under research in the period between
4/9/2016 to 6/9/2016.

D- Post measurements

The researcher conducted the post measurements of variables of
"anthropometric spine, electromyography of hyperlordosis & angles of
hyperlordosis " on the sample under research in the period between
25/10/2016 to 27/10/2016.

Statistical Analysis

Data were processed by the following statistical methods:

- Arithmetic Mean - Median
- Standard Deviation - Skewness
- One-Way ANOVA -L.SD

- The percentage of the absolute improvement %

Results
- First hypothesis results
Table (4) analysis of variance between three measurements of
research in variables of ""anthropometric spine, electromyography of
hyperlordosis & angles of hyperlordosis™ for the experimental group.

. Sum of | Degrees of Mean
Variables Status Squares | freedom squares F
. Between groups 46.4 2 23.2
o Sp't'ﬁ)hgﬂ?th Within groups 149 63 2.4 9.8
= Total 195.4 65 |
= . Between groups 87.8 2 43.9
g SE'Efe)';fO”ng.t,h Within groups | 151.7 63 2.4 18.2%
= Total 239.5 65 |
= . Between groups 55 2 275
< SpE”)‘(fe'H;”Ogrfh Within groups | 176.8 63 28 9.8
Total 231.8 65 [
- Between groups 1100 2 550
; Right erector spinae Within groups 594 63 9.4 58.3*
£ Total 1694 65 |
£ 35 Between groups | 799.6 2 399.8
g2 Left erector spinae Within groups 736.2 63 11.7 34.2*
£ g Total 1535.8 65 |
58 Between groups 1090 2 545
uij Right multifidus Within groups 953 63 15.1 36*
Total 2043 65 |




Between groups 894.6 2 477.3
Left multifidus Within groups 724 63 11.5 38.9* | 0.0
Total 1618.6 65 |
Between groups 616 2 308
Right external abdominal Within groups 690.5 63 11 28.1* | 0.0
oblique Total 1306.5 65 [
Between groups 800 2 400
Left external abdominal Within groups 466.5 63 7.4 54* 0.0
oblique Total 1266.5 65 |
Between groups 623.4 2 311.7
Right rectus abdominis Within groups 385.4 63 6.1 50.9* | 0.0
Total 1008.8 65 [
Between groups 800 2 400
Left rectus abdominis Within groups 506.5 63 8 49.8* | 0.0
Total 1306.5 65 I
. . Between groups 57.6 2 28.8
Trl‘_‘fjrgchgrss“’;ﬁelf / Within groups | 58.3 63 0.9 31.1* | 00
Total 115.9 65 |
Between groups 57.4 2 28.7
Lumbar Spine 1/2 Within groups 89 63 1.4 20.3* 0.0
Total 146.4 65 |
2 Between groups 278.6 2 139.3
g Lumbar Spine 2/3 Within groups 176 63 2.8 49.9* 0.0
5 Total 454.6 65 |
g)_ Between groups 176 2 88
B Lumbar Spine 3/4 Within groups 192 63 3 28.9* | 0.0
s Total 368 65 |
8 Between groups 278.6 2 139.3
@ Lumbar Spine 4/5 Within groups 176 63 2.8 49.9* | 0.0
< Total 454.6 65 [
. Between groups 278.6 2 139.3
L“rgggrrusnﬁ"fey Within groups 204 63 3.2 43 | 00
Total 482.6 65 [
Between groups 6152.8 2 3076.4
Total Lumbar Spine Within groups 1174.8 63 18.6 165* 0.0
Total 7327.6 65

*Value of tabular "F" at significance level (0.05) and degree of freedom (2, 63) = 3.14

Table (4) illustrates that are significant differences between the three
research measurements (pre, inter & post) in the variables under research.
The calculated (F) values were limited between (9.8: 18.2) in the
variables of anthropometric spine, between (28.1: 58.3) in the variables of
electromyography of hyperlordosis and between (20.3: 165) in the
variables of angles of hyperlordosis. The calculated values were greater
than the tabular value at the significance level (0.05). The calculated
P- Values were less than their significance level.



Table (5) test of less significant difference (L.S.D) between three
measurements of research in variables of "anthropometric spine,
electromyography of hyperlordosis & angles of hyperlordosis®
for the experimental group.

Variables

Spine Length

Measurements

Pre measurement

Pre Inter Post
Mean | measurement | measurement | measurement
Mean Si Mean Mean Si
Difference 9- Difference 9. Difference 9.

Anthropometric

Electromyography of hyperlordosis

Angles of

" Upright Inter measurement 57
Post measurement | 58.1
Spine Length Pre measurement 60.2
" Elexion " Inter measurement | 61.4
Post measurement 63
Spine Length Pre measurement 54
" Extension " Inter measurement 55
Post measurement | 56.2
Pre measurement 36
Right erector Inter measurement 31
Spinae Post measurement 26
Pre measurement 34
Left erector spinae | Inter measurement 30
Post measurement | 25.5
Pre measurement 38
Right multifidus | Inter measurement 33
Post measurement 28
Pre measurement 36
Left Inter measurement 31
multifidus Post measurement 27
Pre measurement 18.5
Right external Inter measurement | 22.5
abdominal oblique | Post measurement 26
Pre measurement 17
Left external Inter measurement 215
abdominal oblique | Post measurement | 25.5
Pre measurement 175
Right rectus Inter measurement 21.5
abdominis Post measurement 25
Pre measurement 16
Left rectus Inter measurement 20.5
abdominis Post measurement | 24.5
» . . Pre measurement -3.5
3 Thoracic Splpe 12 Inter measurement -2.5
5| /Lumbar Spine 1
5 Post measurement -1.2
= Pre measurement | -3.3
1 Lumbar Spine 1/2 | Inter measurement -2.3
< Post measurement | -1

-1*

0.04




Pre measurement -11
Lumbar Spine 2/3 | Inter measurement -9
Post measurement -6
Pre measurement -11
Lumbar Spine 3/4 | Inter measurement -9
Post measurement -7
Pre measurement -13
Lumbar Spine 4/5 | Inter measurement -11
Post measurement -8
. Pre measurement -8
Lumbar Spines/ Inter measurement -6
Sacrum 1
Post measurement -3
Total Lumbar Pre measurement -49.8
3 Inter measurement -39.8
Spine

Post measurement

Table (5) illustrates that there are statistically significant differences
between three measurements of research in favor of the post measurement
in variables of "anthropometric spine, electromyography of hyperlordosis
& angles of hyperlordosis" for the experimental group under research and
the calculated p-values were less than its significant level.

- Second hypothesis results

Table (6) the improvement ratios between three measurements of research

in variables of ""anthropometric spine, electromyography of hyperlordosis
& angles of hyperlordosis' for the experimental group.

improvement ratios %
Mean

Variables Measurements Pre Inter Post
measurement | measurement | measurement

Pre measurement
Intra measurement

Spine Length

o " . "
% Upright Post measurement
S| spneLengm O
_g Flexion Post measurement
g Spine Length Pre measurement
" Extension " Intra measurement
Post measurement
Pre measurement
- Right erector spinae | Intra measurement
‘; Post measurement
5z Pre measurement . 25%
S 8 Lefterector spinae Intra measurement 15%
S5 Post measurement
E‘ P Pre measurement . 26.3%
g E Right multifidus Intra measurement 15.2%
8 Post measurement
[ Pre measurement . 25%
Left multifidus Intra measurement 12.9%

Post measurement
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Right external
abdominal oblique

Left external
abdominal oblique

Right rectus abdominis

Left rectus abdominis

Angles of hyperlordosis

Thoracic Spine 12 /
Lumbar Spine 1

Lumbar Spine 1/2

Lumbar Spine 2/3

Lumbar Spine 3/4

Lumbar Spine 4/5

Lumbar Spine5/
Sacrum 1

Total Lumbar Spine

Pre measurement 18.5 21.6% 40.5%
Intra measurement | 22.5 15.6%
Post measurement 26

Pre measurement 17 50%
Intra measurement | 21.5 | 18.6%
Post measurement | 25.5 |

Pre measurement | 17.5 42.9%
Intra measurement | 21.5 | 16.3%
Post measurement | 25 |

Pre measurement 16 .

Intra measurement | 20.5

Post measurement 24.5

Pre measurement -3.5

Intra measurement -2.5

Post measurement -1.2

Pre measurement | -3.3 69.7%
Intra measurement -2.3 56.5%
Post measurement | -1 |

Pre measurement | -11 45.5%
Intra measurement -9 | 33.3%
Post measurement -6

Pre measurement | -11 36.4%
Intra measurement -9 22.2%
Post measurement -7

Pre measurement | -13 38.5%
Intra measurement -11 27.3%
Post measurement

Pre measurement 25% 62.5%
Intra measurement 50%
Post measurement

Pre measurement -49 8

Intra measurement | -39.8

Post measurement | -26.3

Table (6) illustrates that there are improvement ratios between
research measurements in the three variables under research, where the
highest percentage of improvement between the two measurements pre
and post in the variable of anthropometric spine in the spine length when
performing "Flexion" with a percentage of 4.7%, the highest ratio of
improvement between the two pre and post measurements in the
electromyography of hyperlordosis variables in the left rectus abdominis
muscle with a percentage of 53.1%, followed by left external abdominal
obligue muscle with a percentage of 50%, followed by right rectus
abdominis muscle with a percentage of 42.9%,then the right external
abdominal oblique with a rate of 40.5% and the highest percentage of
improvement between the two pre and post measurements in the angles
of hyperlordosis between the first and the second lumbar vertebra
(Lumbar Spine 1/2 ) with a percentage of 69.7%.



Discussion
- First hypothesis discussion

Table (4, 5) illustrates that there are statistically significant
differences between three measurements (pre, inter& post) of research in
favor of the post measurement in variables of anthropometric spine. The
researcher attributes this to the positive impact of the rehabilitation
program including Pilates exercises that working on adjusting the lumbar
spine until reach to the normal status by the following:

1- Improved the postural and physiological state of the lumbar spine.

2- Improved the range of motion of the lumbar spine.

These results agreed with the results of a study of (lrandoust &
Taheri, 2016; Yeon, 2016) that the use of rehabilitation program using
Pilates exercises for elderly works to improve the form and function of
the spine including the "vertebrae, cartilage discs, joints & ligaments” in
addition to improving the form and function of the muscles of the front
surface and the back of the spine in general and lumbar region in
particular.

Table (4, 5) illustrates that there are statistically significant
differences between three measurements (pre, inter& post) of research in
favor of the post measurement in variables of electromyography of
hyperlordosis.The researcher attributes this to the positive impact of the
rehabilitation program including Pilates exercises which led to:

1-Increase the efficacy of the sensory receptors and nerve excitement

to muscles of the front surface of lumbar area such as (right
external abdominal oblique, left external abdominal oblique, right
rectus abdominis & left rectus abdominis) and decrease of the
efficacy of the sensory receptors and nerve excitement to muscles
of the back surface of the lumbar area such as (right erector spinae
muscle, left erector spinae muscle, right multifidus muscle& left
multifidus muscle).

2-Occurrence of muscular balance between the front and back surface

of the lumbar area.

This agreed with the results of the study of (Silva et al., 2015) which
showed that the use of Pilates exercises for elderly with hyperlordosis
works on the occurrence of muscular balance between the front and back
surface of the lumbar area.
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Table (4, 5) illustrates that there are statistically significant
differences between three measurements (pre, inter& post) of research in
favor of the post measurement in variables of angles of hyperlordosis.
The researcher attributes this to:

1- Good planning of the content of the rehabilitation program for

elderly with hyperlordosis.

2- Follow the scientific bases when using the rehabilitation program
for elderly with hyperlordosis.

3- The positive impact of the rehabilitation program including Pilates
exercises which is repeated in accordance with the principles of
Pilates with the application of dynamic and continuity to the
variables of rehabilitation load.

It should be noted that the use of Pilates exercises for elderly with

hyperlordosis works on the following:

1-Increase blood and oxygen flow to the working muscles.

2-lengthen the muscles of the spine especially the muscles of lumbar
region.

3-Strengthening the abdominal muscles.

4-Re nervous muscular balance between the electromyography of the
front and back surface of the lumbar area.

5- Improve angles of hyperlordosis. (Paterson, 2009)

- Second hypothesis discussion

Table (6) illustrates that there are improvement ratios between
research measurements in the anthropometric variables of the spine,
where the highest percentage of improvement between the two
measurements pre and post measurements in the length of the spine when
performing "Flexion™ with a percentage of 4.7%. The researcher
attributes this to the positive impact of the rehabilitation program
including special Pilates exercises, which are applied in the forward
direction which led to the following:

1- Improved the biology of the lumbar region of the spine.

2- Improved the form and function of the muscles of the front surface
and the back of the lumbar region, where the aim of Pilates
exercises program is to lengthen the muscles of the back surface
especially the muscles of the lumbar region and strengthen the
muscles of the front surface especially the abdominal muscles.

Table (6) illustrates that there are improvement ratios between
research measurements in the electromyography of hyperlordosis, where
the highest percentage of improvement between the two measurements
pre and post measurements in the electromyography of the left rectus
abdominis muscle with a percentage of 53.1%, then the left external
abdominal oblique muscle at a rate of 50% ,then the electromyography
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of the right rectus abdominis with a rate of 42.9%, then the
electromyography of the right external abdominal oblique muscle with a
rate of 40.5%. The researcher attributes this to the positive impact of the
rehabilitation program including Pilates exercises which led to:

1- Increase the electromyography of the muscles of the front surface
of the lumbar area such as (right external abdominal oblique, left
external abdominal oblique, right rectus abdominis & left rectus
abdominis) and decrease the electromyography of the muscles of
the back surface of the lumbar area such as (right erector spinae
muscle, left erector spinae muscle, right multifidus muscle & left
multifidus muscle).

2- Occurrence a balance between the electromyography of the muscles
of the front surface with the electromygraphy of the muscles of the
back surface of the lumbar area.

Table (6) illustrates that there are improvement ratios between
research measurements in the angles of hyperlordosis, where the highest
percentage of improvement between the two measurements pre and post
measurements in the angle between the first and the second lumbar
vertebrae (Lumbar Spine 1/2) with a percentage of 69.7%. The researcher
attributes this to the positive impact of the rehabilitation program as
contained Pilates exercises that work on the improvement of the angles of
the hyperlordosis, it became clear through the following:

1- The use of Pilates exercises numbers (1, 2, 3, 4, 5, 19, 20 & 27) led
to an improvement in the angles of hyperlordosis specially the
angle between (Thoracic Spine 12 / Lumbar Spine 1, Lumbar Spine
1/2 & Lumbar Spine 2/3)

2- The use of Pilates exercises numbers (6, 7, 8, 9, 10, 11, 13, 15, 17,
18, 23, 26, 28& 29) led to an improvement in the angles of
hyperlordosis specially the angle between (Lumbar Spine 3/4,
Lumbar Spine 4/5 & Lumbar Spine5/ Sacrum 1)

3- The use of Pilates exercises numbers (12, 14, 16, 21, 22, 24, 25&
30) led to an improvement in the total angles of hyperlordosis.

These results agreed with the results of a study of both (Rezaeei &
Ghofrani, 2012; Shahrjerdi et al., 2014) that the use of Pilates exercises
for elderly with hyperlordosis with codified scientific foundations work
to improve the angles of hyperlordosis.
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Conclusions and Applications

In light of the aim of research and its hypotheses and within the
nature of the sample and depending on the statistical analysis of the
results and their explanation, the researcher found that the positive impact
of the rehabilitation program using Pilates exercises led to an
improvement in the variables of (length of the spine in the different
positions, electromyography of hyperlordosis & angles of hyperlordosis)
for the experimental group under research and represent it in the
following:

1- Increase the length of the spine from different positions (upright,
flexion & extension).

2- The balance of the muscles of the front surface with the muscles of
the back surface of the lumbar area especially the balance of "right,
left" external abdominal oblique muscle and the "right, left" rectus
abdominis with the "right, left" erector spinae muscle and "right,
left" multifidus muscle.

3- Improvement of the angles of hyperlordosis.

Recommendations for future researches

1-The need to apply the rehabilitation program using Pilates exercises
under research on the elderly with hyperlordosis.

2-Establish a series of preventive measures to maintain the posture of
the elderly.

3-The need for cooperation between the faculties of physical
education and the ministry of state for sports affairs in the interest
of the postural and physiological status for elderly.

4-Dissemination the health, nutritional and postural awareness for
elderly.

5- Develop a national strategy aimed to ideal posture for elderly.
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