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Abstract

Background: Chronic back pain is a common problem in the world, which is the
most frequent among middle-aged women. The present study was conducted with
the aim of investigating the effect of eight weeks of corrective exercises along with
water therapy on reducing pain, fatigue, life expectancy and trunk kinematic
indices in women with chronic low back pain.

Material and Methods: The research sample includes 30 of these people who
were randomly selected and then randomly divided into two groups of 15 people,
control and experimental. In this study, the amount of back pain was evaluated
with the help of a visual pain assessment questionnaire. Also, the quality of life of
the subjects was evaluated with the help of the World Health Organization quality
of life questionnaire - short form and the intensity of fatigue with the help of the
MFIS questionnaire. After evaluating the variables, the subjects were divided into
two control and training groups, and the training group did the training program
for 8 weeks and 3 sessions per week. The control group also did their daily
activities during this period. In this study, the normality of the distributions was
investigated using the Shapiro-Wilk test. In order to test the research hypotheses
under normal conditions, analysis of covariance (between groups) and
correlation t (within groups) were used.

Results: The results of this study showed that applying an eight-week corrective
exercise program along with water therapy is effective in reducing fatigue and
quality of life in addition to reducing pain (P < 0.05).

Conclusion: The results of this study showed the effect of corrective exercises
along with water therapy on reducing back pain, improving quality of life and
trunk kinematics in middle-aged women. Based on this, it seems that applying the
exercises of the present study can be effective in improving the quality of life in
middle-aged women with back pain
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1. Introduction

People with chronic diseases not only suffer
from physical complications, but also suffer
from psychological complications. This will
have a direct impact on their quality of life. One
of the chronic diseases is back pain. This disease
is one of the most common complaints caused
by musculoskeletal disorders, which almost
80% of people have experienced at least once in
their lifetime. After upper respiratory
infections, back pain is the second reason for
visiting a doctor and the first reason for
disability in people under 45 years of age and
the third reason for surgery. (1) There are
different causes of back pain, the most
important of which are: Increasing age,
smoking, chronic stress, injury, nutritional
disorders, genetics, weight gain, lifting heavy
weights in the wrong way, reducing flexibility,
reducing disc fluid and inappropriate physical
conditions. (2) Currently, there is widespread
trust in self-reported questionnaires to
evaluate patients with back pain. However, it
has been suggested that objective measures of
low back pain functional status should be used
to aid clinical assessment. (3) It seems that the
majority of back pains are caused by lifting
heavy objects and as a result joint injuries with
soft tissue disorders.Also, other factors such as
repeated blows, wrong body positions and non-
mechanical factors such as metabolic diseases,
pathological,
lesions have been mentioned. 97% of back
pains are mechanical, 1% are non-mechanical,
and 2% are due to visceral diseases, among
which disc herniation is 4% of mechanical back
pains(4) Due to the extremely high mobility of
the lumbar region, which is located in the
vicinity of the relatively motionless region of

infectious and neurological

the sacrum, this region is exposed to
mechanical pressures that can lead to damage
to the intervertebral disc of the lower back and
most hernias

The discs in the lumbar region also occur in the
discs between the fourth and fifth lumbar
vertebrae and the fifth lumbar vertebra and the
first sacrum vertebra. (4)

In controlling back pain, it is important to design
appropriate training programs to strengthen the
central stabilizing muscles and improve the
performance of the mentioned system. Despite
many studies in the field of back pain, there is no
consensus on the most appropriate treatment
intervention and research is ongoing. On the
other hand, many patients, due to economic
reasons, want a faster return of functional
abilities, pain reduction and muscle function
increase, therefore, many researchers are in
front of new scientific methods that come to
different results. Among these methods, water
therapy can be mentioned. One of the
advantages of water treatment is reducing the
forces related to weight bearing. Patients who
exercise in water feel lighter and move more
easily, and due to floating, they feel less load on
their joints. (5) In this context, Bakr et al. (2003)
believe that exercises in which body weight is
not tolerated are a good option for reducing
back pain and a person can control his weight if
he put in water Also, due to the buoyancy of
water, the range of movement is wider and
easier for a person, because less force is applied
to the body and body joints in water. Water
supports the body and reduces joint pressure
and provides support and resistance for
movement and develops the possibility of
movement and power of action
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Therefore, due to having characteristics such as
hydrostatic pressure, buoyancy, adhesion, as
well as the possibility of increasing sensory
feedback and depth perception, the water
environment can be a suitable environment for
performing physical exercises in order to
strengthen strength.  Therefore,
swimming, lying down and doing exercises on
water and water therapy in general is one of the
best treatments for chronic back pain. (6) On
the other hand, quality of life is a broad term
that includes different concepts such as
physical condition, social cohesion, mental state
and health perception, which are based on
medical evaluations, such as health, patient
performance, treatment effect and finally It
describes the quality and efficiency of
treatment and patient care. (7) Health related
to the quality of life is not only influenced by the
disease and its treatment, but it is also
influenced by characteristics such as the ability
to cope with problems, living conditions and

muscle

socioeconomic status of the individual. In
recent years, the quality of life has become one
of the most important subjects of clinical
research, which is used to identify the
differences between patients, predict the
consequences of the disease, and determine
how effective the therapeutic interventions
have been in improving the condition of the
patients. , is used. In a research, Gupta et al.
(2016) compared the effects of Mackenzie and
Williams exercises on dry land, and concluded
that Mackenzie exercises were more effective
(8) Also, in the study of Adlet et al. (2021),
about 80% of people did not perform the
movement correctly in difficult movements
(rotational movements of the waist), but they
had less problems in performing easier
movements such as flexion, extension, flexion to
the sides.

The possible reason is that in performing these
movements during 6-8 weeks, due to a wrong
movement, the person will unintentionally cause a
new disorder in his body, because the coach or
sports medicine specialist performs the exercises
of the supervised persons. And he did not respond
to correct wrong movements. (7) Hence, in the
present study, the effect of long-term corrective
exercises along with water therapy on reducing
pain and fatigue and life expectancy of middle-
aged women with chronic back pain was
investigated, and the main question of the research
was raised as follows: Are corrective exercises
along with water therapy effective in reducing pain
and fatigue and life expectancy of middle-aged
women with chronic back pain?
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2. Materials and Methods

The current research is a semi-experimental type
with a control group as well as a pre-post-test
design, which was approved by the ethics
committee of the Islamic Azad University -
Tehran East Branch with the code number
(IR.IAUET.REC.1401.208).

The research sample also includes 30 women
(35-45 years old) who were randomly selected
by JPower software by referring to specialist
doctors' offices in areas 1, 2, and 3 of Tehran, and
then randomly divided into two groups. 15
people were control and experimental.

Inclusion criteria:

To be included in this study, people must be
female in the age range of 35-45 years old, report
a score between 4-5 on the VAS pain index, have
no history of back and lower limb surgery, and
have a history of pain in the spine. The vertebrae
were at least six months old. Exclusion criteria:
non-attendance at exercises (three sessions),
non-cooperation of the subject, report of pain
due to movements, history of
rheumatoid arthritis, history of fracture, surgery
and dislocation of the spine, congenital
abnormalities in the spine, pregnancy and also
before From the beginning of the exercises,
explanations were given to the subjects
regarding how to do the work and the routine.

exercise

Fatigue severity assessment

In order to check the intensity of fatigue, MFIS
fatigue  questionnaire = was used. This
questionnaire consists of 21 questions and each
question has 5 options ranging from 0 to 4 points,
which is finally obtained from the sum of the
points of the questions, which is from 0 to 84. A
score of 84 indicates the highest level of fatigue
and a score of 0 indicates no fatigue.

Pain assessment

The visual pain intensity measurement scale
(VAS) was used. This scale is in the form of a
horizontal bar with a length of 100 mm or 10 cm,
one end of which is zero and the other end is 10,
which means the most severe pain possible. This
scale is one of the most reliable visual grading
systems for pain.

Assessment of life- quality

To evaluate the quality of life, the World Health
Organization Quality of Life Questionnaire -
Short Form (WHOQOL-BREF) was used.

Corrective exercise program along with
hydrotherapy protocol

The section of corrective exercises is taken from
NASM exercises and the study of Kiel et al
(2021), in which subjects perform 12 feedback
corrective exercises during 8 weeks, 3 sessions
per week and each session lasts 15 minutes.
These exercises include: Cobra exercise, DNS
child position (lying on the back and holding the
toes with the hand), pulling one or both knees to
the chest, raising the leg directly while lying on
the back, stretching the hamstrings, four position
Legs, stretching of the pyramidal muscle,
stretching in the sitting position, plank from the
stomach, contraction of the stomach while lying
on the back and sitting on the Swissball ball with
closed eyes. (9)
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Figure 1. Perform NASM corrective exercises
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The exercise program based on the instructions
for corrective exercises included the following
three parts:

1. Warming up: This part of the exercise included
5 to 10 minutes of the whole exercise, which
mostly included walking in the shallow part of
the pool.

2. The main exercise program for people with
back pain: this part of the exercise included 15 to
20 minutes of exercise time, which includes
various stretching and PNF movements in the
flexor and extensor muscles of the knee, thigh
and trunk, moving the legs in the position Sitting,
maintaining pelvic tilt while standing, bringing
the knee toward the chest, flexing the trunk with
an elastic band, adducting the pelvis, tilting the
pelvis, stretching the back muscles, stretching
the gluteus-maximus muscle, and stretching the
hamstrings were included

All the stretching movements were performed in
accordance with the principle of overload from
10 to 30 seconds. The speed of movement in the
high sets also increased the intensity, and this
means the principle of overload. Cooling down:
At the end of each training session, about 5
minutes were dedicated to cooling down, which
was more similar to the warm-up movements
but with a lower intensity.After the initial
examinations and tests and the formation of the
hydrotherapy  experimental group, they
participated in a training program for 8 weeks
and 3 sessions per week (the duration of each
session is about 45 minutes) in the swimming
pool the ACSM sports prescription guidelines, the
training program consisted of 3 parts: warm-up,
main training program and cool-down.
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from simple to difficult, in this way that the initial sessions
of the movements were easier and had less intensity,
number of repetitions and time, and the subjects
performed the movements with more rest time and with
the passage of time and the direction of compliance The
principle of overload and considering that the abilities of
the subjects increased, the training program was carried
out by increasing the training time, intensity and number
of repetitions.Applying surface or deep heat to the soft
tissues prior to the pool session helped to increase the
elasticity of the shortened tissues. (10)

Data Analysis Method

In this research, descriptive and inferential statistics were used to
analyze the data. In descriptive statistics, mean and standard
deviation for data description, graphs for comparison between
groups, and in inferential statistics after examining the normality of
distributions using the Shapiro-Wilk test, analysis of covariance
(between groups) and correlated t within group) was used.

Findings
Table 1. Demographic characteristics of subjects
Variables Corrective
control group exercise with
(15 people) Hydrotherapy P
(15 people)
age (years) 39.20+ 3.2 40.66 £ Y,¥ 0.24
height(meters) 1.67+.022 1.68+.010 0.26
weight (k 1LY+
ght (k) 68.26 + 3.13 0.13
3.17
BMI (kg.m2) 21.59 +£0.85 22.02+0.01 | 0.21

The results of the above table showed that the
statistical population is homogeneous and there
was no difference between the training and
control groups. Shapiro-Willick test was used to
determine the normality of the data. The results
of the test showed the normality of the data, for
this purpose, normality tests were used to
compare between groups and within groups.
Correlated t-test was used for intra-group
comparison and covariance test was used for
inter-group comparison.
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Table 2. Correlated t-test results in research variables

hydrotherapy

Pre-test Post-test (mean +
Variables (mean % standard vl =
T deviation) standard deviation) p
control group § § 4 v VE £ 01404 C oA
The amount of pain
Correctional NRE
hydrotherapy oY+ Ve YT VY
control group $€32+1 .2 €29+ .37 0.15
Fatigue rate
Correctional R
hydrotherapy 358+ .31 3.+ £1.78
control group 36.71 £ V.YY ¥4.90 £ A oA A
Physical health
Correctional R
hydrotherapy YAYY£vaAae TV o4 Ve g
control group . . \o .
mental health Vleek e VAAY £ ¢ AR
Correctional R
hydrotherapy YAYY £ 1Y oY Te Y YY)

Community Relations control group ). 88 £ V) AA OV YY £ )+ AA LS
Correctional v F
hydrotherapy €011 £ V¢ oY °o¢ V) £ 104y

. |

environmental health | COM"O! 9"0UP 1Y 247 £0.YV 4+ A YT 19
Correctional
hydrotherapy oY £ Y. oA §l0¢6 £V ¢ .oV

. "'\*

Total scores control group YV oy £ Y¢ Ay Fede £
Correctional v F

YAAY £ VY €4 00 ¢+ 4+ YT AY

* There is a significant difference
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The results of the correlated t-test showed that corrective exercises and water therapy after eight weeks had an effect on the amount
of pain and intensity of fatigue and quality of life.

Table 3. The results of the covariance test in the research variables

Variables Adjusted mean Mean square DF F P Eta
The amount of Correctional
pain control hydrotherapy CoyE
V¢ 40 \ Ye A ’ v o4
A £y
Fatigue rate Correctional
control hydrotherapy
6.3+ ) 4.90 0.01" 0.18
5.31 7.28
Physical health | Correctional
contro hydrotherapy eyt
o1v¢ ¢y \ ISR A
AR YA AY
mental health Correctional
control hydrotherapy
e \*
TYY. N | Yéy NF3Y
12.76 19.20
Community Correctional
Relations control hydrotherapy ¢
\ .VT‘ \ LI \ L \ Y‘
53.19 41.20
environmental | Correctional
health contro hydrotherapy
YUY | /.44 CEA . £9
71.49 70.11
Total scores Correctional
control hydrotherapy Coyt
ZYYD.li \ \A'\ ~.i~
73.82 12.45

* There is a significant difference
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4. Discussion

The results of research on pain showed the
effect of exercise program on reducing pain. The
results obtained are consistent with the
research of Christako et al. (2020) who pointed
out the effect of water exercise on reducing back
pain, Gramatikova and colleagues (2020) who
pointed out the effect of water exercise on
reducing back pain. (11, 12)

Hydrotherapy is an intervention method that
includes the use of activities to promote
physical and cognitive rehabilitation. Water
intervention is usually done in pools of different
sizes where participants have enough space to
stand and do exercises (13).

Water may increase blood flow, which is
thought to help flush out allogeneic chemicals
and facilitate muscle relaxation. In addition, the
hydrostatic effect may relieve pain by reducing
peripheral edema and reducing sympathetic
nervous system activity, which is one of the
possible reasons for pain reduction in this
study. (14)

In the context of the effect of the exercise
program on pain, it should be stated that water
can lead to pain modulation, because the pain
threshold increases with the increase in
temperature in warm or semi-warm water,
possibly for sensory overload and stimulation of
thermal receptors, which is shown in many
studies. On the other hand, exercising on land
can also be a factor in reducing pain. Many
studies have confirmed that lower abdominal
muscle weakness is the cause of back pain.
Therefore, increasing muscle strength may be
effective in reducing pain, which has been
shown in many studies. (15, 16)

In the context of reducing pain and disability in
the studies stated, hydrotherapy provides a
favorable environment for aerobic exercise with
more intensity than possible on land due to the
reduction of joint loading that has been shown in
many studies. (17) In addition, in the field of
exercises on land, which was included in this
program, it has been stated that exercise greatly
reduces pain and disability.

Improved flexibility following an exercise
program in water can be a possible factor in pain
reduction following the implementation of a
maintenance program. In this regard, it was
stated that exercising in water increases
flexibility and muscle strength, because the
muscles of the trunk and back are more active
during exercise in water to maintain the correct
position of the body, and as a result, the range of
motion increases further, which reduces Most of
the pain also follows. (18) Also, hydrotherapy
reduces the level of back pain and disability,
because the buoyancy of the water can eliminate
the gravitational forces to counteract the body
weight, which reduces the amount of stress on
the joints to perform exercises with less effort
and feel less pain.It can also provide the greater
range of motion needed to lift the heaviest limbs
or legs during exercise. (19) These findings are in
accordance with previous studies with various
water-based sports intervention programs that
can improve pain caused by tension and
musculoskeletal disability in people with back
pain. The present study shows the effectiveness
of water exercises in addition to sports in It is dry
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On the other hand, applying feedback during
exercises can also be an effective factor in
reducing pain after exercise. (20, 21) based on
the results of the exercise program of the present
study, it is recommended for people with back
pain. The results of the present study generally
show the effect of 8-week exercise program on
improving the quality of life in back pain
patients. The result of the present study on the
effect of exercise on the quality of life of back
pain patients with the results of studies by
Christako and colleagues (2020) who pointed
out the effect of water therapy on improving the
quality of life, Bekiari (2021) who pointed to the
effect of exercise in water on the amount of pain
and quality of life of people MS sufferer pointed
out, Mirmoazhi et al. (1400) who pointed out the
effect of exercise in water on improving the
quality of life is consistent. (22, 21)

The high prevalence of back pain and the
resulting inability to perform daily tasks and
disruption in social activities will have a very
negative effect on the patient and the society.
The high prevalence of back pain and the
resulting inability to perform daily tasks and
disruption in social activities will have a very
negative effect on the patient and the society.
Meanwhile, chronic back pain is very important.
In some cases, the patient even becomes disabled
and the recurrence of symptoms after temporary
recovery is also one of the problems of some
patients with back pain, so that sometimes the
patient has periods of relapse and remission for
a long time. He experiences such pain. Quality of
life is an important part of general health and
well-being. It is a dynamic and multidimensional
concept that includes physical, psychological and
social aspects of life and has different
interpretations of philosophical, political and
health aspects.

Most people who suffer from back pain During
their lifetime, they face major physical and
mental problems, such as reduced physical,
mental and social functions, reduced general
health, and constant or periodic pains, and this
situation leads to a decrease in their quality of
life. (23)

Exercises on land and water focus on improving
core muscle control, improving balance, proper
posture, spinal stability, and the correct way to
perform daily movements. Exercise programs in
the water slowly and without any pain make the
spine flexible because the movements are based
on the body's physiology. On earth too, gravity
does not press on the back. It protects the back
and strengthens its muscles. Arm movements
(raising the hands) stretches the body,
strengthens the back and arms. (24,25,26)
Exercises focusing on the back and lower body
muscles improves neuromuscular coordination
and its implementation in the correct
biomechanics of the body prevents any damage
to the joint and muscle structure of the body.
Based on this, improving the quality of
movement and reducing pain after exercising
can be a factor in improving the quality of life in

Conclusion

The results of this study show the effect of
corrective exercises along with hydrotherapy
exercises on reducing back pain, reducing fatigue
and improving the quality of life in women.
Based on this, it seems that applying the
exercises of the present study can be effective in
improving movement performance in women
with back pain and increasing their quality of life.

40



Research article Journal of Sports Physiology and Athletic Conditioning. 2023; 3 (9): 29-42

Acknowledgements

Hereby, from all the patients and people
participating in the present research and their
loved ones We are grateful to those who have
helped us in this research.

Funding

This study did not have any funds.

Compliance with ethical standards

Conflict of interest None declared.

Ethical approval the research was conducted
with regard to the ethical principles.

Informed consent Informed consent was
obtained from all participants.

Author contributions

Conceptualization: F.SH., ARD., SKMS;
Methodology: F.sH., ARD., skKMS; Software: F.sH.,
ARD., SKMS; Validation: F.sH.,ARD., s.KM.s; Formal
analysis: F.SH, ARD. skKMS; Investigation: F.sH,
ARD. SKMS; Resources: F.sH., ARD., sKMS,; Data
curation: F.SH., ARD., SKMS; Writing - original
draft: F.sH,ARD, SKM.S; Writing - review & editing:
F.SH,ARD. SKMS;Visualization: F.SH.,ARD., SKMS;
Supervision: FsH, ARD, skKMsS; Project
administration: F.sH, ARD, skMs;; Funding
acquisition: F.SH, ARD., SKMS;

41



Research article

Journal of Sports Physiology and Athletic Conditioning. 2023; 3 (9): 29-42

References

1. Meier ML, Vrana A, Schweinhardt P. Low Back Pain: The
Potential Contribution of Supraspinal Motor Control and
Proprioception. Neuroscientist. 2019 Dec;25(6):583-596. doi:
10.1177/1073858418809074. Epub 2018 Nov 2. PMID:
30387689; PMCID: PMC6900582.

2. Lee, G. K, Chronister, ]., & Bishop, M. (2008). The effects of
psychosocial factors on quality of life among individuals with
chronic pain. Rehabilitation Counseling Bulletin, 51(3), 177-
189. doi.org/10.1177/0034355207311318

3. Lee, H. ]., & Park, D. S. (2020). Comparison of trunk muscle
thickness according to the type of feedback during spinal
stabilization exercise in standing posture. Physical Therapy
Rehabilitation Science, 9(3), 184-
190.http://dx.doi.org/10.14474 /ptrs.2020.9.3.184

4. Alhakami AM, Davis S, Qasheesh M, Shaphe A, Chahal A.
Effects of McKenzie and stabilization exercises in reducing pain
intensity and functional disability in individuals with nonspecific
chronic low back pain: a systematic review. J Phys Ther Sci. 2019
Jul;31(7):590-597. doi: 10.1589/jpts.31.590. Epub 2019 Jul 9.
PMID: 31417227; PMCID: PMC6642883.

5. Panjabi MM. Clinical spinal instability and low back pain. J
Electromyogr ~ Kinesiol. 2003  Aug;13(4):371-9.  doi:
10.1016/s1050-6411(03)00044-0. PMID: 12832167.

6. Barker AL, Talevski J, Morello RT, Brand CA, Rahmann AE,
Urquhart DM. Effectiveness of aquatic exercise for
musculoskeletal conditions: a meta-analysis. Arch Phys Med
Rehabil. 2014 Sep;95(9):1776-86. doi:
10.1016/j.apmr.2014.04.005. Epub 2014 Apr 24. PMID:
24769068

7. Adelt E, Schoettker-Koeniger T, Luedtke K, Hall T, Schéfer A.
Lumbar movement control in non-specific chronic low back pain:
Evaluation of a direction-specific battery of tests using item
response theory. Musculoskelet Sci Pract. 2021 Oct;55:102406.
doi: 10.1016/j.msksp.2021.102406. Epub 2021 Jun 4. PMID:
34139514.8. Gupta, S. (2016). A comparison between
mckenzie extensions exercises versus william’s flexion
exercises for low back pain in b. Pt. Students. Indian journal of
physical therapy, 3(2), 51-5.d0i:10.1016/j.msksp.2021.102406.
PMID: 341395231

9. Clael S, Campos LF, Correia KL, de Lucena JMS, Gentil P,
Durigan JL, Ribeiro ALA, Martins WR. Exercise interventions
can improve muscle strength, endurance, and electrical activity of
lumbar extensors in individuals with non-specific low back pain:
a systematic review with meta-analysis. Sci Rep. 2021 Aug
19;11(1):16842. doi: 10.1038/s41598-021-96403-7. PMID:
34413400; PMCID: PMC8376921.

10. Bites A. Hanson N. (2010). editors. Motion therapy in
water. Mahdavi Nejad R. (translators). Isfahan: Jahade
Daneshgahilsfahan.doi.org/10.30476/sms;j.2019.79265.

11. Christakou, A., & Boulnta, F. (2020). The effectiveness of
hydrotherapy in patients with chronic low back pain.
PhysiotherapyQuarterly,28(3),32-38.
doi.org/10.5114/pq.2020.95772

12. Gramatikova, M., Mitova, S., & Valchev, N. (2020). Effect
of hydrotherapy on chronic pain in the lumbar region.
Journal of IMAB-Annual Proceeding  Scientific
Papers,26(4),34853489.doi.org/10.5272 /jimab.2020264.3
485

13. Sanders, M. E,, Islam, M. M., Naruse, A., Takeshima, N., &
Rogers, M. E. (2016). Aquatic exercise for better living on
land: Impact of shallow-water exercise on older Japanese
women for performance of activities of daily living (ADL).
International Journal of Aquatic Research and Education,
10(1), 1. https://doi.org/10.25035/ijare.10.01.01

14. Kamioka H, Tsutani K, Okuizumi H, Mutoh Y, Ohta M,
Handa S, Okada S, Kitayuguchi ], Kamada M, Shiozawa N,
Honda T. Effectiveness of aquatic exercise and
balneotherapy: a summary of systematic reviews based on
randomized controlled trials of water immersion therapies.
] Epidemiol. 2010;20(1):2-12. doi: 10.2188/jea.je20090030.
Epub 2009 Oct 31. PMID: 19881230; PMCID: PMC3900774

16.Hall ], Grant ], Blake D, Taylor G, Garbutt G.
Cardiorespiratory responses to aquatic treadmill walking in
patients with rheumatoid arthritis. Physiother Res Int.
2004;9(2):59-73. doi: 10.1002/pri.303. PMID: 15317421.

15. Takhti M, Riyahi Malayeri S, Behdari R. Comparison of
two methods of concurrent training and ginger intake on
visfatin and metabolic syndrome in overweight women.
RJMS 2020; 27 (9) :98-111

URL: http://rjms.iums.ac.ir/article-1-6498-en.html

17.Yozbatiran, N., Yildirim, Y., & Parlak, B. (2004). Effects of
fitness and aquafitness exercises on physical fitness in
patients with chronic low back pain. The Pain Clinic,
16(1),35-42.
https://doi.org/10.1163/156856904322858684

18. Maher C, Underwood M, Buchbinder R. Non-specific low
back pain. Lancet. 2017 Feb 18;389(10070):736-747. doi:
10.1016/S0140-6736(16)30970-9. Epub 2016 Oct 11.
PMID: 27745712.

19. Gordon R, Bloxham S. A Systematic Review of the Effects
of Exercise and Physical Activity on Non-Specific Chronic
Low Back Pain. Healthcare (Basel). 2016 Apr 25;4(2):22. doi:
10.3390/healthcare4020022. PMID: 27417610; PMCID:
PM(C4934575.




Research article Journal of Sports Physiology and Athletic Conditioning. 2023; 3 (9): 29-42

20. Karagiille M, Karagiille MZ. Effectiveness of
balneotherapy and spa therapy for the treatment of
chronic low back pain: a review on latest evidence. Clin

Rheumatol. 2015 Feb;34(2):207-14. doi:
10.1007/s10067-014-2845-2. Epub 2014 Dec 23. PMID:
25535198.

21. Barker AL, Talevski ], Morello RT, Brand CA, Rahmann
AE, Urquhart DM. Effectiveness of aquatic exercise for
musculoskeletal conditions: a meta-analysis. Arch Phys
Med  Rehabil. 2014  Sep;95(9):1776-86.  doi:
10.1016/j.apmr.2014.04.005. Epub 2014 Apr 24. PMID:
24769068.

22. Mirmoezzi M, Irandoust K, H'mida C, Taheri M,
Trabelsi K, Ammar A, Paryab N, Nikolaidis PT, Knechtle B,
Chtourou H. Efficacy of hydrotherapy treatment for the
management of chronic low back pain. Ir ] Med Sci. 2021
Nov;190(4):1413-1421. doi:  10.1007/s11845-020-
02447-5. Epub 2021 Jan 6. PMID: 3340984 3.

23. Jamshidi, A. (2014). Low back pain educational
programs and quality of life in women living with chronic
low back pain: a semi experimental study. Iranian Journal
of Health Education and Health Promotion, 2(1), 49-
56.http://journal.ihepsa.ir/article-1-96-en.html

24. Amini, M., Ghasemi, G. Comparison of the Effect of
Barreausol and Pilates Exercises on Quality of Life of
Women with Chronic Low Back Pain. Journal of
Paramedical Sciences & Rehabilitation, 2020; 9(1): 7-17.
doi: 10.22038/jpsr.2020.44652.2045.
https://jpsr.mums.ac.ir/article_15212.html?lang=en .

25. Riyahi Malayeri, S., Mirakhorli, M. The Effect of 8
Weeks of Moderate Intensity Interval Training on
Omentin Levels and Insulin Resistance Index in Obese
Adolescent Girls. Sport Physiology & Management
Investigations, 2018; 10(2): 59-68.
https://www.sportrc.ir/article_67070.html?lang=en .

26. Riyahi Malayeri, S., Nikbakht, H, Gaeini (2014). Serum
Chemerin Levels and Insulin Resistance Response to
High- Intensity Interval Training in Overweight Men.
Bulletin of Environment, Pharmacology and Life Sciences,
3(2), pp. 385-389.

43



