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Abstract:

Background:

Resistance exercise has an important role in increasing muscle strength and endurance.
Increasing muscle endurance reduces fatigue and back pain, and also maintains body
balance and musculoskeletal status. Therefore, this study was conducted to evaluate the
effect of TRX resistance exercise on muscular endurance of female high school students.
Methods:

This experimental study was performed on 50 patients, who had been selected by simple
random method and assigned to two groups of intervention and control. Intervention group
received 8 sessions of TRX resistance exercise by two instructors as the researcher’s
assistants (2 sessions per week for 50-60 minutes per session). Control group received the
school’s routine training and exercise. The upper body endurance was measured by sit-up
test and lower body endurance was measured by Scott test. The collected data were entered
into SPSS-21 statistical software and analyzed by descriptive and inferential statistics.
Results:

Covariance test showed a significant difference in upper body muscle strength with
elimination of pre-test effect (P<0.01, Eta=0.39). It also showed a significant difference in
lower body muscle endurance with elimination of pre-test effect (P<0.01, Eta=0.67).
Discussion:

The results showed that TRX resistance exercise increased the muscular endurance of upper
and lower torso in female students. Therefore, it is recommended to use this simple, low-
cost, but effective training method in sport centers, homes and small spaces.
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Introduction

Adolescents' physical health is considered as
the main framework of a young society (1).
Exercise and physical activity in adolescence
play an important role in health and prevention
of chronic diseases such as diabetes, heart
disease, obesity, overweight, liver disorders,
etc (2, 3). Regular exercise programs increase
the physical and mental performance of
individuals (4). Unfortunately, according to
studies, more than 80% of the world's
adolescents are not physically active (5). Most
studies show that the rate of physical activity
in adolescents is lower than the average
standard  defined by World Health
Organization, which is 60 minutes of medium
intensity physical activity per day (6, 7).
However, physical activity in adolescence
improves health in adulthood (8, 9). Most
physical activity has a positive, immediate and
long-term effect on adolescents’ health (10).
But today, due to factors such as changes in
lifestyle, children's entertainment with
television, computer games and the Internet,
we see a decrease in mobility and physical
activity in adolescents (11). According to
studies, today's adolescents have less physical
activity than their peers in the last decade (12).
This inactivity in adolescents has many
negative consequences on their health (13).
Muscle weakness and decreased muscle
endurance is one of the complications of
inactivity in adolescent girls (14, 15). This
causes an increase in musculoskeletal
disorders, back pain and fatigue (16, 17).
Weakness in the mid body muscles causes loss
of balance, reduced efficiency and increased
injury (18). Studies show a close relationship
between muscle endurance and physical
activity (19). Meanwhile, exercise plays an
important role in increasing muscle endurance
(20). Therefore, physical exercises increase
endurance, joint mobility and balance, and

reduce stress, all of which contribute to
increased quality of life (21, 22).

Total body resistance exercise (TRX) is one of
the effective protocols for strengthening
muscle strength (23). Studies have shown that
8 weeks of regular TRX training increases
endurance, reduces weakness, and prevents
muscle damage (24). TRX exercises are also
performed with a special rope with two handles
(8). This training method is designed to use
body weight (25). Muscular activity in this
training method is performed on the main and
lateral muscles in all directions of movement
(26, 27). In other words, TRX resistance
exercise is an effective exercise method, which
uses only a rope that allows exercise in a
limited and small space, even in the absence of
sport clubs or gyms (28). Therefore, resistance
exercise is used as an effective method in
creating maximum muscle strength along with
muscle hypertrophy (29). The muscular
resistance exercise rope is portable and can be
connected in different places (26, 30), which
makes this training method more cost-effective
and practical that can be performed in different
settings (31). Therefore, due to the convenience
of this exercise method, researchers decided to
conduct a study to investigate the effect of
TRX resistance exercise on endurance of
female students in Gorgan, Iran.

Method

This classic experimental study with two
intervention and control groups was performed
on 50 female high school students in Gorgan
in 2021. The study environment included all
female high schools in Gorgan. Inclusion
criteria for this study were; being 13 to 15 years
old, being female students, having no history
of musculoskeletal abnormalities according to
self-reported at the beginning of the study, and
providing written informed consent from
parents. Exclusion criteria were unwillingness
to continue participating in sports sessions and


https://mail.intjmi.com/article-1-841-en.html

[ Downloaded from mail.intjmi.com on 2026-02-05 ]

Int J Med Invest 2022; Volume 11; Number 2; 83-92
Qi Jintic

being absent for more than two exercise
sessions. The sample size of this study was
calculated to be 50 people based on Okhli’s
study (2019), using G* Power sample size
software with effect size of 0.72, test power of
80%, and confidence interval of 95% (32).
Significant level of 0.05 was considered for all
tests. The participants in this study were
divided into two intervention (n = 25) and a
control group (n = 25) by simple random
allocation method. The multi-stage cluster
method was used for sampling. First, the
researcher prepared a list of female high
schools in Gorgan. Then, by simple random
sampling method, 3 schools were selected as
the research environment. Then, after
reviewing the health records and consulting
with the school’s sport coaches, the researcher
prepared a list of students who were eligible to
enter the study. It should be noted that before
conducting this research, the research project
was approved by the Faculty’s Research
Committee, while obtaining a bioethics code,
registration right, and a clinical trial code. At
first, the researcher presented an introductory
letter to the school’s officials and obtained
their permission for sampling. The study
objectives and method were explained to the
educators, school’s principals and students’
parents. Written informed consent was
obtained from parents and students. All
participants were assured that their personal
information will be kept confidential and they
can withdraw from the study at any time. The
study was performed blindly. The researcher
had no information about the control or
intervention groups as well as how to measure
endurance strength before and after the
intervention.  Randomization was  also
performed by school’s sport coaches. The
intervention was performed in a sport club
under the supervision of a special coach with a
bachelor's and master's degree in physical
education.

Scott test was used to assess and measure
muscle endurance of lower body (20), with
following steps: The students stand with their
back against the wall. Hips and knees are bend
to a 90 degree angle. They are then asked to lift
one foot 5 cm off the ground and hold as long
as possible. The timing starts when the leg is
raised and stops when the leg is lowered.
Sit-up test was used to measure upper body
endurance. This test is used to check the
strength of abdominal muscles. In this study,
participants wear minimum sportswear. Then
they lay on the ground with the legs being bent.
Hands are placed next to the ears. Someone is
holding the legs tightly. Then, they perform the
test for 1 minute (16). In this study, two people
observed and recorded the number of sit-ups
for confirmation.

In total, 8 sessions (2 sessions per week) of
TRX endurance exercise were held in the
intervention group for 50 to 60 minutes each
(Table 1). At the end of this study, to eliminate
any discrimination between the two study
groups, several resistance training sessions
were held in the club and at home for samples
in the control group that were willing to
participate in resistance exercise sessions.

The collected data were entered into SPSS-21
statistical software. The result of Shapiro test
did not show normality between the variables
of this study. Data were analyzed by
descriptive (table, mean, standard deviation)
and inferential statistics (Independent t-test,
Wilcoxon, Mann-Whitney and Covariance
tests) at a significant level of 0.05.

Results

Independent t-test showed no significant
difference between the intervention and control
groups in terms of age (p=0.49), weight
(p=0.36), height (p =0.48) and BMI (P=0.89).
Wilcoxon test in the control group did not
show a significant difference in upper body
(P=0.16) and lower body muscles strength
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(P=0.17) before and after the intervention

(Table 2).

Wilcoxon test in the intervention group showed
a significant difference in upper body (P=0.01)
and lower body muscles strength (P<0.01)

Mann-Whitney test did not show a significant
difference between the intervention and control
groups in terms of upper body (P=0.47) and
lower body muscles strength (P=0.44) before

before and after the TRX exercise (Table 2).
Table 1: The TRX muscle resistance training sessions and exercises (33)

the intervention (Table 2), but it showed a

TRX Explanation Involved
Exercise muscles
Chest Position the body back on the center of the device. Grasp the TRX | Large
press handles and angle the body. Bend your elbows to align your body with | chest,
the surface of your chest. Then return the body to the starting point by | deltoid, and
opening the elbows triceps triceps
Suspended | Insert one of the legs into both handles so that the foot locks in the | Quadriceps,
lounge handles. Take a step from the center of the device. Now, gently bend | hamstring,
(both legs) | the knee that bears the weight of the body. Remember, the foot should | serine
be in front of the knee. Then return the knee to its original position.
Rowing, Turn your body towards the device. Hold the handles so that they are | Trapezius,
both hands | close together. Positioned so that the whole body is in a straight line. | large
Lift the body up to chest level and then return to the starting position. | dorsal, and
deltoid
Scott Grab both handles with both hands while facing the device. The | Quadriceps,
distance between the hands should be a normal. Bend your knees so | hamstring,
that they are behind your feet until your thighs are parallel to the ground, | serine
using your arms only as a support to maintain balance. Then return to
the starting position.
YTW Hold both handles while standing in front of the device. The hands | Deltoid,
should cover the entire range of motion in three movements while doing | trapezius,
a circular motion. This is a three-step movement that the body must | and
return to the starting position after completing each step. The body | rhomboid
slowly angles. Hands are raised in a Y-shape to the top of head. Then | muscles
hands are brought down side ways completely open to form a T-shape.
Finally, arms are lowered and placed next to thighs to form a W shape.
Romanian | Insert one foot into both handles. Take one step away from the center | Hamstring
deadlift of the device. Bend over while the lower back is straight and the | and serine
(both legs) | involved leg is slightly bent to hip level. Now bend the upper torso
towards the ground. Finally return to the original position.
Triceps Position your back towards the device center. Hold both handles with | Triceps
the hands above the head and fully extended. The body should be in the
same direction and the elbows should be level with the shoulders. Bend
your elbows to a 90-degree angle and then return to the first stretched
position.
Hamstring | Lie down with your back on the floor. Insert the heel of each foot into | Hamstring
the handles so that the back of the foot is in contact with them. Then
pull the heels in a bridge-like position towards the hips and hold in the
same position. Do inward and outward motion alternately.
Plank While using your elbows on the floor as a support, lie on your back and | Rectus,
(flat) insert your feet into the handle so that top of your feet are inside the | transverse,



https://mail.intjmi.com/article-1-841-en.html

[ Downloaded from mail.intjmi.com on 2026-02-05 ]

Int J Med Invest 2022; Volume 11; Number 2; 83-92

b

handle. Now stay in this situation as much as possible. and  side
muscles
Side Hold | Stand sideways to the center of the device. Hold both handles at the | Side  and
Isometric | level of the chest. Angle your body. Now move the body up and down | transverse
with rope | by moving the cuffs up and down. muscles

Table 2: Comparison of muscle strength in the two groups before and after the intervention

Group | Intervention Control P-value
Time
Upper body | Before intervention 38.93 £4.81 37.97+4.51 | P=047
muscles After intervention 42.49+4.19 36.08 v 4.04 P <0.01
P Value P=0.01 P=0.16
Lower Before intervention 32.76 £4.87 31.8+3.84 P=0.44
body After intervention 43 +£3.67 33.36+2.17 | P<0.01
muscles P_Value P <0.01 P=0.17

significant difference between the intervention
and control groups in terms of upper body
(P=0.01) and lower body muscles strength
(P<0.01) after the intervention (Table 2).
Covariance test showed a significant difference
in the upper body muscular strength with
elimination of pretest effect (P<0.01,
Eta=0.39), so that 39% of strength changes in
upper body muscles could be explained by
TRX resistance exercise.

Covariance test also showed a significant
difference in the lower body muscular strength
with elimination of pretest effect (P<0.01,
Eta=0.67), so that 67% of strength changes in
lower body muscles could be explained by
TRX resistance exercise.

Discussion

The results of this study showed that TRX
resistance exercise increased endurance in
upper and lower body muscles of female
students. These results are consistent with
other studies.

Kiani (2021) stated that 8 weeks of TRX
resistance exercise increases endurance and
strengthen the muscles of mid body (24).

Ilbeigi (2014) showed that 6 weeks of TRX
training increases muscle endurance and
reduces fatigue and low back pain (16).
Abbaszadeh (2018) revealed that regular
exercise increases muscle endurance and
mental health, and also reduces muscle injuries
(34).

Lai (2021) in a study showed that TRX exercise
increases muscle strength, physical fitness, and
lower body strength (35). Seo (2021) argued
that endurance training prevents the destruction
of body mass and increases muscle strength
and function (36).

Ansari (2020) in a study showed that 6 weeks
of TRX training can increase the strength and
endurance of upper and lower body muscles
(26).

Mahmudieh (2017) revealed that endurance
exercises such as griping robber band, increase
grip strength and endurance (37). Nakhzari
(2018) stated that exercises that increase
endurance improve aerobic activity, reduce
fatigue and enhance daily performance (38).
Dehghani (2021) showed that 8 weeks of
endurance training increased
muscle strength in the participants (23).

continuous
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Hovanloo (2021) revealed that resistance
exercise (TRX), by increasing muscle
coordination, increases the coordination of
neuromuscular systems and also enhances
endurance and joint stability (39). Emami
(2020) in a study showed that TRX training
techniques increase muscle strength and
prevent fatigue in motor activities (40).
Mohammadi (2021) argued that resistance
training increases muscle flexibility and
endurance (41). Barbalho (2021) also showed
that resistance exercise increases muscle
endurance by creating muscle tension (42).
According to the results of these studies, it can
be said that increasing endurance leads to
muscle strength, followed by strengthening of
pelvic floor and diaphragm muscles, and
consequently balances the muscle function
(43). This is while reducing endurance leads to
decreased stability and body balance (44).
Muscular strength and endurance stabilize the
spine and improve motor function (45). Thus,
since resistance exercise increases the muscle
endurance of upper and lower torso, this simple
but effective exercise method can be used to
strengthen students' muscles. One of the
limitations of this study was the lack of
necessary facilities and physical space in
schools for the implementation of intervention.
In order to minimize the limitations in this
study, the intervention instead of schools, was
implemented in the gyms.

Conclusion

The results of this study showed that 8 weeks
of resistance training increased the endurance
of upper and lower body muscles in female
students. Therefore, it can be said that doing
resistance  exercises strengthens muscle
endurance. According to similar studies,
increasing muscle endurance in girls helps to
maintain balance, prevent musculoskeletal
abnormalities, increase health, improve quality
of life, and reduce fatigue and back pain.
Therefore, since TRX resistance exercise is a

simple and practical method that can be
performed even in small spaces or at home, we
recommend this exercise method to be used in
schools by educators and school health officials
to encourage students stay healthy and
proactive.

Acknowledgement

This study was approved by Aliabad Kotoul
Islamic Azad University with the ethics code:
IR.JAU.CHALUS.REC.1400.057, and clinical
trial registration code: IRCTID:
IRCT20211212053363N1,  which  were
obtained from the bioethics committee of the
Islamic Azad University of Aliabad Kotoul,
Golestan province. The researchers consider it
necessary to thank and appreciate the efforts of
schools’ sport coaches and all students who
helped us in conducting this study.

Conflicts of Interest
No conflict of interest was observed in this
study.

Reference

1.Asefi AA, Amoozadeh Z. The Codification
of Model of Significant Others Roles and
Adolescence’s Participation in Physical
Activity and Sport. Research on Educational
Sport. 2017;5(13):17-38.

2.Park JH, Jeon HS, Park HW. Effects of the
Schroth exercise on idiopathic scoliosis: a
meta-analysis. Eur J Phys Rehabil Med.
2018;54(3):440-9.

3.Rahmani Chegni S, Fathi M, Mohammad
Hosseini Sarvak R. The Effect of Imposed
Inactivity Due to Coronavirus Outbreak on
Adolescent Body Composition and
Vo2max. yums-armaghan. 2021;25(0):852-
60.

4 Hekmati Pour N, Hojjati H. Effects of
Exercise on Mental Health of Elderly.
gums-hnmj. 2016;26(4):36-42.


https://mail.intjmi.com/article-1-841-en.html

[ Downloaded from mail.intjmi.com on 2026-02-05 ]

Int J Med Invest 2022; Volume 11; Number 2; 83-92

5.Soleiman Ahari Z, Asadpour M, Mazar L,
Nasirzadeh M. Evaluation of Physical
Activity and its Effective Factors in Junior
High School Female Students in Rafsanjan
City: Application of Social-cognitive
Theory, 2017-18.
2021;15(3):188-97.

6.Alasqah I, Mahmud I, East L, Algarawi N,
Usher K. Physical inactivity and its
predictors among adolescents in Saudi
Arabia: A cross-sectional comparison
between cities with and without a Healthy
Cities  Program. Saudi Med J.
2021;42(8):886-94.

7.Parker K, Timperio A, Salmon J,
Villanueva K, Brown H, Esteban-Cornejo I,
et al. Activity-related typologies and
longitudinal change in physical activity and
sedentary time in children and adolescents:
The UP&DOWN Study. Journal of sport
and health science. 2021;10(4):447-53.

8.Akbarpour Beni M, Aghajani Z.
Comparison of the effect of TRX and
traditional resistance training on serum

mug-journal.

levels of some liver enzymes in inactive
women. Journal of Sport and Exercise
Physiology. 2022;15(2):20-8.

9.Codella R, Terruzzi I, Luzi L. Sugars,
exercise and health. J Affect Disord.
2017;224:76-86.

10.Heradstveit O, Haugland S, Hysing M,
Stormark KM, Sivertsen B, Bee T. Physical
inactivity, non-participation in sports and
socioeconomic status: a large population-
based study among Norwegian adolescents.
BMC Public Health. 2020;20(1):1010.
11.Wu XY, Han LH, Zhang JH, Luo S, Hu
JW, Sun K. The influence of physical
activity, sedentary behavior on health-
related quality of life among the general
population of children and adolescents: A
systematic review. PLoS One.
2017;12(11):e0187668.

b

12.Moradi G, Mostafavi F, Piroozi B, Zareie
B, Mahboobi M, Rasouli MA. The
prevalence of physical inactivity in Iranian
adolescents and the impact of economic and
social inequalities on it: results of a National
Study in 2018. BMC Public Health.
2020;20(1):1499.

13.Kumar B, Robinson R, Till S. Physical
activity and health in adolescence. Clin Med
(Lond). 2015;15(3):267-72.

14.Devries MC. Sex-based differences in
endurance exercise muscle metabolism:
impact on exercise and nutritional strategies
to optimize health and performance in
women. Exp Physiol. 2016;101(2):243-9.

15.Pikulska D, Kozinoga M, Janusz P,
Kotwicki T. Back muscle function in
adolescent girls treated with a rigid brace
for idiopathic scoliosis: no impact of 6-
month brace wear on muscle strength or
endurance. Stud Health Technol Inform.
2021;280:168-73.

16.1lbeigi S, Nikbin L, Afzalpour ME. The
effect of six weeks of core stability exercise
on pain and trunk muscle endurance in girl
students with chronic non-specific low back
pain. thums-jms. 2014;2(2):5-13.

17.Mohammad Gholinejad P, Hojjati H,
Ghorbani S. The Effect of Aerobic Exercise
on Body Composition and Muscle Strength
of Female Students at Elementary Schools
of Ali Abad Katoul in 2018. International
Journal of School Health. 2019;6(4):27-33.

18.Abbaszadeh A, Delavari MA. Comparing
Balance, Function, Strength and Endurance
of Selected Core Muscles in Male
Volleyball Players with and Without a
Chronic Ankle Sprain in Bandar Abbas in
2018: A Descriptive Study.
RUMS JOURNAL. 2019;18(3):251-66.

19.Can HB, Tuna F. Relation between
endurance of deep cervical flexor muscles
and physical activity level, perceived stress,


https://mail.intjmi.com/article-1-841-en.html

[ Downloaded from mail.intjmi.com on 2026-02-05 ]

Int J Med Invest 2022; Volume 11; Number 2; 83-92

sleep quality, and smartphone addiction.
Cranio. 2022;40(2):126-34.

20.Niazinejad N, Parnow A, Eslami R. Effect
of linear and non-linear periodized
programs on muscular strength and
endurance in untrained adolescence girls.
2020;2018.

21.Zvo C, Li Q, Zhang L, Bo S. Effects of 6-
Week Traditional and Functional Resistance
Training on Arterial Stiffness and Muscular
Strength in Healthy Young Men. Front
Physiol. 2022;13:859402.

22.5u 'Y, Yao S, Zhou ZJ, Wu C, Wang IL,
Lai CY. Effect of Acupuncture on Time-
Dependent of Muscle Endurance in Female
Elbow Joint: A Randomized Controlled
Trial. Evid Based Complement Alternat
Med. 2022;2022:8052256.

23.dehghani e, ghasemi g. Effects of eight
week of Dynamic  Neuromuscular
Stabilization exercises on posture, strength
and trunk endurance in educable mentally
retarded students. Studies in  Sport
Medicine. 2021;13(29):229-52.

24 Kiani R, Fattahi H. Effects of Eight Weeks
of TRX and CXWORX Exercises on Trunk
Muscle Strength, Core Endurance, and
Dynamic Balance of Female College
Students. The Scientific Journal of
Rehabilitation Medicine. 2021;10(2):186-
201.

25.Yarahmadi Y, Hadadnejad M, Shojaedin
SS. Effect of TRX Resistance Training on
Functional Capacity and Lumbar Range of
Motion of Middle Aged Men with Non-
Specific Chronic Low Back Pain. The
Scientific  Journal of Rehabilitation
Medicine. 2019;8(1):119-27.

26.Ansari Kolachahi S, Elmiech A, Talebi M.
The effect of TRX exercises on serum levels
of IGF-1 and cortisol and some health-
related physical factors in active women.
iau-tmuj. 2020;30(4):432-42.

b

27.Ghiyami Taklimi h, afroundeh r, bahram
me, porvaghar mj, Hemmati s. The effect of
12 weeks of whole body resistance training
(TRX) on testosterone and cortisol serum
levels in  elderly men. FEYZ.
2021;25(3):917-25.

28.Assar S, Gandomi F, Mozafari M, Sohaili
F. The effect of Total resistance exercise vs.
aquatic training on self-reported knee
instability, pain, and stiffness in women
with knee osteoarthritis: a randomized
controlled trial. BMC Sports Sci Med
Rehabil. 2020;12:27.

29.Lacio M, Vieira JG, Trybulski R, Campos
Y, Santana D, Filho JE, et al. Effects of
Resistance  Training Performed with
Different Loads in Untrained and Trained
Male Adult Individuals on Maximal
Strength and Muscle Hypertrophy: A
Systematic Review. Int J Environ Res
Public Health. 2021;18(21).

30.al-Fassih R, Fashi M, Ahmadizad S,
Abuzari N. The effect of four weeks of total-
body resistance training (TRX) on muscular
function and performance of young female
swimmers. Journal of Sport and Exercise
Physiology. 2022;15(1):21-32.

31.Rahimi M, Nazarali P, Alizadeh R. Pilates
and TRX training methods can improve
insulin resistance in overweight women by
increasing an exercise-hormone, Irisin. J
Diabetes Metab Disord. 2021;20(2):1455-
60.

32.0khli H, Hojjati H, Akhoundzadeh G.
Comparing the Effect of the Corrective
Exercises of America’s National Academy
of Sports Medicine and Pilates on the
Correction of Lordosis among Female High
School Students in Golestan Province in
2018. International Journal of School
Health. 2019;6(4):1-6.

33.Janot J, Heltne T, Welles C, Riedl J,
Anderson H, Howard A, et al. Effects of
TRX versus traditional resistance training


https://mail.intjmi.com/article-1-841-en.html

[ Downloaded from mail.intjmi.com on 2026-02-05 ]

Int J Med Invest 2022; Volume 11; Number 2; 83-92

programs on measures of muscular
performance in adults. Journal of Fitness
Research. 2013;2(2):23-38.

34.Abdelkader M. Effects of High intensity
Interval Training Using the Elevation
Training Mask on the Aerobic Capacity and
Heart Rate Variability for Trained Athletes.
International Journal of Sports Science and
Arts. 2018;june.

35.Lai X, Bo L, Zhu H, Chen B, Wu Z, Du
H, et al. Effects of lower limb resistance
exercise on muscle strength, physical
fitness, and metabolism in pre-frail elderly
patients: a randomized controlled trial.
BMC Geriatr. 2021;21(1):447-.

36.Seo MW, Jung SW, Kim SW, Lee IM,
Jung HC, Song JK. Effects of 16 Weeks of
Resistance Training on Muscle Quality and
Muscle Growth Factors in Older Adult
Women with Sarcopenia: A Randomized
Controlled Trial. Int J Environ Res Public
Health. 2021;18(13).

37.Mahmudieh Champiri B, Alizadeh MH,
Akoochakian M, Emami H. The effect of 6
weeks resistance training with Theraband
on upper and lower extremity muscle
isometric strength in women with breast
cancer. Journal of Applied Exercise
Physiology. 2018;13(26):153-60.

38.Nakhzari Khodakheir J, Haghighi AH,
Hamedinia MR. The Effects of Combined
Exercise Training with Aerobic Dominant
and Coenzyme Q10 Supplementation on
Serum BDNF and NGF levels in Patients
with Multiple Sclerosis. HBI Journals.
2018;21(3):94-103.

39.hovanloo f, salarvand h, Barati AH. Effect
of Six Weeks of Suspension Exercise (TRX)
on the Rotator Cuf Muscles Strength and
Shoulder Joint Proprioception in Girl
Swimmers: Study in Prevention of shoulder
impingement Syndrome. Journal for

b

Research in  Sport  Rehabilitation.
2021;8(16):101-11.

40.Emami A, Hadadnezhad M, Svoboda Z,
Abbasi A. The effect of motion alteration
on selected muscle in people who suffering
from ankle disorder during landing.
Jundishapur Scientific Medical Journal.
2020;19(1):53-68.

41 .Mohammadi R, Pourrahim-e-
Ghouroghchi A, Khajehlandi M. The Effect
of 8 Weeks of Resistance Training with and
Without Blood Flow Restriction on Serum
Levels of Insulin-like Growth Factor-1 and
Myostatin of Athletic Girls: A Semi-
Experimental Study. RUMS JOURNAL.
2021;20(1):53-68.

42.Barbalho M, Souza D, Coswig V, Abrahin
O, Paoli A, Gentil P. The Effects of
Resistance Exercise Selection on Muscle
Size and Strength in Trained Women. Int J
Sports Med. 2021;42(4):371-6.

43 Khodashenas E, Moradi H, Asadi Ghaleni
M, Heydari E, Shams A, Enayati A, et al.
The effect of selective training program on
the static and dynamic balance of Deaf
Children. medical journal of mashhad
university of medical sciences.
2017;60(1):383-91.

44 Daneshjoo A, Eslami A, Mousavi Sadati
SK. Effect of Core Stability Training on the
Balance and FMS Scores of Adolescent
Soccer Players. The Scientific Journal of
Rehabilitation Medicine. 2020;9(2):61-70.

45 Karimizadeh Ardakani M, Mansori MH,
Hamzeh shalamzari MH. Investigating the
Relationship  between Core  Muscle
Endurance with Movement Function and
Postural Control in Blind People. The
Scientific ~ Journal of Rehabilitation
Medicine. 2020;9(2):148-57.


https://mail.intjmi.com/article-1-841-en.html

[ Downloaded from mail.intjmi.com on 2026-02-05 ]

Int J Med Invest 2022; Volume 11; Number 2; 83-92
Qi Jintic


https://mail.intjmi.com/article-1-841-en.html
http://www.tcpdf.org

