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Review Paper
The Effect of Prevention and Management Protocols on 
Low Back Pain in Athletes: A Systematic Review 

Purpose: Low back pain (LBP) is the most common musculoskeletal disorder reported in the 
community, leading to chronic pain and disability. This review aims to determine the effectiveness 
of prevention and management protocols on LBP in athletes.

Methods: Searches were conducted from 2010 to 2022 from international databases, including 
Google Scholar, Science Direct, and PubMed using keywords related to back pain in athletes. 
Randomized controlled trials (RCTs) presenting the prevention and management protocol for 
back pain of athletes were included in this review. The physiotherapy evidence database (PEDro) 
scale was used to check the quality of articles. 

Results: Finally, 16 articles with 1,317 subjects met the inclusion criteria. These studies have 
mainly focused on the effect of taping, cognitive functional approach, movement patterns, 
conditioning, lifestyle, motor control, segmental motion, isokinetic, core stabilization, virtual 
reality training, dynamic and static stretching, Mézières method, functional movement screen, 
and semi-customized exercises in athletes at risk of LBP. The positive effect of stability and 
cognitive exercises were documented.

Conclusion: The deep and superficial muscle integration exercises by correcting the body 
posture and correct muscle calling had the greatest effect on the balance of the muscles. 
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1. Introductiont 

articipating in sports exercises and com-
petitions, in addition to its advantages, 
is sometimes associated with acute and 
chronic injuries [1]. The popularization 
and industrialization of fitness over the 
past decade, with the rise of low-cost 

gyms and large group classes, has reduced the quality of 
initial training and assessment of practitioners, leading 
to the high risk of injury [2]. Low back pain (LBP) is 
the most common musculoskeletal disorder reported in 
the community, leading to chronic pain and disability. It 
is also a common health problem that creates a signifi-
cant personal, social, and financial burden worldwide [1, 
3]. Studies show that the prevalence of LBP in athletes 
who exercise daily increases after the age of 17 years 
[4]. Various studies have reported the prevalence of back 
pain in different sports; for example, the prevalence of 
back pain in wrestlers, elite gymnasts, and high school 
volleyball players was 59%, 79%, and 48%, respectively 
[1, 4]. Research shows that 21% of all reported inju-
ries over eight seasons in a national rowing team were 
related to the lumbar spine [5, 6]. Recent research has 
focused on biomechanical and epidemiological analyzes 
to understand the mechanisms contributing to the onset 
of LBP. There has been a limited focus on management 
and prevention strategies [5]. Sports, such as dancing 
and football, which put a lot of pressure on the lumbar 
spine, are believed to have higher rates of LBP compared 
to less physically demanding activities [7]. Some move-
ments help develop injuries, such as repetitive flexion, 
extension, rotation, and axial load-type movements [8]. 

LBP includes a range of different types of pain that often 
overlap with each other, and the elements that make up 
the lumbar spine is susceptible to different stresses, and 
each of these, alone or in combination, can contribute to 
back pain. Prevention of LBP is recognized as a major 
challenge in high-risk populations, and most manage-
ment methods address only one method, whereas a mul-
tifaceted, interdisciplinary approach is necessary due to 
the complex nature of LBP [9]. However, the prevalence 
of LBP in athletes can be problematic for many reasons 
[10]. First, the failure to use generally accepted defini-
tions of LBP in sports contains the severity, location, 
and duration of pain that organizes an episode of LBP 
[11, 12]. Second, the true potential for methodological 
flaws results in bias in the target population [13]. LBP 
is already a complex and vague entity confounded by 
the specific sport, etiology, and level of competition of 
the athlete [14]. According to Van Mechelen, the magni-
tude of the problem must first be identified with epide-
miological studies to plan a preventive measure; hence 
determining the range of LBP exercise is the first step in 
prevention [1]. LBP prevention exercises and interven-
tions are significantly effective when a functional diag-
nosis is made and then performed under the supervision 
of an expert before the start of the season [4]. Although 
the risk of back pain in athletes is high, most studies have 
been conducted on the management and prevention of 
LBP in other people, and the studies specifically on ath-
letes were limited. Therefore, this review was conducted 
to determine the effect of prevention and management 
protocols on low back pain in athletes. 

P

Highlights 

• Evidence shows that exercise improves and prevents LBP in athletes.

• Moderate evidence shows that unidimensional training improves and prevents LBP.

• No strong evidence exists for the durability and improvement of LBP for kinesiotyping.

Plain Language Summary 

Inactivity is one of the causes of LBP. Today, LBP is one of the problems of professional athletes and even amateurs. 
This pain is due to many causes, such as excessive activities, bending and straightening, heavy load bearing, impact 
and accident, rotations, poor postures, etc. Many studies have been conducted on the improvement and prevention of 
back pain in different people in society, but the studies that only target athletes are relatively fewer. The best model 
of exercises to prevent and improve back pain is the exercises that are taught by an expert according to the needs of 
each person, and it is ensured that the person performs the movement correctly, and in the next step, multi-dimensional 
treatment is recommended.
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2. Materials and Methods

The current study is an evidence-based systematic 
review, and studies were eligible if they reported the 
prevalence of LBP in an athletic population from 2010 
to 2022. No age or gender limitation existed in this sys-
tematic review. Researchers searched for related articles 
using the relevant keywords containing ‘back pain’ or 
‘prevention’ or ‘low back pain’ or ‘backache’ or ‘ath-
letes’ or ‘lumbago’ or ‘prevalence’ or the names of dif-
ferent sports listed by the International Olympic Com-
mittee [8] from specialized databases, including Science 
Direct, PubMed, Scopus, and Google Scholar. Also, the 
references of the articles were examined to find the ar-
ticles that were not possible by searching the databases. 

Selection of studies

The first researcher (B.J) checked all the titles in the 
databases and selected the articles that met the inclusion 
criteria, and then the second researcher (M.A) selected, 
checked, and confirmed the desired articles. During the 
search, the authors encountered similar reviews and me-
ta-analyses, which were also excluded from the study, 
and the sources of these articles were used only if need-
ed. The titles and abstracts of the found studies were ex-
amined regarding relevancy to the topic, and the full text 
of related studies was extracted for further evaluation. In 
this study, no specific definition for LBP was considered 
as an inclusion criterion. 

Inclusion criteria

The inclusion criteria were limited to the following 
PICOS items, including population (athletes in different 
disciplines with back pain), interventions (prevention 
and management protocols), comparison (an intervention 
group that performed the exercise or method introduced 
to prevent and manage back pain and a control group), 
outcome (primary variable, visual analogue scale [VAS], 
and secondary variable, performance, etc.), and study 
design (randomized controlled trial [RCT] and clinical 
controlled trial [CCT]). Also, to access the full text of 
the article, the physiotherapy evidence database (PEDro) 
index score must be at least 4, and among the articles that 
contain back pain, only articles that had prevention pro-
grams for athletes were selected. Exercise interventions 
included all studies that used at least one protocol for the 
prevention and management of LBP that was clearly de-
scribed, and other articles were excluded from the study. 
The reviewed articles should use appropriate and high 
validity and reliability tools. The most widely used and 
most reliable pain measurement methods in the world 

are McGill, the numerical pain rating scale (NPR), VAS, 
and Quebec. In addition, functional disability, which has 
been evaluated in many back pain studies, has been used 
by two widely used questionnaires with high validity 
and reliability, including Roland Morris disability ques-
tionnaires (RMDQ) with 24 items and Oswestry with 
10 items. If the article searched by the browsers did not 
have this feature, it was excluded from the study. 

Exclusion criteria

Review articles, articles about chiropractic and ma-
nipulation, articles that were not conducted on athletes, 
and non-athletic protocols, such as pharmacological or 
psychological training were excluded.

Level of evidence and quality assessment

Based on van Furlan et al. [15] conduct and report sys-
tematic reviews of trials in this field. SUMMARY OF 
BACKGROUND DATA. In 1997, the Cochrane Back 
Review Group published Method Guidelines for Sys-
tematic Reviews, which was updated in 2003. Since then, 
new methodologic evidence has emerged and standards 
have changed. Coupled with the upcoming revisions to 
the software and methods required by The Cochrane 
Collaboration, it was clear that revisions were needed 
to the existing guidelines. METHODS. The Cochrane 
Back Review Group editorial and advisory boards met 
in June 2006 to review the relevant new methodologic 
evidence and determine how it should be incorporated. 
Based on the discussion, the guidelines were revised 
and circulated for comment. As sections of the new Co-
chrane Handbook for Systematic Reviews of Interven-
tions were made available, the guidelines were checked 
for consistency. A working draft was made available to 
review authors in The Cochrane Library 2008, issue 3. 
RESULTS. The final recommendations are divided into 
7 categories: objectives, literature search, inclusion cri-
teria, risk of bias assessment, data extraction, data analy-
sis, and updating your review. Each recommendation is 
classified into minimum criteria (mandatory, the level of 
evidence has been classified into five levels by two in-
dependent researchers (BJ and MA). The PEDro index 
was used for the quality of the selected studies, which 
has high validity and reliability. This index determines 
whether RCTs have internal validity or not, whether the 
statistical information is appropriate to interpret the re-
ported results, and also determines the external validity 
or generalizability of the study. This scale consists of 11 
items; the answer to each item is indicated by a positive 
sign (correct execution of the desired item) and a nega-
tive sign (incorrect execution or not mentioning it). Each 
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positive sign includes one point, but a negative sign does 
not include any points. In addition, the answer to the 
first question does not include a score; in the end, all the 
points are added and considered as the total score, and 
the scores obtained in this scale are considered from zero 
to 10 so that the score of 9 and 10 is excellent, 6-8 is con-
sidered good, 4 and 5 are considered poor, and a score 
less than 4 is considered very poor [16] the methodolog-
ical quality of clinical trials? What is the hierarchy of 
items of the PEDro scale from least to most adhered to? 
Is there any effect of year of publication of trials on item 
adherence? Are PEDro scale ordinal scores equivalent 
to interval data? Design: Rasch analysis of two inde-
pendent samples of 100 clinical trials from the PEDro 
database scored using the PEDro scale. Results: Both 
samples of PEDro data showed it to the Rasch model 
with no item misit. The PEDro scale item hierarchy was 
the same in both samples, ranging from the most adhered 
to item random allocation, to the least adhered to item 
therapist blinding. There was no differential item func-
tioning by year of publication. Original PEDro ordinal 
scores were highly correlated with transformed PEDro 
interval scores (r=0.99).

3. Results

Primary searches in a combination of manual inspec-
tion for further relevant references yielded 2,453 re-
cords, including 1,356 duplicates which were removed. 
After screening the titles and abstracts, 1,014 records 
were excluded. Then, 83 potentially relevant studies 
were considered eligible for full-text assessment, result-
ing in 16 studies included in this systematic review for 
quality assessment, data extraction, and analysis. All 16 
included studies were RCTs. They were all published in 
English. It should be noted that all the articles were first 
checked by the first researcher by the PEDro scale re-
garding the quality and then confirmed by the second 
researcher. Studies that scored equal to or more than four 
were included in the review. Table 1 presents the results 
of the quality assessment of the selected studies.

Since none of the incoming articles had similar condi-
tions regarding implementation methods, measurement 
tools, evaluated parameters, and test status, it was not 
possible to conduct a meta-analysis. Table 2 presents that 
the subjects participating in the obtained articles includ-
ed male and female athletes aged 14-40 years. A total 
of 1,317 subjects participated in 16 selected studies, the 
smallest sample size was 20 subjects [21, 31] controlled 
trial with blinded outcome assessors.Setting:University 
Hospital, Department of Rehabilitation and Sports 
Medicine.Participants:Twenty elite cross-country ski-

ers aged 17 to 27 years.Interventions:Ten cross-country 
skiers integrated 3 types of exercise targeting segmental 
motion in mid-thoracic spine into their routine training 
practice for 2 months. The 10 controls performed routine 
athletic training.Main Outcome Measures:The Young 
Spine Questionnaire to measure intensity and frequen-
cy of back pain was completed at the start and end of 
study. Tactile sensory perception using 10-g Semmes-
Weinstein monofilament, thermic perception using TIP 
THERM device, graphesthesia assessed by a touch mon-
itor pencil, 2-point discrimination assessed by a digital 
caliper, and vibration perception assessed by a 128-Hz 
tuning fork measured in mid-thoracic spine 5 times.
Results:No significant group differences in pain and 
sensory perception were identified at baseline. Over the 
2-month study interval, repeated-measures analysis of 
variance revealed that the experimental group improved 
significantly relative to the control group on pain inten-
sity (P=0.005 for cervical, P=0.004 for thoracic, and 
P=0.014 for lumbar, and the largest sample size was 465 
subjects [24]. In most research, in addition to evaluating 
the amount of pain and functional disability, factors, such 
as flexibility, strength, balance, endurance, and psycho-
logical factors, such as fear of performing movements, 
anxiety, and depression have been discussed in different 
periods. Duration of the protocols varies from immedi-
ately after intervention [32] to 24 weeks after interven-
tion [25, 29, 31] lifting loads, or torsion movement. Ob-
jectives: This study aims to examine the effectiveness of 
the postural treatment of the Mézières method on elite 
rhythmic gymnastics athletes with low back pain. De-
sign: Double-blind, randomized, controlled trial. Setting: 
The sports hall of “Puente Tocinos,” Murcia, Spain. Par-
ticipants: Ninety gymnastics athletes were randomized 
into 2 parallel groups (intervention: n=39; control: n=51. 
The time frame of the prevention and management pro-
tocol for back pain in more than 80% of the articles was 
between 4 and 24 weeks. 

Different protocols, such as kinesio taping [32], cogni-
tive functional approach, movement patterns, condition-
ing, and lifestyle factors [18, 20] movement patterns, 
conditioning and lifestyle factors relevant to each rower 
for 8 weeks. The active control group (n=17, motor con-
trol [19, 20, 28] quadratus lumborum, and psoas muscles 
and the change in CSA of the trunk in response to an 
abdominal drawing-in task. These measures of muscle 
size and function were performed using magnetic reso-
nance imaging. Availability of players for competition 
games was used to assess the effect of the intervention 
on the occurrence of injuries. The motor control pro-
gram involved performance of voluntary contractions 
of the multifidus and transversus abdominis muscles 
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Table 1. Evaluation of studies based on the PEDro scale
Q

uality

PEDro scale

Random
ly

Allocation w
as concealed

sim
ilar at baseline

Blind subjects

Blind therapists 

blind assessors

Adequate follow
 up

Intention to treat

betw
een group

Point estim
ate and vari-

abilityAuthor's (Year)

High8YesYesYesYesYesYesNoNoYesYesNambi et al. (2020) [17]

High8YesYesYesYesNoYesYesNoYesYesNg et al. (2015) [18]

Fair6YesYesYesYesNoNoNoNoYesYesHides et al. (2012) [19]

Fair7YesYesYesYesNoNoNoYesYesYes

Roussel et al. (2014) [20] 
dancers do not often train their physical fitness outside dance 
classes. Reduced aerobic capacity, lower muscle strength and 

altered motor control have been suggested as contributing factors 
for musculoskeletal injuries in dancers. This randomized controlled 
trial examined whether an intervention program improves aerobic 

capacity and explosive strength and reduces musculoskeletal 
injuries in dancers. Forty-four dancers were randomly allocated to 

a 4-month conditioning (i.e. endurance, strength and motor control 
training

Fair6YesYesYesYesNoNoNoNoYesYes

Kobesova et al. (2021) [21] 
 controlled trial with blinded outcome assessors.Setting:University 

Hospital, Department of Rehabilitation and Sports Medicine.
Participants:Twenty elite cross-country skiers aged 17 to 27 years.

Interventions:Ten cross-country skiers integrated 3 types of exercise 
targeting segmental motion in mid-thoracic spine into their routine 
training practice for 2 months. The 10 controls performed routine 

athletic training. Main Outcome Measures: The Young Spine 
Questionnaire to measure intensity and frequency of back pain was 
completed at the start and end of study. Tactile sensory perception 
using 10-g Semmes-Weinstein monofilament, thermic perception 
using TIP THERM device, graphesthesia assessed by a touch moni-
tor pencil, 2-point discrimination assessed by a digital caliper, and 

vibration perception assessed by a 128-Hz tuning fork measured in 
mid-thoracic spine 5 times. Results: No significant group differences 

in pain and sensory perception were identified at baseline. Over 
the 2-month study interval, repeated-measures analysis of variance 
revealed that the experimental group improved significantly relative 
to the control group on pain intensity (P=0.005 for cervical, P=0.004 

for thoracic, and P=0.014 for lumbar

High9YesYesYesYesNoYesYesYesYesYesNambi et al. (2020) [22]

High9YesYesYesYesNoYesYesYesYesYesNimbi et al. (2020) [23]

Fair6YesYesYesNoNoNoNoYesYesYesZakaria et al. (2015) [24]

High8YesYesYesYesNoYesYesNoYesYesLena et al. (2022) [25]

High9YesYesYesYesNoYesYesYesYesYesNambi et al. (2021) [26]

High8YesYesYesYesNoYesYesNoYesYesGrabow et al. (2017) [27]

Fair6YesYesYesYesNoNoNoNoYesYesMendis et al. (2016) [28]

High8YesYesYesYesNoYesYesNoYesYesLena et al. (2019) [29]

Fair6YesYesYesNoNoNoYesNoYesYesSuzuki et al. (2021) [30]

Fair6YesYesYesNoNoNoYesNoYesYesMizoguchi et al. (2022) [4]

PEDro: Physiotherapy evidence database.
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while receiving feedback from ultrasound imaging. 
Because all players were to receive the intervention, 
the trial was delivered as a stepped-wedge design with 
three treatment arms (a 15-wk intervention, a 8-wk in-
tervention, and a waitlist control who received a 7-wk 
intervention toward the end of the playing season, seg-
mental motion in the mid-thoracic spine [21] controlled 
trial with blinded outcome assessors. Setting: Univer-
sity Hospital, Department of Rehabilitation and Sports 
Medicine.Participants:Twenty elite cross-country skiers 
aged 17 to 27 years.Interventions:Ten cross-country 
skiers integrated 3 types of exercise targeting segmen-
tal motion in mid-thoracic spine into their routine train-
ing practice for 2 months. The 10 controls performed 
routine athletic training.Main Outcome Measures:The 

Young Spine Questionnaire to measure intensity and 
frequency of back pain was completed at the start and 
end of study. Tactile sensory perception using 10-g 
Semmes-Weinstein monofilament, thermic perception 
using TIP THERM device, graphesthesia assessed by 
a touch monitor pencil, 2-point discrimination assessed 
by a digital caliper, and vibration perception assessed by 
a 128-Hz tuning fork measured in mid-thoracic spine 5 
times.Results:No significant group differences in pain 
and sensory perception were identified at baseline. Over 
the 2-month study interval, repeated-measures analysis 
of variance revealed that the experimental group im-
proved significantly relative to the control group on pain 
intensity (P=0.005 for cervical, P=0.004 for thoracic, 
and P=0.014 for lumbar, functional movement system 

Figure 1. PRISMA flowchart
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Figure 1: PRISMA Flowchart 
 

 

 

Different protocols, such as kinesio taping (32), cognitive functional approach, movement patterns, 
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(FMS) training [30], isokinetic and core stabilization 
[22, 23], virtual reality training [26], dynamic and static 
stretching [24] Mézières method [25, 29, 31] rhythmic 
gymnastics, and basketball. Design: Randomized con-
trolled trial. Setting: Training Camp. Participants: One 
hundred and thirty-nine elite athletes with low back pain 
of whom 69 were assigned to the experimental group. 
Intervention: The intervention consists of treatment with 
three lying postures in a 40-minute-long session twice a 
week. The session’s goal was to focus on breathing exer-
cises, spine mobility, and stretching of the back muscles, 
with particular attention to the diaphragmatic, paraverte-
bral, and latissimus dorsi muscles. Outcome measures: 
Assessments such as visual analogue scale (VAS, semi-
customized exercises [4], had been working on elite and 
semi-elite athletes. Figure 2 shows the average of the 
sports that have been worked on in the present studies.

Except for three articles that did not have a control 
group and only compared training methods [19, 24, 28], 
the rest had a control group. In four studies, RMDQ was 
used to evaluate performance or functional disability [18, 
25, 29, 31]. To evaluate the pain level, VAS, NPR, and 
McGill pain questionnaires (short form) were also used 
[18, 22, 25, 26, 29–33]. To evaluate people's quality of 
life, SF-12, SF-39, and SF-36 questionnaires were also 
used in five studies [20, 25, 29, 31, 33]. Functional tests 
that were conducted in the studies included patient-spe-
cific functional scale, Biering-Sorensen test [18], runtas-
tic performance pedometer [25, 29, 31], braked bicycle 
ergometer, standing broad jump test, dance functional 
outcome survey, Baecke questionnaire [20], player's 
wellness 40 m sprint, 4×5 m sprint, submaximal shuttle 
running, counter movement jump, and squat jump [17, 
22], FMS [30], and physical function tests [4, 17]. In five 

studies, data were collected from precision tools, such as 
Semmes–Weinstein monofilament TIP THERM device 
[34], real-time ultrasound imaging 1.5-T Siemens Sona-
ta MR system [19], radiological, biochemical [23], and 
hormonal test [26], magnetic resonance images taken at 
three-time points during the season [28]. Table 2 pro-
vides an overview of the studies included in the study. 
The first steps in evaluating an athlete presenting with 
back pain include a thorough history and physical exam-
ination to uncover the mechanism of injury, identify any 
neurological deficits or signs of more serious injury, and 
direct the physician to take the appropriate actions [7].

4. Discussion

This systematic review aimed to determine the effect 
of the prevention and management protocols for LBP 
in athletes. Based on the inclusion and exclusion crite-
ria, 16 articles with 1,317 subjects were included in the 
study. The present review shows that all the protocols 
implemented during the past 12 years have improved and 
prevented back pain. In these protocols, various methods 
have been used to prevent back pain. In some studies, in 
addition to pain factors, psychological, functional, and 
tissue physiological effects were discussed. The research 
process of the researchers was to activate the trunk mus-
cles with various methods, and the best method that was 
mentioned in most studies was voluntary exercises with 
full knowledge of the person and individual training in 
the correct position.

Most of the reviews have examined studies that are 
more focused on a training protocol or focus on spe-
cific muscle groups, and fewer have examined different 
training methods in improving the pain and functional 

 

Figure 2: Studies Reported Protocols by the Type of Sport 
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Nambi (17) 45 football 

players with 
LBP 
18–25 
years 

 Isokinetic 
training (IT) (n =15) 
 virtual reality training 
(VRT) (n=15) 
control group 
conventional training 
exercises for four weeks 
(n = 15) 

VAS, player 
wellness, 5 items 
(fatigue, sleep 
quality, muscle 
soreness, stress, and 
mood), sprint 
performance (40 m 
sprint performance, 4 

Four weeks following 
training, the VRT group 
shows more significant 
changes in pain intensity 
and player wellness scores 
than IT and control groups. 
Sports performance variable 
scores also show significant 

Overall, this study 
suggests that strength 
training through VRT 
protocol improves 
pain and sports 
performance than IT 
and other conventional 
training in university 

Football, 6

Soccer, 3

Skiing, 2

Rowing, 1

Dance, 1

Volleyball, 1

Baseball, 1

Figure 2. Studies reported protocols by the type of sport
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disability of athletes. Among these articles, nine stud-
ies used the cognitive and stability method alone or in 
comparison with other protocols, which is more than 
50% of the articles. In the evaluation of the quality of 
these articles, the scores obtained are between 6 to 9, 
which are relatively high scores, such protocols can be 
highly effective in improving back pain and functional 
disability of athletes in various disciplines. The results 
of studies show that repetitive and risky movements in 
different sports cause imbalance and muscle weakness in 
the lumbar, pelvic, and central body areas, especially the 
multifidus muscles, diaphragm, pelvic floor, transverse 
and rectus abdominis muscles, and gluteal muscles [19, 
28]. Vital muscles exist in the stability of the lumbopel-
vic region because the transversus abdominis muscle is 
connected to the lumbar vertebrae through the thoraco-
lumbar fascia, and the contraction of this muscle creates 
the lumbar stability of the pelvis, and the contraction of 
the multifidus muscle also improves alignment and sta-
bilizes the vertebral column [35]. Cognitive and stability 
protocols with a focus on designing and implementing 
a type of exercise aiming to maintain and increase local 
lumbar stability through proprioceptive retraining of the 
lumbar-pelvic region using the influence on the organs 
of this region play a crucial role in increasing stability. 
Several protocols have been presented in the reviewed 
studies, and the most prominent ones are discussed.

The Mézières method, which is an individual reha-
bilitation technique with a systematic postural approach 
based on physical and mathematical concepts, deter-
mines functional recovery through the correction of 
body symmetry [31] analyzing their state of back health, 
flexibility, pain, and steps speed. Design: Double-blind 
randomized controlled trial. Methods: A total of 20 play-
ers with LBP from the second soccer division league 
were allocated equally to the experimental and control 
groups (n=10. This method is a safe and adaptive treat-
ment because it is based on static stretching [25]. In 
other words, a close relationship is observed between 
the mind and the body within the Mézières method, and 
this means that the treatment of physical, functional, and 
psychological aspects can improve the attitude, condi-
tion, and quality of life of the athlete with LBP [29]. 
Lena et al have stated in their studies that the benefits 
of this method are observed in a long period of treat-
ment (24 weeks) because the morphological changes of 
muscle imbalance should be corrected again. In several 
articles, this method has been used to treat the back pain 
of athletes to retrain the posture of the whole body indi-
vidually, and the results showed that this method could 
initially increase the flexibility of the back and ulti-
mately reduce the disability and back pain of the athletes 

and also improves the quality of life and performance in 
athletes [25, 29, 31] analyzing their state of back health, 
flexibility, pain, and steps speed. Design: Double-blind 
randomized controlled trial. Methods: A total of 20 play-
ers with LBP from the second soccer division league 
were allocated equally to the experimental and control 
groups (n=10. On the other hand, movement improves 
the size and function of trunk muscles in elite soccer 
players with and without LBP [36] optimize rehabilita-
tion, and enhance performance is a priority for practi-
tioners. Different exercises produce different effects on 
neuromuscular performance. Clarity of the purpose of a 
prescribed exercise is central to a successful outcome. 
Spinal exercises need to be classified according to the 
objective of the exercise and planned physical outcome. 
Objective: To define the modifiable spinal abilities that 
underpin optimal function during skilled athletic perfor-
mance, clarify the effect of spinal pain and pathologic 
conditions, and classify spinal exercises according to the 
objective of the exercise and intended physical outcomes 
to inform training and rehabilitation. Design: Qualitative 
study. Data Collection and Analysis: We conducted a 
qualitative consensus method of 4 iterative phases. An 
exploratory panel carried out an extended review of the 
English-language literature using CINAHL, EMBASE, 
MEDLINE, and PubMed to identify key themes and 
subthemes to inform the definitions of exercise catego-
ries, physical abilities, and physical outcomes. An expert 
project group reviewed panel findings. A draft classifica-
tion was discussed with physiotherapists (n=49. Mendis 
et al investigated the changes in the size of trunk and 
thigh muscles during movement control exercises with 
the help of ultrasound, and the results indicated an in-
crease in the size of these muscles [28]. 

Central stability exercises are also a special method of 
exercise that is usually used for the central muscles of 
the trunk in the treatment of back problems. In these ex-
ercises, Swiss balls of different sizes are applied to train 
the main muscles. These exercises are fun and reduce 
the difficulty of rehabilitation sessions. Exercise with a 
Swiss ball allows the processing of motor messages to 
transmit the best sensory message to the muscles and 
create neuroplastic changes for new motor learning. 
Studies in this field indicate an increase in the activity 
of the human sensory and motor system, which leads to 
a decrease in the intensity of back pain and an improve-
ment in the strength, endurance, and flexibility of the 
trunk muscles and directly stabilizes sports performance 
[26, 37, 38] we aimed to investigate the effects of Tai Chi 
Chuan (TCC). 
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Another effective method that was addressed is the 
Dynamic Neuromuscular Stabilization (DNS) method, 
as a manual and rehabilitative approach to optimizing 
the motor system based on the scientific principles of de-
velopmental kinesiology. Dynamic stability is achieved 
through precise muscle coordination by the central ner-
vous system. This method provides a framework for 
understanding the mutual integration of the skeleton, 
joints, muscles, and nerves along the dynamic kinetic 
chain [39] spinal extensors, gluteals or any other muscu-
lature; rather, core stabilization is accomplished through 
precise coordination of these muscles and intra-abdom-
inal pressure regulation by the central nervous system. 
Understanding developmental kinesiology provides a 
framework to appreciate the regional interdependence 
and the inter-linking of the skeleton, joints, musculature 
during movement and the importance of training both 
the dynamic and stabilizing function of muscles in the 
kinetic chain. The dynamic neuromuscular stabilization 
(DNS). It was also done with a particular emphasis on 
the quality of training, complete awareness of the body, 
and prevention of hyperactivity. This training process 
makes the peripheral mechanoreceptors participate 
in the actions of the trunk muscles. Finally, the results 
of studies in this field show that a new sports program 
based on the principles of dynamic neuromuscular stabi-
lization (DNS), which targets stabilization and segmen-
tal movement in the middle part of the thoracic spine, 
may reduce back pain and improve the quality of sensory 
perception in athletes [21, 34, 39] controlled trial with 
blinded outcome assessors.Setting:University Hospi-
tal, Department of Rehabilitation and Sports Medicine.
Participants:Twenty elite cross-country skiers aged 17 
to 27 years.Interventions:Ten cross-country skiers inte-
grated 3 types of exercise targeting segmental motion 
in mid-thoracic spine into their routine training prac-
tice for 2 months. The 10 controls performed routine 
athletic training.Main Outcome Measures:The Young 
Spine Questionnaire to measure intensity and frequen-
cy of back pain was completed at the start and end of 
study. Tactile sensory perception using 10-g Semmes-
Weinstein monofilament, thermic perception using TIP 
THERM device, graphesthesia assessed by a touch mon-
itor pencil, 2-point discrimination assessed by a digital 
caliper, and vibration perception assessed by a 128-Hz 
tuning fork measured in mid-thoracic spine 5 times.
Results:No significant group differences in pain and 
sensory perception were identified at baseline. Over the 
2-month study interval, repeated-measures analysis of 
variance revealed that the experimental group improved 
significantly relative to the control group on pain inten-

sity (P=0.005 for cervical, P=0.004 for thoracic, and 
P=0.014 for lumbar.

Another method that was addressed in Nambi’s stud-
ies is VRT, an advanced rehabilitation method dependent 
on artificial intelligence and machine learning because it 
accelerates the motor learning process in a step-by-step 
feedback manner. Tasks and games are customized ac-
cording to the needs of the patient and the therapist and 
provide the environment and activities in real-time [17, 
26, 40]. It also stimulates cognitive properties through 
sensory feedback (auditory, visual, and tactile), activates 
cortical and subcortical brain neurons, and reduces the 
feeling of pain in the body. In addition, it improves the 
functional capacity and perception of athletes by provid-
ing different physical activities [41]. Studies have also 
shown that VRT breaks the cycle of fear of movement 
through pain distraction techniques and has extensive 
beneficial effects on pain relief [26]. 

The common goal in all the presented protocols was to 
reduce pain and improve the quality of life of the athletes. 
Chiropractic treatments are an alternative treatment and 
have a temporary effect despite the activation of muscle 
receptors, but it should be done by trained people, and it 
is better to use multifaceted programs [42]. Kinesio tap-
ing is also an alternative treatment that needs more stud-
ies to evaluate its effects because studies have shown few 
benefits [43]. Other previous studies that combined dif-
ferent rehabilitation methods showed better results when 
manual therapy and exercise therapy were administered 
to subjects [44]. Scientific communities widely investi-
gate the benefits of exercise for the health of people with 
low back pain, but the results of this research cannot be 
generalized to all people because the individuality and 
the motivation to explore the movement are of a diverse 
nature [45]. However, definitive results in this field need 
more and more detailed investigations in future studies.

5. Conclusion

According to the results from the articles, it can be 
proved that among the therapeutic interventions used, 
the exercises that tried to integrate the deep and superfi-
cial muscles by correcting the person’s posture and call-
ing the muscles correctly had the greatest effect on the 
balance of the muscles. They created this process with 
mental knowledge and complete awareness of the per-
son and finally created factors of strength, endurance, 
and flexibility in tissues. What was mentioned in all the 
studies was the individualization of the multifaceted pro-
tocols according to the needs of the individual.
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Limitations

The terms “back pain” and “back injury” are different. 
Sometimes, the athlete complains of pain, but during the 
clinical examination, the pathology of the injury is not 
diagnosed for him. In the studies, these two terms are 
not properly distinguished, which was a challenge in this 
study. The limitations of this study include lack of inclu-
sion of studies other than English and articles that were 
not presented as RCTs.
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