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Abstract
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  The body posture control is a complex function of the human body that continuously controls and regulates balance. By studying the 
literature on the most commonly appearing musculoskeletal degenerative diseases, it appears that there is a common mechanism 
affecting the balance through the arthrogenic muscle 2inhibition. In order to manage this mechanism, we found that manual therapy 
and/or medical exercise are the interventions of choice, with the exercise having a range from simple movements through simple 
assessment, more specific with the guidance or help of a trainer, or neuromuscular reeducation through personalized assessment 
and guidance from a physical therapist. Objectives: We want to identify the best intervention between simple exercises or neuro-
muscular reeducation after applying manual therapy techniques for musculoskeletal degenerative diseases. No comparison between 
these two methods after manual therapy application could be found in the literature despite the total indication for exercise after 
manual therapy techniques. Methods: 63 patients took part in the study. They all suffered from the 10 most commonly appearing 
musculoskeletal degenerative diseases. We tested VAS-pain, FABq for functionality, center of mass characteristics for balance and 
posture. Results: Both intervention groups showed improvement, with the neuromuscular reeducation group showing statistically 
significantly better results in all areas.

Introduction
We reviewed the most common musculoskeletal disorders that 

affect the standing posture control, and these are: shoulder arthri-
tis, low back pain, lumbar disk degeneration, knee osteoarthritis, 
hip osteoarthritis, cervical disk degeneration, cervicobrachial syn-
drome, temporomandibular joint problems, cervicogenic heada-
che, ankle oosteoarthritis.

The balance system

Posture control is defined as the act of maintaining, achieving, 
or restoring balance during any posture or activity [1]. It is a com-
plex function of the human body that includes the central nervous 
system (CNS) giving the output commands, the somatosensory in-
put for regulating the balance and the musculoskeletal system as 
the executor of the output commands [2].

A slight deviation from a perfect standing position has a result-
ing torque that, due to gravity force, accelerates the body further 
from the former position. In order to control the stance, the desta-
bilizing force of the gravity has to be compensated from a correct-

ing torque through the feet on the standing surface [3]. Thus, even 
if a person is standing totally motionless, it is impossible to keep his 
center of gravity totally stable since even the standing position is by 
nature an unstable activity that requires periodic and coordinated 
corrections in order to overcome the destabilizing force of gravity. 

Posture control

When the muscles responsible for maintaining the correct pos-
ture of the body are not stimulated to resist gravity for an extended 
period of time, such as when someone gets tired in a static position, 
their ability to stabilize is disrupted and results in muscle weak-
ness. Similarly, any pathology in and around a joint can affect the 
quality of sensory stimuli thus causing reduced proprioception and 
disorganization of automatic adjustments of posture to sensory 
stimuli [2]. The deficit in the stability of the motor system causes a 
compensatory mechanism since the function of stabilization passes 
to the motor muscles. Therefore, as a side effect, such compensa-
tion leads to increased motor muscle activity (hyperactivity) and 
decreased agility, which may eventually lead to a pathological chain 
reaction in the musculoskeletal system [4].
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All degenerative diseases included in our study have as their 
main cause in their pathophysiology some articular damage or in-
flammation, with the above mechanism being able to be applied to 
all the pathologies that are included in our study. This is the com-
mon element on which we based that there is a similar pathophysi-
ology of the deficit mechanism in the posture and balance of the 
people suffering from them. So, we studied and compared the effect 
of our interventions on the 10 above degenerative musculoskeletal 
diseases.

According to the study by Rice and McNair, 2010, there are 3 
spinal reflexes that may all contribute as a synergy to the appearan-
ce of arthrogenic muscle inhibition, a local change in muscle tone 
after ultimately causing reduced activity of the extensor muscle. 

In short, we refer to the existing mechanism, where the pres-
ence of pain and/or afferent stimuli from inflammation, edema, ar-
ticular instability or even injury to a skeletal joint leads to reduced 
neurological activity of the muscles that move or even stabilize this 
joint [5].

Management
The management of joint damage aims to control pain and im-

prove functionality with manual therapy techniques and exercise 
being cost effective and safe interventions in reducing pain impro-
ving the patient‘s range of motion and physical function [6]. In re-
gard to arthrogenic muscle inhibition, two groups of mechanisms 
could help: By reducing afferent stimuli from the joint and through 
direct irritation of the extensor muscle [7,8].

Manual therapy

Manual therapy in regard to its application, varies greatly since 
it is a complete method aimed at the complete rehabilitation not 
only of musculoskeletal problems but also of many other health 
problems. Referring to the passive methods for the management 
of symptoms we encounter mostly in the research and thus, to the 
daily practice of modern manual therapy application, these would 
be divided into manipulations and mobilization techniques [9,10].

Exercises and re-education

For optimal and established results, as well as intervention in 
the other areas, adequate neurological control and coordination is 
required for stability during posture and joint movement in order 
to cope with daily activities without overloading and injuring its 
structures [11,12].

Methodology

The purpose of this research was to highlight whether it is 
worth for a physical therapist to apply neuromuscular retraining 
exercises (NR) in relation to simple exercises (SE) in patients with 

degenerative musculoskeletal diseases in a session where they also 
supply manual therapy techniques.

The hypothesis underlying the research are: H0 that the two 
methods will not make a substantial difference and H1 that there 
will be a statistically significant difference. Proof that SE is simi-
larly efficient or even better than NR could make it much easier and 
more economical to approach the rehabilitation of degenerative 
musculoskeletal diseases since it could free up time and training 
from therapists involved in the implementation of specific, guid-
ed exercises. Proof that NR is more efficient than SE would guide 
therapists in further implementing such exercise programs that, 
although they require more training of both the therapist and the 
patient, deserve to be implemented.

The study was carried out within the premises of a modern 
physiotherapy center based in a city. The admission -rejection 
criteria were dominantly the indications and contraindications to 
manual therapy application.

Randomization

The 63 participants were selected sequentially and randomly 
assigned to the two SE or NR treatment groups using a simple ran-
domization method by creating a sequence of numbers using an 
online randomization tool.

The receptionist of the physiotherapy center created a record 
with the patient’s personal data. Then the patient was moved to 
a closed, soundproof room. The head PT performed the baseline 
measurements. Blind to the intervention group, the head PT filled 
out questionnaires and consent forms with the patient and was not 
actively involved in any part of the implementation of the interven-
tions. After, another PT of the institution according to availability 
performed the interventions, blind to the study. The head PT per-
formed the final measurements after the 6th treatment. The clinical 
trial was double blind.

Interventions
Manual therapy

Manual therapy intervention under KEOMT (IFOMPT, 2020) 
was selected for application in both intervention groups. It was 
performed randomly by a physiotherapist of the physical therapy 
center specializing in KEOMT manual therapy for at least 3 years 
and at the same time there was a supervising hand therapist with 
experience of at least 8 years.

Neuromuscular re-education

The NR intervention group, after the manual therapy inter-
vention of each session, special core stabilization exercises were 
performed, in the presence of the same therapist who applied the 
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manual therapy intervention. We asked the patient to perform the 
exercises at home every day. The patient was also trained to acti-
vate the same mechanism during his activities [13].

Simple exercises

The SE intervention group, simple exercises were performed in 
the presence of the same therapist who applied the manual thera-
py intervention after their application, at each session. The patient 
was asked to perform the exercises and at home daily.

Data collection tools and measures

The instant effect on the efficacy in analgesia of the two inter-
vention groups NR and SE was obtained by measuring the intensity 
of pain with a visual analogue scale (VAS - Pain).

The FABQ questionnaire measures the beliefs and fears at work 
and physical activity.

FABq final - 
FABq baseline

VAS final - 
VAS baseline

SD x final - SD 
x baseline

SD y final - SD 
y baseline

Pressure center distance final - 
Pressure center distance baseline

Z -4,668c -4,971c -,093d -2,898c -2,627c

Asymp. Sig. (2-tailed) ,000** ,000** ,926 ,004** ,009**
a. Intervention Group = SE

b. Wilcoxon Signed Ranks Test
c. Based on positive ranks.
d. Based on negative ranks.

Table 1: S Group measurement statisticsa,b.

Measurement of center of gravity sway with a pressure plat-
form, as a measurement of the body‘s dynamic neuromuscular jo-
int control ability [14,15]. The variables analyzed to measure the 
standing upright sway are the peak-to-peak amplitude (CoPmax) 
and the standard deviation (CoPsd) of the center of pressure (CoP) 
swing on the anterior and transverse axis [16].

Statistical analysis
We used the SPSS 26.0 statistical program for the data analysis.

Sample descriptive statistics
There were no statistically significant differences between the 

groups at the baseline for he age and the gender, and while there 
were differences on the pathology frequencies, both groups had 
about 60% pathologies of the lumbar area and lower extremities.

SE group differences
It appears that there is a statistically significant difference (p 

< 0.05) between the baseline and end in most tests, except for the 
standard deviation x.

NR Group differences
From the above table it appears that there is a statistically sig-

nificant difference (p<0.05) between the baseline and the end in 
all tests.

Between the groups differences

It can be observed that there were no statistically significant 
differences at the baseline, with the exception of the standard devi-

ation on the y-axis. However, at the final measurement there was a 
statistically significant difference between the groups in pain per-
ception (as shown by VAS), in sway of the x and y axes, but also at 
the balance, as shown by the distance of the pressure center. The 
only measurement where there is no statistically significant differ-
ence between the two groups is at the fear of movement, as shown 
by the FABq scale.

FABq final - 
FABq baseline

VAS final - 
VAS baseline

Standard deviation 
x final - Standard 

deviation x baseline

Standard deviation 
y final - Standard 

deviation y baseline

Pressure center distance final 
- Pressure center distance 

baseline
Z -4,598c -4,923c -4,154c -4,154c -4,154c

Asymp. Sig. 
(2-tailed)

,000** ,000** ,000** ,000** ,000**

Table 2: NR Group measurement statisticsa,b

a. Intervention group = NR

b. Wilcoxon Signed Ranks Test

c. Based on positive ranks.

** Statistically significant difference at two-tailed level 0.01.
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FABq  
baseline

VAS  
baseline

Standard deviation x 
baseline

Standard deviation y 
baseline

Pressure center  
distance baseline

Mann-Whitney U 459,000 464,000 406,000 343,000 368,500
Wilcoxon W 955,000 992,000 934,000 839,000 864,500

Z -,509 -,451 -1,237 -2,103 -1,753
Asymp. Sig. (2-tailed) ,611 ,652 ,216 ,035* ,080

Table 3: Baseline measurement between the groups statisticsa.
a. Grouping Variable: Intervention group.

FABq final VAS final Standard deviation 
x final

Standard deviation 
y final

Pressure center 
distance final

Mann-Whitney U 372,500 305,000 356,000 346,500 264,000
Wilcoxon W 868,500 801,000 852,000 842,500 760,000

Z -1,700 -2,715 -1,925 -2,055 -3,190
Asymp. Sig. (2-tailed) ,089 ,007** ,05* ,040* ,001**

Table 4: Final measurement between the groups statistics a

a. Grouping Variable: Intervention group

*Statistically significant difference at two-tail level 0.05.

** Statistically significant difference at two-tail level 0.01.

Figure 1: Box plot of differences at the baseline and final  
measurement of the FABq scale, by intervention group.

Figure 2: Box plot of differences at the baseline and final  
measurement of the VAS-Pain score, by intervention group.

Figure 3: Box plot of differences at the baseline and final  
measurement of the x-axis SD, by intervention group.

Figure 4: Box plot of differences at the baseline and final  
measurement of the y-axis SD, by intervention group.

Figure 5: Box plot of differences at the baseline and final  
measurement of the CoP distance, by intervention group.

The effect of gender, age and pathology
The gender, the age and the pathology didn’t have any effect on 

the results per intervention group.

Results

It appears that there is a statistically significant difference be-
tween the groups at the final measurement in pain perception (as 
shown by VAS), in sway of the x and y axes, but also at the balance, 
as shown by the distance of the pressure center. The only measure-

87

Postural Correction and Manual Therapy for Chronic Musculoskeletal Diseases

Citation: Kapernaros Emmanouil., et al. “Postural Correction and Manual Therapy for Chronic Musculoskeletal Diseases”. Acta Scientific Orthopaedics 6.1 
(2023): 84-88.



ment where there is no statistically significant difference between 
the two groups is at the fear of movement, as shown by the FABq 
scale.

Discussion and Conclusion
From this research we can conclude that the pathology affected 

the body posture, and its restoration improved it. However, in many 
studies it is still certain that the full correlation of the mechanism 
of influence of posture on the various musculoskeletal lesions is 
not [17]. Finally, there is not a lot of quality research in relation to 
posture problems and their pathophysiological mechanism.

We would suggest that future researchers conduct studies with 
a more representative sample and more pathologies, or even a 
choice of only one at a time, although it is evident from this stu-
dy that the influence of pathology on balance and posture and its 
rehabilitation were not affected differently from any of the 10 con-
ditions we studied. This is indicative that there may exist a general 
mechanism that when there is a pathology appears, and similarly, 
when the pathology is treated, it improves.

Limitations
The trial sample was chosen by convenience sampling. Thus, the 

representativeness of the population cannot be established and the 
generalization of the results is not safe. This has an effect to the 
external validity of the study. The pathologies that we controlled, 
even if they have same pathophysiological characteristics, are var-
ied, and if we stratified the sample per pathology, we would need 
ten times the sample (n = 60 multiplied per musculoskeletal dis-
ease). We couldn’t perform such a trial not only due to the limited 
budget but also due to the limited time.
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