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Funkcjonalne przejawy poprawy centralnej stabilizacji w trakcie
rehabilitacji oséb z zespolem bolowym ledzwiowego odcinka kregostupa

Functional symptoms of core stability improvement in rehabilitation of patients with low back pain syndrome
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Streszczenie

Cel pracy. Celem pracy byto dokonanie oceny efektywnosci ¢wiczen gtebokich mieéni tutowia oraz ich wptywu na pacjentéw z zespotem bélowym ledzwiowego odcinka
kregostupa.

Materiat i metody. Grupa badawcza sktadata sie z 46 osdb, w tym 30 kobiet oraz 16 mezczyzn, wsrdd ktdrych wystepowaty dolegliwosci bolowe czesci ledzwiowej
kregostupa. Wiek badanych miescit sie miedzy 32. a 62. rokiem Zycia oraz wynosit Srednio 47 lat. Narzedziem badawczym byt miedzynarodowy kwestionariusz Revised
Oswestry Low Back Pain Disability, zawierajacy 10 pytan na temat odczu¢ bolowych podczas wykonywania czynnosci codziennych oraz samodzielnie opracowany
formularz, zawierajacy 6 pytan, w tym jedno dotyczace poziomu odczuwanego bolu. Po wypehieniu ankiet badani zostali objeci 30-dniowym programem rehabilitacyjnym,
w ktérym zastosowano ¢wiczenia wzmacniajace miesnie glebokie tutowia. Program obejmowat 3 spotkania w tygodniu, w trakcie kazdego z nich pacjenci realizowali
zadany scenariusz przez 30 minut. Po zakonczeniu ostatniego cyklu programu badani zostali zobligowani do ponownego wypelnienia kwestionariusza oraz formularza.
Wyniki. Laczny poziom dolegliwosci po cyklu treningowym wynosit 7,91 oraz zmniejszyt sie w istotny statystycznie sposob w stosunku do wartosci przed cyklem
treningowym, kiedy wynosit 23,59, réznica réwna jest 15,67.

Zawarte w pracy wyniki wyraznie wskazuja na zmniejszenie sie odczu¢ bolowych wérdd pacjentéw poddanych analizie. Po przeprowadzeniu pelnej miesiecznej terapii
Srednia odczuwalnego bélu, mierzona skalg VAS, zmniejszyta sie o 2,2 pkti wyniosta 3,67 pkt.

Whioski. Przeprowadzone badania wskazujg, ze terapia w postaci cyklu ¢wiczen mieéni gtebokich wptywa w znaczacy sposéb na zmniejszenie sie subiektywnych odczué
bélowych wsréd badanych. Odnotowano korzystny wptyw przeprowadzonej rehabilitacji na ogélny poziom sprawnosci fizycznej. Wyniki przeprowadzonego badania
sugerujg, Ze terapia w postaci wzmacniania gorsetu miesniowego tutowia jest skuteczng formg leczenia dolegliwosci bolowych ledzwiowego odcinka kregostupa.

Stowa kluczowe:
zespoty bélowe ledzwiowego odcinka kregostupa, trening funkcjonalny, gorset miesniowy tutowia, VAS, kwestionariusz Revised Oswestry Low Back Pain Disability

Abstract

Aim. The goal of the below work was to estimate the effectiveness of deep torso muscles exercises and its influence on the low back pain syndrome.

Material and methods: Research group consisted of 46 individuals, including 30 women and 16 men, who suffered from the low back pain syndrome. Age range of patients
was between 32 and 62 years old, with the average age of 47 years old. Two research tools were used in the above work, the international questionnaire Revised Oswestry
Low Back Pain Disability which contains 10 questions about the pain sensations during performing daily activities, and self-created questionnaire containing 6 questions
including one about the level of pain felt by the patient. After filling both questionnaires patients took part in the 30 day long rehabilitation program where exercises
strengthening the deep torso muscles were performed. After they finished the program, the individuals were asked to fill questionnaires again.

Results. Total level of health complaints after training cycle was 7.91 and decreased in a statistically significant way in relation to the value before the training cycle when it
was 23.59, the difference being 15.67. The results arousing from the study clearly indicate a decrease in pain sensations among patients submitted to this analysis. After

a full monthly therapy, average perceptible pain measured by the VAS scale decreased by 2.2 points and amounted to 3.67 points.

Conclusions. Performed tests clearly indicate that deep muscle exercise therapy repeated in cycles significantly reduced the subjective pain sensations among examined
patients. General physical fitness improvement was also observed. Final results of research prove that strengthening of the torso muscles is an effective way of low back pain
treatment.

Key words:
low back pain syndrome, functional training, deep torso muscles, VAS, Revised Oswestry Low Back Pain Disability Questionary
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Introduction

Recent years in physiotherapy brought up many new forms of
low back pain syndrome therapy. Research conducted for the
purpose of this study mainly focuses on the impact of
exercises strengthening the muscular corset of the torso and
their correlation with low back pain syndrome. The term core
stability is defined as a cylinder-shaped space limited by
muscles from each side. Proper functioning of functions
stabilizing the human motion system is dependent on the
cooperation of three sub-systems, which consists of: the
nervous system (control function), the myofascial system and
the articular-ligament system. Proper functioning of these
components characterizes body control in dynamic and static
conditions. Active stabilizing system consists of local muscles
(short, single-joint which main task is to stabilize individual
segments of joints), and global muscles (long, multi-joint
which main task is to generate moment of force between
individual segments). Proper activity of myofascial system is
associated with proper muscular timing in which before
making peripheral movement, the nervous system is the first
to activate local muscular system responsible for protecting
motion segment from unfavorable activity of shearing forces.
The predominant function of the transverse abdominal muscle
has been well documented. Research have shown that in a he-
althy body system before the peripheral movement is perfor-
med, this deep muscle of the local system is activated first.

The aim of the study

The aim of this study was to carry out an assessment of
effectiveness of central stabilization exercises in the
rehabilitation of people with low back pain syndrome.
Research group consisted of 46 individuals — 30 women and
16 men, who suffered from the low back pain syndrome. The
age of patients ranged between 32 and 62 years old, with an
average age of 46.5 years old. 39 of the researched group
assessed their current health state as average, 6 as bad, and 1
considered it good.

Materials and methods

Research tools used for this study were: Revised Oswestry
Low Back Pain Disability questionnaire from which
information on the type of pain was obtained; characteristic
data form from which information on pain intensity in VAS
scale was obtained; and personal data form. Research group
was subject to questionnaire twice in the very beginning and
one time after taking part in a 30-day rehabilitation program.
The training included stimulation of deep torso muscles in low
and high positions, the ability of maintaining muscle tension
in static conditions. The final stage of therapy included
improvement of these skills in dynamic conditions.
Rehabilitation meetings took place

3 times in a week in 30 minute sessions. The statistics analysis
was carried out by “R” programming language, version 3.4.3
using package ggplot2 to generate graphs. Data was presented
in form of distribution tables/charts. Normality approximation
was evaluated by Shapiro-Wilk test because none of the
analyzed variables fulfilled the normality assumption (p <
0.05). Comparisons between groups were carried out using
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non-parametric model. Comparison of pain prior and after
rehabilitation was conducted by unilateral Wilcoxon signed-
rank test. The results were shown in form of graphs — box plot
type, presenting median value, interquartile range, and range.
Additionally, change of subjective health state of the persons
included in the survey was analyzed by bilateral Wilcoxon
signed-rank test and also by precise Fisher test. Value a. = 0.05
was assumed in the above analysis.

Results

In the analyzed group, the pain sensation value after training
was 3.67 thus decreased in a statistically significant way in
relation to the value of pain sensations before the training
when it was 5.87, the difference equals to 2.2 (Tab. 1).

Tab. 1. Reduction of pain sensations in the studied group

The mean (* standard deviation) Median (95% confidence interval)

Before training 5.87 (£ 0.91) 6 (95% CI: 5-6)
After workout 3.67 (= 1.27) 4 (95% CI: 3-4)
Difference 2.2 (x£0.81) 2 (95% CIL: 2)

One-sided Wilcoxon test for observation pairs p = 1.825 x 10-°

Pain intensity after the training was 0.87 and decreased in
a statistically significant way in relation to the value before the
training when it was 3.11, the difference equals to 2.24 (Tab. 2).

Tab. 2. Reduction of pain intensity among the examined group

The mean (* standard deviation) Median (95% confidence interval)

Before training 3.1 (+1.2) 3 (95% CI: 2-4)
After workout 0.87 (= 0.86) 1(95% CI: 0-1)
Difference 224 (£ 1.54) 3 (95% CI: 2-3)

One-sided Wilcoxon test for observation pairs p = 2.025 x 10

Value of pain sensation during caring/nursing after the
training was 0.52 and decreased in as statistically significant
way in relation to sensations before the training when it was
2.52, the difference being 2 (Tab. 3).

Tab. 3. Reduction of pain during social life among the studied group

The mean (% standard deviation) Median (95% confidence interval)

Before training 2.52 (= 1.01) 3 (95% CI: 2-3)
After workout 0.52 (£ 0.51) 1 (95% CI: 0-1)
Difference 2(*1.17) 2 (95% CI: 2-3)

One-sided Wilcoxon test for observation pairs p = 2.396 < 108
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Pain during raising up after the training was 1.48 and decreased
in a statistically significant way in relation to value before the tra-
ining when it was 3.24, the difference equals to 1.76 (Tab. 4).

Tab. 4. Difference in the total Oswestry form ratings

The mean (* standard deviation) Median (95% confidence interval)

Before training 3.24 (£ 1.39) 4 (95% CI: 2-4)
After workout 1.48 (£ 0.59) 2 (95% CI: 1-2)
Difference 1.76 (+ 1.55) 2 (95% CI: 1-3)

One-sided Wilcoxon test for observation pairs p = 2.050 x 1077

The value of pain sensation during walking after the training
was 0.39 and decreased in statistically significant way in
relation to value before the training when it was 1.07, the
difference equals to 0.67 (Tab. 5).

Tab. 5. Reduction of pain when walking among the study group

The mean (% standard deviation) Median (95% confidence interval)

Before training 1.07 (= 0.98) 1 (95% CI: 1-1)
After workout 0.39 (£ 0.49) 0(95% CI: 0-1)
Difference 0.67 (+ 1.16) 0(95% CI: 0-1)

One-sided Wilcoxon test for observation pairs p = 2.699 x 10

Pain while sitting down after the training was 1 and decreased
in a statistically significant way in relation to value before the
training when it was 2.74, the difference equals 1.74 (Tab. 6).

Tab. 6. Reduction of pain when sitting among the study group

The mean (% standard deviation) Median (95% confidence interval)

Before training 2.74 (+ 1.36) 3 (95% CI: 2-4)
After workout 1(+0.6) 1(95% CI: 1-1)
Difference 1.74 (£ 1.57) 2 (95% CI: 1-3)

One-sided Wilcoxon test for observation pairs p = 3.104 x 1077

Pain during sleep after the training was 0.48 and decreased in
a statistically significant way in relation to value of pain
sensation before the training when it was 1.54, the difference
equals 1.07 (Tab. 7).
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Tab. 7. Reduction of pain when sleeping among the study group

The mean (% standard deviation) Median (95% confidence interval)

Before training 1.54 (£ 1.17)
After workout 0.48 (£ 0.59)
Difference 1.07 (£ 1.36)

One-sided Wilcoxon test for observation pairs p = 1.588 x 107

The value of pain sensation during social life after the training
was 0.65 and decreased in a statistically significant way in
relation to value before the training when it was 2.52 the
difference being 1.87 (Tab. 8).

Tab. 8. Reduction of pain during social life among the studied group

1(95% CI: 1-2)
0(95% CI: 0-1)
1(95% CI: 1-1)

The mean (* standard deviation) Median (95% confidence interval)

Before training 252 (+1.13)
After workout 0.65 (+0.77)
Difference 1.87 (£ 1.68)

One-sided Wilcoxon test for observation pairs p = 2.418 x 107

Pain during travelling after the training was 0.48 and
decreased in a statistically significant way in relation to value
before the training when it was 2.35, the difference equals
1.87. The value of intensity of pain sensation after the training
was 1.22 and decreased in a statistically significant way in
relation to value before the training when it was 2.87, the
difference being 1.65. Total level of health complaints after
training cycle was 7.91 and decreased in a statistically
significant way in relation to the value before the training
cycle when it was 23.59, the difference being 15.67 (Tab. 9).

Tab. 9. Difference in the total Oswestry form ratings

2 (95% CI: 2-3)
0(95% CI: 0-1)
2(95% CI: 1-3)

The mean (* standard deviation) Median (95% confidence interval)

Before training 23.59 (+/-9.38)
After workout 7.91 (+/-3.6)
Difference 15.67 (+/-11.21)

One-sided Wilcoxon test for observation pairs p = 1.759 x 10

The results arousing from the study clearly indicate a decrease
in pain sensations among patients submitted to this analysis.
After a full monthly therapy, average perceptible pain
measured by the VAS scale decreased by 2.2 points and
amounted to 3.67 points.
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Discussion

Year after year, dysfunctions within lower spine part are an
increasingly frequent cause of limitations of professional activity as
well as social life among the society. Treatment of this type of
ailments includes non-invasive methods as well as operational
methods.

The therapy of this ailments became subject of many scientific works
where scientists make attempts to determine which form of therapy
will ensure full recovery of patients. Factors causing pain in lumbar
part of spine include disturbances in the functioning of mechanism of
lumbar-pelvic stabilization. Manohar Panjabi’s researches clearly
indicate the dependency between the weakening of the strength of the
joint stabilizing muscles and the increase of the neutral zone. He also
draws attention to the ability of the muscle to long-term tonic
contraction, which protects the joint, and provides it with an optimal
range of sliding, as an internal factor ensuring coherence of the
mobility system.

Paul Hodes in his “Kinesiotherapy in the stabilization of lumbar-
pelvic system” states that a characteristic feature of low back pain
syndrome is the disability of primary function of transverse
abdominal muscle. During research done on a group of people with
chronic back pains lack of ability to release the tension of the
transverse abdominal muscle during movement of peripheral joints
was observed. This could lead to occurrence of dysfunction in a given
part of the body, in consequence to pain.

Results included in this study clearly show decrease in pain
sensations among patients submitted to analysis. After conducting full
monthly therapy, average value of perceptible pain measured by VAS
scale decreased by 2.2 points and was equal to 3.67.

Deep muscles training impact on low back pain syndrome was
presented in Joanna Golec’s and co-author’s work in 2016. Authors of
this study after conducting therapy on a group of patients have
observed the same trend according to which value of perceptible
subjective pain measured by VAS scale decreased by an average of
2.6 points. Results of research carried out by Young-Dae and Yeon-
Seop seem to prove similar tendency in which pain values decreased
by an average of 3.2 points.

This study also analyses the impact of activities activating deep
muscles on the level of functional efficiency/fitness of patients. The
Oswestry questionnaire was used for this. R.A. Donatelli, the author
of “Rehabilitation in Sport”, observes that inappropriate control of
proximal sections of our body has an adverse impact on distal parts,
what in consequence leads to occurrence of overloads in them. Such
situation in a long term may lead to function disability and
occurrence of pain.

Above phenomenon is described in “Clinical sport medicine” which
authors are P. Brunker and

K. Khan. They claim that healthy and efficient complex of muscles
stabilizing the torso constitute the base for limbs movement and is
also a factor guaranteeing protection of lumbar part of spine from
unfavorable impact of shearing forces.

Our study clearly shows improvement of general physical fitness
during everyday activities. As a result of carrying out deep muscle
training, group of analysed patients obtained a result equal to 7.91.
While, at the beginning the result amounted to 23.59 and decreased
by an average of 15.67 points.

From Rassmussen Barry and co-authors’ research also appears that phy-
sical exercises have great impact on the improvement of general fitness.
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Andrusaitis and co-authors’ work illustrates results in which a group
of patients submitted to training obtained an average value of 3.4 po-
ints, while as before the therapy it was 11.8.

Limitation of pain ailments and increase of functional efficiency of
patients was also observed in O’Sullivan and co-authors study, 1997.

Conclusions

Research on group of patients with low back pain syndrome confir-
med that deep torso muscles exercises significantly decrease subjec-
tive pain sensations.

Beneficial effects of central stabilization training on the level of ge-
neral physical fitness during performing daily activities of persons
with low back pain syndrome were noted.

Therapy in the form of regular exercises strengthening the corset of
the deep torso muscles is an effective form of treatment of low back
pain, and also reduces the risk of its occurrence.
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