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Poréwnanie skutecznosci zabiegdéw fizykalnych z treningiem
stabilizacji centralnej w leczeniu pacjentéw z zespotem bélowym

dolnego odcinka kregostupa
Compatrison of the effectiveness of physical treatments with central stabilization training in the
treatment of patients with lower back pain syndrome

MERGSIERE AT RAYIET AR PR EIZA T LR

Pawet Gasior(A.B.C.D.EFG)

Zaktad Wychowania Fizycznego i Sportu, PPUZ w Nowym Targu /
Department of Physical Education and Sports, Podhale State College of Applied Sciences in Nowy Targ, Poland

Streszczenie

Wstep. Dolegliwos$ci bélowe kregostupa staty sie problemem spotecznym. Wsrad licznych czynnikéw wywotujacych bél najczesciej wymieniane s3: anomalie
wrodzone, zmiany zwyrodnieniowe, stany zapalne, choroby nowotworowe, urazy, béle przecigzeniowe, zaburzenia metaboliczne, problemy psychologiczne,
problemy socjalne. W leczeniu bélu kregostupa najczesciej stosuje sie kinezyterapie, fizykoterapie leczenie farmakologiczne.

Cel pracy. Poréwnanie skutecznosci zabiegéw fizykalnych z treningiem stabilizacji centralnej w leczeniu pacjentéw z zespotem bélowym dolnego odcinka
kregostupa.

Materiat i metody. Badania wykonano na grupie 40 pacjentéw (22 kobiety i 18 mezczyzn) z objawami bélowymi dolnego odcinka kregostupa. Badanych
przydzielono do dwdch grup. Grupa A poddana zostata serii zabiegéw z zakresu fizykoterapii. Grupa B wykonywata trening stabilizacji centralnej nie korzystajac
z fizykoterapii. Przed rozpoczeciem zabiegéw oraz po zakonczeniu rehabilitacji oceniono stopien dolegliwosci bélowych i ich wplyw na codzienny komfort zycia,
wykorzystujac kwestionariusz Oswestry (ODI) oraz skale VAS.

Wyniki badan. Nie stwierdzono istotnej réznicy wynikéw, dotyczacych subiektywnej oceny dolegliwosci bélowych dolnego odcinka kregostupa
zweryfikowanych skalg VAS. W obu grupach zaobserwowano wysoce istotny (p < 0,01) spadek odczu¢ bélowych po terapiach w stosunku do wynikéw z okresu
przed terapia. Nie stwierdzono istotnej réznicy wynikow dotyczacych codziennego komfortu zycia, zweryfikowanych kwestionariuszem ODI w zalezno$ci od
grupy badawczej (p < 0,05). Wysoce istotna (p < 0,01) réznica dotyczy poréwnania wynikéw przed i po terapii w dwéch grupach. Zadna z zastosowanych terapii
nie wykazuje wigkszej skutecznosci w poprawie komfortu zycia codziennego, mimo ze obie terapie w ocenie pacjentéw ten komfort poprawiaja.

Whioski. Cwiczenia stabilizacji centralnej stanowia skuteczna alternatywe dla szeroko stosowanych zabiegéw fizykoterapeutycznych w terapii zespotu bélowego
dolnego odcinka kregostupa lub powinny je skutecznie uzupeinia¢. Badania wlasne nie wykazaty jednoznacznie wiekszej skutecznos$ci zabiegéw fizykalnych

w stosunku do koncepcji ¢wiczen stabilizacji centralne;j.

Stowa kluczowe:
stabilizacja centralna, bdl, odcinek ledzwiowy, fizykoterapia

Abstract

Introduction. Spinal pain syndromes have become a social problem. Among the many factors causing pain, the most frequently mentioned are: congenital
anomalies, degenerative changes, inflammations, neoplastic diseases, injuries, overload pains, metabolic disorders, psychological problems, social problems. In
the treatment of back pain, kinesitherapy, physiotherapy and pharmacological treatment are most commonly used.

Purpose of research. Comparison of the effectiveness of physical treatments with central stabilization training in the treatment of patients with low back pain
syndrome.

Material and methods. The study was performed on a group of 40 patients (22 women and 18 men) with diagnosed lower back pain syndrome. The subjects
were assigned to two groups. Group A has undergone a series of treatments in the field of physical therapy. Group B performed central stabilization training
without using physical therapy. Before the beginning of the treatments and after the end of rehabilitation, the degree of pain and their impact on everyday life
comfort were assessed using the Oswestry questionnaire (ODI) and the VAS scale.

Results of the research. There was no significant difference in the results regarding the subjective assessment of pain in the lower spine, verified with the VAS
scale. In both groups a highly significant (p <0.01) drop in pain sensations after therapies in relation to the results from the pre-therapy period was observed.
There was no significant difference in the results of daily living comfort verified by the ODI questionnaire depending on the research group (p <0.05). Highly
significant (p <0.01) difference concerns the comparison of results before and after therapy in two groups. None of the applied therapies shows greater
effectiveness in improving the comfort of everyday life, despite the fact that both therapies in the assessment of patients improve this comfort.

Conclusions. Central stabilization exercises are an effective alternative to widely used physiotherapeutic procedures in the treatment of lower back pain
syndrome or should be effectively complemented. Our own studies did not show unambiguously higher effectiveness of physical treatments in relation to the
concept of central stabilization exercises.

Key words:
core stabilization, pain, lumbar section, physical therapy
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Introduction

Lower back pain is one of the main reasons for visits to
specialist surgeries. The chronic nature of the symptoms often
has a significant impact on lowering the daily comfort of the
patient, which makes lower back pain a social problem [1].
Epidemiological data indicate that nearly 80% of the
population suffers from dysfunction of the spine and around
the spinal tissues [1]. Among the many factors causing pain,
the most frequently mentioned are: congenital anomalies,
degenerative changes, inflammation, cancer, injuries, overload
pains, metabolic disorders, psychological problems, and social
problems [1,2]. Due to frequent diagnostic problems, the term
- back pain syndrome (LBP) is used. Pain syndrome is not
a disease in itself, but rather a symptom that accompanies
many diseases, whose exact etiology often remains unknown
[3].

In therapeutic management, we can distinguish between
operational and non-operational methods, including
physiotherapy. Most patients qualify for inoperable treatment
combined with broadly understood physiotherapy. Only 2% of
patients with back pain require surgical intervention [4]. The
inoperative treatment of LBP in the lumbosacral segment in
the field of physiotherapy includes, among others, physical
therapy, kinesitherapy, manual therapy and therapeutic
massage.

Physical therapy is often a prescribed method of treatment by
the attending physicians. Studies have shown that patients
consider physical treatments as the most effective method of
LBP rehabilitation [5]. In Poland, this type of therapy is
widely used because of its analgesic effect and reducing
excessive muscle tonus. Diadynamic and interference currents,
in particular Transcutaneous Electrical Nerve Stimulation
(TENS), as well as laser therapy, ultrasound, magnetic field
and thermotherapy are particularly useful in the treatment of
LBP in the lumbosacral (L-S) segment. In order to synergize
the therapeutic effect, it is possible to combine physical
treatments in so-called combined therapy [6].

The period of the last few decades is a time of rapid
development of many new concepts in rehabilitation. One of the
issues that has undergone revolutionary changes in recent years
is the concept of core stabilization. Core stability is the ability of
muscles located in the center of our body to control the neutral
position mainly of the lumbar spine and pelvis (in entire
kinematic chains) during movements. These central muscles are
deep stabilizers, forming a specific core. The core, illustrated as
a barrel surrounding the spine with the anterior wall made of
abdominal muscles, the posterior from the paravertebral and
gluteal muscles, the upper from the diaphragm and the lower
from the pelvic floor muscles and pelvic girdle muscles.
Comprehensive strengthening and activation of muscles
responsible for central stabilization is used as part of prevention,
rehabilitation and fitness improvement programs for the
treatment of various post-traumatic conditions of the lumbar
spine and musculoskeletal system [7].

The significant social consequences of LBP mean that
researchers are still looking for effective treatments for back
pain. Kinesitherapy and physical therapy are quite important
in the treatment of chronic pain.

www.fizjoterapiapolska.pl 81
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Purpose of research

The aim of the study is to compare the effectiveness of physi-
cal treatments with central stabilization training in the treat-
ment of back pain syndrome.

For the purposes of this work, the following research
questions were formulated:

1) What is the effectiveness of physical treatments in the
treatment of patients with lumbar spine pain?

2) What is the effectiveness of central stabilization exercises
in treating patients with lumbar spine pain?

3) Which of the tested methods is more effective in treating back pain?

Research methodology

The study conducted in 2017 covered 40 patients of NZOZ
Zagorzanka - 22 women (average age = 40.1 average body
height = 165.6 cm and average body weight = 66.7 kg) and 18
men (average age = 44.1 average body height = 174.8 cm and
average body weight = 82.4 kg).

All patients had lower back pain symptoms recognized by an or-
thopedic physician. In magnetic resonance imaging (RMI), pa-
tients had discopathy at various L-S levels, of which 10% had
multiple disc hernias. The subjects were randomly divided into
two 20-person groups with the same number of men and women.

Group A underwent a series of physical therapy treatments.
Group B performed central stabilization training without
physical therapy.

Before the start of the treatment and after the rehabilitation, the
degree of pain and its impact on everyday comfort of life were as-
sessed using the Oswestry questionnaire (ODI) and the VAS scale.
Group A underwent a series of physical treatments for three
weeks with a weekend break. Doses and treatment parameters
were selected individually depending on the patient's
condition and pain in accordance with applicable
recommendations. The study used treatments in accordance
with Table 1.

Table. 1. Types and characteristics of physical treatments used in the group (A) of patients

Type of physiotherapy Comments

Duration of pulse: 150-200 s

82

Electrotherapy — TENS currents

Ultrasounds

Laser

Magnetotherapy

Localcryotherapy with liquidnitrogen

Frequency:1-20 Hz
Intensity: do 100 mA
Duration: 20-30 min

Head: 4 cm
Power: 0,5-1,2 W/cm?
Frequency: 1 MHz
Duration: 5-10 min
Dose: 5-20 J/cm?

Wavelength: 808 nm
Frequency: 1-50 Hz

Intensity: 310 mT
Duration: 10-20 min

Duration: 1-3 min

www.fizjoterapiapolska.pl
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Group B had ten 30-minute central stabilization training ses-
sions three times a week for three weeks. The training has been
adapted to the capabilities and functional condition of patients
in accordance with generally applicable standards. Exercisers
were instructed on how to activate stabilizing muscles and set
the pelvis and lumbar spine in a neutral position [7]. Due to the
level of exercisers, exercises based on the so-called control of
the neutral position of LBM muscles in closed and open kine-
matic chains on stable and unstable ground. The subjects carried
out exercise program according to the generally applicable re-
commendations prepared by the author [7, 8, 11]:

1. Starting position: supported knee (Fig. 1). Movement: alternating,
asymmetrical rise of lower limb and upper limb (so-called "super-
man") (Fig. 2). Methodical note: in the position of the alternating
extension lower limb and upper limb the exerciser maintains stability
of the pelvis, not allowing its rotation. Dose: 3 sets of 10 reps.

Rye. 1. ,,Superman” — pozycja wyjsciowa Ryec. 2. ,Superman” — ruch
Fig. 1. "Superman" — starting position Fig. 2. "Superman" — movement

2. Starting position: front supports on the forearms (position
"planks"), lower limbs straight. Movement: maintaining the
"plank position" for 15 seconds (Fig. 3). Methodological note:
the exerciser, during the "plank" position, maintains forward
pelvic tilt. Dose: 5 sets of 15 seconds.

Ryec. 3. Pozycja ,,plank”
Fig. 3. "Plank" position
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3. Starting position: back lying, lower limbs bent at hip and
knee joints at an angle of 90 degrees. Feet on a sensory disk
(Fig. 4). Movement: pelvic lift (Fig. 5). Dose: 3 sets of 10 reps.

—
T

Ryec. 4. Pozycja wyjsciowa — ¢wiczenie nr 3 Ryec. 5. Ruch — ¢éwiczenie nr 3.
Fig. 4. Starting position — exercise No. 3 Fig. 5. Movement — exercise No. 3

4. Starting position: lying with the back of the lower limbs on the
ball (Fig. 6.). Movement: pelvis lift with simultaneous flexion of
the hip and knee (rolling the ball to the buttocks) (Fig. 7, 8). Me-
thodological note: the ball moves in the center line of the bo-
dy. Dose: 3 sets of 10 reps.

]
2

Ryec. 6. Pozycja wyjsciowa — ¢wiczenie nr 4 Ryec. 7. Ruch A — ¢wiczenie nr 4.
Fig. 6. Starting position — exercise No. 4 Fig. 7. Movement A — exercise No. 4

Ryec. 8. Ruch B — ¢wiczenie nr 4.
Fig.8. Movement B — exercise No. 4
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5. Starting position: facing the ladder, with rubber attached to
the ladder in the hands (Fig. 9). Movement: pulling the rubber
backwards by extending the shoulder joints (Fig. 10).
Methodological note: pelvis and fixed trunk — stabilized.
Dose: 3 series of 10 reps.

Ryec. 9. Pozycja wyjsciowa — ¢wiczenie nr 5 Ryec. 10. Ruch — éwiczenie nr 5.
Fig. 9. Starting position — exercise No. 5 Fig.10. Movement — exercise No. 5

6. Starting position: sitting on a ball in front of a ladder, feet
on the width of the hip joints, rubber in the hands and attached
to the ladder (Fig. 11). Movement: pulling the gum up a slant
(Fig. 12) Methodical note: raising the arms should not
aggravate lumbar lordosis, the lower leg and feet do not come
into contact with the ball. Dose: 3 sets of 10 reps.

|
T

Ryec. 11. Pozycja wyjsciowa — éwiczenie nr 6 Ryec. 12. Ruch — éwiczenie nr 6
Fig.11. Starting position — exercise No. 6 Fig. 12. Movement — exercise No. 6
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Two-factor analysis of variance for repeated results was used
to develop the data. The first grouping factor was belonging to
one of two research groups and the second factor was repeated
measurement, i.e. the date before and after rehabilitation.
Tukey's test was used in post-hoc analyzes. Test probability at
p < 0.05 was considered significant and test probability at p <
0.01 was considered significant. The lack of a control group
makes it impossible to verify the results obtained in relation to
the so-called natural medical history which is which is
a limitation of this work.

Results

Prior to the commencement of the study, there were no
significant differences in the level of pain in the examined
groups in the interview. Patients qualified to the group of
physiotherapeutic interventions assessed pain at an average
level of 5.05 points on the VAS scale, while patients
undergoing stabilization training 5.8. (differences were not
statistically significant). Similarly, no statistically significant
baseline differences were recorded in the level of comfort of
life expressed on the ODI scale (18.35 group undergoing
training and 17.60 group in which physical therapy was
planned).

Comparative analysis of results verified by the VAS scale
after three weeks

There was no significant difference in the results regarding
the subjective assessment of lower back pain verified by the
VAS scale, depending on the study group (p < 0.05) before
the start of the study. A significant (p < 0.01) difference
concerns the comparison of results before and after therapy.
In both groups a significant (p < 0.01) decrease in pain
sensations after the therapy was observed in relation to the
results from the period before the therapy. This means that
both patients undergoing central stabilization training as well
as those using physical therapy procedures reported
improvement in pain expressed on the VAS scale. The
interaction between the research group and the date of the
measurements is also very important (p < 0.01), which means
that the magnitude of the decrease in VAS results depends on
the research group and this decrease is higher in the group
subjected to central stabilization training. This means that
central stabilization training is a more effective method than
physical therapy in the fight against lower back pain.

fliaperwsych
3000500
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Tab. 2. Pain sensations on the VAS scale including the group and date of measurement

VAS (before) VAS (after) VAS (change)

Core Physical Core Physical Core Physical
stabilization treatments stabilization treatments stabilization treatments
training training training

Arithmetic average 5.80 5.05 2.50 3.30 —3.3(%* =175
Standard deviation 1.40 1.60 1.82 1.69 1.87 1.55
Minimum 3.00 3.00 0.00 0.00 —6.00 —4.00
Maximum 8.00 8.00 7.00 7.00 0.00 2.00
Lower quartile 5.00 4.00 1.00 2.00 —4.25 -3.00
Upper quartile 7.00 7.00 325 4.00 -2.00 ~1.00

*statistical significance at the level of p < 0.05
**statistical significance at the level of p < 0.01

7,0
6,5
6,0
55
5,0
45
4,0

VAS

3,5
3,0

25
2,0

1,5 W Grupa/Group Zabiegi fizykalne /Physical treatments
- Grupa/Group Trening dabilizacji centralnej/Core stabilization training

1,0
przed/ before po/ gfter

Termin / Term

Fig. 13. Subjective pain assessment on the VAS scale including the group and date of measurement

Comparative analysis of the results in the ODI
questionnaire after three weeks

There was no significant difference in the results regarding daily
comfort of life verified by the ODI questionnaire depending on
the study group (p < 0.05) before the start of the study. A signifi-
cant (p < 0.01) difference concerns the comparison of results before
and after therapy. In both groups a significant (p < 0.01) decrease in the
results after therapy in relation to the results from the period before the-
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rapy was observed. This means that both patients undergoing
central stabilization training as well as those who underwent
physical therapy treatments in the ODI questionnaire noted a si-
gnificant improvement in their pain after therapy compared to
the condition before the start of therapy. The magnitude of the
decrease in ODI results is not dependent on the type of therapy.
This means that none of the therapies used shows greater effec-
tiveness in improving everyday comfort, although both thera-
pies in the opinion of patients improve this comfort.

Tab. 3. Life comfort assessment in the ODI scale including the group and date of measurement

ODI (before) ODI (after) ODI (change)

Core Physical Core Physical Core Physical
stabilization treatments stabilization treatments stabilization treatments
training training training

Arithmetic average 1835 17.60 9.45 12.10 ~8.90%* —5.50%*
Standard deviation 3.79 462 6.66 6.74 6.45 448

Minimum 10.00 10.00 0.00 2.00 ~20.00 ~10.00
Maximum 24.00 25.00 22.00 26.00 3.00 6.00
Lower quartile 17.00 1475 475 8.00 ~13.00 ~8.00
Upper quartile 21.00 21.0 14.25 16.25 275 -5.75

*statistical significance at the level of p < 0.05
**statistical significance at the level of p < 0.01

22

20 ¢

18t

16

14}

oDI

12}

10 ¢

s | ¥ Grupa /Group  Zabiegi fizykalne / Physical treatments
M- Grupa /Group Trening stabilizacji centralnej/ Core stabilization training

przed’ before po /after

Termin/ Term

Fig. 14. Assessment of living comfort in the ODI scale including the group and date of measurement
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Discussion

In the last few years, the effectiveness of central stabilization
training in the treatment of LBP has been the subject of nume-
rous publications, and consequently meta-analyzes, mainly in
English-language literature [9, 10, 11, 12, 13, 14, 15]. The re-
search was aimed at comparing the effectiveness of central
stabilization exercises in relation to other popular methods of
working with lower back pain syndrome. The variety of pro-
cedures and research methodologies used means that their re-
sults are very diverse. They unequivocally confirm the
positive impact of central stabilization training in the treat-
ment of LBP, but in no case do they show a significant advan-
tage over other methods such as manual therapy, general
physical exercises, pharmacotherapy, physical therapy or work
ergonomics instructions.

Such a wide spectrum of achieved results inspired a large
number of researchers [9, 11, 14, 15] to systematize knowled-
ge about LBK therapy using central stabilization exercises.
The fact that the concept of exercises for the lumbar-ilio-pe-
lvic complex is growing in physiotherapy offices and in the
world of sport is recognized by the scientific community sup-
porting the work of practitioners. Valuable meta-analyzes have
appeared about central stabilization training in back pain syn-
dromes. A summary of thirteen different scientific papers by
Ferreira et al. [9] showed that the concept of central stabiliza-
tion training has a significant impact on improving the quality
of life of patients who are in the chronic phase of the disease,
while patients in the acute phase have clearly worse results in
reducing pain lower spine. In his work, Hauggaard [11], clas-
sified studies into those in which other therapeutic methods
demonstrated superiority over the concept of central stabiliza-
tion, those in which better results were achieved using central
stabilization exercises, and those in which the concept of cen-
tral stabilization had a negative impact on LBP therapy . Ma-
cedo et al. [14] in his reports proves the advantage of using
"core stability" exercises over the use of pharmacotherapy, as
well as the positive aspect of supplementing other forms of
therapy with spine stabilization exercises. However, this study
did not show the superiority of this method of working on ma-
nual therapy. In the work from 2010, Franca et al. [10] and
Wang et al. [15] in the 2012 meta-analysis report the advanta-
ge of core stability therapy over other forms of kinesitherapy.
Their observations show that the therapeutic results were bet-
ter on the day of termination of the therapy and, more impor-
tantly, on long-term follow-up. It allows to draw conclusions
that the concept of central stabilization can have a positive ef-
fect on secondary prevention in people with a history of lower
spine disease.

Physical treatments have been used in the treatment of LBP
for many decades, and the rapid development of technology
allows continuous improvement of this form of therapy. There
are many publications in the literature on the effectiveness of
various physical therapy procedures for back pain [16, 17, 18,
19, 20].

Kuciel-Lewandowska et al. [16] showed in their studies that
physical therapy is an effective method of combating pain in
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people diagnosed with osteoarthritis of the spine. Research
results also indicate that the skillful combination of selected
physical therapy treatments allows for a better therapeutic
effect than when using a single treatment.

Zaniewska et al. [17] claim that transcutaneous electrical
nerve stimulation is an effective method of reducing lower
back pain. They claim that this type of physical treatment can
complement other treatment methods, and the quality of life of
patients after the therapy is improved.

Jankowska et al. [18] examining the effectiveness of TENS
currents and sollux lamps compared to classical massage, found
that both of the methods used were effective in improving
patients with LBP, but no clear statistical differences in the
therapeutic effectiveness of the methods used were noted.

On the other hand, Lukowicz et al. [19] studied the effect of
including sonotherapy in kinesitherapy in L-S spine pain
syndromes. Studies show that the intensity, frequency of pain
and the use of painkillers have decreased in both groups,
however, in the group where sonotherapy was also used, the
results were much better. However, no differences in mobility,
spinal mobility in the lumbar region, and strength of weak
muscles and contracted muscles length were observed. In
conclusion, sonotherapy increases the analgesic effectiveness
of kinesitherapy, while it does not affect mobility.

Recent reports from the research of Wojcik et al. [20] indicate
that TENS currents are a more effective method in the
treatment of lower back pain than interference currents. The
research results showed that the use of TENS currents allowed
to obtain positive effects in the form of increasing the range of
spinal mobility and reducing pain.

The cited studies clearly show the confirmation of the
effectiveness of physical therapy in reducing pain, but also draw
attention to the need to combine this form of therapy with
others to improve mobility, spine mobility and quality of life.
This work confirms the cited research reports. On the one
hand, the test results show a significant improvement among
patients who underwent central stabilization training.
However, the therapeutic result achieved does not differ
significantly from the group in which physical treatments
were used. The studies included short-term results over
a period of about 3 weeks. It seems necessary to conduct
further observations to check long-term results and to
designate indications and contraindications and determine the
selection of optimal exercises and their intensity. It also seems
necessary to carry out studies combining both of these
therapies in order to obtain the best therapeutic effect.

Conclusions

Based on the research and analysis of the results, the
following conclusions were made:

1. Stabilization training and physical therapy are equally
effective methods of reducing back pain after a three-week
treatment period.

2. In the aspect of improving the daily comfort of patients' life,
central stabilization training is an equally effective method of
therapy of lumbar spine pain syndromes as physical therapy.
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3. Central stabilization exercises can be an effective
alternative to widely used physical therapy in the treatment of
lower back pain. Own research did not show clearly greater
effectiveness of physical treatments in relation to the concept
of central stabilization exercises. Further research is needed
regarding the durability of the therapeutic effects obtained
over time and the selection of the optimal training program.
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