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Резюме. За допомогою аналізу варіабельності серцевого ритму експериментально підтверджено 
ефективність програми фізичної реабілітації попереково-крижового остеохондрозу у офісних спів-
робітників У дослідженні взяли участь 60 осіб віком 38,6 років. Показано позитивний вплив на характер 
серцевого ритму програми фізичної реабілітації з елементами медфіту, лікувального масажу, 
гідрокінезитерапії та засобів, запозичених з оздоровчого фітнесу. Встановлено, що позитивний вплив 

програми залежить від адекватно підібраних засобів і методів відновлення функціонального стану.     
Ключові слова: офісні співробітники, фізична реабілітація, попереково-крижовий остеохондроз, 

варіабельність серцевого ритму.

Summary. There was proposed and experimentally verified the effectiveness of physical rehabilitation program 
of low back pain in office workers through the analysis of heart rate variability. In the research take part 60 people, 
an average age is 38,6 years. There is a positive effects on the heart rate has physical rehabilitation program 
with medfit elements, therapeutic massage, hydrokinesiotherapy and tools borrowed from healthy fitness. It was 
established that the positive impact of the program depends on adequately selected tools and methods restoring 

functional condition.
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THE DYNAMIC OF HEART RATE VARIABILITY UNDER 
THE PHYSICAL REHABILITATION PROCESS 

IN OFFICE WORKERS WITH LOW BACK PAIN

Introduction. At the present stage of society de-
velopment a special social significance takes a prob-
lem of preserving and strengthening of the health, 
maintenance of the physical condition and the pre-
vention of various types of chronic disease in popu-
lations [6]. There are significantly increased a num-
ber of people with spinal disorders. An interest to 
this issue arose in connection with the vastness of 
the disease and the sharp need for improving disabil-
ity in people suffering from low back pain (LBP). 
Particularly, LBP occurs in 40–50  % of patients 
with diseases of the nervous system and 3,5 % of all 
patients that had applied for the first time for med-
ical help, but by the number of lost working days a 
year back pain followed by influenza and household 
injuries [4].

Also, LBP is common among office workers. Ap-
proximately 23 to 38 % of office workers experience 
LBP [11]. This contingent has mostly sedentary life-
style. This component is one of the factors that in-
creasing the development of LBP. A lack of motor 
activity during the working day, the constant dis-
tress and the nervous system tension in conjunction 
with improper working posture increases the risk of 
degenerative disc disease. 

Analysis of recent research and publications.
Analyzing a numerous reports of basic and ap-

plied research in the field of histology, physiolo-
gy, pathomorphology, biomechanics, we concluded 

that, in the case of an emergence and development 
of LBP, physical culture generally should be univer-
sal, firstly, acting preemptively on many pathoge-
netic links of the chain of disease at the cellular, tis-
sue and organ levels, and secondly, encouraging re-
action of a sanogenesis [3].

Recent data about the effectiveness of treatment 
and prevention of LBP have shown that using an in-
tegrated approach to physical rehabilitation can suc-
cessfully prolong remission, stop a pain and improve 
quality of life and functional status of patients [10]. 
However, the question remains - what impact should 
implement as better as using of its combination with 
some form of the disease, depending on the clinical 
manifestations of LBP. 

There are also many approaches regarding the es-
tablishment of progress or regression of the disease 
during the rehabilitation process of individuals with 
LBP.

The indices of cardiorespiratory system, the func-
tional status of the musculoskeletal system and phys-
ical performance during neck pain characterizes [5]. 
Features of using of the fitness program in physical 
rehabilitation and its effect on the peripheral hemo-
dynamics in patients with back pain describes [2]. 

In the work of О. I. Тyravs’ka (2008) were pre-
sented multilevel governance of violations muscle 
activity, also there was described the complexity 
of pathobiomechanical disorders during LBP, thus, 
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the recovery of special motor mode is the only com-
prehensive method of rehabilitation that may affect 
both the individual links in the pathogenesis and the 
entire propulsion system as a whole [7].

In research of Y. Sakai [12] described that LBP 
caused by compression syndrome, in same time, mus-
cle tone at rest increases and decreases for a maxi-
mum voltage.

But recent studies have been neglected dynamics 
of influence stress-realization factors in office work-
ers with LBP. 

The research of the wave structure of the heart 
rate (HR) in office workers with LBP may be the 
best way to prove the nature of neurogenic disorders 
[1, 8]. Characteristic changes in the performance of 
the spectral analysis of the HR during the LBP can 
improve informative assessment of the autonomic 
nervous system and to use the analysis of heart rate 
variability (HRV) to oversee the process of rehabil-
itation.

Communication with academic programs, plans, 
themes. The research is performed in accordance 
with the scientific and research plan of the physical 
rehabilitation department NUPESU as a «Consoli-
dated plan for SRW in the field of physical educa-
tion and sports on a 2011–2015 years» of the Minis-
try of Ukraine for Family, Youth and Sports relat-
ed with theme 4.4. as «An improving of organization 
and education foundations of physical rehabilitation 
programming with dysfunctional disorders in vari-
ous systems of the human body». State registration 
number is 0111U001737.

Aim of this work is to evaluate the efficiency 
of physical rehabilitation program for office work-
ers with LBP in remission by the means of the heart 
rate variability.

Methods are applied in our research is an anal-
ysis of scientific literature, HRV analysis and math-
ematical statistics.

Results. We were formed and studied a group of 
office workers (men 2nd adult age (n = 60)), direct-
ed at the rehabilitation from LBP in remission.

The condition of an autonomic nervous system is 
determined by the means of the HRV. The analysis 
of the HRV was performed by the tool and a com-
puter program for analysis and interpretation of the 
electrocardiogram (ECG) as a «Fazagraf-P». The 
program analyzes the dynamics of changes in the 
functional condition of the human and displays the 
results in a special window for comparison of two 
ECG, there was current and previously stored.

An assessment of the HR character is presented 
in table 1.

Thus, the amplitude of mode (Amo) component 
of a chosen ​​contingent was 78,1 ± 5,48  % (–x ± S), 
this indicates to the predominance of the moderate 
sympathicotonia. These data are partially confirmed 

by indices of the stress index (SI) of regulatory sys-
tems, that amounted 541,5 ± 77,67 c.u. (–x  ±  S), 
that indicating on the expressed sympathicotonia 
and a risk of short functional disorders and the dam-
aging effect of stress on the organs of implement-
ing systems tested. The index of sympathetic ner-
vous system activity (LF value) was 70,4 ± 7,81  % 
(–x ± S), index of the parasympathetic nervous sys-
tem activity (HF value) was 20,2 ± 4,91  % (–x ± S), 
that confirming the data described above. The rela-
tion LF/HF was 3,7 ± 1,09  % (–x ± S), that indi-
cating on the temporary mobilization of the body.

Based on the received data, we have developed a 
physical rehabilitation program which was divided 
into such periods:

33Adaptation period;
33Training and corrective period;
33Stabilization period;
33All periods were identical in main group (MG) 

and control group (CG).
The main difference between the MG and CG was 

in the filling of physical rehabilitation programs, of-
fering the recovery of functional condition tools and 
in the organization construction occupations.

1st period. The duration was 2 months, the ob-
jectives were muscle relaxation, preparation for in-
creasing loads, contingent under the research was 
under partial remission. The tools used in this peri-
od were: TE, acupressure and acupuncture, hydroki-
nesiotherapy with elements from aquafitness.

2nd period. The duration was 6 months, the ob-
jectives were correction of pathological profile of a 
posture, muscle correction, contingent under research 
was at complete remission. The tools used in this peri-
od were stabilization training and corrective exercises.

3rd period. The duration was 6 months, the objec-
tives were muscle strengthening and extension of the 
remission. The tools used in this period were train-
ing in a gym and functional training.

In the MG at the end of the experiment an index 
of Amo was 40,8± 5,69  %, that indicating on the 
vegetative balance of a regulatory systems, in the 
CG the same index was 44,8 ± 3,31  %, that is also 
a sign of vegetative balance (р < 0,01). These data 
are supported by indices of SI. After a rehabilitation 
course, in the MG it was 112,1 ± 22,77 c.u., in the 
CG same index was 126,6 ± 16,05 c.u. 

Table 1 – Average rates of HRV in men (n = 60)

Investigated 
parameters

–x S Ме 25 % 75 % V %

Amo, % 78,1 5,48 78,0 73,3 82,7 7,1
LF, % 70,4 7,81 71,8 65,2 75,2 11,1
HF, % 20,2 4,91 20,2 16,6 24,0 24,3
LF/ HF, % 3,7 1,09 3,4 2,9 4,5 29,4
SI, c.u. 541,5 77,67 543,6 477,0 590,4 14,3
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Also, under the influence of developed physical 
rehabilitation program changed the indices of regu-
latory body systems (р < 0,01). In the MG an in-
dex of LF value fell down from 73,4 ± 8,97  % to 
39,7 ± 3,95  %, in the CG same final index was 
41,9 ± 2,25  %. An index of HF value in the both 
groups fell down too, and in the end of research in 
the MG it was 19,6 ± 3,21  %, in the CG it was 
16,5 ± 5,1  %. Index of the LF/HF values in the 
end of research in both groups felt down (р < 0,01), 
and in the MG it was  2,1± 0,39  %, in the CG it 
was 2,8± 1,01  % (table. 2).

Conclusions. The components of the developed 
physical rehabilitation program used in LBP in re-
mission are differentiated by the intensity, volume 

and direction of impact on individual muscle groups, 
depending from the location of the affected segment, 
indices of the functional conditions, the nature and 
duration of the disease occurrence.

HRV indices analysis was statistically significant 
improvements in the level of tension in the regulato-
ry systems of the body of the MG and CG.  These 
data also indicate that results of the rehabilitation in 
the CG, where using standard rehabilitation complex 
generally has a positive effect, but less effective than 
in the case of our proposed rehabilitation program. 

The prospect of further research. There are 
plans to develop a comprehensive physical rehabili-
tation program of LBP in the stage of full and par-
tial remission in men.

Table 2 – The dynamics of HRV evaluation in the MG and CG (n = 60)

Investigated 
parameters

MG, before (n = 30) CG, before (n = 30)
p

MG, after (n = 30) CG, after (n = 30)
p

–x m –x m –x m –x m

Amo, % 80,1 6,14 77,4 4,74 < 0,05 40,8 5,69 44,8 3,31 > 0,01
LF, % 73,4 8,97 69,3 6,40 < 0,05 39,7 3,95 41,9 2,25 > 0,01
HF, % 22,2 4,37 19,4 5,34 < 0,05 19,6 3,21 16,5 5,1 > 0,01
LF/ HF, % 3,5 0,95 3,9 1,21 < 0,05 2,1 0,39 2,8 1,01 > 0,01
SI, c.u. 507,6 91,4 535,9 62,07 < 0,05 112,1 22,77 126,6 16,05 > 0,01
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