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Purpose: the improvement of cooperation and the interaction of an attending physician and a specialist on physical rehabili-
tation at violations of activity of musculoskeletal system. 

Material & Methods: physical rehabilitation is considered as a difficult system with the hierarchically-ordered structure. The 
analysis of references and the system analysis are applied. 

Results: the modern approaches to coordination of centers of decision-making and the management in hierarchical systems 
are analyzed. The ways of the interlevel coordination in organizational systems are revealed. The need of coordination of activ-
ity of an attending physician and a specialist on physical rehabilitation is proved. The content and the direction of coordination 
signals for the system of physical rehabilitation at violations of activity of the musculoskeletal system are determined. 

Conclusions: the coordination of activity of an attending physician and a specialist on physical rehabilitation at violations of 
activity of the musculoskeletal system has to occur in certain ways: on purposes, on restrictions, in time, on input and output 
parameters.
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Introduction 

Physical rehabilitation can be considered as the difficult hi-
erarchical system which works in variable conditions. The 
increase in efficiency and flexibility of the mechanism of co-
ordination in adoption of operational, tactical and strategic 
decisions [1] is one of the directions of the improvement of 
functioning of such systems.

Providing rehabilitation services in medical institutions is 
regulated by the order of the Ministry of Health of Ukraine 
No. 176 of 29.03.2011. Such duties are assigned to a doctor 
on medical physical culture and a nurse (instructor) on medi-
cal physical culture [2; 3].

The analysis of duty regulations showed that the task and du-
ties of an instructor and a doctor of physical therapy, which 
directly concern holding rehabilitation actions, considerably 
coincide. The exception is made by the control function of a 
doctor of medical physical culture and its task – to introduce 
new effective techniques on medical physical culture. The ex-
istence of several centers of decision-making among which 
there is an attending physician, a doctor of medical physical 
culture, an instructor of medical physical culture, a patient, 
puts the problem of their effective cooperation and interac-
tion [4]. 

Experts, who have the higher sports education, can be ap-
pointed to the instructor’s position on medical physical cul-
ture. These experts are considered such which have special 
preparation on physical therapy  [3]. Thus, specialists on 
physical rehabilitation can hold the instructor’s on position 
physical therapy. In medical institutions they very often direct-
ly interact with attending physicians as positions of doctors of 

physical therapy are absent in most medical institutions and 
offices. For this reason establishing of the effective coopera-
tion of a specialist on physical rehabilitation and an attending 
physician is the important scientific and practical problem.

Communication of the research with scientific programs, 
plans, subjects

The work was performed within the Built plan of the research 
work in the sphere of physical culture and sport for 2011–2015 
on the subject 4.2 “Physical rehabilitation of disabled persons 
with violations of activity of the musculoskeletal system”.

The purpose of the research: 

the improvement of cooperation and interaction of the attend-
ing physician and the specialist on physical rehabilitation at 
violations of activity of the musculoskeletal system.

Research task:

1. To open modern approaches to the solution of the problem 
of coordination of activity in social systems with the constant 
hierarchically-ordered structure. 

2. To analyze practical and theoretical aspects of cooperation 
of the doctor and specialist on physical rehabilitation at viola-
tions of activity of the musculoskeletal system.

3. To offer ways of the improvement of cooperation and inter-
action of the attending physician and the specialist on physi-
cal rehabilitation at violations of activity of the musculoskel-
etal system.  
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Material and Methods of the research

Physical rehabilitation is considered as difficult system with 
hierarchically-ordered structure. Research methods: analysis 
of references, system analysis.  

Results of the research and their discussion

The principle of hierarchy (multilevel, co-subordination) is one 
of the universal principles of the organization of difficult sys-
tems [5]. Hierarchy is called the arrangement of parts and el-
ements in certain order: from higher till lower. The distribution 
of administrative functions between authorities or subsec-
tions of different level is in systems with hierarchical structure. 
The operating body of some level of hierarchy can direct one 
or several authorities of the lowest level which submit to it, and 
itself is guided by the body of the higher level [6].

The large number of simple tasks is solved in hierarchical 
structures of management at the lowest level, and at the high-
est levels – small amount of complex challenges. Usually, the 
general task of optimum control of hierarchical systems is set 
as the static optimizing task that is the problem of functioning 
is considered on rather wide intervals of time during, which it 
is possible to neglect the dynamics of the course of system 
processes [7]. 

The certain autonomy of separate governing bodies of inter-
mediate and lower levels has to be provided in the sense that 
each of them independently, within the powers determined by 
the functions and the set restrictions charged to it operates 
the subsections subordinated to it in hierarchical systems 
with distribution of functions of management behind levels. 
The operating body (the operating system) makes the operat-
ing information (orders, instructions, teams), sends it to ven-
ue of management (the operated system), and then obtains 
and analyzes the return information on his behavior. The new 
operating information which is sent by the operating body is 
corrected or made depending on results of the analysis of in-
formation on condition of venue of management. If people or 
social systems act as venues of management, it is transferred 
in type of oral or written orders, or by means of telecommuni-
cation means: phone, fax, e-mail [6].

The control system is formed by such main components: 

– the subject management (the operating body, the operating 
system) which generates the operating influence performs 
functions of the management, that is influences venue for the 
purpose of its transfer to a new state; 

– the venue management (the operated venue, the operated 
system) which functions under the operating influence of the 
subject;

– the operating influence, or direct connections, – complex of 
purposeful and organizing teams, actions, techniques, meth-
ods by means of which influence on venue is carried out and 
are reached real changes in it; 

– feedback that is information for the subject of management 
on result of the operating influence on venue and changes in 
it [8].

The studied interaction can be effective only in case when it 

will be built taking into account the general features of func-
tioning of hierarchical structures. Such belong to them:

– vertical submission; 

– priority of actions of subsystems of the highest level (right 
of intervention); 

– interdependence of actions of the highest and lower levels 
of structure; 

– elements of the top level of hierarchy deal with big subsys-
tems and with broader aspects of behavior of the system in 
general; 

– decision-making periods for elements of the top level are 
more, than for elements of the lowest levels;

– top levels deal with slower manifestations of system; 

– description of problem at the top level is less structured and 
formalized, contains more uncertainty [6]. 

Physical rehabilitation is the open difficult system as consists 
of separate subsystems, such as the specialist in physical 
rehabilitation, the patient, the rehabilitation purpose. At the 
same time it can be considered as subsystem in health sys-
tem and as venue of its management. The health care in this 
case acts as the system of the highest level (meta-system) 
which element is the attending physician. He plays the role of 
the subsystem which carries out the operating influence that 
is the control system for the operated system – physical re-
habilitation. As physical rehabilitolog and the patient treat the 
system of physical rehabilitation, and interact of the doctor 
and the rehabilitolog should be considered through the prism 
of management of the studied system.

The purpose of functioning of system of physical rehabilita-
tion is renewal of motive functions, activity and health of the 
patient. The purpose is achieved by the realization of reha-
bilitation potential of the patient. It is the complex of biologi-
cal and psychophysiological characteristics of individual, and 
also the socially-surrounded factors which allow realizing in 
this or that degree its potential abilities [9].

Rehabilitation potential and its realization are connected with 
resources which are at the disposal of system of physical re-
habilitation: material, financial, power, human, organizational, 
information, time. Physical rehabilitation as any other system, 
functions in the conditions of deficiency of resources there-
fore their effective use is condition of timely realization of re-
habilitation potential and achievement of purposes of reha-
bilitation.

Mutual influence of subsystems in the course of their func-
tioning happens in the presence of the general restrictions 
which can be the general resources. Strengthening of activity 
of one subsystem will entail the reduction of part of resources 
another and vice versa. Resources can be distributed under 
the influence of random factors, or the compromise solution 
will be made for subsystems. The governing body of the high-
est level has to make decisions in that case for the benefit of 
the whole system [6].

Cooperation and interaction of the doctor and physical re-
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habilitolog consists in the general effective use of system 
resources, especially the patient’s resources. Such general 
resources, which predetermine mutual influence of meta-sys-
tem and the studied system, are time and energy in medical 
and rehabilitation processes.

The resource of energy concerns reserve opportunities of or-
ganism of the patient and is shown by the individual reaction 
to conservative or expeditious treatment and therapeutic ex-
ercise stresses. It is connected with the work of immune sys-
tem, functional potential of life support systems, adaptation 
reserve and compensatory opportunities of cardiovascular 
and respiratory systems. The resource of energy enters the 
rehabilitation potential of the patient.

The resource of time of the energy is closely connected with 
the resource. First, it limits the simultaneous or parallel solu-
tion of the different purposes of treatment and rehabilitation, 
forces, to define priorities and to plan activity taking into ac-
count the speed of recovery processes in each case. Sec-
ondly, longer periods of renewal and vice versa provide big 
expenses of physical energy the patient.

The purpose of coordination of activity of the attending physi-
cian and physical rehabilitolog is expeditious adoption of the 
optimal solution of rather rehabilitation process by the ex-
change of information of management of different levels be-
tween centers: the attending physician – the highest, physical 
rehabilitolog – lower. Such approach is applied concerning all 
difficult hierarchical systems which function in the multitask 
mode in dynamic conditions [1].

The exchange of information between meta-system of health 
protection and its system of physical rehabilitation is carried 
out through the communication “attending physician – physi-
cal rehabilitolog”. It needs to be formed as the close vertical 
connection of management (functioning) and interactions 
(coordination) by means of which the leading function of the 
attending physician is implemented in the medical-rehabilita-
tion process.

The cooperative nature of this communication has to provide 
the agreement (coordination) of the purposes of rehabilitation 
and treatment when the first submit to the second. The syn-
ergy effect of cooperation of the attending physician and the 
physical rehabilitolog will be lost without such submission.

The task of definition of the optimum coordinating signal that 
allows directing activity of the centers of decision-making of 
different levels to the achievement of the global purpose of 
functioning of system appears in difficult systems from rather 
constant hierarchically-ordered structure [7; 10]. 

The inter-level coordination can happen in such a way in orga-
nizational systems:

– coordination on purposes: criterion function of subsystem 
is formed by the highest level, and for the planned period the 
control system of the highest level establishes quantitative 
values of certain indicators of functioning for subsystem; 

– coordination on restrictions: the system of the highest level 
imposes restriction from system positions on number of pa-
rameters of functioning of subsystem taking into account its 
purposes;

– coordination in time: work of subsystem is synchronized 
with the work of system; 

– coordination on input or output parameters [7; 11; 12; 13]. 
The problem of inter-level coordination and interaction of 
meta-system (system) of health protection and system (sub-
system) of physical rehabilitation needs to be resolved in all 
described ways. It is very important to physical rehabilitolog 
to obtain from the attending physician the relevant informa-
tion for the coordination of the purposes of rehabilitation with 
the purposes of treatment and accurate coordination of the 
rehabilitation process with medical in time.

The attending physician has to provide to physical reabilitolog 
information on the whole treatments with which it is neces-
sary to coordinate the whole rehabilitations for coordination 
on the purposes. Rehabilitolog works on the achievement of 
the purposes by means of rehabilitation technologies and if it 
is possible, defines result quantitatively. Examples which con-
cern the musculoskeletal system can be such:

– reduction of hypostasis: measure grasp by centimetric 
tape; 

– reduction of pain: measure points on visual analog scale of 
pain; 

– improvement of mobility in joints: measure in degrees by the 
goniometer; 

– renewal of force: define in points by manual muscular test-
ing or dynamometer in newton.

Coordination on restrictions consists in the accurate formula-
tion by the attending physician of individual contra-indications 
and cautions to performance of rehabilitation actions at vio-
lations of activity of the musculoskeletal system. Restrictions 
mainly concern the range of movements, postural poses, 
power and functional loadings. Let’s give examples of pos-
sible contra-indications:

– restriction for performance of active or passive movements 
of certain range of rather certain axes which could entail dam-
age of postoperative hems (the doctor specifies the resolved 
range of movement in joint in degrees); 

– prohibition of partial or full transferring of weight through the 
injured lower extremity at gait with supportive applications (the 
doctor can define the resolved loading as light touch, partial, 
half of body weight or to emergence of sensations of pain);

– performance of passive movements or adoption of sepa-
rate provisions after the carried out metalloosteosynthesis of 
spine, pelvis or extremities; 

– restriction of encumbrances when performing power exer-
cises which can entail repeated injury of muscles of sinews or 
bones (the doctor specifies the most resolved power loading 
in kilograms);

– restriction of functional loadings for patients with the accom-
panying pathology of cardiovascular and respiratory systems 
(the doctor limits duration and intensity of loadings) [14]. 

Physical rehabilitolog has to obtain such data for coordination 
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in time: 

– the predicted duration of individual application of tech-
niques of conservative treatment of the musculoskeletal sys-
tem: skeletal endurance, plaster immobilization;

– to give the planned operative measures; 

– the predicted individual terms of healing; 

– the predicted terms of stay in medical institution. 

The noted information will make possible synchronization of 
rehabilitation actions with medical.

Coordination on input or output parameters needs specifica-
tion of these concepts for the system of physical rehabilita-
tion. 

The data from the case history which concern, first of all, the 
course of disease, the carried-out treatment, and their pos-
sible influence on the motive sphere of the patient, are the 
input parameters:

– passport data; 

– date of hospitalization; 

– profession; 

– main diagnosis, date of establishment, clinical picture (set 
of displays of disease), complication; 

– associated diseases;

– data on the executed surgeries. 

Input parameters have to be surely considered by physical re-
habilitolog already at the stage of planning of all rehabilitation 
actions. 

Concerning the output parameters, aggregation of informa-
tion, which is transferred to the top level of management, is 
one of the features of hierarchical systems [15]. The center 
of decision-making of the highest level interests not current 
state of all elements or systems of the lowest level, and only 
the main indicators of their activity on certain interval of time. 
This information helps to solve effectively coordinating prob-
lem of management [16].

Coordination on output parameters is the main feedback 
thanks to which the meta-system of health protection is in-
formed on activity of the system of physical rehabilitation. 
Output parameters can rearrange the work of the attend-

ing physician. The achievement or not achievement of the 
planned (desirable) indicators of renewal of range, force, 
function, the new stage of treatment (conservative, surgical) 
gives the chance to begin, or not to begin, for example:

– the translation of discordant contracture by means of reha-
bilitation technologies in concordant will remove the need of 
operative measure in joint and will make possible conservative 
treatment; 

–the requirement of operative measure will disappear at re-
newal by physical exercises of force of the acceptable level 
which is partially broken off to muscle;

– the impossibility to functionally compensate articulate in-
stability as a result of the partial rupture of forward crossed 
ligament of knee actualizes the question of its plasticity.

It is inexpedient to physical rehabilitolog to inform the attend-
ing physician on the current functional state of the patient 
constantly. His task  – is to collect, to aggregate, and write 
down professional information and in certain time or on de-
mand to transfer the main indicators. It will be in such a way 
provided to the feedback, and the doctor as the center of 
decision-making of the highest level, will be able to solve the 
effectively coordinating problem of management of the med-
ical-rehabilitation process.

Conclusions

1. Timely realization of rehabilitation potential of the patient 
and the achievement of purposes of physical rehabilitation are 
possible on condition of the realization of modern approaches 
to the coordination of activity and to the management in hier-
archically-ordered systems.

2. The coordination of activity of the attending physician and 
the specialist in physical rehabilitation at violations of activity 
of the musculoskeletal system has to happen in certain ways: 
on purposes, on restrictions, in time, on input and output pa-
rameters.  

3. The improvement of cooperation and interaction of the 
doctor and the specialist in physical rehabilitation can happen 
in several ways:

1. Study to features of professional interaction of future doc-
tors and specialists in physical rehabilitation at the stage of 
receiving basic education. 

2. Study of the practicing experts at the stage of post-degree 
education. 

3. Improvement of official instructions and regulations.
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