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ABSTRACT

The number of disabled people is increasing, and the problem of their reha-
bilitation and social adaptation is important. In the Republic of Belarus, hip-
potherapy began to be applied about ten years ago. Within this time, about 
200 children sick with cerebral spastic infantile paralysis (severity levels I–III), 
epilepsy, autism and other diseases underwent rehabilitation. About 70 of 
them started moving independently; the disability degree of 25 children was 
lowered or removed.

The study on using the method of X-ray fluorescent analysis (RFA) during 
hippotherapy was the first of its kind in the Republic of Belarus.

The aim of the research was the detection of efficiency of impact of hip-
potherapy on children with psychophysical peculiarities with use of modern 
control methods.

The need for correction of the following elements – calcium, potassium, 
ferrum, cuprum, zinc, selenium, iodine – in children’s ration at the time of hip-
potherapy sessions was shown. The need for increasing the frequency of ses-
sions of hippotherapy from once a week to three times a week was established.
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INTRODUCTION

Both world and domestic statistics confi rm the scale of the problem of  children’s 
invalidisation and the need for its quick solution. Nowadays, a sustainable ten-
dency of increase in the number of disabled children with cerebral paralysis 
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is observed. While in 1962, according WHO data, 0.4 cases per 1000 children 
were registered, in 1982, this fi gure amounted to 5.6 and, in 1992, to 9 cases 
per 1000 children.

Since the beginning of 2000 to the present, 13–15 cases of cerebral  infantile 
paralysis have been registered per 1000 newborns, while spastic forms pre-
dominate in its occurrence frequency. Th e number of disabled people is 
increasing, and the problem of their rehabilitation and social adaptation is 
important. Even in ancient times people noticed the medical properties of 
 riding and the favourable impact of communication of patients with horses. In 
1791, the philosopher Denis Diderot wrote that “among the physical exercises 
possessing all fi ne qualities, the fi rst place belongs to riding, which treats a 
number of diseases…”

In the Republic of Belarus, hippotherapy began to be applied about ten 
years ago. At this time, the Belarusian Public Association of Riding and Hippo-
therapy (henceforth BPAR&H) was established. Here, more than 30 children 
are being rehabilitated annually. Th is is a large number of patients for such a 
small centre. BPAR&H was the fi rst society in Belarus in which hippotherapy 
started to be practiced. Our as well as western experts had to overcome the 
scepticism of doctors and mistrust of horse-riding professionals. BPAR&H has 
existed since 1998 and has been a member of medical riding and equestrian 
sport for the disabled of the Russian Federation since 2000. During this time, 
about 200 children with cerebral spastic infantile paralysis (severity levels I–
III), epilepsy, autism and other diseases have undergone rehabilitation. About 
70 of them started moving independently, the disability degree of 25 children 
was lowered or removed.

Th e study on using the method of X-ray fl uorescent analysis (henceforth 
RFA) during hippotherapy was the fi rst of its kind in the Republic of Belarus.

Th e aim of the research was the detection of effi  ciency of the impact of 
hippo therapy on children with psychophysical peculiarities with the use of 
modern control methods.

MATERIALS AND METHODS OF RESEARCH

It is known that it is necessary to support the daily balance of vitamins, macro- 
and microelements in the human body, especially of children [1–5]. Multi-
element analysis of children’s hair during hippotherapy was conducted by 
means of the X-ray fl uorescent method. Hair was cut from 3–5 places on the 
occipital part of the head.

Twenty children and teenagers of diff erent gender and age (3–17 years) 
of the “House for the disabled children” of the town of Rechitsa took part in 
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bench supervision. Th e base for classes of hippotherapy was the horse-racing 
complex of Ozershchina of Children’s and Youth Sports School No. 2 in the 
department of physical culture, sports and tourism, the Rechitsa administra-
tive district of the Gomel region. Research of biomaterial (hair, wool) on the 
estimates of the endo-ecological status of the groups of supervision was carried 
out on the basis of the laboratory of physical and chemical methods of research 
of environment objects at Yanka Kupala State University of Grodno. Pedagogi-
cal supervision was implemented by the department of theory and methods of 
physical culture [6–7].

Advantages of the method:
the possibility of receiving the review range of all the elements with one 
measurement;
the speed of obtaining information;
minimum sample preparation without sample destruction;
studying of samples in various matrices;
small consumption of energy and reactants;
the opportunity of carrying out repeated measurements.

Preparation of samples for measurement

Preparation of samples for measurement 

SAMPLE 

SAMPLE 

REFERENCE SAMPLE 

SAMPLE PREPARATION 
1. Grinding  
2. Weighing  
3. Processing by adhesive solution  
4. Desiccation  
5. Pressing 

Determination by XRF

Figure 1. Stages of preparation of the biomaterial sample (hair).

During supervision, the obtained data were processed by the methods of math-
ematical statistics and are presented in the Table and in Figures 2–5 [8].
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Figure 2. Quantitative content of calcium in boys’ body (hair) before and after therapy, 
mcg/g.
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Figure 3. Quantitative content of calcium in girls’ body (hair) before and after therapy, mcg/g.
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Figure 4. Quantitative content of zinc in boys’ body (hair) before and after therapy, mcg/g.
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Figure 5. Quantitative content of zinc in girls body (hair) before and after therapy, mcg/g.
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CONCLUSIONS

1.  For the fi rst time the possibility of application of the methods of pedagogi-
cal and X-ray fl uorescent analysis as the control of assessment of effi  ciency 
of hippotherapy in rehabilitation practice was shown.

2.  In the course of the sessions of hippotherapy, positive dynamics of essential 
elements – calcium, zinc, selenium, and ferrum – was established.

3.  Th e need of correction of children’s ration at the time of sessions of hippo-
therapy of the following elements: calcium, potassium, ferrum, cuprum, 
zinc, selenium, iodine was shown.

4.  Th e need for increasing the frequency of sessions of hippotherapy from one 
time a week to three times a week was established.
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