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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

	 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
	 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
	 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
	 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
	 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
	 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
	 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
	 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
	 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
	 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
	 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
	 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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eriTemiT, cxelebiT, centraluri da periferiuli 
nervuli sistemis, gulisa da msxvili saxsrebis 
dazianebiT.
kvlevis mizans warmoadgenda ternopilis olqSi 

bavSvebis boreliiT dasnebovnebis sixSiris gamov-
lena oretapiani imunofermentuli sadiagnostiko 
sqemis gamoyenebiT imunoblotTan erTad.
anketirebisa da laboratoriuli kvlevis for-

miT gamokvleuli iyo 1-16 wlis 150 bavSvi. migri-
rebadi eriTema diagnostirda bavSvebis 41 (27,4%) 
bavSvSi, usimptomo forma – 109 (72,6%). 63 (42,0%) 
bavSvi dainficirebuli iyo boreliiT, maTgan 24  
(38,1%) – migrirebadi eriTemiT, 39 (61,9%) – daa-
vadebis araeriTemuli formiT.
dadgenilia, rom:
 - gamokvleuli 150 bavSvidan IgM an IgG anti-

sxeulebi B. burgdorferi sensu lato-kompleqsis (B. burg-
dorferi s.s., B. afzelii и B. garinii) mimarT gamovlinda 63 
(42%) SemTxvevaSi.
- Elisa-s dadebiTi da Sualeduri Sedegebi miRe-

buli iyo 24 (58,5%) respodentisagan migrirebadi 
eriTemiT, 39 (57,2%) respodentisagan - daavadebis 
endemuri formiT.
- IgG-s maRali maCvenebeli sisxlis SratSi aR-

moCenilia B. burgdorferi sensu lato (83,3%-mde) komple-
qsis antigenebSi, rac dadasturda imunoblotiT 
da daavadebis qronizaciisaken midrekilebaze 
miuTiTebs.
- regionSi B. burgdorferi sensu lato-Ti infeqciis 

maRali procenti dafiqsirebulia 150 bavSvis 2/3-
Si, rac dadasturda imunofermentuli analizis 
da imunoblotis meTodebis saSualebiT.

PHYSICAL TRAINING IN REHABILITATION OF 10-13 YEARS OLD CHILDREN 
WITH FRACTURES OF BONES OF THE LOWER THIRD OF FOREARM

1Gumenyuk S., 1Hrubar I., 2Hrubar Y., 1Hrabyk N., 1Saprun S.

1V. Hnatyuk Ternopil National Pedagogical University; 2I. Horbachevsky Ternopil National Medical University, Ukraine

Among the causes of deterioration of younger generations’ 
health distinguish, first af all, continuos environmental pollu-
tion, growing level of children’s injures, imperfection of the 
health system, hypodinamia, economical and social crises [4,9], 
«Indicators of traumatic and orthopedic care to the population of 
Ukraine» (2010-2015).

The high level of traumatism, the 25-30% of which falls on 
the children’s age, unsatisfactory results of treatment, including 
rehabilitation, lead to the fact that from 18 to 40% of children, 
which got injures of the musculoskeletal system (MSS), become 
disabled people. At the same time disablement from injures in 
the general structure ranks the third place [1,15].

The circumstances of injures occurrence in childhood, as 
studies showed [7,17], differ significantly from those in which 
adults can be injured. They, usually, appear during a game and 
to a greater extent than adults, related to the level of education, 
age and individual psychological characteristics of children, 
conditions of their life. The analysis of circumstamces of chil-
dren’s injures shows, that traumatism on 82,5% depends on the 
so-called «traumatic dangerous object», that is a child, and only 
on 17,5% from «traumatic dangerous situations» [2,5,11].

Choosing of problems, related with treatment of the conse-
quences of injuries of skeleton system and physical rehabilita-
tion of injured, devoted their researches [6,8,12,16]. However, 
the most of these works are done on the continent of the work-
ing-age population, and just the works [3,13,14] are devoted to 
the general problems of children’s traumatism and the ways of 
its prevention.

At the same time, factors of the risk of injuries in childhood 
are insufficiently studied, there are no programs of physical re-
habilitation after injuries of MSS. 

The real improvement of the situation is possible, on the one 
hand, due to increasing resistance of the organism to adverse 
environmental factors through purposeful physical training, on 
the other hand – through the analysis of causes and factors of 
risk factors of getting children’s injures and creation of compre-
hensive preventive measures and programs of physical rehabili-
tation on this basis for using them in medical and educational 
institutions and for individual application.

Thus, the relevance of the study is determined by the extent of 
children’s traumatism, negative socio-physiological influence of 
injure on the future development and livelihoods of the person, 
insufficient elaborated ways of prevention of children’s injuries 
and physical rehabilitation programs in modern conditions. The 
purpose of research is to identify causes of occurrence children 
injures, to develop and check the efficiency of the physical re-
habilitation program on the example of the fractures of bones of 
the lower third of forearm.

Material and methods. To solve the problems, the following 
research methods have been used: theoretical analysis and gener-
alization of literary sources and retrospective analysis of statistical 
materials; pedagogical observations and experiment; medical and 
biological (clinical: clarifying of complaints, questioning the pa-
tient, palpation, determination of the amplitude of joint movements, 
measurement, determination of functional state of the muscles); 
special (method of determining the adaptive capacity of a person 
to the probable effect of an extreme factor, X-ray, laboratory re-
searches and consultations of related professionals) and methods 
scoring system for evaluating the effectiveness of rehabilitation; 
statistic processing of the research results.

Children’s traumatism stays complicated and ultimately un-
resolved problem. Despite the preventive mesures, the level of 
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child’s injures remains high. Deficiencies and complications 
in the process of treatment, inadequate physical rehabilitation 
leads to the fact that disability due to injuries in childhood takes 
the third place among the other causes.

In order to establish the fact of receiving injuries at physical 
training lessons and to determine the attitude of respondents to 
the problem of injuries in the educational process and their level 
of knowledge and skills in providing first aid to the victim on the 
place of the accident the results of the questioning of physical 
training teachers have been analyzed.

It has been determined that 69,5% of respondents during the 
lessons of physical training pupils got injuries of MSS. The 
level of teachers’ knowledge about first aid in case of fractures 
and dislocations should be considered insufficient. Accordingly, 
16,7 and 26,4% of respondents could not predict their actions 
to provide first aid in such situations, and 15,3% consider it 
impossible to avoid injuries at physical training lessons, even 
under the conditions of implementation and use of preventive 
measures.

The analysis of statistical data about children’s injuries in the 
Western regions of Ukraine revealed that, with the stabilization 
of the general level of child traumatism, changes in its structure 
have been observed over the last five years. Thus, in 2013 the 
total level of school injuries in Ukraine was 25,7 cases per 10 
000 children, in 2018 it was 29,7 per 10 000 children.

To identify kinds of traumatism, causes, frequencies and lo-
calization of injuries of junior and middle school age children 
there have been studied medical cards of patients, which were 
treated stationary in the orthopedic-traumatological department 
of the Ternopil Regional Communal Children’s Clinical Hospi-
tal and ambulatory cards of children that had MSS injuries and 
were treated at the children’s outpatient polyclinic.

The number of school traumatism indices in Ternopil region 
is the lowest than in the state in general, that is explained by 
a lower total number of children and unfavorable demographic 
situation in the region. However, it also has a tendency to in-
crease. Thus, the level of school injuries in the region in 2013 
was 9,6 cases per 10 000, and in 2018 it increased to 11,7 cases 
per 10 000 children.

In order to detect the structure of traumatism of junior and 
middle school age children 484 persons with MSS injuries (348 
boys and 136 girls) were examined. The highest number of in-
juries among boys and girls was registered at the age of 10-13 
years with a peak of injuries in 12-year-old children. According 
to the type of injuries, street and school traumatism predomi-
nated. In this case, boys can be injured on average 2,8 times 
more often than girls. The study of the nature of injuries and 
the localization of injuries in this group of children have been 
found that bone fractures predominated over other injuries, and 
the most often were localized in the lower third of forearm.

Of the total number of examined persons 127 children were 
injured at school – 86 boys and 41 girls. The most often injuries 
appeared after school lessons and at physical training classes. 
Having analyzed in detail time and circumstances, in which in-
jury appeared, we have formed three groups of reasons for emer-
gency school injuries: organizational-methodical (45,17%), 
sanitary-hygienic (30,75%) and psycho physiological (24,08%). 
It gave us opportunity to develop and recommend appropriate 
preventive measures for realization at region schools.

In order to set interconnection between the state of health and 
the risk of injury, we compared the morphofunctional character-
istics of injured and not injured boys and girls. It has been found 
that children with a low strength index have the highest risk 

to get injury: injured boys (IB) – (30,08 – 34,56), injured girls 
(IG) – (32,3 – 32,96), with lower than middle Robinson index: 
IB (90,49 – 96,28) and IG (92 – 92,54) and middle as for boys 
(56,49 – 57,72), and for girls (54,39 – 50,94) life index. This in-
dicates low strength preparedness of injured children, low level 
of functioning of their cardiovascular system, and, hence, their 
endurance. The reason of this phenomenon, as our observations 
have shown, is an insufficient attention to the development of 
these qualities in the process of physical training of schoolchil-
dren and absence of system of independent physical exercises.

Results and their discussion. Forming experiment was con-
ducted on the basis of the Ternopil Regional Communal Chil-
dren’s Clinical Hospital and Ternopil secondary schools. It was 
attended by 75 children of 12 years age with the fractures of 
bones of the lower third of forearm. The experimental group 
(EG) included 35 children, which got rehabilitation according 
to our physical rehabilitation program. The control group (CG) 
included 40 children, which got rehabilitation according to the 
traditional methods.

Classes were conducted individually and in a small group 
method in stationary conditions of the in-patient department and 
the cabinet of medical physical therapy of the Ternopil Regional 
Communal Children’s Clinical Hospital. In the process of ex-
periment an observation of the effectiveness of restoration of the 
functional state of the children’s injured forearm of the experi-
mental group compared with the control group have been done.

The rehabilitaion program for children with the fractures of 
bones of the lower third of forearm, which were treated in con-
servative way, includes three periods (immobilizing, functional, 
training). Pathogenetically the immobilizing period we devided 
into preparatory, main and final stages, which formed the ba-
sis of the developed and implemented technological scheme for 
conducting kinesitherapeutic measures in the physical rehabili-
taion process for children with the fractures of bones of the low-
er third of forearm, and which took into account the individual 
characteristics of the child, the type of fracture, the condition of 
the injured limb, the presence of attendant diseases (Table 1). On 
this basis, general and specific tasks of each period and stage of 
physical rehabilitation were also identified.

Prolonged fixation of the upper limb with the fractures of 
bones of the lower third of forearm leads, at first, to functional, 
after that to morphological changes in tissues. Important is the 
fact that during the immobilization period, some muscle groups 
are forced to be excluded from work, therefore, after remov-
ing the plaster band, different muscles are in unequal condition. 
For this purpose, we offer physical exercises for the recovery of 
muscles that undergo significant morphofunctional changes dur-
ing the immobilization period.

Exercise complexes were oriented on a gradual increase in the 
amplitude of movements in radio-carpal joint, increasing muscle 
strength and prevention of trophic disorders of the injured seg-
ment.

The effectiveness of the experimental program was evaluated 
by the results of the analysis of clinical and functional indexes of 
the injured segment of children from experimental and control 
groups in different terms after the closed reposition of fragments 
and fixation of the forearm with a plaster bandage.

An important criterion of evaluation the effectiveness of re-
newing processes at bone fractures is the term consolidation 
of bone fragments, such as the fracture knitting determines not 
only the transition from immobilization to functional period of 
rehabilitation, but also allows to expand the arsenal of rehabili-
tation means.
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Table 1. Technological scheme for conducting kinesitherapeutic measures in the physical rehabilitaion process 
for children with the fractures of bones of the lower third of forearm

Periods Stages of reha-
bilitation Characteristic of the kinesitherapeutic program

Im
m

ob
ili

zi
ng

І stage – prepara-
tory

First 1–3 days

Preparatory part:complex of exercises: GDE and BE –1:1
Main part: SE – sending impulses to the traumatized.

Duration – 1/3 of total time.
Final part: GDE and BE – 1:1.Time of training: 7-10 min.

Amount of trainings a day: 2–3 times. Frequency of exercises repetition: 4–6 times

ІІ stage – 
main 

2–3 weeks

Preparatory part: complex of exercises: GDE and BE – 1:1
Main part: SE – 25%; GDE and BE – 75%. Duration – 1/3 of total time

Final part: GDE and BE – 1:1. Time of training: 15–20 min.
Amount of trainings a day: 3–4 times. Frequency of exercises repetition: 8–10 times.

ІІІ stage – 
final

 3-4 days before 
removing plaster 

bandage

Preparatory part: complex of exercises: GDE and BE – 1:1
Main part: SE – 25% (introduction of exercises with gradual loading along the axis of the injured 

segment); GDE and BE – 75%. Duration – 1/3 of a class
Final part: GDE and BE – 1:1. Time of training: 20–25 min.

Amount of trainings a day: 3–4 times. Frequency of exercises repetition: 8–10 times.
Pedagogical conversations 

Fu
nc

tio
na

l

2,5–4 weeks

Preparatory part: complex of exercises: GDE and BE – 2:1
Main part: SE and GDE 50%–50%. Duration – 1/2 of a class
Final part: BE and GDE – 1:2. Time of training: 25–30 min.

Amount of trainings a day: 3–4 times. Frequency of repetition: 8–10 times

Tr
ai

ni
ng After 1,5–2 

months from the 
time of injury

Exercises directed on the elimination of remained effects after the injury suffered in the form 
of a slight limitation of movements, reduced muscle strength and tone. Children trained in the main 

medical group with reservations on exercises with weights, in the hinges, stops, pull-ups during 
this period

notes: GDE – general developing exercises, SE – special exercises, BE – breathing exercises

Consolidation of bone fragments at the time of removing 
plaster bandage occurred in 91,4% of children from EG and in 
77,5% of children from CG, slow consolidation have been de-
tected in 8,6% of children from EG and in 22,5% of children 
from CG. The reasons of slow consolidation were secondary 
displacement of bone fragments that required the repositioning 
of fragments and longer fixation with plaster bandage. A month 
after the removing plaster bandage a consolidation of the frac-
ture was achieved for all children of the EG, in 7,5% of children 
from CG the complete knitting did not happen. 2 months after 
the removing plaster bandage in all children from EG and CG 
fractures have knitted.

According to the point system of evaluation the results of con-
solidation of bone fragments both in the experimental and in the 
control groups of children positive results have been received. 
However, the number of children with a slowed consolidation 
of the fracture in the EG was 3 times smaller, than in the CG. 
Therefore, our proposed program of physical rehabilitation has 
a positive effect on the process of forming and modeling of 
bone callus, and differentially selected according to periods and 
stages of the rehabilitation physical exercises, help to prevent 
secondary displacement of bone fragments.

Among the clinical indicators, the pain syndrome was taken 
into account, such as it largely determines the functional results 
of rehabilitation. Pain in radio-carpal joint, which was becom-
ing stronger because of the moving with low physical activity, at 
the time of removing plaster bandage, was found in all children 
of EG and CG, and that was assessed by us as unsatisfactory 
result. A month after removing plaster bandage and rehabilita-
tion unsatisfactory results in EG were 8,6%, in CG – 17,5%, 
satisfactory results have been reached in 40% of children from 
EG and 52,5% from CG. At the same time good results have 

been reached in 51,4% of EG and in 30% of CG. 2 months after 
the removing plaster bandage in all children of the EG good and 
satisfactory results have been achieved, and in CG unsatisfac-
tory result were 7,5%. Thus, the results of the research show 
that in the liquidation of pain syndrome classes of physical re-
habilitation program developed by us are more effective, than 
traditional ones.

Renewing of the whole amount of movements in joints of 
injured segment is not just important indicator rehabilitation 
effectiveness, but also determines the functional ability of the 
upper limb. Analyzing the dynamics of renewing the amount of 
movements of the radio-carpal joint (Fig. 1, 2, 3, 4), we have 
found that at the time of removing plaster bandage in EG and 
CG of children was observed a significant limitation of all types 
of movements. At the same time, it should be noted that the ini-
tial amount of the radio-carpal joints of children from EG was 
somewhat higher, than in CG. A month after removing plaster 
bandage good results in renewing palmar flexion have been 
achieved in 82,8% of children from EG, rear – in у 74,3%, ra-
dio-elbow deviation – in 65,7%, supination and pronation move-
ments – in 68,6%. In CG these indexes were lower and made up 
accordingly 65,0, 57,5, 40,0 and 35,0%.

The advantage of effectiveness of experimental program can 
be noticed even after 2 months. For all children of EG we have 
achieved good and satisfactory results in the renewing of these 
types of movements, in CG unsatisfactory results have ranged 
from 7,5 to 12,5%. It should be noted that renewing of amplitude 
of radio-elbow deviation and supination and pronation movements 
during the whole period of rehabilitation have occurred slower in 
both groups, but for children from EG these indexes were higher.

The important indicator of renewing function of the injured 
limb is functional state of muscles, which we evaluated for their 
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Fig. 1. Renewing palmar flexion among children from EG and CG 
in the process of rehabilitation

        Fig. 2. Renewing rear flexion among children from EG 
and CG in the process of rehabilitation

Fig. 3. Renewing amplitude of movements of radio-elbow 
deviation in EG and CG of children 

in the process of rehabilitation

         Fig. 4. Renewing amplitude of supination and pronation 
movements in EG and CG of children 

in the process of rehabilitation

notes: І – at the time of removing plaster bandage; ІІ – 1 month after removing plaster bandage; 
ІІІ – 2 months after removing plaster bandage 

 
atrophy, strength and tone. At the moment of removing plaster 
bandage in all children the results under studied indexes were 
unsatisfactory (due to the point assessment system). A month 
after removing plaster bandage in 65,7% of children from EG 
the perimeter of the upper third of the injured forearm was ap-
proaching indexes healthy one. In 25,7% satisfactory results 
have been established, 8,6% were unsatisfactory. During that 
time good results in CG have been 52,5%, satisfactory – 32,5%, 
and 15,0% of children have got unsatisfactory results.

Good indexes of muscle strength of the injured forearm for 
that time have been reached in 71,4% of children from EG and 
in 57,5% from CG, satisfactory – accordingly in 20,0 and 25,0% 
of children. Unsatisfactory results were in 8,6% of children from 
EG and in 17,5% of children from CG.

In the process of permanent monitoring of the renewing in-
dexes of trophic muscles of children of both groups, it has been 
found that the slowest renewing has muscle tone. A month later 
after removing plaster bandage good results according to that 
index have got 62,9% of children from EG and 52,5% of CG, 
satisfactory – accordingly 31,4 and 25,0%. Unsatisfactory re-
sults were in 5,7% of children from EG and 22,5% of CG.

2 months later after removing plaster bandage in children of 

EG there was a positive dynamics according to the renewing 
indicators of functional muscles state comparing with CG. The 
effectiveness of our program is confirmed by statistically reli-
able results of renewing functional state of the injured forearm 
of the children from EG. 

At the time of removing plaster bandage according to all in-
dexes of renewing function of the injured segment in all children 
of EG and CG were unsatisfactory results of rehabilitation. On 
the 15-th day 14,28% of children from EG have got satisfactory 
results, in CG – only 2,5%. A month later 91,43% of children 
from EG showed good results, satisfactory – 8,57%, unsatis-
factory results were not. In CG these results were, accordingly, 
57,50, 30,0 and 12,50%. During 2 months of rehabilitation good 
and satisfactory results have been achieved in EG, whereas un-
satisfactory results have got 2,5% of children.

The received data testify that the physical rehabilitation pro-
gram offered by us has shown its effectiveness already during 
the first month of training.

Thus, the achieved results of rehabilitation allowed not only 
to shorten the terms of treatment for children, but also to provide 
optimal conditions for their renewing for full participation in the 
process of studying at school and in everyday life.
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Conclusions.
1. For the last five years, the general level of children’s trauma-

tism in the Western regions of Ukraine remains high and stable, 
with a slight tendency to increasing. At the same time the structure 
of children’s traumatism chages, the number of cases of street and 
school types of injuries steadily increases. Among the school-age 
children, the nature and localization of injuries dominate the upper 
limb injuries, that is fractures of bones of the lower third of forearm. 
12-years-old children get injures the most often.

2. The main reasons of children’s school traumatism for now-
adays are the following: organizational-methodical (45,17%), 
sanitary-hygienic (30,75%) and psychophysiological (24,08%). 
Their analysis allowed to produce and recommend for realiza-
tion at schools profilactic measures of organizational (during 
lessons and after school), methodical, sanitary-hygienic and 
educational character. 

3. In developing the technology of conducting kinesithera-
peutic measures in the process of physical rehabilitation of chil-
dren with the fractures of bones of the lower third of forearm 
is necessary to form periods and stages of rehabilitation, their 
general and special tasks, taking into account type and character 
of fracture, pathological processes, which happen in the injured 
segment, individual characteristics of a child and the presence 
of attendant diseases. Complexes of exercises are oriented on 
the gradual increasing of the amplitude of movements in radio-
carpal joint and prevention of disorders of the functional state of 
muscles of the injured segment.

4. The physical rehabilitation program, developed and im-
plemented by us, has proved its effectivness both according to 
clinical and functional indicators. Thus, after 2 months of reha-
bilitation for all children of EG have been achieved good and 
satisfactory results in the liquidation of pain, whereas in CG un-
satisfactory results were 7,5%. Consolidation of bone fragments 
at the time of removing plaster bandage occurred in 91,4% of 
EG and in 77,5% of CG, slow consolidation have been detected 
in 8,6% of children from EG and in 22,5% of CG. In the process 
of renewing movements of the radio-carpal joints a month after 
removing plaster bandage in 82,8% of children from EG have 
achieved renewing of palmar flexion, 74,3% – rear, 65,7% – 
radio-elbow deviation, 68,6% – supination and pronation move-
ments. In CG these indexes were accordingly 65% , 57,5%, 40% 
and 35%.

5. The achievement of good function indexes of injured 
forearm allowed to reduce the terms of renewing and ensuring 
to children faster return to study process at school and a full-
fledged everyday life.

REFERENCES

1.	 Bondar S.O. Shkilnyi travmatyzm: osoblyvosti, tendentsii. // 
Profesiina osvita: problemy y perspektyvy, 2018, 14, 49-54. 
2.	 Bondar S.O. Vydy ta struktura lokalizatsii travm, yak per-
edumova formuvannia zdoroviazberezhuvalnykh zasad poper-
edzhennia dytiachoho travmatyzmu. // Ukraina: Zdorovia natsii, 
2018, 2(49), 9-16.
3.	 Budzyn Vira, Bohdan Kruk, Nataliia Zharska, Ihor 
Lapychak, Oleksandr Pazychuk. Osoblyvosti metodyky fizych-
noi reabilitatsii ditei z travmamy liktovoho suhloba.// Sportyvna 
nauka Ukrainy 2017; 5(81): 34-40.
4.	 Bukhanovska T. M., Maltseva L. O., Andreichyn L. V. Stan 
zdorovia suchasnykh shkoliariv, shliakhy yoho zberezhennia ta 
polipshennia. // Ukraina. Zdorovia natsii, 2012, 1(21), 44-50. 
5. Choi P. M., Wallendorf M., Keller M. S., Vogel A. M. Traumat-

ic colorectal injuries in children: The National Trauma Database 
experience. // J Pediatr Surg. 2017. pii: S0022-3468(17)30204-X.
6. Demchenko K., Putrov O. Prohrama fizychnoi reabilitatsii 
sportsmeniv ihrovykh vydiv sportu 20-25 rokiv pislia perelomu 
promenevoi kistky v typovomu mistsi u pislialikarnianomu pe-
riodi. Naukovyi chasopys Natsionalnoho pedahohichnoho uni-
versytetu imeni M. P. Drahomanova, Kyiv, 2016, Seriia 15, Vyp. 
3K 1 (70) 16, 359-362.
7.	 Калмакова Ж.А. Детский травматизм как социальная 
проблема современного общества // Успехи современного 
естествознания 2014; 4:37-38.
8.	 Konokh A. P. Profilaktyka travmatyzmu u studentiv zaso-
bamy fizychnykh vprav. // Naukovyi chasopys NPU imeni M. P. 
Drahomanova, 2016, 2 (71), 163-165.
9.	 Moskaliuk Y. V., Sakun N. N. Detskyi travmatyzm – ak-
tualnaia problema sovremennoho obshchestva. // Visnyk NTU 
«KhPI». Seriia.: Okhorona pratsi ta bezpeka zhyttiediialnosti, 
2015, 22(1131), 112-114.
10.	Mykhalchuk V. M., Bondar S. O. Udoskonalena rehionalna 
model profilaktyky shkilnoho travmatyzmu. // Ekonomika i pra-
vo okhorony zdorovia, 2018, 2(8), 46-52. 
11.	Nazarova S.K., Tukhtaieva D. M., Tyllaboieva A. A. Dy-
namika dytiachoho travmatyzmu ta poperedzhennia rannoi in-
validnosti. Molodyi vchenyi, 2016, 8, 417-421.
12.	Panasiuk O.O., Baziuk V.D., Hrebik O.V. Profilaktyka trav-
matyzmu u protsesi zaniat fizychnym vykhovanniam students-
koi molodi. // Visnyk Chernihivskoho natsionalnoho pedaho-
hichnoho universytetu 2016; 136: 160-163.
13.	Shyshchuk V.D., Babych V. A., Tomyn L. V. Likuvannia di-
afizarnykh perelomiv kistok peredplichchia u ditei. // Oryhinalni 
doslidzhennia 2013; 14(6): 67-69.
14.	Starchenko A. Iu., Diachenko Yu. L. Profilaktyka travma-
tyzmu z ditmy starshoho doshkilnoho viku pid chas zastosuvan-
nia innovatsiinykh tekhnolohii na fizkulturnykh zaniattiakh. // 
Molodyi vchenyi 2016; 11.1(38.1): 96-99.
15.	Вечеркин Д.В., Вечеркин В.А., Чопоров О.Н., Гаврило-
ва М. В. Анализ травматизма у детей школьного возраста и 
пути его профилактики в современных условиях // Систем-
ный анализ и управление в биомедицинских системах 2014; 
13(3): 691-693. 
16.	Voichyshyn L., Zhvirblevska V. Otsinka efektyvnosti 
vprovadzhennia kompleksnoi prohramy fizychnoi reabilitatsii 
khvorykh pislia perelomiv kistok peredplichchia v typovomu 
mistsi. // Visnyk Prykarpatskoho universytetu. Seriia fizychna 
kultura, Ivano-Frankivsk 2015; 21: 156-161.
17.	Zaporozhan S. I., Marchenkova N. O., Protsailo M. D., 
Hoshchynskyi P. V., Krytskyi I. O. Analiz dytiachoho travma-
tyzmu. // Zdobutky klinichnoi ta eksperymentalnoi medytsyny, 
2015; 2: 103-107.

SUMMARY

PHYSICAL TRAINING IN REHABILITATION OF 10-
13 YEARS OLD CHILDREN WITH FRACTURES OF 
BONES OF THE LOWER THIRD OF FOREARM

1Gumenyuk S., 1Hrubar I., 2Hrubar Y., 1Hrabyk N., 1Saprun S.

1V. Hnatyuk Ternopil National Pedagogical University; 2I. Hor-
bachevsky Ternopil National Medical University, Ukraine

The research is devoted to the problem of rehabilitation of 
10-13 years old children with the fractures of bones of the lower 
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third of forearm by means of physical training. The purpose of 
the work is to identify factors of injuries emergence in children, 
creating and checking efficiency of the physical rehabilitation 
program on the example of the fractures of bones of the lower 
third of forearm.

The causes of children’s school injuries have been analyzed 
and the following are established: organizational-methodical, 
sanitary-hygienic and psychophysiological. The methods of 
evaluating the efficiency of physical rehabilitation of children 
with the fractures of bones of the lower third of forearm have 
been developed. There are three periods of physical rehabilita-
tion, which conditionally are divided into: immobilizational, 
functional and training. The physical rehabilitation program 
for children with the fractures of bones of the lower third of 
forearm, the technology of conducting kinesitherapy in the pro-
cess of physical rehabilitation of children with the fractures of 
bones of the lower third of forearm and complexes of exercises 
oriented on a gradual increase of amplitude of movements of 
radio-carpal joint and prevention of disorders of functional state 
of the injured segment muscles have been developed and imple-
mented.

The physical rehabilitation program for children with the frac-
tures of bones of the lower third of forearm is based on pedagog-
ical principles, provides appropriate forms (hygienic gymnastic, 
independent study), methods (gymnastic, gaming, sporting) and 
ensures adequate pedagogical conditions. It have been produced 
and recommended preventive measures of organizational (dur-
ing lessons and after school time), methodical, sanitary-hygienic 
and educational character for the realization at schools.

Keywords: physical rehabilitation, fractures of bones, lower 
third of forearm, physical exercises, pupils.

РЕЗЮМЕ

РЕАБИЛИТАЦИЯ ДЕТЕЙ 10-13 ЛЕТ С ПЕРЕЛОМА-
МИ КОСТЕЙ НИЖНЕЙ ТРЕТИ ПРЕДПЛЕЧЬЯ СРЕД-
СТВАМИ ФИЗИЧЕСКОГО ВОСПИТАНИЯ

1Гуменюк С.В., 1Грубар И.Я., 2Грубар Ю.О., 
1Грабык Н.Н., 1Сапрун С.Т.

1Тернопольский национальный педагогический университет 
им. В. Гнатюка; 2Тернопольский национальный медицин-
ский университет им. И.Я. Горбачевського, Украина 

Исследование посвящено проблеме реабилитации детей 
10-13 лет с переломами костей нижней трети предплечья 
средствами физического воспитания. 

Целью исследования явилось выявление факторов воз-
никновения травм у детей, разработка и оценка эффектив-
ности программы физической реабилитации на примере 
переломов костей нижней трети предплечья.

Проанализированы причины детского школьного трав-
матизма: организационно-методические, санитарно-гигие-
нические и психофизиологические. Разработана методика 
оценки эффективности физической реабилитации детей с 
переломами костей нижней трети предплечья. Определе-
ны три периода физической реабилитации, которые услов-
но разделены на иммобилизационный, функциональный и 
тренировочный. Разработана и внедрена программа физи-
ческой реабилитации детей с переломами костей нижней 
трети предплечья, технология проведения кинезитерапии 

в процессе физической реабилитации детей с переломами 
костей нижней трети предплечья и комплексы упражнений, 
ориентированные на постепенное увеличение амплитуды 
движений в лучезапястном суставе и профилактику рас-
стройств функционального состояния мышц травмирован-
ного сегментa.

Программа физической реабилитации детей с перелома-
ми костей нижней трети предплечья базируется на педаго-
гических принципах, предусматривает соответствующие 
формы (гигиеническая гимнастика, самостоятельные заня-
тия), методы (гимнастический, игровой, спортивный) и обе-
спечивает адекватные педагогические условия. Составлены 
и рекомендуются для реализации в школах профилактиче-
ские меры организационного (на уроках и во внеурочное 
время), методического, санитарно-гигиенического и воспи-
тательного характера.

reziume 

winamxris qveda mesamedis Zvlebis motexilobiT 
10-13 wlis asakis bavSvebis reabilitacia fizi-
kuri aRzrdis saSualebebiT

1s.gumeniuki, 1i.grubari, 2iu.grubari, 1n.grabiki, 
1s.sapruni

 1ternopilis v. gnatiukis sax. erovnuli pedago-
giuri universiteti; 2ternopilis i.gorbaCevskis 
sax.erovnuli samedicino universiteti, ukraina

kvlevis mizans warmoadgenda bavSvebSi 
travmebis ganviTarebis mizezebis gamovlena, 
fizikuri reabilitaciis programis SemuSaveba 
da efeqturobis Sefaseba winamxris qveda mesame-
dis Zvlebis motexilobis magaliTze.
gaanalizebulia saskolo asakis bavSvebis 

travmatizmis mizezebi: organizaciul-meToduri, 
sanitariul-higienuri da fsiqofiziologiuri. 
SemuSavebulia winamxris qveda mesamedis Zvlebis 
motexilobiT bavSvebis fizikuri reabilitaciis 
efeqturobis Sefasebis meTodika. gansazRvrulia 
fizikuri reabilitaciis sami periodi: imobili-
zaciuri, funqciuri da sawvrTeli. SemuSavebuli 
da danergilia winamxris qveda mesamedis Zvlebis 
motexilobiT bavSvebis fizikuri reabilitaciis 
programa, kinezoTerapiis Catarebis teqnolo-
gia da varjiSebis kompleqsebi, orientirebuli 
sxiv-majis saxsarSi moZraobis amplitudis Tan-
daTanobiT zrdaze da travmirebuli segmentis 
kunTebis funqciuri mdgomareobis darRvevis 
profilaqtikaze. 
winamxris qveda mesamedis Zvlebis motexilo-

biT bavSvebis fizikuri reabilitaciis programa 
efuZneba pedagogiur principebs, iTvaliswinebs 
Sesabamis formebs (higienuri tanvarjiSi, da-
moukidebeli varjiSebi), meTodebs (tanvarjiSuli, 
TamaSis da sportuli) da uzrunvelyofs Sesabam-
is pedagogiur pirobebs. Catarebulia da skoleb-
Si realizebisaTvis rekomendebulia organizaci-
uli (gakveTilebze da maTgan Tavisufal dros), 
meToduri, sanitariul-higienuri da aRmzrdelo-
biTi xasiaTis saprofilaqtiko RonisZiebebi.


