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Abstract

EFFECTS OF ELECTRICAL STIMULATION ON ABDOMEN- POSTERIOR BACK MUSCLES IN 
CHILDREN WITH CEREBRAL PALSY

  Narantsetseg.Ts1, Baljinnyam.A2

Uyanga.T1, Batgerel.T1, Unurtsetseg.D1, Soyol-Erdene.E3
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Background. Cerebral palsy (CP), which is the most commonly encountered neuromuscular 
disorder of childhood, causes permanent physical deficits and sometimes intellectual deficits. 
Despite advances in the diagnosis and treatment of CP, the incidence of that disorder has not 
declined; it parallels the increased survival rates of premature infants. The children with CP may 
not have trunk control because they have spasticity and weakness in their trunk control. 

Goal. This study aimed to investigate the efficiency of functional electrical stimulation (FES) 
application on the abdomen-posterior back muscles in children with Cerebral palsy (CP). 

Materials and Methods.  However 40 children with spastic CP, being treated in physical therapy, 
were selected by the way of random-sampling in the study, some of children were excluded by 
exclusion criteria and then 30 children have completed the study. The participants were randomly 
divided into two groups FES (n=15) and control groups (n=15). The control group received 
physical therapy 3 days a week in 45 minute for 6 weeks. The children in the FES group received 
physical therapy in addition to function electrical stimulation. FES was applied 5 days a week for 
6 weeks to abdomen-posterior back muscles in 30 minute-long sessions. To evaluate the score 
of gross motor function measurement (GMFM) and to evaluate the trunk asymmetry in sitting, 
radiographic measurements were used.

Result. The comparisons of the measurements of the two groups before and after the treatment 
showed that the GMFM standing score were statistical significantly (p<0.001) increased, and Cobb 
angles were decreased both groups, but the decrease in the control group was not statistically 
significant (p=0.128), and FES group was statistically significant (p=0.033). The comparison 
between groups GMFM standing score increased higher in the FES group than in the control 
group. Cobb angles after the treatment were statistically significant higher in the FES group than 
in the control group.

Conclusion: To improve gross motor developing for children with CP, FES applied on abdomen-
posterior back muscles along with physical therapy is more effective than physical therapy 
alone.

Keywords: Cerebral palsy, Cobb’s angle, functional electrical stimulation, gross motor function 
measurement (GMFM-88), physical therapy.

Pp.32-36, Tables 3, References 14. 
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Îðøèë. Òàðõèíû ñàà (ÒÑ) íü õ¿¿õäèéí 
ìýäðýëèéí ýìãýãèéí äîòîð õàðüöàíãóé ýëáýã 
òîõèîëääîã áà òàðõèíû õºãæëèéí ýðò ¿åèéí 
ãýìòöýýñ ¿¿äñýí õºäºëãººíèé ººð÷ëºëòèéí á¿ëýã 
õàìøèíæýýð èëýðäýã ýìãýã þì [1, 2]. Õ¿¿õäèéí 
òàðõèíä ¿¿ññýí ãýìòýö íü öààøèä äààìæðàõã¿é 
áîëîâ÷ õ¿¿õýä ºñ÷ òîìðîõ òóñàì õºäºëãººíèé 
õîöðîãäîë íü ã¿íçãèéðýõ, áèåèéí ãàëáèð 
ººð÷ëºãäºõ, ¿åíèé õºøèíãº ¿¿ñýõ, ãàðûí íàðèéí 
õºäºëãººíèé ýâñýë àëäàãäàõ çýðýã õî¸ðäîã÷ 
õ¿íäðýë¿¿ä ¿¿ñãýäýã. Èéìä ÒÑ-òàé õ¿¿õäèéí 
õºäºëãººíèé ÷àäâàðûã àëü áîëîõ áàãà íàñàíä 
íü ñýðãýýæ, ãýð á¿ë, íèéãìèéí îð÷èíä áèå äààí 
îðîëöîõ, ººðºº ººðòºº ¿éë÷ëýõ ÷àäâàðò ñóðãàõ 
íü ÷óõàë þì [3]. Òàðõèíû ñàà ºâ÷íèé òàðõàëòûí 
äýëõèéí äóíäàæ 1000 àìüä òºðºëòºä 2.7, Åâðîï, 
Õîéä Àìåðèê, Àâñòðàëèä 2.5, Ìîíãîë óëñàä 
1.89 òîõèîëäîë áàéíà [4, 5, 6]. ÒÑ-òàé õ¿¿õäèéí 
òîîºñºõ õàíäëàãàòàé áàéãàà íü òýäýíä ¿ç¿¿ëýõ 
ñýðãýýí çàñàõ ýì÷èëãýý, ¿éë÷èëãýýã îëîí óëñûí 
æèøèãò õ¿ðýõ¿éö ò¿âøèíä ã¿éöýòãýõ øààðäëàãà 
çàéëøã¿é òóëãàð÷ áàéíà.  ÒÑ íü òºãñ ýì÷ëýãäýõã¿é 
áîëîâ÷ òàðõèíû ýä ýñèéí ãýìòöèéí ò¿âøèí, 
õ¿¿õäèéã ýì÷èëãýýíä õýð çýðýã ýðò õàìðóóëñíààñ 
øàëòãààëæ óã ýìãýãòýé óÿëäàí ãàðàõ õ¿íäðýëèéã 
áàãàñãàõ áîëîìæòîé [1]. ÒÑ-òàé õ¿¿õäèéí 
õºäºëãººíèé ÷àäâàðûã ¿íýëýõ ¿íýëãýýíèé îëîí  
àðãóóä áàéäàã áºãººä “GMFM-88” (Gross motor 
function measurement-88) øàëãóóðûã äýëõèé 
äàõèíàà õàìãèéí ºðãºí àøèãëàæ áàéíà [7]. ÒÑ-
òàé õ¿¿õäèéí õýâëèé, íóðóóíû áóë÷èíãèéí õ¿÷ 
ñóë áàéäãààñ èäýâõèò õºäºëãººíèé ñýðãýëò íü 
óäààøèð÷ ýðãýõ õºðâººõ, ìºëõºõ, ñóóõ, çîãñîõ, 
ÿâàõ çýðýã õºäºëãººíä ñºðãººð íºëººëäºã. ¯éë 
àæèëëàãààíû öàõèëãààí öî÷ðóóë íü áóë÷èíãèéí 
àãøèëòûã ñàéæðóóëæ, õ¿÷èéã íü íýìýãä¿¿ëñíýýð 
õºäºëãººíèé ÷àäâàðûã ñàéæðóóëäàã áºãººä 
õ¿¿õäèéí ýìíýëç¿éí ïðàêòèêò òîõèðîìæòîé 
ýì÷èëãýýíèé àðãà þì. Èéìä ÒÑ-òàé õ¿¿õäèéí 
ýì÷èëãýýíä õýâëèé-íóðóóíû áóë÷èíãèéí ¿éë 
àæèëëàãààíû öàõèëãààí öî÷ðóóë ýì÷èëãýýã 
Ìîíãîëûí íºõöºëä àíõ óäàà õýðýãëýæ, ¿ð íºëººã 
òîãòîîõûã çîðèëîî.

Ìàòåðèàë, àðãà ç¿é. Ñóäàëãààã ýìíýëç¿éí 
òóðøèëò ñóäàëãààíû ñàíàìñàðã¿é õÿíàëòàò 
òóðøèëò ñóäàëãààã àøèãëàí ÑÖß-èéí-10 
öîãöîëáîðò 2013 îíû 03 ñàðààñ 07 ñàðûí 
õóãàöààíä õèéæ ã¿éöýòãýëýý. Ñóäàëãààíä òóñ 
öîãöîëáîðò õàìðàãäàæ áóé ÒÑ-òàé õ¿¿õä¿¿äýýñ 
40 õ¿¿õäèéã ýíãèéí ñàíàìñàðã¿é ò¿¿âýðëýëòèéí 
àðãààð ò¿¿âýðëýñýí. Òóñãàé øàëãóóðûí äàãóó 30 
õ¿¿õýä õàìðàãäñàí. Ñóäàëãààíä àâàõ øàëãóóð:
• ÒÑ-ãèéí õºø¿¿í õýëáýð - äºðâºí ìº÷íèé 

ñàà, òàëëàñàí ñàà, õîññààòàé (G80.0-G80.2) 
ãýñýí ýì÷èéí áàòëàãäñàí îíîøòîé;

• Íàñ: 1-7 íàñòàé;
• Ñóäàëãààíä îðîëöîõûã ñàéí äóðûí ¿íäñýí 

äýýð çºâøººðñºí;

Ñóäàëãààíààñ õàñàõ øàëãóóð: 
• Áóë÷èíãèéí õ¿÷äýë: Àøâîðòûí øàëãóóðààð 

G3-G4 îíîîòîé;
• Ò¿íõíèé ¿åíèé íóãàëàõ õýëáýðèéí 

òàòàíãèð;
• Ò¿íõíèé ìóëòðàëòàé;
• Íóãàëàìûí á¿òöèéí øàëòãààíò ìóðóéëòòàé;
Øàëãóóð ¿ç¿¿ëýëòèéí äàãóó ñóäàëãààíä 30 
õ¿¿õýä õàìðàãäñàí áºãººä ýíãèéí ñàíàìñàðã¿é 
õóâààðèëàëòààð 2 á¿ëýãò õóâààñàí. ¯¿íä:

1. Õÿíàëòûí á¿ëýã (n=15) -Õºäºëãººí çàñàë 
ýì÷èëãýýã 45 ìèíóòààð, 7 õîíîãò 3 óäàà, 6 
äîëîî õîíîãèéí òóðø õèéñýí.

2. Òóðøèëòûí á¿ëýã (n=15)–Õºäºëãººí çàñàë 
ýì÷èëãýýã 45 ìèíóòààð, 7 õîíîãò 3 óäàà, 
ìºíõýâëèé, íóðóóíû áóë÷èíãèéí ¿éë 
àæèëëàãààíû öàõèëãààí öî÷ðóóë ýì÷èëãýýã 
30 ìèíóòààð, 7 õîíîãò 5 óäàà, 6 äîëîî õîíîã 
õàâñðàí õèéñýí.

Õºäºëãººíèé ÷àäâàðûã øàëãàõ àðãà÷ëàë.
Õ¿¿õäèéí õºäºëãººíèé ÷àäâàðûã “GMFM-88” 
øàëãóóðûã àøèãëàí ýì÷èëãýýíèé ºìíº áîëîí 
äàðàà ¿íýëñýí. “GMFM-88” øàëãóóð íü 5 á¿ëýã, 
88 ¿ç¿¿ëýëòòýé. Øàëãóóðûí “À” á¿ëýãò õýâòýõ áà 
ýðãýõ ¿éëäëèéã 17, “Â” á¿ëýãò ñóóõ ¿éëäëèéã 20, 
“Ñ” á¿ëýãò ìºëõºõ áà ºâäºãëºõ ¿éëäëèéã 14, “D” 
á¿ëýãò çîãñîõ ¿éëäëèéã 13, “Å” á¿ëýãò ÿâàõ, ã¿éõ, 
¿ñðýõ ¿éëäëèéã 24 ¿ç¿¿ëýëòýýð 0-3 îíîî á¿õèé 4 
îíîîãîîð õýìæñýí áºãººä 0 îíîî - ¿éëäëèéã îãò 
ã¿éöýòãýæ ÷àäàõã¿é áîëîõûã; 1 îíîî- ¿éëäëèéã 
ã¿éöýòãýõèéã îðîëäîõ áóþó ñàíàà÷ëàõûã; 2 îíîî 
- ¿éëäëèéã õýñýã÷ëýí ã¿éöýòãýæ áàéãààã; 3 îíîî 
- ¿éëäëèéã á¿ðýí ã¿éöýòãýæ áóéã èëýðõèéëíý [8].

Íóðóóíû ìóðóéëòûã õýìæèõ àðãà÷ëàë. 
Îðîëöîã÷äûí íóðóóíû ìóðóéëòûí ºíöãèéã 
ðåíòãåí çóðàã äýýðýýñ òîäîðõîéëñîí. ¯¿íèé 
òóëä á¿õ õ¿¿õäèéã èæèë áàéðëàëààð áóþó 
æèæèã ñàíäàë äýýð ºâäãººð 90˚C îð÷èì 
íóãàëñàí, òîëãîé óðàãø õàðñàí, àëü áîëîõ öýõ 
áàéäëààð ñóóëãàæ ðåíòãåí çóðãèéã ýãö óðäààñ 
àâñàí. Êîáá-ûí ºíöãèéã õýìæèõäýý ìóðóéëòûí 
ýõëýë áà òºãñãºëèéí íóãàëàìûã òýìäýãëýýä, 
ýõëýë íóãàëàìûí äýýä èðìýãèéã, òºãñãºëèéí 
íóãàëàìûí äîîä èðìýã¿¿äèéã äàéðóóëàí òàòñàí 
øóãàìóóäûí îãòëîëöñîí ºíöãèéã õýìæñýí. 
Õýìæèëòèéã ñóäàëãààíû ºìíº áîëîí äàðàà òóñ 
òóñ õýìæñýí [9, 10].
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Õºäºëãººí çàñàë ýì÷èëãýýíèé àðãàç¿é.
Õºäºëãººí çàñàë ýì÷èëãýýíä õ¿¿õýä á¿ðèéã 
ãàíöààð÷ëàí õàìðóóëæ, äàñãàëûí ºìíº áóë÷èí 
ñóëëàõ, ¿åíèé äàëàéö ñàéæðóóëàõ äàñãàëûã 
õèéñýí. Õýâòýõ áà ýðãýõ ÷àäâàðûã õºãæ¿¿ëýõ 
çîðèëãîîð íóðóó áîëîí õýâëèéãýýð õýâòñýí 
áàéäëààñ òîëãîéã ºðã¿¿ëýõ, ãàðûí øóóí äýýð 
áà àëãàí äýýð òóëàõ, áàðóóí áàç¿¿í òàëààðàà 
íóðóó, õýâëèé ð¿¿ ýðãýõ äàñãàëûã õèéëãýñýí. 
Ñóóõ ÷àäâàðûã õºãæ¿¿ëýõ çîðèëãîîð íóðóóãààð 
õýâòñýí áàéäëààñ ºíäèéæ ñóóõ, ãàðàà òóëààä 
þìóó òóëàõã¿é ñóóõ, ñóóãàà áàéäëààñ 4 õºëëºõ, 
æèæèã âàíäàí äýýð ãàð÷ ñóóõ, âàíäàíãààñ áóóæ 
øàëàí äýýð ñóóõ äàñãàëûã õèéëãýâ. Ìºëõºõ, 
ºâäºãëºõ ÷àäâàðûã õºãæ¿¿ëýõ çîðèëãîîð 
ýëýãäýæ ìºëõºõ, 4 õºëëºõ, 4 õºëëºæ ìºëõºõ, 
óõàð÷ ìºëõºõ, þì ò¿øñýí áîëîí ò¿øèõã¿éãýýð 
2 ºâäºã äýýð çîãñîõ, áàðóóí ç¿¿í ºâäºã äýýð 
òóëæ ºâäºãëºõ, ºâäºã äýýð ÿâàõ ¿åä áèåèéí 
æèíã çºâ õóâààðèëàõ, òýíöâýð îëóóëàõ äàñãàëûã 
õèéëãýëýý. Çîãñîõ ÷àäâàðûã õºãæ¿¿ëýõ çîðèëãîîð 
þì ò¿øýýä øàëíààñ áàðóóí, ç¿¿í ºâäºã äýýð òóëæ 
áîñîæ çîãñîõ, þì ò¿øèõ þìóó ò¿øèõã¿é çîãñîõ, 
áàðóóí áà ç¿¿í õºë äýýðýý ýýëæëýí òýíöâýðòýé 
çîãñîõ, çîãñîî áàéäëààñ þì ò¿øýýä áîëîí 
ò¿øèõã¿é äîîø ñóóõ äàñãàëûã  õèéëãýâ. ßâàõ, 
ã¿éõ, ¿ñðýõ ÷àäâàðûã ñàéæðóóëàõ çîðèëãîîð 
þì ò¿øýýä áîëîí ò¿øèõã¿éãýýð ÿâàõ, áàðóóí áà 
ç¿¿í õàæóóãààð ÿâàõ, óõàð÷ àëõàõ, øàòààð ºãñºõ, 
óðóóäàõ, áàðóóí áà ç¿¿í õºëººð áºìáºã ºøèãëºõ, 
¿ñðýõ, äîãîíöîõ çýðýã äàñãàëóóäûã òóõàéí õèéæ 
÷àäàõã¿é áàéãàà õºäºëãººíèé ¿éëäëýýñ íü 
ýõýëæ èäýâõòýé, èäýâõèã¿é àðãààð õèéëãýñýí. 
Äàñãàëûí ¿åä õ¿¿õýä á¿ðèéí äàñãàëûí îíöëîãò 
íü òîõèðñîí èâýýñ äýð, ìºëõ¿¿ëýã÷, çîãñîîã÷, 
ÿâóóëàã÷, äàñãàëûí áºìáºã, äàñãàëûí øàò, 
õºë ãàðûí ÷èã, øàãàé òàâõàéí îðòåç çýðãèéã 
àøèãëàñàí. Õºäºëãººíèé íýã ¿éëäëèéã õèéæ 
ñóðñíû äàðàà äàðààãèéí õºäºëãººíèé ÷àäâàðûí 
äàñãàëä îðîõ çàð÷ìààð õèéñýí. 

¯éë àæèëëàãààíû öàõèëãààí öî÷ðóóë 
ýì÷èëãýýíèé àðãàç¿é.
¯éë àæèëëàãààíû öàõèëãààí öî÷ðóóë ýì÷èëãýýã 
õèéõäýý FES-èéí àïïàðàòûí 5x5ñì äèàìåòðòýé 
2 ýëåêòðîäûã õ¿éñíèé ò¿âøèíä õýâëèéí øóëóóí 
áóë÷èí äýýð, 5x9ñì äèàìåòðòýé 2 ýëåêòðîäûã 
L4-L5 ò¿âøèíä  íóãàëàìûí õàæóóãèéí øóëóóí 
áóë÷èí äýýð áàéðëóóëæ, 20-25ìA ýð÷ìýýð, 
25Ãö äàâòàìæààð, ïóëüñûí ºðãºíèéã (PW): 300 
μs, ã¿éäëèéí ºãñºõ õóãàöààã (RU): 3 ñåêóíä, 
ã¿éäëèéí áóóðàõ õóãàöààã (RD): 2 ñåêóíä, 
ã¿éäëèéí ¿ðãýëæëýõ õóãàöààã (HD): 5 ñåêóíä, 
ã¿éäëèéí çàâñàðëàõ õóãàöààã  (RX): 10 ñåêóíäýýð 
òîõèðóóëàí õèéñýí.
Íóóöëàë. ¯íýëãýý õèéñýí õºäºëãººí çàñàë÷èä, 
ðåíòãåíèé ýì÷ õ¿¿õäèéã òóðøèëòûí ýñâýë 
õÿíàëòûí á¿ëãèéí àëèíä íü õóâààðèëàãäñàí 
áîëîõûã ìýäýýã¿é áóþó äàí íóóöëàëòàé 
õèéãäñýí.
Ñóäàëãààíû àæëûí ¿ð ä¿íã àðèôìåòèê  äóíäàæ, 
ñòàíäàðò õàçàéëò, òóðøèëò, õÿíàëòûí á¿ëýã 
òóñ á¿ðèéí ýì÷èëãýýíèé ºìíºõ áà äàðààõ ¿ð 
ä¿íã  “õàìààðàëò á¿ëãèéí t òåñò”-ýýð, õÿíàëòûí 
áà òóðøèëòûí á¿ëãèéí ýì÷èëãýýíèé äàðààõ 
¿ð ä¿íãèéí õàðüöóóëàëòûã“¿ë õàìààðàëò 
á¿ëãèéí t òåñò”, Ìàíí-Âèòíåé Þ òåñòýýð ¿íýëæ, 
áîëîâñðóóëàëòûã SPSS 17.0 ïðîãðàìì äýýð 
ã¿éöýòãýñýí.

¨ñ ç¿éí àñóóäàë. Ñóäàëãààã ýõëýõýýñ ºìíº 
õ¿¿õäèéí ýöýã ýõ, àñðàí õàìãààëàã÷ààñ 
ñóäàëãààíä îðîëöîõûã çºâøººðñºí çºâøººðëèéã 
áè÷ãýýð àâñàí. ÝÌØÓÈÑ-èéí Áèî-Àíàãààõûí ¨ñ 
Ç¿éí Õÿíàëòûí õîðîîíîîñ ñóäàëãàà ÿâóóëàõ 
çºâøººðºë àâñàí. (№13-09/1A   2013.03.22  
Óëààíáààòàð)

¯ð ä¿í. “GMFM-88“ øàëãóóðààð ¿íýëñýí 
¿íýëãýýíèé íàéäâàðòàé áàéäëûã Ñïèðìåíèé 
ðàíê êîððåëÿöèéí êîýôôèöèåíòààð ¿íýëýõýä 
(rbo) 0.99 áàéëàà. 

Table1. Demographic features of the control and FES groups. 

Variables FES group (n=15) Control group (n=15) p Value
Age(mo, SD) 51.5 ± 26.28 54.9 ± 28.94 0.739à

GMFM median (min-max) 107.9 (4-218) 123.5 (7-250) 0.567b

Cobb angle(mean± SD) 16.50 ± 3.69 15.50 ± 10.14 0.859à

àIndependent t test, bMann-Whitney U test

Õ¿ñíýãò 1-ýýñ õàðàõàä õÿíàëòûí áà òóðøèëòûí 
á¿ëýãò õóâààðèëàãäñàí îðîëöîã÷äûí íàñ, 
“GMFM-88” øàëãóóð áà Êîááûí ºíöãèéí 

¿ç¿¿ëýëòèéã õàðüöóóëàõàä õ¿í àìç¿é, ýìíýëç¿éí 
õóâüä 2 á¿ëýãò èæèë (p>0.05) òàðõàëòòàé áàéíà.
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Òóðøèëòûí áà õÿíàëòûí á¿ëýã òóñ á¿ðò GMFM-88 
øàëãóóð, Êîááûí ºíöãèéí äóíäàæèéã “õàìààðàëò 
á¿ëãèéí t òåñò”-ýýð ¿íýëýõýä õºäºëãººíèé 
÷àäâàð íü 2 á¿ëãèéí àëü àëèíä íü ñàéæèðñàí 
ñòàòèñòèêèéí ¿íýí ìàãàäëàëòàé (p<0.05) áàéíà.
Õàðèí òóðøèëòûí á¿ëãèéí õ¿¿õä¿¿äèéí íóðóóíû 
ìóðóéëòûí ºíöºã áàãàññàí íü ñòàòèñòèêèéí ¿íýí 

ìàãàäëàëòàé (p<0.033) áóþó õºäºëãººí çàñàë 
ýì÷èëãýýã õýâëèé íóðóóíû öàõèëãààí öî÷ðóóë 
ýì÷èëãýýòýé õàâñðàí õèéõ íü à÷ õîëáîãäîëòîéã 
õàðóóëæ áàéíà. Õàðèí õÿíàëòûí á¿ëãèéí 
õ¿¿õä¿¿äèéí íóðóóíû ìóðóéëòûí ºíöºã áàãàññàí 
÷ (p=0.128) ñòàòèñòèê à÷ õîëáîãäîëã¿é áàéíà 
(Õ¿ñíýãò 2).

Table2. Measurements of the control and FES groups before and after the treatment

Variables Groups Before treatment After treatment P Value
GMFM-88 median (min-
max)

Control (n:15)
FES (n:15)

123.5 (7-250)
107.9 (4-218)

140.867 (8-253)
136.800 (13-239)

0.000a,c

0.000a,c

Cobb angle (mean±SD) Control (n:4)
FES (n:4)

15.50 ± 10.14
16.50±3.69

12.75±8.57
5.50±4.20

0.128a

0.033a,c

àPaired samples t test, cstatistically significant 

Ýì÷èëãýýíèé äàðàà òóðøèëòûí á¿ëãèéí 
õ¿¿õä¿¿äèéí õºäºëãººíèé ÷àäâàðûí ñàéæðàë, 
íóðóóíû ìóðóéëòûí ºíöãèéí áàãàññàí 
¿ç¿¿ëýëò¿¿äèéí äóíäæóóäûã õÿíàëòûí 

á¿ëãèéí õ¿¿õä¿¿äèéí õºäºëãººíèé ÷àäâàðûí 
ñàéæðàë, íóðóóíû ìóðóéëòûí ºíöãèéí áàãàññàí 
¿ç¿¿ëýëò¿¿äèéí äóíäæóóäòàé õàðüöóóëàõàä 
p<0.05 ñòàòèñòèê à÷ õîëáîãäîëòîé áóþó 
á¿ëã¿¿äýä ÿëãààòàé áàéíà (Õ¿ñíýãò 3). 

Table 3.Distribution of changes in measurements in the groups after the treatment

Variables Control group FES group P Value
GMFM-88 (median±SD) 17.3 ±12.11 28.8±16.76 <0.041b,c

Cobb angle (mean ±SD) -2,75±2.62 -11±5.88 <0.043a,c

àindependent t test, bMann-Whitney U test,c Statistically significant

Õýëöýìæ. ¯éë àæèëëàãààíû öàõèëãààí 
öî÷ðóóëûã õºäºëãººí çàñàë ýì÷èëãýýòýé 
õîñëóóëàí õýðýãëýñíýýð õýâëèé, íóðóóíû 
áóë÷èíãèéí àãøèëò ñàéæèð÷, õºäºëãººíèéã õÿíàõ 
áîëîìæòîé áîëäîã [11]. Áèäíèé ñóäàëãààãààð 
òóðøèëòûí áîëîí õÿíàëòûí á¿ëãèéí õ¿¿õä¿¿äýä 
õèéãäñýí ýì÷èëãýýíèé ¿ð ä¿íä 2 á¿ëãèéí 
õ¿¿õä¿¿äèéí õºäºëãººíèé ÷àäâàð ñàéæèðñàí 
íü (ªëçèéìàà.Í íàð, 2009;) “Òàðõèíû ñààòàé 
õ¿¿õäèéí   áèå áÿëäðûã õºãæ¿¿ëýõ çàðèì àñóó-
äàëä” ñóäàëãààíû õºäºëãººí çàñàë ýì÷èëãýý 
íü áàë÷èð íàñ, áàãà  íàñíû õ¿¿õä¿¿äýä èë¿¿ 
¿ð ä¿íòýé ãýñýí ä¿ãíýëòòýé íèéöýæ áàéíà [12]. 
Ò¿¿í÷ëýí õýâëèé íóðóóíû öàõèëãààí öî÷ðóóë 
ýì÷èëãýýã õºäºëãººí çàñàë ýì÷èëãýýòýé 
õàâñðàí õèéõ íü õºäºëãººí çàñàë ýì÷èëãýýã 
äàíãààð õèéñíýýñ èë¿¿ ¿ð ä¿íòýé áàéñàí íü Eun 
Sook Park íàðûí 2001 îíä õèéñýí ñóäàëãààíû 
¿ð ä¿íòýé ä¿éöýæ áàéíà [13]. Ýäãýýð ýðäýìòýä 
ñóäàëãààíäàà 2 õ¿ðòýëõ íàñíû õ¿¿õä¿¿äèéã 
õàìðóóëæ, ñóóõ ÷àäâàðûã íü ¿íýëñýí áîë 
áèä ñóäàëãààíäàà 1-6 íàñíû õ¿¿õä¿¿äèéã 
õàìðóóëæ, õºäºëãººíèé ÷àäâàðûã á¿õýëä íü 
¿íýëñíýýðýý ÿëãààòàé áîëîâ÷ õýâëèé, íóðóóíû 

áóë÷èíãèéí áàéäàë õ¿¿õäèéí õºäºëãººíèé 
÷àäâàðò íºëººëäºã áîëîõûã õàðóóëæ áàéíà. 
ÒÑ-èéí õºø¿¿í õîññààæèëòòàé 32 õ¿¿õäýä 
õýâëèé-íóðóóíû áóë÷èíãèéí öàõèëãààí öî÷ðóóë 
ýì÷èëãýýã õºäºëãººí çàñàë ýì÷èëãýýòýé õàâñðàí 
õèéñýí (ILkay Karabay et al., 2012) ñóäàëãààíä 
íóðóóíû ìóðóéëòûí ºíöºã íü 2 á¿ëýãò õî¸óëàíä 
íü áóóðñàí íü ñòàòèñòèê à÷ õîëáîãäîëòîé 
áàéñàí áîë áèäíèé ñóäàëãààãààð õÿíàëòûí 
áóþó õºäºëãººí  çàñàë ýì÷èëãýýã äàíãààð 
õèéñýí á¿ëýãò íóðóóíû ìóðóéëòûí ºíöºã 
áóóðñàí ÷ ñòàòèñòèê à÷ õîëáîãäîëã¿é ãàðñàí 
[14]. Ýíýÿëãààòàé ¿ð ä¿í íü ìàãàäã¿é õºäºëãººí 
çàñàë ýì÷èëãýýã õèéñýí àðãà, àðãà÷ëàëòàé 
õîëáîîòîé áàéæ áîëîõ òàëòàé þì.

Ä¿ãíýëò. ÒÑ-òàé õ¿¿õäèéí õºäºëãººíèé 
÷àäâàðûã ñàéæðóóëàõàä õýâëèé-íóðóóíû 
áóë÷èíãèéí öàõèëãààí öî÷ðóóë ýì÷èëãýýã 
õºäºëãººí çàñàë ýì÷èëãýýòýé õàâñðàí õèéõ íü 
õºäºëãººí çàñàë ýì÷èëãýýã äàíãààð õèéñíýýñ 
èë¿¿  ¿ð ä¿íòýé áàéíà. Öààøèä ¿éë àæèëëàãààíû 
öàõèëãààí öî÷ðóóë ýì÷èëãýýã ÒÑ-òàé õ¿¿õäýä 
õýäèé õóãàöààãààð ¿ðãýëæë¿¿ëýí õèéõ, õ¿¿õäèéí 
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ºäºð òóòìûí ¿éë àæèëëàãàà (ADL)-íû ÷àäâàðò 
õýðõýí íºëººëºõèéã ñóäëàõ íü ñýðãýýí çàñàõ 
ýì÷èëãýýíèé ¿ð ä¿íã íýìýãä¿¿ëýõýä ÷óõàë à÷ 
õîëáîãäîëòîé áàéõ áîëíî. 
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