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ÖZET 

Alt                                                                                                   

                              . A      b                           b                                       

f                              . B                c                                                        

             c         . Ç         18-36                                25 99 ± 4 4           80               b     

      .  H               b       h    c   (AH)  f       h    c   b      (FHB)  fleksor digitorum brevis (FDB), 

f                     (FDM)                  j                            . D                       B    x-

B  Sw  ™ c h               . B                                    M   f    S       O            T     (MSOT) 

               -                         -                       -                            -              

                 f                            . E                                                                 

P                              b      . Dominant ayak FHB kas kuvveti ve dominant olmayan ayak FDB ve 

FDM                                 -              MSOT                          f                        

b       (            : 0 240   : 0 270  : 0 262;  <0 05). B                 MSOT                                

           b         ( >0 05). H                                       MSOT                               

           b         ( >0 05). S             b                                                      b        

                                                         . A                                                  

                                                                          b                            

                             . B                                                                                  

AH  FHB  FDB  FDM                             b             . 
 

Anahtar Kelimeler: Ayak, Kuvvet, Denge, Dinamometre. 
 

 

INVESTIGATION OF RELATIONSHIP BETWEEN FOOT INTRINSIC MUSCLE STRENGTH 

AND BALANCE PARAMETERS 
 

ABSTRACT 

Foot plays an important role in establishing postural control and balance by creating a support system for the 

body. Intrinsic muscles must work optimally for the foot to perform these tasks. The aim of this study was to 

investigate the relationship between foot intrinsic muscle strength and balance parameters. The study was 

conducted with 80 healthy young subjects between the ages 18-36  w  h                 f 25.99±4.4      . 

Muscle strength of Abductor hallucis (AH), flexor hallucis brevis (FHB), flexor digitorum brevis (FDB), flexor 

digiti minimi (FDM) was measured with digital dynamometer. Balance was assessed with Biodex-B  Sw  ™. 

Sway index was evaluated with the Modified Sensory Organization Test (MSOT) in four conditions: eyes open-

firm/foam surface, eyes closed-firm/foam surface. The relationship between muscle strength and balance was 

               P      ’  c               . Th    w      w c            b  w             FHB    c          h  

non-dominant FDB and FDM muscle strength and eyes closed-foam surface MSOT results (respectively, r:0.24, 

r:0.27 r:0.26; p<0.05). There was no significant correlation between these muscles and other MSOT results. No 

significant correlation was found between other muscle strengths and MSOT results in each foot (p>0.05). In 

healthy young subjects, while maintaining postural stability, the importance of intrinsic muscle strength 

increases as balance conditions become more difficult. Intrinsic muscle strength is associated with balance 

parameters on foam-surfaces where it is difficult to maintain static balance and under conditions where the visual 

system is disabled. Balance was not related to AH, FHB, FDB, FDM muscle strength in static standing with both 

feet on the ground.   
 

Keywords: Foot, Strength, Balance, Dynamometer. 
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GİRİŞ 

 

A   ;                                        

                           f      

                                 b   

        (1). D               b            

                                           

                        umunun 

                       . A   

                                           

                                        

                                       

                                     

                                      . 

A                                      

                                          

                               

      j                                      

     b                                    

(2-4). A                       ;        

                                       

                               

      j                   b               . 

Bu kaslar ayaktan orijin alan ve ayakta 

                              . A       

              n stabilizasyonunda, ayak 

                 b                       

   b                                    

                            (5-8). 

L                                 

                                      

                 ( â                    

Elektromiyografi, Ultrasonografi vb.) el 

dinamometresinin kas kuvvet 

                           b          

                      (9-10). E  b     

intrinsik kaslar olan; abduktor hallucis 

(AH), fleksor digitorum brevis (FDB) ve 

                                           

              f                      

  c         b                            

aktivasyonunun kalkaneusta ve metatarsal 

                                          

                                       

                                    b   c    

b              (11). S        b          

                          f              

birlikte direkt olarak dengenin intrinsik kas 

                                 b           

b              .  

B                c                      

kuvvetinin denge parametreleri ile 

             c         . Ç             c  

                                 

                                       

            b   c    h        

               . 

 

YÖNTEM 

 

Bireyler 

 

Ç           c       102               

b           . A c                    

            âh                       

        22                          .  Y   

41                          80          

     b      âh         . Ç         c    

G    Ü            E    K             

‘2019-307’                            

                  c                  

                                   

               .  

 

Dâh                    ; 

•  18-36                                  

birey olmak 

•  U            f                          

(UFAA)               1    2       

•   V c                 (VKİ)        

      (18 5   / 2 ≤ VKİ ≤24 9   / 2 ) 

•  A                   (APİ) 0-5 

                 

 

Dâh                      ; 

• Ç                     b           

                                 

• N     j   h  h     b      b           

• A              c    h         

bulunmak 

• S   2                               

                    

• T          b      b           

• V    b                 sistem 

problemi olmak 

• Alt ekstremite global kas testinde 

b            f          

• N                   f    ≥10   

olmak 
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• J c                 f        

• 1. metatarsofalangeal eklem hareket 

                             (h       

rijitus-limitus) 

 

Ç                b                   b   

               c                     

                                        

kaydedildi. Bireylerin fiziksel aktivite 

       T                                  

            U            F        A        

Anketi (UFAA) ile belirlendi (12). 

D             b                ; b        

                                      

    c           b        b        

               b                       

                                           

           b          (13). A            

“A                  -6 (APİ-6)’’ 

                            . APİ-6 skoru 6-

12                         -1                

                      f         b  b        

                  . APİ-6 skoru 0-5 

                      b                    

         h   b                         (14). 

K   K          D                 

 

D j                 (L f      ® M    -

01165) ile AH, FHB, FDB ve FDM 

                   f                 f      

               . T            b        

                                 

    f                  . A              

                                

b               b                     c  

    f         b            . H          

       f                                   

b          f                         

fleksiyonda pozisyonlan          b      

plantar fleksorlerinin ko-kontraksiyonunun 

    c                . U    f            

                       h b              

dinamometre pozisyonu interfalangeal 

eklem fleksiyonuna izin vermeyecek 

                              b  

pozisyonda        (10 15). 

D                ‘‘         ’’ 

                         (16). 

D                    c  b     
dinamometreye 5 saniye boyunca kuvvet 

        . B       b    c  b        

                                     . 

Ö            1                   

ya     . D                         2 

                                    . 

Ö                                    

     30                               . 

 

Dengenin Değerlendirilmesi 

 

S      A                                 

                 B    x-B  Sw  ™ c h    

                   . D     

                   M   f    S       

O            T     (MSOT)           .  

B                                            

     1                   . B              

               f                   

                                 . 

D               ;                         

                                      

                                       

                  4 f              

       . H   b             30        

       c              b           h       

etmeden durmalar         . T           

                               (17). 

 

İstatistiksel Analiz 

 

Ç                                        

“S       c   P c     f   S c    Sc   c  ” 

(SPSS) V        22.0 (SPSS®   c.  

Ch c     IL  ABD)                    .  

Denge parametreleri ve kas kuvvetlerinin 

                                 

(h                        f      )    

                   (K         -Smirnov / 

Shapiro-W            )              

incelendi. Her iki grup de                 

                                           

                                           

P                 h         . İ             

              <0 05        b         . 

K                                      

dereceleri;  

 

0,05-0 30                              ; 

0,30-0 40                c                

0,40-0,60 orta derecede korelasyon,  
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0,60-0,70 iyi derecede korelasyon,  

0,70-0 75             c                

0,75-1.00                            

b         . Ç                        

ana        %80;    %90        %5 b    c  

    h                                    48    

67        h          (18). 

 

BULGULAR 

 

Ç                     b          

       f            T b   1’          . 

 

Tablo 1: B                 f               

                                     

          (n:80).  

 
 Kadın 

n:39 

 

OrtSS 

Erkek 

n:41 

 

OrtSS 

Tüm 

Bireyler 

n:80 

OrtSS 

Yaş (yıl) 26,14,66 25,94,2 25,994,4 

Boy 

Uzunluğu 

(cm) 

164,25,38 177,16,72 170,88,88 

Vücut 

Ağırlığı 

(kg) 

587,67 77,89,83 68,1313,27 

VKİ 

(kg/m2) 
21,482,54 24,772,7 23,163,09 

Ayak 

numarası  
37,741,06 42,341,24 40,12,58 

VKİ: V c   K     İ      ; O  : O       ; SS: S        

Sapma 

Ç                 b                      

%92 3’       %7 7’                  

%87 8’       %12 2’            b          

%90’       %10’             (T b   2). 

 

Tablo 2: Bireylerin dominant ayak 

         ( =80). 

 Kadın 

 

n (%) 

Erkek 

 

n (%) 

Tüm 

Bireyler 

n (%) 

Dominant 

ayak 

Sağ 36 

(92,3) 

36 

(87,8) 

72 (90) 

Sol 3 (7,7) 5 

(12,2) 

8 (10) 

 

B          APİ-6                        

             T b   3’          .  

 

 

Tablo 3: B          A    P      İ       

   N         Y         S         ( =80). 

 

 

 

Dominant ayak 

OrtSS 

Dominant 

olmayan ayak 

OrtSS 

Ayak Postür 

İndeksi-6 

1,05 (1,16) 1.06 (1,13) 

Naviküler 

Yükseklik 

4,70 (0,58) 4,59 (0,59) 

Ort: Ortalama; SS: Standart Sapma. 

B                                        

MSOT                             FHB 

(r=0,240, p<0,05), dominant olmayan ayak 

FDB (r= 0,270, p<0,05) ve FDM (r=0,262, 

 <0 05)                               f 

                              b         . 

B                        -                   

      -                                

      MSOT                        

                   b         ( >0,05). 

D               AH  FDB  FDM     

                                      

AH  FHB                    MSOT         

                                          

b         ( >0 05) (Tablo 4, Tablo 5).  
 

TARTIŞMA 

 
B              c    ; FHB  FDB  FDM     

                    c               -        

                                      

korelasyon            b          . A    

                                        -sert 

                    -                       -

                                   

                         b            . B  

                                      

                                            

                                     

   b                         FHB  FDB  FDM 

                                                

                               . L          ; 

                                           

stabilize etmed                         

               f b         f              

                                       b   

          b             c   b            

b     b            ;               b          

b         f                                  

ayak ve her ik                      
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Tablo 4: Bireylerin dominant ayak intrinsik kas kuvvetlerinin modifiye sensori organizasyon 

                  . 

 

Dominant  

Ayak 

AH FHB FDB FDM 

r p r p r p r p 

Gözler açık-

Sert Zemin 
0,01 0,929 0,11 0,323 0,08 0,501 0,03 0,781 

Gözler kapalı- 

Sert Zemin 
0,13 0,251 0,20 0,071 0,17 0,141 0,18 0,117 

Gözler açık- 

Yumuşak 

Zemin 

0,11 0,355 0,06 0,585 0,04 0,723 0,05 0,679 

Gözler Kapalı-

Yumuşak 

Zemin 

0,07 0,566 0,24 0,032* 0,19 0,094 0,05 0,633 

*: p<0 05  AH: Ab       H    c   FHB: F       H    c   B      FDB: F       D         

Brevis FDM: Fleksor Digitiminimi 

 

Tablo 5: Bireylerin dominant olmayan ayak intrinsik kas kuvvetlerinin modifiye sensori 

                               . 

Dominant  

Olmayan 

Ayak 

AH FHB FDB FDM 

r p r p r p r p 

Gözler açık-

Sert Zemin 
0,01 0,966 0,05 0,663 0,02 0,832 0,11 0,351 

Gözler kapalı- 

Sert Zemin 
0,11 0,325 0,12 0,277 0,20 0,081 0,16 0,164 

Gözler açık- 

Yumuşak 

Zemin 

0,01 0,933 0,08 0,485 0,09 0,452 0,13 0,252 

Gözler Kapalı-

Yumuşak 

Zemin 

0,14 0,206 0,17 0,128 0,27 0,015* 0,26 0,019* 

*: p<0,05,  AH: Abduktor Hallucis FHB: Fleksor Hallucis Brevis FDB: Fleksor Digitorum 

Brevis FDM: Fleksor Digitiminimi 
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  c                            b               

(19,20). Bunun sebebi olarak, statik ayakta 

                                                

                    f     f                   

                                       

         b              . H                 i 

b                                         b   

f                                 

       b      . Ç          b                

     b                                         

                               b           

                                        eyiz. 

K           .              b         

                                           

                            EMG     

  c           AH                      

                                             

                 (11). B                      

                   b          AH     

                                           . 

K           .              b      

                                             

                    c                 

                            . B            

                   endirilmesinde MSOT 

              . K           .’    f               

                              ;       

                   MSOT                     

                      h                     

                                     b    .  

Dominensi dikka                        

             c  FHB                        

           FDB    FDM                      -

                                         

                       . L                   

       h                                    

dominant ayakta           b    c            

                     h  f              

b        b                  (21). B      c  

    ;                                         

                                            

        b        b                        

aktivasyonla      f                b          . 

Limitasyonlar 

 

D            c  h                     

                                          

                                 b  

                         .  

 

SONUÇ 

 

A                                        

bireylerde y     c                 

                                    

                                      

b                                          . 

S             b                         

                             b        

                                    nin 

                 . A c                  

                                       

  c     c     h                     h      

      . G   c                              

                                h     

                                          

denge p                                    

  c                            c    

     c         . 
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