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ɶ ˃ˎʿˁʺ ʶ˄ʵˎ˄ʱ˃˖ˋʹ ʰˉˇˍʶ˂ʶʾ ˃ʽʰ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʺ ˉʰˊʷ˃ʲʰˋʹ ʴʽʰ ˍʹ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ʽˋˇˊˊˇˉʾʰˌ ˁʰʽ 

ˍʹ˄ ˉˊˈ˂ʹ˕ʹ ˉˍ˗ˋʶ˖˄ ˋʶ ʹ˂ʽˁʽ˖˃ʷ˄ˇˎˌΦ ʍˋˍˈˋˇΣ ʹ ʶ˒ʰˊ˃ˇʴʺ ˍ˖˄ ʰˋˁʺˋʶ˖˄ ˋʶ ʰˋˍʰʻʺ ʶˉʽ˒ʱ˄ʶʽʰ 

ʺ ˋʶ ˋˎ˄ʵˎʰˋ˃ˈ ˃ʶ ʱ˂˂ʶˌ ˃ˇˊ˒ʷˌ ˉˊˇˉˈ˄ʹˋʹˌ ˃ˉˇˊʶʾ ˄ʰ ʷ˔ʶʽ ʰˁˈ˃ʰ ˃ʶʴʰ˂ˏˍʶˊʹ 

ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰΦ   

 

ɽʷ˅ʶʽˌ ˁ˂ʶʽʵʽʱ: ̄ ˍ˗ˋʶʽˌΣ ʹ˂ʽˁʽ˖˃ʷ˄ˇʽΣ ʱˋˁʹˋʹΣ ʶ˄ʵˎ˄ʱ˃˖ˋʹ 

 

ɲʽʶˏʻˎ˄ˋʹ ʰ˂˂ʹ˂ˇʴˊʰ˒ʾʰˌΥ 

ʁʽˁˇ˄ˈ˃ˇˎ ɿʽˁˇ˂ʾʰ- ɮˋʹ˃ˇˏ˂ʰ  

ɲʽʶˏʻˎ˄ˋʹΥ ʋˊˎˋˇˋˍˈ˃ˇˎ ʅ˃ˏˊ˄ʹˌΣ пр-пфΣ ɮʻʺ˄ʰΣ ɯʴʽˇˌ ɳ˂ʶˎʻʷˊʽˇˌΣ мммпп 

ʆʹ˂.: 6949237059 

E-mail: nikominaoik@gmail.com  

  

mailto:nikominaoik@gmail.com
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ɶ ɳʃɹɲʄɮʅɶ ʆɶʅ ʃʄʁʃʁɿɶʅɶʅ ɳɿɲʇɿɮɾʍʅɶʅ ʅʆɶɿ ɹʅʁʄʁʃɹɮ ɼɮɹ ʅʆɶɿ ʃʄʁɽɶʌɶ ʃʆʍʅɳʍɿ  

ʅɳ ɮʆʁɾɮ ʆʄɹʆɶʅ ɶɽɹɼɹɮʅ 

ɳʽˋʰʴ˖ʴʺ 

ʁʽ ˉˍ˗ˋʶʽˌ ʰˉˇˍʶ˂ˇˏ˄ ʷ˄ʰ ʰˉˈ ˍʰ ˉʽˇ ˁˇʽ˄ʱ ˁʰʽ ˋˇʲʰˊʱ ʸʹˍʺ˃ʰˍʰ ˉˇˎ ˋˎ˃ʲʱ˂˂ˇˎ˄ ˋˍʹ˄ 
ʰ˄ʰˉʹˊʾʰΣ ʶʽʵʽˁʱ ˃ʶˍʰ˅ˏ ˍ˖˄ ʹ˂ʽˁʽ˖˃ʷ˄˖˄ ʰˍˈ˃˖˄Φ ʁʽ ¢ƛƴŜǘǘƛ Ŝǘ ŀƭΦΣ όмфууύ ˈˊʽˋʰ˄ ˍʹ˄ ˉˍ˗ˋʹ ˖ˌ ʷ˄ʰ 
ʴʶʴˇ˄ˈˌ ˉˇˎ ʷ˔ʶʽ ˖ˌ ʰˉˇˍʷ˂ʶˋ˃ʰ ʷ˄ʰ ʱˍˇ˃ˇ ˄ʰ ʷˊ˔ʶˍʰʽ ˄ʰ ʶˉʰ˒ʺ ˃ʶ ˍˇ ʷʵʰ˒ˇˌ ʺ ˋʶ ʱ˂˂ˇ ˔ʰ˃ʹ˂ˈˍʶˊˇ 
ʶˉʾˉʶʵˇ ʰˁˇˏˋʽʰΣ ˍˇ ˇˉˇʾˇ ʵʶ˄ ʶʾ˄ʰʽ ʰˉˇˍʷ˂ʶˋ˃ʰ ˋʹ˃ʰ˄ˍʽˁˇˏ ʶʴʴʶ˄ˇˏˌ ˋˎ˃ʲʱ˄ˍˇˌ όˈˉ˖ˌ ʶʴˁʶ˒ʰ˂ʽˁˈ 
ʶˉʶʽˋˈʵʽˇύ ʺ ˋˎ˄ˍˊʽˉˍʽˁˇˏ ˁʽ˄ʵˏ˄ˇˎΦ ʇˉʱˊ˔ʶʽ ʱ˃ʶˋʹ ˋˎˋ˔ʷˍʽˋʹ ˃ʶˍʰ˅ˏ ˉˍ˗ˋʶ˖˄ ˁʰʽ ʻ˄ʹˋʽ˃ˈˍʹˍʰˌΣ 
˄ˇˋʹˊˈˍʹˍʰˌ ˁʰʽ ˃ʶʽ˖˃ʷ˄ʹˌ ˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰˌΦ ʁʽ ˉˍ˗ˋʶʽˌ ˋˎ˃ʲʰʾ˄ˇˎ˄ ˃ʶ ˃ʶʴʱ˂ʹ ˋˎ˔˄ˈˍʹˍʰ ˋʶ 
ʹ˂ʽˁʽ˖˃ʷ˄ˇˎˌΣ ˉʰʽʵʽʱ ˁʰʽ ʰʻ˂ʹˍʷˌ ό5ƛƻƴȅǎǎƛƻǘƛǎΣ нлмнύΦ  

ʁʽ ʶˉʰ˄ʰ˂ʰ˃ʲʰ˄ˈ˃ʶ˄ʶˌ ˉˍ˗ˋʶʽˌ ˎˉˇʵʶʽˁ˄ˏˇˎ˄ ˃ʽʰ ʴʶ˄ʽˁʺ ˁʰˁʺ ˒ˎˋʽˁʺ ˁʰʽ ʴ˄˖ˋˍʽˁʺ 
ˁʰˍʱˋˍʰˋʹ ˍˇˎ ʰˍˈ˃ˇˎΦ ɳˁˍˈˌ ʰˉˈ ˍˇ ˋ˖˃ʰˍʽˁˈ ˍˊʰˎ˃ʰˍʽˋ˃ˈΣ ˇʽ ʶˉʰ˄ʰ˂ʰ˃ʲʰ˄ˈ˃ʶ˄ʶˌ ˉˍ˗ˋʶʽˌ ˃ˉˇˊʶʾ 
˄ʰ ˉˊˇˁʰ˂ʷˋˇˎ˄ ˒ˈʲˇ ˁʰʽ ˕ˎ˔ˇ˂ˇʴʽˁˈ ˍˊʰˏ˃ʰ όζˋˏ˄ʵˊˇ˃ˇ ˃ʶˍʱ ˍʹ˄ ˉˍ˗ˋʹηύΣ ˈˉˇˎ ʷ˄ʰˌ 
ʹ˂ʽˁʽ˖˃ʷ˄ˇˌ ʰˊ˄ʶʾˍʰʽ ˄ʰ ˃ʶˍʰˁʽ˄ʹʻʶʾ ˎˉˈ ˍˇ ˒ˈʲˇ ʶˉʰ˄ʰ˂ʰ˃ʲʰ˄ˈ˃ʶ˄˖˄ ˉˍ˗ˋʶ˖˄ ˁʰʽ ˍˊʰˎ˃ʰˍʽˋ˃˗˄Φ 
ɶ ˉʰˊˇˏˋʰ ʶˊʴʰˋʾʰ ʷ˔ʶʽ ˖ˌ ˋˍˈ˔ˇ ˄ʰ ʵʽʶˊʶˎ˄ʺˋʶʽ ˍʹ˄ ʶˉʾʵˊʰˋʹ ˍʹˌ ˉˊˇˉˈ˄ʹˋʹˌ ʶ˄ʵˎ˄ʱ˃˖ˋʹˌ ˋˍʹ˄ 
ʽˋˇˊˊˇˉʾʰ ˁʰʽ ˍʹ˄ ˉˊˈ˂ʹ˕ʹ ˉˍ˗ˋʶ˖˄ ˋʶ ʹ˂ʽˁʽ˖˃ʷ˄ˇˎˌΦ ʃˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˋˎˋˍʹ˃ʰˍʽˁʺ 
ʰ˄ʰˋˁˈˉʹˋʹ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʽˌ ˁʰˍʶˎʻˎ˄ˍʺˊʽʶˌ ʴˊʰ˃˃ʷˌ ˁʰˍʶˎʻˎ˄ˍʺˊʽʶˌ ʴˊʰ˃˃ʷˌ ˍʹˌ twL{a!Σ ˁʰʽ ʹ 
ˍʶ˂ʽˁʺ ʶˉʽ˂ˇʴʺ ˍ˖˄ ʱˊʻˊ˖˄Σ ʷʴʽ˄ʶ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ t95Ǌƻ ǎŎŀƭŜΦ ɳʽʵʽˁˈˍʶˊˇʽ ˋˍˈ˔ˇʽ ʶʾ˄ʰʽ ˇʽ ʶ˅ʺˌΥ  

ü ɶ ˉʰˊˇˎˋʾʰˋʹ ˍ˖˄ ˇ˒ʶ˂˗˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˉˇˎ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇˎ˄ ˁ˂ʰˋʽˁʺ ˉˊˇˉˈ˄ʹˋʹ 
ʶ˄ʵˎ˄ʱ˃˖ˋʹˌΦ  

ü ɶ ˉʰˊˇˎˋʾʰˋʹ ˍ˖˄ ˇ˒ʶ˂˗˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˉˇˎ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇˎ˄ ʷˁˁʶ˄ˍˊʶˌ ʰˋˁʺˋʶʽˌ 
ʶ˄ʵˎ˄ʱ˃˖ˋʹˌΦ  

ü ɶ ˉʰˊˇˎˋʾʰˋʹ ˍ˖˄ ˇ˒ʶ˂˗˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˉˇˎ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇˎ˄ ˉˊˇˉˈ˄ʹˋʹ ʶ˄ʵˎ˄ʱ˃˖ˋʹˌ ˋʶ 
ʰˋˍʰʻʶʾˌ ʶˉʽ˒ʱ˄ʶʽʶˌΦ  

ü ɶ ˉʰˊˇˎˋʾʰˋʹ ˍ˖˄ ˇ˒ʶ˂˗˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˉˇˎ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇˎ˄ ˉʰˊʶ˃ʲʱˋʶʽˌ ˉˇ˂˂ʰˉ˂˗˄ 
ˋˎˋˍʰˍʽˁ˗˄Φ  

ɶ ʶˊʴʰˋʾʰ ˔˖ˊʾʸʶˍʰʽ ˋˍˇ ʴʶ˄ʽˁˈ ˁʰʽ ˍˇ ʶʽʵʽˁˈ ˃ʷˊˇˌΦ ʃˊ˗ˍˇ˄Σ ˋˍˇ ʶʽʵʽˁˈ ˃ʷˊˇˌ 
ˉʶˊʽ˂ʰ˃ʲʱ˄ʶˍʰʽ ʹ ˉʰˊˇˎˋʾʰˋʹ ʲʰˋʽˁ˗˄ ˋˍˇʽ˔ʶʾ˖˄ ʴʽʰ ˍʽˌ ˉˍ˗ˋʶʽˌΣ ʽʵʽʰʾˍʶˊʰ ˋˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˍ˖˄ 
ʹ˂ʽˁʽ˖˃ʷ˄˖˄Σ ˍʹ˄ ʰʽˍʽˇ˂ˇʴʾʰΣ ˉʰʻˇ˒ˎˋʽˇ˂ˇʴʾʰΣ ʶˉʽʵʹ˃ʽˇ˂ˇʴʾʰΣ ˍˇˎˌ ˉʰˊʱʴˇ˄ˍʶˌ ˁʽ˄ʵˏ˄ˇˎΣ ˍˇ˄ 
ʷ˂ʶʴ˔ˇ ˁʰʽ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʺ ˍˇˎˌΣ ˍˇˎˌ ˍˊʰˎ˃ʰˍʽˋ˃ˇˏˌ ˉˇˎ ˃ˉˇˊˇˏ˄ ˄ʰ ˉˊˇˁˏ˕ˇˎ˄Σ ˍʹ˄ ˉˊˈ˂ʹ˕ʹΣ ˍʽˌ 
ˁʰˍʶˎʻˎ˄ˍʺˊʽʶˌ ˇʵʹʴʾʶˌΣ ˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʺ ˍˇˎˌ ˁʰʽ ˍʹ˄ ʶˉʾʵˊʰˋʹ ˍʹˌ ʱˋˁʹˋʹˌ ˋʶ ʰˎˍʷˌΦ ʅˍʹ 
ˋˎ˄ʷ˔ʶʽʰΣ ˋˍˇ ʶʽʵʽˁˈ ˃ʷˊˇˌ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ʹ ˎˉˈʻʶˋʹ ˁʰʽ ˇ ˋˁˇˉˈˌ ˍʹˌ ʷˊʶˎ˄ʰˌΣ ʹ ˃ʶʻˇʵˇ˂ˇʴʾʰ ˉˇˎ 
ˎʽˇʻʶˍʺʻʹˁʶΣ ʹ ˋˍˊʰˍʹʴʽˁʺΣ ʹ ˁˊʽˍʽˁʺ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍ˖˄ ˃ʶ˂ʶˍ˗˄ ˁʰʽ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˉˇˎ ˉˊˇʷˁˎ˕ʰ˄ 
ʰˉˈ ˍʹ˄ ʰ˄ʱ˂ˎˋʹΦ  

ɾʷʻˇʵˇˌ 

ʃˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˋˎˋˍʹ˃ʰˍʽˁʺ ʰ˄ʰˋˁˈˉʹˋʹ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʽˌ ˁʰˍʶˎʻˎ˄ˍʺˊʽʶˌ ʴˊʰ˃˃ʷˌ 
ˁʰˍʶˎʻˎ˄ˍʺˊʽʶˌ ʴˊʰ˃˃ʷˌ ˍʹˌ PRISMAΣ ˁʰʽ ʹ ˍʶ˂ʽˁʺ ʶˉʽ˂ˇʴʺ ˍ˖˄ ʱˊʻˊ˖˄Σ ʷʴʽ˄ʶ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ PEDro 
scaleΦ ʅˍʰ ˉ˂ʰʾˋʽʰ ˍʹˌ ʰ˄ʰˋˁˈˉʹˋʹˌ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˋˎˋˍʹ˃ʰˍʽˁʺ ʰ˄ʰʸʺˍʹˋʹ ˋˍʽˌ ʲʱˋʶʽˌ 
ʵʶʵˇ˃ʷ˄˖˄ tubMed, SŎƻǇǳǎ ˁʰʽ MŜŘƭƛƴŜΣ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ʶ˄ˍˇˉʽˋˍˇˏ˄ ˍˎ˔ʰʽˇˉˇʽʹ˃ʷ˄ʶˌ ʶ˂ʶʴ˔ˈ˃ʶ˄ʶˌ 
ˁ˂ʽ˄ʽˁʷˌ ˃ʶ˂ʷˍʶˌΣ ˉˇˎ ʰ˅ʽˇ˂ˇʴˇˏ˄ ˍʽˌ ʶˉʽʵˊʱˋʶʽˌ ˍʹˌ ˉˊˇˉˈ˄ʹˋʹˌ ʶ˄ʵˎ˄ʱ˃˖ˋʹˌ ˋˍʹ˄ ʽˋˇˊˊˇˉʾʰ ˁʰʽ 
ˍʹ˄ ˉˊˈ˂ʹ˕ʹ ˉˍ˗ˋʶ˖˄ ˋʶ ʹ˂ʽˁʽ˖˃ʷ˄ˇˎˌΦ 
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ɾʶʻˇʵˇ˂ˇʴʾʰ ʰ˄ʰʸʺˍʹˋʹˌ 

ɶ ˋˎˋˍʹ˃ʰˍʽˁʺ ʰ˄ʰˋˁˈˉʹˋʹ ʷʴʽ˄ʶ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʽˌ ˁʰˍʶˎʻˎ˄ˍʺˊʽʶˌ ˇʵʹʴʾʶˌ ˍʹˌ Prisma 
όˇʵʹʴʾʶˌ ˉˊˇˋʰˊ˃ˇˋ˃ʷ˄˖˄ ˋˎˋˍʹ˃ʱˍ˖˄ ʰ˄ʰ˒ˇˊʱˌΣ ʴʽʰ ˋˎˋˍʹ˃ʰˍʽˁʺ ʰ˄ʰˋˁˈˉʹˋʹ-˃ʶˍʰ˄ʱ˂ˎˋʹύΦ ɶ 
ʰ˄ʰʸʺˍʹˋʹ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˋˍʽˌ ʲʱˋʶʽˌ ʵʶʵˇ˃ʷ˄˖˄ tǳōƳŜŘΣ Medline ˁʰʽ Scopus ʰˉˈ ˍʽˌ 
моκоκнлнм ʷ˖ˌ ˍʽˌ млκтκнлнм 

ɱʽʰ ˍʹ˄ ʰ˄ʰʸʺˍʹˋʹ ˍ˖˄ ˃ʶ˂ʶˍ˗˄ ˋ˔ʶʵʽʱˋˍʹˁʶ ʰ˂ʴˈˊʽʻ˃ˇˌΣ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ ˃ʶʻˇʵˇ˂ˇʴʾʰ ζPICO: 
PatientsΣ ɹntervention, Comparison, Outcomeύη όˋ˔ʶʵʽʰˋ˃ˈˌ ˃ʶ˂ʷˍʹˌΣ ˍˏˉˇˌ ˋˎ˃˃ʶˍʶ˔ˈ˄ˍ˖˄Σ ˍˏˉˇˌ 
ˉʰˊʶ˃ʲʱˋʶ˖˄Σ ˍˏˉˇˌ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ύΦ 

ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΥ 

ü H ˇ˃ʱʵʰ ˋ˔ʶʵʽʰˋ˃ˈˌ ˃ʶ˂ʷˍʹˌ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍʽˌ ˂ʷ˅ʶʽˌΥ ǊŀƴŘƻƳƛȊŜŘ ŎƻƴǘǊƻƭƭŜŘ ǘǊƛŀƭǎΣ w/¢Σ 
random allocation. 

ü ɶ ˇ˃ʱʵʰ ˍˏˉˇˌ ˋˎ˃˃ʶˍʶ˔ˈ˄ˍ˖˄ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍʽˌ ˂ʷ˅ʶʽˌΥ ƻƭŘŜǊΣ ŜƭŘŜǊƭȅΣ ǎŜƴƛƻǊǎΦ 

ü ɶ ˇ˃ʱʵʰ ˍˏˉˇˌ ˉʰˊʶ˃ʲʱˋʶ˖˄ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍʽˌ ˂ʷ˅ʶʽˌΥ strengthening exercise, resistance 
exercise, strength training. 

ü ɶ ˇ˃ʱʵʰ ˍˏˉˇˌ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍʽˌ ˂ʷ˅ʶʽˌΥ ōŀƭŀƴŎŜΣ ŦŀƭƭΦ 

ü ɼʰˍʱ ˍʹ˄ ʰ˄ʰʸʺˍʹˋʹ ˇʽ ʶˋ˖ˍʶˊʽˁʷˌ ˂ʷ˅ʶʽˌ ˍ˖˄ ˇ˃ʱʵ˖˄ ˋˎ˄ʵʷˇ˄ˍʰ˄Σ ˃ʶ ˍˇ hw ˁʰʽ ˇʽ ˇ˃ʱʵʶˌ 
˃ʶˍʰ˅ˏ ˍˇˎˌ ˃ʶ ˍˇ !b5Φ 

ʅˍʹ ʲʱˋʹ ʰ˄ʰʸʺˍʹˋʹˌ Pubmed, ʶ˒ʰˊ˃ˈˋˍʹˁʰ˄ ʶˉʽˉ˂ʷˇ˄ ˁʰʽ ˍ hʶ˅ʺˌ ˒ʾ˂ˍˊʰ: randomized 
controlled trial, clinical trial phase I, clinical trial phase II, clinical trial phase III, humans, English, ages 
19+, humans. ʅˍʹ ʲʱˋʹ ʵʶʵˇ˃ʷ˄˖˄ Scopus ʶ˒ʰˊ˃ˈˋˍʹˁʰ˄ ˍʰ ˒ʾ˂ˍˊʰΥ 9ƴƎƭƛǎƘ ƭŀƴƎǳŀƎŜΣ ŀǊǘƛŎƭŜΣ 
humans. 

ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ 

ɮˉˈ ˍʽˌ ˃ʶ˂ʷˍʶˌ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˋˍʹ˄ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ʰ˄ʰˋˁˈˉʹˋʹΣ ˍʰ ˉˊˇʴˊʱ˃˃ʰˍʰ 
ˉˊˇˉˇ˄ʺˋʶ˖˄ ˉˇˎ ʷ˔ˇˎ˄ ˃ʶ˂ʶˍʹʻʶʾ ʴʽʰ ˍʹ˄ ʶˉʾʵˊʰˋʹ ˋˍʹ˄ ʽˋˇˊˊˇˉʾʰ ˁʰʽ ˍʹ˄ ˉˊˈ˂ʹ˕ʹ ˍ˖˄ ˉˍ˗ˋʶ˖˄ 
ˋʶ ʹ˂ʽˁʽ˖˃ʷ˄ˇˎˌ ˁʰˍʹʴˇˊʽˇˉˇʽˇˏ˄ˍʰʽ ˋʶ ˁ˂ʰˋˋʽˁʷˌ ˉˊˇˉˇ˄ʺˋʶʽˌ ʶ˄ʵˎ˄ʱ˃˖ˋʹˌΣ ʷˁˁʶ˄ˍˊʶˌ 
ʶ˄ʵˎ˄ʱ˃˖ˋʹˌΣ ˉˊˇˉˈ˄ʹˋʹ ʶ˄ʵˎ˄ʱ˃˖ˋʹˌ ˋʶ ʰˋˍʰʻʶʾˌ ʶˉʽ˒ʱ˄ʶʽʶˌ ˁʰʽ ˉʰˊʶ˃ʲʱˋʶʽˌ ˉˇ˂˂ʰˉ˂˗˄ 
ˋˎˋˍʰˍʽˁ˗˄Φ ʅʶ ˁʱʻʶ ʷˊʶˎ˄ʰ ˉˇˎ ʷ˔ʶʽ ˋˎ˃ˉʶˊʽ˂ʹ˒ʻʶʾ ˋˍʹ˄ ˉʰˊˇˏˋʰ ʰ˄ʰˋˁˈˉʹˋʹ ˎˉʱˊ˔ˇˎ˄ ˇʽ 
ˉ˂ʹˊˇ˒ˇˊʾʶˌ ʴʽʰ ˍˇ ʵʶʾʴ˃ʰ ˃ʶ˂ʷˍʹˌ ˁʰʽ ́  ˃ʶʻˇʵˇ˂ˇʴʾʰ ˉˇˎ ʰˁˇ˂ˇˎʻʺʻʹˁʶΣ ʶ˄˗ ʴʾ˄ʶˍʰʽ ˅ʶˁʱʻʰˊˇˌ ˇ 
ˋˍˈ˔ˇˌΦ  

ɶ ˉˊˇˉˈ˄ʹˋʹ ʶ˄ʵˎ˄ʱ˃˖ˋʹˌ ˍʹˌ ʰˋˍʱʻʶʽʰˌ ˍˇˎ ˁˇˊ˃ˇˏ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ʰˋˁʺˋʶʽˌ ˋˍʽˌ ˇˉˇʾʶˌ 
ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˍˈˋˇ ˇʽ ˃ˏʶˌ ˍˇˎ ˁˇˊ˃ˇˏ ˈˋˇ ˁʰʽ ʰˎˍˇʾ ˉˇˎ ʶʾ˄ʰʽ ˎˉʶˏʻˎ˄ˇʽ ʴʽʰ ˍˇ˄ ʷ˂ʶʴ˔ˇ ˍʹˌ ˋˍʱˋʹˌ 
ˁʰʽ ˃ˉˇˊʶʾ ʷˍˋʽ ˄ʰ ʷ˔ˇˎ˄ ˍʹ ʵˎ˄ʰˍˈˍʹˍʰ ˄ʰ ˉˊˇˁʰ˂ʷˋˇˎ˄ ˇ˒ʷ˂ʹ ˋˍʹ ˃ˎʿˁʺ ʵˏ˄ʰ˃ʹ ˍˇˎ ˁˇˊ˃ˇˏΣ ˍʹ˄ 
ˁʽ˄ʹˍʽˁˈˍʹˍʰ ˍʹˌ ˋˉˇ˄ʵˎ˂ʽˁʺˌ ˋˍʺ˂ʹˌ ˁʰʽ ˍʹ˄ ʰˉˈʵˇˋʹ ʽˋˇˊˊˇˉʾʰˌΦ 

ʅˎʸʺˍʹˋʹ - ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ 

ʁʽ ˋˎ˄ʷˉʶʽʶˌ ˍ˖˄ ˋˎ˔˄˗˄ ˉˍ˗ˋʶ˖˄ ˋʶ ʹ˂ʽˁʽ˖˃ʷ˄ˇˎˌ ʶʾ˄ʰʽ ˉˇ˂ˏ ˋʹ˃ʰ˄ˍʽˁʷˌΣ ʰˊ˔ʽˁʱ ʴʽʰˍʾ 
ʶˉʹˊʶʱʸˇˎ˄ ˍˇ ʾʵʽˇ ˍˇ ʱˍˇ˃ˇΣ ˇʵʹʴ˗˄ˍʰˌ ˋʶ ˄ˇˋʹˊˈˍʹˍʰ ʺ ʰˁˈ˃ʰ ˁʰʽ ʻʱ˄ʰˍˇΣ ʶ˄˗ ˉˇ˂˂ˇʾ ˃ʶˍʱ ʰˉˈ 
ʷ˄ʰ ʶˉʶʽˋˈʵʽˇ ˉˍ˗ˋʹˌ ˔ʱ˄ˇˎ˄ ˍʹ˄ ʰˎˍˇˉʶˉˇʾʻʹˋʺ ˍˇˎˌ ˁʰʽ ʷˍˋʽ ʰ˄ʰˉˍˏˋˋˇˎ˄ ˒ˈʲˇ ˁʰʽ ˂ʶʽˍˇˎˊʴʽˁʱ 
ʶ˂˂ʶʾ˃˃ʰˍʰ ˉˇˎ ˇ˒ʶʾ˂ˇ˄ˍʰʽ ˋʶ ˕ˎ˔ˇ˂ˇʴʽˁˇˏˌ ˉʰˊʱʴˇ˄ˍʶˌΦ ɮˉˈ ˍʹ˄ ʱ˂˂ʹΣ ˎˉʱˊ˔ˇˎ˄ ˋʹ˃ʰ˄ˍʽˁʷˌ 
ʶˉʽˉˍ˗ˋʶʽˌ ˁʰʽ ˋˍʹ˄ ˁˇʽ˄˖˄ʾʰ ˁʰʽ ˍˇ ˎʴʶʽˇ˄ˇ˃ʽˁˈ ˋˏˋˍʹ˃ʰΣ ˂ˈʴ˖ ˍ˖˄ ʶ˅ˈʵ˖˄ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˁʰʽ ˍˇˎ 
ʲʱˊˇˎˌ ˉˇˎ ʶˉʽ˒ʷˊʶʽ ʹ ˒ˊˇ˄ˍʾʵʰ ʶ˄ˈˌ ʰˍˈ˃ˇˎ ˃ʶ ˃ʶʽ˖˃ʷ˄ʹ ˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰΦ ɴˍˋʽΣ ʵʽʰ˒ʰʾ˄ʶˍʰʽ ʹ 
˃ʶʴʱ˂ʹˌ ʰ˅ʾʰˌ ʰ˄ʱʴˁʹ ʴʽʰ ʶˏˊʶˋʹ ˉʰˊʶ˃ʲʱˋʶ˖˄ ˉˇˎ ˃ˉˇˊˇˏ˄ ˄ʰ ʲʶ˂ˍʽ˗ˋˇˎ˄ ˍʹ˄ ʽˋˇˊˊˇˉʾʰ ˍ˖˄ 
ʹ˂ʽˁʽ˖˃ʷ˄˖˄Σ ˁʰʽ ˁʰˍΩ ʶˉʷˁˍʰˋʹ ˄ʰ ˃ʶʽ˗ˋˇˎ˄ ˍʰ ʶˉʶʽˋˈʵʽʰ ˉˍ˗ˋʶ˖˄Φ  
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THE EFFECT OF STRENGTH TRAINING IN BALANCE AND FALL PREVENTION IN THE ELDERLY 

N. Oikonomou, N. Aggelousis, P. Malliou, S. Tokmakidis 

Democritus University of Thrace, Department of Physical Education and Sports Science 

 

Abstract 

The world population is aging. The normal fall of the elderly adult can lead to loss of balance 

and increased risk of falls, which is now a major concern among the elderly. Physical activity has been 

shown to be helpful in counteracting the loss of balance, but it has not been established whether 

strength training can be an effective intervention in treating falls in the elderly. The aim of the present 

study is to conduct a systematic review of the scientific literature to investigate the effectiveness of 

resistance training in the prevention of falls and to improve the balance of the elderly. The studies 

were searched in the Pubmed and Scopus databases. The criteria for the inclusion of the studies were 

to be randomized controlled trials involving a muscle strengthening intervention in the elderly. A total 

of 15 studies were identified that were included in the qualitative composition of the literature. In the 

international literature, studies have been identified that investigate the effectiveness of classical leg, 

core or whole-body strengthening exercises, eccentric strengthening exercises, strengthening 

exercises on an unstable surface and multi-component interventions that include strengthening 

exercises. Unstable surface exercises and multi-component interventions were more effective in 

preventing falls and balance measures than conventional muscle strengthening exercises Muscle 

strengthening is an effective intervention to improve balance and prevent falls in the elderly. However, 

applying the exercises to an unstable surface or in combination with other forms of training can be 

even more effective 

 

Key words: falls, elderly, exercise, strengthening 
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ɶ ɳʃɹɲʄɮʅɶ ʆɶʅ ɾɳɸʁɲʁʇ PILATES ʅʆɶɿ ʃʁɹʁʆɶʆɮ ɵʍɶʅ ɳɿɶɽɹɼʍɿ ɱʇɿɮɹɼʍɿ 
ɽʰˋˁʰˊʾʵʹ ɰΦΣ ɾʰˍˋˇˏˁʰ ʁΦΣ ɼ˗ˋˍʰ ɱΦΣ ɱʽʱˁˁʰˌ ɹΦ 

ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʆΦɳΦʊΦɮΦɮΦΣ ɼˇ˃ˇˍʹ˄ʺ 

 

ʃʶˊʾ˂ʹ˕ʹ 

ɶ ˃ ʷʻˇʵˇˌ pilates h ˄ʰˉˍˏ˔ʻʹˁʶ h ˉˈ ̱ ˇ˄ Joseph Pilates ̱  ́ɻ ʶˁʰʶˍʾʰ ̱ ˇˎ 1920 ˁ ʰʽ h ˉˇˍʶ˂ʶʾ ̫ ˄ʰ 

ˋˏˋˍʹ˃ʰ ʁ ˉʰ˄ʰ˂ʰ˃ʲʰ˄ˈ˃ʶ˄˖˄ h ˋˁʺˋʶ˖˄ ɹ ʽʰ ̱ ʹ˄ ̄ ˊˇ˗ʻʹˋʹ ̱ ʹˌ ɻ ˏ˄ʰ˃ʹˌΣ ̱ ʹˌ ̀ ˍʰʻʶˊˈˍʹˍʰˌ ˁ ʰʽ ̱ ʹˌ 

ʶˎʶ˂ʽ˅ʾʰˌ ˁʰʽ ˎˉˇˋˍʹˊʾʸʶʽ ˍ hʲʰˋʽˁʱ ˇ˒ʷ˂ʹ ˍʹˌ ˃ʶʻˈʵˇˎ ʴʽʰ ˍ ́ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ˋˍʱˋʹˌ ˁʰʽ ˍʹˌ 

ʽˋˇˊˊˇˉʾʰˌΦ ʆ ̌ pilates ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʶˎˊʷ˖ˌ ˋ ʁ˔˗ˊˇˎˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌΣ ʰ˂˂ʱ ʶʾ˄ʰʽ ʶˉʾˋʹˌ 

ʶˎʶˊʴʶˍʽˁˈ ˍˈˋˇ ʴʽʰ ˍˇˎˌ ˎˉˇˋˍʹˊʽˁˍʷˌ ˍʹˌ ˁʰ˂ʺˌ ˒ˎˋʽˁʺˌ ˁʰˍʱˋˍʰˋʹˌΣ ˈˋˇ ˁʰʽ ʴʽʰ ˍˇˎˌ ʰʻ˂ʹˍʷˌΦ ɶ 

˃ʷʻˇʵˇˌ h ˉˇˍʶ˂ʶʾˍʰʽ h ˉˈ ˃ ʾʰ ˃ ʶʴʱ˂ʹ ɹ ˁʱ˃ʰ h ˋˁʺˋʶ˖˄ ̄ ˇˎ ̄ ˊˇˋʰˊ˃ˈʸʶˍʰʽ ˁ ʱʻʶ ˒ ˇˊʱ ̀ ˍʽˌ h ˄ʱʴˁʶˌ 

ˍˇˎ ʰˋˁˇˏ˃ʶ˄ˇˎΣ ʰ˄ʱ˂ˇʴʰ ˃ ʁˍʹ˄ ʹ˂ʽˁʾʰΣ ˍ ̌ˉˈˋˇ ʴˎ˃˄ʰˋ˃ʷ˄ˇˌ ʶʾ˄ʰʽΣ ˍ hˉˊˇʲ˂ʺ˃ʰˍʰ ˎʴʶʾʰˌ ˉˇˎ 

˃ˉˇˊʶʾ ˄ hʷ˔ʶʽΦ ʆ ̌ʻʶ˃ʰˍʽˁˈ ˉʶʵʾˇ ˉˇˎ ʷ˔ʶʽ ʶˉʽ˂ʶ˔ʻʶʾ ʴʽʰ ʰˎˍʺ˄ ˍʹ˄ ʶˊʴʰˋʾʰ ʰ˒ˇˊʱ ˋˍʹ˄ ʶˉʾʵˊʰˋʹ 

ˍʹˌ ˃ʶʻˈʵˇˎ pilates ˋˍʹ˄ ˉˇʽˈˍʹˍʰ ʸ˖ʺˌ ˍ˖˄ ʰ˄ʻˊ˗ˉ˖˄Φ ʃʽˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰΣ  ̌ʲʰˋʽˁˈˌ ˋˍˈ˔ˇˌ ˍʹˌ 

ˋˎʴˁʶˁˊʽ˃ʷ˄ʹˌ ʶˊʴʰˋʾʰˌ ʺˍʰ˄ ˄ hʵʽʶˊʶˎ˄ʺˋʶʽ ˍʹ˄ ʶˉʾʵˊʰˋʹ ˉˇˎ ʷ˔ʶʽ ˋˍʹ ˉˇʽˈˍʹˍʰ ʸ˖ʺˌ ʶ˄ʺ˂ʽˁ˖˄ 

ʴˎ˄ʰʽˁ˗˄  ́ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˃ʷʻˇʵˇˌ ʱˋˁʹˋʹˌΦ ɼˏˊʽˇʽ ʻʶ˃ʰˍʽˁˇʾ ʱ˅ˇ˄ʶˌ ʴʽʰ ˍʹ˄ ˉˇʽˈˍʹˍʰ ʸ˖ʺˌ ʶʾ˄ʰʽ  ́

ʶˉʾʵˊʰˋʹ ˍʹˌ ʱˋˁʹˋʹˌ ˋˍʹ˄ ˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰ ˍʹˌ ˁʰʻʹ˃ʶˊʽ˄ˈˍʹˍʰˌ ˍ˖˄ ʶ˄ʺ˂ʽˁ˖˄ ʴˎ˄ʰʽˁ˗˄Σ ˋˍʹ 

ˉˊˈ˂ʹ˕ʹ ˍˊʰˎ˃ʰˍʽˋ˃˗˄ ˍˇˎˌΣ ʰ˂˂ʱ ˁʰʽ ˋˍʹ˄ ʰˉˇˁʰˍʱˋˍʰˋʹ ˍˊʰˎ˃ʰˍʽˋ˃˗˄  ̋ʴʶ˄ʽˁˈˍʶˊʰ ˔ˊˈ˄ʽ˖˄ 

ˉʰʻʺˋʶ˖˄ ˍˇˎˌΦ ɾʷˋ˖ ˍʹˌ ˃ʶʻˈʵˇˎ ˍʹˌ ʲʽʲ˂ʽˇʴˊʰ˒ʽˁʺˌ ʰ˄ʰˋˁˈˉʹˋʹˌ ʷʴʽ˄ʶ ˃ʽʰ ˉˊˇˋˉʱʻʶʽʰ ˄ h

ʰ˄ʰ˂ˎʻˇˏ˄ ˍ hˋˍˇʽ˔ʶʾʰ ˉˇˎ ʰ˒ˇˊˇˏ˄ ˍʹ˄ ʱˋˁʹˋʹ pilates ˉʱ˄˖ ˋˍʹ˄ ˉˇʽˈˍʹˍʰ ʸ˖ʺˌ ʶ˄ʺ˂ʽˁ˖˄ 

ʴˎ˄ʰʽˁ˗˄Φ ɶ h ˄ʰˋˁˈˉʹˋʹ h ˒ˇˊʱ ̀  ʁ̫ ˊʶˎ˄ʰ ʁ ˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ɦ ˊʻˊ˖˄ ̄ ʱ˄˖ ̀ ˍʹ ̀ ˎʴˁʶˁˊʽ˃ʷ˄ʹ ̒ ʶ˃ʰˍʽˁʺ 

ˋ ʁ ̡ ʱˋʶʽˌ ɻ ʶʵˇ˃ʷ˄˖˄Σ ̍ ˉ˖ˌ ́  Pubmed, ́  Medline, ́  Science Direct, ́  Scielo, ́  Lilacs ˁ ʰʽ ́  Cochrane. 

ɴˉʶʽˍʰ ʰˉˈ ˍ ́˃ʶ˂ʷˍʹ ˍ˖˄ ʶˎˊʹ˃ʱˍ˖˄ ˍʹˌ ˉʰʴˁˈˋ˃ʽʰˌ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰˌΣ ˍ hˋˍˇʽ˔ʶʾʰ ʵʶʾ˔˄ˇˎ˄ ˈˍʽ  ́

ʱˋˁʹˋʹ pilates ̡ ʶ˂ˍʽ˗˄ʶʽ ̱ ʹ˄ ˁ ʰˍʱˋˍʰˋʹ ̱ ʹˌ ˎ ʴʶʾʰˌ ̱ ˖˄ ʁ ˄ʺ˂ʽˁ˖˄ ɹ ˎ˄ʰʽˁ˗˄ ˁ ʰʽ ̱ ʹ˄ ̄ ˇʽˈˍʹˍʰ ̱ ʹˌ y ˖ʺˌ 

ˍˇˎˌ ˖  ̩ˉˊˇˌ ˍʹ˄ ˁʰʻʹ˃ʶˊʽ˄ˈˍʹˍʰΣ ʶ˄˗ ʲˊʷʻʹˁʰ˄ ˋˍˇʽ˔ʶʾʰ ˉˇˎ ʰ˄ʰ˒ʷˊˇˎ˄ ˉʽʻʰ˄ʺ ʰˉˇˍˊˇˉʺ 

˃ʶʴʱ˂˖˄ ˁʰʽ ʰˉˇˁʰˍʱˋˍʰˋʹ ˃ʽˁˊ˗˄ ˍˊʰˎ˃ʰˍʽˋ˃˗˄ ˃ʷˋ˖ ˍʹˌ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹˌ ʱˋˁʹˋʹˌ ʴʽʰ ʶ˄ʺ˂ʽˁʶˌ 

ʴˎ˄ʰʾˁʶˌΦ ɮˎˍʱ ˍ hʶˎˊʺ˃ʰˍʰ ʲʰˋʾˋˍʹˁʰ˄ ˋˍˇ ʴʶʴˇ˄ˈˌ ˈˍʽ  ́˃ʷʻˇʵˇˌ pilates ʶˉʽ˒ʷˊʶʽ ʰˏ˅ʹˋʹ ˍʹˌ 

ʽˋˇˊˊˇˉʾʰˌΣ ˍʹˌ ʶ˄ʵˎ˄ʱ˃˖ˋʹˌ ˋˍˇˎˌ ˃ˏʶˌΣ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ʶˎ˂ˎʴʽˋʾʰˌΣ ˍʹˌ ˂ʶʽˍˇˎˊʴʽˁʺˌ ʰˎˍˇ˄ˇ˃ʾʰˌΣ 

ˍʹˌ ʰ˄ˍˇ˔ʺˌ ˁʰʽ ˍʹˌ ˋˍʱˋʹˌ ˍˇˎ ˋ˗˃ʰˍˇˌ ʶ˄˗ ˋˎ˄ʵʷʶˍʰʽ ˃ ʁˉˊˇʰʴ˖ʴʺ ˍʹˌ ʰʶˊˈʲʽʰˌ ʰ˄ˍˇ˔ʺˌΦ ʃʰˊΩ 

ˈ˂ʰ h ˎˍʱΣ ˎ ˉʱˊ˔ˇˎ˄ ̄ ʰˊʱʴˇ˄ˍʶˌ ̄ ˇˎ ̄ ˊʷˉʶʽ ˄  hɻ ʽʶˊʶˎ˄ʹʻˇˏ˄ ̄ ʶˊʰʽˍʷˊ˖ ɹ ʽʰ ˄  hˎ ˉʱˊ˔ʶʽ ̡ ʶʲʰʽˈˍʹˍʰ 

ʴʽʰ ˍʹ˄ ˇˊʻˈˍʹˍʰ ˍ˖˄ ˋˎ˃ˉʶˊʰˋ˃ʱˍ˖˄ ʰˎˍ˗˄Φ ɼʱˉˇʽʶˌ ˉˊˇˍʱˋʶʽˌ ʴʽʰ ˉʶˊʰʽˍʷˊ˖ ʷˊʶˎ˄ʰ ʶʾ˄ʰʽ  ́

ˋˏ˄ʵʶˋʹ ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˃ ʁˍ ̌ʽˋˍˇˊʽˁˈ ˍˊʰˎ˃ʰˍʽˋ˃˗˄ ˍ˖˄ ʶ˄ʺ˂ʽˁ˖˄ ʴˎ˄ʰʽˁ˗˄ ˁʰʽ ˍ ̌ʽˋˍˇˊʽˁˈ 

ˍˇˎˌ ˖  ̩ˉˊˇˌ ʱ˂˂ʶˌ ˃ʶʻˈʵˇˎˌ ʱˋˁʹˋʹˌΦ ʆʷ˂ˇˌΣ ˍ hˉʶˊʽˋˋˈˍʶˊʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʲʰˋʾʸˇ˄ˍʰʽ ˋ ʁ

ˉˊˇˋ˖ˉʽˁʷˌ ˃ ʰˊˍˎˊʾʶˌ ˁ ʰʽ ̍ ˔ʽ ̀  ʁ̔ ʰˍˊʽˁʷˌ ɹ ˄˖˃ʰˍʶˏˋʶʽˌΣ ˁ ʱˍʽ ̱  ̌̌ ˉˇʾˇ ̒  h̫ ʵʽ˄ʶ ʁ ˉʽˉ˂ʷˇ˄ ˁ ˏˊˇˌ ̀ ˍʽˌ 

ʶˉʽˋˍʹ˃ˇ˄ʽˁʷˌ ˃ ʶ˂ʷˍʶˌΦ 
 

ɽʷ˅ʶʽˌ - ˁ ˂ʶʽʵʽʱΥ ɦ ˋˁʹˋʹΣ ˂ ʶʽˍˇˎˊʴʽˁˈˍʹˍʰΣ ̄ ˇʽˈˍʹˍʰ y ˖ʺˌΣ ɹ ˎ˄ʰʾˁʶˌΣ pilates  
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ɶ ɳʃɹɲʄɮʅɶ ʆɶʅ ɾɳɸʁɲʁʇ PILATES ʅʆɶɿ ʃʁɹʁʆɶʆɮ ɵʍɶʅ ɳɿɶɽɹɼʍɿ ɱʇɿɮɹɼʍɿ 

 

ɳʽˋʰʴ˖ʴʺ 
ɶ ˒ʻˇˊʱ ˍˇˎ ʰ˄ʻˊ˗ˉʽ˄ˇˎ ˋ˗˃ʰˍˇˌ ˉˇˎ ʶˉʷˊ˔ʶˍʰʽ ˃ʶ ˍʹ˄ ˉʱˊˇʵˇ ˍˇˎ ˔ˊˈ˄ˇˎ  ʶʾ˄ʰʽ ʷ˄ʰ 

ˉˇ˂ˎˉʰˊʰʴˇ˄ˍʽˁˈ ˒ʰʽ˄ˈ˃ʶ˄ˇΣ ˍˇ ˇˉˇʾˇ ʶˉʹˊʶʱʸʶʽ ˈ˂ˇˎˌ ˍˇˎˌ ʸ˖˄ˍʰ˄ˇˏˌ ˇˊʴʰ˄ʽˋ˃ˇˏˌ ˁʰʽΣ 

˅ʶˁʽ˄˗˄ˍʰˌ ʰˉˈ ˍʹ˄ ˍˊʾˍʹ ʵʶˁʰʶˍʾʰ ˍʹˌ ʸ˖ʺˌΣ ˃ʶ ˊˎʻ˃ˈ ˉˍ˗ˋʹˌ ʰ˄ʱ˂ˇʴˇ ˋˍˇ ˁʱʻʶ ʱˍˇ˃ˇ ʴʾ˄ʶˍʰʽ 

ʶ˃˒ʰ˄ʺˌ ˋˍʰ ʵʽʱ˒ˇˊʰ ˈˊʴʰ˄ʰ ˁʰʽ ˋˎˋˍʺ˃ʰˍʰ όLȊǉǳƛŜǊŘƻ et alΦΣ нлнмύΦ ɮ˄ʱ˃ʶˋʰ ˋˍʽˌ ʰʽˍʾʶˌ ʶʾ˄ʰʽ ʹ 

ˎˉˇˁʽ˄ʹˋʾʰ ʺ ˁʰˁʺ ˔ˊʺˋʹ ˃ʽʰˌ ˂ʶʽˍˇˎˊʴʽˁʺˌ ʵˇ˃ʺˌ όˉ˔ ˍˇˎ ˃ˎˇˋˁʶ˂ʶˍʽˁˇˏ ˋˎˋˍʺ˃ʰˍˇˌύ ˁʰˍʱ ˍʹ˄ 

ʶ˄ʺ˂ʽˁʹ ʸ˖ʺΣ ˇ ˍˊˈˉˇˌ ʸ˖ʺˌΣ ˉˇˎ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍʹ ʵʽʰˍˊˇ˒ʺΣ ˁʰˍʰ˄ʱ˂˖ˋʹ ʰ˂ˁˇˈ˂Σ ˍˇ ˁʱˉ˄ʽˋ˃ʰΣ ʹ 

˕ˎ˔ˇ-ˋ˖˃ʰˍʽˁʺ ʰ˄ʱˉʰˎˋʹΣ ˍˇ ˉʶˊʽʲʱ˂˂ˇ˄ ˁʰʽ ˇʽ ʵʽʱ˒ˇˊʶˌ ʰˋʻʷ˄ʶʽʶˌ ˉˇˎ ˉˊˇˋʲʱ˂˂ˇˎ˄ ˍˇ ʱˍˇ˃ˇ 

(Ferrucci et al., 2020).  

ʅ˔ʶˍʽˁʱ ˃ʶ ˍˇ ˃ˎʿˁˈ ˋˏˋˍʹ˃ʰ ˇʽ ʰ˂˂ʰʴʷˌ ˋˍˇ ˃ʹ˔ʰ˄ʽˋ˃ˈ ˍˇˎ ʶˁʵʹ˂˗˄ˇ˄ˍʰʽ ˁˎˊʾ˖ˌ ˃ʶˍʱ ˍʹ˄ 

ʹ˂ʽˁʾʰ ˍ˖˄ пр-рл ˈ˂ˇʽ ˇʽ ˃ˏʶˌ ˋˍʰʵʽʰˁʱ ˔ʱ˄ˇˎ˄ ʽˋ˔ˏ ˁʰʽ ʽˁʰ˄ˈˍʹˍʰ ʶˊʴʰˋʾʰˌΣ ʶˉˇ˃ʷ˄˖ˌ ˇʽ ʵʽʰʵʽˁʰˋʾʶˌ 

ʰˉˇˁʰˍʱˋˍʰˋʹˌ ʶʾ˄ʰʽ ˉʽˇ ʰˊʴʷˌ ˁʰʽ ˇ ˋˎ˄ˍˇ˄ʽˋ˃ˈˌ ˍ˖˄ ˁʽ˄ʺˋʶ˖˄ ˃ʶʽ˗˄ʶˍʰʽ όwŜȊǳǒ et alΦΣ нлнлύ ˁʰʽ 

ʶˉʽˉ˂ʷˇ˄ ʰ˂˂ʰʴʷˌ ˉʰˊʰˍʹˊˇˏ˄ˍʰʽ ˁʰʽ ˋˍˇ ˇˋˍʶˇ-ʰˊʻˊʽˁˈ ˋˏˋˍʹ˃ʰ ˁʰˍʱ ˍʽˌ ˇˉˇʾʶˌ ˇ ˇˋˍʽˁˈˌ ʽˋˍˈˌ 

ˎ˒ʾˋˍʰˍʰʽ ʰ˂˂ʰʴʷˌ ˋʶ ˎ˒ʺΣ ʶ˂ʰˋˍʽˁˈˍʹˍʰΣ ˂ʶʽˍˇˎˊʴʾʰ όaƻǊƎŀƴ et al., 2018).  

ʍˋˍˈˋˇΣ ˎˉʱˊ˔ˇˎ˄ ˇˊʽˋ˃ʷ˄ʶˌ ˍˊˇˉˇˉˇʽʺˋʶʽˌ ˉˇˎ ˃ʷˋ˖ ˍʹˌ ˉˊˇ˂ʹˉˍʽˁʺˌ ʵˊʱˋʹˌ ˁʰʽ ˍʹˌ 

ʶˁˉʰʾʵʶˎˋʹˌΣ ˃ˉˇˊˇˏ˄ ˄ʰ ʶˉʹˊʶʱˋˇˎ˄ ˍʽˌ ˉˊˇʰ˄ʰ˒ʶˊˈ˃ʶ˄ʶˌ ʵʽʰʵʽˁʰˋʾʶˌ ˁʰʽ ʹ ˒ˎˋʽˁʺ ʱˋˁʹˋʹ ʶʾ˄ʰʽ 

ʷ˄ʰˌ ʰˉˈ ˍˇˎˌ ˋʹ˃ʰ˄ˍʽˁˇˏˌ ˉʰˊʱʴˇ˄ˍʶˌ ˁʰʽ ˍʰ ʱˍˇ˃ʰ ˃ˉˇˊˇˏ˄ ʶˏˁˇ˂ʰ ˄ʰ ˒ˍʱˋˇˎ˄ ˋˍʰ ʰˉʰˊʰʾˍʹˍʰ 

ʶˉʾˉʶʵʰ ʱˋˁʹˋʹˌ ʰˎ˅ʱ˄ˇ˄ˍʰˌ ˍʹ˄ ˁʰʻʹ˃ʶˊʽ˄ʺ ˍˇˎˌ ʵˊʰˋˍʹˊʽˈˍʹˍʰ ˃ʶ ˉˇ˂ˏ ʶˏˁˇ˂ʶˌ ˁʰʽ ʵʽʰ˒ˇˊʶˍʽˁʷˌ 

˃ʶʻˈʵˇˎˌ όEijsvogels et al., 2016). 

ʆʰ ˋ˔ʺ˃ʰˍʰ ʱˋˁʹˋʹˌ ʶʾ˄ʰʽ ˁʰ˂ˈ ˄ʰ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇˎ˄ ʽˋˇˊˊˇˉʾʰΣ ʶˎ˂ˎʴʽˋʾʰΣ ʰ˄ˍʾˋˍʰˋʹ ˁʰʽ 

ʰʶˊˈʲʽʰ ʱˋˁʹˋʹΦ ɴ˄ʰˌ ˋˎ˄ʵˎʰˋ˃ˈˌ ˈ˂˖˄ ˍ˖˄ ˍˏˉ˖˄ ʱˋˁʹˋʹˌ ʶʾ˄ʰʽ ʰˉʰˊʰʾˍʹˍˇˌ ʴʽʰ ˄ʰ ʶʾ˄ʰʽ 

ʶˎʶˊʴʶˍʽˁˈ ˍˇ ˉˊˈʴˊʰ˃˃ʰ ʱˋˁʹˋʹˌΣ ʰˁˈ˃ʰ ˁʽ ʰ˄ ˁʱʻʶ ˃ˇˊ˒ʺ ʱˋˁʹˋʹˌ ˃ˉˇˊʶʾ ˄ʰ ʲˇʹʻʺˋʶʽ ʵʽʱ˒ˇˊʰ 

ˋˍˇʽ˔ʶʾʰ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍʹ˄ ˎʴʶʾʰ όGalloza et alΦΣ нлмтύΦ ɾʽʰ ʰˉˈ ʰˎˍʷˌ ˍʽˌ ˉʰˊʶ˃ʲʱˋʶʽˌ ˒ˎˋʽˁʺˌ 

ʱˋˁʹˋʹˌ ʶʾ˄ʰʽ ʹ ˃ʷʻˇʵˇˌ Pilates ˍʹˌ ˇˉˇʾʰˌ ˋˍˈ˔ˇˌ ʶʾ˄ʰʽ ʹ ʶˉʾˍʶˎ˅ʹ ˃ˎʿˁʺˌ ʰˊ˃ˇ˄ʾʰˌ ˃ʷˋ˖ ˍʹˌ 

ʶ˄ʵˎ˄ʱ˃˖ˋʹˌ ˍ˖˄ ˉʽˇ ʰʵˏ˄ʰ˃˖˄ ˃ˎ˗˄ ˁʰʽ ˍʹˌ ʶ˂ʰˋˍʽˁˈˍʹˍʰˌ ˍ˖˄ ˎˉʶˊˍˊˇ˒ʽˁ˗˄ ˃ˎ˗˄Σ ˁʱ˄ˇ˄ˍʰˌ ˍˇ 

ʱˍ̌˃ˇ ˉˇˎ ˍʹ˄ ʶˁˍʶ˂ʶʾ ˄ʰ ʷ˔ʶʽ ˃ʶʴʰ˂ˏˍʶˊˇ ʷ˂ʶʴ˔ˇ ˍˇˎ ˋ˗˃ʰˍˇˌΣ ˃ʶʴʰ˂ˏˍʶˊʹ ʵˏ˄ʰ˃ʹ ˁʰʽ 

ʶ˂ʰˋˍʽˁˈˍʹˍʰΣ ˉʱ˄ˍʰ ˔˖ˊʾˌ ˄ʰ ˉʽʷʸʶʽ ˍʹ ˃ʷˋʹΣ ˍˇ˄ ʰˎ˔ʷ˄ʰ ʺ ˍʽˌ ʰˊʻˊ˗ˋʶʽˌ όByrnes et al., 2018). 

ɳˉʾ ˍˇˎ ˉʰˊˈ˄ˍˇˌΣ ʶʾ˄ʰʽ ˃ʽʰ ˃ˇˊ˒ʺ ˋ˖˃ʰˍʽˁʺˌ ʱˋˁʹˋʹˌ ˉˇˎ ˁʶˊʵʾʸʶʽ ˃ʶʴʱ˂ʹ ʵʹ˃ˇˍʽˁˈˍʹˍʰΦ 

ɮˎˍˈ ʲʰˋʾʸʶˍʰʽ ˋˍʹ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ˒ˎˋʽˇ˂ˇʴʽˁʺˌ ˂ʶʽˍˇˎˊʴʾʰˌ ˃ʷˋ˖ ˍʹˌ ʰ˄ʰˉ˄ˇʺˌ ˁʰʽ ˍʹˌ ʶˊʴʰˋʾʰˌ ˍˇˎ 

ˉˎˊʺ˄ʰ ˁʰʽ ˍ˖˄ ʱ˄˖ ˁʰʽ ˁʱˍ˖ ʱˁˊ˖˄Σ ˍʹ˄ ˕ˎ˔ˇ˂ˇʴʽˁʺ ʵʽʷʴʶˊˋʹΣ ʶˋˍʾʰˋʹ ˍʹˌ ˉˊˇˋˇ˔ʺˌ ˋʶ ʰˊʴʷˌΣ 

ʶ˂ʶʴ˔ˈ˃ʶ˄ʶˌ ˁʰʽ ʰˁˊʽʲʶʾˌ ˁʽ˄ʺˋʶʽˌ ˍˇˎ ˋ˗˃ʰˍˇˌ ˁʰʽ ˍʹ˄ ʶˁ˃ʱʻʹˋʹ ˇˊʻˇˋˍʰˍʽˁ˗˄ ˉˊˇˍˏˉ˖˄ ˁʰʽ 

˂ʶʽˍˇˎˊʴʽˁ˗˄ ˁʽ˄ʹˍʽˁ˗˄ ʵʶ˅ʽˇˍʺˍ˖˄ όCampos et alΦΣ нлмрύΦ ɮˊˁʶˍʷˌ ˃ʶ˂ʷˍʶˌ ʷ˔ˇˎ˄ ˔ˊʹˋʽ˃ˇˉˇʽʺˋʶʽ ˍʹ 

ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˃ʷʻˇʵˇ ʴʽʰ ˄ʰ ʲʶ˂ˍʽ˗ˋˇˎ˄ ˍʹ˄ ʽˋˇˊˊˇˉʾʰΣ ˍʹ ʵˏ˄ʰ˃ʹ ˍˇˎ ˉˎˊʺ˄ʰ ˁʰʽ ʱ˂˂ʶˌ 

˂ʶʽˍˇˎˊʴʽˁʷˌ ʵʶ˅ʽˈˍʹˍʶˌΣ ʵʽʰˉʽˋˍ˗˄ˇ˄ˍʰˌ ˈˍʽ ʹ ˉˊˇˋˉʱʻʶʽʰ ˋˍʰʻʶˊˇˉˇʾʹˋʹˌ ˍˇˎ ˁˇˊ˃ˇˏ ʲʶ˂ˍʽ˗˄ʶʽ 

ˍʹ ˋˍʰˍʽˁʺ ˁʰʽ ʵˎ˄ʰ˃ʽˁʺ ʽˋˇˊˊˇˉʾʰ ˃ʶ ˁʰ˂ˏˍʶˊʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʰˉˈ ʷ˄ʰ ˉˊˈʴˊʰ˃˃ʰ ʴʶ˄ʽˁʺˌ 

ʶ˄ʵˎ˄ʱ˃˖ˋʹˌ όOliveira et al., 2015; Gonzalez-Galvez et al., 2019).  

ʁ ˋˍˈ˔ˇˌ ˍˇˎ PilatesΣ ʶˉˇ˃ʷ˄˖ˌΣ ʶʾ˄ʰʽ ˄ʰ ʶˉʽˍʶˎ˔ʻʶʾ ˃ʽʰ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʺ ˁʰʽ ˂ʶʽˍˇˎˊʴʽˁʺ 

ˁʾ˄ʹˋʹ ˁʰʽ ˃ʽʰ ʲʶ˂ˍʾ˖ˋʹ ˋˍʹ ˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰ ˍˇˎ ʰˍˈ˃ˇˎ ˉˇˎ ˍˇ ʲˇʹʻʱ ˄ʰ ʶˁˍʶ˂ʶʾ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʱ 

ˍʽˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˍʹˌ ˁʰʻʹ˃ʶˊʽ˄ʺˌ ʸ˖ʺˌ όAnderson & Durstine, 2019) ˁʰʽ ʶʾ˄ʰʽ ˃ʽʰ ˇ˂ˇʷ˄ʰ ˁʰʽ ˉʽˇ 

ˁˇʽ˄ʺ ˃ˇˊ˒ʺ ʵˊʰˋˍʹˊʽˈˍʹˍʰˌ ˉˇˎ ˉˊˇˍʽ˃ʱˍʰʽ ʰˉˈ ˍʽˌ ʴˎ˄ʰʾˁʶˌ ˇʽ ˇˉˇʾʶˌ ˍˇ ʶˉʽ˂ʷʴˇˎ˄ ʴʽʰ ˄ʰ 

ʲʶ˂ˍʽ˗ˋˇˎ˄ ˍˈˋˇ ˍʹ˄ ˕ˎ˔ʽˁʺ ˈˋˇ ˁʰʽ ˍʹ ˋ˖˃ʰˍʽˁʺ ˍˇˎˌ ʶˎʶ˅ʾʰ όPereira et alΦΣ нлннύΦ ʅˁˇˉˈˌ ˍʹˌ 

mailto:venetialaskaridi@icloud.com
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ˉʰˊˇˏˋʰˌ ˃ʶ˂ʷˍʹˌ ʺˍʰ˄ ˄ʰ ʵʽʶˊʶˎ˄ʺˋʶʽ ˍʹ˄ ʶˉʾʵˊʰˋʹ ˉˇˎ ʷ˔ʶʽ ʹ ˃ʷʻˇʵˇˌ Pilates ̀ ˍʹ˄ ˉˇʽˈˍʹˍʰ ʸ˖ʺˌ 

ʶ˄ʺ˂ʽˁ˖˄ ʴˎ˄ʰʽˁ˗˄Φ 

 

 

ɾʷʻˇʵˇˌ 

ɼˏˊʽˇʽ ʻʶ˃ʰˍʽˁˇʾ ʱ˅ˇ˄ʶˌ ʴʽʰ ˍʹ˄ ˉˇʽˈˍʹˍʰ ʸ˖ʺˌ ʶʾ˄ʰʽ ʹ ʶˉʾʵˊʰˋʹ ˍʹˌ ʱˋˁʹˋʹˌ ˋˍʹ˄ ˕ˎ˔ˇ˂ˇʴʾʰ 
ˍˇˎˌΣ ˋˍʹ ˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰ ˍʹˌ ˁʰʻʹ˃ʶˊʽ˄ˈˍʹˍʰˌ ˍ˖˄ ʶ˄ʺ˂ʽˁ˖˄ ʴˎ˄ʰʽˁ˗˄Σ ˋˍʹ ˉˊˈ˂ʹ˕ʹ ˍˊʰˎ˃ʰˍʽˋ˃˗˄ 
ˍˇˎˌΣ ʰ˂˂ʱ ˁʰʽ ˋˍʹ˄ ʰˉˇˁʰˍʱˋˍʰˋʹ ˍˊʰˎ˃ʰˍʽˋ˃˗˄ ʺ ʴʶ˄ʽˁˈˍʶˊʰ ˔ˊˈ˄ʽ˖˄ ˉʰʻʺˋʶ˖˄Φ ɶ ˃ʷʻˇʵˇˌ ˉˇˎ 
˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ʺˍʰ˄ ʰˎˍʺ ˍʹˌ ʲʽʲ˂ʽˇʴˊʰ˒ʽˁʺˌ ʰ˄ʰˋˁˈˉʹˋʹˌ ˋʶ ˃ʽʰ ˉˊˇˋˉʱʻʶʽʰ ˄ʰ ʰ˄ʰ˂ˎʻˇˏ˄ ˍʰ 
ˋˍˇʽ˔ʶʾʰ ˉˇˎ ʰ˒ˇˊˇˏ˄ ˋˍʹ ˃ʷʻˇʵˇ tƛƭŀǘŜǎ ˋˍʹ˄ ˉˇʽˈˍʹˍʰ ʸ˖ʺˌ ʶ˄ʺ˂ʽˁ˖˄ ʴˎ˄ʰʽˁ˗˄Φ  

ɶ ʰ˄ʰˋˁˈˉʹˋʹ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˃ʶ ʷˊʶˎ˄ʰ ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ʱˊʻˊ˖˄ ˉʱ˄˖ ˋˍʹ 
ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ʻʶ˃ʰˍʽˁʺ ˋˍʽˌ ʲʱˋʶʽˌ ʵʶʵˇ˃ʷ˄˖˄Σ tǳōƳŜŘΣ aŜŘƭƛƴŜΣ DƻƻƎƭŜ {ŎƘƻƭŀǊ ˁʰʽ /ƻŎƘǊŀƴŜ ˃ʶ 
˂ʷ˅ʶʽˌ-ˁ˂ʶʽʵʽʱ ζtƛƭŀǘŜǎηΣ ζtƘȅǎƛŎŀƭ ŜȄŜǊŎƛǎŜηΣ ζŦǳƴŎǘƛƻƴŀƭƛǘȅηΣ ζǉǳŀƭƛǘȅ ƻŦ ƭƛŦŜηΣ ζǿƻƳŜƴηΣ ζŦŜƳŀƭŜǎηΦ 
ɶ ʶˉʽ˂ˇʴʺ ˍ˖˄ ʱˊʻˊ˖˄ ʰ˒ˇˊˇˏˋʶ ˉˊ˖ˍˇʴʶ˄ʶʾˌ- ˉʶʽˊʰ˃ʰˍʽˁʷˌ ˃ʶ˂ʷˍʶˌ ˋˍʽˌ ˇˉˇʾʶˌ ʶ˒ʰˊ˃ˈˋˍʹˁʶ ˃ʽʰ 
ˉʰˊʷ˃ʲʰˋʹ tƛƭŀǘŜǎ ˁʰʽ ˋˎʴˁˊʾʻʹˁʶ ˖ˌ ˉˊˇˌ ˍʹ˄ ˇ˃ʱʵʰ ʶ˂ʷʴ˔ˇˎ ʺ ˁʱˉˇʽʰ ʱ˂˂ʹ ˉʰˊʷ˃ʲʰˋʹ ˁʰʽ ˍʹ˄ 
ˇ˃ʱʵʰ ʶ˂ʷʴ˔ˇˎΦ  

ʁʽ ʹ˂ʽˁʾʶˌ ˍ˖˄ ˋˎ˃˃ʶˍʶ˔ˇˎˋ˗˄ ʷˉˊʶˉʶ ˄ʰ ʶʾ˄ʰʽ ʱ˄˖ ˍ˖˄ му ʶˍ˗˄ ˁʰʻ˗ˌ ˃ʶ˂ʶˍʺʻʹˁʰ˄ ˃ˈ˄ˇ 
ʶ˄ʺ˂ʽˁʶˌ ʴˎ˄ʰʾˁʶˌΣ ʶˉˇ˃ʷ˄˖ˌ ʰˉˇˁ˂ʶʾˇ˄ˍʰ˄ ˈˋʶˌ ʺˍʰ˄ ˁʱˍ˖ ˍ˖˄ му ʶˍ˗˄Φ ɳˉʾˋʹˌ ˇʽ ˋˎ˃˃ʶˍʷ˔ˇˎˋʶˌ 
ˍ˖˄ ˉˊ˖ˍˇʴʶ˄˗˄ ˃ʶ˂ʶˍ˗˄ ʺˍʰ˄ ʶʾˍʶ ˎʴʽʶʾˌ ʴˎ˄ʰʾˁʶˌ ό˗ˋˍʶ ˄ʰ ˃ʶ˂ʶˍʹʻˇˏ˄ ˍˎ˔ˈ˄ ˃ʶˍʰʲˇ˂ʷˌ ˋˍʹ˄ 
ʰˎˍˇʰ˄ʰ˒ʶˊˈ˃ʶ˄ʹ ˉˇʽˈˍʹˍʰ ʸ˖ʺˌύ ʶʾˍʶ ˃ʶ ˁʱˉˇʽʰ ˉʱʻʹˋʹ ό˗ˋˍʶ ˄ʰ ˁʰˍʰʴˊʰ˒ˇˏ˄ ˃ʶˍʰʲˇ˂ʷˌ ˉˇˎ 
ˋˎ˄ʵʷˇ˄ˍʰʽ ˃ʶ ˍʹ˄ ˉˇʽˈˍʹˍʰ ʸ˖ʺˌ ˍˇˎˌύΦ ʁ ˔ˊˈ˄ˇˌ ʵʽʱˊˁʶʽʰˌ ˍ˖˄ ˉʰˊʶ˃ʲʱˋʶ˖˄ ʵʶ˄ ʰˉˇˍʷ˂ʶˋʶ 
ˁˊʽˍʺˊʽˇ ʶˉʽ˂ˇʴʺˌ ʺ ʰˉˈˁ˂ʽˋʹˌ ˍʹˌ ˃ʶ˂ʷˍʹˌ ʶˉʶʽʵʺ ˋˁˇˉˈˌ ʺˍʰ˄ ˄ʰ ʵʽʰˉʽˋˍ˖ʻʶʾ ˁʰʽ ʹ 
ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˍʹˌ ˃ʶʻˈʵˇˎ ˖ˌ ˉˊˇˌ ˍʹ ʵʽʱˊˁʶʽʰΦ 

ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ 

 ʅˍˇ ˋˏ˄ˇ˂ˈ ˍˇˎˌ ˁʰʽ ˇʽ мт ˃ʶ˂ʷˍʶˌ ˉˇˎ ˋˎ˃ˉʶˊʽ˂ʺ˒ʻʹˁʰ˄ ˋˍʹ˄ ʰ˄ʰˋˁˈˉʹˋʹ ʷʵʶʽ˅ʰ˄ ˍʹ ʻʶˍʽˁʺ 
ʶˉʾʵˊʰˋʹ ˋʶ ʵʽʱ˒ˇˊʶˌ ˉʰʻʺˋʶʽˌ ˉˇˎ ʶ˅ʷˍʰˋʰ˄ ʶˊʶˎ˄ʹˍʷˌ ˋʶ ʴˎ˄ʰʽˁʶʾˇ ˉ˂ʹʻˎˋ˃ˈΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˈ˂ʰ 
ˍʰ ˉˊ˖ˍˈˁˇ˂˂ʰ ˉʶˊʽ˂ʱ˃ʲʰ˄ʰ˄ ˉʰˊʶ˃ʲʱˋʶʽˌ ˉˇˎ ˉˇʾˁʽ˂˂ʰ˄ ˖ˌ ˉˊˇˌ ˍʹ ʵʽʱˊˁʶʽʰΣ ʰˉˈ нм ʹ˃ʷˊʶˌΣ 
˃ʷ˔ˊʽ ˁʰʽ ʷ˄ʰ ʷˍˇˌΣ ˃ʶ ˃ʷˋʹ ˉˊˇˍʾ˃ʹˋʹ ˋˍʹ ʵʽʱˊˁʶʽʰ ˍ˖˄ ˉʶˊʽˋˋˈˍʶˊ˖˄ ʶˊʶˎ˄˗˄ ˍʽˌ у ʶʲʵˇ˃ʱʵʶˌΣ ˁʰʽ 
ˋˎ˔˄ˈˍʹˍʰ ʶ˒ʰˊ˃ˇʴʺˌ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʰˉˈ м ʷ˖ˌ о ˒ˇˊʷˌ ʰ˄ʱ ʶʲʵˇ˃ʱʵʰΦ ɶ ˋˏʴˁˊʽˋʹ ʴʽ˄ˈˍʰ˄ ʶʾˍʶ 
ˉˊˇˌ ˃ʽʰ ˇ˃ʱʵʰ ʶ˂ʷʴ˔ˇˎ ʶʾˍʶ ˉˊˇˌ ˃ʽʰ ʰˁˈ˃ʹ ˉʰˊʷ˃ʲʰˋʹΦ 

 ʃʰˊʰˍʹˊʺʻʹˁʶ ˈˍʽ ˇʽ ˋˎ˃˃ʶˍʷ˔ˇˎˋʶˌ ˋˍʽˌ ˉʰˊʶ˃ʲʱˋʶʽˌ tƛƭŀǘŜǎ ˈˍʰ˄ ˋˎʴˁˊʾ˄ˇ˄ˍʰ˄ ˃ʶ ʶˁʶʾ˄ʶˌ 
ˋˍʽˌ ˇ˃ʱʵʶˌ ʶ˂ʷʴ˔ˇˎ ʺ ʱ˂˂˖˄ ˉʰˊʶ˃ʲʱˋʶ˖˄Σ ʶʾ˔ʰ˄ ˁʰ˂ˏˍʶˊʶˌ ʲʰʻ˃ˇ˂ˇʴʾʶˌ ˋˍʽˌ ˃ʶˍʰʲ˂ʹˍʷˌ ˉˇˎ 
ˋ˔ʶˍʾʸˇ˄ˍʰ˄ ˃ʶ ˍʹ˄ ˉˇʽˈˍʹˍʰ ʸ˖ʺΣ ˁˎˊʾ˖ˌ ˋˍˇˎˌ ˍˇ˃ʶʾˌ ˍʹˌ ˋ˖˃ʰˍʽˁʺˌ ˂ʶʽˍˇˎˊʴʾʰˌΣ ˍʹˌ ˋˎ˄ˇ˂ʽˁʺˌ 
ʶˎʶ˅ʾʰˌ ˁʰʽ ˍʹˌ ˕ˎ˔ˇ˂ˇʴʽˁʺˌ ʶˎʶ˅ʾʰˌΣ ʰ˂˂ʱ ˁʰʽ ˋˍʹ ʴʶ˄ʽˁˈˍʶˊʹ ʰˎˍˇʰ˄ʰ˒ʶˊˈ˃ʶ˄ʹ ˉˇʽˈˍʹˍʰ ʸ˖ʺˌΦ 

ʅˎʴˁʶˁˊʽ˃ʷ˄ʰ ʰˉʰ˄ˍ˗˄ˍʰˌ ˋˍʰ ʶˊʶˎ˄ʹˍʽˁʱ ʶˊ˖ˍʺ˃ʰˍʰ ʲˊʷʻʹˁʶ ˉ˖ˌ ˍo Pilates: 

1. ɴ˔ʶʽ ʻʶˊʰˉʶˎˍʽˁʺ ʶˉʾʵˊʰˋʹ ˋʶ ˈ˂ˇˎˌ ˍˇˎˌ ˉ˂ʹʻˎˋ˃˗˄ ʴˎ˄ʰʽˁ˗˄ ˉˇˎ ˃ʶ˂ʶˍʺʻʹˁʰ˄ ˁʰʽ 
ˁʱ˂ˎˉˍʰ˄ ˎʴʽʶʾˌ ʴˎ˄ʰʾˁʶˌΣ ʴˎ˄ʰʾˁʶˌ ˃ʶ ʽ˄ˇ˃ˎʰ˂ʴʾʰΣ ʶʴˁˏˇˎˌΣ ʴˎ˄ʰʾˁʶˌ ˃ʶ ʅʰˁ˔ʰˊ˗ʵʹ ɲʽʰʲʺˍʹ 
ˍˏˉˇˎ мΣ ʴˎ˄ʰʾˁʶˌ ˋˍʹ˄ ʶ˃˃ʹ˄ˈˉʰˎˋʹΣ ˃ʶ ˃ʹ ʶʽʵʽˁˈ ˔ˊˈ˄ʽˇ ˉˈ˄ˇ ˋˍʹ ˃ʷˋʹΣ ˃ʶ ˇˋˍʶˇˉˈˊ˖ˋʹΣ 
˃ʁ  ˁʰˊˁʾ˄ˇ ˍˇˎ ˃ʰˋˍˇˏ ˃ʶ ʺ ˔˖ˊʾˌ ˔ʶʽˊˇˎˊʴʽˁʺ ʰ˒ʰʾˊʶˋʹΣ ˃ʶ ˇˋˍʶˇʰˊʻˊʾˍʽʵʰΣ ʵˎˋ˃ʹ˄ˈˊˊˇʽʰ 
ˁʰʽ ˋˏ˄ʵˊˇ˃ˇ ˉˇ˂ˎˁˎˋˍʽˁ˗˄ ˖ˇʻʹˁ˗˄Φ 

2. ɾˉˇˊʶʾ ˄ʰ ʰ˄ʰˁˇˎ˒ʾˋʶʽ ˍˇ˄ ˉˈ˄ˇ ˁʰʽ ˄ʰ ʶ˄ʽˋ˔ˏˋʶʽ ˍʹ˄ ˉˇʽˈˍʹˍʰ ʸ˖ʺˌ ˁʰʽ ˍʹ˄ ʰ˄ˍˇ˔ʺ ˍ˖˄ 
ʱˁˊ˖˄Σ ˁʰʽ ʰˎ˅ʱ˄ʶʽ ˍʹ ˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰ ˍ˖˄ ʴˎ˄ʰʽˁ˗˄ ˋʶ ˈ˂ʹ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ʶʴˁˎ˃ˇˋˏ˄ʹˌΣ 
ˁʰʻ˗ˌ ˁʰʽ ˋʶ ʷ˄ʰ ʶˏˊˇˌ ʰˋʻʶ˄ʶʽ˗˄ ˈˉ˖ˌ ˇ ˁʰˊˁʾ˄ˇˌ ˍˇˎ ˃ʰˋˍˇˏΣ ʹ ˉʰ˔ˎˋʰˊˁʾʰ ˁʰʽ ʹ ˔ˊˈ˄ʽʰ 
ˇˋ˒ˎʰ˂ʴʾʰΦ 

3. ɳʾ˄ʰʽ ʷ˄ʰˌ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˌ ˍˊˈˉˇˌ ʲʶ˂ˍʾ˖ˋʺˌ ˍ˖˄ ˉʰˊʰʴˈ˄ˍ˖˄ ˁʽ˄ʵˏ˄ˇˎ ʴʽʰ ˍˊʰˎ˃ʰˍʽˋ˃ˇˏˌ 
ˁʰʽ ˉˍ˗ˋʶʽˌΣ ˖ˌ ˃ʽʰ ʵˊʰˋˍʹˊʽˈˍʹˍʰ ˔˖ˊʾˌ ˉˊˈˋˁˊˇˎˋʹΣ ˃ˉˇˊʶʾ ˄ʰ ˉˊˇˋʰˊ˃ˇˋˍʶʾ ˋʶ 
ʵʽʰ˒ˇˊʶˍʽˁʷˌ ˒ˎˋʽˁʷˌ ˋˎ˄ʻʺˁʶˌ ˁʰʽ ˁʰˍʰˋˍʱˋʶʽˌ ˎʴʶʾʰˌΦ 
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4. ɳˉʽʵˊʱ ʻʶˊʰˉʶˎˍʽˁʱ ˋˍˇ ʴˎ˄ʰʽˁʶʾˇ ˉ˂ʹʻˎˋ˃ˈ όʰ˄ ˁʰʽ ˇʽ ˉʰˊʶ˃ʲʱˋʶʽˌ ʵʶ˄ ʰ˒ˇˊˇˏˋʰ˄ 
ʰˉˇˁ˂ʶʽˋˍʽˁʱ ˉˊˇˋʷʴʴʽˋʹ ʰˉˇˁʰˍʱˋˍʰˋʹˌύ ˃ʶ ˍʰ ˕ˎ˔ˇˋ˖˃ʰˍʽˁʱ ˇ˒ʷ˂ʹ ˄ʰ ʶʾ˄ʰʽ ʶ˃˒ʰ˄ʺ 
ˁʰʻ˗ˌ ˇʽ ʴˎ˄ʰʾˁʶˌ ʲʶ˂ˍʾ˖ˋʰ˄ ˍʽˌ ˍʽ˃ʷˌ ˍ˖˄ ˃ʶˍˊʺˋʶ˖˄ ˋʶ ˉˇ˂˂ʷˌ ˉʰʻʺˋʶʽˌΦ 

5. ʍˌ ˃ʽʰ ʵˇ˃ʹ˃ʷ˄ʹ ˋ˖˃ʰˍʽˁʺ ʵˊʰˋˍʹˊʽˈˍʹˍʰΣ ʷ˔ʶʽ ʰˉˇʵʶʽ˔ʻʶʾ ˈˍʽ ʲʶ˂ˍʽ˗˄ʶʽ ˍʽˌ ˋˎ˄ʻʺˁʶˌ 
ˎʴʶʾʰˌ ˁʰʽ ˍʽˌ ˋ˖˃ʰˍʽˁʷˌ ˁʰʽ ˕ˎ˔ˇ˂ˇʴʽˁʷˌ ˂ʶʽˍˇˎˊʴʾʶˌ ˋˍʽˌ ʴˎ˄ʰʾˁʶˌ ˁʰʽ ʶˉʽʵˊʱ ʻʶˍʽˁʱ ˋˍʹ˄ 
ˉˇʽˈˍʹˍʰ ʸ˖ʺˌ ʶ˄ʺ˂ʽˁ˖˄ ʴˎ˄ʰʽˁ˗˄Φ 

ʅˎʸʺˍʹˋʹ ς ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ 

 ɶ ˃ʷʻˇʵˇˌ tƛƭŀǘŜǎ ʶʾ˄ʰʽ ʴ˄˖ˋˍʺ ˖ˌ ʷ˄ʰ ˋˏˋˍʹ˃ʰ ʱˋˁʹˋʹˌ ˉˇˎ ʲˇʹʻʱ ˋˍʹ ʲʶ˂ˍʾ˖ˋʹ ˍ˖˄ ʶˉʽˉʷʵ˖˄ 
ʵˏ˄ʰ˃ʹˌ ˁʰʽ ʶˎʶ˂ʽ˅ʾʰˌ ˁʰʽ ˋˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˍ˖˄ ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄ ˍʹˌ ˁʰʻʹ˃ʶˊʽ˄ʺˌ ʸ˖ʺˌΦ ɴˉʶʽˍʰ ʰˉˈ ˍʹ 
˃ʶ˂ʷˍʹ ˍ˖˄ ʶˎˊʹ˃ʱˍ˖˄ ˍʹˌ ˉʰʴˁˈˋ˃ʽʰˌ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰˌΣ ˍʰ ˋˍˇʽ˔ʶʾʰ ʵʶʾ˔˄ˇˎ˄ ˈˍʽ ʹ ˃ʷʻˇʵˇˌ tƛƭŀǘŜǎ 
ʲʶ˂ˍʽ˗˄ʶʽ ˍʹ˄ ˁʰˍʱˋˍʰˋʹ ˍʹˌ ˎʴʶʾʰˌ ˍ˖˄ ʶ˄ʺ˂ʽˁ˖˄ ʴˎ˄ʰʽˁ˗˄ ˁʰʽ ˍʹ˄ ˉˇʽˈˍʹˍʰ ˍʹˌ ʸ˖ʺˌ ˍˇˎˌ ˖ˌ ˉˊˇˌ 
ˍʹ˄ ˁʰʻʹ˃ʶˊʽ˄ˈˍʹˍʰΣ ʶ˄˗ ʲˊʷʻʹˁʰ˄ ˋˍˇʽ˔ʶʾʰ ˉˇˎ ʰ˄ʰ˒ʷˊˇˎ˄ ˉʽʻʰ˄ʺ ʰˉˇˍˊˇˉʺ ˍˊʰˎ˃ʰˍʽˋ˃˗˄ ˁʰʽ 
ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˋˎ˃ˉˍ˖˃ʱˍ˖˄ ˔ˊˈ˄ʽ˖˄ ˉʰʻʺˋʶ˖˄ ˃ʷˋ˖ ˍʹˌ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹˌ ʱˋˁʹˋʹˌ ʴʽʰ ʶ˄ʺ˂ʽˁʶˌ 
ʴˎ˄ʰʾˁʶˌΦ  

 ɶ ˃ʷʻˇʵˇˌ tƛƭŀǘŜǎ ˋˎ˄ʵʷʶˍʰʽ ˃ʶ ˎ˕ʹ˂ˈˍʶˊʶˌ ʲʰʻ˃ˇ˂ˇʴʾʶˌΣ ʽʵʽʰʾˍʶˊʰ ˋˍˇˎˌ ˍˇ˃ʶʾˌ ˍʹˌ 
ˋ˖˃ʰˍʽˁʺˌ ʰˉˈʵˇˋʹˌΣ ˍʹˌ ˋˎ˄ˇ˂ʽˁʺˌ ʶˎʶ˅ʾʰˌ ˁʰʽ ˍʹˌ ˕ˎ˔ʽˁʺˌ ʶˎʶ˅ʾʰˌΦ ɳˉʾˋʹˌΣ ˈˍʰ˄ ˍˇ tƛƭŀǘŜǎ 
ˋˎʴˁˊʾʻʹˁʶ ˃ʶ ʱ˂˂ʶˌ ˉʰˊʶ˃ʲʱˋʶʽˌΣ ˉʰˊʰˍʹˊʺʻʹˁʶ ˉʱ˄ˍʰ ˃ʽʰ ˎˉʶˊˇ˔ʺ ˍˇˎ ˖ˌ ˉˊˇˌ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰΦ 
ɳˉˇ˃ʷ˄˖ˌΣ ˍˇ tƛƭŀǘŜǎ ʻʰ ˉˊʷˉʶʽ ˄ʰ ˂ʰ˃ʲʱ˄ʶˍʰʽ ˎˉˈ˕ʹ ˖ˌ ʷ˄ʰˌ ˍˊˈˉˇˌ ʲʶ˂ˍʾ˖ˋʹˌ ˍʹˌ ˉˇʽˈˍʹˍʰˌ ʸ˖ʺˌΣ 
˃ʶˍʰˍˊʷˉˇ˄ˍʰˌ ˍʹ ˃ʷʻˇʵˇ ʰˎˍʺ ˋʶ ʷ˄ʰ ʻʶ˃ʶ˂ʽ˗ʵʶˌ ʶˊʴʰ˂ʶʾˇ ˉˇˎ ˇʽ ʴʽʰˍˊˇʾ ˃ˉˇˊˇˏ˄ ˄ʰ 
ˋˎ˃ˉʶˊʽ˂ʱʲˇˎ˄ ˋˍʽˌ ˋˎ˄ˍʰʴʷˌ ˋ˖˃ʰˍʽˁʺˌ ʱˋˁʹˋʹˌΦ 
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THE EFFECT OF PILATES EXERCISE METHOD ON THE QUALITY OF LIFE OF ADULT WOMEN 
 

V. Laskaridi, O. Matsouka, G. Kosta, I. Giakkas 
Democritus University of Thrace, D.P.E.S.S., Komotini 

 
Abstract 

Pilates exercise method was developed by Joseph Pilates in the 1920s and it constitutes a system 
of repetitive exercises for the promotion of strength, stability and flexibility and supports the main 
benefits of the method for the enhancement of posture and balance. Pilates is widely used in 
rehabilitation centres, but it is also beneficial both to proponents of fitness and to athletes. The 
method consists of a wide range of exercises which each time adapts to the exerciserΩs needs, 
according to age, how fit they are, the health problems they may have. The subject area chosen for 
this dissertation refers to the effect of pilates exercise method on the quality of life of people. More 
specifically, the main goal of this particular dissertation was to explore the effect of this specific 
exercise method on the quality of life of adult women. The main thematic axes for the quality of life 
are the effect of exercise on the daily function of adult women, on their injury prevention, as well as 
on the rehabilitation of injuries or chronic diseases. Through the method of literature review, an 
attempt was made to analyse the data concerning pilates exercise method on the quality of life of 
adult women. The review concerns the research of scientific articles on the specific subject area on 
databases such as Pubmed, Medline, Science Direct, Scielo, Lilacs and Cochrane. Afterwards, based on 
the study of the findings of world literature, the data show that pilates exercise method improves the 
health status of adult women and the quality of their daily life, while there were data mentioning the 
potential prevention of major injuries and the rehabilitation of minor ones through this specific 
exercise method for adult women. These findings were based on the fact that pilates exercise method 
prompts the increase of balance, muscle strengthening, flexibility improvement, functional autonomy, 
stamina and posture while it is linked to the promotion of aerobic endurance. However, there are 
factors which need further research in order to confirm the accuracy of these conclusions. Some 
suggestions for further research is the relation of these results to the injury history of adult women 
and their background regarding other forms of exercise. Last but not least, most results are based on 
personal accounts and not on medical reports, which would bring extra prestige to the scientific 
studies. 

  

Key words: exercise, function, quality of life, women, pilates 
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ʁʀɳɹɮ ɳʃɹɲʄɮʅɶ ɾɮɽɮʀɶʅ ɾɳ ɮʊʄʍɲɶ ɼʇɽɹɿɲʄʁ ʋʍʄɹʅ ɼɮɹ ɾɳ ɲʁɿɶʅɶ ʅʆʁ ɳʇʄʁʅ ɼɹɿɶʅɶʅ 

ʆɶʅ ʃʁɲʁɼɿɶɾɹɼɶʅ ɼɮɹ ʅʆɶ ɾʇɹɼɶ ɲʇɿɮɾɶ ɼɮɹ ɹʅʋʇ ɿɳɮʄʍɿ ɮɸɽɶʆʄɹʍɿ ʄʇɸɾɹɼɶʅ 

ɱʇɾɿɮʅʆɹɼɶʅ 

ɼˈˊʵʰ ɽΦʁΦΣ ɿʽˁˇ˂ʰˀʵˇˎ ɾΦɳΦ 

ɳʻ˄ʽˁˈ ˁʰʽ ɼʰˉˇʵʽˋˍˊʽʰˁˈ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɮʻʹ˄˗˄Σ ʅ˔ˇ˂ʺ ɳˉʽˋˍʺ˃ʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ & ɮʻ˂ʹˍʽˋ˃ˇˏ 

 

ʃʶˊʾ˂ʹ˕ʹ 

ɾʶ˂ʷˍʶˌ ˎˉˇˋˍʹˊʾʸˇˎ˄ ˍʹ˄ ˇ˅ʶʾʰ ʰˏ˅ʹˋʹ ˍˇˎ ʶˏˊˇˎˌ ˁʾ˄ʹˋʹˌ ˃ʶˍʱ ʰˉˈ ˃ʽʰ ˋˎ˄ʶʵˊʾʰ 

˃ˎˇˉʶˊʽˍˇ˄ʽʰˁʺˌ όɾʃʆύ ʰˉʶ˂ʶˎʻʷˊ˖ˋʹˌ ˃ʷˋ˖ ʰ˒ˊ˗ʵʹ ˁˎ˂ʾ˄ʵˊˇˎ ˃ʱ˂ʰ˅ʹˌ ˋˍʹ˄ ˉˊˇʻʷˊ˃ʰ˄ˋʹΦ 

ʃˊˈˋ˒ʰˍʰΣ ʹ ˃ʱ˂ʰ˅ʹ ˃ʶ ʶ˒ʰˊ˃ˇʴʺ ˍˇˉʽˁʺˌ ʵˈ˄ʹˋʹˌ ʰ˄ʰʵʶʽˁ˄ˏʶˍʰʽ ˖ˌ ʵˎ˄ʹˍʽˁʱ ˉʽˇ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʺ 

˃̫ ʻˇʵˇˌΦ ʅˁˇˉˈˌ ˍʹˌ ʶˊʴʰˋʾʰˌ ˎˉʺˊ˅ʶ ʹ ʶ˅ʷˍʰˋʹ ˍʹˌ ˇ˅ʶʾʰˌ ʶˉʾʵˊʰˋʹˌ ˍʹˌ ˃ʱ˂ʰ˅ʹˌ ˃ʶ ʵˈ˄ʹˋʹ ˋˍˇ 

ʶˏˊˇˌ ˊʰ˔ʽʰʾʰˌ ˁʱ˃˕ʹˌ ˍʹˌ ˉˇʵˇˁ˄ʹ˃ʽˁʺˌ όʃɲɼύ ˁʰʽ ˋʶ ˉʰˊʰ˃ʷˍˊˇˎˌ ʰˉˈʵˇˋʹˌ ˋʶ ʰʻ˂ʺˍˊʽʶˌ 

ˊˎʻ˃ʽˁʺˌ ʴˎ˃˄ʰˋˍʽˁʺˌΦ ɳˉˍʱ ʶ˄ʶˊʴʷˌ ʰʻ˂ʺˍˊʽʶˌ όннΦуҕнΦн ʶˍ˗˄Σ ˉˊˇˉˈ˄ʹˋʹ п˒κʶʲʵ ʵʽʱˊˁʶʽʰˌ н 

˖ˊ˗˄ύΣ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ˃ʶ ˍˎ˔ʰʾʰ ʰ˄ˍʽˋˍʱʻ˃ʽˋʹ ˋʶ о ˋˎ˄ʻʺˁʶˌ ɾʃʆ ʰˉʶ˂ʶˎʻʷˊ˖ˋʹˌΥ мʹύ ˃ʱ˂ʰ˅ʹ ˃ʶ 

ʰ˒ˊ˗ʵʹ ˁˏ˂ʽ˄ʵˊˇ ˔˖ˊʾˌ ʵˈ˄ʹˋʹ όʋɲύ όLive upϰ, 13 x 38 ʁ ˁΦΣ срл ʴˊʰ˃ΦύΣ нʹύ ˃ʱ˂ʰ˅ʹ ˃ʶ ʰ˒ˊ˗ʵʹ 

ˁˏ˂ʽ˄ʵˊˇ ˃ʶ ʵˈ˄ʹˋʹ όɾɲύ όPulserollϰ, 15 x 38 ʁ ˁΦΣ мΦмлл ʴˊʰ˃Φύ ˃ʶ ˋˎ˔˄ˈˍʹˍʰ нрHz, ˁ ʰʽ оʹύ ˋˎ˄ʻʺˁʹ 

ʶ˂ʷʴ˔ˇˎ όˉʰˊʰ˃ˇ˄ʺ ˋʶ ʰ˄ʰˉʰˎˍʽˁʺ ˁʰʻʽˋˍʺ ʻʷˋʹύΦ ʅˍʹ˄ мʹ ˁʰʽ нʹ ˋˎ˄ʻʺˁʹ ˉʰˊʷ˃ʲʰˋʹˌΣ 

ʶ˒ʰˊ˃ˈˋˍʹˁʶ ˃ʱ˂ʰ˅ʹ ʰˉˈ ˍʹ˄ ʶˊʶˎ˄ʺˍˊʽʰ όɼΦʁ-ɽύ ʰ˃˒ʾˉ˂ʶˎˊʰ ˋˍˇˎˌ ˁʰ˃ˉˍʺˊʶˌ ˁʰʽ ʶˁˍʶʾ˄ˇ˄ˍʶˌ 

ʴˈ˄ʰˍˇˌ ˁʰʽ ˉʶ˂˃ʰˍʽʰʾˇˎˌ ˁʰ˃ˉˍʺˊʶˌΦ ʆˇ ˉˊ˖ˍˈˁˇ˂˂ˇ ˃ʱ˂ʰ˅ʹˌ όʋɲΣ ɾɲύ ˉʶˊʽ˂ʱ˃ʲʰ˄ʶ о ˋʶˍ ˍ˖˄ ол 

ʵʶˎˍ ˋʶ ˊˎʻ˃ˈ пл ˔ˍˏˉ˖˄κ˂ʶˉˍˈ ˃ʷˋ˖ ˃ʶˍˊˇ˄ˈ˃ˇˎΣ ˋˎ˄ˇ˂ʽˁʺˌ ɻ ʽʱˊˁʶʽʰˌ мп ˂ʶˉˍ˗˄ ˃ʶ ʵʽʱ˂ʶʽ˃˃ʰ мр 

ʵʶˎˍ ˃ʶˍʰ˅ˏ ˋʶʽˊ˗˄ ˁʰʽ ˃ˎʿˁ˗˄ ˇ˃ʱʵ˖˄Φ ɶ ˉʾʶˋʹ ˃ʱ˂ʰ˅ʹˌ ʰˋˁˇˏ˄ˍʰ˄ ˉʰˊʱ˂˂ʹ˂ʰ ˃ʶ ˍʹ ˒ˇˊʱ ˍ˖˄ 

˃ˎʿˁ˗˄ ʽ˄˗˄ ʷ˖ˌ ˍʹ˄ ʶˉʾˍʶˎ˅ʹ ʵˎˋ˒ˇˊʾʰˌ ˍ˖˄ ˋˎ˃˃ʶˍʶ˔ˈ˄ˍ˖˄Φ ʃˊʽ˄ όɮʄʋύ ˁʰʽ ˃ʶˍʱ όʆɳɽύ ʰˉˈ ˁʱʻʶ 

ˋˎ˄ʻʺˁʹ ʰ˅ʽˇ˂ˇʴʺʻʹˁʶΥ ʰύ ˍˇ ʶˏˊˇˌ ˊʰ˔ʽʰʾʰˌ ˁʱ˃˕ʹˌ ˍʹˌ ʃɲɼ ˃ʷˋ˖ ˍʹˌ ʵˇˁʽ˃ʰˋʾʰˌ ˍʹˌ 

ʲʰˊˎ˃ʶˍʰ˒ʷˊˇˎˋʰˌ ˉˊˈˋʻʽʰˌ ˉˊˇʲˇ˂ʺˌ ˍˇˎ ˋˍʹˊʽˁˍʽˁˇˏ ʱˁˊˇˎ ʰ˃˒ˈˍʶˊʰ ˋˍʰ ˁʱˍ˖ ʱˁˊʰ όн 

˃ʶˍˊʺˋʶʽˌκʱˁˊˇύΣ ʲύ ʹ ˃ʷʴʽˋˍʹ ˃ˎʿˁʺ ʵˏ˄ʰ˃ʹΣ ˃ʷˋʹ ʽˋ˔ˏˌ ˁʰʽ ˏ˕ˇˌ ʱ˂˃ʰˍˇˌ ˋʶ ʵˇˁʽ˃ʰˋʾʶˌ ʰ˂˃ʱˍ˖˄ 

/aW ˁʰʽ {W όо ˉˊˇˋˉʱʻʶʽʶˌκʱ˂˃ʰύ ˃ʶ ˔ˊʺˋʹ ˉˊˇˋʰˊ˃ˇˋ˃ʷ˄ʹˌ ˃ˇ˄ˇʰ˅ˇ˄ʽˁʺˌ ˉ˂ʰˍ˒ˈˊ˃ʰˌ ό²ƛƛΣ мллл 

IȊΣ .ƛƻǾƛǎƛƻƴύΦ ɶ ˃ʷˋʹ ˍʽ˃ʺ ˁʱʻʶ ˉʰˊʰ˃ʷˍˊˇˎ ˎˉˇ˂ˇʴʾˋˍʹˁʶ ʴʽʰ ˉʶˊʰʽˍʷˊ˖ ʰ˄ʱ˂ˎˋʹ ˁʰʽ ʶ˒ʰˊ˃ˈˋˍʹˁʶ 

!bh±! ʶˉʰ˄ʰ˂ʰ˃ʲʰ˄ˈ˃ʶ˄˖˄ ˃ʶˍˊʺˋʶ˖˄ ˃ʶ ˃ʶˍʱ-ˋˎʴˁˊʾˋʶʽˌ .ƻƴŦŜǊƻƴƴƛ ʴʽʰ ˉʽʻʰ˄ʷˌ ʵʽʰ˒ˇˊʷˌ 

˃ʶˍʰ˅ˏ ˋˎ˄ʻʹˁ˗˄ ˁʰʽ ˃ʶˍˊʺˋʶ˖˄ όʰҐлΦлрύΦ ɶ ˋˎ˄ʻʺˁʹ ˃ʱ˂ʰ˅ʹˌ ʵʶ˄ ʶʾ˔ʶ ˋʹ˃ʰ˄ˍʽˁʺ ˁˏˊʽʰ ʶˉʾʵˊʰˋʹ 

όǇҔлΣлрύ ˋʶ ˁʰ˃ʾʰ ʶ˅ʶˍʰʸˈ˃ʶ˄ʹ ˉʰˊʱ˃ʶˍˊˇΦ ʅʹ˃ʰ˄ˍʽˁʺ ˁˏˊʽʰ ʶˉʾʵˊʰˋʹ ˍʹˌ ˃ʷˍˊʹˋʹˌ ʲˊʷʻʹˁʶ ʴʽʰ ˍˇ 

ʶˏˊˇˌ ˁʾ˄ʹˋʹˌ ˍʹˌ  ʰˊʽˋˍʶˊʺˌ όǇғлΣлмύ ˁʰʽ ʵʶ˅ʽʱˌ όǇғлΣлмύ ʃɲɼ ˃ʶ ʰˏ˅ʹˋʹ ˁʰˍʱ оΦуу҈ ˁʰʽ нΦпн҈ 

ʰ˄ˍʾˋˍˇʽ˔ʰΦ ʅˎ˃ˉʶˊʰʾ˄ʶˍʰʽ ˈˍʽ ʹ ˃ʱ˂ʰ˅ʹ ˃ʶ ʰ˒ˊ˗ʵʹ ˁˏ˂ʽ˄ʵˊˇ ˔˖ˊʾˌ ʺ ˃ʶ ʵˈ˄ʹˋʹ ʶˉʷ˒ʶˊʶ ˇ˅ʶʾʰ 

ʰˏ˅ʹˋʹ ˋˍʹ˄ ˊʰ˔ʽʰʾʰ ˁʱ˃˕ʹ ˍʹˌ ˉˇʵˇˁ˄ʹ˃ʽˁʺˌ ˔˖ˊʾˌ ʰ˄ˍʾˋˍˇʽ˔ʶˌ ʻʶˍʽˁʷˌ ˃ʶˍʰʲˇ˂ʷˌ ˋˍʹ ˃ˎʿˁʺ 

ʵˏ˄ʰ˃ʹ ˁʰʽ ʽˋ˔ˏ ˍ˖˄ ˁʱˍ˖ ʱˁˊ˖˄ ʰʻ˂ʹˍˊʽ˗˄ ˊˎʻ˃ʽˁʺˌ ʴˎ˃˄ʰˋˍʽˁʺˌΦ 

ɽʷ˅ʶʽˌ ˁ˂ʶʽʵʽʱ: ˃ ˎˇˉʶˊʽˍˇ˄ʾʰΣ ˉˇʵˇˁ˄ʹ˃ʽˁʺ ʱˊʻˊ˖ˋʹΣ ʰ˂ˍʽˁˈˍʹˍʰΣ ˊˎʻ˃ʽˁʺ ʴˎ˃˄ʰˋˍʽˁʺ 
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ʁʀɳɹɮ ɳʃɹɲʄɮʅɶ ɾɮɽɮʀɶʅ ɾɳ ɮʊʄʍɲɶ ɼʇɽɹɿɲʄʁ ʋʍʄɹʅ ɼɮɹ ɾɳ ɲʁɿɶʅɶ ʅʆʁ ɳʇʄʁʅ ɼɹɿɶʅɶʅ 
ʆɶʅ ʃʁɲʁɼɿɶɾɹɼɶʅ ɼɮɹ ʅʆɶ ɾʇɹɼɶ ɲʇɿɮɾɶ ɼɮɹ ɹʅʋʇ ɿɳɮʄʍɿ ɮɸɽɶʆʄɹʍɿ ʄʇɸɾɹɼɶʅ 

ɱʇɾɿɮʅʆɹɼɶʅ 

ɳʽˋʰʴ˖ʴʺ 

 ʃ˂ʶʾˋˍʶˌ ˃ʶ˂ʷˍʶˌ ˎˉˇˋˍʹˊʾʸˇˎ˄ ˍʹ ˔ˊʺˋʹ ˍʹˌ ˍʶ˔˄ʽˁʺˌ ˍʹˌ ˃ˎˇˉʶˊʽˍˇ˄ʽʰˁʺˌ όɾʃʆύ 

ʰˉʶ˂ʶˎʻʷˊ˖ˋʹˌ ˃ʷˋ˖ ˃ʱ˂ʰ˅ʹˌ ˃ʶ ʰ˒ˊ˗ʵʹ ˁˏ˂ʽ˄ʵˊˇ ˁʰˍʱ ˍʹ˄ ˉˊˇʻʷˊ˃ʰ˄ˋʹ ʴʽʰ ˍʹ˄ ʰˏ˅ʹˋʹ ˍˇˎ 

ʶˏˊˇˎˌ ˁʾ˄ʹˋʹˌ ˔˖ˊʾˌ ʰˊ˄ʹˍʽˁʺ ʶˉʾʵˊʰˋʹ ˋˍʹ˄ ˃ˎʿˁʺ ʵˏ˄ʰ˃ʹ ˁʰʽ ʶˉʽˁʶʾ˃ʶ˄ʹ ʰˉˈʵˇˋʹ (Konrad et al., 

2021). ʃˊˈˋ˒ʰˍʰΣ ʹ ˃ʱ˂ʰ˅ʹ ˃ʶ ʶ˒ʰˊ˃ˇʴʺ ˍˇˉʽˁʺˌ ʵˈ˄ʹˋʹˌ ʰ˄ʰʵʶʽˁ˄ˏʶˍʰʽ ˖ˌ ˉʽˇ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʺ 

˃ʷʻˇʵˇˌ ʴʽʰ ˍʹ˄ ˉˊˈˁ˂ʹˋʹ ˃ʶʴʰ˂ˏˍʶˊʹˌ ʰˏ˅ʹˋʹˌ ˋˍˇ ʶˏˊˇˌ ˁʾ˄ʹˋʹˌ ˋˎʴˁˊʽˍʽˁʱ ˃ʶ ˍʹ ˃ʱ˂ʰ˅ʹ ˔˖ˊʾˌ 

ʵˈ˄ʹˋʹ ˂ˈʴ˖ ˃ʶʴʰ˂ˏˍʶˊ˖˄ ʰˉˇˁˊʾˋʶ˖˄ ʰˉˈ ˍˇˎˌ ˃ʹ˔ʰ˄ˇːˉˇʵˇ˔ʶʾˌ ˂ˈʴ˖ ˍʹˌ ʵˈ˄ʹˋʹˌ (Behm & 

Wilke, 2019). ʍˋˍˈˋˇΣ ˇʽ ˎˉʱˊ˔ˇˎˋʶˌ ʶˊʶˎ˄ʹˍʽˁʷˌ ʶ˄ʵʶʾ˅ʶʽˌ ʵʶ˄ ˋˎʴˁ˂ʾ˄ˇˎ˄ ˋˍʹ˄ ʻʶˍʽˁʺ ʶˉʾʵˊʰˋʹ ˍʹˌ 

ˉʰˊʰˉʱ˄˖ ˍʶ˔˄ʽˁʺˌ ˋˍʹ˄ ʰˉˈʵˇˋʹ ˁʰʻ˗ˌ ˁʱˉˇʽʶˌ ˃ʶ˂ʷˍʶˌ ʰ˄ʰ˒ʷˊˇˎ˄ ʲʶ˂ˍʾ˖ˋʹ ˋʶ ˉʰˊʰ˃ʷˍˊˇˎˌ 

ʰ˂ˍʽˁˈˍʹˍʰˌ όLin et al., 2020; Pisiric et al., 2020) ʶ˄˗ ˁʱˉˇʽʶˌ ʱ˂˂ʶˌ ˈ˔ʽ όKopec et al., 2017; Zhang et 

al., 2020). ʅˍʹ˄ ˊˎʻ˃ʽˁʺ ʴˎ˃˄ʰˋˍʽˁʺΣ ʰˉʰʽˍʶʾˍʰʽ ʰˎ˅ʹ˃ʷ˄ˇ ʶˏˊˇˌ ˁʾ˄ʹˋʹˌ ˁʰʽ ˋʹ˃ʰ˄ˍʽˁʱ ˃ʶʴʷʻʹ 

˃ˎʿˁʺˌ ʵˏ˄ʰ˃ʹˌ ˁʰʽ ʽˋ˔ˏˇˌ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˇʽ ʰʻ˂ʺˍˊʽʶˌ ˄ʰ ʰ˄ˍʰˉˇˁˊʾ˄ˇ˄ˍʰʽ ˃ʶ ʶˉʽˍˎ˔ʾʰ ˋˍʽˌ ˎ˕ʹ˂ʷˌ 

ˍʶ˔˄ʽˁʷˌ ʰˉʰʽˍʺˋʶʽˌ ˍˇˎ ʰʴ˖˄ʾˋ˃ʰˍˇˌΦ ʅˁˇˉˈˌ ˍʹˌ ˉʰ́ˇˏˋʰˌ ʶˊʴʰˋʾʰˌ ˎˉʺˊ˅ʶ ʹ ʶ˅ʷˍʰˋʹ ˍʹˌ ˇ˅ʶʾʰˌ 

ʶˉʾʵˊʰˋʹˌ ˍʹˌ ˃ʱ˂ʰ˅ʹˌ ˔˖ˊʾˌ ˁʰʽ ˃ʶ ʵˈ˄ʹˋʹ ˋˍˇ ʶˏˊˇˌ ˊʰ˔ʽʰʾʰˌ ˁʱ˃˕ʹˌ ˍʹˌ ˉˇʵˇˁ˄ʹ˃ʽˁʺˌ όʃɲɼύ ˁʰʽ 

ˋˍʹ ˃ˎʿˁʺ ʵˏ˄ʰ˃ʹ ˁʰʽ ʽˋ˔ˏ ˍ˖˄ ˁʱˍ˖ ʱˁˊ˖˄ ˋʶ ʰʻ˂ʺˍˊʽʶˌ ˊˎʻ˃ʽˁʺˌ ʴˎ˃˄ʰˋˍʽˁʺˌΣ ˎˉˇʻʷˍˇ˄ˍʰˌ 

˃ʶʴʰ˂ˏˍʶˊˇ ʻʶˍʽˁˈ ʱ˃ʶˋˇ ˈ˒ʶ˂ˇˌ ˃ʶˍʱ ˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ ˃ʱ˂ʰ˅ʹˌ ˃ʶ ʵˈ˄ʹˋʹΦ  

ɾʷʻˇʵˇˌ 

ɲʶʾʴ˃ʰ 

ʅˍʹ˄ ʷˊʶˎ˄ʰ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ т ʶ˄ʶˊʴʷˌ ʰʻ˂ʺˍˊʽʶˌ ˊˎʻ˃ʽˁʺˌ ʴˎ˃˄ʰˋˍʽˁʺˌ όʹ˂ʽˁʾʰˌ ннΦуҕнΦн ʶˍ˗˄, 

˃ʱʸʰˌ смҕнл ˁʽ˂˗˄Σ ˏ˕ˇˎˌ мсрҕу ʶˁύ ˃ʶ ˉˊˇˉˇ˄ʹˍʽˁʺ ʶ˃ˉʶʽˊʾʰ Ҕмл ʶˍ˗˄ ˁʰʽ ˋˎ˔˄ˈˍʹˍʰ ˉˊˇˉˈ˄ʹˋʹˌ 

4 ˒ ˇˊʷˌκʶʲʵˇ˃ʱʵʰΣ ʵʽʱˊˁʶʽʰˌ н ˖ˊ˗˄Φ ʁʽ ʰʻ˂ʺˍˊʽʶˌ ʺˍʰ˄ ʶ˂ʶˏʻʶˊʶˌ ʰˉˈ ˃ˎˇˋˁʶ˂ʶˍʽˁˈ ʺ ˋˎ˄ʵʶˋ˃ʽˁˈ 

ˍˊʰˎ˃ʰˍʽˋ˃ˈ ˁ ʰˍʱ ˍˇ ˍʶ˂ʶˎˍʰʾˇ ʶ˅ʱ˃ʹ˄ˇΦ 

ʃʶʽˊʰ˃ʰˍʽˁˈˌ ˋ˔ʶʵʽʰˋ˃ˈˌ  

ʁʽ ʵˇˁʽ˃ʰʸˈ˃ʶ˄ʶˌ ˉʺˊʰ˄ ˃ʷˊˇˌ ˋʶ ˉˊ˖ˍˈˁˇ˂˂ˇ ˉʰˊʷ˃ʲʰˋʹˌ ɾʃʆ ʰˉʶ˂ʶˎʻʷˊ˖ˋʹˌ о 

ˉʶʽˊʰ˃ʰˍʽˁ˗˄ ˋˎ˄ʻʹˁ˗˄ ˃ʶ ʵʽʰ˒ˇˊʱ н-о ʹ˃ʶˊ˗˄ ˃ʶˍʰ˅ˏ ʰˎˍ˗˄Φ ɶ ʶˁˍʷ˂ʶˋʹ ˍ˖˄ ˋˎ˄ʻʹˁ˗˄ 

ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˃ʶ ˍˎ˔ʰʾʰ ʰ˄ˍʽˋˍʱʻ˃ʽˋʹ ˖ˌ ʶ˅ʺˌΥ ɮΩύ ˃ ʱ˂ʰ˅ʹ ˃ʶ ʰ˒ˊ˗ʵʹ ˁˏ˂ʽ˄ʵˊˇ ˃ʱ˂ʰ˅ʹˌ ˔˖ˊʾˌ 

ʵˈ˄ʹˋʹ όʋɲύ όLive upϰ, 13 x 38 ʁ ˁΦΣ срл ʴˊʰ˃ΦύΣ ɰΩύ ˃ʱ˂ʰ˅ʹ ˃ʶ ʰ˒ˊ˗ʵʹ ˁˏ˂ʽ˄ʵˊˇ ˃ʱ˂ʰ˅ʹˌ ˃ ʁʵˈ˄ʹˋʹ 

όɾɲύ (Pulserollϰ, 15 x 38 ʁ ˁΦΣ мΦмлл ʴˊʰ˃Φύ ˃ʶ ˋˎ˔˄ˈˍʹˍʰ ʵˈ˄ʹˋʹˌ 25Hz, ˁ ʰʽ ɱΩύ ˋˎ˄ʻʺˁʹ ʶ˂ʷʴ˔ˇˎ 

όˉʰˊʰ˃ˇ˄ʺ ˋʶ ʰ˄ʰˉʰˎˍʽˁʺ ˁʰʻʽˋˍʺ ʻʷˋʹύΦ ʅˍʹ˄ ɮΩ ˁʰʽ ɰΩ ˉʶʽˊʰ˃ʰˍʽˁʺ ˋˎ˄ʻʺˁʹ ˃ʱ˂ʰ˅ʹˌΣ ʶ˒ʰˊ˃ˈˋˍʹˁʶ 

ʰ˃˒ʾˉ˂ʶˎˊʹ ʷˍʶˊˇ-˃ʱ˂ʰ˅ʹ ʰˉˈ ˍʹ˄ ʶˊʶˎ˄ʺˍˊʽʰ όɼΦʁ-ɽύ ̀ ˍˇˎˌ ˁʰ˃ˉˍʺˊʶˌ ˁ ʰʽ ʁ ˁˍʶʾ˄ˇ˄ˍʶˌ ˍˇˎ ʴˈ˄ʰˍˇˌ 

ˁʰʽ ˋˍˇˎˌ ˉʶ˂˃ʰˍʽʰʾˇˎˌ ˁʰ˃ˉˍʺˊʶˌ ˍʹˌ ˉˇʵˇˁ˄ʹ˃ʽˁʺˌΦ ʆˇ ˉˊ˖ˍˈˁˇ˂˂ˇ ˃ʱ˂ʰ˅ʹˌ όʋɲΣ ɾɲύ 

ˉʶˊʽ˂ʱ˃ʲʰ˄ʶ 3 ˋʶˍ ˍ˖˄ ол ʵʶˎˍ ʰ˄ʱ ˉ˂ʶˎˊʱ ˋ˗˃ʰˍˇˌ ˁʰʽ ʰ˄ʱ ˃ˎʿˁʺ ˇ˃ʱʵʰ ˃ʶ ʵʽʱ˂ʶʽ˃˃ʰ мр ʵʶˎˍ 

˃ʶˍʰ˅ˏ ˋʶˍ ˁʰʽ ˃ˎʿˁ˗˄ ˇ˃ʱʵ˖˄ ˁʰʽ ʺˍʰ˄ ˋˎ˄ˇ˂ʽˁʺˌ ʵʽʱˊˁʶʽʰˌ мп ˂ʶˉˍ˗˄Φ ʁ ˊˎʻ˃ˈˌ ˃ʱ˂ʰ˅ʹˌ 

ʶ˂ʷʴ˔ˇ˄ˍʰ˄ ˃ʶ ˔ˊʺˋʹ ˃ʶˍˊˇ˄ˈ˃ˇˎ ˋˍˇˎˌ пл ˔ˍˏˉˇˎˌκ˂ʶˉˍˈ ˁʰʽ ʹ ˉʾʶˋʹ ˃ʱ˂ʰ˅ʹˌ ʰˋˁˇˏ˄ˍʰ˄ 

ˉʰˊʱ˂˂ʹ˂ʰ ˃ʶ ˍʹ˄ ˒ˇˊʱ ˍ˖˄ ˃ˎʿˁ˗˄ ʽ˄˗˄ ʷ˖ˌ ˍʹ˄ ʶˉʾˍʶˎ˅ʹ ʵˎˋ˒ˇˊʾʰˌ ˍ˖˄ ʵˇˁʽ˃ʰʸˈ˃ʶ˄˖˄Φ ʃˊʽ˄ 

όɮʄʋύ ˁʰʽ ˃ʶˍʱ όʆɳɽύ ʰˉˈ ˁʱʻʶ ˋˎ˄ʻʺˁʹ ʰ˅ʽˇ˂ˇʴʺʻʹˁʶΥ ʰύ ˍˇ ʶˏˊˇˌ ˊʰ˔ʽʰʾʰˌ ˁʱ˃˕ʹˌ ˍʹˌ ʃɲɼ ˃ʷˋ˖ 

ˍʹˌ ʵˇˁʽ˃ʰˋʾʰˌ ˍʹˌ ʲʰˊˎ˃ʶˍʰ˒ʷˊˇˎˋʰˌ ˉˊˈˋʻʽʰˌ ˉˊˇʲˇ˂ʺˌ ˍˇˎ ˋˍʹˊʽˁˍʽˁˇˏ ʱˁˊˇˎ ʰ˃˒ˈˍʶˊʰ ˋˍʰ 

ˁʱˍ˖ ʱˁˊʰ όн ˃ʶˍˊʺˋʶʽˌκʱˁˊˇύΣ ʲύ ʹ ˃ʷʴʽˋˍʹ ˃ˎʿˁʺ ʵˏ˄ʰ˃ʹ (FZɾɳɱΣ ɿύΣ ˃ʷˋʹ ʽˋ˔ˏˌ (Pɾɳʅɶ, watt) ˁʰʽ 

ˏ˕ˇˌ ʱ˂˃ʰˍˇˌ όʈ˕ˇˌΣ m) ˋʶ ʵˇˁʽ˃ʰˋʾʶˌ ʰ˂˃ʱˍ˖˄ /aW ˁʰʽ {W ˔˖ˊʾˌ ʰʽ˗ˊʹˋʹ ˁʰʽ ˔˖ˊʾˌ ˎˉˈʵʹˋʹ (3 

ˉˊˇˋˉʱʻʶʽʶˌκʱ˂˃ʰύ ˃ʶ ˔ˊʺˋʹ ˉˊˇˋʰˊ˃ˇˋ˃ʷ˄ʹˌ ˃ˇ˄ˇʰ˅ˇ˄ʽˁʺˌ ˉ˂ʰˍ˒ˈˊ˃ʰˌ ό²ƛƛΣ мллл IȊΣ .ƛƻǾƛǎƛƻƴύΦ 
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ʅˍʰˍʽˋˍʽˁʺ ʰ˄ʱ˂ˎˋʹ 

ɱʽʰ ˍʹ ˋˍʰˍʽˋˍʽˁʺ ʶˉʶ˅ʶˊʴʰˋʾʰ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ˎˉˇ˂ˇʴʾˋˍʹˁʶ ʹ ˃ʷˋʹ ˍʽ˃ʺ ˁʱʻʶ ˉʰˊʰ˃ʷˍˊˇˎ 

ˁʰʽ ʶ˒ʰˊ˃ˈˋˍʹˁʶ ʵʽˉʰˊʰʴˇ˄ˍʽˁʺ ANOVA ʶˉʰ˄ʰ˂ʰ˃ʲʰ˄ˈ˃ʶ˄˖˄ ˃ʶˍˊʺˋʶ˖˄ ˃ʶ ˃ʶˍʱ-ˋˎʴˁˊʾˋʶʽˌ 

.ƻƴŦŜǊƻƴƴƛ ʴʽʰ ˉʽʻʰ˄ʷˌ ʵʽʰ˒ˇˊʷˌ ˃ʶˍʰ˅ˏ ˉʶʽˊʰ˃ʰˍʽˁ˗˄ ˋˎ˄ʻʹˁ˗˄ ˁʰʽ ˃ʶˍˊʺˋʶ˖˄ όʰҐлΦлрύΦ  

ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ 

ɮˉˈ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʵʽʰˉʽˋˍ˗ʻʹˁʶ ˈˍʽ ʹ ˋˎ˄ʻʺˁʹ ˃ʱ˂ʰ˅ʹˌ ʵʶ˄ ʶʾ˔ʶ ˋʹ˃ʰ˄ˍʽˁʺ ˁˏˊʽʰ 

ʶˉʾʵˊʰˋʹ όp>0.05) ̌ ˏˍʶ ˋˍˇ ʶˏˊˇˌ ˁʾ˄ʹˋʹˌ ˍʹˌ ʰˊʽˋˍʶˊʺˌ όF2,18=0.11) ˁ ʰʽ ʵʶ˅ʽʱˌ όF2,18=0.58) ʃɼɲ 

ʱˊʻˊ˖ˋʹˌ όʅ˔ʺ˃ʰ мύ ˇˏˍʶ ˋˍʽˌ ˉʰˊʰ˃ʷˍˊˇˎˌ ʰˉˈʵˇˋʹˌ ˍ˖˄ ʰ˂˃ʱˍ˖˄ CMJ (FZɾɳɱ: F2,18=0.02, Pɾɳʅɶ: 

F2,18=0.лнΣ ʈ˕ˇˌ: F2,18=0.01) ˁ ʰʽ {W (FZɾɳɱ: F2,18=0.02, Pɾɳʅɶ: F2,18=0.олΣ ʈ˕ˇˌ: F2,18=0.15) (ʃʾ˄ʰˁʰˌ мύΦ  

  

 

 

 

 

 

 

 

ʅ˔ʺ˃ʰ мΦ ɳˏˊˇˌ ˁʾ˄ʹˋʹˌ ό˃ʷˋʹ ˍʽ˃ʺ ҕ ˍΦʰΦύ ˍʹˌ ʰˊʽˋˍʶˊʺˌ ˁʰʽ ʵʶ˅ʽʱˌ ˉˇʵˇˁ˄ʹ˃ʽˁʺˌ όʃɲɼύ ʱˊʻˊ˖ˋʹˌ 

ʴʽʰ ˍʹ ˋˎ˄ʻʺˁʹ ˃ʱ˂ʰ˅ʹˌ ˔˖ˊʾˌ ʵˈ˄ʹˋʹ όʋɲύΣ ˃ʱ˂ʰ˅ʹˌ ˃ʶ ʵˈ˄ʹˋʹ όɾɲύ ˁʰʽ ˋˎ˄ʻʺˁʹ ʶ˂ʷʴ˔ˇˎ 

όɳɽɳɱʋʁʇύΦ ʁʽ ˍʽ˃ʷˌ ʰ˒ˇˊˇˏ˄ ˍʹ ʵʽʰ˒ˇˊʱ ˃ʶˍʰ˅ˏ ˍʶ˂ʽˁʺˌ όʆɳɽύ ˁʰʽ ʰˊ˔ʽˁʺˌ όɮʄʋύ ˃ʷˍˊʹˋʹˌ ʴʽʰ ˁʱʻʶ 

ˉʶʽˊʰ˃ʰˍʽˁʺ ˋˎ˄ʻʺˁʹΦ nsΥ ˃ʹ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʺ ʵʽʰ˒ˇˊʱ ˂ˈʴ˖ ˋˎ˄ʻʺˁʹˌ όp>0.05).    

ʃʾ˄ʰˁʰˌ нΦ ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ˃ˎʿˁʺˌ ˁʰʽ ʰ˂ˍʽˁʺˌ ʰˉˈʵˇˋʹˌ ˍ˖˄ ˁʱˍ˖ ʱˁˊ˖˄ ό˃ʷˋʹ ˍʽ˃ʺ ҕ ˍΦʰΦύ ˉˊʽ˄ 

όɮʄʋύ ˁʰʽ ˃ʶˍʱ όʆɳɽύ ˍʹ ˋˎ˄ʻʺˁʹ ˃ʱ˂ʰ˅ʹˌ ˔˖ˊʾˌ ʵˈ˄ʹˋʹ όʋɲύΣ ˃ʶ ʵˈ˄ʹˋʹ όɾɲύ ˁʰʽ ˋˎ˄ʻʺˁʹ ʶ˂ʷʴ˔ˇˎ 

όɳɽɳɱʋʁʇύ ʴʽʰ ˍˇ ʱ˂˃ʰ ˍˏˉˇˎ CMJ ˁ ʰʽ SJ.  

ʅʹ˃ʶʾ˖ˋʹΥ Іɾʹ ˋ̱ ʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʺ ʵʽʰ˒ˇˊʱ ˂ˈʴ˖ ˋˎ˄ʻʺˁʹˌ ˃ʱ˂ʰ˅ʹˌ (p>0.05), כɾʹ ̱̀ʰˍʽˋˍʽˁʱ 

ˋʹ˃ʰ˄ˍʽˁʺ ʵʽʰ˒ˇˊʱ ˂ˈʴ˖ ˃ʷˍˊʹˋʹˌ (p>0.05). 

ɯ˂˃ʰ ʃʰˊʱ˃ʶˍˊˇˌ ɾʱ˂ʰ˅ʹ ʋɲ# ɾʱ˂ʰ˅ʹ ɾɲ# ɳɽɳɱʋʁʇ# 

  ɮˊ˔ʽˁʺ ʆʶ˂ʽˁʺ1 ɮˊ˔ʽˁʺ ʆʶ˂ʽˁʺ1 ɮˊ˔ʽˁʺ ʆʶ˂ʽˁʺ1 

CMJ FZɾɳɱ όɿύ 

Pɾɳʅɶ (watt) 

ʈ˕ˇˌ όm) 

1404 ҕ 319 

257 ҕ 78 

0.192 ҕ 0.04 

1397 ҕ 270 

247 ҕ 57 

0.193 ҕ 

0.04 

1451 ҕ 281 

270 ҕ 65 

0.193 ҕ 

0.04 

1401 ҕ 250 

245 ҕ 61 

0.186 ҕ 0.04 

1367 ҕ 247 

246 ҕ 51 

0.192 ҕ 0.04 

1441 ҕ 194 

261 ҕ 44 

0.193 ҕ 

0.05 

SJ FZɾɳɱ όɿύ 1396 ҕ 361 1431 ҕ 317 1398 ҕ 320 1361 ҕ 300 1415 ҕ 309 1401 ҕ 244 

 Pɾɳʅɶ (watt) 368 ҕ 143 380 ҕ 108 408 ҕ 108 431 ҕ 116 383 ҕ 130 381 ҕ 124 

 ʈ˕ˇˌ όm) 0.156 ҕ 0.06 0.152 ҕ 

0.05 

0.136 ҕ 

0.07 

0.138 ҕ 0.07 0.144 ҕ 0.07 0.131 ҕ 

0.07 
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ʅʹ˃ʰ˄ˍʽˁʺ ˁˏˊʽʰ ʶˉʾʵˊʰˋʹ ˍʹˌ ˃ʷˍˊʹˋʹˌ ʲˊʷʻʹˁʶ ʴʽʰ ˍˇ ʶˏˊˇˌ ˁʾ˄ʹˋʹˌ ˍʹˌ  ʰˊʽˋˍʶˊʺˌ 

(F1,18ҐмнΦнΣ моΦпҕмΦф ʶ˄Φ моΦфҕмΦуΣ ǇғлΦлмύ ˁʰʽ ʵʶ˅ʽʱˌ όF1,18ҐммΦтΣ мпΦлҕмΦо ʶ˄Φ мпΦпҕмΦнΣ ǇғлΦлмύ ʃɲɼ ˃ʶ 

ʰˏ˅ʹˋʹ ˁʰˍʱ оΦуу҈ ˁʰʽ нΦпн҈ ʰ˄ˍʾˋˍˇʽ˔ʰΣ ʶ˄˗ ʵʶ˄ ˎˉʺˊ˅ʶ ˁʰ˃ʾʰ ˋʹ˃ʰ˄ˍʽˁʺ ʵʽʰ˒ˇˊʱ ˂ˈʴ˖ ˃ʷˍˊʹˋʹˌ 

ˋˍʽˌ ˉʰˊʰ˃ʷˍˊˇˎˌ ʰˉˈʵˇˋʹˌ ˍ˖˄ ˁʱˍ˖ ʱˁˊ˖˄ ˇˏˍʶ ˋˍˇ ʱ˂˃ʰ ˍˏˉˇˎ CMJ ˇˏˍʶ SJ όʃʾ˄ʰˁʰˌ мύΦ ɲʶ˄ 

ʲˊʷʻʹˁʶ ˋʹ˃ʰ˄ˍʽˁʺ όpҔлΦлрύ ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹ ˋˎ˄ʻʺˁʹˌ ˃ʱ˂ʰ˅ʹˌ ˁʰʽ ˃ʷˍˊʹˋʹˌ ʴʽʰ ˁʰ˃ʾʰ ʶ˅ʶˍʰʸˈ˃ʶ˄ʹ 

ˉʰˊʱ˃ʶˍˊˇΦ  

ʅˎʸʺˍʹˋʹ ς ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ 

 ʆʰ ˉʰˊˈ˄ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˋˎ˃˒˖˄ˇˏ˄ ˃ʶ ˉˊˇʰ˄ʰ˒ʶˊˈ˃ʶ˄ʹ ˋʹ˃ʰ˄ˍʽˁʺ ʰˏ˅ʹˋʹ όḐ15-20%) 

ˍˇˎ ʶˏˊˇˎˌ ˁʾ˄ʹˋʹˌ ˍʹˌ ʃɲɼ ʱˊʻˊ˖ˋʹˌ ˃ʶˍʱ ˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ ˃ʱ˂ʰ˅ʹˌ ˋʶ ˒ˎˋʽˁʱ ʵˊʰˋˍʺˊʽʰ ʱˍˇ˃ʰ ʶʾˍʶ 

˃ʶ ˃ʱ˂ʰ˅ʹ ˔˖ˊʾˌ ʵˈ˄ʹˋʹ όZhang et alΦΣ нлнлύ ʶʾˍʶ ˃ʶ ʵˈ˄ʹˋʹ ˉʰˊˈ˃ˇʽʰˌ ˋˎ˔˄ˈˍʹˍʰˌ όLyu et al., 2020). 

ɶ ˉʰˊʰˍʹˊˇˏ˃ʶ˄ʹ ˃ʽˁˊˈˍʶˊʹ ʰˏ˅ʹˋʹ ˋˍˇ ʰˊʻˊʽˁˈ ʶˏˊˇˌ ˍʹˌ ʃɲɼ ˍʹˌ ˉʰˊˇˏˋʰˌ ˃ʶ˂ʷˍʹˌ ˉʽʻʰ˄ˈ˄ 

ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ ˍˇ ʰʴ˖˄ʽˋˍʽˁˈ ʶˉʾˉʶʵˇ ˍ˖˄ ˄ʶʰˊ˗˄ ʰʻ˂ʹˍˊʽ˗˄ ˊˎʻ˃ʽˁʺˌ ʴˎ˃˄ʰˋˍʽˁʺˌΣ ˋˍʽˌ ˇˉˇʾʶˌ ʹ 

ˉˊˇˉˈ˄ʹˋʹ ʶˎ˂ˎʴʽˋʾʰˌ ʷ˔ʶʽ ˁˎˊʾʰˊ˔ʹ ʻʷˋʹ ˋˍˇ˄ ˉˊˇˉˇ˄ʹˍʽˁˈ ̀ ˔ʶʵʽʰˋ˃ˈ ˁʰʽ ʶˉˇ˃ʷ˄˖ˌΣ ˍʰ ˉʶˊʽʻ˗ˊʽʰ 

ʲʶ˂ˍʾ˖ˋʹˌ ʺˍʰ˄ ˋ˔ʶˍʽˁʱ ˉʶˊʽˇˊʽˋ˃ʷ˄ʰΦ ɳˉʽˉ˂ʷˇ˄Σ ʲˊʷʻʹˁʶ ˈˍʽ ʹ ˃ʱ˂ʰ˅ʹ ʶʾˍʶ ˔˖ˊʾˌ ʶʾˍʶ ˃ʶ ʵˈ˄ʹˋʹ ʵʶ˄ 

ˉˊˇˁʱ˂ʶˋʶ ʰ˂˂ʰʴʷˌ ˋˍʹ ˃ˎʿˁʺ ʵˏ˄ʰ˃ʹ ˁʰʽ ʽˋ˔ˏ ˍ˖˄ ˁʱˍ˖ ʱˁˊ˖˄ ˁʰʽ ˋˍʹ˄ ʰ˂ˍʽˁʺ ʰˉˈʵˇˋʹ ˍ˖˄ 

ʰʻ˂ʹˍˊʽ˗˄Φ ʃˊˇʹʴˇˏ˃ʶ˄ʶˌ ʶ˄ʵʶʾ˅ʶʽˌ ʶ˃˒ʰ˄ʾʸˇ˄ˍʰʽ ʰ˃˒ʽ˂ʶʴˈ˃ʶ˄ʶˌ ˃ʶ ˍʽˌ ˉʽʻʰ˄ʷˌ ʶˊ˃ʹ˄ʶʾʶˌ ʶʾˍʶ ʴʽʰ 

ˍʹ˄ ʲʶ˂ˍʾ˖ˋʹ (Lin et al., 2020; Pisiric et al., 2020) ʶʾˍʶ ʴʽʰ ˍʹ˄ ʰˉˇˎˋʾʰ ʰ˂˂ʰʴ˗˄ (Kopec et al., 2017; 

Zhang et al., 2020) ˋˍʹ˄ ˃ˎʿˁʺ ˁʰʽ ʰ˂ˍʽˁʺ ʰˉˈʵˇˋʹ ˄ʰ ʰ˒ˇˊˇˏ˄ ˁˎˊʾ˖ˌ ˍʹ˄ ʶ˃ˉ˂ʶˁˈ˃ʶ˄ʹ ˃ˎʿˁʺ 

ˇ˃ʱʵʰΣ ˍˇ ˉˊ˖ˍˈˁˇ˂˂ˇ ˃ʱ˂ʰ˅ʹˌ ˁʰʽ ˍʹ˄ ˍʶ˔˄ʽˁʺ ˃ʱ˂ʰ˅ʹˌ ό˔˖ˊʾˌ ʺ ˃ʶ ʵˈ˄ʹˋʹύ (Konrad et al., 2021). 

ɮˉˈ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʵʽʰ˒ʰʾ˄ʶˍʰʽ ˃ʽˁˊʺ ˃ʶʾ˖ˋʹ ˋˍʹ ˃ˎʿˁʺ ʵˏ˄ʰ˃ʹ ˁʰʽ ʽˋ˔ˏˌ ˃ʶˍʱ ˍʹ˄ ˃ʱ˂ʰ˅ʹ ˃ʶ 

ʵˈ˄ʹˋʹ ʶˉʽʲʶʲʰʽ˗˄ˇ˄ˍʰˌ ˍʹ˄ ˏˉʰˊ˅ʹ ˉʽʻʰ˄ʺˌ ˃ʶʾ˖ˋʹˌ ˍʹˌ ˃ˎʿˁʺˌ ˋˁ˂ʹˊˈˍʹˍʰˌ ˃ʶ ʶˉʰˁˈ˂ˇˎʻʹ 

ʰˊ˄ʹˍʽˁʺ ʶˉʾʵˊʰˋʹ ˋˍʹ ˉʰˊʰʴˇ˃ʷ˄ʹ ˃ˎʿˁʺ ʵˏ˄ʰ˃ʹ (Konrad et al., 2021)Φ ʅˎ˃ˉʶˊʰʾ˄ʶˍʰʽ ˈˍʽ ˃ʽʰ 

ˋˎ˄ʶʵˊʾʰ ɾʃʆ ʰˉʶ˂ʶˎʻʷˊ˖ˋʹˌ ˃ʶ ˃ʱ˂ʰ˅ʹ ˃ʷˋ˖ ʰ˒ˊ˗ʵʹ ˁˎ˂ʾ˄ʵˊˇˎ ˔˖ˊʾˌ ʺ ˃ʶ ʵˈ˄ʹˋʹ ˔ʰ˃ʹ˂ʺˌ 

ˋˎ˔˄ˈˍʹˍʰˌ ʵˏ˄ʰˍʰʽ ˄ʰ ˉˊˇˁʰ˂ʷˋʶʽ ˇ˅ʶʾʰ ʰˏ˅ʹˋʹ ˋˍˇ ʶˏˊˇˌ ˍʹˌ ʃɲɼ ʱˊʻˊ˖ˋʹˌ ˔˖ˊʾˌ ʶˉʰˁˈ˂ˇˎʻʶˌ 

ʰ˂˂ʰʴʷˌ ˋˍʹ ˃ˎʿˁʺ ʵˏ˄ʰ˃ʹ ˁʰʽ ʽˋ˔ˏˌ ˁʱˍ˖ ʱˁˊ˖˄ ˄ʶʰˊ˗˄ ʶ˄ʶˊʴ˗˄ ʰʻ˂ʹˍˊʽ˗˄ ˊˎʻ˃ʽˁʺˌ ʴˎ˃˄ʰˋˍʽˁʺˌΦ    
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ACUTE EFFECT OF FOAM ROLLING WITHOUT AND WITH VIBRATION ON ANKLE RANGE OF MOTION 

AND MUSCLE FORCE AND POWER IN YOUNG FEMALE RYTHMIC GYMNASTS 

L. O. Korda, M.E. Nikolaidou 

National and Kapodistrian University of Athens, School of Physical Education and Sport Science 

 

Abstract 

Numerous studies suggest an acute increase in the range of motion (ROM) after one session 

of myofascial release (MFR) by means of a foam roller during warm-up. Recently, foam rolling with 

applying vibration locally has emerged as a potentially more effective method. The purpose of the 

study was the investigation of the acute effect of foam rolling with vibration on the ankle ROM and on 

performance parameters in female rhythmic gymnast athletes. Seven active female athletes (aged 

ннΦуҕнΦн years, training at 4days/week for 2 hours) participated with a counterbalanced randomized 

order in 3 experimental conditions of MFR: 1st) foam rolling without vibration (NoVibr) (Live upϰ, 13 

x 38 cm, 650 grams), 2nd) foam rolling with vibration (Vibr) (Pulserollϰ, 15 x 38 cm, 1.100 grams) at a 

frequency of 25Hz, and 3rd) control condition (resting in a comfortable sitting position). A foam rolling 

session occurred in the 1st and 2nd experimental conditions by the researcher (K.O-L) bilaterally on 

the knee flexors and extensors and the plantar flexors. The intervention protocol (NoVibr ς Vibr) 

consisted of 3 sets of 30 sec foam rolling at a pace of 40 beats/min controlled by a metronome and of 

total duration of 14 min with a 15 sec rest period between set series and muscle groups. The pressure 

during rolling was exerted parallel to the muscle ŦƛōŜǊǎΩ ƻǊƛŜƴǘŀǘƛƻƴ ŀƴŘ ǘƻ ǘƘŜ Ǉƻƛƴǘ ƻŦ ŀŎƘƛŜǾŜƳŜƴǘ ƻŦ 

ǇŀǊǘƛŎƛǇŀƴǘǎΩ ŘƛǎŎƻƳŦƻǊǘΦ .ŜŦƻǊŜ όtw9ύ ŀƴŘ ŀŦǘŜǊ όth{¢ύ ŜǾŜǊȅ ŜȄǇŜǊƛƳŜƴǘŀƭ ŎƻƴŘƛǘƛƻƴΣ measurements 

were carried out to evaluate the: a) ROM of ankle plantar flexion using the weight-bearing lunge test 

of the support limb for left and right lower limb (2 trials/limb), b) maximum vertical force, mean power 

and jump height with the CMJ and SJ tests without arm swing (3 trials/jump) by means of a custom-

made uniaxial platform (Wii, 1000 HZ, Biovision). The average value of each parameter was calculated 

to be used for further analysis and a two-way repeated-measures ANOVA with Bonferonni post hoc 

comparisons was applied to check for possible differences among conditions and measure (a=0.05). 

The foam rolling condition did not have a significant main effect (p>0.05) in any parameter. A 

significant main effect of measure was found for the left (p<0.01) and right (p<0.01) ankle ROM with 

an increase of 3.88% and 2.42%. It can be concluded that foam rolling with or without vibration 

generated an acute increase in ankle plantar flexion ROM without positive accompanying changes in 

the lower extremities muscle force and power in young female rhythmic gymnasts.    

Key words: myofascial tissue, ankle joint, jumping ability, rhythmic gymnastics 
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ɶ ɮʃʁʆɳɽɳʅɾɮʆɹɼʁʆɶʆɮ ɳɿʁʅ ʃʄʁɱʄɮɾɾɮʆʁʅ ɽɳɹʆʁʇʄɱɹɼɶʅ ɮʃʁɼɮʆɮʅʆɮʅɶʅ ɮɸɽɶʆɶ 

ɼɮɽɮɸʁʅʊɮɹʄɹʅɶʅ ɳʄɮʅɹʆɳʋɿɹɼʁʇ ɳʃɹʃɳɲʁʇΣ ɾɳʆɮ ɮʃʁ ʋɳɹʄʁʇʄɱɹɼɶ ɮʃʁɼɮʆɮʅʆɮʅɶ 

ʃʄʁʅɸɹʁʇ ʋɹɮʅʆʁʇ ʅʇɿɲɳʅɾʁʇ 

ɿˍʰˇˎ˄ˍʱˁʹ ɲΦΣ ɱʽˇ˒ˍˋʾʵˇˎ ɮΦ, ʆˋʽʰ˄ʱˁʰ ɾ. 

ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʅ˔ˇ˂ʺ ɳˉʽˋˍʺ˃ʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ ɮʻ˂ʹˍʽˋ˃ˇˏ 

 

ʃʶˊʾ˂ʹ˕ʹ 

ʁ ˉˊˈˋʻʽˇˌ ˔ʽʰˋˍˈˌ ˋˏ˄ʵʶˋ˃ˇˌ όʃʋʅύ ʶʾ˄ʰʽ ˉˇ˂ˏ ˋʹ˃ʰ˄ˍʽˁˈˌ ʴʽʰ ˍʹ ˋˍʰʻʶˊˈˍʹˍʰ ˍʹˌ 

ʱˊʻˊ˖ˋʹˌ ˍˇˎ ʴˈ˄ʰˍˇˌΦ ɶ ˊʺ˅ʹ ˍˇˎ ʶʾ˄ʰʽ ˃ʽʰ ʽʵʽʰʾˍʶˊʰ ˋˎ˔˄ʺ ˁʱˁ˖ˋʹΣ ˉˇˎ ʵʽʰˊˁ˗ˌ ʰˎ˅ʱ˄ʶʽ ˋʶ 

ˋˎ˔˄ˈˍʹˍʰ ˍʰ ˍʶ˂ʶˎˍʰʾʰ ˔ˊˈ˄ʽʰΦ ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ˉʶˊʽˉˍ˖ˋʽˇ˂ˇʴʽˁʺˌ ˃ʶ˂ʷˍʹˌ ʺˍʰ˄ ˄ʰ 

ˋ̝ ʶʵʽʰˋˍʶʾ ˁʰʽ ˄ʰ ʶ˒ʰˊ˃ˇˋˍʶʾ ʷ˄ʰ ˉˊˈʴˊʰ˃˃ʰ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˋʶ ʷ˄ʰ˄ ʰʻ˂ʹˍʺ ˁʰ˂ʰʻˇˋ˒ʰʾˊʽˋʹˌΣ 

ʶˊʰˋʽˍʶ˔˄ʽˁˇˏ ʶˉʽˉʷʵˇˎΣ ʷˉʶʽˍʰ ʰˉˈ ˔ʶʽˊˇˎˊʴʽˁʺ ʰˉˇˁʰˍʱˋˍʰˋʹ ˍˇˎ ʃʋʅΦ ʆˇ ʵʶʾʴ˃ʰ ˍʹˌ ˃ʶ˂ʷˍʹˌ 

ˉʶˊʽ˂ʱ˃ʲʰ˄ʶ ʷ˄ʰ˄ ʰʻ˂ʹˍʺ ˁʰ˂ʰʻˇˋ˒ʰʾˊʽˋʹˌ нт ʶˍ˗˄Σ ˏ˕ˇˎˌ нΣлр ˁʰʽ млм ˁʽ˂˗˄Φ ʅˍˈ˔ˇˌ ˍˇˎ 

ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ʺˍʰ˄ ʹ ʵʽʰˍʺˊʹˋʹ ˍˇˎ ʶˏˊˇˎˌ ˁʾ˄ʹˋʹˌΣ ʹ ʶ˅ʱˋˁʹˋʹ ˍʹˌ 

ʽˋˇˊˊˇˉʾʰˌκʽʵʽˇʵʶˁˍʽˁˈˍʹˍʰˌΣ ʹ ʰˏ˅ʹˋʹ ˍˇˎ ˄ʶˎˊˇ˃ˎʿˁˇˏ ʶ˂ʷʴ˔ˇˎ ˁʰʽ ʹ ʶˉʽˋˍˊˇ˒ʺ ˋˍʽˌ ˁʰʻʹ˃ʶˊʽ˄ʷˌ 

ʵˊʰˋˍʹˊʽˈˍʹˍʶˌΦ ʆˇ ˉˊˈʴˊʰ˃˃ʰ ˉʰˊʷ˃ʲʰˋʹˌ ˅ʶˁʾ˄ʹˋʶ ʰˉˈ ˍʹ мсʹ ʷ˖ˌ ˍʹ˄ ннʹ ʶʲʵˇ˃ʱʵʰ ˍʹˌ 

ʰˉˇˁʰˍʱˋˍʰˋʺˌ ˍˇˎ ˃ʶˍʱ ˍʹ ˔ʶʽˊˇˎˊʴʽˁʺ ʰˉˇˁʰˍʱˋˍʰˋʹΦ ɮˊ˔ʽˁʱ ˍˇ ˉˊˈʴˊʰ˃˃ʰ ʶ˃ˉʶˊʽʶʾ˔ʶ ʰˋˁʺˋʶʽˌ 

ʶˏˊˇˎˌ ˁʾ˄ʹˋʹˌΣ ʲʱʵʽˋʹˌΣ ˋˍʰˍʽˁʷˌ ˁʰʽ ʶ˂ʶˏʻʶˊʹˌ ˁʾ˄ʹˋʹˌΣ ʶ˄˗ ˋˍʹ ˋˎ˄ʷ˔ʶʽʰ ˉˊˇˋˍʷʻʹˁʰ˄ ʰˋˁʺˋʶʽˌ 

ʵˎ˄ʰ˃ʽˁʺˌ ʽˋˇˊˊˇˉʾʰˌ ˁʰʽ ʶ˄ʵˎ˄ʱ˃˖ˋʹˌ ˃ʶ ˍʹ ˔ˊʺˋʹ ʰ˄ˍʽˋˍʱˋʶ˖˄Φ ɱʽʰ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍˇˎ ʰʻ˂ʹˍʺ 

˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ˉˊʽ˄ ˁʰʽ ˃ʶˍʱ ˍˇ ˉˊˈʴˊʰ˃˃ʰ ʰˉˇˁʰˍʱˋˍʰˋʹˌΣ ˍˇ Modified Lysholm scaleΣ ˍˇ 

ʶˉʾˉʶʵˇ ʰʻ˂ʹˍʽˁʺˌ ʵˊʰˋˍʹˊʽˈˍʹˍʰˌ ˁʰʽ ʶˊʴʰˋʾʰˌ ˃ʶ ˍˇ Tegner Activity Rating ScaleΣ ʹ ˒ˈˊ˃ʰ 

ˎˉˇˁʶʽ˃ʶ˄ʽˁʺˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ʴˇ˄ʱˍ˖˄ IKDCΣ ʹ ˇˉˇʾʰ ʶˁ˒ˊʱʸʶˍʰʽ ˖ˌ ˃ʷˍˊˇ ˍʹˌ ˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰˌ ˍˇˎ 

ʴˈ˄ʰˍˇˌ ˁʰʽ ˃ʶˍˊʺʻʹˁʶ ʹ ʽˋˇˊˊˇˉʾʰ ˍ˖˄ ˁʱˍ˖ ʱˁˊ˖˄ ˃ʶ ˍˇ Biokin ADSL суллΦ ʆˇ ˉʰˊʶ˃ʲʰˍʽˁˈ 

ˉˊˈʴˊʰ˃˃ʰ ʶʾ˔ʶ ˃ʽʰ ʻʶˍʽˁʺ ʶˉʾʵˊʰˋʹ ˋˍʹ˄ ˕ˎ˔ˇ˂ˇʴʽˁʺ ˁʰˍʱˋˍʰˋʹ ˁʰʽ ˋˍʹ˄ ˂ʶʽˍˇˎˊʴʽˁʺ ʽˁʰ˄ˈˍʹˍʰ 

ˍˇˎ ʰʻ˂ʹˍʺΦ ʅˏ˃˒˖˄ʰ ˃ʶ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍ˖˄ ʰ˅ʽˇ˂ˇʴʺˋʶ˖˄ ʲʶ˂ˍʽ˗ʻʹˁʶ ˋʹ˃ʰ˄ˍʽˁʱ ˍˇ ʶˉʾˉʶʵˇ 

ʰʻ˂ʹˍʽˁʺˌ ʵˊʰˋˍʹˊʽˈˍʹˍʰˌ ˁʰʽ ˁʾ˄ʹˋʹˌΣ ʹ ˋˍʰˍʽˁʺ ˁʰʽ ʵˎ˄ʰ˃ʽˁʺ ʽˋˇˊˊˇˉʾʰ ˁʰʽ ˍˇ ʶˏˊˇˌ ˁʾ˄ʹˋʹˌΦ 

ʅˎ˃ˉʶˊʰˋ˃ʰˍʽˁʱΣ ʷ˄ʰ ˉˊˈʴˊʰ˃˃ʰ ˉˊˇˇʵʶˎˍʽˁʺˌ ʵˎˋˁˇ˂ʾʰˌ ʱˋˁʹˋʶ˖˄ ʽˋˇˊˊˇˉʾʰˌ ˁʰʽ 

ʽʵʽˇʵʶˁˍʽˁˈˍʹˍʰˌ ʶʾ˄ʰʽ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈ ˋˍʹ˄ ʶˉʰ˄ʶˁˉʰʾʵʶˎˋʹ ˍʹˌ ʽʵʽˇʵʶˁˍʽˁˈˍʹˍʰˌ ˁʰʽ ˋˍʹ˄ 

ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ˂ʶʽˍˇˎˊʴʽˁʺˌ ʽˁʰ˄ˈˍʹˍʰˌ. 
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ɶ ɮʃʁʆɳɽɳʅɾɮʆɹɼʁʆɶʆɮ ɳɿʁʅ ʃʄʁɱʄɮɾɾɮʆʁʅ ɽɳɹʆʁʇʄɱɹɼɶʅ ɮʃʁɼɮʆɮʅʆɮʅɶʅ ɮɸɽɶʆɶ 

ɼɮɽɮɸʁʅʊɮɹʄɹʅɶʅ ɳʄɮʅɹʆɳʋɿɹɼʁʇ ɳʃɹʃɳɲʁʇΣ ɾɳʆɮ ɮʃʁ ʋɳɹʄʁʇʄɱɹɼɶ ɮʃʁɼɮʆɮʅʆɮʅɶ 

ʃʄʁʅɸɹʁʇ ʋɹɮʅʆʁʇ ʅʇɿɲɳʅɾʁʇ 

 

ɳʽˋʰʴ˖ʴʺ 

ʁ ̱ˊʰˎ˃ʰˍʽˋ˃ˈˌ ˍˇˎ ˉˊˈˋʻʽˇˎ ˔ʽʰˋˍˇˏ ˋˎ˄ʵʷˋ˃ˇˎ όʃʋʅύ ʶʾ˄ʰʽ ˃ʽʰ ʽʵʽʰʾˍʶˊʰ ˋˎ˔˄ʺ ˁʱˁ˖ˋʹ 

ό.ǊŀǎƛƭŜƛǊƻ Ŝǘ ŀƭΦΣ нлммύΣ ʹ ˋˎ˔˄ˈˍʹˍʰ ˍʹˌ ˇˉˇʾʰˌ ʵʽʰˊˁ˗ˌ ʰˎ˅ʱ˄ʶʽ ˍʰ ˍʶ˂ʶˎˍʰʾʰ ˔ˊˈ˄ʽʰ όCŀƴŜƭƭƛ, G.C., 

нлмоύΦ ʁʽ ˁʰˁ˗ˋʶʽˌ ˍˇˎ ʴˈ˄ʰˍˇˌ ˇ˒ʶʾ˂ˇ˄ˍʰʽ ˋʶ ˎˉʶˊ˔ˊʹˋʾʰ ʺ ˍˊʰˎ˃ʰˍʽˁʱ ʰʾˍʽʰ όɮ˃ˉʰˍʸʾʵʹˌΣ ɱΦɹΦΣ 

2003).  

ɱʽʰ ˄ʰ ʲʶ˂ˍʽ˖ʻʶʾ ˇ ʷ˂ʶʴ˔ˇˌ ʰˉˈ ˍˇ ˋˍʷ˂ʶ˔ˇˌ ˍˇˎ ʶʴˁʶ˒ʱ˂ˇˎΣ ˇʽ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ʽˋˇˊˊˇˉʾʰˌ 

ˁʰʽ ˍʹˌ ʵʽʰˍʺˊʹˋʹˌ ˍʹˌ ʻʷˋʹˌ ˋˍˇ ˔˗ˊˇΣ ˋˎ˃ˉ˂ʹˊ˗˄ˇ˄ˍʰʽ ˅ʶˁʽ˄˗˄ˍʰˌ ˃ʶ ˇˉˍʽˁʷˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˃ʶ 

ˍʰ ˃ʱˍʽʰ ʰ˄ˇʽˁˍʱ ˁʰʽ ˉˊˇ˔˖ˊ˗˄ˍʰˌ ˋʶ ʰˋˁʺˋʶʽˌ ˃ʶ ˍʰ ˃ʱˍʽʰ ˁ˂ʶʽˋˍʱ ˗ˋˍʶ ˄ʰ ʰ˒ʰʽˊʶʻʶʾ ˍˇ ˇˉˍʽˁˈ 

ʶˊʷʻʽˋ˃ʰΦ ʆˇ ˉˊˈʴˊʰ˃˃ʰ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ʶˉʾˋʹˌ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍʹ˄ ˉˊˈˇʵˇ ˍ˖˄ ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄ ʰˉˈ 

ˋˍʰʻʶˊʷˌ ˋʶ ʰˋˍʰʻʶʾˌ ʶˉʽ˒ʱ˄ʶʽʶˌ ˁʰʽ ʰˉˈ ʵʾˉˇʵʹ ˋʶ ˃ˇ˄ˇˉˇʵʽˁʺ ˋˍʺˊʽ˅ʹ ό.ǊƻǘȊƳŀƴΣ .Φ ϧ ²ƛƭƪΣ YΦΣ 

2007). ɱʽʰ ˄ʰ ʲʶ˂ˍʽ˖ʻʶʾ ˇ ʷ˂ʶʴ˔ˇˌ ˍʹˌ ʽʵʽˇʵʶˁˍʽˁˈˍʹˍʰˌ ˋʶ ˄˖ˍʽʰʾˇ ʶˉʾˉʶʵˇΣ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ 

ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˉˇˎ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇˎ˄ ˅ʰ˒˄ʽˁʷˌ ʰ˂˂ʰʴʷˌ ˋˍʹ˄ ʻʷˋʹ ˍʹˌ ʱˊʻˊ˖ˋʹˌΦ ʃ˂ʶʽˇ˃ʶˍˊʽˁʷˌ 

ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˁʰʽ ʰˋˁʺˋʶʽˌ ˍʰ˔ʶʾʰˌ ˁʾ˄ʹˋʹˌ ˋʶ ʶ˄ʰ˂˂ʰˋˋˈ˃ʶ˄ʶˌ ʶˉʽ˒ʱ˄ʶʽʶˌ ʲʶ˂ˍʽ˗˄ˇˎ˄ ˍˇ 

ʰ˄ˍʰ˄ʰˁ˂ʰˋˍʽˁˈ ˍˈ˅ˇ ʵˎ˄ʰ˃ʽˁʺˌ ˋˍʰʻʶˊˇˉˇʾʹˋʹˌ ό.ǊƻǘȊƳŀƴΣ .Φ ϧ ²ƛƭƪΣ YΦΣ нллтύΦ ɶ ʰ˄ʰʴˁʰʽˈˍʹˍʰ 

ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˍʹˌ ˒ˎˋʽˇ˂ˇʴʽˁʺˌ ˃ˎʿˁʺˌ ˁʰʽ ˁʽ˄ʹˍʽˁʺˌ ˂ʶʽˍˇˎˊʴʾʰˌ ˃ʶˍʱ ʰˉˈ ʷ˄ʰ˄ ˍˊʰˎ˃ʰˍʽˋ˃ˈ ʺ 

˔ʶʽˊˇˎˊʴʽˁʺ ʶˉʷ˃ʲʰˋʹ ˔ʽʰˋˍˇˏ ˋˎ˄ʵʷˋ˃ˇˎ ˍˇˎ ʴˈ˄ʰˍˇˌΣ ʶʾ˄ʰʽ ʲʰˋʽˁʺ ˉˊˇːˉˈʻʶˋʹ ʴʽʰ ˍʹ˄ 

ʶˉʰ˄ʰ˒ˇˊʱ ˍʹˌ ʱˊʻˊ˖ˋʹˌ ˋˍʰ ˉˊˇʹʴˇˏ˃ʶ˄ʰ ˒ˎˋʽˇ˂ˇʴʽˁʱ ʶˉʾˉʶʵʰ ˁʾ˄ʹˋʹˌ ό½ŀƴǘƻǇ Ŝǘ ŀƭΦΣ нллрύΦ ʁ 

ˋˁˇˉˈˌ ˁʰʽ ˇ ˋˍˈ˔ˇˌ ˍʹˌ ʻʶˊʰˉʶˎˍʽˁʺˌ ʰʴ˖ʴʺˌ ʶʾ˄ʰʽ ʹ ʰˉˇˁʰˍʱˋˍʰˋʹ ̱ ʹˌ ˋˍʰʻʶˊˈˍʹˍʰˌ ˍˇˎ ʴˈ˄ʰˍˇˌΣ 

ˉˇˎ ˋˎ˄ʵʷʶˍʰʽ ʱ˃ʶˋʰ ˃ʶ ˍʹ˄ ˉˊˇˋˍʰˋʾʰ ˍ˖˄ ˃ʹ˄ʾˋˁ˖˄ ˁʰʽ ˍ˖˄ ʰˊʻˊʽˁ˗˄ ˔ˈ˄ʵˊ˖˄ ˁʰʽ ʹ ˍʰ˔ˏˍʶˊʹ ς

ˁʰˍʱ ˍˇ ʵˎ˄ʰˍˈ˄- ʁ ˉʱ˄ˇʵˇˌ ˋˍʹ˄ ˁʰʻʹ˃ʶˊʽ˄ʺ ʵˊʰˋˍʹˊʽˈˍʹˍʰΦ 

ɾʷʻˇʵˇˌ 

ɲʶʾʴ˃ʰ 

ʅˍʹ ˃ʶ˂ʷˍʹ ˉʶˊʾˉˍ˖ˋʹˌ ˋˎ˃˃ʶˍʶʾ˔ʶ ʷ˄ʰˌ ʰʻ˂ʹˍʺˌ ˁʰ˂ʰʻˇˋ˒ʰʾˊʽˋʹˌ нт ʶˍ˗˄Σ ˏ˕ˇˎˌ нΣлр ˁʰʽ 

млм ˁʽ˂˗˄Φ ʃˊʽ˄ ʰˉˈ ˍʹ˄ ʷ˄ʰˊ˅ʹ ˍʹˌ ʷˊʶˎ˄ʰˌΣ ˇ ʰˋʻʶ˄ʺˌ ʶ˄ʹ˃ʶˊ˗ʻʹˁʶ ʴʽʰ ˍʹ ʵʽʰʵʽˁʰˋʾʰ ˍʹˌ ˃ʶ˂ʷˍʹˌΣ 

ˍʽˌ ˃ʶˍˊʺˋʶʽˌΣ ˍˇ˄ ˍˊˈˉˇ ʵʽʶ˅ʰʴ˖ʴʺˌ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʻʶˊʰˉʶˎˍʽˁʺˌ ʴˎ˃˄ʰˋˍʽˁʺˌΣ ʴʽʰ ˍˇ ˋˁˇˉˈ ˍʹˌ 

˃ʶ˂ʷˍʹˌΣ ˁʰʻ˗ˌ ˁʰʽ ˍʹ ˔ˊˇ˄ʽˁʺ ˍʹˌ ʵʽʱˊˁʶʽʰΦ  

ʃʶʽˊʰ˃ʰˍʽˁˈˌ ˋ˔ʶʵʽʰˋ˃ˈˌ  

ʋˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ʹ ˍʶ˔˄ʽˁʺ D.A.P.R.E. (daily adjustable progressive resistive exerciseύ ˉˇˎ 

ʶˁˍʶ˂ʶʾˍʰʽ ˃ʶ ʶ˂ʶˏʻʶˊʰ ʲʱˊʹΣ ʴʽʰ ˄ʰ ˎˉʱˊ˔ʶʽ ̄ ˊˇˇʵʶˎˍʽˁˈˍʹˍΣh ʷ˂ʶʴ˔ˇ ̩ˁ ʰʽ ˁ ʰʻˇˊʽˋ˃ˈ ̩̱ ʹˌ ˃ʷʴʽˋˍʹˌ 

ʵˏ˄ʰ˃ʹˌ. ɴʴʽ˄ʰ˄ ʰˋˁʺˋʶʽˌ ʶ˄ʵˎ˄ʱ˃˖ˋʹˌ ˋʶ о ˋˎ˄ʶʵˊʾʶˌ ʰ˄ʱ ʶʲʵˇ˃ʱʵʰ ʴʽʰ т ʶʲʵˇ˃ʱʵʶˌ ˋˍˇˎˌ 

ˁʰ˃ˉˍʺˊʶˌ ˃ˏʶˌ ˍˇˎ ʴˈ˄ʰˍˇˌΣ ʶˁˍʶʾ˄ˇ˄ˍʶˌ ˃ˏʶˌ ˍˇˎ ʴˈ˄ʰˍˇˌΣ ʰˉʰʴ˖ʴˇˏˌΣ ˉˊˇˋʰʴ˖ʴˇˏˌΣ 

ʴʰˋˍˊˇˁ˄ʹ˃ʾˇˎˌΣ ˉˊˈˋʻʽˇˎˌ ˁ˄ʹ˃ʽʰʾˇˎˌΣ ˁʰʻ˗ˌ ˁʰʽ ʽʵʽˇʵʶˁˍʽˁˈˍʹˍʰˌκʽˋˇˊˊˇˉʾʰˌ ˃ʶ ˍˇ ˉˊ˖ˍˈˁˇ˂˂ˇ 

ʰˎˍ̍Φ ɾʶˍˊʺˋʶʽˌ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ˍʹ мсʹ ʶʲʵˇ˃ʱʵʰ ˃ʶˍʱ ˍˇ ˔ʶʽˊˇˎˊʴʶʾˇ ˁʰʽ ˋˍʹ ˂ʺ˅ʹ ˍˇˎ 

ˉˊˇʴˊʱ˃˃ʰˍˇˌΣ ˍʹ˄ ннʹ ʁ ʲʵˇ˃ʱʵʰΦ 

ɱʽʰ ˍʽˌ ˃ʶˍˊʺˋʶʽˌ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ʹ ˒ˈˊ˃ʰ ˎˉˇˁʶʽ˃ʶ˄ʽˁʺˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ʴˇ˄ʱˍ˖˄ IKDC 

(International Knee Documentation Committee Subjective Knee Form)Σ ʹ ˇˉˇʾʰ ʶˁ˒ˊʱʸʶˍʰʽ ˖ˌ ˃ʷˍˊˇ 

ˍʹˌ  ˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰˌ ˍˇˎ ʴˈ˄ʰˍˇˌ όMarx G.RΦΣ нллоύΣ ˍˇ aƻŘƛŦƛŜŘ [ȅǎƘƻƭƳ ǎŎŀƭŜΣ ˉˇˎ ʶʾ˄ʰʽ ʷ˄ʰ 
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ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ ˃ʷˍˊʹˋʹˌ ˍʹˌ ζʰ˄ʽˁʰ˄ˈˍʹˍʰˌηΣ ˍˇ ˇˉˇʾˇ ʶˉʽˁʶ˄ˍˊ˗˄ʶˍʰʽ ˋˍʹ˄ ʰ˄ˍʾ˂ʹ˕ʹ ˍˇˎ 

ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʰΣ ˖ˌ ˉˊˇˌ ˍʹ˄ ʽˁʰ˄ˈˍʹˍʰ ˍˇˎ ˄ʰ ʶˁˍʶ˂ʶʾ ˍʽˌ ʰˉʰˊʰʾˍʹˍʶˌ ˁʰʻʹ˃ʶˊʽ˄ʷˌ ˍˇˎ 

ʵˊʰˋˍʹˊʽˈˍʹˍʶˌΣ ˈˉ˖ˌ ʶˉʾˋʹˌ ˍˇ ʶˉʾˉʶʵˇ ˂ʶʽˍˇˎˊʴʽˁʺˌ ˍˇˎ ʽˁʰ˄ˈˍʹˍʰˌ ˋʶ ʵʽʰ˒ˇˊʶˍʽˁʷˌ ʶ˄ˍʱˋʶʽˌ ˍʹˌ 

ʰʻ˂ʹˍʽˁʺˌ ʵˊʰˋˍʹˊʽˈˍʹˍʰˌ ˁʰʽ ʻʶ˖ˊʶʾˍʰʽ ʰˉˈ ˉˇ˂˂ˇˏˌ ˍˇ ζ˔ˊˎˋˈ ˋˍʱ˄ˍʰˊη ˋˍʹ˄ ʶˁˍʾ˃ʹˋʹ ʴˈ˄ʰˍˇˌ 

˃ʶ ˁʱˁ˖ˋʹ ˋˍˇ˄ ʃʋʅ όaŀǊȄ DΦwΦΣ нллоύΦ  

ɳˉʾˋʹˌΣ ˍˇ ¢ŜƎƴŜǊ !ŎǘƛǾƛǘȅ wŀǘƛƴƎ {ŎŀƭŜΣ ˍˇ ˇˉˇʾˇ ʶˁˍʽ˃ʱ ˍˇ ʶˉʾˉʶʵˇ ʰʻ˂ʹˍʽˁʺˌ ʵˊʰˋˍʹˊʽˈˍʹˍʰˌ 

ˁʰʽ ʶˊʴʰˋʾʰˌ ˋʶ ʱˍˇ˃ʰ ˃ʶ ʰ˄ʰˉʹˊʾʶˌ ˁʰʽ ˃ˉˇˊʶʾ ˄ʰ ˉˊˇʵʽʰʴ˄˗ˋʶʽ ˋʶ ˍʽ ʶˉʾˉʶʵˇ ˒ˎˋʽˁʺˌ ˁʰˍʱˋˍʰˋʹˌ 

˃ˉˇˊʶʾ ˄ʰ ʶˉʽˋˍˊʷ˕ʶʽ ˍˇ ʱˍˇ˃ˇ ˋˍʽˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˍˇˎΣ ˃ʶ ʹ ˔˖ˊʾˌ ˔ʶʽˊˇˎˊʴʽˁʺ ʶˉʷ˃ʲʰˋʹΦ  

ʁ ˋˎ˄ʵˎʰˋ˃ˈˌ ˍˇˎ [ȅǎƘƻƭƳ ǎŎƻǊŜ ˁʰʽ ˍˇˎ ¢ŜƎƴŜǊ ǎŎŀƭŜ ʵʾʵʶʽ ʰˉˇʵʶˁˍʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˋˍʹ˄ 

ʶˁˍʾ˃ʹˋʹ ˍʹˌ ʶˉʽˋˍˊˇ˒ʺˌ ˋˍʽˌ ˁʰʻʹ˃ʶˊʽ˄ʷˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌΣ ˃ʶˍʱ ˍʹ ˔ʶʽˊˇˎˊʴʽˁʺ ʰˉˇˁʰˍʱˋˍʰˋʹ ˍˇˎ 

ʃʋʅΦ  

ʆʷ˂ˇˌΣ ˍˇ ˋˏˋˍʹ˃ʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ʽʵʽˇʵʶˁˍʽˁˈˍʹˍʰˌ ˁʰʽ ʽˋˇˊˊˇˉʾʰˌ .ƛƻYƛƴΣ ˉˊˇˋ˒ʷˊʶʽ ʱ˃ʶˋʹ 

ʶʽˁˈ˄ʰ ˁʰʽ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ˉˇˎ ʰ˒ˇˊˇˏ˄ ˍʹ˄ ˁʽ˄ʹˍʽˁˈˍʹˍʰ ˍ˖˄ ʰˊʻˊ˗ˋʶ˖˄Σ ˁʰˍʰʴˊʱ˒ʶʽ ˁʰʽ ʰˉˇʻʹˁʶˏʶʽ 

ˍʹ˄ ˉˇˊʶʾʰ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˁʰʽ ˉʰˊʱ˂˂ʹ˂ʰ ʵʾʵʶʽ ʰ˄ʰˍˊˇ˒ˇʵˈˍʹˋʹ ˋˍˇ˄ ʰˋˁˇˏ˃ʶ˄ˇ ˃ʷˋˇ ˇˉˍʽˁˇˏ 

ʶˊʶʻʾˋ˃ʰˍˇˌΦ  

ʁʽ ˃ʶˍˊʺˋʶʽˌ ˉˇˎ ʷʴʽ˄ʰ˄ ˋˍˇ .ƛƻƪƛƴ ʺˍʰ˄ ˃ʷˍˊʹˋʹ ˋʶ ˃ˇ˄ˇˉˇʵʽˁʺ ˋˍʺˊʽ˅ʹ мр ʵʶˎˍʶˊˇ˂ʷˉˍ˖˄ 

ˋˍˇ ˉʱˋ˔˖˄ ˃ʷ˂ˇˌ όмрǎŜŎ ʃʱˋ˔˖˄ύΣ ˃ˇ˄ˇˉˇʵʽˁʺ ˋˍʺˊʽ˅ʹ мр ʵʶˎˍʶˊˇ˂ʷˉˍ˖˄ ˋˍˇ ˎʴʽʷˌ ˃ʷ˂ˇˌ όмрǎŜŎ 

ʇʴʽʷˌύ ˁʰʽ ол ʵʶˎˍʶˊˈ˂ʶˉˍʰ ˋˍʺˊʽ˅ʹ ˋˍʰ ʵˏˇ ˉˈʵʽʰ όолǎŜŎ ɲˏˇύΦ 

ʅˍʰˍʽˋˍʽˁʺ ʰ˄ʱ˂ˎˋʹ 

ɱʽʰ ˍʹ ˋˍʰˍʽˋˍʽˁʺ ʶˉʶ˅ʶˊʴʰˋʾʰ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˉʶˊʽʴˊʰ˒ʽˁʷˌ ˃ʷʻˇʵˇʽ 

ʰ˄ʱ˂ˎˋʹˌΦ 

ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ 

ɮˉˈ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ˋˍʹ ˒ˈˊ˃ʰ ˎˉˇˁʶʽ˃ʶ˄ʽˁʺˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ  ʴˇ˄ʱˍ˖˄ όLY5/ύΣ 

ˉʰˊʰˍʹˊʺʻʹˁʶ ˃ʽʰ ʰˏ˅ʹˋʹ ˋˍʽˌ ˍʽ˃ʷˌ ˍʹˌ ʰˊ˔ʽˁʺˌ ˃ʷˍˊʹˋʹˌ ό˃ʷˍˊʹˋʹ л ς ˉˊʽ˄ ˍˇ ˉˊˈʴˊʰ˃˃ʰ ˍʹˌ 

ʻʶˊʰˉʶˎˍʽˁʺˌ ʱˋˁʹˋʹˌύΣ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ ˃ʷˍˊʹˋʹ ˃ʶˍʱ ˍʹ˄ ʱˋˁʹˋʹΦ ɮˉˈ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ɻ ʶʵˇ˃ʷ˄˖˄ 

ˋˍˇ aƻŘƛŦƛŜŘ [ȅǎƘƻƭƳ ǎŎŀƭŜ κ ¢ŜƎƴŜǊ !ŎǘƛǾƛǘȅ wŀǘƛƴƎ {ŎŀƭŜ ʲ˂ʷˉˇˎ˃ʶ ʵʽʰ˒ˇˊʷˌ ˋʶ ˈ˂ʶˌ ˍʽˌ ˃ʶˍˊʺˋʶʽΦ 

ɮˉˈ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ˍʹˌ ʽˋˇˊˊˇˉʾʰˌ мр ʵʶˎˍʶˊˇ˂ʷˉˍ˖˄ ˋˍˇ ˉʱˋ˔˖˄ ˃ʷ˂ˇˌ ό.ƛƻƪƛƴ !5{[ 

суллύΣ ˉʰˊʰˍʹˊʺʻʹˁʶ ˃ʽʰ ʲʶ˂ˍʾ˖ˋʹ ˋˍʽˌ ˍʽ˃ʷˌ ˍʹˌ ʰˊ˔ʽˁʺˌ ˃ʷˍˊʹˋʹˌ ό˃ʷˍˊʹˋʹ лύΣ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ 

˃ʷˍˊʹˋʹ ˃ʶˍʱ ˍʹ˄ ʱˋˁʹˋʹΦ 

ɮˉˈ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ˍʹˌ ʽˋˇˊˊˇˉʾʰˌ мр ʵʶˎˍʶˊˇ˂ʷˉˍ˖˄ ˋˍˇ ˎʴʽʷˌ ˃ʷ˂ˇˌΣ 

ˉʰˊʰˍʹˊʺʻʹˁʶ ˃ʽʰ ʲʶ˂ˍʾ˖ˋʹ ˋˍʽˌ ˍʽ˃ʷˌ ˍʹˌ ʰˊ˔ʽˁʺˌ ˃ʷˍˊʹˋʹˌ ό˃ʷˍˊʹˋʹ лύΣ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ ˃ʷˍˊʹˋʹ 

˃ʶˍʱ ˍʹ˄ ʱˋˁʹˋʹΦ ʆʷ˂ˇˌΣ ʰ˄ʱ˃ʶˋʰ ˋˍʹ ˃ʷˍˊʹˋʹ ʽˋˇˊˊˇˉʾʰˌ ол ʵʶˎˍʶˊˇ˂ʷˉˍ˖˄ ˋˍʰ ʵˏˇ ˉˈʵʽʰΣ ʷ˔ˇˎ˃ʶ 

ʵʽʰ˒ˇˊʷˌ ˁʰʽ ˋˍʽˌ ʵˏˇ ˃ʶˍˊʺˋʶʽˌΦ ʆˇ .ƛƻƪƛƴ ˃ʶˍˊʱʶʽ ˍʹ ˋˍʰʻʶˊˈˍʹˍʰ ˉˇˎ ʷ˄ʰ ˉʷ˂˃ʰ ˉʰˍʱʶʽ ʶˉʱ˄˖ 

ˋˍʹ˄ ʶˉʽ˒ʱ˄ʶʽʰ ˁʰʽ ˁʰˍʰʴˊʱ˒ʶʽ ˍʹ˄ ˍʰ˂ʱ˄ˍ˖ˋʹΦ ʂˋˇ ʹ ˃ʷˍˊʹˋʹ ˍʶʾ˄ʶʽ ˉˊˇˌ ˍˇ ˃ʹʵʷ˄ -0- ˍˈˋˇ 

ˁʰ˂ˏˍʶˊʹ ʽˋˇˊˊˇˉʾʰ ʷ˔ʶʽ ˍˇ ʱˍˇ˃ˇΦ  

ʅˎʸʺˍʹˋʹ - ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ 

ʁ ˉˊˇˋʻʾˇˌ ̝ ʽʰˋˍˈˌ ˋˏ˄ʵʶˋ˃ˇˌ όʃʋʅύ ʶʾ˄ʰʽ ˋʹ˃ʰ˄ˍʽˁˈˌ ʴʽʰ ˍʹ ˋˍʰʻʶˊˈˍʹˍʰ ˍʹˌ ʱˊʻˊ˖ˋʹˌ ˍˇˎ 

ʴˈ˄ʰˍˇˌΣ ˁʰʻ˗ˌ ʰˉˇˍʶ˂ʶʾ ˍˇ˄ ˉˊ˖ˍʰˊ˔ʽˁˈ ˉʰˊʱʴˇ˄ˍʰ ʰ˄ˍʾˋˍʰˋʹˌΣ ˋˍʹ˄ ˉˊˈˋʻʽʰ ˁ˄ʹ˃ʽʰʾʰ ˇ˂ʾˋʻʹˋʹ 

ʶˉʾ ˍˇˎ ˃ʹˊʽʰʾˇˎ ˇˋˍˇˏ όCŀƴŜƭƭƛΣ DΦ/ΦΣ нлмоΤ Brotzman, B. & Wilk, K., 2007; Dienst et al., 2002; Kapandji, 

I.A., 2000). ʁ ˍˊʰˎ˃ʰˍʽˋ˃ˈˌ ˍˇˎ ʶʾ˄ʰʽ ˃ʽʰ ʽʵʽʰʾˍʶˊʰ ˋˎ˔˄ʺ ˁʱˁ˖ˋʹ όBrasileiro et al., 2011) ˁʰʽ ʹ ˊʺ˅ʹ 

ˍˇˎ ʰ˂˂ʱʸʶʽ ˍʹ˄ ˁʽ˄ʹ˃ʰˍʽˁʺ ˍˇˎ ʴˈ˄ʰˍˇˌ όFanelli, G.C., 2013; Frobell et al., 2013; Shi et al., 2010), 

ˉˊˇˁʰ˂ʶʾ ʷ˂˂ʶʽ˃˃ʰ ˋˍʹ˄ ʽʵʽˇʵʶˁˍʽˁˈˍʹˍʰ ˁʰʽ ˍʹ˄ ʽˋˇˊˊˇˉʾʰ όShi et alΦΣ нлмлύ ˁʰʽ ˋˎ˔˄ʱ ˇʵʹʴʶʾ ˋʶ 
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ʰˋˍʱʻʶʽʰ ˃ʶ ˋˎ˄ˇʵʺ ˂ʶʽˍˇˎˊʴʽˁʺ ʰ˄ʽˁʰ˄ˈˍʹˍʰ ˁʰʽ ˉˈ˄ˇ ˋˍʹ˄ ʱˊʻˊ˖ˋʹ όFarshad M. et al., 2011; 

ɮ˃ˉʰˍʸʾʵʹˌΣ ɱΦɹΦΣ нллоύΦ  

ʆˇ ˉˊ˖ˍˈˁˇ˂˂ˇ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ʺˍʰ˄ ˍˇ 5Φ!ΦtΦwΦ9Φ όYƴƛƎƘǘΣ мфурύ ˁʰʽ ʷʴʽ˄ʰ˄ ʰˋˁʺˋʶʽˌ 

ˋˍˇˎˌ ˃ˏʶˌ ˍˇˎ ʴˈ˄ʰˍˇˌΣ ˁ ʰʻ˗ˌ ˁ ʰʽ ʰˋˁʺˋʶʽˌ ʽʵʽˇʵʶˁˍʽˁˈˍʹˍʰˌ ˁʰʽ ʽˋˇˊˊˇˉʾʰˌΦ ʁʽ ʰˋˁʺˋʶʽˌ ʴʾ˄ˇ˄ˍʰ˄ 

о ˒ˇˊʷˌ ˍʹ˄ ʶʲʵˇ˃ʱʵʰΣ ʴʽʰ т ʶʲʵˇ˃ʱʵʶˌΦ 

ʅˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ, ˋʶ ˈ˂ʶˌ ˍʽˌ ˃ʶˍˊʺˋʶʽˌ ˒ʰʾ˄ʶˍʰʽ ˈˍʽ ʹ ʻʶˊʰˉʶˎˍʽˁʺ ʴˎ˃˄ʰˋˍʽˁʺ ʲʶ˂ˍʽ˗˄ʶʽ 

ˍʹ˄ ʲʰʻ˃ˇ˂ˇʴʾʰ ˍˈˋˇ ˍ˖˄ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾ˖˄Σ ˈˋˇ ˁʰʽ ˍʹˌ ʲʰʻ˃ˇ˂ˇʴʾʰˌ ˋˍˇ .ƛƻƪƛƴΦ ɮˎˍˈ ˋʹ˃ʰʾ˄ʶʽ ˈˍʽ 

ʷ˔ˇˎ˃ʶ ˁʰ˂ˏˍʶˊʹ ˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰ ˍˇˎ ˉʱˋ˔ˇ˄ˍˇˌ ʴˈ˄ʰˍˇˌΣ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ˄ ʷ˄ʰˊ˅ʹ ˍˇˎ 

ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʱˋˁʹˋʹˌ.  

ɳʾ˄ʰʽ ʶˉʾˋʹˌ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˈˍʽ ˋˍʽˌ ˃ʶˍˊʺˋʶʽˌ ̀ ˍˇ .ƛƻƪƛƴ ˎˉʱˊ˔ʶʽ ʵʽʰ˒ˇˊʱ ˁʰʽ ʲʶ˂ˍʾ˖ˋʹ ˁʰʽ ˋˍˇ 

ˎʴʽʷˌ ˃ʷ˂ˇˌΣ ˁʱˍʽ ˍˇ ˇˉˇʾˇ ˋʹ˃ʰʾ˄ʶʽ ˈˍʽ ʵˎ˄ʹˍʽˁʱ ˍˇ ʰˋˁʹˋʽˇ˂ˈʴʽˇ ʰˎˍˈ ˃ˉˇˊʶʾ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ 

ˁʰʽ ˋʶ ˎʴʽʺ ˉ˂ʹʻˎˋ˃ˈΦ ʃh ˊˇˎˋʾʰˋʶ ʲʶ˂ˍʾ˖ˋʹ ˋʶ ˈ˂ʶˌ ˍʽˌ ˁ˂ʾ˃ʰˁʶˌΣ ˋʶ ˈ˂ʰ ˍʰ ˋʹ˃ʶʾʰ ʰ˄ʰ˒ˇˊʱˌ ˋʶ 

ˋ˔ʷˋʹ ˃ʶ ˍʽˌ ʰˊ˔ʽˁʷˌ ˃ʶˍˊʺˋʶʽˌ.  
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THE EFFECTIVENESS OF A FUNCTIONAL REHABILITATION PROGRAM IN AN AMATEUR-LEVEL 

BASKETBALL ATHLETE AFTER SURGICAL REHABILITATION OF THE ANTERIOR CRUTIATE LIGAMENT 

D. Ntaountaki, A. Gioftsidou, M. Tsianaka 

Democritus University of Thrace, School of Physical Education and Sport Science 

 

Abstract 

The anterior cruciate ligament (ACL) is very important for the stability of the knee joint. Its 

rupture is a particularly frequent injury, which is constantly increasing in frequency in recent years. 

The purpose of the present case study was to design and implement a rehabilitation program in an 

amateur basketball player after surgical repair of the ACL. The study sample included a 27-year-old 

basketball player, 2.05 cm tall and 101 kg. The goal of the rehabilitation program was to maintain range 

of motion, practice balance/proprioception, increase neuromuscular control, and return to daily 

activities. The intervention program started from the 16th to the 22nd week of his rehabilitation after 

the surgical repair. Initially, the program included range-of-motion, walking, static and free-motion 

exercises, while dynamic balance and strengthening exercises using resistance were added. To 

evaluate the athlete before and after the rehabilitation program, we use the Modified Lysholm scale, 

the level of sports activity and work was measured with the Tegner Activity Rating Scale, the IKDC knee 

subjective assessment form, which is expressed as a measure of knee functionality, and measured the 

balance of the lower limbs with Biokin ADSL 6800. The intervention program had a positive effect on 

the athlete's psychological state and functional capacity. According to the results of the evaluations, 

the level of sports activity and movement, static and dynamic balance and range of motion improved 

significantly. In conclusion, a program of progressive difficulty balance and proprioception exercises is 

effective in retraining proprioception and improving functional capacity. 

 

Key words: anterior cruciate ligament, basketball, rehabilitation 
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ʅʇɿɲʇɮʅɾʁʅ ʆɳʋɿɹɼʍɿ ʊʇʅɹɼʁɸɳʄɮʃɳɹɮʅΣ ʄʁɾʃʁʆɹɼʁʇ ɾɶʋɮɿɶɾɮʆʁʅ ό[hYha!¢ύ ɼɮɹ 

ɳʀʍʅɼɳɽɳʆʁʇ ʅʆɶɿ ɮʃʁɼɮʆɮʅʆɮʅɶ ɮʅɸɳɿʁʇʅ ɾɳ ʆɳʆʄɮʃɽɶɱɹɮ ɾɳʆɮ ɮʃʁ ʃʆʍʅɶ ɾɳ 

SNOWBOARD 

 

ɮ˂ʶ˅ʰ˄ʵˊˇˉˇˏ˂ˇˎ ɮΦΣ ɾʱ˂˂ʽˇˎ ʃΦΣ ɾˉʶ˄ʷˁʰ ɮΦΣ ɱʽˇ˒ˍˋʾʵˇˎ ɮΦ 

 

ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʅ˔ˇ˂ʺ ɳˉʽˋˍʺ˃ʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ ɮʻ˂ʹˍʽˋ˃ˇˏ 

 

ʃʶˊʾ˂ʹ˕ʹ 

 

ɶ ˁʱˁ˖ˋʹ ˄˖ˍʽʰʾˇˎ ˃ˎʶ˂ˇˏ ʶʾ˄ʰʽ ˃ʽʰ ʰˉˈ ˍʽˌ ˉʽˇ ˋˇʲʰˊʷˌ ˁʰˍʹʴˇˊʾʶˌ ˍˊʰˎ˃ʰˍʽˋ˃˗˄ ˉˇˎ 

˃ˉˇˊʶʾ ˄ʰ ˋˎ˃ʲˇˏ˄ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ʰʻ˂ʹ˃ʱˍ˖˄ ˉˇˎ ˋˎ˔˄ʱ ˇʵʹʴˇˏ˄ ˋʶ ˃ˈ˄ʽ˃ʹ ʰ˄ʰˉʹˊʾʰΦ ɶ 

ʶ˃˒ʱ˄ʽˋʹ ʰˎˍʺˌ ˋʶ ʰʻ˂ʺ˃ʰˍʰ ˈˉ˖ˌ ˍˇ ˋˁʽ ˁʰʽ ʹ ˔ʽˇ˄ˇˋʰ˄ʾʵʰ ʶʾ˄ʰʽ ˋ˔ʶˍʽˁʱ ˋˏ˄ʹʻʶˌ ˒ʰʽ˄ˈ˃ʶ˄ˇ ˁʰʽ 

ʷ˔ʶʽ ˁʰˍʰʴˊʰ˒ʶʾ ˋˍʹ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ˖ˌ ˒ʰʽ˄ˈ˃ʶ˄ˇΦ ɶ ˍʶˍˊʰˉ˂ʹʴʾʰ ʰˉˇˍʶ˂ʶʾ ˃ʽʰ ˁʰˍʱˋˍʰˋʹ ʹ ˇˉˇʾʰ 

˃ˉˇˊʶʾ ˄ʰ ʶˉʷ˂ʻʶʽ ʰˉˈ ˍʹ˄ ˁʱˁ˖ˋʹ ˄˖ˍʽʰʾˇˎ ˃ˎʶ˂ˇˏΣ ˈˉˇˎ ʹ ˋˎ˃ʲˇ˂ʺ ˍʹˌ ˒ˎˋʽˁˇʻʶˊʰˉʶʾʰˌ ˋˍʹ˄ 

ʰ˄ʱˁˍʹˋʹ ˍʹˌ ˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰˌ ʶʾ˄ʰʽ ʰʵʽʰ˃˒ʽˋʲʺˍʹˍʹΦ ʅˍʹ˄ ˉʰˊˇˏˋʰ ʶˊʴʰˋʾʰ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˃ʽʰ 

˃ʶ˂ʷˍʹ ˉʶˊʾˉˍ˖ˋʹˌ ʰˋʻʶ˄ˇˏˌ ˃ʶ ˍʶˍˊʰˉ˂ʹʴʾʰ ʷˉʶʽˍʰ ʰˉˈ ˁʱˁ˖ˋʹ ˄˖ˍʽʰʾˇˎ ˃ˎʶ˂ˇˏ ˉˇˎ ˎˉʷˋˍʹ ʰˉˈ 

ˉˍ˗ˋʹ ʰˉˈ ˔ʽˇ˄ˇˋʰ˄ʾʵʰΦ ʅˁˇˉˈˌ ʺˍʰ˄ ʹ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍʹˌ ʶ˒ʰˊ˃ˇʴʺˌ ˋˎ˄ʵˎʰˋ˃ʷ˄˖˄ ˁ˂ʰˋʽˁ˗˄ 

˒ˎˋʽˁˇʻʶˊʰˉʶˎˍʽˁ˗˄ ˁʰʽ ʶˊʴˇʻʶˊʰˉʶˎˍʽˁ˗˄ ˉʰˊʶ˃ʲʱˋʶ˖˄ ˃ʶ ˍʹ˄ ˍʰˎˍˈ˔ˊˇ˄ʹ ˔ˊʺˋʹ ˊˇ˃ˉˇˍʽˁʺˌ ʴʽʰ 

ˍʹ˄ ʰ˄ʱˁˍʹˋʹ ˂ʶʽˍˇˎˊʴʽ˗˄ ˁʰʻʹ˃ʶˊʽ˄ʺˌ ʸ˖ʺˌ ˁʰʽ ˃ˎʿˁʺˌ ʶ˄ʶˊʴˇˉˇʾʹˋʹˌΦ ɮˎˍˈ ˉˇˎ ʲˊʷʻʹˁʶ ʶʾ˄ʰʽ ˈˍʽ 

ʷˉʶʽˍʰ ʰˉˈ н ˔ˊˈ˄ʽʰ ʶ˒ʰˊ˃ˇʴʺˌ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˉʰˊʷ˃ʲʰˋʹˌ ʰˎˍˇˏΣ ˃ʶ ˍʽˌ ˁʰˍʱ˂˂ʹ˂ʶˌ 

ʰ˄ʰˉˊˇˋʰˊ˃ˇʴʷˌ ʰ˄ʱ˂ˇʴʰ ˍʹ˄ ˉˊˈˇʵˇ ˍˇˎ ʰˋʻʶ˄ˇˏˌΣ ˋʹ˃ʶʽ˗ʻʹˁʶ ˃ʶʴʱ˂ʹ ʰ˄ʱˁˍʹˋʹ ˍ˖˄ 

˂ʶʽˍˇˎˊʴʽ˗˄ ˁʰʽ ˍʹˌ ˁʽ˄ʹˍʽˁˈˍʹˍʰˌ ˍˇˎ ʰˋʻʶ˄ˇˏˌΦ  
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ʅʇɿɲʇɮʅɾʁʅ ʆɳʋɿɹɼʍɿ ʊʇʅɹɼʁɸɳʄɮʃɳɹɮʅΣ ʄʁɾʃʁʆɹɼʁʇ ɾɶʋɮɿɶɾɮʆʁʅ ό[hYha!¢ύ ɼɮɹ 

ɳʀʍʅɼɳɽɳʆʁʇ ʅʆɶɿ ɮʃʁɼɮʆɮʅʆɮʅɶ ɮʅɸɳɿʁʇʅ ɾɳ ʆɳʆʄɮʃɽɶɱɹɮ ɾɳʆɮ ɮʃʁ ʃʆʍʅɶ ɾɳ 

SNOWBOARD 

ɳʽˋʰʴ˖ʴʺ 

ɶ ˁʱˁ˖ˋʹ ˍˇˎ ˄˖ˍʽʰʾˇˎ ˃ˎʶ˂ˇˏ όɼɿɾύ ʰˉˇˍʶ˂ʶʾ ˃ʽʰ ˋˇʲʰˊʺ ʽʰˍˊʽˁʺ ˁʰˍʱˋˍʰˋʹΣ ʹ ˇˉˇʾʰ 

ˉˇ˂˂ʷˌ ˒ˇˊʷˌ ˉˊˇˁʰ˂ʶʾ ˋˇʲʰˊʺ ˄ ˇˋʹˊˈˍʹˍʰ ˁʰʽ ˃ˈ˄ʽ˃ʹ ʰ˄ʰˉʹˊʾʰ όBennet, Das & Emmady, 2022). ʁʽ 

ʵʽʰˍʰˊʰ˔ʷˌ ˉˇˎ ˂ʰ˃ʲʱ˄ˇˎ˄ ˔˗ˊʰ ˋˍˇ˄ ˁʰˍ˗ˍʶˊˇ ʻ˗ˊʰˁʰ ʶ˄ʵʷ˔ʶˍʰʽ ˄ʰ ʶˉʽ˒ʷˊˇˎ˄ ˉʰˊʰˉ˂ʹʴʾʰΣ ʶ˄˗ 

ˇʽ ʲ˂ʱʲʶˌ ˋˍˇ ʶˉʾˉʶʵˇ ˍˇˎ ˍˊʰ˔ʺ˂ˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍʶˍˊʰˉ˂ʹʴʾʰ ό!ƭƛȊŀŘŜƘΣ 5ȅŎk, & Karimi-

Abdolrezaee, 2019). ɶ ˍʶˍˊʰˉ˂ʹʴʾʰ ˇˊʾʸʶˍʰʽ ˖ˌ ʲ˂ʱʲʹ ʺ ʰˉ˗˂ʶʽʰ ˍʹˌ ˁʽ˄ʹˍʽˁʺˌ ˁʰʽ ʰʽˋʻʹˍʽˁʺˌ 

˂ʶʽˍˇˎˊʴʾʰˌ ˍ˖˄ ʱ˄˖ ʱˁˊ˖˄Σ ˍˇˎ ˁˇˊ˃ˇˏ ˍ˖˄ ˁʱˍ˖ ʱˁˊ˖˄ ʰ˂˂ʱ ˁʰʽ ˍ˖˄ ˁˇʽ˂ʽʰˁ˗˄ ˇˊʴʱ˄˖˄ (Jacobs 

& Nash, 2004).  

ʆʰ ˍʶ˂ʶˎˍʰʾʰ ˉʶˊʾˉˇˎ мр ˔ˊˈ˄ʽʰ ʷ˔ʶʽ ˉʰˊʰˍʹˊʹʻʶʾ ʽʵʽʰʾˍʶˊʹ ʰ˄ʱˉˍˎ˅ʹ ˍʹˌ ʶ˄ʰˋ˔ˈ˂ʹˋʹˌ ˍ˖˄ 

ʰʻ˂ʹˍ˗˄ ˃ʶ ˔ʽˇ˄ˇˋʰ˄ʾʵʰΦ ɶ ˔ʽˇ˄ˇˋʰ˄ʾʵʰ ˉ˂ʷˇ˄ ʷ˔ʶʽ ˔ʰˊʰˁˍʹˊʽˋʻʶʾ ˖ˌ ʷ˄ʰ ʰˉˈ ˍʰ ˉʽˇ ʶˉʽˁʾ˄ʵˎ˄ʰ 

ʰʻ˂ʺ˃ʰˍʰΣ ˁʰʻ˗ˌ ˇʽ ʰʻ˂ʹˍʷˌΣ ˂ˈʴ˖ ˍ˖˄ ˎ˕ʹ˂˗˄ ˍʰ˔ˎˍʺˍ˖˄ ˉˇˎ ʰ˄ʰˉˍˏˋˋˇ˄ˍʰʽΣ ʶʾ˄ʰʽ ʶˉʽˊˊʶˉʶʾˌ ˋʶ 

ˉʶˊʽˋˋˈˍʶˊˇˎˌ ˁʰʽ ˋˇʲʰˊˈˍʶˊˇˎˌ ˍˊʰˎ˃ʰˍʽˋ˃ˇˏˌ ̀ ʶ ˈˍʽ ʰ˒ˇˊʱ ˍʽˌ ˁʰˁ˗ˋʶʽˌ ˍʹˌ ˋˉˇ˄ʵˎ˂ʽˁʺˌ ˋˍʺ˂ʹˌ 

(Bigdon, et al., 2019). ʅʶ ˃ʶ˂ʷˍʹ ˉˇˎ ʰ˒ˇˊˇˏˋʶ ˍʹ˄ ʶˎˊˏˍʶˊʹ ˉʶˊʽˇ˔ʺ ˍ˖˄ ɯ˂ˉʶ˖˄Σ ˇʽ ˍˊʰˎ˃ʰˍʽˋ˃ˇʾ 

ˉˇˎ ʰ˒ˇˊˇˏˋʰ˄ ˁʱˁ˖ˋʹ ˋˉˇ˄ʵˎ˂ʽˁʺˌ ˋˍʺ˂ʹˌ ʺ ˄ʶˎˊʽˁˇˏ ˋ˖˂ʺ˄ʰ ʰ˒ˇˊˇˏˋʰ˄ ˉʶˊʾˉˇˎ ˍˇ р҈ ˍ˖˄ 

ˉʶˊʽˉˍ˗ˋʶ˖˄ (Ackery, Hagel, Provvidenza, & Tator, 2007).  

ʅˍʰ ˍʷ˂ʹ ˍʹˌ ʵʶˁʰʶˍʾʰˌ ˍˇˎ мффлΣ ʶʽˋʺ˔ʻʹ ʹ ʶˁˉʰʾʵʶˎˋʹ ʲʱʵʽˋʹˌ ˃ʶ ˍʹ ʲˇʺʻʶʽʰ ˊˇ˃ˉˈˍΦ ʅˍʹ 

ˋˎˋˍʹ˃ʰˍʽˁʺ ʰ˄ʰˋˁˈˉʹˋʹ ˍ˖˄ bŀƳ Ŝǘ ŀƭΦ όнлмтύ ʶ˅ʶˍʱˋˍʹˁʶ ʹ ʶˉʾʵˊʰˋʹ ˍʹˌ ˔ˊʺˋʹˌ ˊˇ˃ˉˇˍʽˁʺˌ ʴʽʰ 

ˍʹ ʲʱʵʽˋʹ όwƻōƻǘ-assisted gait training-[ƻƪƻƳŀǘύΦ ʅˍʹ˄ ʰ˄ʰˋˁˈˉʹˋʹ ˋˎ˃ˉʶˊʽʶ˂ʺ˒ʻʹˋʰ˄ мл ˁ˂ʽ˄ʽˁʷˌ 

˃ʶ˂ʷˍʶˌ ʴʽʰ ˍʹ˄ ʶˉʾʵˊʰˋʹ ˍˇˎ [ƻƪƻƳŀǘ ˋʶ ʰˋʻʶ˄ʶʾˌ ˃ʶ ɼɿɾ ˁʰʽ ˋˎ˄ˇ˂ʽˁʱ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ рлн ʰˋʻʶ˄ʶʾˌΦ 

ɮˎˍˈ ˉˇˎ ʲˊʷʻʹˁʶ ʶʾ˄ʰʽ ˈˍʽ ˇ ʶ˅ˇˉ˂ʽˋ˃ˈˌ [hYha!¢ ʲˇʹʻʱ ˋˍʹ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ˁʽ˄ʹˍʽˁˈˍʹˍʰˌΣ ˁʰʽ ˉʽˇ 

ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˋˍʹ˄ ˍʰ˔ˏˍʹˍʰΣ ˍʹ˄ ʽˋˇˊˊˇˉʾʰΣ ˍʹ˄ ʰˉˈˋˍʰˋʹ ʲʱʵʽˋʹˌ ˁʰʽ ˍʹ˄ ʵˏ˄ʰ˃ʹ ˍ˖˄ ˁʱˍ˖ ʱˁˊ˖˄Φ  

ɾʷʻˇʵˇˌ 

ɲʶʾʴ˃ʰ 

ʅˍʹ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ʶˊʴʰˋʾʰ ʴʾ˄ʶˍʰʽ ʰ˄ʰ˒ˇˊʱ ˋʶ ˃ʽʰ ˃ʶ˂ʷˍʹ ˉʶˊʾˉˍ˖ˋʹˌ ʰˋʻʶ˄ˇˏˌΣ ˍˇˎ ɮΦʅΦΣ 

сл ʶˍ˗˄Σ ˇ ˇˉˇʾˇˌ ˍˊʰˎ˃ʰˍʾˋˍʹˁʶ ˋˍˇ /ƻǳǊŎƘŜǾŜƭ ˍʹ̩ ɱʰ˂˂ʾʰ ̩˃ʶˍʱ ʰˉˈ ˉˍ˗ˋʹ ˃ʶ ˔ʽˇ˄ˇˋʰ˄ʾʵʰ 

ˎ˕ʹ˂ʺˌ ˍʰ˔ˏˍʹˍʰˌ ˁʰʽ ˁʱˁ˖ˋʹ ˍˇˎ ˄˖ˍʽʰʾˇˎ ˃ˎʶ˂ˇˏ ˋˍˇ ʶˉʾˉʶʵˇ ɮп ˋˍʽˌ пκнκнлмуΦ ʆˇ ˔ʶʽˊˇˎˊʴʶʾˇ 

ʷʴʽ˄ʶ ˋˍʹ ɱʰ˂˂ʾʰΦ ʁ ʰˋʻʶ˄ʺˌ ʺˊʻʶ ̀ ˍʹ˄ ɳ˂˂ʱʵʰ ˃ ʶˍʱ ʰˉˈ у ˃ʺ˄ʶˌΣ ˁʰʽ ʷ˃ʶʽ˄ʶ ˋ˔ʶʵˈ˄ ʴʽʰ н ˔ˊˈ˄ʽʰ ˋˍˇ 

ˁʷ˄ˍˊˇ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˈˉˇˎ ʷʴʽ˄ʶ ˁʰʽ ʹ ʷˊʶˎ˄ʰΦ ɶ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ʶˊʴʰˋʾʰ ʰˉˇˍʶ˂ʶʾ ˃ʽʰ ˃ʶ˂ʷˍʹ ˍʹˌ 

ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰˌ ˋˎ˄ʵˎʰˋ˃ˇˏ ˉʰˊʶ˃ʲʱˋʶ˖˄ ˋʶ ʷ˄ʰ˄ ʰˋʻʶ˄ʺ ˃ʶ ˍʶˍˊʰˉ˂ʹʴʾʰΦ 

ʃʶʽˊʰ˃ʰˍʽˁˈˌ ˋ˔ʶʵʽʰˋ˃ˈˌ  

ʆʰ ˉˊˇʴˊʱ˃˃ʰˍʰ ˉʰˊʷ˃ʲʰˋʹˌ ˋˍʰ ˇˉˇʾʰ ˋˎ˃˃ʶˍʶʾ˔ʶ ˇ ʰˋʻʶ˄ʺˌ ʺˍʰ˄Υ 

- ɼ˂ʰˋʽˁʺ ˁʽ˄ʹˋʽˇʻʶˊʰˉʶʾʰ 

- ɲʽʶˎˁˇ˂ˏ˄ˋʶʽˌ ʰˉˈ tbC ˃ʶ ʵʽʰʴ˗˄ʽʰ ˋ˔ʺ˃ʰˍʰΣ ˊˇ˂ʰˊʾˋ˃ʰˍʰ 

- ʇʵˊˇʻʶˊʰˉʶʾʰ ˋʶ ˉʽˋʾ˄ʰ 

- ʄˇ˃ˉˇˍʽˁʺ ʶˉʰ˄ʶˁˉʰʾʵʶˎˋʹ ˇˊʻˇˋˍʱˍʹˋʹˌ ˁʰʽ ʲʱʵʽˋʹˌ ό[hYha!¢Σ ʶ˅˖ˋˁʶ˂ʶˍˈˌύ 
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- ɳˊʴˇʻʶˊʰˉʶʾʰ 

ʆʰ ˈˊʴʰ˄ʰ ˃ʷˍˊʹˋʹˌ ʺˍʰ˄ ʰύ ʹ ˁ˂ʾ˃ʰˁʰ CLa ʴʽʰ ˍʹ ˃ʷˍˊʹˋʹ ˍʹˌ ˂ʶʽˍˇˎˊʴʽˁʺˌ ʰ˄ʶ˅ʰˊˍʹˋʾʰˌ 

ˁʰʽ ʲύ ʹ ˁ ˂ʾ˃ʰˁʰ ʁ˅˒ˈˊʵʹˌ ʴʽʰ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍʹˌ ˃ˎʿˁʺˌ ̔ ˋ˔ˏˇˌ. 

ʅˍʰˍʽˋˍʽˁʺ ʰ˄ʱ˂ˎˋʹ 

ɱʽʰ ˍʹ ˋˍʰˍʽˋˍʽˁʺ ʶˉʶ˅ʶˊʴʰˋʾʰ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˉʶˊʽʴˊʰ˒ʽˁʷˌ ˃ʷʻˇʵˇʽ ˁʰʽ 

ˉʰˊʱʻʶˋʹ ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˋʶ ˃ˇˊ˒ʺ ʵʽʰʴˊʰ˃˃ʱˍ˖˄Φ 

ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ 

ɮˉˈ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʵʽʰˉʽˋˍ˗ʻʹˁʶ ˈˍʽ ˃ʶˍʱ ˍˇ ˉʷˊʰˌ н ʶˍ˗˄ ʶ˄ˍʰˍʽˁ˗˄ ˒ˎˋʽˁˇʻʶˊʰˉʶʽ˗˄Σ 

ˇ ʰˋʻʶ˄ʺˌ ˁʰˍʱ˒ʶˊʶ ʰˊˁʶˍʱ ˃ʶʴʱ˂ˇ ʲʰʻ˃ˈ ʰ˄ʶ˅ʰˊˍʹˋʾʰˌ ʰ˒ˇˏ ˋˍʽˌ ˃ʶˍˊʺˋʶʽˌ ˍˇˎ CLa ˍˇ ˋˎ˄ˇ˂ʽˁˈ 

ˋˁˇˊ ˁʰʽ ʹ ˃ʶˍʰʲˇ˂ʺ ˍˇˎ ʰˉˈ ˍˇ ɿˇʷ˃ʲˊʽˇ ˍˇˎ нлму ʷ˖ˌ ˍˇ˄ ʁˁˍ˗ʲˊʽˇ ˍˇˎ нлнл ʶʾ˄ʰʽ ʶ˄ˍˎˉ˖ˋʽʰˁʺ. 

ʃʰˊˈ˂ˇ ˉˇˎ ˋˍʹ˄ ʰˊ˔ʺ ˎˉʱˊ˔ʶʽ ˃ʶʴʰ˂ˏˍʶˊʹ ˉˊˈˇʵˇˌ ˋˍˇ ʶˊʴˇʻʶˊʰˉʶˎˍʽˁˈ ˁˇ˃˃ʱˍʽ ˉˇˎ ʰ˒ˇˊʱ ˍʹ˄ 

ˉˊˇˋ˖ˉʽˁʺ ˎʴʽʶʽ˄ʺΣ ʷ˄ʵˎˋʹ ˁʰʽ ˍˇˎʰ˂ʷˍʰΣ ˋˍʹ ˋˎ˄ʷ˔ʶʽʰ ʰˁˇ˂ˇˎʻʶʾ ˉˊˈˇʵˇˌ ˁʰʽ ˋˍˇ ˁʽ˄ʹˍʽˁˈ ˁˇ˃˃ʱˍʽ 

ˍʹˌ ˒ˎˋʽˇʻʶˊʰˉʶʾʰˌΦ ʂˉ˖ˌ ʰˉʶʽˁˇ˄ʾʸʶˍʰʽ ˋˍˇ ˉʰˊʰˁʱˍ˖ ʵʽʱʴˊʰ˃˃ʰ όʅ˔ʺ˃ʰ мύΣ ˇ ˃ʷˋˇˌ ˈˊˇˌ 

ʰˎ˅ʺʻʹˁʶ ˋʹ˃ʰ˄ˍʽˁʱ ʰ̄ ˈ мΣуоо ̀ ˍˇ сΣмстΦ 

ʂˋˇ ʰ˒ˇˊʱ ˍˇ ˊˇ˃ˉˈˍʽˁˇ ˃ʹ˔ʱ˄ʹ˃ʰ LOKOMATΣ ˃ʶ ˍʹ˄ ˉʱˊˇʵˇ ˍˇˎ ˔ˊˈ˄ˇˎΣ ˇ ʰˋʻʶ˄ʺˌ 

ʶˁˍʶ˂ˇˏˋʶ ˍʹ ʵˊʰˋˍʹˊʽˈˍʹˍʰ ʴʽʰ ˃ʶʴʰ˂ˏˍʶˊˇ ˔ˊˇ˄ʽˁˈ ʵʽʱˋˍʹ˃ʰΣ ˃ʶʴʰ˂ˏˍʶˊˇ ʰˊʽʻ˃ˈ ʲʹ˃ʱˍ˖˄Σ 

ʰ˂˂ʰʴʺ ˋˍʹ˄ ˍʰ˔ˏˍʹˍʰ ˍʹˌ ʲʱʵʽˋʹˌ ˁʰʽ ˋˍʹ˄ ˁʰʻˇʵʺʴʹˋʹ ʰˉˈ ˍˇ ˃ʹ˔ʱ˄ʹ˃ʰΣ ˁʰʻ˗ˌ ˁʰʽ ˋˍʹ˄ 

ˎˉˇˋˍʺˊʽ˅ʹ ˍˇˎ ˋ˖˃ʰˍʽˁˇˏ ˍˇˎ ʲʱˊˇˎˌ ʰˉˈ ˍˇ ˃ʹ˔ʱ˄ʹ˃ʰ όʅ˔ʺ˃ʰ мύΦ ɶ ˃ˎʽˁʺ ʽˋ˔ˏˌ ʰˎ˅ʺʻʹˁʶ ʶˉʾˋʹˌ 

ˋʹ˃ʰ˄ˍʽˁʱ ˋˍʹ˄ ˁ˂ʾ˃ʰˁʰ ˍʹˌ ʁ˅˒ˈˊʵʹˌ ˋʶ ˈ˂ʶˌ ˍʽˌ ˃ˎʽˁʷˌ ˇ˃ʱʵʶˌΣ ʰ˂˂ʱ ˃ʶ ˃ʾʰ ʶ˃˒ʰ˄ʺ ˎˉʶˊˇ˔ʺ ˍʹˌ 

ʵʶ˅ʽʱˌ ˉ˂ʶˎˊʱˌ ʷ˄ʰ˄ˍʽ ˍʹˌ ʰˊʽˋˍʶˊʺˌ ˂ˈʴ˖ ˍʹˌ ʲ˂ʱʲʹˌ ˉˇˎ ˎˉʷˋˍʹ ˇ ʰˋʻʶ˄ʺˌ ˁʰˍʱ ˍˇ˄ ˍˊʰˎ˃ʰˍʽˋ˃ˈΦ 

 

ʅ˔ʺ˃ʰ мΦ ɮˉˈˋˍʰˋʹ ˁʰʽ ˎˉˇˋˍʺˊʽ˅ʹ ˍˇˎ ˊˇ˃ˉˇˍʽˁˇˏ ˃ʹ˔ʰ˄ʺ˃ʰˍˇˌ ˁʰˍʱ ˍʹ ʲʱʵʽˋʹ ˍˇˎ ʰˋʻʶ˄ˇˏˌ ˁʰʽ 

ˋˎ˄ˇ˂ʽˁˈ FIM ˁ ʽ˄ʹˍʽˁˈˍʹˍʰˌ ˃ʶ ˍʹ˄ ˉʱˊˇʵˇ ˍˇˎ ˔ˊˈ˄ˇˎΦ  
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ʅˎʸʺˍʹˋʹ - ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ 

ɮˉˈ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ˉʰˊˇˏˋʰˌ ʷˊʶˎ˄ʰˌ ʵʽʰˉʽˋˍ˗ʻʹˁʶ ʻʶʰ˃ʰˍʽˁʺ ʰˉˇˁʰˍʱˋˍʰˋʹ ˍ˖˄ 

˂ʶʽˍˇˎˊʴʽ˗˄Φ ʅʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ˄ ʶˉʾˍʶˎ˅ʹ ˍʹˌ ʰ˄ʶ˅ʰˊˍʹˋʾʰˌ ˁʰʽ ˍʹ˄ ˁʽ˄ʹˍʽˁˈˍʹˍʰκ˃ʶˍʰ˒ˇˊʱ ˍˇˎ 

ʰˋʻʶ˄ˇˏˌΣ ˇʽ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˁʰʻʹ˃ʶˊʽ˄ʺˌ ʸ˖ʺˌ  ʶˉʰ˄ʺ˂ʻʰ˄ ˋʶ ˃ʶʴʱ˂ˇ ʲʰʻ˃ˈΣ ʶ˄˗ ˃ʱ˂ʽˋˍʰ 

ˋʹ˃ʶʽ˗ʻʹˁʶ ˉ˂ʺˊʹˌ ʰˎˍˇ˄ˇ˃ʾʰ ˋʶ ʲʰˋʽˁʷˌ ˂ʶʽˍˇˎˊʴʾʶˌ ˈˉ˖ˌ ʹ ˋʾˍʽˋʹΣ ʹ ʷ˄ʵˎˋʹ ˋˍˇ ˉʱ˄˖ ˃ʷˊˇˌ ˍˇˎ 

ˋ̠ ˃ʰˍˇˌ ˁʰʽ ʹ ʰˍˇ˃ʽˁʺ ˉʶˊʽˉˇʾʹˋʹΣ ʶ˄˗ ˋʶ ˈ˂ʶˌ ˍʽˌ ˂ʶʽˍˇˎˊʴʾʶˌ ˇ ʰˋʻʶ˄ʺˌ ˃ˉˈˊʶˋʶ ˄ʰ ˁʰˍʰˁˍʺˋʶʽ 

ʷ˄ʰ ˃ʶʴʱ˂ˇ ʲʰʻ˃ˈ ʰ˄ʶ˅ʰˊˍʹˋʾʰˌΦ ʅʹ˃ʰ˄ˍʽˁʺ ʶʾ˄ʰʽ ˁʰʽ ʹ ˉˊˈˇʵˇˌ ˋˍʹ ʲʱʵʽˋʹ ˁʰʽ ˍʹ˄ ʰ˄ʱʲʰˋʹ ˋʶ 

ˋˁʱ˂ʰΦ ɮˎˍˈ ˋʹ˃ʰʾ˄ʶʽ ˈˍʽ ˇ ʰˋʻʶ˄ʺˌ ˃ʶ ˍʽˌ ˉʰˊʶ˃ʲʱˋʶʽˌ ˉˇˎ ʷʴʽ˄ʰ˄ ˃ˉˈˊʶˋʶ ˄ʰ ˁʰˍʰˁˍʺˋʶʽ ʶ˄ˍˈˌ н 

ʶˍ˗˄ ˋʶ ˋʹ˃ʰ˄ˍʽˁˈ ʲʰʻ˃ˈ ˍˇ˄ ʷ˂ʶʴ˔ˇ ˍʹˌ ʸ˖ʺˌ ˍˇˎ ˁʰʽ ʱˊʰ ʹ ˋˎ˄ʵˎʰˋ˃ʷ˄ʹ ʶ˒ʰˊ˃ˇʴʺ ˍʶ˔˄ʽˁ˗˄ 

˒ˎˋʽˁˇʻʶˊʰˉʶʾʰˌΣ ʶˊʴˇʻʶˊʰˉʶʾʰˌ ˁʰʽ ˊˇ˃ˉˇˍʽˁʺˌ ˃ˉˈˊʶˋʶ ˄ʰ ʶˉʽˍˏ˔ʶʽ ˍˇ ʶˉʽʻˎ˃ʹˍˈ ʰˉˇˍʷ˂ʶˋ˃ʰ ˋʶ 

˃ʶʴʱ˂ˇ ʲʰʻ˃ˈΦ 

ʅʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ ˃ˎʿˁʺ ʶ˄ʶˊʴˇˉˇʾʹˋʹΣ ʰˎˍʺ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ʶˉʽˍˎʴ˔ʱ˄ʶˍʰʽ ˋʶ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇˎˌ ˃ˎˌ 

ˋʶ ˃ʶʴʰ˂ˏˍʶˊˇ ʲʰʻ˃ˈ ʰˉˈ ˈΣˍʽ ˋʶ ʱ˂˂ˇˎˌΦ ɾʶ ʲʱˋʹ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ˁ˂ʾ˃ʰˁʰˌ ˍʹˌ ʁ˅˒ˈˊʵʹˌΣ ʰ˄ 

ˁʰʽ ʴʶ˄ʽˁʱ ˋʹ˃ʶʽ˗˄ʶˍʰʽ ˉˊˈˇʵˇˌ ˋˍʹ ˃ˎʿˁʺ ʶ˄ʶˊʴˇˉˇʾʹˋʹΣ ˖ˋˍˈˋˇ ˒ʰʾ˄ʶˍʰʽ ˈˍʽ ̱ ˇ ʰˊʽˋˍʶˊˈ ʱ˄˖ ˁʰʽ 

ˁʱˍ˖ ʱˁˊˇ ʵʶ˄ ʶˉʽˍˎʴ˔ʱ˄ʶʽ ˍˇ ʲʰʻ˃ˈ ˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰˌ ˉˇˎ ˁʰˍʰˁˍʱˍʰʽ ˋˍˇ ʵʶ˅ʾ ʰ˄ˍʾˋˍˇʽ˔ˇΦ  

ɶ ˔ˊʺˋʹ ˍˇˎ ˃ʹ˔ʰ˄ʺ˃ʰˍˇˌΣ ˍʷ˂ˇˌΣ ʵʶʾ˔˄ʶʽ ˈˍʽ ˇ ʰˋʻʶ˄ʺˌ ʺˍʰ˄ ˋʶ ʻʷˋʹ ˄ʰ ˍˇ ˔ˊʹˋʽ˃ˇˉˇʽʺˋʶʽ 

˃ʶ ˃ʶʴʱ˂ʹ ʶˉʽˍˎ˔ʾʰ ˋˍˇ ˍʷ˂ˇˌ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˉʰˊʷ˃ʲʰˋʹˌΣ ˁʱˍʽ ˉˇˎ ˒ʰʽ˄ˈˍʰ˄ ʽʵʽʰʾˍʶˊʰ ʵˏˋˁˇ˂ˇ 

ˋˍʹ˄ ʰˊ˔ʺΦ ʁ ʰˋʻʶ˄ʺˌ ʶ˅ˇʽˁʶʽ˗ʻʹˁʶ ˃ʶ ˍʹ ˔ˊʺˋʹ ˍˇˎ ˃ʹ˔ʰ˄ʺ˃ʰˍˇˌΣ ˖ˋˍˈˋˇΣ ˂ˈʴ˖ ˍʹˌ ʶ˃˒ʱ˄ʽˋʹˌ ˍˇˎ 

ˉˈ˄ˇˎ ˋˍˇ ʰˊʽˋˍʶˊˈ ˁʱˍ˖ ʱˁˊˇΣ ˎˉʺˊ˅ʶ ˃ʽʰ ˃ʽˁˊʺ ˇˉʽˋʻˇʵˊˈ˃ʹˋʹΣ ʰ˄ ˁʰʽ ʹ ˉʰˊʷ˃ʲʰˋʹ ʺˍʰ˄ ʱ˃ʶˋʹ 

ʴʽʰ ˍʹ˄ ʰˉˇ˒ˎʴʺ ˍʹˌ ʶˉʽʵʶʾ˄˖ˋʹˌ ˍˇˎ ˉˈ˄ˇˎΦ 

ʅˎ˃ˉʶˊʰˋ˃ʰˍʽˁʱΣ ˇʽ ˋˎ˄ʵˎʰˋ˃ʷ˄ʶˌ ˒ˎˋʽˁˇʻʶˊʰˉʶˎˍʽˁʷˌ ˁʰʽ ʶˊʴˇʻʶˊʰˉʶˎˍʽˁʷˌ ˉʰˊʶ˃ʲʱˋʶʽˌ 

ˋˍˇ˄ ʰˋʻʶ˄ʺ ʺˍʰ˄ ʶˉʽˍˎ˔ʶʾˌΦ ʃʶˊʽˇˊʽˋ˃ˈˌ ˎ˒ʾˋˍʰˍʰʽ ˋˍˇ ˈˍʽ ʶʵ˗ ˃ʶ˂ʶˍʱˍʰʽ ʷ˄ʰˌ ʰˋʻʶ˄ʺˌΣ ʴʶʴˇ˄ˈˌ 

ˉˇˎ ʶ˃ˉˇʵʾʸʶʽ ˍʹ ʴʶ˄ʾˁʶˎˋʹ ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄Φ   
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COMBINATION OF PHYSIOTHERAPY TECHNIQUES, ROBOTIC MACHINE (LOKOMAT) AND 

EXOSKELETON FOR THE REHABILITATION OF A QUADRIPLEGIC PATIENT AFTER A FALL WITH A 

SNOWBOARD 

A. Alexandropoulou, P. Malliou, A. Beneka, A. Gioftsidou 

 

Democritus University of Thrace, School of Physical Education and Sport Science 

 

Abstract 

Spinal cord injury is one of the most serious types of injuries that can occur during sports that 

often result in permanent disability. Its occurrence in sports such as skiing and snowboarding is 

relatively common and has been documented in the literature as a phenomenon. Quadriplegia is a 

condition that can result from spinal cord injury, where the contribution of physical therapy to the 

recovery of functionality is undeniable. This essay presents a case study of a patient with quadriplegia 

after a spinal cord injury who suffered from a fall from a snowboard. The aim was to evaluate the 

application of combined classical physiotherapy and occupational therapy interventions with the 

simultaneous use of robotics for the recovery of daily life functions and muscle activation. What was 

found is that after 2 years of implementation of this intervention program, with appropriate 

adjustments according to the patient's progress, there was a great recovery of the patient's functions 

and mobility. 

 

Key words: spinal cord injury, gait retraining, therapeutic exercise, innovative therapeutic methods 
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ɳʃɹɲʄɮʅɶ ʆɶʅ ɾɮɽɮʀɶʅ ɼɮɹ ʆɶʅ ɲɹɮʆɮʅɶʅ ʅʆɶɿ ɳɽɮʅʆɹɼʁʆɶʆɮ ʆʁʇ ɱɮʅʆʄʁɼɿɶɾɹʁʇ ɾʇ 

ʅʷˊˍˋˇˎ ɾΦΣ ɾʱ˂˂ʽˇˎ ʃΦΣ ɱʽˇ˒ˍˋʾʵˇˎ ɮΦΣ ʊʰˍˇˏˊˇˌ ɹΦ 

 

ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʅ˔ˇ˂ʺ ɳˉʽˋˍʺ˃ʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ ɮʻ˂ʹˍʽˋ˃ˇˏ 

 

ʃʶˊʾ˂ʹ˕ʹ 

ʅˍʹ˄ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ʲ˂ʷˉˇˎ˃ʶ ˈˍʽ ʹ ʶ˂ʰˋˍʽˁˈˍʹˍʰ ˍ˖˄ ˃ˎ˗˄ ʶʾ˄ʰʽ ˉˇ˂ˏ ˋʹ˃ʰ˄ˍʽˁʺ ʴʽʰ ʰʻ˂ʹˍʷˌ 

ˁʰʽ ˃ʹ ʰʻ˂ʹˍʷˌΦ ɶ ʶ˂ʰˋˍʽˁˈˍʹˍʰ ʶʾ˄ʰʽ ʵˎ˄ʰˍˈ˄ ˄ʰ ʶˉʹˊʶʱʸʶʽ ˍˈˋˇ ˍˇ˄ ˋˎ˄ˍˇ˄ʽˋ˃ˈ ˈˋˇ ˁʰʽ ˍʰ ˁʽ˄ʹˍʽˁʱ 

ˉˊˈˍˎˉʰΦ ɶ ʷ˂˂ʶʽ˕ʹ ʶ˂ʰˋˍʽˁˈˍʹˍʰˌ ˃ˉˇˊʶʾ ˄ʰ ʶˎʻˏ˄ʶˍʰʽ ʴʽʰ ˍʹ˄ ʷ˂˂ʶʽ˕ʹ ˋˎ˄ˍˇ˄ʽˋ˃ˇˏ ˁʰʽ ʰʵʷ˅ʽʰ 

ˁʽ˄ʹˍʽˁʱ ˉˊˈˍˎˉʰ ˂ˈʴ˖ ˍʹˌ ʰˉ˗˂ʶʽʰˌ ˍˇˎ ˄ʶˎˊˇ˃ˎʿˁˇˏ ʶ˂ʷʴ˔ˇˎΦ ɳˉʾˋʹˌ ˒ʰʾ˄ʶˍʰʽ ˈˍʽ ʹ ˃ʶʽ˖˃ʷ˄ʹ 

ʶ˂ʰˋˍʽˁˈˍʹˍʰ ʶʾ˄ʰʽ ˉʰˊʱʴˇ˄ˍʰˌ ˉˇˎ ˋˎ˃ʲʱ˂ʶʽ ˋˍˇ˄ ˍˊʰˎ˃ʰˍʽˋ˃ˈ ˍ˖˄ ˃ˎ˗˄Φ ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ 

ʷˊʶˎ˄ʰˌ ʺˍʰ˄ ˄ʰ ʵʽʶˊʶˎ˄ʹʻʶʾ ʹ ʶˉʾʵˊʰˋʹ ˍʹˌ ˃ʱ˂ʰ˅ʹˌ ˁʰʽ ˍ˖˄ ʵʽʰˍʱˋʶ˖˄ ˋˍʹ˄ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ 

ʶ˂ʰˋˍʽˁˈˍʹˍʰˌ ˍˇˎ ʴʰˋˍˊˇˁ˄ʹ˃ʾˇˎ ˃ˎΦ ʆˇ ʵʶʾʴ˃ʰ ʰˉˇˍʷ˂ʶˋʰ˄ ол ʱˍˇ˃ʰ ˉˇˎ ʰˋ˔ˇ˂ˇˏ˄ˍʰʽ ˃ʶ ˍʹ˄ 

ʴˎ˃˄ʰˋˍʽˁʺ ʶˊʰˋʽˍʶ˔˄ʽˁʱ ˃ʶ ˋˍˈ˔ˇ ˍʹ˄ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ˒ˎˋʽˁʺˌ ˁʰˍʱˋˍʰˋʹˌΣ ˍʰ ˇˉˇʾʰ ʶˉʽ˂ʷ˔ʻʹˁʰ˄ ˃ʶ 

ˍˎ˔ʰʾʰ ʵʶʽʴ˃ʰˍˇ˂ʹ˕ʾʰ ˃ʶ ˍʹ˄ ˃ʷʻˇʵˇ ˍʹˌ ˂ˇˍʰˊʾʰˌΦ ʁʽ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ˔˖ˊʾˋˍʹˁʰ˄ ˋʶ н ˇ˃ʱʵʶˌ ˍ˖˄ 

мр ʰˍˈ˃˖˄ ʴʽʰ ˄ʰ ʰˁˇ˂ˇˎʻʺˋˇˎ˄ ˉʶʽˊʰ˃ʰˍʽˁˈ ˉˊˈʴˊʰ˃˃ʰΦ ɶ ˃ʾʰ ˇ˃ʱʵʰ ʹ˂ʽˁʾʰˌ отΣпт ҕ нΣнс ʶˍ˗˄ 

ʰˁˇ˂ˇˏʻʹˋʶ ˉˊˈʴˊʰ˃˃ʰ ʵʽʰˍʱˋʶ˖˄ р ˂ʶˉˍ˗˄ ˋʶ ˁʱʻʶ ˉˈʵʽ ˏˋˍʶˊʰ ʰˉˈ мл˂ʶˉˍʹ ˉˊˇʻʷˊ˃ʰ˄ˋʹΦ ɶ 

ʵʶˏˍʶˊʹ ˉʶʽˊʰ˃ʰˍʽˁʺ ˇ˃ʱʵʰ ʰˁˇ˂ˇˏʻʹˋʶ ˉˊˈʴˊʰ˃˃ʰ ˃ʱ˂ʰ˅ʹˌ мл ˂ʶˉˍ˗˄ ˋˍˇ ʴʰˋˍˊˇˁ˄ʺ˃ʽˇ ˁʱʻʶ 

ˉˇʵʽˇˏΦ ʆˇ ˉˊˈʴˊʰ˃˃ʰ ˁʰʽ ʴʽʰ ˍʽˌ ʵˏˇ ˇ˃ʱʵʶˌ ʵʽʺˊˁʹˋʶ т ʶʲʵˇ˃ʱʵʶˌΣ ˈˉˇˎ ˁʱʻʶ ʶʲʵˇ˃ʱʵʰ 

ˉˊʰʴ˃ʰˍˇˉˇʽˇˏ˄ˍʰ˄ н ˉˊˇˉˇ˄ʹˍʽˁʷˌ ˃ˇ˄ʱʵʶˌ ˁʰʽ н ˋˎ˄ʶʵˊʾʶˌ ˃ʱ˂ʰ˅ʹˌ ʰ˄ˍʾˋˍˇʽ˔ʰΦ 

ʃˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ф ˃ʶˍˊʺˋʶʽˌΣ м ˉˊʽ˄ ˍʹ˄ ʷ˄ʰˊ˅ʹ ˍˇˎ ˉʶʽˊʰ˃ʰˍʽˁˇˏ ˋ˔ʶʵʽʰˋ˃ˇˏΣ м ˋˍˇ ˍʷ˂ˇˌ ˁʱʻʶ 

ʶʲʵˇ˃ʱʵʰˌ ˁʰʽ м ˃ʽʰ ʶʲʵˇ˃ʱʵʰ ˃ʶˍʱ ˍʹ ˂ʺ˅ʹ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌΦ ɶ ˋˎ˂˂ˇʴʺ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ʷʴʽ˄ʶ ˃ʶ 

˕ʹ˒ʽʰˁˈ ˃ʶˍʰ˂˂ʽˁˈ ʴ˖˄ʽˈ˃ʶˍˊˇΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʷʵʶʽ˅ʰ˄ ʴʽʰ ˍʹ˄ ˁʱʻʶ ˇ˃ʱʵʰ ˅ʶ˔˖ˊʽˋˍʱ ˈˍʽ ʹ 

ˉˊ˗ˍʹ ˃ʷˍˊʹˋʹ ʶʾ˔ʶ ʻʶˍʽˁʺ ˁʰʽ ˃ʶʴʱ˂ʹˌ ʷ˄ˍʰˋʹˌ ˋˎˋ˔ʷˍʽˋʹ ˃ʶ ˈ˂ʶˌ ˍʽˌ ʶˉˈ˃ʶ˄ʶˌ ˃ʶˍˊʺˋʶʽˌ 

ʰ˄ʶ˅ʰˊˍʺˍ˖ˌ ˉˇʵʽˇˏΣ ʵʽˈˍʽ pғлΣлрΦ ʃˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ʰ˄ʱ˂ˎˋʹ ʵʽʰˁˏ˃ʰ˄ˋʹˌ ANOVA ʴʽʰ ˍʹ˄ 

ˋˏʴˁˊʽˋʹ ˍ˖˄ ʵˎˇ ˇ˃ʱʵ˖˄Σ ˋˍʹ˄ ˇˉˇʾʰ ʵʶ˄ ˉˊˇʷˁˎ˕ʶ ˁʰ˃ʾʰ ˋˍʰˍʽˋˍʽˁʺ ˋʹ˃ʰ˄ˍʽˁˈˍʹˍʰΣ ˁʰʻ˗ˌ 

pҔлΣлрΦ ʅˎ˃ˉʶˊʰˋ˃ʰˍʽˁʱ ˁʰʽ ˇʽ ʵˎˇ ˃ʷʻˇʵˇʽ ˃ˉˇˊˇˏ˄ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻˇˏ˄ ʴʽʰ ˍʹ˄ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ 

ʶ˂ʰˋˍʽˁˈˍʹˍʰˌ ˍˇˎ ʴʰˋˍˊˇˁ˄ʹ˃ʾˇˎ ˃ˎΦ ʃˊˇˍʶʾ˄ʶˍʰʽ ʶˉʽˉ˂ʷˇ˄ ʷˊʶˎ˄ʰ ˋʶ ʱ˂˂ʶˌ ˃ˎʿˁʷˌ ˇ˃ʱʵʶˌ ˁʰʽ ˃ʶ 

ʶˉʽˉ˂ʷˇ˄ ˍʶ˔˄ʽˁʷˌ ˃ˎˇˉʶˊʽˍˇ˄ʽʰˁʺˌ ˔ʰ˂ʱˊ˖ˋʹˌ ˁʰʽ ʵʽʰˍʱˋʶ˖˄Φ 

ɽʷ˅ʶʽˌ ˁ˂ʶʽʵʽʱ: ˃ ʱ˂ʰ˅ʹΣ ʵʽʱˍʰˋʹΣ ʶ˂ʰˋˍʽˁˈˍʹˍʰΣ ʴʰˋˍˊˇˁ˄ʺ˃ʽˇˌ 
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ɳʃɹɲʄɮʅɶ ʆɶʅ ɾɮɽɮʀɶʅ ɼɮɹ ʆɶʅ ɲɹɮʆɮʅɶʅ ʅʆɶɿ ɳɽɮʅʆɹɼʁʆɶʆɮ ʆʁʇ ɱɮʅʆʄʁɼɿɶɾɹʁʇ ɾʇ 

ɳʽˋʰʴ˖ʴʺ 

ɶ ˃ˎʿˁʺ ʵˎˋˁʰ˃˕ʾʰ ˁʰʽ ʹ ˋˁ˂ʹˊˈˍʹˍʰ ʻʶ˖ˊʶʾˍʰʽ ʷ˄ʰˌ ʰˉˈ ˍˇˎˌ ˉʰˊʱʴˇ˄ˍʶˌ ˁʽ˄ʵˏ˄ˇˎ ˉˇˎ 

ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍˊʰˎ˃ʰˍʽˋ˃ˇˏˌ ˁʰʽ ʹ ˉʽˇ ˋˎ˔˄ʺ ʰʽˍʾʰ ʰˎˍ˗˄ όAgneszkaΣ нлнлύΦ ɶ ʹ˂ʽˁʾʰ ʶˉʹˊʶʱʸʶʽ ˍʽˌ 

ʵˇ˃ʷˌ ˃ʶ ˁˇ˂˂ʰʴˈ˄ˇ ˋˍˇ ʰ˄ʻˊ˗ˉʽ˄ˇ ˋ˗˃ʰ ˁʰʽ ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ ˍʹ˄ ʶ˃˒ʱ˄ʽˋʹ ˊʺ˅ʶ˖˄Σ ˇʽ ˇˉˇʾʶˌ 

ʶ˃˒ʰ˄ʾʸˇ˄ˍʰʽ ˃ʶˍʱ ˍʹ˄ ˍˊʾˍʹ ʵʶˁʰʶˍʾʰ ʸ˖ʺˌ όBlevins et al.Σ мффпύΦ ʁʽ ˁʰˁ˗ˋʶʽˌ ʶˉʾˋʹˌ ˋˎ˃ʲʰʾ˄ˇˎ˄ ˋʶ 

ʱˍˇ˃ʰ ˃ʷˋʹˌ ʹ˂ʽˁʾʰˌ ˉˇˎ ˋˎ˄ʺʻ˖ˌ ʰʻ˂ˇˏ˄ˍʰʽ ʷ˄ˍˇ˄ʰΣ ˁʰʽ ˈ˔ʽ ˋˎˋˍʹ˃ʰˍʽˁʱΣ ʽʵʽʰʾˍʶˊʰ ˍʰ 

ˋʰʲʲʰˍˇˁˏˊʽʰˁʰ όChalmers et alΦΣ нлллύΦ ʁʽ ʰ˂˂ʰʴʷˌ ˋˎ˃ʲʰʾ˄ˇˎ˄ ˋʶ ˃ʽˁˊˇʵˇ˃ʷˌ ˁʰʽ ʷ˔ˇˎ˄ ˖ˌ 

ʰˉˇˍʷ˂ʶˋ˃ʰ ˍʹ ˃ʶʾ˖ˋʹ ˍʹˌ ʶ˂ʰˋˍʽˁˈˍʹˍʰˌ ˍ˖˄ ˃ˎˇˍʶ˄ˈ˄ˍʽ˖˄ ʽ˄˗˄Σ ʰˎ˅ʱ˄ˇ˄ˍʰˌ ʷˍˋʽ ˍʹ˄ ʶˉʽˊˊʷˉʶʽʱ 

ˍˇˎˌ ˋʶ ˍˊʰˎ˃ʰˍʽˋ˃ˈ όTherendran et al.Σ нлмоύΦ ɳˉʾˋʹˌ ʹ ʶ˂ʰˋˍʽˁˈˍʹˍʰ ˃ʶʽ˗˄ʶˍʰʽ ˃ʶ ˍʹ˄ ˂ʺ˕ʹ 

˒ʰˊ˃ʱˁ˖˄ όSode et al., 2007). 

ɶ ʷ˂˂ʶʽ˕ʹ ˁʽ˄ʹˍʽˁˈˍʹˍʰˌ ˋʶ ˃ʽʰ ʱˊʻˊ˖ˋʹ ʺ ˃ʽʰ ˁʾ˄ʹˋʹ ˃ˉˇˊʶʾ ˄ʰ ʶˉʹˊʶʱˋʶʽ ˇ˂ˈˁ˂ʹˊʹ ˍʹ˄ 

ˁʽ˄ʹˍʽˁʺ ʰ˂ˎˋʾʵʰΦ ɴ˄ʰˌ ʰˋˁˇˏ˃ʶ˄ˇˌ ˃ʶ ʰˎ˅ʹ˃ʷ˄ʹ ʶ˂ʰˋˍʽˁˈˍʹˍʰ ˋʶ ˃ʽʰ ˃ˎʿˁʺ ˇ˃ʱʵʰΣ ʶˉˇ˃ʷ˄˖ˌ ˁʰʽ 

ʰˎ˅ʹ˃ʷ˄ˇ ʶˏˊˇˌ ˁʾ˄ʹˋʹˌΣ ʻʰ ʰ˄ˍʰˉˇˁˊʽʻʶʾ ˈˋˇ ˍˇ ʵˎ˄ʰˍˈ˄ ˁʰ˂ˏˍʶˊʰ ˋˍʽˌ ʰˉʰʽˍʺˋʶʽˌ ˃ʽʰˌ 

ˉˊˇˉˇ˄ʹˍʽˁʺˌ ˃ˇ˄ʱʵʰˌΣ ˋʶ ʰ˄ˍʾʻʶˋʹ ˃ʶ ʷ˄ʰ˄ ʰʻ˂ʹˍʺ ˉˇˎ ʷ˔ʶʽ ˃ʶʽ˖˃ʷ˄ˇ ʶˏˊˇˌ ˁʾ˄ʹˋʹˌ ˇʽ 

ʵˎ˄ʰˍˈˍʹˍʶˌ ˍˇˎ ˇˉˇʾˇˎ ˇʽ ʵˎ˄ʰˍˈˍʹˍʶˌ ʻʰ ʶʾ˄ʰʽ ˉʶˊʽˇˊʽˋ˃ʷ˄ʶˌΦ ɳˉʽˉ˂ʷˇ˄ ʹ ʶ˂ʰˋˍʽˁˈˍʹˍʰΣ ʶʾ˄ʰʽ 

ʵˎ˄ʰˍˈ˄ ˄ʰ ʶˉʹˊʶʱʸʶʽ ˍˈˋˇ ˍˇ˄ ˋˎ˄ˍˇ˄ʽˋ˃ˈ ˈˋˇ ˁʰʽ ˍʰ ˁʽ˄ʹˍʽˁʱ ˉˊˈˍˎˉʰΦ ɸʶ˖ˊ˗˄ˍʰˌ ˈˍʽ ˎˉʱˊ˔ʶʽ 

ʰ˄ʱʴˁʹ ʴʽʰ ˉʶˊʰʽˍʷˊ˖ ʷˊʶˎ˄ʰ ˍʹˌ ʶ˂ʰˋˍʽˁˈˍʹˍʰˌ ˍ˖˄ ˃ˎˇˍʶ˄ˈ˄ˍʽ˖˄ ʵˇ˃˗˄ ˁʰʽ ˍ˖˄ ˃ʶʻˈʵ˖˄ ˉˇˎ ˍʹ˄ 

ʲʶ˂ˍʽ˗˄ˇˎ˄Σ ˋˍʹ˄ ˉʰˊˇˏˋʰ ʷˊʶˎ˄ʰ ˃ʶ˂ʶˍʺʻʹˁʶ ʹ ʶˉʾʵˊʰˋʹ ˍ˖˄ ˉʰʻʹˍʽˁ˗˄ ʵʽʰˍʱˋʶ˖˄ ˁʰʽ ˍʹˌ 

˃ʱ˂ʰ˅ʹˌ ˋˍʹ˄ ʶ˂ʰˋˍʽˁˈˍʹˍʰ ˍˇˎ ʴʰˋˍˊˇˁ˄ʹ˃ʾˇˎ ˃ˎΦ 

ɾʷʻˇʵˇˌ 

ɲʶʾʴ˃ʰ 

 ʆˇ ʵʶʾʴ˃ʰ ˍʹˌ ˉʰˊˇˏˋʰˌ ʷˊʶˎ˄ʰˌ ʰˉˇˍʷ˂ʶˋʰ˄ ол ʱˍˇ˃ʰ ʹ˂ʽˁʾʰˌ ол ς пл ʶˍ˗˄ ˉˇˎ 

ʰˋ˔ˇ˂ˇˏ˄ˍʰʽ ʶˊʰˋʽˍʶ˔˄ʽˁʱ ˃ʶ ˍʹ˄ ʴˎ˃˄ʰˋˍʽˁʺΣ ˃ʶ ˋˍˈ˔ˇ ˍʹ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ˒ˎˋʽˁʺˌ ˁʰˍʱˋˍʰˋʹˌΦ  

ʃʶʽˊʰ˃ʰˍʽˁˈˌ ˋ˔ʶʵʽʰˋ˃ˈˌ  

ʅˍʹ˄ ˉʰˊˇˏˋʰ ʷˊʶˎ˄ʰ ʶ˂ʷʴ˔ʻʹˁʶ ʹ ʶˉʾʵˊʰˋʹ ˉʰʻʹˍʽˁ˗˄ ʵʽʰˍʱˋʶ˖˄ ˁʰʽ ˍʹˌ ˃ʱ˂ʰ˅ʹˌ  ˋʶ 

ʶ˄ʺ˂ʽˁˇˎˌ ʰˋˁˇˏ˃ʶ˄ˇˎˌΦ ʁʽ ˃ʶˍˊʺˋʽ˃ʶˌ ˉʰˊʱ˃ʶˍˊˇʽ ʶ˂ʷʴ˔ʻʹˁʰ˄ ф ˒ˇˊʷˌΦ ɶ ˉˊ˗ˍʹ ˃ʷˍˊʹˋʹ 

ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˉˊʽ˄ ˍʹ˄ ʷ˄ʰˊ˅ʹ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌΦ ɮˁˇ˂ˇˏʻʹˋʶ м ˃ʷˍˊʹˋʹ ˃ʶˍʱ ˍˇ ˍʷ˂ˇˌ ˁʱʻʶ 

ʶʲʵˇ˃ʱʵʰˌ ˁʰʽ ˃ʽʰ ˍʶ˂ʶˎˍʰʾʰ ˃ʾʰ ʶʲʵˇ˃ʱʵʰ ʰˊʴˈˍʶˊʰΣ ˃ʶˍʱ ˍʹ˄ ˂ʺ˅ʹ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌΦ 

H ˉʶʽˊʰ˃ʰˍʽˁʺ ˇ˃ʱʵʰ όɮύ ʶʾ˔ʶ ʶʲʵˇ˃ʰʵʽʰʾʰ ˉʶˊʽˇʵʽˁˈˍʹˍʰ ˍ˖˄ ʵʽʰˍʱˋʶ˖˄ н ˒ˇˊʷˌ ˍʹ˄ 

ʶʲʵˇ˃ʱʵʰΦ ʆˇ ˉˊˈʴˊʰ˃˃ʰ ʶʾ˔ʶ ʵʽʱˊˁʶʽʰ мр ˂ʶˉˍʱ ˃ʶʽˁˍˇˏ ˔ˊˈ˄ˇˎΦ ɶ ˉʶʽˊʰ˃ʰˍʽˁʺ ˇ˃ʱʵʰ όɰύ ʶʾ˔ʶ 

ˉʶˊʽˇʵʽˁˈˍʹˍʰ ʶˉʾˋʹˌ н ˒ˇˊʷˌ ˍʹ˄ ʶʲʵˇ˃ʱʵʰΦ ʁ ʻʶˊʰˉʶˎˍʺˌ ʶ˒ʱˊ˃ˇˋʶ ˃ʱ˂ʰ˅ʹ мл ˂ʶˉˍ˗˄ ˋʶ ˁʱʻʶ 

ˉˈʵʽΣ ˋˍʹ˄ ˇˉʾˋʻʽʰ ʶˉʽ˒ʱ˄ʶʽʰΣ ʰˉˈ ˍˇ ʴˈ˄ʰˍˇ ʷ˖ˌ ˍʹ˄ ˉˇʵˇˁ˄ʹ˃ʽˁʺ ʱˊʻˊ˖ˋʹΦ  

ʅˍʰˍʽˋˍʽˁʺ ʰ˄ʱ˂ˎˋʹ 

 ɶ ˋˍʰˍʽˋˍʽˁʺ ʰ˄ʱ˂ˎˋʹ ʷʴʽ˄ʶ ˃ʶ ˍʹ˄ ˔ˊʺˋʹ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ SPSS ˄ΦнуΦ ɱʽʰ ˍʹ˄ ʶˉʶ˅ʶˊʴʰˋʾʰ 

ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ʰ˄ʱ˂ˎˋʹ ʵʽʰˁˏ˃ʰ˄ˋʹˌ ʶˉʰ˄ʰ˂ʰ˃ʲʰ˄ˈ˃ʶ˄˖˄ ˃ʶˍˊʺˋʶ˖˄ ʴʽʰ ˍˇ˄ 

ʷ˂ʶʴ˔ˇ ˉʽʻʰ˄˗˄ ʵʽʰ˒ˇˊ˗˄ ˃ʶˍʰ˅ˏ ˍ˖˄ ˉʰˊʶ˃ʲʱˋʶ˖˄ ˁʰʽ ˍ˖˄ ˃ʶˍˊʺˋʶ˖˄Φ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ 

ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˖ˌ ˃ʷˋʹ ˍʽ˃ʺ  ҕ ˍˎˉʽˁʺ ʰˉˈˁ˂ʽˋʹΣ ˍˇ ʶˉʾˉʶʵˇ ˋʹ˃ʰ˄ˍʽˁˈˍʹˍʰˌ ˇˊʾˋˍʹˁʶ ˋʶ p=0,05. 
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ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ 

ʁ ˃ʷˋˇˌ ˈˊˇˌ ʹ˂ʽˁʾʰˌ ˍ˖˄ ˋˎ˃˃ʶˍʶ˔ˈ˄ˍ˖˄ ˍʹˌ ˇ˃ʱʵʰˌ ˍ˖˄ ʵʽʰˍʱˋʶ˖˄ ʺˍʰ˄ ˍʰ отΣрҕнΣнс ʷˍʹΦ 

ʅˍʹ˄ ʰ˄ʱ˂ˎˋʹ ʵʽʰˁˏ˃ʰ˄ˋʹˌΣ ʹ ˉˊ˗ˍʹ ˃ʷˍˊʹˋʹ ʶʾ˔ʶ ʻʶˍʽˁʺ ˁʰʽ ˃ʶʴʱ˂ʹˌ ʷ˄ˍʰˋʹˌ ˋˎˋ˔ʷˍʽˋʹ ˃ʶ ˈ˂ʶˌ ˍʽˌ 

ˎˉˈ˂ˇʽˉʶˌ ˃ʶˍˊʺˋʶʽˌΦ ɶ ʻʶˍʽˁʺ ˋˎˋ˔ʷˍʽˋʹ ˋʹ˃ʰʾ˄ʶʽ ˈˍʽ ˈˍʰ˄ ʰˎ˅ʱ˄ʶˍʰʽ ʹ ˃ʽʰ ˃ʶˍʰʲ˂ʹˍʺ ʰˎ˅ʱ˄ʶˍʰʽ 

ˁʰʽ ʹ ʱ˂˂ʹ ˃ʶˍʰʲ˂ʹˍʺΦ ɶ ˃ʶʴʰ˂ˏˍʶˊʹ ˋˎˋ˔ʷˍʽˋʹ ˋʹ˃ʶʽ˗˄ʶˍʰʽ ˃ʶˍʰ˅ˏ ˍʹˌ мʹˌ ʵʽʱˍʰˋʹˌ ˁʰʽ ˍʹˌ тʹˌ 

ʵʽʱˍʰˋʹˌΦ 

ʁ ˃ʷˋˇˌ ˈˊˇˌ ʹ˂ʽˁʾʰˌ ˍ˖˄ ˋˎ˃˃ʶˍʶ˔ˈ˄ˍ˖˄ ˍʹˌ ˇ˃ʱʵʰˌ ˍ˖˄ ˃ʰ˂ʱ˅ʶ˖˄ ʺˍʰ˄ ˍʰ осΣооҕнΣон ʷˍʹΦ 

ʅˍʹ˄ ʰ˄ʱ˂ˎˋʹ ʵʽʰˁˏ˃ʰ˄ˋʹˌ ʰ˄ʶ˅ʰˊˍʺˍ˖ˌ ˉˇʵʽˇˏ ʹ ˉˊ˗ˍʹ ˃ʷˍˊʹˋʹ ʶʾ˔ʶ ʻʶˍʽˁʺ ˁʰʽ ˃ʶʴʱ˂ʹˌ ʷ˄ˍʰˋʹˌ 

ˋˎˋ˔ʷˍʽˋʹ ˃ʶ ˈ˂ʶˌ ˍʽˌ ˎˉˈ˂ˇʽˉʶˌ ˃ʶˍˊʺˋʶʽˌΦ ɶ ˃ʶʴʰ˂ˏˍʶˊʹ ˋˎˋ˔ʷˍʽˋʹ ˋʹ˃ʶʽ˗˄ʶˍʰʽ ˃ʶˍʰ˅ˏ ˍʹˌ мʹˌ 

ʵʽʱˍʰˋʹˌ ˁʰʽ ˍʹˌ нʹˌ ɻ ʽʱˍʰˋʹˌΦ  

ʅˍʹ ˋˎ˄ʷ˔ʶʽʰΣ ˁʱ˄ʰ˃ʶ ˋˏʴˁˊʽˋʹ ˃ʷˋ˖˄ ˈˊ˖˄ ˃ʶ ˍʹ˄ ʵʽʱˍʰˋʹ ʵʶ˅ʽˇˏΣ ʰˊʽˋˍʶˊˇˏ ˉˇʵʽˇˏ ˁʰʽ 

ˍʹ˄ ˃ʱ˂ʰ˅ʹ ʵʶ˅ʽˇˏΣ ʰˊʽˋˍʶˊˇˏ ˉˇʵʽˇˏΦ ɲʶ˄ ˉˊˇʷˁˎ˕ʶ ˁʰ˃ʾʰ ˋˍʰˍʽˋˍʽˁʺ ˋʹ˃ʰ˄ˍʽˁˈˍʹˍʰΣ ˁʰʻ˗ˌ 

pҔлΣлрΦ ʆʷ˂ˇˌ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˋˏʴˁˊʽˋʹ ˍ˖˄ ˃ʷˋ˖˄ ˈˊ˖˄ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ˃ʶˍˊʺˋʶ˖˄ ˍ˖˄ 

ʵʽʰˍʱˋʶ˖˄ ˍˇˎ ˉˇʵʽˇˏ ˁʰʽ ˍˇˎ ˋˎ˄ˈ˂ˇˎ ˍ˖˄ ˃ʶˍˊʺˋʶ˖˄ ˍ˖˄ ˃ʰ˂ʱ˅ʶ˖˄ ˍˇˎ ˉˇʵʽˇˏΦ 

 

ʅˎʸʺˍʹˋʹ - ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ 

ʅˍʹ˄ ˉʰˊˇˏˋʰ ʷˊʶˎ˄ʰ ˃ʶ˂ʶˍʺʻʹˁʶ ʹ ʶˉʾʵˊʰˋʹ ˍ˖˄ ˉʰʻʹˍʽˁ˗˄ ʵʽʰˍʱˋʶ˖˄ ˁʰʽ ˍʹˌ ˃ʱ˂ʰ˅ʹˌ 

ˋˍʹ˄ ʶ˂ʰˋˍʽˁˈˍʹˍʰ ˍˇˎ ʴʰˋˍˊˇˁ˄ʹ˃ʾˇˎ ˃ˎΣ  ʰˋˁˇˏ˃ʶ˄ˇˎˌ ʹ˂ʽˁʾʰˌ он ʷ˖ˌ офʶˍ˗˄Φ ɱʽʰ ˍˇ˄ ˋˁˇˉˈ ʰˎˍˈ 

ʶ˒ʰˊ˃ˈˋˍʹˁʰ˄ ʰ˄ˍʾˋˍˇʽ˔ʰ ˉʶʽˊʰ˃ʰˍʽˁʱ ˉˊ˖ˍˈˁˇ˂˂ʰ ˋʶ ʵˏˇ ˇ˃ʱʵʶˌΦ ʁʽ ʷˊʶˎ˄ʶˌ ˉˇˎ ʷ˔ˇˎ˄ ʵʽʶ˅ʰ˔ʻʶʾ 

ˋˍˇ ˉʰˊʶ˂ʻˈ˄ ʵʶʾ˔˄ˇˎ˄ ˉ˖ˌ ˇ ʶ˂ʱ˔ʽˋˍˇˌ ˔ˊˈ˄ˇˌ ʶˁˍʷ˂ʶˋʹˌ ʶ˄ˈˌ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˉʰʻʹˍʽˁ˗˄ 

ʵʽʰˍʱˋʶ˖˄Σ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ˎˉʱˊ˅ˇˎ˄ ʶˉʽʵˊʱˋʶʽˌΣ ʶʾ˄ʰʽ с-у ʶʲʵˇ˃ʱʵʶˌ όKokkonen et alΣ нллтύΣ ʶ˄˗ 

ʴʽʰ ˍʹ ˃ʱ˂ʰ˅ʹ ʷ˔ˇˎ˄ ˒ʰ˄ʶʾ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˋʶ ˃ʽˁˊˈˍʶˊʰ ˔ˊˇ˄ʽˁʱ ʵʽʰˋˍʺ˃ʰˍʰ ʰ˂˂ʱ ʴʽʰ ˍˇˎ˂ʱ˔ʽˋˍˇ˄ 

мл ˂ʶˉˍʱ ʶʲʵˇ˃ʰʵʽʰʾ˖ˌ όDavis et al., 2020, Yildiz et al., 2020, Yoshimura et al., 2021, Yoshimura et al., 

нлннύΦ ɶ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˍ˖˄ ˋˍʰˍʽˁ˗˄ ʵʽʰˍʱˋʶ˖˄ ˎˉˇˋˍʹˊʾʸʶˍʰʽ ʰˉˈ ˍˇˎˌ Boora & Sharma 

(2016), oʽ ˇˉˇʾˇʽ ʶ˅ʷˍʰˋʰ˄ ˍˇˎˌ ˇˉʾˋʻʽˇˎˌ ˃ʹˊʽʰʾˇˎˌΦ ɶ ˋˍʰˍʽˁʺ ˍˇˎˌ ʰ˄ʱ˂ˎˋʹ ʷʵʶʽ˅ʶ ˈˍʽ ˇʽ ˋˍʰˍʽˁʷˌ 

ʵʽʰˍʱˋʶʽˌ ол ʵʶˎˍʶˊˇ˂ʷˉˍ˖˄ ʶʾ˄ʰʽ ˃ʾʰ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʺ ʵʽʱˊˁʶʽʰ ʴʽʰ ˍʹ˄ ʰˏ˅ʹˋʹ ˍʹˌ ʶ˂ʰˋˍʽˁˈˍʹˍʰˌ 

ˍ˖˄ ˇˉʾˋʻʽ˖˄ ˃ʹˊʽʰʾ˖˄Φ  

ʅˍʹ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ʷ˔ʶʽ ʰ˄ʰ˒ʶˊʻʶʾ ˈˍʽ ʹ ˋˇˎʹʵʽˁʺ ˍʶ˔˄ʽˁʺ ˃ʱ˂ʰ˅ʹˌ ˍ˖˄ ˇˉʾˋʻʽ˖˄ ˃ʹˊʽʰʾ˖˄ 

ʷ˔ʶʽ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʺ ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹ ˋˍʹ˄ ʶˎʶ˂ʽ˅ʾʰ ʰˎˍ˗˄Φ ʆˇ ˋˇˎʹʵʽˁˈ ˃ʰˋʱʸ ˋˍˇ ˇˉʾˋʻʽˇ 

˃ʷˊˇˌ ˍˇˎ ˃ʹˊˇˏ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ʰˎ˅ʱ˄ʶʽ ˋʹ˃ʰ˄ˍʽˁʱ ˍʹ˄ ʶˎ˂ˎʴʽˋʾʰ ˍ˖˄ ˇˉʾˋʻʽ˖˄ ˃ʹˊʽʰʾ˖˄ ˋʶ ʰʻ˂ʺˍˊʽʶˌΣ 

ʹ ˇˉˇʾʰ ˉʰˊʰ˃ʷ˄ʶʽ ʴʽʰ р ʹ˃ʷˊʶˌ ʰˁˈ˃ʹ ˁʰʽ ˃ʶˍʱ ˍʹ ʵʽʰˁˇˉʺ ˍˇˎ ˃ʰˋʱʸ όYŀǳǊ ϧ {ƛƴƘŀΣ нлнлύΦ ʅʶ 

ʰ˄ˍʾˋˍˇʽ˔ʹ ˃ʶ˂ʷˍʹ ʴʽʰ ˍʹ˄ ʵʽʶˊʶˏ˄ʹˋʹ ˍʹˌ ʶˉʾʵˊʰˋʹˌ ˍʹˌ ʵˎ˄ʰ˃ʽˁʺˌ ˁʽ˄ʹˍˇˉˇʾʹˋʹˌ ˃ʰ˂ʰˁ˗˄ ʽˋˍ˗˄ 

ˋˍʹ˄ ʶˎˁʰ˃˕ʾʰ ˍ˖˄ ˇˉʾˋʻʽ˖˄ ˃ʹˊʽʰʾ˖˄ ˋʶ ˎʴʽʺ ʱˊˊʶ˄ʰ ʱˍˇ˃ʰΦ ɳ˒ʰˊ˃ˈˋˍʹˁʶ ˋˇˎʹʵʽˁʺ ˃ʱ˂ʰ˅ʹ ˋˍˇˎˌ 

ʶ˅ʶˍʰʸˈ˃ʶ˄ˇˎˌ ˃ˏʶˌ ʴʽʰ ˍʹ˄ ˉʶʽˊʰ˃ʰˍʽˁʺ ˇ˃ʱʵʰ ˁʰʽ ˍʹ˄ ˇ˃ʱʵʰ ʶ˂ʷʴ˔ˇˎΦ ɶ ʵʽʰ˒ˇˊʱ ʺˍʰ˄ ʹ ʶʽˋʰʴ˖ʴʺ 

ʵˎ˄ʰ˃ʽˁ˗˄ ˍʶ˔˄ʽˁ˗˄ ˋˍʹ˄ ˉˊ˗ˍʹΦ ɲʽʰˉʽˋˍ˗ʻʹˁʶ ˈˍʽ ˎˉʺˊ˔ʰ˄ ˋʹ˃ʰ˄ˍʽˁʷˌ ʰˎ˅ʺˋʶʽˌ ˋˍˇ ˃ʺˁˇˌ ˍ˖˄ 

ˇˉʾˋʻʽ˖˄ ˃ʹˊʽʰʾ˖˄ ʰ˂˂ʱ ʵʶ˄ ʲˊʷʻʹˁʰ˄ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʷˌ ʵʽʰ˒ˇˊʷˌ ˃ʶˍʰ˅ˏ ˍ˖˄ ʵʽʰ˒ˇˊʶˍʽˁ˗˄ 

ˍˏˉ˖˄ ˃ʱ˂ʰ˅ʹˌΦ ɴʵʶʽ˅ʶ ˋʹ˃ʰ˄ˍʽˁʺ ʲˊʰ˔ˎˉˊˈʻʶˋ˃ʹ ʶˉʾʵˊʰˋʹ ˋˍʹ˄ ʶˎ˂ˎʴʽˋʾʰ ˍ˖˄ ˃ˎ˗˄Σ ʰ˂˂ʱ ʵʶ˄ 

ʶ˅ʶˍʱˋˍʹˁʶ ʹ ˃ʰˁˊˇˉˊˈʻʶˋ˃ʹ ʶˉʾʵˊʰˋʹ ˍˇˎˌ όHopper et al., 2005). 

ʅˍʹ˄ ˉʰ˂ʽˈˍʶˊʹ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ʲˊʷʻʹˁʶ ʷˊʶˎ˄ʰ ʹ ˇˉˇʾʰ ʶ˅ʶˍʱʸʶʽ ˍʹ˄ ˉˊˇʻʷˊ˃ʰ˄ˋʹΣ ˍʽˌ 

ʵʽʰˍʱˋʶʽˌ ˁʰʽ ˍʽˌ ˍʶ˔˄ʽˁʷˌ ˃ʱ˂ʰ˅ʹˌ ˋˍʹ˄ ʶˉʾʵˊʰˋʹ ˍˇˎˌ ˋˍˇ ʶˏˊˇˌ ˁʾ˄ʹˋʹˌ ˍ˖˄ ˁʱˍ˖ ʱˁˊ˖˄Φ ʁʽ 

ʵʽʰˍʱˋʶʽˌ ˇʵʺʴʹˋʰ˄ ˋʶ ˋʹ˃ʰ˄ˍʽˁʱ ʰˎ˅ʹ˃ʷ˄ˇ ʶˏˊˇˌ ˁʱ˃˕ʹˌκʷˁˍʰˋʹˌ ʽˋ˔ʾˇˎΣ ʰˉʰʴ˖ʴʺˌ ʽˋ˔ʾˇˎΣ 

ˁʱ˃˕ʹˌ ʴˈ˄ʰˍˇˌ ˁʰʽ ˊʰ˔ʽʰʾʰ ˁʱ˃˕ʹ ʰˋˍˊʰʴʱ˂ˇˎΦ ʆˇ ʰˉˇˍʷ˂ʶˋ˃ʰ ʺˍʰ˄ ˋʹ˃ʰ˄ˍʽˁʱ ˃ʶʴʰ˂ˏˍʶˊˇ ʰˉˈ 

ʰˎˍˈ ˉˇˎ ʶˉʽˍˎʴ˔ʱ˄ʶˍʰʽ ˃ʶ ˍˇ ˃ʰˋʱʸ ˁʰʽ ˍˇ ʸʷˋˍʰ˃ʰ ˅ʶ˔˖ˊʽˋˍʱ ʺ ˋʶ ˋˎ˄ʵˎʰˋ˃ˈΦ  
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ɾˈ˄ˇ ʹ ˊʰ˔ʽʰʾʰ ˁʱ˃˕ʹ ˍˇˎ ʰˋˍˊʰʴʱ˂ˇˎ ʶˉʹˊʶʱˋˍʹˁʶ ʰˉˈ ˍˇ ˃ʰˋʱʸ ˁʰʽ ˍˇ ʸʷˋˍʰ˃ʰΦ ʁʽ 

ʶˊʶˎ˄ʹˍʷˌ ˉˊˇˋʵʽˈˊʽˋʰ˄ ˈˍʽ ʴʽʰ ˍˇˎˌ ˃ˏʶˌ ˍʹˌ ʴʱ˃ˉʰˌ ʰˎ˅ʱ˄ʶˍʰʽ ˍˇ ˃ʺˁˇˌ ˍ˖˄ ˃ˎ˗˄ ʰ˄ʶ˅ʰˊˍʺˍ˖ˌ ʰ˄ 

ʻʰ ˉˊʰʴ˃ʰˍˇˉˇʽʹʻˇˏ˄ ˃ʰ˂ʱ˅ʶʽˌ ʺ ʵʽʰˍʱˋʶʽˌ όWiktorsson-aǀƭƭŜǊ, et al., 1983). 

 ɮˎˍʺ ʹ ˃ʶ˂ʷˍʹ ʷʵʶʽ˅ʶ ˈˍʽ ˇʽ ˋˍʰˍʽˁʷˌ ʵʽʰˍʱˋʶʽˌ ˁʰʽ ˇʽ ˍʶ˔˄ʽˁʷˌ ˃ʱ˂ʰ˅ʹˌ ʶʾ˄ʰʽ ʶ˅ʾˋˇˎ 
ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʷˌ ˃ʷʻˇʵˇʽ ˁʰʽ ʰˎ˅ʱ˄ˇˎ˄ ˍʹ˄ ʶˎʶ˂ʽ˅ʾʰ ˍˇˎ ʴʰˋˍˊˇˁ˄ʹ˃ʾˇˎΦ ʍˋˍˈˋˇ ˔ˊʶʽʱʸʶˍʰʽ 
ˉʶˊʰʽˍʷˊ˖ ʷˊʶˎ˄ʰ ˁʰʽ ˋʶ ʱ˂˂ʶˌ ˃ˎʿˁʷˌ ˇ˃ʱʵʶˌ ˃ʶ ˍʽˌ ʾʵʽʶˌ ˉʶʽˊʰ˃ʰˍʽˁʷˌ ˃ʶʻˈʵˇˎˌΦ ɳˉʾˋʹˌ 
ʶʾ˄ʰʽ ˋʹ˃ʰ˄ˍʽˁˈ ˄ʰ ˃ʶ˂ʶˍʹʻʶʾ ˋʶ ˃ʶʴʰ˂ˏˍʶˊˇ ʵʶʾʴ˃ʰ ʹ ˉʰˊʰˉʱ˄˖ ˉʰˊʷ˃ʲʰˋʹΣ ʷˍˋʽ ˗ˋˍʶ ˄ʰ 
ʵʽʰˉʽˋˍ˖ʻʶʾ ˈˍʽ ʽˋ˔ˏʶʽ ʴʽʰ ʱ˂˂ʶˌ ʹ˂ʽˁʽʰˁʷˌ ˇ˃ʱʵʶˌΦ 
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Abstract 

 In the literature we see that muscle flexibility is very important for athletes and non-athletes. 

Flexibility can affect both coordination and movement patterns. Lack of flexibility can account for lack 

of coordination and clumsy movement patterns due to loss of neuromuscular control. It also appears 

that reduced flexibility is a contributing factor to muscle injury. The purpose of this research was to 

investigate the effect of massage and stretching on improving the elasticity of the gastrocnemius 

muscle. The sample consisted of 30 people who engage in gymnastics as an amateur with the aim of 

improving their physical condition, who were selected by random sampling using the lottery method. 

They were divided into 2 groups of 15 people to follow an experimental program. One group aged 

отΦпт ҕ нΦнс ȅŜŀǊǎ ŦƻƭƭƻǿŜŘ ŀ р-minute stretching program on each leg after a 10-minute warm-up. 

The second experimental group followed a 10-minute massage program on the gastrocnemius of each 

leg. The program for both groups lasted 7 weeks, where each week 2 training units and 2 massage 

sessions were performed respectively. 9 measurements were made, 1 before the start of the 

experimental design, 1 at the end of each week and 1 one week after the end of the program. The data 

was collected with a digital metal goniometer. The results showed for each group separately that the 

first measurement had a positive and strong correlation with all subsequent measurements regardless 

of foot, because p<0.05. An ANOVA analysis of variance was performed to compare the two groups in 

which no statistical significance emerged as p>0.05. In conclusion, both methods can be used to 

improve the elasticity of the gastrocnemius muscle. Additional research is suggested in other muscle 

groups and with additional myofascial relaxation and stretching techniques. 

 

Key words: massage, stretching, elasticity, gastrocnemius 
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ɸɳʄɮʃɳʇʆɹɼɶ ɮʅɼɶʅɶ ʅʆʁ ɿɳʄʁ ʅɳ ʃɮʋʇʅɮʄɼɮ ɮʆʁɾɮ 
 

ʋʱ˃ˉʰ ɵΦΣ ɾˉʰ˅ʶʲʱ˄ʹ ɾΦΣ ɱʽˇ˒ˍˋʾʵˇˎ ɮΦΣ ʄˈˁʰ ʅΦ 
 

ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʅ˔ˇ˂ʺ ɳˉʽˋˍʺ˃ʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ ɮʻ˂ʹˍʽˋ˃ˇˏ 

 

ʃʶˊʾ˂ʹ˕ʹ 

ɶ ˉʰ˔ˎˋʰˊˁʾʰ ˉ˂ʺˍˍʶʽ ˍʹ˄ ˉʰʴˁˈˋ˃ʽʰ ˁˇʽ˄ˈˍʹˍʰ ˁʰʽ ˉˊˇˋʲʱ˂˂ʶʽ ˍˈˋˇ ʶ˄ʺ˂ʽˁʰ ˈˋˇ ˁʰʽ 

ʰ˄ʺ˂ʽˁʰ ʱˍˇ˃ʰΦ ɶ ˋ˔ʷˋʹ ˃ʶˍʰ˅ˏ ˒ˎˋʽˁʺˌ ʵˊʰˋˍʹˊʽˈˍʹˍʰˌ ˁʰʽ ˉʰ˔ˎˋʰˊˁʾʰˌ ʶʾ˄ʰʽ ʰʵʽʰ˃˒ʽˋʲʺˍʹˍʹΦ ʁ 

ˋˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ʷˊʶˎ˄ʰˌ ʺˍʰ˄ ˄ʰ ʵʽʶ˅ʱʴʶʽ ˃ʽʰ ʰ˄ʰˋˁˈˉʹˋʹ ʶˊʶˎ˄˗˄ ʴʽʰ ˍʹ˄ ʶˉʾʵˊʰˋʹ ˍʹˌ 

ʻʶˊʰˉʶˎˍʽˁʺˌ ʱˋˁʹˋʹˌ ˋˍˇ ˄ʶˊˈ ˋʶ ˉʰ˔ˏˋʰˊˁʰ ʱˍˇ˃ʰΦ ɶ ʰ˄ʰʸʺˍʹˋʹ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˋˍʹ˄ 

ʹ˂ʶˁˍˊˇ˄ʽˁʺ ʲʱˋʹ ʵʶʵˇ˃ʷ˄˖˄ PubMedΣ ʴʽʰ ˍʹ˄ ˉʶˊʾˇʵˇ нлмо-нлноΣ ˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ˍʽˌ ˒ˊʱˋʶʽˌ-

˂ʷ˅ʶʽˌ ˁ˂ʶʽʵʽʱΥ άƘȅŘǊƻǘƘŜǊŀǇȅ ŦƻǊ ƻōŜǎŜέΣ άƻōŜǎƛǘȅ ŀƴŘ ŀǉǳŀǘƛŎ ŜȄŜǊŎƛǎŜέΣ ΨΨŀǉǳŀǘƛŎ ŎȅŎƭƛƴƎ ŀƴŘ 

ƻōŜǎƛǘȅέΣ άŀǉǳŀǘƛŎ ǘǊŜŀŘƳƛƭƭ ŀƴŘ ƻōŜǎƛǘȅέΣ άŀǉǳŀ ŀŜǊƻōƛŎǎ ŀƴŘ ƻōŜǎƛǘȅέΦ ʅˎ˄ˇ˂ʽˁʱ ʲˊʷʻʹˁʰ˄ уо ʱˊʻˊʰΣ 

ʶˁ ˍ˖˄ ˇˉˇʾ˖˄ ˍʰ мп ˉ˂ʹˊˇˏˋʰ˄ ˍʰ ˁˊʽˍʺˊʽʰ ʷ˄ˍʰ˅ʹˌ ˁʰʽ ʰ˄ʰ˂ˏʻʹˁʰ˄ ʵʽʶ˅ˇʵʽˁʱΦ ɳ˅ʶˍʱˋˍʹˁʶ ʹ 

ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˍ˖˄ ʵʽʰ˒ˈˊ˖˄ ˃ʶʻˈʵ˖˄ ʱˋˁʹˋʹˌ ˋˍˇ ˄ʶˊˈΣ ˃ʶ ʲʱˋʹ ˍʽˌ ʶˎˁˇ˂ʾʶˌ ˁʰʽ ˍʽˌ 

ʵˎˋˁˇ˂ʾʶˌ ˁʱʻʶ ˃ʶʻˈʵˇˎ ˁʰʽ ˂ʺ˒ʻʹˁʶ ˎˉˈ˕ʹ ˁʰˍʱ ˉˈˋˇ ʺˍʰ˄ ˉˊˇˋʽˍʷˌ ˋˍʹ˄ ˉ˂ʶʽˇ˄ˈˍʹˍʰΦ ʁʽ 

ˉʶˊʽˋˋˈˍʶˊʶˌ ˉʰˊʶ˃ʲʰˍʽˁʷˌ ˃ʶ˂ʷˍʶˌ ʶʾ˔ʰ˄ ʵʽʱˊˁʶʽʰ ʰˉˈ с ʷ˖ˌ мп ʶʲʵˇ˃ʱʵʶˌΣ ˃ʶ ˋˎ˄ʶʵˊʾʶˌ ол ʷ˖ˌ 

сл ˂ʶˉˍ˗˄ ˁʰʽ ˋˎ˔˄ˈˍʹˍʰ н-о ˒ˇˊʷˌ ˍʹ˄ ʶʲʵˇ˃ʱʵʰΦ ʅˍʹ˄ ˉ˂ʶʽˇ˄ˈˍʹˍʰ ˍ˖˄ ʱˊʻˊ˖˄ ˁʰˍʰʴˊʱ˒ʹˁʰ˄ 

ˋˍˇ˔ʶˎ˃ʷ˄ʰ ˉˊˇʴˊʱ˃˃ʰˍʰ ʱˋˁʹˋʹˌ ˋˍˇ ˄ʶˊˈ ʴʽʰ ˍʹ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ʰʶˊˈʲʽʰˌ ʽˁʰ˄ˈˍʹˍʰˌΣ ˍʹ ˃ʶʾ˖ˋʹ 

ˍˇˎ ɲɾʅΣ ˁʰʽ ˍʹ˄  ʶ˄ʵˎ˄ʱ˃˖ˋʹ ˍˇˎ ʰˋʻʶ˄ʺΣ ˁʰʻ˗ˌ ˁʰʽ ˍʹ ʵʹ˃ʽˇˎˊʴʾʰ ˃ʽʰˌ ʰʻ˂ʹˍʽˁʺˌ ˊˇˎˍʾ˄ʰˌ ˃ʶ 

ʰˉˇˍʷ˂ʶˋ˃ʰ ˍʹ ʵʽʰ ʲʾˇˎ ʱˋˁʹˋʹΦ ɶ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˍʹˌ ˉʰ˔ˎˋʰˊˁʾʰˌ ˃ʷˋ˖ ˍʹˌ ˎʵˊˇʻʶˊʰˉʶʾʰˌ 

ʰˉˇʵʶʾ˔ʻʹˁʶ ʽʵʽʰʾˍʶˊʰ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʺΣ ˃ʶ ˍʽˌ ˉʽˇ ˁʰˍʱ˂˂ʹ˂ʶˌ ˃ˇˊ˒ʷˌ ˎʵˊˇʻʶˊʰˉʶʾʰˌ ˄ʰ ʶʾ˄ʰʽ ˍˇ 

ˉʶˊˉʱˍʹ˃ʰ ˁʰʽ ˍˇ ˍˊʷ˅ʽ˃ˇ ˋˍˇ ˄ʶˊˈΣ ˍˇ ŀǉǳŀ ŀŜǊƻōƛŎǎΣ ʹ ˉˇʵʹ˂ʰˋʾʰ ˋˍˇ ˄ʶˊˈ ˁʰʽ ˃ʽʰ ˉˇʽˁʽ˂ʾʰ 

ʰˋˁʺˋʶ˖˄ ˋˍˇ ˄ʶˊˈΦ ɲʽʰ˒ʱ˄ʹˁʶ ʰˁˈ˃ʹ ˈˍʽ ʹ ʱˋˁʹˋʹ ˋˍˇ ˄ʶˊˈ ˉʰˊʷ˔ʶʽ ˋˍˇˎˌ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ˍʹ 

ʵˎ˄ʰˍˈˍʹˍʰ ˉˊˇˋʰˊ˃ˇʴʺˌ ˍʹˌ ʷ˄ˍʰˋʹˌ ˁʰʽ ˍˇˎ ʲʰʻ˃ˇˏ ʵˎˋˁˇ˂ʾʰˌ ˍ˖˄ ʰˋˁʺˋʶ˖˄Φ ɮ˅ʽˇˋʹ˃ʶʾ˖ˍʶˌ 

ʶʾ˄ʰʽ ˇʽ ʽʵʽˈˍʹˍʶˌ ˍˇˎ ˄ʶˊˇˏ ˉˇˎ ˋˎ˃ʲʱ˂ˇˎ˄ ˋˍʹ˄ ʰˉˇ˒ˈˊˍʽˋʹ ˍ˖˄ ˁʰˍʰˉˇ˄ʹ˃ʷ˄˖˄ ʰˊʻˊ˗ˋʶ˖˄Σ ̀ ˍʹ˄ 

ʰˉˇ˒ˎʴʺ ˍˊʰˎ˃ʰˍʽˋ˃˗˄Σ ˋˍʹ ʻʶˊ˃ˇˊˏʻ˃ʽˋʹ ˍˇˎ ˋ˗˃ʰˍˇˌ ˁʰʽ ˉʰˊʱ˂˂ʹ˂ʰ ˋˍʹ˄ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʺ 

ʶ˄ʵˎ˄ʱ˃˖ˋʺ ˍˇˎΦ ʅˎ˃ˉʶˊʰˋ˃ʰˍʽˁʱΣ ʹ ʷ˂˂ʶʽ˕ʹ ˒ˎˋʽˁʺˌ ˁʰˍʱˋˍʰˋʹˌΣ ˍˇ ˉʶˊʾˋˋʽˇ ʲʱˊˇˌ ˁʰʽ ʹ 

ˉˇʽˈˍʹˍʰ ʸ˖ʺˌ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ˉʰˊˇˎˋʽʱʸˇˎ˄ ˋʹ˃ʰ˄ˍʽˁʺ ʲʶ˂ˍʾ˖ˋʹ ʰˉˈ ˍʹ ˋˎ˃˃ʶˍˇ˔ʺ ˉʰ˔ˏˋʰˊˁ˖˄ 

ʰˍˈ˃˖˄ ˋʶ ˉˊˇʴˊʱ˃˃ʰˍʰ ʻʶˊʰˉʶˎˍʽˁʺˌ ʱˋˁʹˋʹˌ ˋˍˇ ˄ʶˊˈΦ ɶ ʱˋˁʹˋʹ ˋˍˇ ˄ʶˊˈ ˃ˉˇˊʶʾ ˄ʰ ˋˎ˄ʽˋˍʱˍʰʽ 

ʰ˄ʶˉʽ˒ˏ˂ʰˁˍʰ ˖ˌ ʷ˄ʰˌ ˍˊˈˉˇˌ ʻʶˊʰˉʶʾʰˌ ʴʽʰ ˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˍʹˌ ˉʰ˔ˎˋʰˊˁʾʰˌΦ  

ɽʷ˅ʶʽˌ ˁ˂ʶʽʵʽʱ: ̄ ʰ˔ˎˋʰˊˁʾʰΣ ˎʵˊˇʻʶˊʰˉʶʾʰΣ ʻʶˊʰˉʶˎˍʽˁʺ ʱˋˁʹˋʹ 
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ɸɳʄɮʃɳʇʆɹɼɶ ɮʅɼɶʅɶ ʅʆʁ ɿɳʄʁ ʅɳ ʃɮʋʇʅɮʄɼɮ ɮʆʁɾɮ 

ɳʽˋʰʴ˖ʴʺ 

ɮˉˈ ˍʰ ˍʷ˂ʹ ˍˇˎ нлˇˎ ʰʽ˗˄ʰ ˃ʷ˔ˊʽ ˁʰʽ ˋʺ˃ʶˊʰ ˉʰˊʰˍʹˊʶʾˍʰʽ ˉʰʴˁˇˋ˃ʾ˖ˌ ʰˏ˅ʹˋʹ ˍʹˌ 

ˉʰ˔ˎˋʰˊˁʾʰˌΦ ʆˇ ˎˉʶˊʲˇ˂ʽˁˈ ʲʱˊˇˌ ˁʰʽ ʹ ˉʰ˔ˎˋʰˊˁʾʰ ˇˊʾʸˇ˄ˍʰʽ ˖ˌ ʹ ˃ʹ ˒ˎˋʽˇ˂ˇʴʽˁʺ ʺ ˎˉʶˊʲˇ˂ʽˁʺ 

ˋˎˋˋ˗ˊʶˎˋʹ ˂ʾˉˇˎˌ ˉˇˎ ˉʰˊˇˎˋʽʱʸʶʽ ˁʾ˄ʵˎ˄ˇ ʴʽʰ ˍʹ˄ ˎʴʶʾʰΦ ɴ˄ʰˌ ʵʶʾˁˍʹˌ ˃ʱʸʰˌ ˋ˗˃ʰˍˇˌ όɲɾʅύ 

˃ʶʴʰ˂ˏˍʶˊˇˌ ʺ ʾˋˇˌ ˃ʶ ол kg/mϣн ˇˊʾʸʶʽ ʷ˄ʰ ʱˍˇ˃ˇ ˖ˌ ˉʰ˔ˏˋʰˊˁˇ όWHOΣ нлмтύΦ ʁ ˎ˕ʹ˂ˈˍʶˊˇˌ 

ʶˉʽˉˇ˂ʰˋ˃ˈˌ ˍʹˌ ˉʰ˔ˎˋʰˊˁʾʰˌ ˉʰˊʰˍʹˊʺʻʹˁʶ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ ˍʹˌ ɮ˃ʶˊʽˁʺˌ ˁʰʽ ˍʹˌ ɳˎˊ˗ˉʹˌΦ ʅˍʹ˄ 

ɮ˃ʶˊʽˁʺΣ ʰˎ˅ʺʻʹˁʶ ʰˉˈ сΣу҈ ˍˇ мфул ˋʶ ннΣп҈ ˍˇ нлмфΣ ˇ˃ˇʾ˖ˌΣ ˋˍʹ˄ ɳˎˊ˗ˉʹΣ ˍʰ ˉˇˋˇˋˍʱ 

ʰˎ˅ʺʻʹˁʰ˄ ʰˉˈ уΣп҈ ˍˇ мфул ˋʶ нл҈ ˍˇ нлмф ˁʰʽ ˇʽ ˔˗ˊʶˌ ˃ʶ ˍˇ ˎ˕ʹ˂ˈˍʶˊˇ ˉˇˋˇˋˍˈ ˉʰ˔ˏˋʰˊˁ˖˄ 

ʰˍˈ˃˖˄ ʺˍʰ˄ ʹ ʄ˖ˋʾʰ όмрΣф҈ύ ˁʰʽ ʹ ʆˇˎˊˁʾʰ όмтΣр҈ύ όBoutari & Mantzoros, 2022). 

ɲʽʶʻ˄˗ˌ ˇʽ ˍˊˈˉˇʽ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹˌ ˍʹˌ ˉʰ˔ˎˋʰˊˁʾʰˌ ʰ˒ˇˊˇˏ˄ ˍʹ ˒ʰˊ˃ʰˁʶˎˍʽˁʺ ʰʴ˖ʴʺΣ ˍʹ 

ʵʽʰˍˊˇ˒ʺ ˁʰʽ ˍʹ˄ ʱˋˁʹˋʹΦ ɶ ʷ˂˂ʶʽ˕ʹ ˍʹˌ ˍʶ˂ʶˎˍʰʾʰˌ ʷ˔ʶʽ ʰˊ˄ʹˍʽˁˈ ʰ˄ˍʾˁˍˎˉˇ ˋˍˇ˄ ʷ˂ʶʴ˔ˇ ˍˇˎ 

ˋ˖˃ʰˍʽˁˇˏ ʲʱˊˇˎˌ ˁʰʽ ˋˍʹ˄ ˉˇʽˈˍʹˍʰ ʸ˖ʺˌ ˍ˖˄ ʰˋʻʶ˄˗˄ ʴʽΩʰˎˍˈ ʻʰ ˉˊʷˉʶʽ ˄ʰ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʱ˄ʶˍʰʽ ʹ 

ʱˋˁʹˋʹ ˋˍʹ˄ ˁʰʻʹ˃ʶˊʽ˄ˈˍʹˍʱ ˍˇˎˌ όMallardo et alΦΣ нлноύΦ ɾʽʰ ʰˉˈ ˍʽˌ ˉʽˇ ˖˒ʷ˂ʽ˃ʶˌ ˃ˇˊ˒ʷˌ 

ˋ˖˃ʰˍʽˁʺˌ ʵˊʰˋˍʹˊʽˈˍʹˍʰˌ ˋˍʰ ˉʰ˔ˏˋʰˊˁʰ ʱˍˇ˃ʰ ʰˉˇˍʶ˂ʶʾ ʹ ʻʶˊʰˉʶˎˍʽˁʺ ʱˋˁʹˋʹ ˋˍˇ ˄ʶˊˈΦ ʋʱˊʹ 

ˋˍʽˌ ʽʵʽˈˍʹˍʶˌ ˍˇˎ ˄ʶˊˇˏΣ ˈˉ˖ˌ ʹ ʱ˄˖ˋʹΣ ʹ ˉˎˁ˄ˈˍʹˍʰ ˁʰʽ ʹ ʻʶˊ˃ˇˁˊʰˋʾʰΣ ˇʽ ʰˋˁˇˏ˃ʶ˄ˇʽ ʵʶ˄ 

ʶˉʽʲʰˊˏ˄ˇ˄ˍʰʽ ˍˈˋˇ ˋˍʽˌ ʰˊʻˊ˗ˋʶʽˌ ˋʶ ˋ̝̫ˋʹ ˃ʶ ˍʹ˄ ʱˋˁʹˋʹ ˋˍʹ˄ ˅ʹˊʱΣ ʵʽʰˍʹˊʶʾˍʰʽ ˉʽˇ ʶˏˁˇ˂ʰ ʹ 

ʽˋˇˊˊˇˉʾʰ ˍˇˎˌ ˋˍˇ ˎʵʱˍʽ˄ˇ ˉʶˊʽʲʱ˂˂ˇ˄ ˁʰʽ ʰ˄ˍʽ˃ʶˍ˖ˉʾʸˇˎ˄ ˃ʽˁˊˈˍʶˊˇ ˁʾ˄ʵˎ˄ˇ ˉˍ˗ˋʹˌΣ ʶ˄˗ ʻʶˍʽˁˈ 

ʰ˄ˍʾˁˍˎˉˇ ʷ˔ʶʽ ʹ ʱˋˁʹˋʹ ˋˍˇ ˄ʶˊˈ ˁʰʽ ˋˍʹ ʻʶˊ˃ˇˊˎʻ˃ʽˋˍʽˁʺ ˍˇˎˌ ʽˁʰ˄ˈˍʹˍʰ (Coghlan, 2012).  

ɶ ˋˎ˃˃ʶˍˇ˔ʺ ˋʶ ˉˊˇʴˊʱ˃˃ʰˍʰ ʰʶˊˈʲʽʰˌ ʱˋˁʹˋʹˌ ˋˍˇ ˄ʶˊˈΣ ʲʰʵʾˋ˃ʰˍˇˌ ˁʰʽ ˍˊʶ˅ʾ˃ʰˍˇˌΣ 

ˉˇʵʹ˂ʰˋʾʰˌ ˋˍˇ ˄ʶˊˈ ˁʰʽ ʹ ʶˁˍʷ˂ʶˋʹ ˉˇʽˁʽ˂ʾʰˌ ʰˋˁʺˋʶ˖˄ ˉˇˎ ʰ˒ˇˊˇˏ˄ ˍʹ˄ ʴˏ˃˄ʰˋʹ ˈ˂ˇˎ ˍˇˎ 

ˋ˗˃ʰˍˇˌΣ ʵʽʱˊˁʶʽʰˌ с-мп ʶʲʵˇ˃ʱʵ˖˄Σ ʴʽʰ ол˘-сл˘ ˂ʶˉˍʱΣ ˁʰʽ ˃ʶ  ̀ ˎ˔˄ˈˍʹˍʰ н-о ˒ˇˊʷˌ ˍʹ˄ ʶʲʵˇ˃ʱʵʰΣ 

ʻʰ ˇʵʹʴʺˋˇˎ˄ ˍˇ˄ ʰˋʻʶ˄ʺ ˋˍʹ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ʰʶˊˈʲʽʰˌ ʽˁʰ˄ˈˍʹˍʱˌ ˍˇˎΣ ˍʹ˄ ˇ˂ʽˁʺ ˍˇˎ ʶ˄ʵˎ˄ʱ˃˖ˋʹ 

ˁʰʻ˗ˌ ˁʰʽ ˋˍʹ ˃ʶʾ˖ˋʹ ˍˇˎ ɲɾʅ όLee & Oh, 2014). 

ʅˁˇˉˈ ˍʹˌ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ʰ˄ʰˋˁˇˉʽˁʺˌ ʶˊʴʰˋʾʰˌ ʰˉˇˍʷ˂ʶˋʶ ʹ ˃ʶ˂ʷˍʹ ˍʹˌ 

ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰˌ ˍʹˌ ʻʶˊʰˉʶˎˍʽˁʺˌ ʱˋˁʹˋʹˌ ˋˍˇ ˄ʶˊˈ ˋʶ ˉʰ˔ˏˋʰˊˁʰ ʱˍˇ˃ʰΦ 

 

ɾʷʻˇʵˇˌ 

ʅˍʹ˄ ˉʰˊˇˏˋʰ ˃ʶ˂ʷˍʹ ʰ˄ʰʸʹˍʺʻʹˁʰ˄ ʱˊʻˊʰ ˍʹˌ ˍʶ˂ʶˎˍʰʾʰˌ ʵʶˁʰʶˍʾʰˌ όнлмоπнлноύ ˋˍʹ ʲʱˋʹ 
ʵʶʵˇ˃ʷ˄˖˄ άtǳōaŜŘέΣ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ ʻʶˊʰˉʶˎˍʽˁʺ ʱˋˁʹˋʹ ˋˍˇ ˄ʶˊˈ ˋʶ ˉʰ˔ˏˋʰˊˁʰ ʱˍˇ˃ʰΦ ɱʽʰ ˍʹ˄ 
ʶˏˊʶˋʹ ˍ˖˄ ˋ˔ʶˍʽˁ˗˄ ʱˊʻˊ˖˄ ˋˍˇ ʵʽʰʵʾˁˍˎˇ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˇʽ ʶ˅ʺˌ ˒ˊʱˋʶʽˌπ˂ ʷ˅ʶʽˌ ˁ˂ʶʽʵʽʱΥ 
άƘȅŘǊƻǘƘŜǊŀǇȅ ŦƻǊ ƻōŜǎŜέΣ άƻōŜǎƛǘȅ ŀƴŘ ŀǉǳŀǘƛŎ ŜȄŜǊŎƛǎŜέΣ ΨΨŀǉǳŀǘƛŎ ŎȅŎƭƛƴƎ ŀƴŘ ƻōŜǎƛǘȅέΣ άŀǉǳŀǘƛŎ 
ǘǊŜŀŘƳƛƭƭ ŀƴŘ ƻōŜǎƛǘȅέΣ άŀǉǳŀ ŀŜǊƻōƛŎǎ ŀƴŘ ƻōŜǎƛǘȅέ ˁʰʽ ʲˊʷʻʹˁʰ˄ уо ʱˊʻˊʰΦ  

 

ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ 

ʅˍˇ˄ ʃʾ ˄ʰˁʰ мΦ ˋˎ˄ˇ˕ʾʸˇ˄ˍʰʽ ˇʽ ʶ˅ʶˍʰʸˈ˃ʶ˄ʶˌ ˉʰˊʱ˃ʶˍˊˇʽ ˁʰʽ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˍʰ 

ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍ˖˄ ˎˉˈ ʶ˅ʷˍʰˋʹ ʱˊʻˊ˖˄ ˉˇˎ ʰ˒ˇˊˇˏ˄ ˍʹ ʻʶˊʰˉʶˎˍʽˁʺ ʱˋˁʹˋʹ ˋˍˇ ˄ʶˊˈ ˋʶ 

ˉʰ˔ˏˋʰˊˁʰ ʱˍˇ˃ʰΦ  

  

https://pubmed.ncbi.nlm.nih.gov/?sort=date&term=Boutari+C&cauthor_id=35584732
https://pubmed.ncbi.nlm.nih.gov/?sort=date&term=Mantzoros+CS&cauthor_id=35584732


31st International Congress on Physical Education and Sport Science 
9-11 June нлно  Komotini 

 

Sports Injuries and Rehabilitation 
 
 

38 
 

 

ʃʾ˄ʰˁʰˌ мΦ ʅˏ˄ˇ˕ʹ ˍ˖˄ ˉʰˊʰ˃ʷˍˊ˖˄ ˁʰʽ ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˍ˖˄ ˎˉˈ ʶ˅ʷˍʰˋʹ ʱˊʻˊ˖˄ ʴʽʰ ˍʹ 
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ҍ: ˃ ʹ ʵʽʰ˒ˇˊˇˉˇʾʹˋʹ ˍʹˌ ʶ˅ʶˍʰʸˈ˃ʶ˄ʹˌ ˉʰˊʰ˃ʷˍˊˇˎ 

ʅˎʸʺˍʹˋʹ ς ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ 

ɮˉˈ ̱́  ʲʽʲ˂ʽˇʴˊʰ˒ʽˁʺ ʰ˄ʰˋˁˈˉʹˋʹΣ ˉˊˇʷˁˎ˕ʶ ʲʶ˂ˍʾ˖ˋʹ ˋˍˇ ˋˏ˄ˇ˂ˇ ˋ˔ʶʵˈ˄ ˍ˖˄ 

ʶ˅ʶˍʰʸˈ˃ʶ˄˖˄ ˉʰˊʰ˃ʷˍˊ˖˄ ˃ʶ ˍʽˌ ˉʽˇ ˋˎ˔˄ʷˌ ʰ˄ʰ˒ˇˊʷˌ ˄ʰ ʴʾ˄ˇ˄ˍʰʽ ˋˍˇ ɲʶʾˁˍʹ ɾʱʸʰˌ ʅ˗˃ʰˍˇˌ όɲɾʅύ 
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ˁʰʽ ˍʹ˄ ˉʶˊʽ˒ʷˊʶʽʰ ˍʹˌ ˃ʷˋʹˌΦ ɲʽʰ˒ʰʾ˄ʶˍʰʽ ˈˍʽ ˋˍˇ ˎʵʱˍʽ˄ˇ ˉʶˊʽʲʱ˂˂ˇ˄ ˃ˉˇˊʶʾ ˄ʰ ʶ˒ʰˊ˃ˇˋˍʶʾ ˃ʽʰ 

ˉˇʽˁʽ˂ˇ˃ˇˊ˒ʾʰ ʰˋˁʺˋʶ˖˄ ˉˇˎ ˋˎ˃ʲʱ˂ʶʽ ˋˍʹ ˃ʶʾ˖ˋʹ ˍˇˎ ɲɾʅΣ ˋˍʹ˄ ʰˉˇ˒ˈˊˍʽˋʹ ˍ˖˄ ˁʰˍʰˉˇ˄ʹ˃ʷ˄˖˄ 

ʰˊʻˊ˗ˋʶ˖˄ ˁʰʽ ʶˉʰˁˈ˂ˇˎʻʰ ˋˍʹ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ˉˇʽˈˍʹˍʰˌ ʸ˖ʺˌ ˍ˖˄ ˉʰ˔ˏˋʰˊˁ˖˄ ʰˍˈ˃˖˄ (Alberton 

et al., 2021). ʅˎ˃ˉʶˊʰˋ˃ʰˍʽˁʱΣ ʹ ʱˋˁʹˋʹ ˋˍˇ ˄ʶˊˈ ʰˉˇˍʶ˂ʶʾ ˃ʽʰ ˉˊˇˋʽˍʺ ʴʽʰ ˍʹ˄ ˉ˂ʶʽˇ˄ˈˍʹˍʰ ˍ˖˄ 

ʰˋʻʶ˄˗˄ ˃ˇˊ˒ʺ ʱˋˁʹˋʹˌ ˁʰʽ ˉʰˊʱ˂˂ʹ˂ʰ ˇʽ ʽʵʽˈˍʹˍʶˌ ˍˇˎ ˄ʶˊˇˏ ˉˊˇˋ˒ʷˊˇˎ˄ ʰˋ˒ʰ˂ʶʾˌ ˋˎ˄ʻʺˁʶˌ 

ʴˏ˃˄ʰˋʹˌ ˋʶ ˉʰ˔ˏˋʰˊˁʰ ʱˍˇ˃ʰΦ 
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Abstract 

Obesity affects the global community and affects both adults and children. The link between 

physical activity and obesity is indisputable. The purpose of the present investigation was to conduct 

a review of researchers on the effect of therapeutic water exercise in obese individuals. The search 

was carried out in the electronic database PubMed, for the period 2013-2023, using the key phrases: 

"hydrotherapy for obese", "obesity and aquatic exercise", "aquatic cycling and obesity", "aquatic 

treadmill and obesity", "aqua aerobics and obesity". A total of 83 articles were found, of which 14 met 

the inclusion criteria and were thoroughly analysed. The effectiveness of various water exercise 

methods was examined, based on the ease and difficulty of each method and whether it was accessible 

to the majority was taken into account. Most intervention studies ranged in duration from 6 to 14 

weeks, with sessions lasting 30 to 60 minutes and occurring 2-3 times per week. In the benefit of the 

articles, targeted water exercise programs were recorded to improve aerobic capacity, reduce BMI, 

and strengthen the patient, as well as establish a sports routine resulting in lifelong exercise. Treating 

obesity through hydrotherapy has been shown to be particularly effective, with the most suitable 

forms of hydrotherapy being water walking and running, aqua aerobics, water cycling and a variety of 

water exercises. It was also shown that exercising in water provides participants with the ability to 

adjust the intensity and degree of difficulty of the exercises. Noteworthy are the sources of water that 

contribute to the relief of overworked joints, the prevention of injuries, the heat of the body and, at 

the same time, its effective strengthening. In conclusion, lack of physical fitness, greater weight and 

quality of life appear to show significant improvement from the participation of obese individuals in 

therapeutic water exercise programs. Exercising in water can definitely be done as a way to treat 

obesity. 

 

Key words: obesity, hydrotherapy, therapeutic exercise 
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ʃʄʁɱʄɮɾɾɮ ɽɳɹʆʁʇʄɱɹɼɶʅ ɮʃʁʆɮʅʆɮʅɶʅ ɾɳʆɮ ɮʃʁ ʄɶʀɶ ɳʅʍ ɾɶɿɹʅɼʁʇ 

 

ɰʶ˂ʷ˄ˍʸʰˌ ɮΦΣ ɱʽˇ˒ˍˋʾʵˇˎ ɮΦΣ ʃʰˉʰʵʱˁʹ ɮΦ 

 

ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʅ˔ˇ˂ʺ ɳˉʽˋˍʺ˃ʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ ɮʻ˂ʹˍʽˋ˃ˇˏ 

 

ʃʶˊʾ˂ʹ˕ʹ 

ʁʽ ˇʵʹʴʾʶˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˁʰʽ ʹ ˂ʶʽˍˇˎˊʴʽˁʺ ʶ˅ʷ˂ʽ˅ʹ ˍʹˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˍˇˎ ʷˋ˖ ˃ʹ˄ʾˋˁˇˎ 

˃ʶˍʱ ʰˉˈ ˔ʶʽˊˇˎˊʴʽˁʺ ˉʰˊʷ˃ʲʰˋʹ ʵʶ˄ ʶʾ˄ʰʽ ˁʰ˂ʱ ˍʶˁ˃ʹˊʽ˖˃ʷ˄ʹ ˋˍʹ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰΦ ɽˈʴ˖ ˍʹˌ ˃ʶʴʱ˂ʹˌ 

ˋˎ˔˄ˈˍʹˍʰˌ ˍ˖˄ ˊʺ˅ʶ˖˄ ˍˇˎ ˃ʹ˄ʾˋˁˇˎ ˁʰʽ ˍ˖˄ ʶˉʽˉ˂ˇˁ˗˄ ˋˍʹ˄ ˁʰʻʹ˃ʶˊʽ˄ʺ ʸ˖ʺ ˍ˖˄ ʰˋʻʶ˄˗˄Σ ˇʽ 

˒ˎˋʽˇʻʶˊʰˉʶˎˍʷˌ ˉˊʷˉʶʽ ˄ʰ ʴ˄˖ˊʾʸˇˎ˄ ˍʰ ˉˊˇˍʶʽ˄ˈ˃ʶ˄ʰ ˋ˔ʺ˃ʰˍʰ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˃ʶ ˋˍˈ˔ˇ ˍʹ 

ʲʷ˂ˍʽˋˍʹ ʷˁʲʰˋʹ ˍ˖˄ ʰˋʻʶ˄˗˄ ˁʰʽ ˍʹ˄ ʰ˃ʶˋˈˍʶˊʹ ʶˉʽˋˍˊˇ˒ʺ ˍˇˎˌ ˋˍʽˌ ˁʰʻʹ˃ʶˊʽ˄ʷˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ 

ˁʰʽ ˍˇ˄ ʰʻ˂ʹˍʽˋ˃ˈΦ ʅˍˈ˔ˇˌ ʰˎˍʺˌ ˍʹˌ ˃ʶ˂ʷˍʹˌ ˉʶˊʾˉˍ˖ˋʹˌ ʺˍʰ˄ ˄ʰ ˉʶˊʽʴˊʱ˕ʶʽ ˍˇ ˒ˎˋʽˁˇʻʶˊʰˉʶˎˍʽˁˈ 

ˉ˂ʱ˄ˇ ʰˉˇˁʰˍʱˋˍʰˋʹˌΣ ˍʹ ˂ʶʽˍˇˎˊʴʽˁʺ ʶ˅ʷ˂ʽ˅ʹ ˁʰʽ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ʶ˒ʰˊ˃ˇʴʺˌ ˍˇˎ ˋ˔ʶʵʾˇˎ ˋʶ 

мс˔ˊˇ˄ʹ ʰʻ˂ʺˍˊʽʰ ˃ʶ ˊʺ˅ʹ ʷˋ˖ ˃ʹ˄ʾˋˁˇˎ ˃ʶˍʱ ʰˉˈ ˔ʶʽˊˇˎˊʴʽˁʺ ʰˉˇˁʰˍʱˋˍʰˋʹΦ ɶ ˉˊˇˋʷʴʴʽˋʹ ˍʹˌ 

ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˅ʶˁʾ˄ʹˋʶ ˃ʶ ˃ʽʰ ˉˊ˗ʽ˃ʹ ˒ʱˋʹ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˁʰʽ ʰˊʴʺˌ ʷ˄ʰˊ˅ʹˌ ʰˋˁʺˋʶ˖˄Σ 

ʰˁˇ˂ˇˎʻˇˏ˃ʶ˄ʹ ʰˉˈ ˉˊˇˇʵʶˎˍʽˁʺ ˄ʶˎˊˇ˃ˎʿˁʺ ˉˊˇˉˈ˄ʹˋʹ ˁʰʽ ˋˍʹ ˋˎ˄ʷ˔ʶʽʰ ˂ʶʽˍˇˎˊʴʽˁʺ 

ʰˉˇˁʰˍʱˋˍʰˋʹΦ ɶ ʰˋʻʶ˄ʺˌ ˃ˉˈˊʶˋʶ ˄ʰ ʶˉʽˋˍˊʷ˕ʶʽ ˋʶ ˉ˂ʺˊʶˌ ʶˉʾˉʶʵˇ ˋˎ˃˃ʶˍˇ˔ʺˌ ˋʶ мн ʶʲʵˇ˃ʱʵʶˌ 

˃ʶˍʱ ˍʹ˄ ˉʰˊʷ˃ʲʰˋʹΦ ɱʽʰ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍʹˌ ʰʻ˂ʺˍˊʽʰˌ ˃ʶˍʱ ˍʹ˄ ˇ˂ˇˁ˂ʺˊ˖ˋʹ ˍʹˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌ 

˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ˍˇ ˃ˇ˄ˇˉˇʵʽˁˈ ˍʶˋˍ ʱ˂˃ʰˍˇˌ ˁʰʽ ˍˇ ˃ˇ˄ˇˉˇʵʽˁˈ ˍʶˋˍ ˍˊʽ˗˄ ʰ˂˃ʱˍ˖˄Φ ɶ ˉˊˇˋʷʴʴʽˋʹ 

ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˃ʶˍʱ ʰˉˈ ˔ʶʽˊˇˎˊʴʽˁʺ ʰˉˇˁʰˍʱˋˍʰˋʹ ˊʺ˅ʹˌ ˃ʹ˄ʾˋˁˇˎ ˉˇˎ ˉʶˊʽʴˊʱ˒ʶˍʰʽ ˋˍʹ˄ 

ˉʰˊˇˏˋʰ ˃ʶ˂ʷˍʹ ˉʰˊʷ˔ʶʽ ˁʰˍʶˎʻˎ˄ˍʺˊʽʶˌ ʴˊʰ˃˃ʷˌ ˋˍʹ ˂ʺ˕ʹ ˁ˂ʽ˄ʽˁ˗˄ ʰˉˇ˒ʱˋʶ˖˄Φ ɮˉʰʽˍˇˏ˄ˍʰʽ 

ˉʶˊʰʽˍʷˊ˖ ˃ʶ˂ʷˍʶˌ ʴʽʰ ˍʹ˄ ʰˁˊʽʲʺ ʶ˅ʷˍʰˋʹ ˍ˖˄ ˊˎʻ˃˗˄ ʶˉˇˏ˂˖ˋʹˌ ʶ˄ˈˌ ʶˉʽʵʽˇˊʻ˖˃ʷ˄ˇˎ ˃ʹ˄ʾˋˁˇˎΣ 

ˋˎˋ˔ʶˍʾʸˇ˄ˍʰˌ ʸʹˍʺ˃ʰˍʰ ʰˉˇˁʰˍʱˋˍʰˋʹˌΣ ˗ˋˍʶ ˇʽ ʰˋʻʶ˄ʶʾˌ ˄ʰ ʷ˔ˇˎ˄ ˍˇ ʲʷ˂ˍʽˋˍˇ ʰˉˇˍʷ˂ʶˋ˃ʰ ˋˍʹ˄ 

ʰˉˇˁʰˍʱˋˍʰˋʹ ʰˉˈ ̱ ʹ˄ ʰˉˇˁʰˍʱˋˍʰˋʹ ˍˇˎ ˃ʹ˄ʾˋˁˇˎΦ 

 

ɽʷ˅ʶʽˌ ˁ ˂ʶʽʵʽʱΥ ɹ ˈ˄ʰˍˇΣ ˃ʹ˄ʾˋˁˇˌΣ ʶˉʽʵʽˈˊʻ˖ˋʹΣ ʰˉˇˁʰˍʱˋˍʰˋʹ 

 

ɲʽʶˏʻˎ˄ˋʹ ʰ˂˂ʹ˂ˇʴˊʰ˒ʾʰˌΥ 

 

ɰʶ˂ʷ˄ˍʸʰˌ ɮ˔ʽ˂˂ʷʰˌ 

ɲʽʶˏʻˎ˄ˋʹ: ɽʽ˃ʷ˄ʰˌ ɸʱˋˇˎΣ спллп ɸʱˋˇˌ 

ʆʹ˂: 6973372719 

E-mail: achilleasvelentzas@gmail.com 

 

 

 

 

 

  



31st International Congress on Physical Education and Sport Science 
9-11 June нлно  Komotini 

 

Sports Injuries and Rehabilitation 
 
 

42 
 

 

 

 

ʃʄʁɱʄɮɾɾɮ ɽɳɹʆʁʇʄɱɹɼɶʅ ɮʃʁɼɮʆɮʅʆɮʅɶʅ ɾɳʆɮ ɮʃʁ ʄɶʀɶ ɳʅʍ ɾɶɿɹʅɼʁ 

 

 

ɳʽˋʰʴ˖ʴʺ 

ʁʽ ˉ˂ʱʴʽˇʽ ˁʰʽ ʷˋ˖ ˃ʹ˄ʾˋˁˇʽ ʶʾ˄ʰʽ ʽ˄ˇ˔ˈ˄ʵˊʽ˄ˇʽ ʵˇ˃ʷˌ ˋ˔ʺ˃ʰˍˇˌ ʹ˃ʽˁˎˁ˂ʽˁˇˏ ˋ˔ʺ˃ʰˍˇˌ ˉˇˎ 

ˋˎ˂˂ˇʴʽˁʱ ˁʰ˂ˏˉˍˇˎ˄ ˉʶˊʾˉˇˎ ˍˇ тл҈ ˍʹˌ ʰˊʻˊʽˁʺˌ ʶˉʽ˒ʱ˄ʶʽʰˌ ˍʹˌ ˁ˄ʺ˃ʹˌΦ ɶ ʲʰˋʽˁʺ ˂ʶʽˍˇˎˊʴʾʰ ˍˇˎˌ 

ʶʾ˄ʰʽ ʹ ˃ʶˍʱʵˇˋʹ ˒ˇˊˍʾˇˎ ˁʰʽ ʹ ʰˉˇˊˊˈ˒ʹˋʹ ˁˊʰʵʰˋ˃˗˄ ˃ʷˋ˖ ˍʹˌ ˁ˄ʹ˃ˇ˃ʹˊʽʰʾʰˌ ʱˊʻˊ˖ˋʹˌΦ ɽˈʴ˖ 

ˍˇˎ ʽʵʽʰʾˍʶˊˇˎ ˋ˔ʺ˃ʰˍˇˌ ˍˇˎˌΣ ʶ˄ˋ˒ʹ˄˗˄ˇˎ˄ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ ˍʹˌ ʰˊʻˊʽˁʺˌ ʶˉʽ˒ʱ˄ʶʽʰˌ ˍ˖˄ ˁ˄ʹ˃ʽʰʾ˖˄ 

ˁˇ˄ʵˏ˂˖˄Σ ʲʶ˂ˍʽ˗˄ˇ˄ˍʰˌ ˃ʶ ʰˎˍˈ ˍˇ˄ ˍˊˈˉˇ ˍʹ ˋˎ˄ˇ˔ʺ ˍʹˌ ʱˊʻˊ˖ˋʹˌ ˁʰʽ ˂ʶʽˍˇˎˊʴ˗˄ˍʰˌ ˖ˌ 

ʵʶˎˍʶˊʶˏ˖˄ ˋˍʰʻʶˊˇˉˇʽʹˍʽˁˈˌ ˃ʹ˔ʰ˄ʽˋ˃ˈˌ ʶ˄ˍˈˌ ˍʹˌ ʱˊʻˊ˖ˋʹˌΦ ɳˉʽˉ˂ʷˇ˄ ˋˎ˃ʲʱ˂˂ˇˎ˄ ˋˍʹ˄ 

ˇ˃ˇʽˇʴʶ˄ʺ ʵʽʱ˔ˎˋʹ ˍˇˎ ʰˊʻˊʽˁˇˏ ˎʴˊˇˏ ˃ʷˋʰ ˋˍʹ˄ ʱˊʻˊ˖ˋʹ ˁʰʽ ˁʰ˂ˏˍʶˊʹ ʵʽʰˍˊˇ˒ʺ ˍˇˎ ʰˊʻˊʽˁˇˏ 

˔ˈ˄ʵˊˇˎ όwŀƧ  et al., 2023).  

H ˊʺ˅ʹ ˃ʹ˄ʾˋˁˇˎ ˋˎ˃ʲʰʾ˄ʶʽ ˂ˈʴ˖ ˉʶˊʽˋˍˊˇ˒ʽˁ˗˄ ʺ ʵʽʰˍ˃ʹˍʽˁ˗˄ ʵˎ˄ʱ˃ʶ˖˄ ˉˇˎ ʰˋˁˇˏ˄ˍʰʽ 

ˁʰˍʱ ˃ʺˁˇˌ ˍʹˌ ˁ˄ʹ˃ˇ˃ʹˊʽʰʾʰˌ ʱˊʻˊ˖ˋʹˌΣ ʶʽʵʽˁʱ ˈˍʰ˄ ˍˇˉˇʻʶˍʶʾˍʰʽ ʰˎ˅ʹ˃ʷ˄ˇ ʰ˅ˇ˄ʽˁˈ ˒ˇˊˍʾˇ ˃ʷˋ˖ 

ˍ˖˄ ˃ʹ˄ʾˋˁ˖˄Φ ɮˎˍʷˌ ˇʽ ˉʶˊʽˉˍ˗ˋʶʽˌ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇˎ˄ ʻʷˋʶʽˌ ˃ʶ ʰˎ˅ʹ˃ʷ˄ˇˎˌ ʲʰʻ˃ˇˏˌ ˁʱ˃˕ʹˌ ˍˇˎ 

ʴˈ˄ʰˍˇˌ όʴˇ˄ʱˍʽˋ˃ʰΣ ˇˁ˂ʰʵˈ˄ύΣ ʱˊˋʹκ˃ʶˍʰ˒ˇˊʱ ʲʰˊ˗˄ ˁʰʽ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˉˇˎ ʰˉʰʽˍˇˏ˄ ʴˊʺʴˇˊʹ 

ʶˉʽˍʱ˔ˎ˄ˋʹκʶˉʽʲˊʱʵˎ˄ˋʹΣ ʰ˂˂ʰʴʺ ˁʰˍʶˏʻˎ˄ˋʹˌ ˁʰʽ ʱ˂˃ʰ όWilson et aΦΣ нлмуύΦ ɾʽʰ ˍˊʰˎ˃ʰˍʽˁʺ 

ˉˊˈˋˁˊˇˎˋʹ ˋˍˇ ʴˈ˄ʰˍˇ ˃ˉˇˊʶʾ ʶˉʾˋʹˌ ˄ʰ ˇʵʹʴʺˋʶʽ ʶʾˍʶ ˋʶ ˃ʶ˃ˇ˄˖˃ʷ˄ʶˌ ˊʺ˅ʶʽˌ ˃ʹ˄ʾˋˁˇˎ ʶʾˍʶ ˋʶ 

ˊʺ˅ʶʽˌ ˉˇˎ ˋˎ˃ʲʰʾ˄ˇˎ˄ ˍʰˎˍˈ˔ˊˇ˄ʰ ˃ʶ ˇˋˍʽˁʷˌ ʲ˂ʱʲʶˌ ʺ ʲ˂ʱʲʹ ˋˍˇˎˌ ˋˎ˄ʵʷˋ˃ˇˎˌ ˍˇˎ ʴˈ˄ʰˍˇˌΣ ˈˉ˖ˌ 

ˇ ˉˊˈˋʻʽˇˌ ˔ʽʰˋˍˈˌΦ  

ʁʽ ˊʺ˅ʶʽˌ ˃ʹ˄ʾˋˁˇˎ ˉʰˊʰˍʹˊˇˏ˄ˍʰʽ ˋˎ˔˄ʱ ˉʰʴˁˇˋ˃ʾ˖ˌΦ ʁʽ ˊʺ˅ʶʽˌ ˃ʹ˄ʾˋˁˇˎ ʶʾ˄ʰʽ ˎˉʶˏʻˎ˄ʶˌ 

ʴʽʰ ˉʶˊʾˉˇˎ нрΦллл ʶʽˋʰʴ˖ʴʷˌ ˋʶ ˄ˇˋˇˁˇ˃ʶʾʰ ʶˍʹˋʾ˖ˌ ˋˍʹ˄ ɮʴʴ˂ʾʰ όJavanbakht et alΦΣ нлннύΣ ʶ˄˗ 

˃ʶ˂ʷˍʶˌ ˋˍʽˌ ɶ˄˖˃ʷ˄ʶˌ ʃˇ˂ʽˍʶʾʶˌ ʷʵʶʽ˅ʰ˄ ˉˇˋˇˋˍˈ ʶˉʾˉˍ˖ˋʹˌ ˊʺ˅ʶ˖˄ ˃ʹ˄ʾˋˁˇˎ см ʰ˄ʱ мллΦллл 

ˁʰˍˇʾˁˇˎˌ ˋˍˇ˄ ʴʶ˄ʽˁˈ ˉ˂ʹʻˎˋ˃ˈ όwŀƧ et al., 2023). H ʰˊʻˊˇˋˁˇˉʽˁʺ ˃ʶˊʽˁʺ ˃ʹ˄ʽˋˁʶˁˍˇ˃ʺ ˃ʶˍʱ ʰˉˈ 

ˊʺ˅ʹ ˃ʹ˄ʾˋˁˇˎ ʶʾ˄ʰʽ ʹ ˉʽˇ ˋˎ˔˄ʺ ˇˊʻˇˉʶʵʽˁʺ ˔ʶʽˊˇˎˊʴʽˁʺ ʶˉʷ˃ʲʰˋʹ όKlarmann et a., 2021). 

ɳ˄ ˍˇˏˍˇʽˌΣ ˋˍʹ˄ ˍˊʷ˔ˇˎˋʰ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ʵʶ˄ ˎˉʱˊ˔ˇˎ˄ ʶˁˍʶˍʰ˃ʷ˄ʰ ˍʶˁ˃ʺˊʽʰ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ 

ʰˉˇˁʰˍʱˋˍʰˋʹ ˃ʶˍʱ ˍʹ˄ ʰˉˇˁʰˍʱˋˍʰˋʹ ˍˇˎ ˃ʹ˄ʾˋˁˇˎ ˔ʶʽˊˇˎˊʴʽˁʱΦ ɳˉʾ ˍˇˎ ˉʰˊˈ˄ˍˇˌΣ ˎˉʱˊ˔ˇˎ˄ ˍˈˋˇ 

ˋˎ˄ˍʹˊʹˍʽˁʷˌ ˈˋˇ ˁʰʽ ʶˉʽʻʶˍʽˁʷˌ ˉˊˇˋʶʴʴʾˋʶʽˌ ʴʽʰ ˍʹ˄ ʰˉˇˁʰˍʱˋˍʰˋʹ ˍˇˎ ˃ʹ˄ʾˋˁˇˎ ˁʰʽ ˍʹ˄ 

ʰˉ̌ˁʰˍʱˋˍʰˋʹ ˍʹˌ ˁʽ˄ʹˍʽˁˈˍʹˍʰˌ ˍˇˎ ʰˋʻʶ˄ˇˏˌΦ ʅˍˈ˔ˇˌ ʰˎˍʺˌ ˍʹˌ ˃ʶ˂ʷˍʹˌ ˉʶˊʾˉˍ˖ˋʹˌ ʺˍʰ˄ ˄ʰ 

ˉʶˊʽʴˊʱ˕ʶʽ ˍˇ ˒ˎˋʽˁˇʻʶˊʰˉʶˎˍʽˁˈ ˉ˂ʱ˄ˇ ʰˉˇˁʰˍʱˋˍʰˋʹˌΣ ˍʹ ˂ʶʽˍˇˎˊʴʽˁʺ ʶ˅ʷ˂ʽ˅ʹ ˁʰʽ ˍʰ 

ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ʶ˒ʰˊ˃ˇʴʺˌ ˍˇˎ ˋ˔ʶʵʾˇˎ ˋʶ мс˔ˊˇ˄ʹ ʰʻ˂ʺˍˊʽʰ ˃ʶ ˊʺ˅ʹ ʷˋ˖ ˃ʹ˄ʾˋˁˇˎ ˃ʶˍʱ ʰˉˈ 

˔ʶʽˊˇˎˊʴʽˁʺ ʰˉˇˁʰˍʱˋˍʰˋʹΦ 

 

ɾʷʻˇʵˇˌ 

ɲʶʾʴ˃ʰ 

ɶ ʰˋʻʶ˄ʺˌ ʺˍʰ˄ ˃ʽʰ мс˔ˊˇ˄ʹ ʰʻ˂ʺˍˊʽʰ ˉʶˍˇˋ˒ʰʾˊʽˋʹˌ ʰʴ˖˄ʽˋˍʽˁˇˏ ʶˉʽˉʷʵˇˎΦ ɶ ʰˋʻʶ˄ʺˌ 

ˍˊʰˎ˃ʱˍʽˋʶ ʰˊ˔ʽˁʱ ˍˇ ʵʶ˅ʾ ˍʹˌ ʴˈ˄ʰˍˇ ˋʶ ʷ˄ʰ˄ ˉʶˊʽˋˍˊʶ˒ˈ˃ʶ˄ˇ ˃ʹ˔ʰ˄ʽˋ˃ˈ ˍˊʰˎ˃ʰˍʽˋ˃ˇˏ ˋˍʹ ˃ʷˋʹ 

ˍʹˌ ʰʴ˖˄ʽˋˍʽˁʺˌ ˉʶˊʽˈʵˇˎΦ ʃh ˊˇˎˋʽʱˋˍʹˁʶ ˋˍˇ ˒ˎˋʽˁˇʻʶˊʰˉʶˎˍʺˊʽˇ о ʶʲʵˇ˃ʱʵʶˌ ˁʰʽ н ʹ˃ʷˊʶˌ όно 

ʹ˃ʷˊʶˌύ ˃ʶˍʱ ˍʹ˄ ʰˊʻˊˇˋˁˇˉʽˁʺ ʰˉˇˁʰˍʱˋˍʰˋʹ ˍˇˎ ʷˋ˖ ˃ʹ˄ʾˋˁˇˎΦ ɶ ʰˋʻʶ˄ʺˌ ʺˍʰ˄ ˉʶˊʽˉʰˍʹˍʽˁʺ ˁʰʽ 

ˉˊˇˋʺ˂ʻʶ ˋˍˇ ʽʰˍˊʶʾˇ ˔˖ˊʾˌ ˍʹ˄ ʲˇʺʻʶʽʰ ʲˇʹʻʺ˃ʰˍˇˌΦ ʆˇ ʴˈ˄ʰˍˇ ʺˍʰ˄ ʶ˂ʱ˔ʽˋˍʰ ʸʶˋˍˈ ˋˍʹ˄ ʰ˒ʺΦ 

ʇˉʺˊ˔ʰ˄ ˍˊʶʽˌ ˉˎ˂ʰʾʶˌ ˍˇ˃ʷˌΣ ˃ʾʰ ˋˍʹ˄ ˉ˂ʱʴʽʰ ʱˊʻˊ˖ˋʹΣ ˃ʾʰ ʰˁˊʽʲ˗ˌ ˃ˉˊˇˋˍʱ ʰˉˈ ˍˇ˄ ʷˋ˖ ˉ˂ʱʴʽˇ 

ˋˏ˄ʵʶˋ˃ˇΦ ʁʽ ˍˇ˃ʷˌ ˍʹˌ ˉˏ˂ʹˌ ʺˍʰ˄ ˁ˂ʶʽˋˍʷˌΣ ˃ʶ ʶ˂ʱ˔ʽˋˍʹ ʶˊˎʻˊˈˍʹˍʰ ˁʰʽ ˔˖ˊʾˌ ʶ˄ʵʶʾ˅ʶʽˌ 

ˉʰˊˇ˔ʷˍʶˎˋʹˌ ʺ ˒˂ʶʴ˃ˇ˄ʺˌΦ ɮ˄ ʷ˒ʶˊʶ ˋ˔ʶˍʽˁˈ ˉʶˊʽˇˊʽˋ˃ˈ ˋˍʽˌ ˁʰʻʹ˃ʶˊʽ˄ʷˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˉˇˎ 

ˉʶˊʽʶ˂ʱ˃ʲʰ˄ʰ˄ ˁʱ˃˕ʹ ˍˇˎ ʵʶ˅ʽˇˏ ʴˈ˄ʰˍˇˌ ʺ ʲʱˊˇˌ ˋˍˇ ʵʶ˅ʾ ˁʱˍ˖ ʱˁˊˇΦ ʍˋˍˈˋˇ ˃ˉˇˊˇˏˋʶ ˄ʰ ʰ˄ʷʲʶʽ 

ˋˁʱ˂ʰ ˁʰʽ ˄ʰ ˉʶˊˉʰˍʺˋʶʽ ʴʽʰ ˋˎ˄ʶ˔ˈ˃ʶ˄ˇ ˔ˊˇ˄ʽˁˈ ʵʽʱˋˍʹ˃ʰ ˍ˖˄ мл ˂ʶˉˍ˗˄ ˔˖ˊʾˌ ˄ʰ ˄ʽ˗ˋʶʽ ˉˈ˄ˇΦ 
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ʃʶʽˊʰ˃ʰˍʽˁˈˌ ˋ˔ʶʵʽʰˋ˃ˈˌ  

ʆˇ ˔ˊˇ˄ˇʵʽʱʴˊʰ˃˃ʰ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˍʷʻʹˁʶ ˋˍʽˌ с ʶʲʵˇ˃ʱʵʶˌ ς н ˋˎ˄ʶʵˊʾʶˌ ʰ˄ʱ 

ʶʲʵˇ˃ʱʵʰ- ˃ʶ ˋˍʰʵʽʰˁʺ ʰˏ˅ʹˋʹ ˍʹˌ ʷ˄ˍʰˋʹˌ ˍ˖˄ ʰˋˁʺˋʶ˖˄ ˁʰʽ ʶ˄ʰ˂˂ʰʴʺ ˍ˖˄ ˒ˎˋʽˁˇʻʶˊʰˉʶˎˍʽˁ˗˄ 

ˍʶ˔˄ʽˁ˗˄Φ ɶ ˉˊˈˇʵˇˌ ˍ˖˄ ʰˋˁʺˋʶ˖˄ ʴʽ˄ˈˍʰ˄ ˄ʰ ʶʲʵˇ˃ʱʵʰ ˁʰʽ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ ʰ˄ˇ˔ʺ ˍʹˌ ʰˋʻʶ˄ˇˏˌ 

όʃʾ˄ʰˁʰˌ мύΦ ʁʽ ˒ˎˋʽˁˇʻʶˊʰˉʶˎˍʽˁˇʾ ˋˍˈ˔ˇʽ ˉˇˎ ˍʷʻʹˁʰ˄ ʺˍʰ˄Υ 

- ɮˏ˅ʹˋʹ ˍˇˎˌ ʶ˄ʶˊʴˇˏ wha ˁʰʽ ˉˊˇˇʵʶˎˍʽˁʺ ʶˉʾˍʶˎ˅ʹ ˉ˂ʺˊˇˎˌ ROM,  
- ɾʶʾ˖ˋʹ ˍʹˌ ˒˂ʶʴ˃ˇ˄ʺˌ  
- ʁ˃ʰ˂ˇˉˇʾʹˋʹ ˍˇˎ ʲʰʵʾˋ˃ʰˍˇˌ ˁʰʽ ʶˉʾˍʶˎ˅ʹ ˉ˂ʺˊʹˌ ˁʽ˄ʹˍʽˁˈˍʹˍʰˌ 
-  ɰʶ˂ˍʾ˖ˋʹ ˍʹˌ ˃ˎʿˁʺˌ ʵˏ˄ʰ˃ʹˌ  
- ɳˉʽˋˍˊˇ˒ʺ ˋˍʽˌ ʰʻ˂ʹˍʽˁʷˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˃ʶˍʱ ˍˇ ˍʷ˂ˇˌ ˍˇˎ ˒ˎˋʽˁˇʻʶˊʰˉʶˎˍʽˁˇˏ ˉ˂ʱ˄ˇˎΦ  

 

ɾʷ˔ˊʽ ˍʹ˄ уʹ ʶʲʵˇ˃ʱʵʰ ˃ʶˍʱ ˍʹ˄ ʶˉʷ˃ʲʰˋʹΣ ʹ ʰˋʻʶ˄ʺˌ ʻʰ ˉˊʷˉʶʽ ˄ʰ ˃ˉˇˊʶʾ ˄ʰ ˍˊʷ˔ʶʽ ˋʶ 

ʵʽʱʵˊˇ˃ˇ ˁʰʽ ˋˍˇ ʴʺˉʶʵˇΣ ˄ʰ ʰ˄ʷ˔ʶˍʰʽ ˍʹ ˋˍˊˇ˒ʺ ˍˇˎ ʴˇ˄ʱˍˇˎ ˁʰʽ ˄ʰ ˃ˉˇˊʶʾ ˄ʰ ˉˊʰʴ˃ʰˍˇˉˇʽʶʾ 

ʱ˂˃ʰˍʰ ˁʰʽ ˄ʰ ʶˉʽˋˍˊʷ˕ʶʽ ˃ʶ ʰˋ˒ʱ˂ʶʽʰ ˋˍʽˌ ʰʻ˂ʹˍʽˁʷˌ ʵˊʰˋˍʹˊʽˈˍʹˍʷˌ ˍʹˌΦ 

 

ʃʾ˄ʰˁʰˌ 1.  ʃˊˈʴˊʰ˃˃ʰ ˉʰˊʷ˃ʲʰˋʹˌ h ˋʻʶ˄ˇˏˌΥ ʃˊˇˇʵʶˎˍʽˁʺ ʰˏ˅ʹˋʹ ˍʹˌ ʷ˄ˍʰˋʹˌ ˍ˖˄ ʰˋˁʺˋʶ˖˄ ˁʰʽ 

ʶ˄ʰ˂˂ʰʴʺ ˍ˖˄ ˍʶ˔˄ʽˁ˗˄ ˃ʷ˔ˊʽ ˍʹ˄ ˉ˂ʺˊʹ ʰˉˇˁʰˍʱˋˍʰˋʹ ˍˇˎ ˃ʹ˄ʾˋˁˇˎ ˍʹˌ ʰˋʻʶ˄ˇˏˌ ˁʰʽ 

ˍʹ˄ ʶˉʽˋˍˊˇ˒ʺ ˋˍˇ˄ ʰʻ˂ʹˍʽˋ˃ˈΦ  

 

ɳʲʵˇ˃ʱʵʰ ɮˋˁʺˋʶʽˌ 

1ʹ: 1-2-о ˋˎ˄ʶʵˊʾʰ 

ɮˋˁʺˋʶʽˌ ʴʽʰ ʰ˄ʱˁˍʹˋʹ ɳɼΣ ʽˋˇ˃ʶˍˊʽˁʷˌ ʰˋˁʺˋʶʽˌ ˍʶˍˊʰˁʷ˒ʰ˂ˇˎΣ ˇˉʽˋʻʾ˖˄ 

˃ʹˊʽʰʾ˖˄Σ ˉˊˇˋʰʴ˖ʴ˗˄Σ ʰˉʰʴ˖ʴ˗˄Σ ƳǳƭƭƛƎŀƴ ˁʰ˃˕ʹΣ ʷˁˍʰˋʹ ʴˈ˄ʰˍˇˌΣ ǘŜƴǎ 

όмл ˂ʶˉˍʱύΣ tbCΣ ˎˉˇʲˇʹʻˇˏ˃ʶ˄ʶˌ ˍʶ˔˄ʽˁʷˌ ˄ʶˎˊˇ˃ˎʿˁʹˌ ʵʽʶˎˁˈ˂ˎ˄ˋʹˌΣ 

ˉʰʴˇʻʶˊʰˉʶʾʰ 

2ʹ: 4-р ˋˎ˄ʶʵˊʾʰ 

ɾǳƭƭƛƎŀƴ ˁʱ˃˕ʹ-ʷˁˍʰˋʹ ʴˈ˄ʰˍˇˌΣ ǘŜƴǎ όмл˂ʶˉˍʱύΣ tbCΣ ʽˋˇ˃ʶˍˊʽˁʷˌ 

ʰˋˁʺˋʶʽˌ ˍʶˍˊʰˁʷ˒ʰ˂ˇˎ ˃ʶ ˂ʱˋˍʽ˔ˇΣ ˇˉʽˋʻʾ˖˄ ˃ʹˊʽʰʾ˖˄Σ ˉˊˇˋʰʴ˖ʴ˗˄Σ 

ʰˉʰʴ˖ʴ˗˄Σ ʰˋˁʺˋʶʽˌ ˁʱ˃˕ʹˌς̫ ˁˍʰˋʹˌΣ ˉˇʵˇˁ˄ʹ˃ʽˁʺˌ ˃ʶ ˂ʱˋˍʽ˔ˇ  ʴʽʰ 

ʶ˄ʵˎ˄ʱ˃˖ˋʹ ˁ˄ʹ˃ʽʰʾ˖˄ ς̄ ʶˊˇ˄ʽʰʾ˖˄Σ ʽˋˇ˃ʶˍˊʽˁʱ ˁʰʻʾˋ˃ʰˍʰ όʵʽˉˇʵʽˁʺ 

ˋˍʺˊʽ˅ʹ ˋˍʽˌ олϲύΣ ˒ˎˋʽˇ˂ˇʴʽˁʺ ʲʱʵʽˋʹ όˉˍʷˊ˄ʰ-ʵʱ˔ˍˎ˂ʰύΣ ʵʽʰˍʱˋʶʽˌΣ 

ˉʰʴˇʻʶˊʰˉʶʾʰΦ 

3ʹΥ с ˋˎ˄ʶʵˊʾʰ 

ɹˋˇ˃ʶˍˊʽˁʷˌ ʰˋˁʺˋʶʽˌ ˍʶˍˊʰˁʷ˒ʰ˂ˇˎ ˃ʶ ʲʰˊˇˌ мΣрƪƎ ˃ʶ ˁˎˁ˂ʽˁʺ ˁʾ˄ʹˋʹΣ 

ˇˉʽˋʻʾ˖˄ ˃ʹˊʽʰʾ˖˄Σ ˉˊˇˋʰʴ˖ʴ˗˄Σ ʰˉʰʴ˖ʴ˗˄Σ ʷˁˍʰˋʹ ʴˈ˄ʰˍˇˌ ˃ʶ 

ʶ˒ʰˊ˃ˇʴʺ ʰ˄ˍʾˋˍʰˋʹˌ ʰˉˈ ʶ˂ʰˋˍʽˁˈ ʽ˃ʱ˄ˍʰΣ ˁʰʻʾˋ˃ʰˍʰ ˃ʶ ˍˇ ʲʱˊˇˌ ˍˇˎ 

ˋ˗˃ʰˍˇˌ  ˋˍʽˌ плϲΣ ˇ˂ʾˋʻʹˋʹ ˁˇˊ˃ˇˏ ˋʶ ˍˇʾ˔ˇ ˃ʷ˔ˊʽ плϲΣ ʰˋˁʺˋʶʽˌ ˔˖ˊʾˌ 

˒ˈˊˍʽˋʹ ˋʶ ˋʰ˄ʾʵʰ .!w{Σ ʵʽʰˍʱˋʶʽˌΣ ˉʰʴˇʻʶˊʰˉʶʾʰΦ 

4ʹ: 7-у ˋˎ˄ʶʵˊʾʰ 

ʁ˂ʾˋʻʹˋʹ ˁˇˊ˃ˇˏ ˋˍˇ˄ ˍˇʾ˔ˇ ˃ʶ ˂ʱˋˍʽ˔ˇ ˋˍʰ ˉˈʵʽʰΣ ʽˋˇ˃ʶˍˊʽˁʷˌ ˉˊˇʲˇ˂ʷˌΣ 

ˁʰʻʾˋ˃ʰˍʰ ˃ʶ ˂ʱˋˍʽ˔ˇ ˋˍʰ ˉˈʵʽʰ ˁʰʽ ˉ˂ʱʴʽʰ ˃ʶˍʰˍˈˉʽˋʹΣ ʱˊˋʶʽˌ ˃ʶ ˍˇ 

ʲʱˊˇˌ ˍˇˎ ˋ˗˃ʰˍˇˌΣ ˃ˇ˄ˇˉˇʵʽˁʺ ˋˍʺˊʽ˅ʹ ˋʶ ʵʾˋˁˇ ʽˋˇˊˊˇˉʾʰˌΣ ˔ʰ˃ʹ˂ˈ 

ǎƪƛǇƛƴƎ ˋʶ ˍˊʰ˃ˉˇ˂ʾ˄ˇΣ ʵʽʰˍʱˋʶʽˌΣ ˉʰʴˇʻʶˊʰˉʶʾʰΦ 

5ʹ: 9-мл ˋˎ˄ʶʵˊʾʰ 

ɼʰʻʾˋ˃ʰˍʰ ˃ʶ ˂ʱˋˍʽ˔ˇ ˋˍʰ ˉˈʵʽʰ ˁʰʽ ˉ˂ʱʴʽʰ ˃ʶˍʰˍˈˉʽˋʹΣ ˃ˇ˄ˇˉˇʵʽˁʺ 

ˋˍʺˊʽ˅ʹ ˋʶ ʵʾˋˁˇ ʽˋˇˊˊˇˉʾʰˌ ˃ʶ ˁʾ˄ʹˋʹ ˍˇˎ ʾʵʽˇˎ ˉˇʵʽˇˏΣ ʹ ʾʵʽʰ ʱˋˁʹˋʹ ˃ʶ 

ˉʶˊʽ˒ˇˊʷˌ ʲʱˊˇˎˌ ʴˏˊ˖ ʰˉˈ ˍʹ˄ ˃ʷˋʹΣ ʱˊˋʶʽˌ ˃ʶ ʲʱˊˇˌ рƪƎΣ ˉˊˇʲˇ˂ʷˌΣ 

˔ʰ˃ʹ˂ˈ ǎƪƛǇƛƴƎ ˋʶ ˍˊʰ˃ˉˇ˂ʾ˄ˇΣ ʵʽʰˍʱˋʶʽˌΣ ˉʰʴˇʻʶˊʰˉʶʾʰΦ 

6ʹ: 11-12-13 

ˋˎ˄ʶʵˊʾʰ 

ʃˊˇʲˇ˂ʷˌ ˋʶ ˇʲʶ˂ʽʰʾˇΣ ˃ʶˍ˖ˉʽʰʾˇ ˁʰʽ ʶʴˁʱˊˋʽˇ ʶˉʾˉʶʵˇΣ ʲʺ˃ʰˍʰ ˉʱ˄˖ ˋʶ 

stepΣ ˍˇ ʾʵʽˇ ˁʰʽ ʰˉˈ ˉ˂ʱʴʽʰ ʻʷˋʹΣ ʱˊˋʶʽˌ ˃ʶ ʲʱˊˇˌ млƪƎΣ ʱ˂˃ʰˍʰ ˃ʶ ˍˇ ʷ˄ʰ 

ˉˈʵʽ ˋˍˇ bosuΣ ʵʽʰˍʱˋʶʽˌΣ ˉʰʴˇʻʶˊʰˉʶʾʰΦ 
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ʅˎʸʺˍʹˋʹ ς ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ 

ʅˍʹ˄ ˉʰˊˇˏˋʰ ˃ʶ˂ʷˍʹ ˉʶˊʾˉˍ˖ˋʹˌ ʶ˒ʰˊ˃ˈˋʰ˃ʶ ˃ʾʰ ˉˊˇˇʵʶˎˍʽˁʺ ˄ʶˎˊˇ˃ˎʿˁʺ ˉˊˇˉˈ˄ʹˋʹ ˃ʶ 
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REHABILITATION PROGRAM AFTER SURGICAL INTERVENTION OF MEDIAL MENISCAL REPAIR 

 

A. Velentzas, A. Gioftsidou, A. Papadaki 

 

Democritus University of Thrace, School of Physical Education and Sport Science 

 

Abstract 

 

Rehabilitation guidelines and the functional progression of medial meniscal repair after 

surgical intervention are not well documented. Due to the high frequency of meniscal tears and the 

complications in the patients' daily life, physiotherapists must be aware of the recommended 

rehabilitation regimens aimed at the optimal outcome of the patients and their immediate return to 

daily activities and sports. The aim of this case study was to describe the physical therapy rehabilitation 

plan, the functional progression and the results of the implementation of the plan in a 16-year-old 

female athlete with a medial meniscal tear after surgical repair. The rehabilitation approach began 

with an early phase of assessment and slow initiation of exercises, followed by progressive 

neuromuscular training and then functional rehabilitation. The patient was able to return to a full level 

of participation at 12 weeks post-intervention. The approach to rehabilitation after meniscal tear 

surgical repair described in the present study provides guidelines in clinical decision-making.To 

evaluate the athlete after rehabilitation the Single Leg Hop test and Triple Leg Hop test were 

used.Further studies are needed to accurately examine the healing rates of a meniscal repair, 

correlating repair considerations so that patients have the optimal recovery outcome from meniscal 

repair. 
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ɽɳɹʆʁʇʄɱɹɼɶ ɮʃʁɼɮʆɮʅʆɮʅɶ ɳʀʍ ɾɶɿɹʅɼʁʇ ʅɳ ɮɸɽɶʆɶ ɼɮɽɮɸʁʅʊɮɹʄɹʅɶʅ ɼɮʆɶɱʁʄɹɮʅ ɮн 
 

ɱˁʰˊˍʸ˗˄ʹ ɼΦΣ ɱʽˇ˒ˍˋʾʵˇˎ ɮΣΦ ɮ˄ʰʴ˄˖ˋˍˈˉˇˎ˂ˇˌ ɼΣΦ ɾʰˊʽ˄ʾʵʹˌ ɾΦ 
 

ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʅ˔ˇ˂ʺ ɳˉʽˋˍʺ˃ʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ ɮʻ˂ʹˍʽˋ˃ˇˏ 

 
ʃʶˊʾ˂ʹ˕ʹ  
 

ɶ ˊʺ˅ʹ ˃ʹ˄ʾˋˁˇˎ ʰˉˇˍʶ˂ʶʾ ˃ʽʰ ʰˉˈ ˍʽˌ ˋˎ˄ʹʻʽˋ˃ʷ˄ʶˌ ˁʰˁ˗ˋʶʽˌ ˋˍʹ˄ ʱˊʻˊ˖ˋʹ ˍˇˎ ʴˈ˄ʰˍˇˌ 

ʰ˄ʶ˅ʰˊˍʺˍ˖ˌ ʹ˂ʽˁʾʰˌΦ ʆˇ ʶʾʵˇˌ ˍʹˌ ˊʺ˅ʹˌ ʶʾ˄ʰʽ ˉˇ˂ˏ ˋʹ˃ʰ˄ˍʽˁˈ ʶˊʴʰ˂ʶʾˇ ʴʽʰ ˄ʰ ʴʾ˄ʶʽ ˇˊʻʺ ʶˁˍʾ˃ʹˋʹ 

ˍʹˌ ʻʶˊʰˉʶʾʰˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌΦ ʅˁˇˉˈˌ ˍʹˌ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹˌ ˉʶˊʽˉˍ˖ˋʽˇ˂ˇʴʽˁʺˌ ˃ʶ˂ʷˍʹˌ ʺˍʰ˄ ˄ʰ 

ˋ˔ʶʵʽʰˋˍʶʾ ˁʰʽ ˄ʰ ʶ˒ʰˊ˃ˇˋˍʶʾ ˉˊˈʴˊʰ˃˃ʰ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˋʶ ʰʻ˂ʹˍʺ ˁʰ˂ʰʻˇˋ˒ʰʾˊʽˋʹˌΣ 

ʶˉʰʴʴʶ˂˃ʰˍʽˁˇˏ ʶˉʽˉʷʵˇˎΣ ˃ʶˍʱ ʰˉˈ ˊʺ˅ʹ ʷ˅˖ ˃ʹ˄ʾˋˁˇˎΦ ʆˇ ʵʶʾʴ˃ʰ ˍʹˌ ˃ʶ˂ʷˍʹˌ ʰˉˇˍʷ˂ʶˋʶ ʷ˄ʰˌ 

ʰʻ˂ʹˍʺˌ ˁʰ˂ʰʻˇˋ˒ʰʾˊʽˋʹˌΣ мф ʶˍ˗˄ ˏ˕ˇˎˌ н ˃ʷˍˊʰ ˁʰʽ уу ˁʽ˂˗˄Φ ʅˍˈ˔ˇˌ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ 

ʰˉˇˁʰˍʱˋˍʰˋʹˌ ʺˍʰ˄ ʹ ʰ˄ʱˁˍʹˋʹ ˍˇˎ ʶˏˊˇˌ ˁʾ˄ʹˋʹˌ ˁʰʽ ˍʹˌ ʵˏ˄ʰ˃ʹˌΣ ʹ ʶˉʰ˄ʶˁˉʰʾʵʶˎˋʹ ˍʹˌ  

ʽʵʽˇʵʶˁˍʽˁˈˍʹˍʰˌ ˁʰʻ˗ˌ ˁʰʽ ʹ ˉˊˇʶˍˇʽ˃ʰˋʾʰ ˍˇˎ ʴʽʰ ˍʹ˄ ˂ʶʽˍˇˎˊʴʽˁʺ ʶˉʰ˄ʷ˄ˍʰ˅ʹ ˋˍˇ ʱʻ˂ʹ˃ʱ ˍˇˎΦ ʆˇ 

ˉʰˊʶ˃ʲʰˍʽˁˈ ˉˊˈʴˊʰ˃˃ʰ ˅ʶˁʾ˄ʹˋʶ ˍʹ˄ пʹ ʶʲʵˇ˃ʱʵʰ ˁʰʽ ˇ˂ˇˁ˂ʹˊ˗ʻʹˁʶ ˍʹ˄ млʹ ʶʲʵˇ˃ʱʵʰ ˃ʶˍʱ ʰˉˈ 

˔ʶʽˊˇˎˊʴʽˁʺ ʶˉʷ˃ʲʰˋʹ ʰˊʻˊˇˋˁˈˉʹˋʹˌΦ ɱʽʰ ʰˊ˔ʺ ˍˇ ˉˊˈʴˊʰ˃˃ʰ ˉʶˊʽʶ˂ʱ˃ʲʰ˄ʶ ʰˋˁʺˋʶʽˌ 

ˁʽ˄ʹˍʽˁˈˍʹˍʰˌΣ ʰˋˁʺˋʶʽˌ ʽˋˇ˃ʶˍˊʽˁʺˌ ʶˁˍʷ˂ʶˋʹˌ ˁʰʽ ʰˋˁʺˋʶʽˌ ˁ˂ʶʽˋˍʺˌ ˁʽ˄ʹˍʽˁʺˌ ʰ˂ˎˋʾʵʰˌΦ ɳ˄ 

ˋˎ˄ʶ˔ʶʾʰ ʶ˒ʰˊ˃ˈˋˍʹˁʰ˄ ʰˋˁʺˋʶʽˌ ʶ˄ʵˎ˄ʱ˃˖ˋʹˌΣ ʽʵʽˇʵʶˁˍʽˁˈˍʹˍʰˌ ˁʰʽ ʽˋˇˊˊˇˉʾʰˌ ˁʰʻ˗ˌ ʹ 

ʶˉʽʲʱˊˎ˄ˋʹ ʰˎ˅ʰ˄ˈˍʰ˄ ˉˊˇˇʵʶˎˍʽˁʱΦ ʅˍʰ ˍʶ˂ʶˎˍʰʾʰ ˋˍʱʵʽʰΣ ˍˇ ˉˊˈʴˊʰ˃˃ʰ ʶ˃ˉʶˊʽʶʾ˔ʶ ʰˋˁʺˋʶʽˌ 

ˉˊˇˋˇ˃ˇʾ˖ˋʹˌ ˍˇˎ ʰʻ˂ʺ˃ʰˍˇˌ ˍˇˎ ˍˊʰˎ˃ʰˍʾʰΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ˃ʶ˂ʷˍʹˌ ʺˍʰ˄ ʽˁʰ˄ˇˉˇʽʹˍʽˁʱΣ 

ˁʰʻ˗ˌ ˇ ʰʻ˂ʹˍʺˌ ʰˁˇ˂ˇˏʻʹˋʶ ˁʰˍʱ ʴˊʱ˃˃ʰ ˍˇ ˉˊ˖ˍˈˁˇ˂˂ˇ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ʰ˒ˇˏ ʹ ʶˁˍʷ˂ʶˋʹ ˍ˖˄ 

ʰˋˁʺˋʶ˖˄ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ˔˖ˊʾˌ ˋˎ˃ˉˍ˗˃ʰˍʰ ˉˈ˄ˇˎ ˁʰʽ ʵˎˋˁʰ˃˕ʾʰˌΦ ɱʽʰ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍˇˎ 

ʰʻ˂ʹˍʺ ˃ʶˍʱ ˍʹ˄ ˇ˂ˇˁ˂ʺˊ˖ˋʹ ˍʹˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ʷ˄ʰ ˃ˇ˄ˇˉˇʵʽˁˈ ˍʶˋˍ ʱ˂˃ʰˍˇˌΣ 

ʷ˄ʰ ˃ˇ˄ˇˉˇʵʽˁˈ ˍʶˋˍ ʽˋˇˊˊˇˉʾʰˌ ˋʶ ʶʵˊʰʾʰ ʻʷˋʹ ˃ʶ ˃ˉʱ˂ʰ ʽˋˇˊˊˇˉʾʰˌ ˁʰʽ ʷ˄ʰ ˃ˇ˄ˇˉˇʵʽˁˈ ˍʶˋˍ 

ʽˋˇˊˊˇˉʾʰˌ ˋʶ bosuballΣ ˁʰʽ ˍʷ˂ˇˌ ʵˎˇ ˃ˇ˄ˇˉˇʵʽˁʱ ˍʶˋˍ ʰ˄ˍˇ˔ʺˌ ˋˍʹ ʵˏ˄ʰ˃ʹ ˃ʶ ˁʱ˃˕ʹ - ʷˁˍʰˋʹ 

ʴˇ˄ʱˍˇˎΦ ʅˏ˃˒˖˄ʰ ˃ʶ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍ˖˄ ʰ˅ʽˇ˂ˇʴʺˋʶ˖˄ ˉʰˊʰˍʹˊʺʻʹˁʰ˄ ˃ʽˁˊʷˌ ʵʽʰ˒ˇˊʷˌ ˃ʶˍʰ˅ˏ 

ˍˇˎ ˍˊʰˎ˃ʰˍʽˋ˃ʷ˄ˇˎ ˁʰʽ ˍˇˎ ˎʴʽˇˏˌ ʴˇ˄ʱˍˇˎΦ ʅˎ˃ˉʶˊʰˋ˃ʰˍʽˁʱΣ ʷ˄ʰ ʶ˅ʶʽʵʽˁʶˎ˃ʷ˄ˇ ˉˊˈʴˊʰ˃˃ʰ 

ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˃ʶˍʱ ʰˉˈ ʰˊʻˊˇˋˁˈˉʹˋʹ ʷ˅˖ ˃ʹ˄ʾˋˁˇˎ ˃ˉˇˊʶʾ ˄ʰ ʶʾ˄ʰʽ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈ ˁʰʽ ˄ʰ 

ʶ˅ʰ˂ʶʾ˕ʶʽ ˍʽˌ ˃ˎʿˁʷˌ ʵˎˋ˂ʶʽˍˇˎˊʴʾʶˌ ˃ʶˍʰ˅ˏ ˍˊʰˎ˃ʰˍʽˋ˃ʷ˄ˇˎ ˁʰʽ ˎʴʽˇˏˌ ʱˁˊˇˎΦ  
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ɳʽˋʰʴ˖ʴʺ 

ʁʽ ˃ʹ˄ʾˋˁˇʽ ʶʾ˄ʰʽ ʶ˂ʰˋˍʽˁˇʾ ˁʰʽ ˋˁ˂ʹˊˇʾ ˋˏ˄ʵʶˋ˃ˇʽ ˉˇˎ ˉʰˊʰˍʹˊˇˏ˄ˍʰʽ ˉˇ˂ˏ ˉʽˇ ˋˎ˔˄ʱ ˋˍʹ˄ 

ʷ˅˖ ˉ˂ʱʴʽʰ ˉ˂ʶˎˊʱ ˉʰˊʱ ˋˍʹ˄ ʷˋ˖Φ ɶ ˊʺ˅ʹ ˃ʹ˄ʾˋˁˇˎ ʰˉˇˍʶ˂ʶʾ ˃ʽʰ ʰˉˈ ˍʽˌ ˋˎ˄ʹʻʽˋ˃ʷ˄ʶˌ ˁʰˁ˗ˋʶʽˌ 

ˋˍʹ˄ ʱˊʻˊ˖ˋʹ ˍˇˎ ʴˈ˄ʰˍˇˌ ʰ˄ʶ˅ʰˊˍʺˍ˖ˌ ʹ˂ʽˁʾʰˌΣ ˈˍʰ˄ ˎˉˇˋˍʶʾ ʷ˄ˍˇ˄ʹ ˉʾʶˋʹ όTapasvi, Shekhar & 

ErikssonΣ нлнмύΦ ɶ ʰˉˇˁʰˍʱˋˍʰˋʹ ˍˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽʶʾˍʰʽ ˋʶ ˃ʶʴʱ˂ˇ ʲʰʻ˃ˈ ˋʶ ˄ʷˇˎˌ ˁʰʽ ʵˊʰˋˍʺˊʽˇˎˌ 

ʰˋʻʶ˄ʶʾˌΣ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄˖˄ ˍ˖˄ ʶ˂ʾˍ ˁʰʽ ʶˉʰʴʴʶ˂˃ʰˍʽ˗˄ ʰʻ˂ʹˍ˗˄ όCalanna, Duthon & 

MenetreyΣ нлннύΦ ʆˇ ʶʾʵˇˌ ˍʹˌ ˊʺ˅ʹˌ ʶʾ˄ʰʽ ˉˇ˂ˏ ˋʹ˃ʰ˄ˍʽˁˈ ʶˊʴʰ˂ʶʾˇ ʴʽʰ ˄ʰ ʴʾ˄ʶʽ ˇˊʻʺ ʶˁˍʾ˃ʹˋʹ ˍʹˌ 

ʻʶˊʰˉʶʾʰˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌΦ  

ʁʽ ˍˊʰˎ˃ʰˍʽˋ˃ˇʾ ˍ˖˄ ˃ʹ˄ʾˋˁ˖˄ ʰ˄ˍʽ˃ʶˍ˖ˉʾʸˇ˄ˍʰʽ ˃ʷˋ˖ ˋˎ˄ˍʹˊʹˍʽˁʺˌ ˒ˎˋʽˁˇʻʶˊʰˉʶʾʰˌ ˁʰʽ 

˃ʹ ˋˍʶˊˇʶʽʵ˗˄ ʰ˄ˍʽ˒˂ʶʴ˃ˇ˄˖ʵ˗˄ ˒ʰˊ˃ʱˁ˖˄ ˁʰʽ ˃ʶ  ˔ʶʽˊˇˎˊʴʶʾˇ  όWells, Scanaliato, Dunn & Garcia, 

нлнмύΦ ɶ ˉʽˇ ˋˎ˔˄ʺ ˃ˇˊ˒ʺ ˔ʶʽˊˇˎˊʴʶʾˇˎ ʶʾ˄ʰʽ ʹ ʰˊʻˊˇˋˁˈˉʹˋʹΦ ɶ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˍ˖˄ ˊʺ˅ʶ˖˄ 

˃ʹ˄ʾˋˁˇˎ ˉʶˊʽ˂ʱ˃ʲʰ˄ʶ ˇ˂ʽˁʺ ˃ʹ˄ʽˋˁʶˁˍˇ˃ʺΣ ˉˇˎ ʶʾ˔ʶ ʰˊ˄ʹˍʽˁˈ ʰ˄ˍʾˁˍˎˉˇ ˋˍˇ ˃ʷ˂˂ˇ˄ ˉˇˎ ˇʵʹʴˇˏˋʶ 

ˋʶ ˇˋˍʶˇʰˊʻˊʾˍʽʵʰ όOΩDonnell, Freedman & TjoumakarisΣ нлмтύΦ ɾʶ ˍʹ˄ ˉˊˈˇʵˇ ˍʹˌ ˍʶ˔˄ˇ˂ˇʴʾʰˌ 

ʶ˃˒ʰ˄ʾˋˍʹˁʰ˄ ˄ʷˇʽ ˃ʷʻˇʵˇʽ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹˌ ˉˇˎ ʰ˒ˇˊˇˏˋʰ˄ ˍʹ˄ ˃ʶˊʽˁʺ ˃ʹ˄ʽˋˁʶˁˍˇ˃ʺ ʺ ʰˁˈ˃ʰ ˁʰʽ ˍʹ 

˃ʶˍʰ˃ˈˋ˔ʶˎˋʹ ˃ʹ˄ʾˋˁˇˎΦ ɶ ˁʰˍʱ˂˂ʹ˂ʹ ʲʷʲʰʽʰ ʻʶˊʰˉʶʾʰ ʶ˅ʰˊˍʱˍʰʽ ʰˉˈ ˍʹ˄ ʹ˂ʽˁʾʰΣ ˍˇ ʶˉʽˉʷʵˇˎ 

ʵˊʰˋˍʹˊʽˈˍʹˍʰˌ ʰ˂˂ʱ ˁʰʽ ˍʹ ˋˇʲʰˊˈˍʹˍʰ ˍˇˎ ˍˊʰˎ˃ʰˍʽˋ˃ˇˏ ˍˇˎ ˃ʹ˄ʾˋˁˇˎ ˍˇˎ ˁʱʻʶ ʰˋʻʶ˄ʺ 

˅ʶ˔˖ˊʽˋˍʱΦ  

ʁʽ ˊʺ˅ʶʽˌ ˃ʹ˄ʾˋˁˇˎ ˍʽˌ ˉʶˊʽˋˋˈˍʶˊʶˌ ˒ˇˊʷˌ ʷ˔ˇˎ˄ ˋ˔ʷˋʹ ˃ʶ ˍˇ˄ ʰʻ˂ʹˍʽˋ˃ˈ ʰ˂˂ʱ ˁʰʽ ˃ʶ 

ˍʰˎˍˈ˔ˊˇ˄ʹ ˊʺ˅ʹ ʺ ˁʰʽ ʰ˄ʶˉʱˊˁʶʽʰ ˍˇˎ ˉˊˈˋʻʽˇˎ ˔ʽʰˋˍˇˏ ˋˎ˄ʵʷˋ˃ˇˎ όWells, Scanaliato, Dunn & 

GarciaΣ нлнмύΦ ɮˊˁʶˍˇʾ ˋˎʴʴˊʰ˒ʶʾˌ ʻʶ˖ˊˇˏ˄ ʰ˄ʰʴˁʰʾʰ ˍʰ ˉˊ˖ˍˇˁˈ˂˂ʰ ʶˉʽˍʰ˔ˎ˄ˈ˃ʶ˄ʹˌ 

ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˃ʶ ʲʱˊʹ ˁʰʽ ʰˉʶˊʽˈˊʽˋˍˇ ʶˏˊˇˌ ˁʾ˄ʹˋʹˌ ˃ʶˍʱ ˍʹ˄ ʻʶˊʰˉʶʾʰ ʰˉˇˁʰˍʱˋˍʰˋʹˌ 

˃ʹ˄ʾˋˁˇˎ ʰ˄ʶ˅ʱˊˍʹˍʰ ʰˉˈ ˍˇ˄ ˍˏˉˇ ˊʺ˅ʹˌ όCalanna,  Duthon & MenetreyΣ нлннύΦ ɳˉʾ ˍˇˎ ˉʰˊˈ˄ˍˇˌ 

ˈ˃˖ˌ ʵʶ˄ ˎˉʱˊ˔ʶʽ ˁˇʽ˄ʺ ʴˊʰ˃˃ʺ ˃ʶˍʰ˅ˏ ˍ˖˄ ˔ʶʽˊˇˎˊʴ˗˄ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ˉʽˇ ˁʰˍʱ˂˂ʹ˂ʹ ʶˉʽʲʱˊˎ˄ˋʹ 

ˁʰʽ ˍˇ ʶˏˊˇˌ ˁʾ˄ʹˋʹˌ ˁʰˍʱ ˍʹ ˉʶˊʾˇʵˇ ˃ʶˍʱ ˍˇ ˔ʶʽˊˇˎˊʴʶʾˇ ˁʰʽ ˍʹ˄ ʰˉˇˁʰˍʱˋˍʰˋʹ ˃ʹ˄ʾˋˁˇˎ 

(OΩDonnell, Freedman, Tjoumakaris, 2017). 

 ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ˉʶˊʽˉˍ˖ˋʽˇ˂ˇʴʽˁʺˌ ˃ʶ˂ʷˍʹˌ ʺˍʰ˄ ˄ʰ ˋ˔ʶʵʽʰˋˍʶʾ ˁʰʽ ˄ʰ ʶ˒ʰˊ˃ˇˋˍʶʾ 

ˉˊˈʴˊʰ˃˃ʰ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˋʶ ʰʻ˂ʹˍʺ ˁʰ˂ʰʻˇˋ˒ʰʾˊʽˋʹˌ ʶˉʰʴʴʶ˂˃ʰˍʽˁˇˏ ʶˉʽˉʷʵˇˎΣ ˏˋˍʶˊʰ ʰˉˈ 

ˊʺ˅ʹ ʷ˅˖ ˃ʹ˄ʾˋˁˇˎΦ 
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ɾʷʻˇʵˇˌ 

ɲʶʾʴ˃ʰ 

 ʆˇ ʵʶʾʴ˃ʰ ˍʹˌ ʷˊʶˎ˄ʰˌ ʰˉˇˍʷ˂ʶˋʶ ʷ˄ʰˌ ʰʻ˂ʹˍʺˌ ˁʰ˂ʰʻˇˋ˒ʰʾˊʽˋʹˌ мф ʶˍ˗˄Σ ˇ ˇˉˇʾˇˌ  

ˎˉʷˋˍʹ ˊʺ˅ʹ ʷ˅˖ ˃ʹ˄ʾˋˁˇˎ ˋˍʹ ˒ʱˋʹ ˉˊˇˋʴʶʾ˖ˋʹˌ ˈˍʰ˄ ʲˊʽˋˁˈˍʰ˄ ˋʶ ʻʷˋʹ ʱ˃ˎ˄ʰˌ ˍˇˎ ʰʻ˂ʺ˃ʰˍˇˌ 

ˍˇˎΣ ʰ˒ˇˏ ˋˎʴˁˊˇˏˋˍʹˁʶ ˃ʶ ʰ˄ˍʾˉʰ˂ˇ ʰʻ˂ʹˍʺ ˁʰˍʱ ˍʹ˄ ʵʽʱˊˁʶʽʰ ʱ˂˃ʰˍˇˌΦ ʁ ˍˊʰˎ˃ʰˍʾʰˌ ʰˋ˔ˇ˂ʶʾˍʰʽ 

ʶˉʰʴʴʶ˂˃ʰˍʽˁʱ ˃ʶ ˍʹ˄ ˁʰ˂ʰʻˇˋ˒ʰʾˊʽˋʹΦ ɳˁˍʶ˂ʶʾ ˁʰʻʹ˃ʶˊʽ˄ʷˌ ˉˊˇˉˇ˄ʺˋʶʽˌ ˋʶ ˇ˃ʱʵʰ 

ˁʰ˂ʰʻˇˋ˒ʰʾˊʽˋʹˌ ˋˍˇ ʌˎ˔ʽˁˈ ɮˍˍʽˁʺˌ ˉ˂ʷˇ˄Σ ˁʰˍʹʴˇˊʾʰˌ ɮнΦ ʁ ˍˊʰˎ˃ʰˍʽˋ˃ˈˌ ˍˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ 

ˋˍʹ˄ ˇ˃ʱʵʰ ˁʰ˂ʰʻˇˋ˒ʰʾˊʽˋʹˌ ˍˇˎ ʁ˂ˎ˃ˉʽʰˁˇˏΦ  ɴˍˋʽ ʰ˅ʾʸʶʽ ˄ʰ ˋʹ˃ʶʽ˖ʻʶʾ ˈˍʽ ˖ˌ ʰʻ˂ʹˍʺˌ ʷ˔ʶʽ ˎ˕ʹ˂ʷˌ 

ʰˉʰʽˍʺˋʶʽˌ ʵˊʰˋˍʹˊʽˈˍʹˍʰˌΣ ʶ˒ˈˋˇ˄ ʰˋ˔ˇ˂ʶʾˍʰʽ ʶˉʰʴʴʶ˂˃ʰˍʽˁʱΦ 

ʅˍˈ˔ˇˌ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˉˇˎ ʶ˒ʰˊ˃ˈˋˍʹˁʶΣ ʺˍʰ˄ ʹ ʰ˄ʱˁˍʹˋʹ ˍˇˎ ʶˏˊˇˎˌ 

ˁʾ˄ʹˋʹˌΣ ʹ ʶˉʰ˄ʱˁˍʹˋʹ ˍʹˌ ʵˏ˄ʰ˃ʹˌ ˍˇˎΣ ʹ ʶ˅ʱˋˁʹˋʹ ˍʹˌ ʽʵʽˇʵʶˁˍʽˁˈˍʹˍʰˌ ˁʰʽ ʹ ˉˊˇʶˍˇʽ˃ʰˋʾʰ ʴʽʰ 

ˍʹ˄ ˂ʶʽˍˇˎˊʴʽˁʺ ʶˉʰ˄ʷ˄ˍʰ˅ʹ ˍˇˎ ˍˊʰˎ˃ʰˍʾʰ ˋʶ ʰʴ˗˄ʶˌΦ ʁ ˉʶʽˊʰ˃ʰˍʽˁˈˌ ˋ˔ʶʵʽʰˋ˃ˈˌ ˉʶˊʽ˂ʱ˃ʲʰ˄ʶ ˍʹ˄ 

ʰˉˇˁʰˍʱˋˍʰˋʹ ˍˇˎ ʰʻ˂ʹˍʺ ʰˉˈ ˍʹ˄ пʹ ̫ ˖ˌ ˁʰʽ ˍʹ˄ млʹ ʁ ʲʵˇ˃ʱʵʰ ˍʹˌ ʰˉˇˁʰˍʱˋˍʰˋʺˌ ˍˇˎΦ  

ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˇʽ ˋˎ˄ʶʵˊʾʶˌ όпʹ ς 6ʹ ˃ʶˍʶʴ˔ʶʽˊʹˍʽˁʺ ʶʲʵˇ˃ʱʵʰύΣ ˉʶˊʽ˂ʱ˃ʲʰ˄ʰ˄Υ ˋˍʰˍʽˁˈ 

ˉˇʵʺ˂ʰˍˇΣ ʰˋˁʺˋʶʽˌ ʴʽʰ ʲʶ˂ˍʾ˖ˋʹ ˁʽ˄ʹˍʽˁˈˍʹˍʰˌ ˍʹˌ ʱˊʻˊ˖ˋʹˌ ˍˇˎ ʴˈ˄ʰˍˇˌ ʴʽʰ ˁʷˊʵˇˌ ˁʱ˃˕ʹˌΣ 

ʵˎ˄ʰ˃ʽˁʷˌ ˁʰʽ ˋˍʰˍʽˁʷˌ ʵʽʰˍʱˋʶʽˌΣ ʰˋˁʺˋʶʽˌ ʶ˄ʵˎ˄ʱ˃˖ˋʹˌ ʰˉʰʴ˖ʴ˗˄ ˁʰʽ ˉˊˇˋʰʴ˖ʴ˗˄ ˃ʶ ˂ʱˋˍʽ˔ˇΣ 

ˁʰ˃ˉˍʺˊ˖˄ ˁʰʽ ʶˁˍʶʾ˄ˇ˄ˍ˖˄ ʽˋ˔ʾˇˎΣ ʶ˄ʵˎ˄ʱ˃˖ˋʹ ˉʶˊˇ˄ʽʰʾ˖˄ ˁʰʽ ˉˊˈˋʻʽˇˎ ˁ˄ʹ˃ʽʰʾˇˎΣ ʽˋˇ˃ʶˍˊʽˁʱ 

ʹ˃ʽˁʰʻʾˋ˃ʰˍʰΣ ˁʰʽ ʰˋˁʺˋʶʽˌ ˁ˂ʶʽˋˍʺˌ ˁʽ˄ʹˍʽˁʺ ʰ˂ˎˋʾʵʰˌΦ  

ʅˍʹ˄ ˋˎ˄ʷ˔ʶʽʰΣ ˁʰˍʱ ˍʹ˄ сʹ ς 8ʹ ʁ ʲʵˇ˃ʱʵʰ ʶ˒ʰˊ˃ˈˋˍʹˁʰ˄Υ ʰˋˁʺˋʶʽˌ ʽˋˇˊˊˇˉʾʰˌ ˋˍʹ bosu ball, 

ʱˊˋʹ ˂ʶˁʱ˄ʹˌ ˃ˇ˄ˇˉˈʵʽˁʰ ˃ʶ ˍˇ ʷ˄ʰ ʴˈ˄ʰˍˇ ˋʶ ˁʱ˃˕ʹ ˉʱ˄˖ ˋʶ fitballΣ ʰˋˁʺˋʶʽˌ ʽʵʽˇʵʶˁˍʽˁˈˍʹˍʰˌΣ 

ˉˊˇʲˇ˂ʷˌ ˉʱ˄˖ ˋʶ bosu ballΣ ʱˊˋʹ ˂ʶˁʱ˄ʹˌ ˃ʶ flexi discΣ ʶ˂˂ʶʽˉˍʽˁˈ ˃ʹ˔ʱ˄ʹ˃ʰΣ ʰˋˁʺˋʶʽˌ 

ʶ˄ʵˎ˄ʱ˃˖ˋʹˌ ˍʶˍˊʰˁʷ˒ʰ˂ˇˎ ˋʶ ˃ʹ˔ʱ˄ʹ˃ʰ ˁʱ˃˕ʺˌ-ʷˁˍʰˋʹˌ ˋˍˇ сл-ср҈Σ ˁʰʻ˗ˌ ˁʰʽ ˉˊʷˋʰΣ ˋˍʰˍʽˁʷˌ 

ʵʽʰˍʱˋʶʽˌ full range of motion.  

ʅˍʰ ˍʶ˂ʶˎˍʰʾʰ ˋˍʱʵʽʰ όуʹ ς 10ʹ ʶʲʵˇ˃ʱʵʰύΣ ˍˇ ˉˊˈʴˊʰ˃˃ʰ ˉʶˊʽ˂ʱ˃ʲʰ˄ʶ ˃ʶˍʰʲʰˍʽˁʺ 

ˉˊˇˉˈ˄ʹˋʹ ˋˍˇ ʱʻ˂ʹ˃ʰ ˍˇˎΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰ ˋˍʹ˄ нсʹ ˋˎ˄ʶʵˊʾʰ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ʶˁˍʷ˂ʶˋʶ ʸʷˋˍʰ˃ʰ ˋʶ 

ʰʶˊˈʲʽˇ ˃ʹ˔ʱ˄ʹ˃ʰ ˁ˖ˉʹ˂ʰˍʽˁʺˌΦ ʅˍʹ˄ ˋˎ˄ʷ˔ʶʽʰ ʸʷˋˍʰ˃ʰ ˁˇˊ˃ˇˏ ˃ʶ ˁʱ˃˕ʹ ʻ˗ˊʰˁʰ ˋʶ fitball  ˁʰʽ 

ˋʰ˄ʾʵʶˌ ˃ʶ ʷˁˍʰˋʹ ʰʴˁ˗˄ʰ ˁʰʽ ˁʱ˃˕ʹ ˗˃ˇˎΦ ʅˍʹ˄ ˋˎ˄ʷ˔ʶʽʰ ˁʰʻʾˋ˃ʰˍʰ ˋʶ box ˃ ʶ ʲʱˊˇˌ ˋˍʰ ˔ʷˊʽʰ ˁʰʽ 

˃ʶ ˁʱ˃˕ʹ ʴˈ˄ʰˍˇˌ флˇ Σʰˋˁʺˋʶʽˌ ʽˋˇˊˊˇˉʾʰˌ ˉʱ˄˖ ˋʶ ˋˍʶˉ ˃ʶ ˉˊˇʲˇ˂ʺ ˁʰʽ ˉʱˍʹ˃ʰ ˉʱ˄˖ ˋʶ ʰˎˍˈ 

(lay up basketύΣ ʰˋˁʺˋʶʽˌ ʰ˂˃ʱˍ˖˄ ˃ʶ ˁʱ˃˕ʹ ʽˋ˔ʾˇˎ ˁʰʽ ʴˈ˄ʰˍˇˎ ˁʰʽ ʱ˂˃ʰ ˉʱ˄˖ ˋʶ box 50cm. 

Aˋˁʺˋʶʽˌ ʽʵʽˇʵʶˁˍʽˁˈˍʹˍʰˌ skipping ˃ʶ ʶ˃ˉˈʵʽʰ ˁʰʽ ʶˁˊʹˁˍʽˁʺ ˉʱˋʰ ˍʹˌ ˃ˉʱ˂ʰˌ ˋˍˇ˄ ˍˇʾ˔ˇΣ 

ʽˋˇˊˊˇˉʾʶˌ ˉʱ˄˖ ˋʶ bos uball -ʰˉʰʴ˖ʴʺ ʽˋ˔ʾˇˎ ˃ʶ ʱ˂˃ʰˍʰ ˁʰʽ ʴˈ˄ʰˍʰ ˋʶ ˁʱ˃˕ʹΣ ˁʱʻʽˋ˃ʰ ˃ʶ ˁʱ˃˕ʹ 

ʴˈ˄ʰˍˇˌ флˇ ʶˁˍʶ˂˗˄ˍʰˌ ʱ˂˃ʰ ˃ʶ ˉʱˋʰ ˃ˉʱ˂ʰˌ ʶ˄ʵˎ˄ʱ˃˖ˋʹ leg extension ˋʶ ˈ˂ˇ ˍˇ ʶˏˊˇˌ ˁʾ˄ʹˋʹˌΦ 

ʅˍˇ ˍʷ˂ˇˌ ʶˁˍʷ˂ʶˋʶ ˋˎ˄ʵˎʰˋˍʽˁʱ ˍˊʷ˅ʽ˃ˇ ˋʶ ʵʽʱʵˊˇ˃ˇ  олΩΩ ˃ʶ ʱ˂˃ʰˍʰ ˋʶ box 50 cmΦ ɾʶ ˍʹ˄ 

ˇ˂ˇˁ˂ʺˊ˖ˋʹ ˍˇˎ ˋˎ˄ʵˎʰˋ˃ˇˏ ʶ˒ʱˊ˃ˇˋʶ  ˋˍʰˍʽˁʷˌ ʵʽʰˍʱˋʶʽˌ full range of motion 
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ɲˇˁʽ˃ʰˋʾʶˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌΦ 

ɱʽʰ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍʹˌ ʰʻ˂ʹˍʺ ˃ʶˍʱ ˍʹ˄ ˇ˂ˇˁ˂ʺˊ˖ˋʹ ˍʹˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌ 

˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄Υ 

ɯ˂˃ʰ ˃ʶ ˍˇ ʷ˄ʰ ˁʱˍ˖ ʱˁˊˇΥ ʁ ʰˋˁˇˏ˃ʶ˄ˇˌ ʶˁˍʷ˂ʶˋʶ ʷ˄ʰ ʱ˂˃ʰ ˁʰˍʱ ˃ʺˁˇˌ ˋʶ ˁʱʻʶ ˉˈʵʽΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰ 

ʶʾ˔ʶ ˍˇ ʵʽˁʰʾ˖˃ʰ ˉʷ˄ˍʶ ˉˊˇˋˉʰʻʶʽ˗˄ ˇˉˇˏ ˁʰˍʰʴˊʱ˒ˍʹˁʶ ʹ ˁʰ˂ˏˍʶˊʹ ʶˉʾʵˇˋʹ. 

ʆʶˋˍ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍʹˌ ʽˋˇˊˊˇˉʾʰˌΥ ʁ ʰʻ˂ʹˍʺˌ ʶˁˍʷ˂ʶˋʶ ʵˎˇ ʰˋˁʺˋʶʽˌ ʽˋˇˊˊˇˉʾʰˌΦ ɾʾʰ ˉʱ˄˖ 

ˋʶ fitball ˃ʶ ˍˇ ʷ˄ʰ ʱˁˊˇ ˉʱ˄˖ ˋʶ ʵʾˋˁˇ ʽˋˇˊˊˇˉʾʰˌ ˁʰʽ ˃ʽʰ ʰˁˈ˃ʹ ʱˋˁʹˋʹ  ˉʱ˄˖ ˋʶ bosu ball ʷ˄ʰ-

ʷ˄ʰ ˉˈʵʽΦ 

ʆʶˋˍ ʰ˄ˍˇ˔ʺˌ ˋˍʹ ʵˏ˄ʰ˃ʹΥ O h ʻ˂ʹˍʺˌ ʶˁˍʷ˂ʶˋʶ ʶˉʰ˄ʰ˂ʺ˕ʶʽˌ ˋˍˇ ˃ʹ˔ʱ˄ʹ˃ʰ ˁʱ˃˕ʹˌ-ʷˁˍʰˋʹˌ 

ʴˇ˄ʱˍˇˎ leg extension ˁ ʰʽ ˋˍˇ ˃ʹ˔ʱ˄ʹ˃ʰ ˉˊʷˋʰ ˋˍʰ олΩΩΦ 

ʅˎʸʺˍʹˋʹ ς ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ 

ʆˇ ˉˊˈʴˊʰ˃˃ʰ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ʺˍʰ˄ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈ ˁʰʻ˗ˌ ˇ ʰʻ˂ʹˍʺˌΣ ˍʹˊ˗˄ˍʰˌ ˉʽˋˍʱ ˍˇ 

ˉˊ˖ˍˈˁˇ˂˂ˇ ˉˇˎ ˍˇˎ ʵˈʻʹˁʶ ˁʰʽ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ ʰˊ˔ʺ ˍʹˌ ˉˊˇˇʵʶˎˍʽˁˈˍʹˍʰˌ ˍʹˌ ʶˉʽʲʱˊˎ˄ˋʹˌΣ 

ˁʰˍʱ˒ʶˊʶ ˄ʰ ʶˁˍʶ˂ʶʾ ˍʽˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˔˖ˊʾˌ ˋˎ˃ˉˍ˗˃ʰˍʰ ˉˈ˄ˇˎ ˁʰʽ ʵˎˋˁʰ˃˕ʾʰˌΦ ʅˏ˃˒˖˄ʰ ˃ʶ ˍʰ 

ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍ˖˄ ʰ˅ʽˇ˂ˇʴʺˋʶ˖˄ ʵʶ˄ ˉʰˊʰˍʹˊʺʻʹˁʰ˄ ˋʹ˃ʰ˄ˍʽˁʷˌ ʵʽʰ˒ˇˊʷˌ ˃ʶˍʰ˅ˏ ˍˇˎ 

ˍˊʰˎ˃ʰˍʽˋ˃ʷ˄ˇˎ ˁʰʽ ˍˇˎ ˎʴʽˇˏˌ ʱˁˊˇˎ ˋˍʰ ˍʶˋˍ ˉˇˎ ʶ˒ʰˊ˃ˈˋˍʹˁʰ˄Φ ɰʶ˂ˍʽ˗ʻʹˁʶ ʹ ʽʵʽˇʵʶˁˍʽˁˈˍʹˍʰΣ 

ʹ ʽˋˇˊˊˇˉʾʰΣ ʹ ˃ˎʿˁʺ ˎˉʶˊˍˊˇ˒ʾʰ ˁʰʽ ʰˎ˅ʺʻʹˁʶ ʹ ˋˍʰʻʶˊˈˍʹˍʰ ˋʶ ˃ˇ˄ˇˉˇʵʽˁʷˌ ˋˍʹˊʾ˅ʶʽˌΦ ɶ ʵʽʱˊˁʶʽʰ 

ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˉˇˎ ʺˍʰ˄ т ʶʲʵˇ˃ʱʵʶˌΦ ʁ ʰʻ˂ʹˍʺˌ ˋˎ˄ʷ˔ʽˋʶ ˄ʰ ˁʱ˄ʶʽ ˍʽˌ 

ˋˎ˄ʶʵˊʾʶˌ ˍˇˎ ʴʽʰ ˉ˂ʺˊʹ ʰˉˇˁʰˍʱˋˍʰˋʹ ˍˇˎ ʷ˅˖ ˃ʹ˄ʾˋˁˇˎ ʰ˂˂ʱ ˁʰʽ ʴʽʰ ʴʶ˄ʽˁʺ ˍˇˎ ʶ˄ʵˎ˄ʱ˃˖ˋʹΦ 
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THE FUNCTIONAL REHABILITATION OF EXTERNAL MENISCUS IN A CATEGORY A2 BASKETBALL 
ATHLETE 

 
K. Gkartzoni, A. Gioftsidou, K. Anagnostopoulos, M. Marinidis 

 
Democritus University of Thrace, School of Physical Education and Sport Science 

 
Abstract 

 
A meniscus tear is one of the most common injuries to the knee joint regardless of age. The 

type of rupture is a very important tool to correctly assess the repair treatment. The purpose of this 
case study was to design and implement a rehabilitation program for a professional basketball player 
after an external meniscus tear. The sample of the study was a basketball player, 19 years old, 2 meters 
tall and 88 kg. The goal of the rehabilitation program was to regain range of motion and strength, 
retrain proprioception, and prepare him for functional reintegration into his sport. The intervention 
program started at week 4 and ended at week 10 after arthroscopy surgery. To begin with, the program 
included mobility exercises, isometric execution exercises and closed kinetic chain exercises. 
Afterwards, strengthening, proprioceptive and balance exercises were applied as the burden was 
progressively increased. In the final stages, the program included exercises simulating the injured 
person's sport. The results of the study were satisfactory, as the athlete followed the rehabilitation 
protocol to the letter since the exercises were performed without symptoms of pain and stiffness. To 
evaluate the athlete after completion of the rehabilitation, a one-legged jump test, a one-legged 
balance test in a stable position with a balance ball and a one-legged balance test on a bosu, and finally 
two one-legged strength endurance tests with knee flexion-extension were used. According to the 
results of the evaluations, small differences were observed between the injured and the healthy knee. 
In conclusion, a specialized rehabilitation program after external meniscal arthroscopy can be effective 
and eliminate muscle dysfunctions between the injured and healthy limb. 
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ɮʀɹʁɽʁɱɶʅɶ ɼɹɿɶʆɹɼʍɿ ʃʄʁʆʇʃʍɿ όC¦b/¢Lhb![ ah±9a9b¢ {/w99bΣ Ca{ύ ʅɳ ɮʆʁɾɮ ɾɳ 

ʆʄɮʇɾɮʆɹʅɾʁ ʅʆʁ ɱʁɿɮʆʁ 

 

ɲʾˉ˂ʰˌ ɲΦΣ ɾʰˊʽ˄ʾʵʹˌ ɾΦΣ ɱʽˇ˒ˍˋʾʵˇˎ ɮΦΣ ʃʱ˒ʹˌ ɱΦΣ ɾʱ˂˂ʽˇˎ ʃΦ 

ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʅ˔ˇ˂ʺ ɳˉʽˋˍʺ˃ʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ ɮʻ˂ʹˍʽˋ˃ˇˏ 

ʃʶˊʾ˂ʹ˕ʹ 

 ʆˇ Ca{ όCǳƴŎǘƛƻƴŀƭ aƻǾŜƳŜƴǘ {ŎǊŜŜƴύ ʷ˔ʶʽ ˖ˌ ʲʰˋʽˁˈ ˋˍˈ˔ˇ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍʹˌ ˂ʶʽˍˇˎˊʴʽˁʺˌ 

ˁʾ˄ʹˋʹˌ ˁʰʽ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ˃ʽʰ ʵʷˋ˃ʹ т ˍʶˋˍ-ˁʽ˄ʹˍʽˁ˗˄ ˉˊˇˍˏˉ˖˄ ˁʰʽ о /ƭŜŀǊƛƴƎ 9ȄŀƳΣ ˈˉˇˎ ˋʰ˄ 

ˋˍˈ˔ˇˌ ʰˎˍ˗˄ ˍʾʻʶˍʰʽ ʹ ʰ˄ʾ˔˄ʶˎˋʹ ˉˈ˄ˇˎΦ ʅˁˇˉˈ ˍʹˌ ʷˊʶˎ˄ʰˌ ʰˉˇˍʷ˂ʶˋʶ ʹ ʵʽʶˊʶˏ˄ʹˋʹ ˍʹˌ ʶˉʾʵˊʰˋʹˌ 

ˍˇˎ ˒ˏ˂ˇˎ ˋˍˇ ˋˁˇˊ Ca{ ˒ˇʽˍʹˍ˗˄ ˃ʶ ˍˊʰˎ˃ʰˍʽˋ˃ˈ-ˉʱʻʹˋʹ ˋˍˇ ʴˈ˄ʰˍˇΣ ʹ ʵʽʶˊʶˏ˄ʹˋʹ ˍʹˌ ʶˉʾʵˊʰˋʹˌ 

ˍ˖˄ ʵʽʰ˒ˈˊ˖˄ ˍˊʰˎ˃ʰˍʽˋ˃˗˄-ˉʰʻʺˋʶ˖˄ ˋˍˇ ʴˈ˄ʰˍˇ ˋˍˇ ˋˁˇˊ Ca{ ˁʰʽ ʹ ʵʽʶˏˊˎ˄ˋʹ ˍʹˌ ʵʽʰ˒ˇˊʱˌ 

˃ʶˍʰ˅ˏ ˍ˖˄ ʵˏˇ ʱˁˊ˖˄ όˎʴʽʷˌ ˁʰʽ ˍˊʰˎ˃ʰˍʽˋ˃ʷ˄ˇύ ˋˍʰ р ʰ˃˒ʾˉ˂ʶˎˊʰ ˍʶˋˍ όIǳǊŘƭŜ {ǘŜǇΣ Lƴ [ine Lunge, 

{ƘƻǳƭŘŜǊ aƻōƛƭƛǘȅΣ !ŎǘƛǾŜ {ǘǊŀƛƎƘǘ [ŜƎ wŀƛǎŜΣ wƻǘŀǊȅ {ǘŀōƛƭƛǘȅύΦ ɲʶʾʴ˃ʰ ˍʹˌ ˉʰˊˇˏˋʰˌ ʷˊʶˎ˄ʰˌ 

ʰˉˇˍʷ˂ʶˋʰ˄ мр ˒ˇʽˍʹˍʷˌκˊʽʶˌΦ ʂ˂ˇʽ ˇʽ ˒ˇʽˍʹˍʷˌκˊʽʶˌ ˉˇˎ ˋˎ˃ˉʶˊʽ˂ʺ˒ʻʹˁʰ˄ ˋˍʹ˄ ʷˊʶˎ˄ʰ ʶʾ˔ʰ˄ 

ˎˉˇˋˍʶʾ ˁʱˉˇʽˇ˄ ˃ˎˇˋˁʶ˂ʶˍʽˁˈ ˍˊʰˎ˃ʰˍʽˋ˃ˈ ˋˍʹ˄ ʱˊʻˊ˖ˋʹ ˍˇˎ ʴˈ˄ʰˍˇˌ ʶʾˍʶ ˁʱˉˇʽʰ ˉʱʻʹˋʹ ˁʰʽ 

ʶʾ˔ʰ˄ ˇ˂ˇˁ˂ʹˊ˗ˋʶʽ ˍʹ˄ ʵʽʰʵʽˁʰˋʾʰ ˍʹˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌΦ ʆˇ ˈˊʴʰ˄ˇ ˃ʷˍˊʹˋʹˌ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ 

ʴʽʰ ˍʹ˄ ˉʰˊˇˏˋʰ ʷˊʶˎ˄ʰ ʺˍʰ˄ ˍˇ ʶˊʴʰ˂ʶʾˇ ˃ʷˍˊʹˋʹˌ Ca{Φ ɱʽʰ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ 

˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ˍˇ ˋˍʰˍʽˋˍʽˁˈ ˉʰˁʷˍˇ WŀƳƻǾƛΦ ɶ ˁʰˍʰʴˊʰ˒ʺ ʰύ ˍˇˎ ʲʰʻ˃ˇˏ ʶˉʽʵˊʱˋʶ˖ˌ ˍˇˎ ˒ˏ˂ˇˎ 

ˋˍˇ ˍʶ˂ʽˁˈ ˋˁˇˊ Ca{ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˃ʷˋ˖ ˍʹˌ ʰ˄ʱ˂ˎˋʹˌ LƴŘŜǇŜƴŘŜƴǘ ¢ ǘŜǎǘΦ ɶ ˁʰˍʰʴˊʰ˒ʺ ʲύ ˍˇˎ 

ʲʰʻ˃ˇˏ ʶˉʾʵˊʰˋʹˌ ˍˇˎ ʶʾʵˇˎˌ ˍˊʰˎ˃ʰˍʽˋ˃ˇˏ ˋˍʹ ʵʽʰ˃ˈˊ˒˖ˋʹ ˍˇˎ ˍʶ˂ʽˁˇˏ ˋˁˇˊ Ca{ 

ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˃ʷˋ˖ ˍʹˌ ʰ˄ʱ˂ˎˋʹˌ hƴŜ-Way Abh±!Φ ɶ ʰ˄ʱ˂ˎˋʹ ˍʹˌ ˋ˔ʷˋʹˌ ˃ʶˍʰ˅ˏ ˍ˖˄ ʵˎˇ 

ʱˁˊ˖˄ ˁʰʽ ˍˇˎ ˁʰʻʷ˄ʰ ʰˉˈ ˍʰ р ʰ˃˒ʾˉ˂ʶˎˊʰ ˍʶˋˍ ʷʴʽ˄ʶ ˃ʷˋ˖ ˍʹˌ ʰ˄ʱ˂ˎˋʹˌ LƴŘŜǇŜƴŘŜƴǘ ¢ ǘŜǎǘΦ ʅˍʰ 

ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ʷˊʶˎ˄ʰˌ ʵʶ˄ ʲˊʷʻʹˁʶ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʺ ʵʽʰ˒ˇˊʱ όǇғ лΦлрύ ˋʶ ˈ˂ʶˌ ˍʽˌ 

ʰ˄ʰ˂ˏˋʶʽˌ ˉˇˎ ʵʽʶ˄ʶˊʴʺʻʹˁʰ˄Φ ʅˎ˃ˉʶˊʰˋ˃ʰˍʽˁʱ ˃ʷˋ˖ ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˍʹˌ ʷˊʶˎ˄ʰˌ ˒ʱ˄ʹˁʶ ˈˍʽ 

ʹ ˇ˃ʱʵʰ ˒ˏ˂ˇˎΣ ˍˇ ʵʽʰ˒ˇˊʶˍʽˁˈ ʶʾʵˇˌ ˍˊʰˎ˃ʰˍʽˋ˃ˇˏ ʺ ˉʱʻʹˋʹˌ ʵʶ˄ ˁʰˍʷ˔ˇˎ˄ ˋʹ˃ʰ˄ˍʽˁˈ ˊˈ˂ˇ ˋˍʹ˄ 

ʵʽʰ˃ˈˊ˒˖ˋʹ ˍˇˎ ˍʶ˂ʽˁˇˏ ˋˁˇˊ ˋˍˇ Ca{Φ ɳˉʽˉ˂ʷˇ˄ ʵʶ˄ ˒ʱ˄ʹˁʶ ˄ʰ ˎˉʱˊ˔ʶʽ ˁʰʽ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʺ 

ʵʽʰ˒ˇˊʱ ˃ʶˍʰ˅ˏ ˍˊʰˎ˃ʰˍʽˋ˃ʷ˄ˇˎ ˁʰʽ ˎʴʽʷˌ ʱˁˊˇˎ ˋˍʰ р ʰ˃˒ʾˉ˂ʶˎˊʰ ˍʶˋˍ ˍˇˎ Ca{Φ 
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ɮʀɹʁɽʁɱɶʅɶ ɼɹɿɶʆɹɼʍɿ ʃʄʁʆʇʃʍɿ (FUNCTIONAL MOVEMENT SCREEN, FMS)  

ʅɳ ɮʆʁɾɮ ɾɳ ʆʄɮʇɾɮʆɹʅɾʁ ʅʆʁ ɱʁɿɮʆʁ 

 

 

ɳʽˋʰʴ˖ʴʺ 

 ʆˇ Ca{ όCǳƴŎǘƛƻƴŀƭ aƻǾŜƳŜƴǘ {ŎǊŜŜƴύ ʷ˔ʶʽ ˖ˌ ʲʰˋʽˁˈ ˋˍˈ˔ˇ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍʹˌ ˂ʶʽˍˇˎˊʴʽˁʺˌ 

ˁʾ˄ʹˋʹˌΦ ɶ ˂ʶʽˍˇˎˊʴʽˁʺ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍʹˌ ˁʾ˄ʹˋʹˌ όCa{ύ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ˃ʽʰ ʵʷˋ˃ʹ т ˍʶˋˍ-ˁʽ˄ʹˍʽˁ˗˄ 

ˉˊˇˍˏˉ˖˄ ˁʰʽ о /ƭŜŀǊƛƴƎ 9ȄŀƳΣ ˈˉˇˎ ˋʰ˄ ˋˍˈ˔ˇˌ ˍ˖˄ о ˍʾʻʶˍʰʽ ʹ ʰ˄ʾ˔˄ʶˎˋʹ ˉˈ˄ˇˎΦ ʅˍˇ ˍʷ˂ˇˌ 

ˁʰˍʰʴˊʱ˒ʶˍʰʽ ʷ˄ʰ ˋˁˇˊ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˃ʶ ˃ʶʴʰ˂ˏˍʶˊʹ ˍʽ˃ʺ ˍˇ нмΦ  ʃˊˈˋ˒ʰˍʶˌ ˃ʶ˂ʷˍʶˌ ʷʵʶʽ˅ʰ˄ ˈˍʽ 

ʱˍˇ˃ʰ ˉˇˎ ʰˁˇ˂ˇˏʻʹˋʰ˄ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ ˉˊˈʴˊʰ˃˃ʰ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ʶʾ˔ʰ˄ ˁʰ˂ˏˍʶˊʰ ˋˁˇˊ ˁʰʽ 

ˁʽ˄ʹˍʽˁʱ ˉˊˈˍˎˉʰ όˁʽ˄ʹˍʽˁʱ ˃ˇˍʾʲʰύ ʰˉˈ ʱˍˇ˃ʰ ˉˇˎ ʵʶ˄ ˉˊˇˉˇ˄ʺʻʹˁʰ˄ ˁʰʻˈ˂ˇˎ ˁʰʽ ʷ˃ʶʽ˄ʰ˄ ˋˍʱˋʽ˃ˇʽ 

ˋˍʰ ˋˁˇˊ ˉˇˎ ʶʾ˔ʰ˄ ˁʰˍʰʴˊʱ˕ʶʽ ˋʶ ˉˊˇʹʴˇˏ˃ʶ˄ʶˌ ˃ʶˍˊʺˋʶʽˌ όCǊƻǎǘΣ .ŜŀŎƘΣ /ŀƳǇōŜƭƭΣ /ŀƭƭŀƎƘŀƴ ϧ 

aŎDƛƭƭΣ нлмтύΦ ɾʷˋ˖ ʱ˂˂˖˄ ʶˊʶˎ˄˗˄ ˁʰˍʰʴˊʱ˒ʹˁʶ ˈˍʽ ʹ ʶ˒ʰˊ˃ˇʴʺ ˍˇˎ Ca{ ʶʾ˄ʰʽ ˋʹ˃ʰ˄ˍʽˁʺ ʴʽʰ ˍˇ˄ 

ʷ˂ʶʴ˔ˇ ˉʽʻʰ˄ˈˍʹˍʰˌ ˃ʶ˂˂ˇ˄ˍʽˁˇˏ ˍˊʰˎ˃ʰˍʽˋ˃ˇˏ ˁʰʽ ʴʽʰ ˍʹ˄ ʵʹ˃ʽˇˎˊʴʾʰ ˃ʽʰˌ ʲʱˋʹˌ ˉˇˎ ʶˉʽˍˊʷˉʶʽ 

ˋˍˇˎˌ ʶʽʵʽˁˇˏˌ ˄ʰ ˁʱ˄ˇˎ˄ ˋˎʴˁˊʾˋʶʽˌ ˃ʶˍʱ ʰˉˈ ˁʱˉˇʽʰ ˉˊˇˉˈ˄ʹˋʹΣ ʻʶˊʰˉʶʾʰ ˁʰʽ ʰˉˇˁʰˍʱˋˍʰˋʹ 

ό5ƻǊǊŜƭΣ [ƻƴƎΣ {ƘŀŦŦŜǊ ϧ aȅŜǊΣ нлмуύΦ ɳˉʽˉˊˈˋʻʶˍʰ ʷˊʶˎ˄ʶˌ ˉʱ˄˖ ʰ˄ʰ˒ˇˊʽˁʱ ˃ʶ ʰˎˍˈ˄ ˍˇ ˍˇ˃ʷʰ 

ˁʰˍʷʴˊʰ˕ʰ˄ ˖ˌ ˉʽʻʰ˄ˈ ˋˁˇˊ ˁʽ˄ʵˏ˄ˇˎ ʴʽʰ ˍˊʰˎ˃ʰˍʽˋ˃ˈ ˍʰ ˋˁˇˊ ˉˇˎ ʺˍʰ˄ ғмп ό.ŀǊŘŜƴŜǘǘ Ŝǘ ŀƭΦΣ нлмрύΦ 

ʃʰˊˈ˂ʰ ʰˎˍʱ ˎˉʱˊ˔ˇˎ˄ ʰˊˁʶˍʷˌ ˉˊˈˋ˒ʰˍʶˌ ˃ʶ˂ʷˍʶˌ ˉˇˎ ʻʷˍˇˎ˄ ˋʶ ʰ˃˒ʽˋʲʺˍʹˋʹ ˍʹ˄ ˉʰˊʰˉʱ˄˖ 

ˎˉˈʻʶˋʹ ˎˉˇˋˍʹˊʾʸˇ˄ˍʰˌ ˈˍʽ ʶʾ˄ʰʽ ʰ˄ʰʴˁʰʾˇ ˄ʰ ʴʾ˄ˇˎ˄ ˉʶˊʶˍʰʾˊ˖ ʷˊʶˎ˄ʶˌ ˉʱ˄˖ ˋʶ ʰˎˍˈ˄ ˍˇ˄ ˍˇ˃ʷʰ 

ˉˇˎ ʰ˒ˇˊʱ ˍˇ ˁˇ˃˃ʱˍʽ ˍʹˌ ˉˊˈʲ˂ʶ˕ʹˌ ˍˊʰˎ˃ʰˍʽˋ˃ˇˏ ˃ʷˋ˖ ˍˇˎ FMS ό5ƻǊǊŜƭ Ŝǘ ŀƭΦΣ нлмуύΦ ʃʰˊˈ˂ˇ ˉˇˎ 

ˎˉʺˊ˅ʰ˄ ˉˇ˂˂ʷˌ ʷˊʶˎ˄ʶˌ ˉʱ˄˖ ˋˍˇ˄ ˍˇ˃ʷʰ ˍʹˌ ˉˊˈʲ˂ʶ˕ʹˌ ˍˊʰˎ˃ʰˍʽˋ˃ˇˏ ˃ʷˋ˖ FMS ʵʶ˄ ʲˊʷʻʹˁʰ˄ 

ˁʱˉˇʽʶˌ ˉˇˎ ˄ʰ  ʰ˄ʰ˒ʷˊˇ˄ˍʰʽ ˋˍʹ˄  ʰ˅ʽˇ˂ˈʴʹˋʹ ˁʽ˄ʹˍʽˁ˗˄ ˉˊˇˍˏˉ˖˄ ˃ʷˋ˖ ˍˇˎ Ca{ ˋʶ ʱˍˇ˃ʰ ˉˇˎ 

ʷ˔ˇˎ˄ ˎˉˇˋˍʶʾ ʴʶ˄ʽˁˈˍʶˊʰ ˁʱˉˇʽˇ˄ ˍˊʰˎ˃ʰˍʽˋ˃ˈ ˋˍˇ ʴˈ˄ʰˍˇΦ ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ʷˊʶˎ˄ʰˌ ʺˍʰ˄ ʹ 

ʵʽʶˊʶˏ˄ʹˋʹ ˍʹˌ ʶˉʾʵˊʰˋʹˌ ˍˇˎ ˒ˏ˂˂ˇˎ ˁʰʽ ˍ˖˄ ʵʽʰ˒ˈˊ˖˄ ˍˊʰˎ˃ʰˍʽˋ˃˗˄-ˉʰʻʺˋʶ˖˄ ˋˍˇ ʴˈ˄ʰˍˇ ˋˍˇ 

ˋˁˇˊ Ca{ ˒ˇʽˍʹˍ˗˄ ˃ʶ ˍˊʰˎ˃ʰˍʽˋ˃ˈ-ˉʱʻʹˋʹ ˋˍˇ ʴˈ˄ʰˍˇ ˉˇˎ ʶʾ˔ʰ˄ ˇ˂ˇˁ˂ʹˊ˗ˋʶʽ ˍʹ˄ ʰˉˇˁʰˍʱˋˍʰˋʹ 

ˍˇˎˌΦ ʆʷ˂ˇˌ ʹ ʵʽʶˏˊˎ˄ˋʹ ˍʹˌ ˋ˔ʷˋʹˌ ˃ʶˍʰ˅ˏ ˍ˖˄ ʵˏˇ ʱˁˊ˖˄ όˎʴʽʷˌ ˁʰʽ ˍˊʰˎ˃ʰˍʽˋ˃ʷ˄ˇύ ˋˍʰ р 

ʰ˃˒ʾˉ˂ʶˎˊʰ ˍʶˋˍΦ 

 

ɾʷʻˇʵˇˌ 

ɲʶʾʴ˃ʰ 

 ʅˍʹ˄ ʷˊʶˎ˄ʰ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ мр ˒ˇʽˍʹˍʷˌκˊʽʶˌ όмн ʱ˄ʵˊʶˌΣ о ʴˎ˄ʰʾˁʶˌύ ˃ʶ ɾΦʁ ʹ˂ʽˁʾʰˌ ˍʰ нлΦс 

ʷˍʹΦ ʅˍˇ ʵʶʾʴ˃ʰ ˍʹˌ ʷˊʶˎ˄ʰˌ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰ˄ ˒ˇʽˍʹˍʷˌκˊʽʶˌ ˉˇˎ ʶʾ˔ʰ˄ ˎˉˇˋˍʶʾ ˁʱˉˇʽˇ˄ 

˃ˎˇˋˁʶ˂ʶˍʽˁˈ ˍˊʰˎ˃ʰˍʽˋ˃ˈ ʶʾˍʶ ʶʾ˔ʰ˄ ˁʱˉˇʽʰ ˉʱʻʹˋʹ ˋˍʹ˄ ʱˊʻˊ˖ˋʹ ˍˇˎ ʴˈ˄ʰˍˇˌ ˁʰʽ ʶʾ˔ʰ˄ 

ˇ˂ˇˁ˂ʹˊ˗ˋʶʽ ˍʹ˄ ʵʽʰʵʽˁʰˋʾʰ ˍʹˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌΦ ɮˉˈ ˍˇ ʵʶʾʴ˃ʰ ˍʹˌ ʷˊʶˎ˄ʰˌ ˉˊˇʷˁˎ˕ʰ˄ ˇʽ 

ˉʰˊʰˁʱˍ˖ ˃ˎˇˋˁʶ˂ʶˍʽˁˇʾ ˍˊʰˎ˃ʰˍʽˋ˃ˇʾΥ ˊʺ˅ʹ ˉˊˈˋʻʽˇˎ ˔ʽʰˋˍˇˏ ˋˎ˄ʵʷˋ˃ˇˎΣ ˊʺ˅ʹ ˃ʹ˄ʾˋˁ˖˄Σ ˊʺ˅ʹ 

ʶˉʽʴˇ˄ʰˍʽʵʽˁˇˏ ˍʷ˄ˇ˄ˍʰ ˁʰʽ ˔ˇ˄ʵˊˇˉʱʻʶʽʰ ʶˉʽʴˇ˄ʰˍʾʵʰˌΦ 
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ʃʶʽˊʰ˃ʰˍʽˁˈˌ ˋ˔ʶʵʽʰˋ˃ˈˌ 

 ɱʽʰ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍ˖˄ ˁʽ˄ʹˍʽˁ˗˄ ˉˊˇˍˏˉ˖˄ ˍ˖˄ мр ˒ˇʽˍʹˍ˗˄κˊʽ˗˄ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ˍˇ FMS 

(Functional Movement Screen). ʃˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ˁʰʽ ʰˉˈ ˍʰ мр ʱˍˇ˃ʰ ˁʰʽ ˍʰ т ˂ʶʽˍˇˎˊʴʽˁʱ ˍʶˋˍ-

ˁʽ˄ʹˍʽˁʱ ˉˊˈˍˎˉʰ ˍˇˎ Ca{Σ ˁʰʻ˗ˌ ˁʰʽ ˍʰ о ˍʶˋˍ ʰ˄ʾ˔˄ʶˎˋʹˌ ˉˈ˄ˇˎ ό/ƭŜŀǊƛƴƎ 9ȄŀƳǎύΣ ˋˍʰ ˇˉˇʾʰ 

ˁʰ˄ʷ˄ʰˌ ˒ˇʽˍʹˍʺˌκˊʽʰ ʵʶ˄ ʰ˄ʰʴ˄˖ˊʾˋˍʹˁʶ ˖ˌ ʻʶˍʽˁˈ ʵʶʾʴ˃ʰΦ ʂ˂ˇʽ ˇʽ ˒ˇʽˍʹˍʷˌκˊʽʶˌ ʰ˅ʽˇ˂ˇʴʺʻʹˁʰ˄ ˋʶ 

ʵʽʱˋˍʹ˃ʰ о ʶʲʵˇ˃ʱʵ˖˄ ˋˍˇ ʶˊʴʰˋˍʺˊʽˇ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˍˇˎ ʅɳʊɮɮ ɲʃɸ ˃ʶ ˍʹ˄ ˔ˊʺˋʹ ˍˇˎ FMS.  

ɱʶ˄ʽˁˈˍʶˊʰ ˇ ˋ˔ʹ˃ʰˍʽˋ˃ˈ ʲʰˋʾˋˍʹˁʶ ˋˍˇ ˉ˖ˌ ʶˉʽʵˊʱ ʹ ˇ˃ʱʵʰ ˍˇˎ ˒ˏ˂˂ˇˎ ˁʰʽ ˍ˖˄ ʵʽʱ˒ˇˊ˖˄ 

ˍˊʰˎ˃ʰˍʽˋ˃˗˄ ˋˍʹ˄ ʵʽʰ˃ˈˊ˒˖ˋʹ ˍˇˎ ˍʶ˂ʽˁˇˏ ˋˁˇˊ FMSΣ ˁʰʻ˗ˌ ˁʰʽ ʰ˄ ˎˉʱˊ˔ˇˎ˄ ˋˍʰˍʽˋˍʽˁʱ 

ˋʹ˃ʰ˄ˍʽˁʷˌ ʵʽʰ˒ˇˊʷˌ ˃ʶˍʰ˅ˏ ˍ˖˄ ʵˎˇ ʱˁˊ˖˄ όˎʴʽʷˌ ˁʰʽ ˍˊʰˎ˃ʰˍʽˋ˃ʷ˄ˇύ ˈ˂˖˄ ˍ˖˄ ˒ˇʽˍʹˍ˗˄κˊʽ˗˄ ˉˇˎ 

ˉˊʰʴ˃ʰˍˇˉˇʾʹˋʰ˄ ˍʽˌ ˃ʶˍˊʺˋʶʽˌ ˋˍʰ р ʰ˃˒ʾˉ˂ʶˎˊʰ ˍʶˋˍΦ 

ʅˍʰˍʽˋˍʽˁʺ ʰ˄ʱ˂ˎˋʹ 

 ɱʽʰ ˍʹ˄ ˋˍʰˍʽˋˍʽˁʺ ʶˉʶ˅ʶˊʴʰˋʾʰ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ˍˇ ˋˍʰˍʽˋˍʽˁˈ ˉʰˁʷˍˇ 

WŀƳƻǾƛΦ ɶ ˁʰˍʰʴˊʰ˒ʺ ʰύ ˍˇˎ ʲʰʻ˃ˇˏ ʶˉʽʵˊʱˋʶ˖ˌ ˍʹˌ ˇ˃ʱʵʰˌ ˒ˏ˂ˇˎ όʱ˄ʵˊʶˌΣ ʴˎ˄ʰʾˁʶˌύ ˋˍˇ ˍʶ˂ʽˁˈ 

ˋˁˇˊ Ca{ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˃ʷˋ˖ ˍʹˌ ʰ˄ʱ˂ˎˋʹˌ LƴŘŜǇŜƴŘŜƴǘ ¢ ǘŜǎǘ όaŀƴƴ ²ƘƛǘƴŜȅ ¦ύ ˍʶˋˍ ό˃ʹ 

ˁʰ˄ˇ˄ʽˁʺ ˁʰˍʰ˄ˇ˃ʺύΣ ʹ ˁʰˍʰʴˊʰ˒ʺ ʲύ ˍˇˎ ʲʰʻ˃ˇˏ ʶˉʾʵˊʰˋʹˌ ˍˇˎ ʶʾʵˇˎˌ ˍˊʰˎ˃ʰˍʽˋ˃ˇˏ ˋˍʹ 

ʵʽʰ˃ˈˊ˒˖ˋʹ ˍˇˎ ˍʶ˂ʽˁˇˏ ˋˁˇˊ Ca{ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˃ʷˋ˖ ˍʹˌ ʰ˄ʱ˂ˎˋʹˌ όhƴŜ-Way ANOVA) 

Kruskal-²ŀƭƭƛǎ ό˃ʹ ˁʰ˄ˇ˄ʽˁʺ ˁʰˍʰ˄ˇ˃ʺύΦ ɶ ʰ˄ʱ˂ˎˋʹ ˍʹˌ ˋ˔ʷˋʹˌ ˃ʶˍʰ˅ˏ ˍ˖˄ ʵˎˇ ʱˁˊ˖˄ όˎʴʽʷˌ ˁʰʽ 

ˍˊʰˎ˃ʰˍʽˋ˃ʷ˄ˇˎύ ˁʰʽ ˍˇˎ ˁʰʻʷ˄ʰ ʰˉˈ ˍʰ р ʰ˃˒ʾˉ˂ʶˎˊʰ ˍʶˋˍ ʷʴʽ˄ʶ ˃ʷˋ˖ ˍʹˌ ʰ˄ʱ˂ˎˋʹˌ LƴŘŜǇŜƴŘŜƴǘ 

T test (Mann Whitney U). 

ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ 

 ɮˉˈ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʵʽʰˉʽˋˍ˗ʻʹˁʶ ˈˍʽ ˍʰ ˈˊʽʰ ˍ˖˄ фр҈ ʵʽʰˋˍʹ˃ʱˍ˖˄ ʶ˃ˉʽˋˍˇˋˏ˄ʹˌ ʴʽʰ ˍˇ 

˒ˏ˂ˇ ˁʰʽ ˍˇ FMS ̀ ˁˇˊ ʺˍʰ˄ -н ʷ˖ˌ м ˁʰʽ ʵʶ˄ ʲˊʷʻʹˁʰ˄ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʷˌ ʵʽʰ˒ˇˊʷˌ ˋˍˇˎˌ ˃ʷˋˇˎˌ 

ˈˊˇˎˌ ˁʰʽ ˋˍʽˌ ˍˎˉʽˁʷˌ ˍˇˎˌ ʰˉˇˁ˂ʾˋʶʽˌΦ ɮ˄ʰ˒ˇˊʽˁʱ ˍ˗ˊʰ ˃ʶ ˍʰ ʶʾʵʹ ˍ˖˄ ʵʽʱ˒ˇˊ˖˄ ˍˊʰˎ˃ʰˍʽˋ˃˗˄ 

ˁʰʽ ˍˇ FMS ˋˁˇˊ ˉʱ˂ʽ ʵʶ˄ ʲˊʷʻʹˁʶ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʺ ʵʽʰ˒ˇˊʱ ˋˍˇ ˁʱʻʶ ʶʾʵˇˌ ˍˊʰˎ˃ʰˍʽˋ˃ˇˏ ˁʰʽ 

ˍˇ ʰ˄ˍʾˋˍˇʽ˔ˇ FMS ̀ ˁˇˊΦ ʆʷ˂ˇˌ ˈˋˇ˄ ʰ˒ˇˊʱ ˍˇ ˎʴʽʷˌ ˁʰʽ ˍˊʰˎ˃ʰˍʽˋ˃ʷ˄ˇ ʱˁˊˇ ˋˍʰ р ʰ˃˒ʾˉ˂ʶˎˊʰ ˍʶˋˍ 

ʴʽʰ ʰˁˈ˃ʹ ˃ʽʰ ˒ˇˊʱ ʵʶ˄ ʲˊʷʻʹˁʶ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʺ ʵʽʰ˒ˇˊʱ όpҔлΦлрύ ˁʱˍʽ ˉˇˎ ˒ʱ˄ʹˁʶ ˁʰʽ ˋˍˇˎˌ 

˃ʷˋˇˎˌ ˈˊˇˎˌ όMύ ˁʰʻ˗ˌ ˁʰʽ ˍˎˉʽˁʷˌ ʰˉˇˁ˂ʾˋʶʽˌ όSDύ ˋˍʰ ʱˁˊʰ ˍˇˎ ʵʶʾʴ˃ʰˍˇˌ ˍ˖˄ мр ʰˍˈ˃˖˄ ˍʹˌ 

ˉʰˊˇˏˋʰˌ ʷˊʶˎ˄ʰˌΦ 

 

ʃʾ˄ʰˁʰˌ мΦ ʅˍʰˍʽˋˍʽˁʷˌ ʵʽʰ˒ˇˊʷˌ ʰ˄ʱ˃ʶˋʰ ˋˍʰ ʵʽʱ˒ˇˊʰ ʶʾʵʹ ˍˊʰˎ˃ʰˍʽˋ˃ˇˏ ˁʰʽ ʶˉʾˉʶʵˇ 

ˋʹ˃ʰ˄ˍʽˁˈˍʹˍʰˌ όp<.05).  

    W p 

ǴǿȌȅ ǯȅȋȀŰȈȍȐ  ǴǿȌȅ ǳȎȖŰȆȇȍȐ ǸȇŭŰűȍȗ  0.686  0.963  

ǴǿȌȅ ǯȅȋȀŰȈȍȐ  ǸȍȋŮȎȍɵǽȆůȇŭ ǩɵȇȃȍȋŭűȀŮŭȏ  1.357  0.773  

ǴǿȌȅ ǯȅȋȀŰȈȍȐ  ǴǿȌȅ ǩɵȇȃȍȋŭűȇŮȇȈȍȗ ǶǾȋȍȋűŭ  1.260  0.810  

ǴǿȌȅ ǳȎȖŰȆȇȍȐ ǸȇŭŰűȍȗ  ǸȍȋŮȎȍɵǽȆůȇŭ ǩɵȇȃȍȋŭűȀŮŭȏ  1.225  0.822  

ǴǿȌȅ ǳȎȖŰȆȇȍȐ ǸȇŭŰűȍȗ  ǴǿȌȅ ǩɵȇȃȍȋŭűȇŮȇȈȍȗ ǶǾȋȍȋűŭ  1.482  0.721  

ǸȍȋŮȎȍɵǽȆůȇŭ ǩɵȇȃȍȋŭűȀŮŭȏ  ǴǿȌȅ ǩɵȇȃȍȋŭűȇŮȇȈȍȗ ǶǾȋȍȋűŭ  2.449  0.307  
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ʅ˔ʺ˃ʰ мΦ  ɾʷˋˇʽ ˈˊˇʽ ˍ˖˄ ˇ˃ʱʵ˖˄ ˍˇˎ ˒ˏ˂ˇˎ ˖ˌ ˉˊˇˌ ˍˇ Ca{ ˋˁˇˊ ˋʶ ʵʽʱˋˍʹ˃ʰ 

ʶ˃ˉʽˋˍˇˋˏ˄ʹˌ фр҈Φ 

 
ʅˎʸʺˍʹˋʹ-ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ 

 ɮˉˈ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ˉʰˊˇˏˋʰˌ ʷˊʶˎ˄ʰˌ ʵʽʰˉʽˋˍ˗ʻʹˁʶ ˈˍʽ ʵʶ˄ ˎˉʺˊ˅ʶ ˋˍʰˍʽˋˍʽˁʱ 

ˋʹ˃ʰ˄ˍʽˁʺ ʵʽʰ˒ˇˊʱ όǇύ ˋʶ ˈ˂ˇˎˌ ˍˇˎˌ ˉʰˊʱʴˇ˄ˍʰˌ ˉˇˎ ˍʷʻʹˁʰ˄ ʴʽʰ ʷ˂ʶʴ˔ˇΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰ ʵʶ˄ 

ʲˊʷʻʹˁʶ ˄ʰ ʶˉʹˊʶʱʸʶʽ ˍˇ ˒ˏ˂˂ˇ ˍʹ˄ ʵʽʰ˃ˈˊ˒˖ˋʹ ˍˇˎ ˍʶ˂ʽˁˇˏ Ca{ ˋˁˇˊΣ ʶ˅ʾˋˇˎ ʵʶ˄ ʲˊʷʻʹˁʶ ˍˇ ʁ ʾʵˇˌ 

ˍˊʰˎ˃ʰˍʽˋ˃ˇˏ ˄ʰ ʷ˔ʶʽ ˁʱˉˇʽˇ˄ ˋʹ˃ʰ˄ˍʽˁˈ ˊˈ˂ˇ ˋˍˇ˄ ˋ˔ʹ˃ʰˍʽˋ˃ˈ ˍˇˎ ˍʶ˂ʽˁˇˏ ˋˁˇˊ Ca{ ˁʱˍʽ ˉˇˎ 

ʶˉʽʲʶʲʰʽ˗˄ʶˍʰʽ ˁʰʽ ʰˉˈ ˉˊˇʹʴˇˏ˃ʶ˄ʶˌ ˃ʶ˂ʷˍʶˌ ˋˍʹ˄ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰΦ ʆʷ˂ˇˌ ˈˋˇ˄ ʰ˒ˇˊʱ ˍʹ˄ 

ˉʽʻʰ˄ˈˍʹˍʰ ˏˉʰˊ˅ʹˌ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʺˌ ʵʽʰ˒ˇˊʱˌ ʰ˄ʱ˃ʶˋʰ ˋˍʰ ʵˏˇ ʱˁˊʰ όˍˊʰˎ˃ʰˍʽˋ˃ʷ˄ˇ-ˎʴʽʷˌύ 

ʵʶ˄ ʲˊʷʻʹˁʶ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʺ ʵʽʰ˒ˇˊʱ όǇύ Σ ˋʶ ˃ʶˊʽˁʷˌ ˃ʱ˂ʽˋˍʰ ˃ʶˍˊʺˋʶʽˌ ˍˇ ˍˊʰˎ˃ʰˍʽˋ˃ʷ˄ˇ ʶʾ˔ʶ 

ˁʰ˂ˏˍʶˊˇ ˋˁˇˊ ʰˉˈ ˍˇ ˎʴʽʷˌΦ ɳ˅ʾˋˇˎ ˋʹ˃ʰ˄ˍʽˁˈ ʺˍʰ˄ ˁʰʽ ˍˇ ˈˍʽ ʵʶ˄ ˋʹ˃ʶʽ˗ʻʹˁʶ ʰˉˈ ˁʰ˄ʷ˄ʰ˄ ʰˉˈ ˍˇˎˌ 

мр ˒ˇʽˍʹˍʷˌκˊʽʶˌ ˃ʶ ˍˊʰˎ˃ʰˍʽˋ˃ˈ ˋˍˇ ʴˈ˄ʰˍˇ όˋˍˇ ˉʰˊʶ˂ʻˈ˄ύ ʹ ˍʽ˃ʺ м ˁʰʽ ˋˍʰ т ˍʶˋˍΣ ˁʰʻ˗ˌ ˁʰʽ ˈˍʽ 

ˁʰ˄ʷ˄ʰˌ ʰˉˈ ˍʰ мр ʱˍˇ˃ʰ ʵʶ˄ ʲˊʷʻʹˁʶ ʻʶˍʽˁˈˌ ˋˍʰ о ˍʶˋˍ ˉˈ˄ˇˎΦ ʆʷ˂ˇˌ ʰ˅ʽˇˋʹ˃ʶʾ˖ˍˇ ʶʾ˄ʰʽ ˍˇ ˈˍʽ 

ˁʰ˄ʷ˄ʰˌ ˒ˇʽˍʹˍʺˌ ʵʶ˄ ˋʹ˃ʶʾ˖ˋʶ ˋˁˇˊ ˃ʽˁˊˈˍʶˊˇ ʰˉˈ мп ˉˇˎ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ˃ˉˇˊʶʾ 

˄ʰ ˇˊʽˋʻʶʾ ˖ˌ ˉʽʻʰ˄ˈ ˋˁˇˊ ˁʽ˄ʵˏ˄ˇˎΦ ʁ ɾΦʁ ˍˇˎ ˋˁˇˊ ˍ˖˄ мр ʰˍˈ˃˖˄ ʺˍʰ˄ мсΦуκнм ʷ˄ʰ ˉˊʰʴ˃ʰˍʽˁˈ 

ʰ˅ʽˈ˂ˇʴˇ ˋˁˇˊ ˋˏ˃˒˖˄ʰ ˃ʶ ˉˊˇʹʴˇˏ˃ʶ˄ʶˌ ˃ʶ˂ʷˍʶˌΦ ɮ˄ʰ˒ˇˊʽˁʱ ˃ʶ ˍʹ˄ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ˁʰʽ ˉʰˊˈ˃ˇʽʶˌ 

ʷˊʶˎ˄ʶˌΣ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ˉʰˊˇˏˋʰˌ ʷˊʶˎ˄ʰˌ ʺˍʰ˄ ˋˏ˃˒˖˄ʰ ˃ʶ ʰˎˍʱ ˍ˖˄ ʱ˂˂˖˄ ʶˊʶˎ˄˗˄Σ ˈˋˇ˄ 

ʰ˒ˇˊʱ ˍˇ ˒ˏ˂ˇ ˁʰʽ ˍˇ ʶ˂ʱ˔ʽˋˍˇ ˋˁˇˊ ˃ʷˋ˖ ˍˇˎ ˇˉˇʾˇˎ ʻʰ ˉˊˈˁˎˉˍʶ ˁʱˉˇʽʰ ˈ˔ʽ ˍˈˋˇ ˁʰ˂ʺ ˃ʷˍˊʹˋʹΦ 

ʂˋˇ˄ ʰ˒ˇˊʱ ˍ˗ˊʰ ˍʰ ʵʽʱ˒ˇˊʰ ʶʾʵʹ ˍˊʰˎ˃ʰˍʽˋ˃ˇˏ ˁʰʽ ˍʹ˄ ˋ˔ʷˋʹ ˃ʶˍʰ˅ˏ ˍ˖˄ ʵˎˇ ʱˁˊ˖˄ ʵʶ˄ 

ʲˊʷʻʹˁʰ˄ ʰ˅ʽˈ˂ˇʴʶˌ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ˁʱˍʽ ˉˇˎ ˒ʰ˄ʶˊ˗˄ʶʽ ˍʹ˄ ʰ˅ʾʰ ˍʹˌ ˉʰˊˇˏˋʰˌ ʷˊʶˎ˄ʰˌΦ   

 
ɰʽʲ˂ʽˇʴˊʰ˒ʾʰ 

Bardenett SM., Micca JJ., Noyelles JT., Miller S.D., Jenk DT. & Brooks GS. (2015). Functional movement screen 
normative values and validity in high school athletes: can the fmsϰ be used as a predictor of injury? 
International Journal of Sports Physical Therapy. 10(3): 303-8. 

Dorrel B., Long T., Schaffer S. & Myer GD. (2018). The Functional Movement Screen as a Predictor of Injury in 
National Collegiate Athletic Association Division II Athletes, Journal of athletic training. 53(1):29-34 

Frost DM., Beach TAC., Campbell TL., Callaghan JP. & McGill SM. (2017). Can the Functional Movement Screenϰ 
be used to capture changes in spine and knee motion control following 12 weeks of training? Physical 
Therapy in Sport. 23: 50-57. 

  



31̌  ɲʽʶʻ˄ʷˌ ʅˎ˄ʷʵˊʽˇ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ ɮʻ˂ʹˍʽˋ˃ˇˏ 
9-мм ɹˇˎ˄ʾˇˎ нлно  ɼˇ˃ˇˍʹ˄ʺ 

 

ɮʻ˂ʹˍʽˁʷˌ ɼʰˁ˗ˋʶʽˌ ˁʰʽ ɮˉˇˁʰˍʱˋˍʰˋʹ 
 
 

55 
 

 
 

EVALUATION OF MOVEMENT PATTERNS (FUNCTIONAL MOVEMENT SCREEN, FMS)  
IN INDIVIDUALS WITH A KNEE INJURY 

 
D. Diplas, M. Marinidis, A. Gioftsidou, G. Pafis, P. Malliou 

 
Democritus University of Thrace, School of Physical Education and Sport Science 

 
Abstract  
 
 The FMS (Functional Movement Screen) has as its main objective the evaluation of the 

functional movement and consists of a set of 7 test-motor patterns and 3 Clearing Exam whose goal is 

the detection of pain. The purpose of the research was the investigation of the effect of gender on the 

FMS score of students with knee injury-disease, the investigation of the effect of various knee injuries-

diseases in the FMS score and the widening of the difference between both limbs (healthy and injured) 

in the 5 bilateral tests (Hurdle Step, In Line Lunge, Shoulder Mobility, Active Straight Leg Raise, Rotary 

Stability). The sample of this research were 15 students. All students who were included in the research 

had suffered some kind of musculoskeletal injury in the knee joint or some condition and had 

completed its restoration procedure. The measuring instrument used for this research was the FMS 

measurement tool. Jamovi statistical package was used for the analysis of the results. The recording a) 

of the degree of influence of the gender on the final FMS score was performed through the 

Independent T test analysis. The recording b) of the degree of influence of the type of injury on the 

formation of the final FMS score was performed through the One-Way ANOVA analysis. The analysis 

of the relationship between the two limbs and each of the 5 two-sided tests was done through the 

Independent T test analysis. In the survey results, there was no significant difference found statistically 

(p< 0.05) in all analyses performed. In conclusion, it was shown through the research results, that the 

gender and the different kind of injury or disease do not play a significant role in the shaping of the 

final FMS score. In addition, there did not seem to be a statistically significant difference between an 

injured and a healthy limb in the 5 bilateral FMS tests. 
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ʃʄʁɱʄɮɾɾɮ ɳɿɳʄɱɶʆɹɼɶʅ ɮʃʁɼɮʆɮʅʆɮʅɶʅ ʅɳ ɮʆʁɾʁ ɾɳ ʆɳɿʁɿʆʁʃɮɸɳɹɮ ɼɮɹ ɾɳʄɹɼɶ ʄɶʀɶ 

ɾʇʍɿ ʅʆʄʁʊɹɼʁʇ ʃɳʆɮɽʁʇ 

ɾʶˍʰ˅ʶ˄ʽʱʵˇˎ ɵΦΣ ɱʽˇ˒ˍˋʾʵˇˎ ɮΦ 

ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʅ˔ˇ˂ʺ ɳˉʽˋˍʺ˃ʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ ɮʻ˂ʹˍʽˋ˃ˇˏ 

 

ʃʶˊʾ˂ʹ˕ʹ 

ɶ ˍʶ˄ˇ˄ˍˇˉʱʻʶʽʰ ˋˍˊˇ˒ʽˁˇˏ ˉʶˍʱ˂ˇˎ ʶʾ˄ʰʽ ˃ʾʰ ˉʱʻʹˋʹ ˉˇˎ ˉʰˊʰˍʹˊʶʾˍʰʽ ˋʶ 

ʶˉʰ˄ʰ˂ʰ˃ʲʰ˄ˈ˃ʶ˄ʶˌ ˁʽ˄ʺˋʶʽˌ ˎ˕ʹ˂ʺˌ ʷ˄ˍʰˋʹˌ ˉʱ˄˖ ʰˉˈ ˍˇ ˏ˕ˇˌ ˍˇˎ ˗˃ˇˎΦ ʃˇ˂˂ʷˌ ˒ˇˊʷˌ ʹ 

˃ʰˁˊˇ˔ˊˈ˄ʽʰ ˁʰˍʰˉˈ˄ʹˋʹ ˁʰʽ ˒ʻˇˊʱ ˍ˖˄ ˍʶ˄ˈ˄ˍ˖˄ ˃ˉˇˊʶʾ ˄ʰ ˇʵʹʴʺˋʶʽ ˋʶ ʶˁ˒ˎ˂ʽˋˍʽˁˇˏ ˍˏˉˇˎ 

ˊʺ˅ʶ˖˄ ˋˍˇˎˌ ˍʷ˄ˇ˄ˍʶˌ ˍʹˌ ˖˃ʽˁʺˌ ʸ˗˄ʹˌΦ ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ˃ʶ˂ʷˍʹˌ ʺˍʰ˄ ˄ʰ ʰˉˇˍˎˉ˖ʻʶʾ ʹ 

ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ʶ˄ˈˌ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʶ˄ʶˊʴʹˍʽˁʺˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˋʶ ˃ʾʰ ʶ˄ʺ˂ʽˁʹ ʴˎ˄ʰʾˁʰ ˉˇˎ 

ʰˋ˔ˇ˂ʶʾˍʰʽ ʶˊʰˋʽˍʶ˔˄ʽˁʱ ˃ʶ ʰʻ˂ʺ˃ʰˍʰ ʰ˄ʰ˕ˎ˔ʺˌ όʲˈ˂ʶʿΣ ˍʷ˄ʽˌΣ ʰ˄ʰˊˊʾ˔ʹˋʹύΣ ʴʽʰ ˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ 

˔ˊˈ˄ʽʰˌ ˍʶ˄ˇ˄ˍˇˉʱʻʶʽʰˌ ˁʰʽ ˃ʶˊʽˁʺˌ ˊʺ˅ʹˌ ˃ˎ˗˄ ˍˇˎ ˋˍˊˇ˒ʽˁˇˏ ˉʶˍʱ˂ˇˎΦ ʆˇ ʵʶʾʴ˃ʰ ˍʹˌ ˃ʶ˂ʷˍʹˌ 

ʰˉˇˍʷ˂ʶˋʶ ˃ʽʰ ʴˎ˄ʰʾˁʰΣ он ʶˍ˗˄Σ ˏ˕ˇˎˌ мΣтл ˁʰʽ сл ˁʽ˂˗˄Φ ʅˍˈ˔ˇˌ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ 

ʰˉˇˁʰˍʱˋˍʰˋʹˌΣ ʺˍʰ˄ ʹ ʰ˄ʱˁˍʹˋʹ ˍˇˎ ˉ˂ʺˊˇˎˌ ʶˏˊˇˎˌ ˁʾ˄ʹˋʹˌ ˋˍʹ˄ ˖˃ʽˁʺ ʸ˗˄ʹ ˁʰʽ ʹ ʶˉʰ˄ʰ˒ˇˊʱ 

ˍʹˌ ʰˋʻʶ˄ˇˏˌ ˋʶ ˂ʶʽˍˇˎˊʴʽˁʱ ʶˉʾˉʶʵʰ ˉˊʽ˄ ˍˇˎ ˍˊʰˎ˃ʰˍʽˋ˃ˇˏΦ ʆˇ ʶ˄ʶˊʴʹˍʽˁˈ ˉˊˈʴˊʰ˃˃ʰ 

ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˉʶˊʽ˂ʱ˃ʲʰ˄ʶ ʶˁˍʷ˂ʶˋʹ ˁʰˍʱ˂˂ʹ˂ˇˎ ʰˋˁʹˋʽˇ˂ˇʴʾˇˎ ʰˉˈ ˍʹ˄ пʹ ̫ ˖ˌ ˍʹ˄ моʹ ̀ ˎ˄ʶʵˊʾʰ 

ˍʹˌ ʻʶˊʰˉʶʾʰˌΦ ɮˊ˔ʽˁʱΣ ʶ˒ʰˊ˃ˈˋˍʹˁʰ˄ ʽˋˇ˃ʶˍˊʽˁʷˌ ʰˋˁʺˋʶʽˌ ˁʰʽ ʰˋˁʺˋʶʽˌ ˁ˂ʶʽˋˍʺˌ ˁʽ˄ʹˍʽˁʺˌ 

ʰ˂ˎˋʾʵʰˌΦ ʅˍʹ˄ ˋˎ˄ʷ˔ʶʽʰΣ ʶˁˍʶ˂ʷˋˍʹˁʰ˄ ʰˋˁʺˋʶʽˌ ʶ˄ʵˎ˄ʱ˃˖ˋʹˌ ʰ˄ˇʽ˔ˍʺˌ ˁʽ˄ʹˍʽˁʺˌ ʰ˂ˎˋʾʵʰˌ ˃ʶ 

ˉˊˇˇʵʶˎˍʽˁʺ ʰˏ˅ʹˋʹ ˍʹˌ ʶˉʽʲʱˊˎ˄ˋʹˌΦ ʅˍʰ ˍʶ˂ʶˎˍʰʾʰ ˋˍʱʵʽʰΣ ˋˎ˃ˉʶˊʽ˂ʺ˒ʻʹˁʰ˄ ʰˋˁʺˋʶʽˌ 

ʶ˄ʶˊʴˇˉˇʾʹˋʹˌ ˁʰʽ ʶ˄ʵˎ˄ʱ˃˖ˋʹˌ ˁʰʽ ˍ˖˄ ˉʶˊʽ˒ʶˊʶʽʰˁ˗˄ ˃ˎʿˁ˗˄ ˇ˃ʱʵ˖˄Φ ɱʽʰ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍʹˌ 

ʰˋʻʶ˄ˇˏˌ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ˋˍʹ˄ ʰˊ˔ʺ ˁʰʽ ˋˍˇ ˍʷ˂ˇˌ ˍʹˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˍˇ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ 

˂ʶʽˍˇˎˊʴʽˁʺˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍˇˎ ˗˃ˇˎ ό{ƘƻǳƭŘŜǊ CǳƴŎǘƛƻƴ LƴŘŜȄύ ˁʰʽ ˍˇ ʵʽʱʴˊʰ˃˃ʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍˇˎ 

ʶˏˊˇˎˌ ˁʾ˄ʹˋʹˌ ˍ˖˄ ʰˊʻˊ˗ˋʶ˖˄ όwŀƴƎŜ ƻŦ Wƻƛƴǘ aƻǘƛƻƴ 9Ǿŀƭǳŀǘƛƻƴ /ƘŀǊǘύΦ ʅˏ˃˒˖˄ʰ ˃ʶ ˍʰ 

ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍ˖˄ ʰ˅ʽˇ˂ˇʴʺˋʶ˖˄ ʶˉʽˍʶˏ˔ʻʹˁʶ ʹ ʶ˅ʱ˂ʶʽ˕ʹ ˍˇˎ ˉˈ˄ˇˎ ˁʰˍʱ ˍʹ˄ ʵʽʱˊˁʶʽʰ ˍ˖˄ 

ˁʽ˄ʺˋʶ˖˄ ˍˇˎ ˃ʷ˂ˇˎˌ ˁʰʽ ʰˉˇˁʰˍʰˋˍʱʻʹˁʶ ˉ˂ʺˊ˖ˌ ˍˇ ʶˏˊˇˌ ˁʾ˄ʹˋʹˌ ˋˍʹ˄ ʱˊʻˊ˖ˋʹ ˍˇˎ ˗˃ˇˎΦ 

ʅˎ˃ˉʶˊʰˋ˃ʰˍʽˁʱΣ ʷ˄ʰ ʶ˅ʰˍˇ˃ʽˁʶˎ˃ʷ˄ˇ ˉˊˈʴˊʰ˃˃ʰ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˍˇ ˇˉˇʾˇ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ 

˒ˎˋʽˁˇʻʶˊʰˉʶʾʰ ˋʶ ˋˎ˄ʵˎʰˋ˃ˈ ˃ʶ ʶ˄ʶˊʴʹˍʽˁʷˌ ʰˋˁʺˋʶʽˌΣ ˃ˉˇˊʶʾ ˄ʰ ʶʾ˄ʰʽ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈ ˁʰʽ ˄ʰ 

ˇʵʹʴʺˋʶʽ ˋʶ ʶ˅ʱ˂ʶʽ˕ʹ ˍ˖˄ ˃ˎʿˁ˗˄ ʰ˄ʽˋˇˊˊˇˉʽ˗˄ ˁʰʽ ˂ʶʽˍˇˎˊʴʽˁ˗˄ ʶ˂˂ʶʽ˃˃ʱˍ˖˄ ˋˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ 

ˍʹˌ ˍʶ˄ˇ˄ˍˇˉʱʻʶʽʰˌ ˁʰʽ ˍ˖˄ ˃ʽˁˊ˗˄ ˊʺ˅ʶ˖˄ ˋˍˇˎˌ ˃ˏʶˌ ˍˇˎ ˋˍˊˇ˒ʽˁˇˏ ˉʶˍʱ˂ˇˎΦ 
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ʃʄʁɱʄɮɾɾɮ ɳɿɳʄɱɶʆɹɼɶʅ ɮʃʁɼɮʆɮʅʆɮʅɶʅ ʅɳ ɮʆʁɾʁ ɾɳ ʆɳɿʁɿʆʁʃɮɸɳɹɮ ɼɮɹ ɾɳʄɹɼɶ ʄɶʀɶ 

ɾʇʍɿ ʅʆʄʁʊɹɼʁʇ ʃɳʆɮɽʁʇ 

 

ɳʽˋʰʴ˖ʴʺ 

ʆˇ ˋˍˊˇ˒ʽˁˈ ˉʷˍʰ˂ˇ ˍˇˎ ˗˃ˇˎ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ˍˇ˄ ˎˉʶˊʰˁʱ˄ʻʽˇΣ ˍˇ˄ ˎˉʰˁʱ˄ʻʽˇΣ ˍˇ˄ 

ʶ˂ʱˋˋ˖˄ ˋˍˊˇʴʴˏ˂ˇ ˁʰʽ ˍˇ˄ ˎˉˇˉ˂ʱˍʽˇ ˃ˎΣ ˇʽ ˇˉˇʾˇʽ ˅ʶˁʽ˄ˇˏ˄ ʰˉˈ ˍʹ˄ ˖˃ˇˉ˂ʱˍʹ ˁʰʽ ˁʰˍʰ˂ʺʴˇˎ˄ ˋˍˇ 

ʲˊʰ˔ʽˈ˄ʽˇ ˇˋˍˈΣ ˋ˔ʹ˃ʰˍʾʸˇ˄ˍʰˌ ˃ʽʰ ʰ˄ʰˍˇ˃ʽˁʺ ʵˇ˃ʺ ˉˇˎ ˃ˇʽʱʸʶʽ ˃ʶ ˉʷˍʰ˂ˇΦ ʄˈ˂ˇˌ ˍ˖˄ ˃ˎ˗˄ ʰˎˍ˗˄ 

ʶʾ˄ʰʽ ˄ʰ ˋˎˋˉ˗˄ˍʰʽ ˃ʶ ˋˎʴ˔ˊˇ˄ʽˋ˃ʷ˄ˇ ˍˊˈˉˇΣ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ˋˍʰʻʶˊˇˉˇʽˇˏ˄ ˍʹ˄ ʱˊʻˊ˖ˋʹ ˍˇˎ 

˗˃ˇˎ ˁʰʽ ˄ʰ ʶˉʽˍʶ˂ˇˏ˄ ˍʹ˄ ʰ˄ˏ˕˖ˋʹ ˁʰʽ ˍʽˌ ˋˍˊˇ˒ʷˌ ˍˇˎ ʲˊʰ˔ʽˇ˄ʾˇˎ όEscamilla, Yamashiro, Paulos & 

Andrews, 2009; MacƝas-Hernandez et al., 2020; Reinholz et alΦΣ нлноύΦ ɶ ˍʶ˄ˇ˄ˍˇˉʱʻʶʽʰ ˍˇˎ ˋˍˊˇ˒ʽˁˇˏ 

ˉʶˍʱ˂ˇˎ ʰ˄ʰ˒ʷˊʶˍʰʽ ˖ˌ ʹ ˉʽˇ ˁˇʽ˄ʺΣ ʰˉˈ ˍʽˌ ʵʽʱ˒ˇˊʶˌ ˉʰʻˇ˂ˇʴʾʶˌ ˍˇˎ ˗˃ˇˎ ˁʰʽ ˋˎ˄ʺʻ˖ˌ ˇ˒ʶʾ˂ʶˍʰʽ 

ˋʶ ʶˉʰ˄ʰ˂ʰ˃ʲʰ˄ˈ˃ʶ˄ʶˌ ˁʽ˄ʺˋʶʽˌ ˉʱ˄˖ ʰˉˈ ˍˇ ʶˉʾˉʶʵˇ ˍˇˎ ˗˃ˇˎ όBateman & AdamsΣ нлмоύΦ ɶ 

ˍʶ˄ˇ˄ˍˇˉʱʻʶʽʰ ˋˍˊˇ˒ʽˁˇˏ ˉʶˍʱ˂ˇˎ ˋˎ˔˄ʱ ˉʰˊʰˍʹˊʶʾˍʰʽ ˋʶ ʰʻ˂ʺ˃ʰˍʰ ˈˉ˖ˌΥ ˁˇ˂ˏ˃ʲʹˋʹΣ ˍʷ˄ʽˌΣ 

˃ˉʱˋˁʶˍΣ ˔ʱ˄ˍ˃ˉˇ˂Σ ʲˈ˂ʶʿΣ ˊʾ˕ʶʽˌΣ ʱˊˋʹ ʲʰˊ˗˄Φ ʁʽ ʶˉʰ˄ʰ˂ʰ˃ʲʰ˄ˈ˃ʶ˄ʶˌ ˁʽ˄ʺˋʶʽˌ όˋˏ˄ʵˊˇ˃ʰ 

ˎˉʷˊ˔ˊʹˋʹˌύ ˒ʻʶʾˊˇˎ˄ ˁʰʽ ʶˁ˒ˎ˂ʾʸˇˎ˄ ˍˇˎˌ ˍʷ˄ˇ˄ˍʶˌ ˃ʶ ʰˉˇˍʷ˂ʶˋ˃ʰ ˄ʰ ʵʹ˃ʽˇˎˊʴˇˏ˄ 

ʶˉʰ˄ʰ˂ʰ˃ʲʰ˄ˈ˃ʶ˄ˇˎˌ ˃ʽˁˊˇˍˊʰˎ˃ʰˍʽˋ˃ˇˏˌ ˇʽ ˇˉˇʾˇʽ ˉˇ˂˂ʷˌ ˒ˇˊʷˌ ˋˍʰʵʽʰˁʱ ˇʵʹʴˇˏ˄ ˋʶ 

ʶˁ˒ˎ˂ʽˋˍʽˁˇˏ ˍˏˉˇˎ ˊʺ˅ʶʽˌ ˋˍˇˎˌ ˍʷ˄ˇ˄ˍʶˌΦ ʁʽ ˊʺ˅ʶʽˌ ˍˇˎ ˋˍˊˇ˒ʽˁˇˏ ˉʶˍʱ˂ˇˎ ˍʰ˅ʽ˄ˇ˃ˇˏ˄ˍʰʽ ˋʶ 

˃ʶˊʽˁˇˏ ˉʱ˔ˇˎˌ ό˃ʶˊʽˁʺ ˊʺ˅ʹύΣ ˃ʶ ʲ˂ʱʲʹ ˋʶ ʷ˄ʰ ˃ˈ˄ˇ ˍ˃ʺ˃ʰ ˍˇˎ ˍʷ˄ˇ˄ˍʰ ʺ ˇ˂ʽˁˇˏ ˉʱ˔ˇˎˌ όˇ˂ʽˁʺ 

ˊʺ˅ʹύΣ ˈˉˇˎ ˇ ˍʷ˄ˇ˄ˍʰˌ ʰˉˇ˃ʰˁˊˏ˄ʶˍʰʽ ʰˉˈ ˍˇ ˇˋˍˈ όReinholz et al., 2023).  

ɶ ʻʶˊʰˉʶʾʰ ˍʹˌ ˊʺ˅ʹˌ ˋˍˊˇ˒ʽˁˇˏ ˉʶˍʱ˂ˇˎ ˃ˉˇˊʶʾ ˄ʰ ʶʾ˄ʰʽ ʶʾˍʶ ˋˎ˄ˍʹˊʹˍʽˁʺ ʶʾˍʶ ˔ʶʽˊˇˎˊʴʽˁʺΦ 

ɶ ʶˉʶ˃ʲʰˍʽˁʺ ʻʶˊʰˉʶʾʰ ˉˊʰʴ˃ʰˍˇˉˇʽʶʾˍʰʽ ˋˎ˄ʺʻ˖ˌ ˋʶ ˉʶˊʽˉˍ˗ˋʶʽˌ ˉ˂ʺˊʹˌ ˊʺ˅ʹˌ ˍˇˎ ˍʷ˄ˇ˄ˍʰ ʺ ˋʶ 

ˉʶˊʽˉˍ˗ˋʶʽˌ ˈˉˇˎ ˍʰ ˋˎ˃ˉˍ˗˃ʰˍʰ ʶˉʽ˃ʷ˄ˇˎ˄ ˉʰˊʱ ˍʹ ˋˎ˄ˍʹˊʹˍʽˁʺ ʻʶˊʰˉʶʾʰ όHaahr et alΦΣ нллрύΦ ɶ 

ʰˉˇˁʰˍʱˋˍʰˋʹ ˉˇˎ ʰˁˇ˂ˇˎʻʶʾˍʰʽ ˋˍʹ˄ ˍʶ˄ˇ˄ˍˇˉʱʻʶʽʰ ˈˉ˖ˌ ˁʰʽ ˋˍʹ˄ ˃ʶˊʽˁʺ ˊʺ˅ʹ ˃ˎ˗˄ ˍˇˎ 

ˋˍˊˇ˒ʽˁˇˏ ˉʶˍʱ˂ˇˎ ʶʾ˄ʰʽ ʹ ʾʵʽʰ ˁʰʽ ʶʾ˄ʰʽ ˋˎ˔˄ʱ ˋˎ˄ˍʹˊʹˍʽˁʺ όMihata et al., 2019). ʅˏ˃˒˖˄ʰ ˃ʶ ˍʹ 

ˋˎ˄ˍʹˊʹˍʽˁʺ ʻʶˊʰˉʶʾʰ ˋˎ˄ʽˋˍʱˍʰʽ ˇ ˉʶˊʽˇˊʽˋ˃ˈˌ ˍ˖˄ ˁʽ˄ʺˋʶ˖˄ ˁʰˍʱ ˍʹ ˒ʱˋʹ ˍʹˌ ˒˂ʶʴ˃ˇ˄ʺˌΦ ʅˍʹ 

ʵʽʱˊˁʶʽʰ ˍʹˌ ʶˉˇˏ˂˖ˋʹˌ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˍʶ˔˄ʽˁʷˌ ˔ʰ˂ʱˊ˖ˋʹˌ ˍʹˌ ʱˊʻˊ˖ˋʹ ˍˇˎ ˗˃ˇˎ ˁʰʽ 

ˁʽ˄ʹˍˇˉˇʾʹˋʹˌ ʴʽʰ ʲʶ˂ˍʾ˖ˋʹ ˍˇˎ ʶˏˊˇˎˌ ˁʾ˄ʹˋʹˌΣ ˁʰʻ˗ˌ ˁʰʽ ʰˋˁʺˋʶʽˌ ʶ˄ʵˎ˄ʱ˃˖ˋʹˌ ˍ˖˄ ˃ˎ˗˄ ˍʹˌ 

ˉʶˊʽˇ˔ʺˌΦ ʆʷ˂ˇˌ ˋˍʹ ˒ʱˋʹ ʰ˄ʰˁʰˍʰˋˁʶˎʺˌΣ ˉˊˇˍʶʾ˄ˇ˄ˍʰʽ ʰˋˁʺˋʶʽˌ ˉˊˇˇʵʶˎˍʽˁʺˌ ʶˉʽʲʱˊˎ˄ˋʹˌ ˁʰʽ 

ʲʶ˂ˍʾ˖ˋʹˌ ˍˇˎ ˃ˎʿˁˇˏ ʶ˂ʷʴ˔ˇˎ ˍˇˎ ˗˃ˇˎ ˁʰʽ ˍ˖˄ ˋˍʰʻʶˊˇˉˇʽʹˍ˗˄ ˃ˎ˗˄ ˍʹˌ ˖˃ˇˉ˂ʱˍʹˌ όHaahr et al., 

2005). 

ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ˃ʶ˂ʷˍʹˌ ʺˍʰ˄ ˄ʰ ʶ˒ʰˊ˃ˇˋˍʶʾ ˁʰʽ ˄ʰ ʰˉˇˍˎˉ˖ʻʶʾ ʹ 

ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ʶ˄ˈˌ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʶ˄ʶˊʴʹˍʽˁʺˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌΣ ˒ˎˋʽˁˇʻʶˊʰˉʶʾʰˌ ˋʶ 

ˋˎ˄ʵˎʰˋ˃ˈ ˃ʶ ʰˋˁʺˋʶʽˌΣ ˋʶ ʱˍˇ˃ˇ ˃ʶ ˍʶ˄ˇ˄ˍˇˉʱʻʶʽʰ ˁʰʽ ˃ʶˊʽˁʺ ˊʺ˅ʹ ˃ˎ˗˄ ˍˇˎ ˋˍˊˇ˒ʽˁˇˏ ˉʶˍʱ˂ˇˎΦ 

 

ɾʷʻˇʵˇˌ 

ɲʶʾʴ˃ʰ 

ʆˇ ʵʶʾʴ˃ʰ ˍʹˌ ˃ʶ˂ʷˍʹˌ ʰˉˇˍʷ˂ʶˋʶ ˃ʽʰ ʴˎ˄ʰʾˁʰΣ он ʶˍ˗˄Σ ˃ʶ ˔ˊˈ˄ʽʰ ˍʶ˄ˇ˄ˍˇˉʱʻʶʽʰ ˁʰʽ ˃ʶˊʽˁʺ 

ˊʺ˅ʹ ˍˇˎ ˎˉʰˁʱ˄ʻʽˇˎ ˃ˎΦ ɶ ʰˋʻʶ˄ʺˌ ʰˋ˔ˇ˂ʶʾˍʰʽ ʶˊʰˋʽˍʶ˔˄ʽˁʱ ˃ʶ ʰʻ˂ʺ˃ʰˍʰ ʰ˄ʰ˕ˎ˔ʺˌ όʲˈ˂ʶʿΣ ˍʷ˄ʽˌΣ 

ʰ˄ʰˊˊʾ˔ʹˋʹύ ˋˎˋˍʹ˃ʰˍʽˁʱΣ ʴʶʴˇ˄ˈˌ ˉˇˎ ˍʹ˄ ˁʱ˄ʶʽ ʶˉʽˊˊʶˉʺ ˋʶ ˍˊʰˎ˃ʰˍʽˋ˃ˇˏˌ ˍʹˌ ˖˃ʽˁʺˌ ʸ˗˄ʹˌΦ 
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ʃʶʽˊʰ˃ʰˍʽˁˈˌ ˋ˔ʶʵʽʰˋ˃ˈˌ  

ʅˍˈ˔ˇˌ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˉˇˎ ʶ˒ʰˊ˃ˈˋˍʹˁʶΣ ʺˍʰ˄ ʰˊ˔ʽˁʱ ˇ ˉʶˊʽˇˊʽˋ˃ˈˌ ˍˇˎ 

ˉˈ˄ˇˎ ˁʰʽ ˋˍʹ ˋˎ˄ʷ˔ʶʽʰ ʹ ʰ˄ʱˁˍʹˋʹ ˍˇˎ ˉ˂ʺˊˇˎˌ ʶˏˊˇˎˌ ˁʾ˄ʹˋʹˌ ˋˍʹ˄ ˖˃ʽˁʺ ʸ˗˄ʹΦ ʁ ˉʶʽˊʰ˃ʰˍʽˁˈˌ 

ˋ˔ʶʵʽʰˋ˃ˈˌ ˉʶˊʽ˂ʱ˃ʲʰ˄ʶ ʶ˄ʶˊʴʹˍʽˁˈ ˉˊˈʴˊʰ˃˃ʰ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˃ʶ ʶˁˍʷ˂ʶˋʹ ˁʰˍʱ˂˂ʹ˂ˇˎ 

ʰˋˁʹˋʽˇ˂ˇʴʾˇˎ ʰˉˈ ˍʹ˄ пʹ ʷ˖ˌ ˍʹ˄ моʹ ˋˎ˄ʶʵˊʾʰ ˒ˎˋʽˁˇʻʶˊʰˉʶʾʰˌ ˍʹˌ ʰˋʻʶ˄ˇˏˌΦ ɼʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ 

ˍ˖˄ ˍˊʽ˗˄ ˉˊ˗ˍ˖˄ ˋˎ˄ʶʵˊʽ˗˄ ʹ ʰˋʻʶ˄ʺˌ ʷ˂ʰʲʶ ˃ˈ˄ˇ ʻʶˊʰˉʶˎˍʽˁʺ ˃ʱ˂ʰ˅ʹΣ ˍʶ˔˄ʽˁʷˌ ˁʽ˄ʹˍˇˉˇʾʹˋʹˌ 

ˁʰʽ ʰˁʽ˄ʹˍˇˉˇʾʹˋʹ ˍˇˎ ˃ʷ˂ˇˎˌ ˃ʶ ʶ˂ʰˋˍʽˁʺ ˉʶˊʾʵʶˋʹ ˍˇˎ ˗˃ˇˎ ʴʽʰ м ʶʲʵˇ˃ʱʵʰΦ ʆˇ ʰˋˁʹˋʽˇ˂ˈʴʽˇ 

ˉˇˎ ʶ˒ʰˊ˃ˈˋˍʹˁʶ ˉʶˊʽʶ˂ʱ˃ʲʰ˄ʶ ʰˊ˔ʽˁʱ ˁˎˊʾ˖ˌ ʽˋˇ˃ʶˍˊʽˁʷˌ ʰˋˁʺˋʶʽˌ ˁʰʽ ʰˋˁʺˋʶʽˌ ˁ˂ʶʽˋˍʺˌ 

ˁʽ˄ʹˍʽˁʺˌ ʰ˂ˎˋʾʵʰˌ όпʹ ς 6ʹ  ̀ ˎ˄ʶʵˊʾʰύΣ ˈˉ˖ˌ ˉʽʷˋʶʽˌ ˃ˉʱ˂ʰˌ ˋˍˇ˄ ˍˇʾ˔ˇ ˁʰʽ ʽˋˇ˃ʶˍˊʽˁʺ ʰˉʰʴ˖ʴʺ ˍˇˎ 

˗˃ˇˎΦ ʅˍʹ˄ ˋˎ˄ʷ˔ʶʽʰΣ ʶˁˍʶ˂ʷˋˍʹˁʰ˄ ʰˋˁʺˋʶʽˌ ʶ˄ʵˎ˄ʱ˃˖ˋʹˌ ʰ˄ˇʽ˔ˍʺˌ ˁʽ˄ʹˍʽˁʺˌ ʰ˂ˎˋʾʵʰˌ ˃ʶ 

ˉˊˇˇʵʶˎˍʽˁʺ ʰˏ˅ʹˋʹ ˍˇˎ ˈʴˁˇˎ ˍʹˌ ʶˉʽʲʱˊˎ˄ˋʹˌ όтʹ ς 10ʹ ˋˎ˄ʶʵˊʾʰύΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰ ˇʽ ˋˎ˄ʶʵˊʾʶˌ 

ˉʶˊʽʶ˂ʱ˃ʲʰ˄ʰ˄Υ ˁʱ˃˕ʹ ˁʰʽ ʰˉʰʴ˖ʴʺ ˍˇˎ ˗˃ˇˎ ˁʰʽ ʷˋ˖ ˁʰʽ ʷ˅˖ ˋˍˊˇ˒ʺ ˍˇˎ ˗˃ˇˎ ʰˉˈ ˈˊʻʽʰ ʻʷˋʹ 

˃ʶ ˔ˊʺˋʹ ˂ʱˋˍʽ˔ˇˎΣ ʵʽʰˍʱˋʶʽˌ ˍ˖˄ ˃ˎ˗˄ ˍʹˌ ˖˃ʽˁʺˌ ʸ˗˄ʹˌ ˁʰʽ ˍʹˌ ˖˃ˇˉ˂ʱˍʹˌ ˁʰʽ ˉʶˊʽ˒ˇˊʷˌ ˔ʶˊʽ˗˄ 

ˋʶ ʵʽʱ˒ˇˊʶˌ ˁʰˍʶˎʻˏ˄ˋʶʽˌ ˔˖ˊʾˌ ˉˈ˄ˇΦ ʅˍʽˌ ˍʶ˂ʶˎˍʰʾʶˌ ˋˎ˄ʶʵˊʾʶˌ ˍˇ ˉˊˈʴˊʰ˃˃ʰ ˉʶˊʽʶ˂ʱ˃ʲʰ˄ʶ 

ˋˎ˄ʷ˔ʶʽʰ ˍʹˌ ʲʶ˂ˍʾ˖ˋʹˌ ˍʹˌ ʵˏ˄ʰ˃ʹˌ ˍ˖˄ ˃ˎ˗˄ ˍʹˌ ˖˃ʽˁʺˌ ʸ˗˄ʹˌ ˁʰʽ ˍʹˌ ˖˃ˇˉ˂ʱˍʹˌ όммʹ ς 13ʹ 

ˋˎ˄ʶʵˊʾʰύΦ ʃˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ˁʱ˃˕ʶʽˌ ˁʰʽ ʰˉʰʴ˖ʴʷˌ ˍˇˎ ˗˃ˇˎ ˁʰʽ ʷˋ˖ ˁʰʽ ʷ˅˖ ˋˍˊˇ˒ʷˌ ˍˇˎ ˗˃ˇˎ 

˃ʶ ʰ˄ˍʽˋˍʱˋʶʽˌΣ ʵʽʰˍʱˋʶʽˌ ˍ˖˄ ʱ˄˖ ʱˁˊ˖˄ ˁʰʽ ˍˇˎ ʱ˄˖ ˃ʷˊˇˎˌ ˍˇˎ ˁˇˊ˃ˇˏΣ ˉʶˊʽ˒ˇˊʷˌ ˔ʶˊʽ˗˄ 

˃ʶʴʰ˂ˏˍʶˊˇˎ ʶˏˊˇˎˌ ˁʰʽ ʰˋˁʺˋʶʽˌ ʶ˄ʶˊʴˇˉˇʾʹˋʹˌ ˉʶˊʽ˒ʶˊʶʽʰˁ˗˄ ˃ˎʿˁ˗˄ ˇ˃ʱʵ˖˄ ˃ʶ ˁ˖ˉʹ˂ʰˍʽˁʺ ˋʶ 

˃ʹ˔ʱ˄ʹ˃ʰ ˁʰʽ ʷ˂˅ʶʽˌ ˍˊˇ˔ʰ˂ʾʰˌ όʶʽˁˈ˄ʰ мύΦ 

ɲˇˁʽ˃ʰˋʾʶˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ 

ɱʽʰ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍʹˌ ʰˋʻʶ˄ˇˏˌ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ˋˍʹ˄ ʰˊ˔ʺ ˁʰʽ ˋˍˇ ˍʷ˂ˇˌ ˍʹˌ 

ʰˉˇˁʰˍʱˋˍʰˋʹˌΥ мύ ʆˇ ʵʽʱʴˊʰ˃˃ʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍˇˎ ʶˏˊˇˎˌ ˁʾ˄ʹˋʹˌ ˍʹˌ ʱˊʻˊ˖ˋʹˌ ˍˇˎ ˗˃ˇˎ όwŀƴƎŜ 

ƻŦ Wƻƛƴǘ aƻǘƛƻƴ 9Ǿŀƭǳŀǘƛƻƴ /ƘŀǊǘύΣ ˈˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ʷ˄ʰ ʴ˖˄ʽˈ˃ʶˍˊˇΣ ˃ʶˍˊʺʻʹˁʶ ˁʰʽ 

ˁʰˍhɹ ˊʱ˒ʹˁʶ ˋʶ ˃ˇʾˊʶˌ ʹ ʵˎ˄ʰˍʺ ʰˉʰʴ˖ʴʺ ˁʰʽ ˁʱ˃˕ʹ ˍˇˎ ˗˃ˇˎ ˃ʷ˔ˊʽ ˍˇ ˋʹ˃ʶʾˇ ˍˇˎ ˉˈ˄ˇˎ (Hawi et 

alΦΣ нлмпύΦ нύ ʆˇ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ ˂ʶʽˍˇˎˊʴʽˁʺˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍˇˎ ˗˃ˇˎ ό{ƘƻǳƭŘŜǊ CǳƴŎǘƛƻƴ LƴŘŜȄύΣ ˍˇ 

ˇˉˇʾˇ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ мо ˂ʶʽˍˇˎˊʴʽˁʷˌΣ ˁʰʻʹ˃ʶˊʽ˄ʷˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˉˇˎ ˁˎ˃ʰʾ˄ˇ˄ˍʰʽ ʰˉˈ ʶˏˁˇ˂ʶˌ 

όʱˊˋʹ ˉˇˍʹˊʽˇˏ ˃ʶ ˄ʶˊˈύ ʷ˖ˌ ˉʽˇ ʵˏˋˁˇ˂ʶˌ όˍˇˉˇʻʷˍʹˋʹ ʰ˄ˍʽˁʶʽ˃ʷ˄ˇˎ ˋʶ ˊʱ˒ʽ ˉʱ˄˖ ʰˉˈ ˍˇ ʶˉʾˉʶʵˇ 

ˍˇˎ ˗˃ˇˎύ ˁʰʽ ˃ʶˍˊˇˏ˄ ˍʹ˄ ˂ʶʽˍˇˎˊʴʾʰ ˍˇˎ ˗˃ˇˎ όAldon-Villegas, Ridao-Fernłndez, Torres-Enamorado 

& Chamorro-MorianaΣ нлнмύΣ όɳʽˁˈ˄ʰ мύΦ 

ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ 

ɼʰˍʱ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍˇˎ ʶˏˊˇˎˌ ˁʾ˄ʹˋʹˌ ˍˇˎ ˗˃ˇˎ ˃ʶ ʴ˖˄ʽˈ˃ʶˍˊˇ ˁʰˍʰʴˊʱ˒ʹˁʶ ˋˍʹ˄ ʰˊ˔ʺ 

ˍʹˌ ʻʶˊʰˉʶʾʰˌΣ ʵˎ˄ʰˍʺ ʰˉʰʴ˖ʴʺ ˍˇˎ ˗˃ˇˎ ˔˖ˊʾˌ ˉˈ˄ˇ ˃ʷ˔ˊʽ ˍʽˌ срˇ ˁ ʰʽ ˁʱ˃˕ʹ ˃ʷ˔ˊʽ ˍʽˌ тлˇ ʁ ˄˗ ˋˍˇ 

ˍʷ˂ˇˌ ˍʹˌ ʻʶˊʰˉʶʾʰˌΣ ʰˉʰʴ˖ʴʺ ˁʰʽ ˁʱ˃˕ʹ ˖ˌ ˍʽˌ мулˇΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍˇˎ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎ 

˂ʶʽˍˇˎˊʴʽˁʺˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍˇˎ ˗˃ˇˎ ʰ˄ˍʾˋˍˇʽ˔ʰ ʺˍʰ˄ ˃ʶ ˋˎ˄ˇ˂ʽˁˈ ˋˁˇˊ ˃ˈ˂ʽˌ ос҈ ˋˍʹ˄ ʶˁʰˍˇˋˍʽʰʾʰ 

ˁ˂ʾ˃ʰˁʰ ʲʰʻ˃ˇ˂ˇʴʾʰˌ ˍˇˎ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎΣ ˋˍʹ˄ ʰˊ˔ʺ ˁʰʽ уф҈ ˃ʶˍʱ ˍʹ˄ ˇ˂ˇˁ˂ʺˊ˖ˋʹ ˍˇˎ 

ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌΦ ʅˏ˃˒˖˄ʰ ˃ʶ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍ˖˄ ʰ˅ʽˇ˂ˇʴʺˋʶ˖˄ ʹ ʰˋʻʶ˄ʺˌ ˃ʶˍʱ 

ʰˉˈ ʷ˅ʽ ʶʲʵˇ˃ʱʵʶˌ ˒ˎˋʽˁˇʻʶˊʰˉʶʾʰˌ ˋʶ ˋˎ˄ʵˎʰˋ˃ˈ ˃ʶ ʵʷˁʰ ˋˎ˄ʶʵˊʾʶˌ ʱˋˁʹˋʹˌΣ ˁʰˍʱ˒ʶˊʶ ˄ʰ 

ʰ˄ʰˁˍʺˋʶʽ ˉ˂ʺˊ˖ˌ ˍˇ ʶˏˊˇˌ ˁʾ˄ʹˋʹˌ ˋˍʹ ˉʶˊʽˇ˔ʺ ˍˇˎ ˗˃ˇˎ ˔˖ˊʾˌ ˉˈ˄ˇΦ ɶ ʶˉʽˍˎ˔ʾʰ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ 

ʰˉˇˁʰˍʱˋˍʰˋʹˌ ʷˊ˔ʶˍʰʽ ˋʶ ˋˎ˃˒˖˄ʾʰ  ˃ʶ ˉˇ˂˂ʰˉ˂ʷˌ ʷˊʶˎ˄ʶˌ ˉˇˎ ˎˉˇˋˍʹˊʾʸˇˎ˄ ˍʹ ˋˎ˄ˍʹˊʹˍʽˁʺ 

ʻʶˊʰˉʶʾʰ ˋˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˍʹˌ ˍʶ˄ˇ˄ˍˇˉʱʻʶʽʰˌ ˁʰʽ ˍ˖˄ ˊʺ˅ʶ˖˄ ˃ʶˊʽˁˇˏ ˉʱ˔ˇˎˌΣ ˋʶ ˃ˏʶˌ ˍˇˎ 

ˋˍˊˇ˒ʽˁˇˏ ˉʶˍʱ˂ˇˎ όHaahr et al., 2005; Littlewood et al., 2015; MacƝas-Hernandez et al., 2020; 

Reinholz et al., 2023). 

  

https://pubmed.ncbi.nlm.nih.gov/?term=Hawi+N&cauthor_id=24898866
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ɳʽˁˈ˄ʰ мΥ ɾʷˍˊʹˋʹ ˍʹˌ ˁʱ˃˕ʹˌ ˁʰʽ ˍʹˌ ʰˉʰʴ˖ʴʺˌ ˍˇˎ ˗˃ˇˎ ˋʶ ˃ˇʾˊʶˌ ˃ʶ ˍʹ ˔ˊʺˋʹ ʴ˖˄ʽˈ˃ʶˍˊˇˎΦ 

ɳˁˍʷ˂ʶˋʹ ʰˋˁʹˋʽˇ˂ˇʴʾˇˎ ˁʰˍʱ ˍʹˌ ʵʽʱˊˁʶʽʰ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌΦ 

ʅˎʸʺˍʹˋʹ - ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ 

ɶ ʱˋˁʹˋʹ ʻʶ˖ˊʶʾˍʰʽ ˖ˌ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʺ ˉʰˊʷ˃ʲʰˋʹ ˋˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˍˇˎ ˉˈ˄ˇˎ ˁʰʽ ˍʹˌ 

ʰ˄ʰˉʹˊʾʰˌ ˉˇˎ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˍˈˋˇ ˋʶ ˔ˊˈ˄ʽˇˎˌ ˈˋˇ ˁʰʽ ˋʶ ˇ˅ʶʾˌ ˍˊʰˎ˃ʰˍʽˋ˃ˇˏˌΦ ʍˋˍˈˋˇΣ ʵʶ˄ 

ˎˉʱˊ˔ʶʽ ʷ˄ʰ ˃ˈ˄ˇ ˋ˖ˋˍˈ ˉˊˈʴˊʰ˃˃ʰ ʰˋˁʺˋʶ˖˄ ʴʽʰ ˁʱʻʶ ˉʱʻʹˋʹΦ ʁʽ ʰˋˁʺˋʶʽˌ ʶ˄ʵˎ˄ʱ˃˖ˋʹˌ 
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EXERCISE REHABILITATION PROGRAMME IN PERSON WITH TENDINOPATHY AND PARTIAL 

ROTATOR CUFF TEARS 

Z. Metaxeniadou, A. Gioftsidou 

 

Democritus University of Thrace, School of Physical Education and Sport Science 

 

Abstract 

Rotator cuff tendinopathy is a condition often occurred in repetitive high-intensity movements 

above shoulder height. In many cases long term strain and wear of the tendons can lead to 

degenerative type tears in the tendons of the shoulder girdle. The purpose of the present study was 

to evaluate the effectiveness of an exercise rehabilitation program in an adult woman who participates 

in recreational sports (volleyball, tennis, climbing), in the treatment of tendinopathy and partial 

rupture of the rotator cuff muscles. The sample of the study was a 32-year-old woman, of 60kg and 

1.70m height. The goal of the rehabilitation program was for the patient to regain full range of motion 

in the shoulder girdle and to return to pre-injury functional levels. The exercise rehabilitation program 

included the execution of a specific series of exercise from the 4th to the 13th session of the 

rehabilitation treatment. Initially, isometric exercises and closed kinetic chain exercises were applied. 

Next, open kinetic chain strengthening exercises were applied with a progressive increase in load. In 

the last stages, activation as well as strengthening exercises of the peripheral muscle groups were also 

performed. The Shoulder Function Index questionnaire and the Range of Joint Motion Evaluation Chart 

ǿŜǊŜ ǳǎŜŘ ŀǘ ǘƘŜ ōŜƎƛƴƴƛƴƎ ŀƴŘ ŀǘ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ ǘǊŜŀǘƳŜƴǘΣ ǘƻ ŜǾŀƭǳŀǘŜ ǘƘŜ ǇŀǘƛŜƴǘΩǎ ǇǊƻƎǊŜǎǎΦ 

According to the tests results, there was no pain during the movements of the limb and the range of 

motion in the shoulder joint was fully restored. In conclusion, a customized exercise rehabilitation 

program that includes physical therapy combined with exercises can be effective and can lead to 

restoration of muscle imbalances and functional deficits in the treatment of tendinopathy and partial-

thickness rotator cuff tears. 

 

Key words: rotator cuff, tendinopathy, tear, rehabilitation, exercise 

 

Address for correspondence: 

aŜǘŀȄŜƴƛŀŘƻǳ ½ƻƛ 

Address: Ikarou 2 Kavala, 65403 

Tel.: 6936601713 

E-mail: z.metaxenia@gmail.com  

  

mailto:z.metaxenia@gmail.com


31̌  ɲʽʶʻ˄ʷˌ ʅˎ˄ʷʵˊʽˇ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ ɮʻ˂ʹˍʽˋ˃ˇˏ 
9-мм ɹˇˎ˄ʾˇˎ нлно  ɼˇ˃ˇˍʹ˄ʺ 

 

ɮʻ˂ʹˍʽˁʷˌ ɼʰˁ˗ˋʶʽˌ ˁʰʽ ɮˉˇˁʰˍʱˋˍʰˋʹ 
 
 

61 
 

 

ɽɳɹʆʁʇʄɱɹɼɶ ɮʃʁɼɮʆɮʅʆɮʅɶ ʁɽɹɼɶʅ ʄɶʀɶʅ ɮʋɹɽɽɳɹʁʇ ʆɳɿʁɿʆɮ ʅɳ ɳʄɮʅɹʆɳʋɿɶ ɮɸɽɶʆɶ 
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ˉˇˎ ˇ ʰ˔ʾ˂˂ʶʽˇˌ ˍʷ˄ˇ˄ˍʰˌ ʶʾ˄ʰʽ ˇ ˉʽˇ ʵˎ˄ʰˍˈˌ ˁʰʽ ʽˋ˔ˎˊˈˌ ˍʷ˄ˇ˄ˍʰˌ ˍˇˎ ʰ˄ʻˊ˗ˉʽ˄ˇˎ ˋ˗˃ʰˍˇˌ 

(Frankewycz et alΦΣ нлмтύΦ ʁʽ ˊʺ˅ʶʽˌ ˍˇˎ ʰ˔ʾ˂˂ʶʽˇˎ ˍʷ˄ˇ˄ˍʰ ʵʽʰˁˊʾ˄ˇ˄ˍʰʽ ˋʶ ˍˊʶʽˌ ʲʰʻ˃ˇˏˌΦ ɶ ˊʺ˅ʹ 

ˉˊ˗ˍˇˎ ʲʰʻ˃ˇˏ ʰ˄ˍʽˋˍˇʽ˔ʶʾ ˋˍʹ˄ ʺˉʽʰ ˊʺ˅ʹ ˍˇˎ ˍʷ˄ˇ˄ˍʰΣ ʹ ˊʺ˅ʹ ʵʶˏˍʶˊˇˎ ʲʰʻ˃ˇˏ ˋˍʹ ˃ʷˍˊʽʰ ˊʺ˅ʹ 

ʶ˄˗ ʹ ˊʺ˅ʹ ˍˊʾˍˇˎ ʲʰʻ˃ˇˏ ˋˍʹ˄ ˇ˂ʽˁʺ ˊʺ˅ʹ ˍˇˎ ʰ˔ʾ˂˂ʶʽˇˎ ˍʷ˄ˇ˄ˍʰΦ ʅˍˇ˄ ʰʻ˂ʹˍʽˋ˃ˈ ʹ ˇ˂ʽˁʺ ˊʺ˅ʹ ˍˇˎ 

ʰ˔ʾ˂˂ʶʽˇˎ ˍʷ˄ˇ˄ˍʰ ʰ˒ˇˊʱ ˁˎˊʾ˖ˌ ʱˍˇ˃ʰ ʱ˄˖ ˍ˖˄ ол ʶˍ˗˄ ˁʰʽ ʶʾ˄ʰʽ ʰˉˇˍʷ˂ʶˋ˃ʰ ʶ˄ʵˇʴʶ˄˗˄ ˁʰʽ 

ʶ˅˖ʴʶ˄˗˄ ˉʰˊʰʴˈ˄ˍ˖˄Φ ʅˍˇˎˌ ʶ˄ʵˇʴʶ˄ʶʾˌ ˉʰˊʱʴˇ˄ˍʶˌ ʰ˄ʺˁˇˎ˄ ʰ˄ʰˍˇ˃ʽˁˇʾ ˉʰˊʱʴˇ˄ˍʶˌ όˊʰʽʲˈˍʹˍʰ 

ˁ˄ʺ˃ʹˌ ˁʰʽ ʲ˂ʰʽˋˈˍʹˍʰ ʱˁˊˇˎ ˉˈʵʰύΣ ʷ˂˂ʶʽ˕ʹ ʵˏ˄ʰ˃ʹˌΣ ʶ˂ʰˋˍʽˁˈˍʹˍʰˌ ˁʰʽ ʽʵʽˇʵʶˁˍʽˁˈˍʹˍʰˌ ˍˇˎ 

˃ˎˇˍʶ˄ˈ˄ˍʽˇˎ ˋˎ˄ˈ˂ˇˎ ˍʹˌ ˉˇʵˇˁ˄ʹ˃ʽˁʺˌ ʱˊʻˊ˖ˋʹˌΣ ʰ˂˂ʰʴʷˌ ˍʹˌ ʰʽ˃ʱˍ˖ˋʹˌ ˁʰʽ ˍˇˎ ˁˇ˂˂ʰʴˈ˄ˇˎ 

ˍˇˎΦ ʁʽ ʶ˅˖ʴʶ˄ʶʾˌ ˉʰˊʱʴˇ˄ˍʶˌ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇˎ˄ ˉˊˇʹʴˇˏ˃ʶ˄ʹ ˉʰʻˇ˂ˇʴʾʰ ˁʰʽ ˍˊʰˎ˃ʰˍʽˋ˃ˈ ˍˇˎ 

ˍʷ˄ˇ˄ˍʰΣ ʱ˃ʶˋʹ ˉ˂ʺ˅ʹ ʰˉˈ ˍˇ˄ ʰ˄ˍʾˉʰ˂ˇΣ ʰˁʰˍʱ˂˂ʹ˂ʰ ˎˉˇʵʺ˃ʰˍʰΣ ˉˊˇˉˇ˄ʹˍʽˁʱ  ˋ˒ʱ˂˃ʰˍʰ ˁʰʽ 

ʰˁʰˍʱ˂˂ʹ˂ʹ ʶˉʽ˒ʱ˄ʶʽʰ ʱʻ˂ʹˋʹˌ όʊˇˎˋʷˁʹˌΣ нлмрύΦ 

 ɱʽʰ ˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˍʹˌ ˊʺ˅ʹˌ ʰ˔ʾ˂˂ʶʽˇˎ ˍʷ˄ˇ˄ˍʰΣ ˎˉʱˊ˔ˇˎ˄ ʵʽʰ˒ˇˊʶˍʽˁʷˌ ˋˍˊʰˍʹʴʽˁʷˌ 

ʻʶˊʰˉʶʾʰˌΣ ˇʽ ˇˉˇʾʶˌ ˃ˉˇˊʶʾ ˄ʰ ʶʾ˄ʰʽ ʶʾˍʶ ˃ʶ ˋˎ˄ˍʹˊʹˍʽˁʺ ʻʶˊʰˉʶʾʰ ˁʰʽ ˒ˎˋʽˇʻʶˊʰˉʶˎˍʽˁʺ ʶˉʾʲ˂ʶ˕ʹΣ 

ʶʾˍʶ ˃ʶ ˔ʶʽˊˇˎˊʴʽˁʺ ʶˉʷ˃ʲʰˋʹΦ ɮˎˍˈ ʶ˅ʰˊˍʱˍʰʽ ʰˉˈ ˍˇ ˋʹ˃ʶʾˇ ˍˇ ˇˉˇʾˇ ˎˉʷˋˍʹ ˍʹ˄ ˊʺ˅ʹ ʰ˂˂ʱ ˁʰʽ ˍʰ 

ʰˍˇ˃ʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍˇˎ ʰˋʻʶ˄ʺ όhƭǎǎƻƴ et al.,2013; Nilsson-Helander et alΦΣ нлмлύΦ ʅˍˇˎˌ ʰʻ˂ʹˍʷˌ 

ˉˊˇˍʽ˃ʱˍʰʽ ʹ ˔ʶʽˊˇˎˊʴʽˁʺ ʶˉʷ˃ʲʰˋʹ ʰ˒ˇˏ ʶˉʽˍˊʷˉʶʽ ʱ˃ʶˋʹ ˁʽ˄ʹˍˇˉˇʾʹˋʹ ˍʹˌ ˉʶˊʽˇ˔ʺˌ ˁʰʽ ˃ʶʽ˖˃ʷ˄ˇ 

ˊʾˋˁˇ ˎˉˇˍˊˇˉʺˌ ˃ʶ ʰˉˇˍʷ˂ʶˋ˃ʰ ˄ʰ ʶˉʽˍˊʷˉʶˍʰʽ ʹ ʱ˃ʶˋʹ ˁʰʽ ʰˋ˒ʰ˂ʺˌ ʶˉʽˋˍˊˇ˒ʺ ˍˇˎ ʰʻ˂ʹˍʺ ˋˍˇ˄ 

ʰʴ˖˄ʽˋˍʽˁˈ ˔˗ˊˇ όʊˇˎˋʷˁʹˌΣ нлмрύΦ ʍˋˍˈˋˇΣ ˈˉˇʽʰ ʰˉˈ ˍʽˌ ʵˏˇ ˃ʶʻˈʵˇˎˌ ʻʶˊʰˉʶʾʰˌ ˍʹˌ ʲ˂ʱʲʹˌ 

ʶˉʽ˂ʶ˔ʻʶʾΣ ʹ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˍʹˌ ʰˉˇʻʶˊʰˉʶʾʰˌ ʻʰ ʶ˅ʰˊˍʹʻʶʾ ˋʶ ˃ʶʴʱ˂ˇ ʲʰʻ˃ˈ ʰˉˈ ˍʹ˄ ˁʰ˂ʺ 

ˋ˔ʶʵʾʰˋʹ ˍˇˎ ˉˊ˖ˍˇˁˈ˂˂ˇˎ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ʴʽʰ ˍˇ˄ ˍˊʰˎ˃ʰˍʾʰΦ ʆʰ ˉʽˇ ʴ˄˖ˋˍʱ ˁʰʽ ʵʽʰ ʵʶʵˇ˃ʷ˄ʰ 

ˉˊˇʴˊʱ˃˃ʰˍʰ ʴʽʰ ˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˍʹˌ ʆʶ˄ˇ˄ˍˇˉʱʻʶʽʰˌ ˍˇˎ ʰ˔ʾ˂˂ʶʽˇˎ ˍʷ˄ˇ˄ˍʰ ʶ˄ˋ˖˃ʰˍ˗˄ˇˎ˄ ˍʹ 

ʻʶˊʰˉʶˎˍʽˁʺ ʱˋˁʹˋʹ όMartin et al., 2018; Sussmilch-Leitch et alΦΣ нлмнύΦ ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ 

ˉʶˊʽˉˍ˖ˋʽˇ˂ˇʴʽˁʺˌ ˃ʶ˂ʷˍʹˌ ʺˍʰ˄ ˄ʰ ˋ˔ʶʵʽʰˋˍʶʾ ˁʰʽ ˄ʰ ʶ˒ʰˊ˃ˇˋˍʶʾ ʷ˄ʰ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈ ˉˊˈʴˊʰ˃˃ʰ 

ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˋʶ ʶˊʰˋʽˍʷ˔˄ʹ ʰʻ˂ʹˍʺ ˉˇʵˇˋ˒ʰʾˊˇˎ ˃ʶˍʱ ʰˉˈ ˇ˂ʽˁʺ ˊʺ˅ʹ ˍˇˎ ʰ˔ʾ˂˂ʶʽˇˎ ˍʷ˄ˇ˄ˍʰ ˁʰʽ 

˔ʶʽˊˇˎˊʴʽˁʺ ʶˉʷ˃ʲʰˋʹ ʴʽʰ ˍʹ˄ ʶˉʽʵʽˈˊʻ˖ˋʹ ˍʹˌ ʲ˂ʱʲʹˌΦ 

ɾʷʻˇʵˇˌ 

ɲʶʾʴ˃ʰ 

 ʆˇ ʵʶʾʴ˃ʰ ˍʹˌ ʷˊʶˎ˄ʰˌ ʰˉˇˍʷ˂ʶˋʶ ʷ˄ʰˌ ʶˊʰˋʽˍʷ˔˄ʹˌ ʰʻ˂ʹˍʺˌ ˉˇʵˇˋ˒ʰʾˊˇˎ ʹ˂ʽˁʾʰˌ ом ʶˍ˗˄Σ 

ˇ ˇˉˇʾˇˌ ˎˉʷˋˍʹ ˇ˂ʽˁʺ ˊʺ˅ʹ ʰ˔ʾ˂˂ʶʽˇˎ ˍʷ˄ˇ˄ˍʰ όʰ˄ʷˉʰ˒ˇˌ ˍˊʰˎ˃ʰˍʽˋ˃ˈˌύΣˋˍʹ ˒ʱˋʹ ˉˊˇ˗ʻʹˋʹˌ ˁʰʽ 

ʰ˂˂ʰʴʺˌ ˁʰˍʶˏʻˎ˄ˋʹˌ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍˇˎ ˉʰʽ˔˄ʽʵʽˇˏΦ 

ʃʶʽˊʰ˃ʰˍʽˁˈˌ ˋ˔ʶʵʽʰˋ˃ˈˌ 

 ʁ  ˉʶʽˊʰ˃ʰˍʽˁˈˌ ˋ˔ʶʵʽʰˋ˃ˈˌ ˉʶˊʽ˂ʱ˃ʲʰ˄ʶ ˍʹ˄ ʰˉˇˁʰˍʱˋˍʰˋʹ ˍˇˎ ʰʻ˂ʹˍʺ ʰˉˈ ˍʹ˄ мнʹ ʷ˖ˌ ˁʰʽ 

ˍʹ˄ нлʹ ʶʲʵˇ˃ʱʵʰ ˍʹˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˍˇˎΦ ʆˇ ˉˊˈʴˊʰ˃˃ʰ ˉʰˊʷ˃ʲʰˋʹˌ ʵʽʶ˅ʺ˔ʻʹ ˋʶ 

˒ˎˋʽˁˇʻʶˊʰˉʶˎˍʺˊʽˇΣ ˃ʶ ˋˎ˔˄ˈˍʹˍʰ о ˒ˇˊʷˌκʶʲʵˇ˃ʱʵʰ ˁʰʽ ʵʽʱˊˁʶʽʰ ˁʱʻʶ ˋˎ˄ʶʵˊʾʰˌ м ˗ˊʰ ˁʰʽ ол 

˂ʶˉˍʱΦ ʅˍˈ˔ˇˌ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˉˇˎ ʶ˒ʰˊ˃ˈˋˍʹˁʶΣ ʺˍʰ˄ ʹ ˃ʶʾ˖ˋʹ ˍˇˎ ˉˈ˄ˇˎΣ ʹ 
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ʰ˄ʱˁˍʹˋʹ ˍˇˎ ʶˏˊˇˎˌ ˁʾ˄ʹˋʹˌ ˁʰʽ ˍʹˌ ʵˏ˄ʰ˃ʹˌΣ ʹ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ʽˋˇˊˊˇˉʾʰˌΣ ʹ ʶ˅ʱˋˁʹˋʹ ˍʹˌ 

ʽʵʽˇʵʶˁˍʽˁˈˍʹˍʰˌ ˁʰʽ ʹ ˉˊˇʶˍˇʽ˃ʰˋʾʰ ʴʽʰ ˍʹ˄ ˂ʶʽˍˇˎˊʴʽˁʺ ʶˉʰ˄ʷ˄ˍʰ˅ʹ ˍˇˎ ʰˋʻʶ˄ˇˏˌΦ ʆˇ ˉˊˈʴˊʰ˃˃ʰ 

ʰˉˇˁʰˍʱˋˍʰˋʹˌ ʵʽʰ˒ˇˊˇˉˇʽʺʻʹˁʶ ʰ˄ʱ ʶʲʵˇ˃ʱʵʰ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ ˉˊˈˇʵˇ ˉˇˎ ʶ˃˒ʱ˄ʽʸʶ ˇ 

ˍˊʰˎ˃ʰˍʾʰˌ ˁʰʽ ˍʹ˄ ʽˁʰ˄ˈˍʹˍʰ ˍˇˎ ˄ʰ ʶˁˍʶ˂ʶʾ ˉʽˇ ʶ˃ˉ˂ˇˎˍʽˋ˃ʷ˄ˇ ʰˋˁʹˋʽˇ˂ˈʴʽˇΦ  

 ʃˊʽ˄ ˍʹ˄ ʷ˄ʰˊ˅ʹ ˁʱʻʶ ˋˎ˄ʶʵˊʾʰˌ ˉˊˇʹʴʺʻʹˁʶ ˉˊˇʻʷˊ˃ʰ˄ˋʹ мл ˂ʶˉˍ˗˄ ˃ʶ ˍʹ  ˔ˊʺˋʹ ˋˍʰˍʽˁˇˏ 

ˉˇʵʺ˂ʰˍˇˎΦ ɮˊ˔ʽˁʱ ˇʽ ˋˎ˄ʶʵˊʾʶˌ ˉʶˊʽ˂ʱ˃ʲʰ˄ʰ˄ ʰˋˁʺˋʶʽˌ ʴʽʰ ˁʽ˄ʹˍˇˉˇʾʹˋʹ ˍʹˌ ˉˇʵˇˁ˄ʹ˃ʽˁʺˌΣ 

ʶ˄ʶˊʴʹˍʽˁʷˌ ʰˋˁʺˋʶʽˌ ʵʰˁˍˏ˂˖˄Σ ʽˋˇ˃ʶˍˊʽˁʷˌ ʰˋˁʺˋʶʽˌ ˍ˖˄ ˁʰ˃ˉˍʹˊ˗˄Σ ʰˉʰʴ˖ʴ˗˄Σ ˉˊˇˋʰʴ˖ʴ˗˄ ˁʰʽ 

ʶˁˍʶʽ˄ˈ˄ˍ˖˄ ˍˇˎ ʽˋ˔ʾˇˎ ˁʰʽ ˍˇˎ ˍʶˍˊʰˁʷ˒ʰ˂ˇˎΣ ˈˉ˖ˌ ˁʰʻʾˋ˃ʰˍʰΣ ʰ˄ˏ˕˖ˋʹ ˍʹˌ ˉˍʷˊ˄ʰˌ ˃ʶ ˍˇ ʴˈ˄ʰˍˇ 

ˋʶ ˁʱ˃˕ʹ ˁʰʽ ʷˁˍʰˋʹΣ ɹˋˇˍˇ˄ʽˁʷˌ ʰˋˁʺˋʶʽˌ ʴʽʰ ʶ˄ʵˎ˄ʱ˃˖ˋʹ ˍ˖˄ ʶˁˍʽ˄ˈ˄ˍ˖˄ ˍˇˎ ʽˋ˔ʾˇˎΣ ˈˉ˖ˌ ʷˁˍʰˋʹ 

ˍˇˎ ʽˋ˔ʾˇˎ ˃ʶ ˍˇ ʴˈ˄ʰˍˇ ˋʶ ˁʱ˃˕ʹ ʷˁˍʰˋʹ ˍˇˎ ʽˋ˔ʾˇˎ ˋʶ ˍʶˍˊʰˉˇʵʽˁʺ ʻʷˋʹΦ ɳˉʾˋʹˌ ʶ˒ʰˊ˃ˈˋˍʹˁʰ˄ 

ʰˋˁʺˋʶʽˌ ˃ʶ ʶ˂ʰˋˍʽˁˈ ʽ˃ʱ˄ˍʰ ʴʽʰ ˍʹ˄ ʰ˄ʱˋˉʰˋʹ ʷˋ˖ ˁʰʽ ʷ˅˖ ˔ʶʾ˂ˇˎˌ ˍʹˌ ˉˇʵˇˁ˄ʹ˃ʽˁʺˌ ˁʰʽ ʴʽʰ ˍʹ˄ 

ˊʰ˔ʽʰʾʰ ˁʱ˃˕ʹΦ ʅˍʹ ˋˎ˄ʷ˔ʶʽʰ ʶˁˍʶ˂ʷˋˍʹˁʰ˄ ʰˋˁʺˋʶʽˌ ʷˁˁʶ˄ˍˊʹˌ ˋˏˋˉʰˋʹˌ ˍˇˎ ʴʰˋˍˊˇˁ˄ʺ˃ʽˇˎΣ ˈˉ˖ˌ  

˃ˇ˄ˇˉˇʵʽˁˈ ˁʱʻʽˋ˃ʰ ˋʶ ˁʶˁ˂ʽ˃ʷ˄ʹ ʶˉʽ˒ʱ˄ʶʽʰ ˁʰʽ ʶˉʽˋˍˊˇ˒ʺ ˋˍʹ˄ ʰˊ˔ʽˁʺ ʻʷˋʹ ˃ʶ ˍˇ ʱ˂˂ˇ 

ˉˈʵʽΦMˇ˄ˇˉˇʵʽˁʱ ˁʰʻʾˋ˃ʰˍʰ ʰˉˈ ˈˊʻʽʰ ʻʷˋʹ ˉʱ˄˖ ˋˍˇ step (step downύ ˉˊˈˋʻʽʰ ˁʰʽ ˉ˂ʱʴʽʰΦ 

ʃˊˇʲˇ˂ʷˌ ˉˇʵʽ˗˄ ˃ˉˊˇˋˍʱΣ ˉ˂ʱʴʽʰ ˁʰʽ ʵʽʰʴ˗˄ʽʰ ʁʽ ʾʵʽʶˌ ʰˋˁʺˋʶʽˌ ʶˁˍʶ˂ʷˋˍʹˁʰ˄ ʰˎ˅ʱ˄ˇ˄ˍʰˌ ˍˇ˄ 

ʰˊʽʻ˃ˈ ˍ˖˄ ʶˉʰ˄ʰ˂ʺ˕ʶ˖˄ ˁʰʽ ̝ ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ˋˍʹ ˋˎ˄ʷ˔ʶʽʰ ˁʰʽ ʲʰˊʱˁʽʰ ʴʽʰ ˍʹ˄ ʶˁˍʷ˂ʶˋʹ ˍˇˎˌΦ ʁʽ 

ʰˋˁʺˋʶʽˌ ʽˋˇˊˊˇˉʾʰˌ ˁʰʽ ʽʵʽˇʵʶˁˍʽˁˈˍʹˍʰˌ ˋˍˇ ʰˊ˔ʽˁˈ ˋˍʱʵʽˇ ʶˁˍʶ˂ˇˏ˄ˍʰ˄ ˃ʶ ʵʽˉˇʵʽˁʺ ˋˍʺˊʽ˅ʹ ˋʶ 

ʰˋˍʰʻʺ ʶˉʽ˒ʱ˄ʶʽʰΣ ˋˍʹ ˋˎ˄ʷ˔ʶʽʰ ˃ʶ ˃ˇ˄ˇˉˇʵʽˁʺ ˋˍʺˊʽ˅ʹ ˁʰʽ ʵʽʰˍʰˊʱˋˋˇ˄ˍʰˌ ˍʹ˄ ʽˋˇˊˊˇˉʾʰΦ ʅˍˇ 

ˍʷ˂̩̌  ˁʱʻʶ ˋˎ˄ʶʵˊʾʰˌ ˇ ʰʻ˂ʹˍʺˌ ʷˁʰ˄ʶ ʵʽʱʵˊˇ˃ˇ ʶ˄ʰ˂˂ʱˋˋˇ˄ˍʰˌ ˍʹ˄ ʷ˄ˍʰˋʹ ˁʰʽ ˍʹ ʵʽʱˊˁʶʽʰ ˁʰʻ˗ˌ 

ˉʶˊ˄ˇˏˋʰ˄ ˇʽ ʶʲʵˇ˃ʱʵʶˌΦ ʅʶ ˈ˂ʶˌ ˍʽˌ ˋˎ˄ʶʵˊʾʶˌ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰ˄ ʵʽʰˍʰˍʽˁʷˌ ʰˋˁʺˋʶʽˌ ʴʽʰ ˇˉʾˋʻʽˇˎˌ 

˃ʹˊʽʰʾˇˎˌΣ ʴʰˋˍˊˇˁ˄ʺ˃ʽˇ ˁʰʽ ˎˉˇˁ˄ʹ˃ʾʵʽˇΦ 

ɲˇˁʽ˃ʰˋʾʶˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ 

 ɱʽʰ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍˇˎ ʰʻ˂ʹˍʺ ˉˊʽ˄ ˁʰʽ ˃ʶˍʱ ˍʹ˄ ˇ˂ˇˁ˂ʺˊ˖ˋʹ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ 

ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄Υ ɶ ʰ˄ʰ˂ˇʴʽˁʺ ˁ˂ʾ˃ʰˁʰ л-10 VAS ɹ ʽʰ ˍʹ˄ ˁʰˍʰʴˊʰ˒ʺ ˍʹˌ ʰʾˋʻʹˋʹˌ 

ˍˇˎ ˉˈ˄ˇˎΦ  

 Ť  ˍʶˋˍ ʰ˄ˏ˕˖ˋʹˌ ˒ˍʷˊ˄ʰˌΥό Dams et alΦΣнлмфύ ɾʶ ʰˎˍˈ ˍˇ ˍʶˋˍ ˇ ʰʻ˂ʹˍʺˌ ʷ˂ʰʲʶ ˇʵʹʴʾʶˌ ˄ʰ 

ˋˍʷˁʶˍʰʽ ˃ʶ ˍˇ ʷ˄ʰ ˉˈʵʽ ˋʶ ˃ʽʰ ˋʰ˄ʾʵʰ ˃ʶ ˁ˂ʾˋʹ слˇ ˁʰʽ ˄ʰ ˁʱ˄ʶʽ ˈˋˇ ˍˇ ʵˎ˄ʰˍˈ ˉʶˊʽˋˋˈˍʶˊʶˌ 

ʰ˄ˎ˕˗ˋʶʽˌ ˒ˍʷˊ˄ʰˌΦ ɳˉʽˍˊʶˉˈˍʰ˄ ˄ʰ ˋˍʹˊʾʸʶˍʰʽ ˃ʶ ˍʰ ʵˏˇ ʵʱ˔ˍˎ˂ʰ ˍˇˎ ˋˍˇ˄ ˍˇʾ˔ˇ ʴʽʰ ʽˋˇˊˊˇˉʾʰΦ ɱʽʰ 

ˁʱʻʶ ʰ˄ˏ˕˖ˋʹ ˍʹˌ ˒ˍʷˊ˄ʰˌ ˍˇˎ ʵˈʻʹˁʶ ʹ ˇʵʹʴʾʰ ˄ʰ ˉʹʴʰʾ˄ʶʽ ˈˋˇ ˍˇ ʵˎ˄ʰˍˈ ˉʽˇ ˕ʹ˂ʱΦ ʁ ʰˊʽʻ˃ˈˌ 

ʰ˄ˎ˕˗ˋʶ˖˄ ˍʹˌ ˒ˍʷˊ˄ʰˌ ˍˇˎ ˍˊʰˎ˃ʰˍʽˋ˃ʷ˄ˇˎ ˉˇʵʽˇˏ ˋˎʴˁˊʾʻʹˁʶ ˃ʶ ˍˇ ˃ʹ ˍˊʰˎ˃ʰˍʽˋ˃ʷ˄ˇ ˉˈʵʽΦ  

 Y-Balance ˍʶˋˍΥ ɾʶ ʰˎˍˈ ˍˇ ˍʶˋˍ ʰ˅ʽˇ˂ˇʴʺʻʹˁʶ ʹ ʵˎ˄ʰ˃ʽˁʺ ʽˋˇˊˊˇˉʾʰ ˍˇˎ ʰʻ˂ʹˍʺ ˋʶ ˋˍʱˋʹ 

˃ʶ ʷ˄ʰ ˉˈʵʽ ʶ˄˗ ˍˇ ʱ˂˂ˇ ˉˈʵʽ ʷ˒ˍʰ˄ʶ ˋʶ ˍˊʶʾˌ ʵʽʰ˒ˇˊʶˍʽˁʷˌ ˁʰˍʶˎʻˏ˄ˋʶʽˌ όˉˊˈˋʻʽʰΣ ˇˉʾˋʻʽʰ ʷˋ˖ ˁʰʽ 

ˇˉʾˋʻʽʰ ˉ˂ʱʴʽʰύΦ ɶ ʵˎ˄ʰ˃ʽˁʺ ʽˋˇˊˊˇˉʾʰ ʰ˅ʽˇ˂ˇʴʺʻʹˁʶ о ˒ˇˊʷˌ ˋʶ ˁʱʻʶ ˉˈʵʽΦ  

 ɱ˖˄ʽˈ˃ʶˍˊˇ ʴʽʰ ˍʹ ˃ʷˍˊʹˋʹ ˍˇˎ ʶˏˊˇˎˌ ˁʾ˄ʹˋʹˌΦ 

 

ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ 

 ɼʰˍʰʴˊʱ˒ʹˁʶ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ʵˎ˄ʰ˃ʽˁʺˌ ʽˋˇˊˊˇˉʾʰˌ ˍˇˎ ʰʻ˂ʹˍʺ ˋˍˇ Y-Balance test ̀ ˍʹ˄ ˍʶ˂ʽˁʺ 

ʰ˅ʽˇ˂ˈʴʹˋʹ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ˄ ʰˊ˔ʽˁʺΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ˃ʷˍˊʹˋʹˌ ʺˍʰ˄ ˍʹ˄ мнʹ  

ʶʲʵˇ˃ʱʵʰ ʴʽʰ ˍˇ ˔ʶʽˊˇˎˊʴʹ˃ʷ˄ˇ ˉˈʵʽ пу ʶˁΦ ˉˊˈˋʻʽʰΣ то ʶˁΦ ˇˉʾˋʻʽʰ ʷˋ˖ ˁʰʽ сф ʶˁΦ ˇˉʾˋʻʽˇ ˉ˂ʱʴʽʰ  

ˁʰʽ ˍʹ˄ нлʹ ʶʲʵˇ˃ʱʵʰ рп ʶˁΦ ˉˊˈˋʻʽʰΣ ус ʶˁΦ ˇˉʾˋʻʽʰ ʷˋ˖ ˁʰʽ ун ʶˁΦ ˇˉʾˋʻʽˇ ˉ˂ʱʴʽʰΦ ʅˍˇ ˎʴʽʷˌ ˉˈʵʽ 

ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʺˍʰ˄ ру ʶˁΦ ˉˊˈˋʻʽʰΣ фф ʶˁΦ ˇˉʾˋʻʽʰ ʷˋ˖ ˁʰʽ фу ʶˁΦ ˇˉʾˋʻʽˇ ˉ˂ʱʴʽʰΦ  

 ɰʶ˂ˍʾ˖ˋʹ ˎˉʺˊ˔ʶ ˁʰʽ ˋˍʹ ʵˇˁʽ˃ʰˋʾʰ ʰ˄ˏ˕˖ˋʹˌ ˍʹˌ ˒ˍʷˊ˄ʰˌ ˋˍʹ˄ ʵʶˏˍʶˊʹ ʰ˅ʽˇ˂ˈʴʹˋʹ ˃ʶˍʱ 

ˍʹ˄ ˉʰˊʷ˃ʲʰˋʹΣ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ˄ ʰˊ˔ʽˁʺ ˃ʷˍˊʹˋʹ ˉˊʽ˄ ˍˇ ˉˊˈʴˊʰ˃˃ʰ ˉʰˊʷ˃ʲʰˋʹˌΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˍʹ˄ 
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12ʹ ʶʲʵˇ˃ʱʵʰ ˍʹˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˍˇˎΣ ˈˉˇˎ ˇ ʰʻ˂ʹˍʺˌ ˃ˉˇˊˇˏˋʶ ˄ʰ ʶˁˍʶ˂ʷˋʶʽ р ʶˉʰ˄ʰ˂ʺ˕ʶʽˌ ˃ʶ ˍˇ 

ˍˊʰˎ˃ʰˍʽˋ˃ʷ˄ˇ ˉˈʵʽ ˁʰʽ ʶˉʰ˄ʰ˅ʽˇ˂ˇʴʺʻʹˁʶ ˍʹ˄ нлʹ ʶʲʵˇ˃ʱʵʰ ˍʹˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˍˇˎ ˈˉˇˎ 

˃ˉˇˊˇˏˋʶ ˄ʰ ʶˁˍʶ˂ʷˋʶʽ мс ʶˉʰ˄ʰ˂ʺ˕ʶʽˌ ˃ʶ ˍˇ ˍˊʰˎ˃ʰˍʽˋ˃ʷ˄ˇ  ˁʰʽ нр ʶˉʰ˄ʰ˂ʺ˕ʶʽˌ ˃ʶ ˍˇ ˎʴʽʷˌ ˉˈʵʽΦ 

 ɮʽˋʻʹˍʺ ʺˍʰ˄ ˁʰʽ ʹ ʲʶ˂ˍʾ˖ˋʹ ˋˍˇ ʰʾˋʻʹ˃ʰ ˍˇˎ ˉˈ˄ˇˎ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ VASΦ ʁ 

ʰʻ˂ʹˍʺˌ ˍʹ мнʹ ʶʲʵˇ˃ʱʵʰ ˍʹˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˍˇˎ ˋʹ˃ʶʾ˖ˋʶ ˍˇ˄ ʰˊʽʻ˃ˈ с ˋˍʹ˄ ˁ˂ʾ˃ʰˁʰ ˁʰʽ ˍʹ˄ нлʹ 

ʶʲʵˇ˃ʱʵʰ ˍʹˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˍˇˎ ˍˇ˄ ʰˊʽʻ˃ˈ нΦ  

 ʆʷ˂ˇˌ ʲʶ˂ˍʽ˗ʻʹˁʶ ˍˇ ʶˏˊˇˌ ˁʾ˄ʹˋʹˌ ˃ʶˍʰ˅ˏ ˍʹˌ мнʹˌ ˁʰʽ нлʹˌ ʶʲʵˇ˃ʱʵʰˌ ˍʹˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌ 

ˍˇˎΦ ʆʹ˄ мнʹ ʶʲʵˇ˃ʱʵʰ ˍˇ ʶˏˊˇˌ ˁʾ˄ʹˋʹˌ ʺˍʰ˄ мр0 ˁʰʽ ʰˎ˅ʺʻʹˁʶ ˋˍʽˌ ол0 ˍʹ˄ нлʹ ʶʲʵˇ˃ʱʵʰ ˍʹˌ 

ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˍˇˎΦ 

ʅˎʸʺˍʹˋʹ - ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ 

 ʆˇ ˉˊˈʴˊʰ˃˃ʰ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ʺˍʰ˄ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈ ˁʰʻ˗ˌ ˇ ʰʻ˂ʹˍʺˌΣ ˍʹˊ˗˄ˍʰˌ ˉʽˋˍʱ ˍˇ 

ˉˊ˖ˍˈˁˇ˂˂ˇ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˉˇˎ ˍˇˎ ʵˈʻʹˁʶ ˁʰʽ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ ʰˊ˔ʺ ˍʹˌ ˉˊˇˇʵʶˎˍʽˁˈˍʹˍʰˌ ˍʹˌ 

ʶˉʽʲʱˊˎ˄ˋʹˌΣ ˁʰˍʱ˒ʶˊʶ ˄ʰ ʶˁˍʶ˂ʶʾ ˍʽˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˃ʶ ʰʽˋʻʹˍʺ ˃ʶʾ˖ˋʹ ˋˍʰ ˋˎ˃ˉˍ˗˃ʰˍʰ ˍˇˎ 

ˉˈ˄ˇˎ ˁʰʽ ˍʹˌ ʵˎˋˁʰ˃˕ʾʰˌΦ ʆʷ˂ˇˌ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍ˖˄ ʰ˅ʽˇ˂ˇʴʺˋʶ˖˄ ʲʶ˂ˍʽ˗ʻʹˁʶ ʹ 

ʵˎ˄ʰ˃ʽˁʺ ˍˇˎ ʽˋˇˊˊˇˉʾʰ ˁʰʽ ˍˇ ʶˏˊˇˌ ˁʾ˄ʹˋʹˌ ˍʹˌ ʱˊʻˊ˖ˋʹˌΦ ʍˋˍˈˋˇΣ ʶˉʶʽʵʺ ʹ ʵʽʱˊˁʶʽʰ ˍˇˎ 

ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʺˍʰ˄ ˃ʽˁˊʺ ˃ˈ˄ˇ у ʶʲʵˇ˃ʱʵʶˌΣ ˇ ʰʻ˂ʹˍʺˌ ʴʽʰ ˄ʰ ʶ˅ʰˁˇ˂ˇˎʻʺˋʶʽ ˄ʰ ʷ˔ʶʽ ˍʰ ʶˎʶˊʴʶˍʽˁʱ 

ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ̱ ˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˁʰʽ ʴʽʰ ˄ʰ ʶˉʽˍˏ˔ʶʽ ˍʹ˄ ˇ˃ʰ˂ʺ  ʶˉʽˋˍˊˇ˒ʺ ˍˇˎ ˋˍˇ 

ʴʺˉʶʵˇΣ ˔˖ˊʾˌ ˁʾ˄ʵˎ˄ˇ ˎˉˇˍˊˇˉʺˌΣ ʻʰ ˉˊʷˉʶʽ ˄ʰ ˋˎ˄ʶ˔ʾˋʶʽ ˍˇ ˉˊˈʴˊʰ˃˃ʰ ʰˉˇˁʰˍʱˋˍʰˋʹˌ  ʴʽʰ ʰˊˁʶˍˈ 

ˁʰʽˊˈ ʰˁˈ˃ʰΣ ʶ˄ˍʱˋˋˇ˄ˍʰˌ ˉʶˊʽˋˋˈˍʶˊˇ ʵˎ˄ʰ˃ʽˁʷˌ ʰˋˁʺˋʶʽˌ ˉˊˇˋˇ˃ˇʽ˖˃ʷ˄ʶˌ ˋˍˇ ʱʻ˂ʹ˃ʰ ˍˇˎΦ 
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FUNCTIONAL REHABILITATION OF ACHILLES TENDON RUPTURE IN AMATEUR SOCCER PLAYER 
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Democritus University of Thrace, School of Physical Education and Sport Science 

Abstract 

The Achilles tendon rupture is the most common tendon rupture of the lower limbs. It is mainly 

observed in people over 30 years old, mainly men who are involved in sports such as soccer, basketball, 

athletics. The aim of the present study was to design and implement a rehabilitation program in an 

amateur soccer player after a rupture of the Achilles tendon. Case study example was a 31-year-old 

amateur soccer player, who underwent surgery after a complete rupture of the Achilles tendon. The 

goal of the rehabilitation program was to reduce pain, regain range of mobility and strength, improve 

ōŀƭŀƴŎŜΣ ǇǊŀŎǘƛŎŜ ǇǊƻǇǊƛƻŎŜǇǘƛƻƴ ŀƴŘ ǇǊŜǇŀǊŜ ŦƻǊ ǘƘŜ ǇŀǘƛŜƴǘΩǎ ŦǳƴŎǘƛƻƴŀƭ ǊŜƛƴǘŜƎǊŀǘƛƻƴΦ ¢ƘŜ 

ŜȄǇŜǊƛƳŜƴǘŀƭ ŘŜǎƛƎƴ ƛƴŎƭǳŘŜŘ ǘƘŜ ŀǘƘƭŜǘŜΩǎ ǊŜƘŀōƛƭƛǘŀǘƛƻƴ ŦǊƻƳ мнth to the 20th week of rehabilitation. 

The program initially included mobility exercises, isometric exercises and strengthening exercises using 

progressive resistance bands. Afterwards, balance, proprioceptive, eccentric activation and aerobic 

running exercises were performed with a progressive increase in intensity and duration. For the 

evaluation of the athlete before and after the completion of the rehabilitation program, the VAS scale, 

the heel-rise test, the test Y-balance and a goniometer were used to measure range of motion. The 

results of the study were positive, as the athlete managed to reduce pain symptoms, improve range of 

motion and recover strength and balance to a satisfactory degree. In conclusion, a specialized 

rehabilitation program after a complete rupture of the Achilles tendon can be effective and lead to the 

reduction of pain and stiffness as well as the improvement of muscle and functional deficits resulting 

from this specific injury. 

 

Key words: Achilles tendon, tendon rupture, rehabilitation 
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ɽɳɹʆʁʇʄɱɹɼɶ ɮʃʁɼɮʆɮʅʆɮʅɶ ʃʄʁʅɸɹʁʇ ʋɹɮʅʆʁʇ ʅʇɿɲɳʅɾʁʇ ʅɳ ɮɸɽɶʆɶ ɾʃɮʅɼɳʆ 

ɳʄɮʅɹʆɳʋɿɹɼʁʇ ɳʃɹʃɳɲʁʇ 

 
ɿʶˋˍˇˊʾʵˇˎ E.Σ ɱʽˇ˒ˍˋʾʵˇˎ ɮΦ 

  
ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʅ˔ˇ˂ʺ ɳˉʽˋˍʺ˃ʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ ɮʻ˂ʹˍʽˋ˃ˇˏ 

 

ʃʶˊʾ˂ʹ˕ʹ  
ʁ ˍˊʰˎ˃ʰˍʽˋ˃ˈˌ ˍˇˎ ʴˈ˄ʰˍˇˌ ˃ʶ ˊʺ˅ʹ ʃˊˈˋʻʽˇˎ ʋʽʰˋˍˇˏ ʅˎ˄ʵʷˋ˃ˇˎ όʃʋʅύ ʁ ʾ˄ʰʽ ʴ˄˖ˋˍˈ ˈˍʽ 

ˇʵʹʴʶʾ ˋʶ ˂ʶʽˍˇˎˊʴʽˁʺ ʰˋˍʱʻʶʽʰΣ ʹ ˇˉˇʾʰ ˉʰˊʶ˃ˉˇʵʾʸʶʽ ˍʹ˄ ʶˁˍʷ˂ʶˋʹ ˁʰʻʹ˃ʶˊʽ˄˗˄ ʺ ʰʻ˂ʹˍʽˁ˗˄ 
ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄ ˁʰʽ ˇʵʹʴʶʾ ˋʶ ˉˊ˗ʽ˃ʶˌ ʶˁ˒ˎ˂ʽˋˍʽˁʷˌ ʰ˂˂ˇʽ˗ˋʶʽˌ ˋˍˇ ʴˈ˄ʰˍˇΦ ʅˁˇˉˈˌ ˍʹˌ ʷˊʶˎ˄ʰˌ 
ʺˍʰ˄ ˄ʰ ˉʰˊˇˎˋʽʱˋʶʽ ˍˇ ʻʶˊʰˉʶˎˍʽˁˈ ˉˊˈʴˊʰ˃˃ʰ ˁʰʽ ˄ʰ ʶ˅ʶˍʱˋʶʽ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʱ ˍˇˎ ˋˍʹ ʵʽʱˊˁʶʽʰ 
ˍ˖˄ ф ʶʲʵˇ˃ʱʵ˖˄ όнʹˌ ̫ ˖ˌ ˁʰʽ млʹˌύ ˃ʶˍʱ ˍʹ ˔ʶʽˊˇˎˊʴʽˁʺ ʶˉʷ˃ʲʰˋʹ ˋˍʹ˄ ˇ˂ʽˁʺ ˊʺ˅ʹ ˍˇˎ ʃʋʅ ˋʶ ˄ʶʰˊˈ 
ʶˊʰˋʽˍʷ˔˄ʹ ʰʻ˂ʹˍʺ ˍˇˎ basketball ́ ˂ʽˁʾʰˌ мс ʶˍ˗˄Σ ˏ˕ˇˎˌ мΣут ˁʰʽ ʲʱˊˇˎˌ фуKgΦ ʆˇ ˉˊˈʴˊʰ˃˃ʰ ˉˇˎ 
ʶ˒ʰˊ˃ˈˋˍʹˁʶΣ ʶʾ˔ʶ ˖ˌ ˋˍˈ˔ˇ ˍʹ˄ ʰˉˇˁʰˍʱˋˍʰˋʹ ˍˇˎ ˉ˂ʺˊˇˎˌ ʶˏˊˇˎˌ ˍʹˌ ˁʾ˄ʹˋʹˌ ˍˇˎ ʴˈ˄ʰˍˇˌΣ ˍʹ˄ 
ʶ˄ʵˎ˄ʱ˃˖ˋʹ ˁˎˊʾ˖ˌ ˍˇˎ ˉʱˋ˔ˇ˄ˍˇˌ ˁʱˍ˖ ʱˁˊˇˎΣ ˍʹ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ˁʽ˄ʹˍʽˁˈˍʹˍʰˌ ˍʹˌ ʱˊʻˊ˖ˋʹˌΣ ˍʹ˄ 
ʶ˅ʱˋˁʹˋʹ ˍʹˌ ʽˋˇˊˊˇˉʾʰˌ ˁʰʽ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˍʹˌ ʽʵʽˇʵʶˁˍʽˁˈˍʹˍʰˌΦ ɶ ʶ˒ʰˊ˃ˇʴʺ ˍʹˌ ˉʰˊʷ˃ʲʰˋʹˌ 
ʲʰˋʾˋˍʹˁʶ ˋʶ ʰˋˁʺˋʶʽˌ ʵʽʰˍʱˋʶ˖˄Σ ʽˋˇ˃ʶˍˊʽˁʷˌΣ ˔ˊʺˋʹ Blood Flow Restriction(BFRύκʃˊˇˉˈ˄ʹˋʹ 
ʃʶˊʽˇˊʽˋ˃ˇˏ ɮʽ˃ʰˍʽˁʺˌ ʄˇʺˌΣ ʲʱʵʽˋʹ ˁʰʽ ˍˊʷ˅ʽ˃ˇ ˋʶ ʵʽʱʵˊˇ˃ˇ ʰ˄ˍʽʲʰˊˏˍʹˍʰˌ όAlterG), ʰˋˁʺˋʶʽˌ 
ˁ˂ʶʽˋˍʺˌ ˁʰʽ ʰ˄ˇʽ˔ˍʺˌ ˁʽ˄ʹˍʽˁʺˌ ʰ˂ˎˋʾʵʰˌΣ ʷˁˁʶ˄ˍˊʶˌ ˁʰʽ ˋˏʴˁʶ˄ˍˊʶˌΣ ʽˋˇˊˊˇˉʾʰˌ ˁʰʽ 
ʽʵʽˇʵʶˁˍʽˁˈˍʹˍʰˌΦ ɶ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˋˍˇ ˍʷ˂ˇˌ ˍʹˌ млʹˌ  
ʶʲʵˇ˃ʱʵʰˌ ˋˎʴˁˊʾ˄ˇ˄ˍʰˌ ˍʰ ʵˏˇ ˁʱˍ˖ ʱˁˊʰ ˃ʶ ˍʰ ʰˁˈ˂ˇˎʻʰ ǘŜǎǘΥ ʰύ ɾʷˍˊʹˋʹ ˉʶˊʽ˃ʷˍˊˇˎ ˍ˖˄ ˃ʹˊ˗˄ 
ʲύ ɾʷˍˊʹˋʹ ˍˇˎ ʶˏˊˇˎˌ ˁʾ˄ʹˋʹˌ ˍˇˎ ʴˈ˄ʰˍˇˌ όwhaύΦ ʅˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ ˉˊˈˇʵˇ ˍˇˎ ˉˊ˖ˍˇˁˈ˂˂ˇˎ 
ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˉˇˎ ʶˁˍʶ˂ʷˋˍʹˁʶ ʵʽʰˉʽˋˍ˗ʻʹˁʶ ʶ˂ʱ˔ʽˋˍˇˌ ˉˈ˄ˇˌ (VAS<1-нύΣ ˔˖ˊʾˌ ʵˎˋˁʰ˃˕ʾʶˌΣ 
ʲʶ˂ˍʽ˗ʻʹˁʶ ʹ ˃ˎʿˁʺ ʶ˄ʵˎ˄ʱ˃˖ˋʹ ˁˎˊʾ˖ˌ ˍˇˎ ˉʱˋ˔ˇ˄ˍˇˌ ˁʱˍ˖ ʱˁˊˇˎΣ ʰˎ˅ʺʻʹˁʶ ʹ ˁʽ˄ʹˍʽˁˈˍʹˍʰ ˍʹˌ 
ʱ́ ʻˊ˖ˋʹˌΣ ʲʶ˂ˍʽ˗ʻʹˁʶ ʹ ʽˋˇˊˊˇˉʾʰ ˁʰʽ ʰ˄ʰˉˍˏ˔ʻʹˁʶ ʹ ʽʵʽˇʵʶˁˍʽˁˈˍʹˍʰΣ ʶ˄˗ ʵʽʰˉʽˋˍ˗ʻʹˁʶ ˃ʽˁˊʺ 
ʰˋˎ˃˃ʶˍˊʾʰ ˍʹˌ ˉʶˊʽ˃ʷˍˊˇˎ ˃ʶˍʰ˅ˏ ˍ˖˄ ʵˏˇ ˃ʹˊ˗˄ ˁʰʽ ʰˉˇˁʰˍʰˋˍʱʻʹˁʶ ˋ˔ʶʵˈ˄ ˉ˂ʺˊ˖ˌ ˍˇ ʶˏˊˇˌ 
ˍʹˌ ˁʾ˄ʹˋʹˌ ˍˇˎ ʴˈ˄ʰˍˇˌΦ ʍˋˍˈˋˇ ʹ ʰ˅ʽˇ˂ˈʴʹˋʹ ˋˍʹ˄ млʹ ʶʲʵΦ ʶʾ˄ʰʽ ˉˇ˂ˏ ˋˏ˄ˍˇ˃ʹ ʴʽʰ ˄ʰ ʶ˅ʰ˔ʻˇˏ˄ 
ˉʶˊʰʽˍʷˊ˖ ʰˋ˒ʰ˂ʺ ˋˎ˃ˉʶˊʱˋ˃ʰˍʰΦ ʅˍʰ ʰ˄˖ˍʷˊ˖ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʻʶ˖ˊˇˏ˃ʶ ˈˍʽ ʾˋ˖ˌ ˋˎ˄ˍʷ˂ʶˋʶ ʹ 
ʶ˒ʰˊ˃ˇʴʺ ˍ˖˄ ˄ʷ˖˄ ˃ʶʻˈʵ˖˄ ˉʰˊʷ˃ʲʰˋʹˌ ˉˇˎ ʰˁˇ˂ˇˎʻʺʻʹˁʰ˄ ˃ʶ ˍʹ ˔ˊʺˋʹ ˍˇˎ ʵʽʱʵˊˇ˃ˇˎ 
ʰ˄ˍʽʲʰˊˏˍʹˍʰˌ ˁʰʽ ˍˇˎ BFR. 
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ɽɳɹʆʁʇʄɱɹɼɶ ɮʃʁɼɮʆɮʅʆɮʅɶ ʃʄʁʅɸɹʁʇ ʋɹɮʅʆʁʇ ʅʇɿɲɳʅɾʁʇ ʅɳ ɮɸɽɶʆɶ ʆʁʇ ɾʃɮʅɼɳʆ 
ɳʄɮʅɹʆɳʋɿɹɼʁʇ ɳʃɹʃɳɲʁʇ 

 
 

ɳʽˋʰʴ˖ʴʺ 
ʁ ˉˊˈˋʻʽˇˌ ˔ʽʰˋˍˈˌ ˋˏ˄ʵʶˋ˃ˇˌ όʃʅʋύ ʶʾ˄ʰʽ ʷ˄ʰˌ ʰˉˈ ˍˇˎˌ ˋˍʰʻʶˊˇˉˇʽʹˍʽˁˇˏˌ ˋˎ˄ʵʷˋ˃ˇˎˌ 

ˍʹˌ ʱˊʻˊ˖ˋʹˌ ˍˇˎ ʴˈ˄ʰˍˇˌΣ ˃ʰʸʾ ˃ʶ ˍˇ˄ ˇˉʾˋʻʽˇ ˔ʽʰˋˍˈΣ ˍˇ˄ ʷˋ˖ ˁʰʽ ˍˇ˄ ʷ˅˖ ˉ˂ʱʴʽˇ ˋˏ˄ʵʶˋ˃ˇΦ ʁʽ 
ˊʺ˅ʶʽˌ ˍˇˎ ʃʋʅ ʶʾ˄ʰʽ ʷ˄ʰˌ ʰˉˈ ˍˇˎˌ ˉʽˇ ˋˎ˄ʹʻʽˋ˃ʷ˄ˇˎˌ ˍˊʰˎ˃ʰˍʽˋ˃ˇˏˌ ˍˈˋˇ ˋˍʰ ʰʻ˂ʺ˃ʰˍʰ ʶˉʰ˒ʺˌ 
ˈˋˇ ˁʰʽ ˋˍʰ ʰʻ˂ʺ˃ʰˍʰ ˔˖ˊʾˌ ʶˉʰ˒ʺ ό5ŜIŀǾŜƴ ϧ [ƛƴǘƴŜǊΣ мфусύΦ ʁʽ ˍˊʰˎ˃ʰˍʽˋ˃ˇʾ ˋˍˇ ʴˈ˄ʰˍˇ 
ˋˎ˃ʲʰʾ˄ˇˎ˄ ˋˎ˔˄ʱ ˋˍˇˎˌ ˄ʶʰˊˇˏˌ ʰʻ˂ʹˍʷˌΣ ˁʰʽ ʰ˄ˍʽˉˊˇˋ˖ˉʶˏˇˎ˄ ˍˇ мл-нр҈ ˈ˂˖˄ ˍ˖˄ 
ˍˊʰˎ˃ʰˍʽˋ˃˗˄ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍˇ˄ ʰʻ˂ʹˍʽˋ˃ˈ ό[ƻǳǿΣ aŀƴƛƭŀƭƭ ϧ DǊƛƳƳŜǊΣ нлл8).  

ɶ ˁʾ˄ʹˋʹ ˉˊˇˌ ˍˇ ˁʰ˂ʱʻʽ ˋˍˇ ˃ˉʱˋˁʶˍ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ʶˉʽˍʱ˔ˎ˄ˋʹΣ ʶˉʽʲˊʱʵˎ˄ˋʹ ˁʰʽ ˉ˂ʱʴʽʶˌ 
ˁʽ˄ʺˋʶʽˌΣ ˇʽ ˇˉˇʾʶˌ ˃ʶ ˍʽˌ ˅ʰ˒˄ʽˁʷˌ ʰ˂˂ʰʴʷˌ ˋˍʹ ʴ˖˄ʽʰˁʺ ˁʾ˄ʹˋʹ ˍʹˌ ʱˊʻˊ˖ˋʹˌ ˁʰʽ ˍʹ ˃ʷʴʽˋˍʹ 
ˁʰˍʰˁˈˊˎ˒ʹ ʵˏ˄ʰ˃ʹ ʰ˄ˍʾʵˊʰˋʹˌ ˍˇˎ ʶʵʱ˒ˇˎˌ ʶʾ˄ʰʽ ˇʽ ˉʰˊʱʴˇ˄ˍʶˌ ˉˇˎ ˋˎ˃ʲʱ˂˂ˇˎ˄ ˋˍˇ˄ ˃ ʹ˔ʰ˄ʽˋ˃ˈ 
ˍˊʰˎ˃ʰˍʽˋ˃ˇˏ ˍˇˎ ʃʋʅ όYƻƎŀΣ bŀƪŀƳŀŜΣ {ƘƛƳŀΣ LǿŀǎŀΣ aȅƪƭŜōǳǎǘΣ 9ƴƎŜōǊŜǘǎŜƴΣ .ŀƘǊ ϧ YǊƻǎǎƘŀǳƎΣ 
2010).  

ɶ ˋˎ˄ˍʹˊʹˍʽˁʺ ʻʶˊʰˉʶʾʰ ʴʶ˄ʽˁʱ ʰˉˇˍˎʴ˔ʱ˄ʶʽ ˄ʰ ʰˉˇˁʰˍʰˋˍʺˋʶʽ ˍʹ ˋˍʰʻʶˊˈˍʹˍʰ ˍˇˎ ʴˈ˄ʰˍˇˌΣ 
˖ˌ ʶˁ ˍˇˏˍˇˎ ʹ ˔ʶʽˊˇˎˊʴʽˁʺ ʰˉˇˁʰˍʱˋˍʰˋʹ ʶʾ˄ʰʽ ʰˉʰˊʰʾˍʹˍʹΦ ʁʽ ˊʺ˅ʶʽˌ ˋˎ˄ʵʷˋ˃˖˄ ʵʶ˄ ˃ˉˇˊˇˏ˄ ˄ʰ 
ʰ˄ʰˁʰˍʰˋˁʶˎʰˋˍˇˏ˄ ˁʰʽ ʴʽʰ ˍˇ˄ ˂ˈʴˇ ʰˎˍˈ  ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˃ʶ ˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ ˍʹˌ ʰˊʻˊˇˋˁˇˉʽˁʺˌ 
ˍʶ˔˄ʽˁʺˌ ʵʽʱ˒ˇˊʰ ˃ˇˋ˔ʶˏ˃ʰˍʰ ό½ŜƭƛŏΣ ±ƛŘŀƪƻǾƛŎΣ .ƛǳƪΣ .ƛǳƪΣ ²ŜǊǘƘŜƛƳŜǊ ϧ YƻƭŀǊŜǾƛŏΣ нлмрύΦ ɶ 
ʰ˄ʰʵˈ˃ʹˋʹ ˍˇˎ ʃʋʅ  ɹ ʾ˄ʶˍʰʽ ˋʺ˃ʶˊʰ ˉʽˇ ˋˎ˔˄ʱ ˃ʶ ˃ˈˋ˔ʶˎ˃ʰ ʶˉʽʴˇ˄ʰˍʾʵʰˌΣ ˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ˍˇ 
˃ʶˋʰʾˇ ˍˊʾˍˇ ˍˇˎ ʶˉʽʴˇ˄ʰˍʽʵʽˁˇˏ ˋˎ˄ʵʷˋ˃ˇˎ ˃ʶ ˇˋˍʽˁʷˌ ˉʰˊʶ˃ʲˇ˂ʷˌ ˁʰʽ ˃ˈˋ˔ʶˎ˃ʰ ˍʶ˄ˈ˄ˍ˖˄ 
ˇˉʾˋʻʽˇˎ ˃ʹˊʽʰʾˇˎ (Johnson, Beynnon, Nichols & Renstrom, 1992). 

ɶ ʰˉˇˁʰˍʱˋˍʰˋʹ ˍˇˎ ʃʋʅ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˉˊˇʶʴ˔ʶʽˊʹˍʽˁʺ ʰˉˇˁʰˍʱˋˍʰˋʹΣ ʰˁˇ˂ˇˎʻˇˏ˃ʶ˄ʹ 
ʰˉˈ ˃ʶˍʶʴ˔ʶʽˊʹˍʽˁʺ ʰˉˇˁʰˍʱˋˍʰˋʹ ʲʱˋʶʽ ˁˊʽˍʹˊʾ˖˄ ˁʰʽ ʲʰʻ˃ʽʰʾʰ ʶˉʽˋˍˊˇ˒ʺ ˋˍʽˌ ʰˊ˔ʽˁʷˌ 
ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˍˇˎ ʰʻ˂ˇˏ˃ʶ˄ˇˎ όGrindem, Wellsandt, Failla, Snyder-Mackler & Risberg, 2018ύΦ ɶ 
ˉˊˇʶʴ˔ʶʽˊʹˍʽˁʺ ˁ ʰʽ ʹ ˃ʶˍʶʴ˔ʶʽˊʹˍʽˁʺ ʰˉˇˁʰˍʱˋˍʰˋʹ ʻʶ˖ˊˇˏ˄ˍʰʽΣ ʰˉˈ ˍˇ фр҈ ˍ˖˄ ˒ˎˋʽˇʻʶˊʰˉʶˎˍ˗˄Σ 
ˈˍʽ ʶʾ˄ʰʽ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʷˌ ˃ʶˍʱ ʰˉˈ ˉʰˊʷ˃ʲʰˋʹ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ʱ˄˖ ˍ˖˄ ʷ˅ʽ ˃ʹ˄˗˄Φ ʆˇ со҈ ˍ˖˄ 
˒ˎˋʽˇʻʶˊʰˉʶˎˍ˗˄ ˎˉˇˋˍʹˊʾʸʶʽ ˈˍʽ ʹ ʶˉʽˋˍˊˇ˒ʺ ˋˍʽˌ ʰʻ˂ʹˍʽˁʷˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ʴʾ˄ʶˍʰʽ ˋʶ ф-1н ˃ʺ˄ʶˌΣ 
ʶ˄˗ ˍˇ мм҈ ʶ˄ˍˈˌ с-ф ˃ʹ˄˗˄ ˃ʶˍʱ ˍʹ˄ ʶˉʷ˃ʲʰˋʹΦ ʁʽ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˉˊˇ ˁʰʽ ˃ʶˍʶʴ˔ʶʽˊʹˍʽˁʺˌ 
ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˋˎ˄ˍʶ˂ˇˏ˄ ˋˍʹ ˂ʶʽˍˇˎˊʴʽˁʺ ʽˁʰ˄ˈˍʹˍʰΣ ˍʹ˄ ˉˇʽˈˍʹˍʰ ˁʾ˄ʹˋʹˌ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ 
˂ʶʽˍˇˎˊʴʽˁ˗˄ ʶˊʴʰˋʽ˗˄ ˁʰʽ ˍʹ ʵˏ˄ʰ˃ʹ ˍˇˎ ʴˈ˄ʰˍˇˌ όCŀǳǎŜǘǘΣ wŜƛŘ ϧ [ŀǊƳŜǊΣ нлннύΦ ʅˁˇˉˈˌ ˍʹˌ 
ʶˊʴʰˋʾʰˌ ʰˎˍʺˌ ʺˍʰ˄ ˄ʰ ˉʰˊˇˎˋʽʱˋʶʽ ʷ˄ʰ ʻʶˊʰˉʶˎˍʽˁˈ ˉˊˈʴˊʰҡҡʰ ˁʰʽ ˄ʰ ʶ˅ʶˍʱˋʶʽ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ 
ˍˇˎ ˋˍʹ ʵʽʱˊˁʶʽʰ ˍ˖˄ ф ʶʲʵˇ˃ʱʵ˖˄ όнʹˌ ʷ˖ˌ ˁʰʽ млʹˌύ ˋʶ ʷ˒ʹʲˇ ʰʻ˂ʹˍʺ ˍˇˎ ˃ˉʱˋˁʶˍ ˃ʶˍʱ ʰˉˈ 
˔ʶʽˊˇˎˊʴʽˁʺ ʶˉʷ˃ʲʰˋʹ ʰ˄ˍʽˁʰˍʱˋˍʰˋʹˌ ˍˇˎ ʃʋʅΦ 

 
ɾʷʻˇʵˇˌ 

ɲʶʾʴ˃ʰ  
 ɶ ʷˊʶˎ˄ʰ ˃ʶ˂ʶˍʱ ʷ˄ʰ˄ ʶˊʰˋʽˍʷ˔˄ʹ ʰʻ˂ʹˍʺ ˍˇˎ basketball  мс ʶˍ˗˄Σ ˃ʰʻʹˍʺ ˍʹˌ ɰΩ ɽˎˁʶʾˇˎΣ 
ˏ˕ˇˎˌ мΣут ˁʰʽ ʲʱˊˇˎˌ фуKgΣ ˇ ˇˉˇʾˇˌ ˎˉʷˋˍʹ ˇ˂ʽˁʺ ˊʺ˅ʹ ʃʋʅ ˍˇˎ ʵʶ˅ʽˇˏ όRύ ʴˈ˄ʰˍˇˌ ˉˇˎ 
ˎˉˇʲ˂ʺʻʹˁʶ ˋʶ ˔ʶʽˊˇˎˊʴʽˁʺ ʶˉʷ˃ʲʰˋʹ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˍˇˎ ˋˎ˄ʵʷˋ˃ˇˎ ˃ʶ ˍʹ˄ ˉˊˇˋʻʺˁʹ 
˃ˇˋ˔ʶˏ˃ʰˍˇˌ ʰˉˈ ˍˇ˄ ˇˉʾˋʻʽˇ ˃ʹˊʽʰʾˇ ˍʷ˄ˇ˄ˍʰΦ ʁ ˍˊʰˎ˃ʰˍʽˋ˃ˈˌ ˉˊˇˁ˂ʺʻʹˁʶ ˁʰˍʱ ˍʹ˄ ˉˊˇˋʴʶʾ˖ˋʹ 
ˋˍˇ ʷʵʰ˒ˇˌ ˃ʶˍʱ ʰˉˈ ʷ˄ˍˇ˄ˇ ʱ˂˃ʰ ˃ʶ ˃ʷʴʽˋˍʹ ˁʰˍʰˁˈˊˎ˒ʹ ʵˏ˄ʰ˃ʹ ˁʰʽ ˔˖ˊʾˌ ʶˉʰ˒ʺΦ ɶ ʷ˄ʰˊ˅ʹ ˍʹˌ 
ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˅ʶˁʾ˄ʹˋʶ ʵˏˇ ʶʲʵˇ˃ʱʵʶˌ ˃ʶˍʱ ˍʹ˄ ʶʴ˔ʶʽˊʹˍʽˁʺ ˉʰˊʷ˃ʲʰˋʹ ˁʰˍˈˉʽ˄ ˎˉˈʵʶʽ˅ʹˌ ˍˇˎ 
ʻʶˊʱˉˇ˄ˍˇˌ ʽʰˍˊˇˏΦ    
 H ̄ ʰˊˇˏˋʰ ˃ʶ˂ʷˍʹ ʶ˅ʷˍʰˋʶ ˍˇ ˔ˊˇ˄ʽˁˈ ʵʽʱˋˍʹ˃ʰ ʰˉˇˁʰˍʱˋˍʰˋʹˌ όнʹˌ ̫ ˖ˌ ˁʰʽ ˍʹˌ млʹˌ ʁ ʲʵΦύΣ 
˔˖ˊʽˋ˃ʷ˄ˇ ˋʶ о ʶ˄ˈˍʹˍʶˌ ʲʱˋʶʽ ˍˇˎ ʶˉʽʵʽ˖ˁˈ˃ʶ˄ˇˎ ʰˉˇˍʶ˂ʷˋ˃ʰˍˇˌΦ  
 2ʹ - 3ʹ ʶʲʵΦ ʴʽʰ ˍʹ˄ ʰˉˇˁʰˍʱˋˍʰˋʹ ˍʹˌ ˉ˂ʺˊˇˎˌ ʷˁˍʰˋʹˌΥ ˉʰʴˇʻʶˊʰˉʶʾʰ ˁʰʽ  Biofeedback, 

ʶ˄ʵˇʰˊʻˊʽˁʷˌ ˁʽ˄ʹˍˇˉˇʽʺˋʶʽˌ όmanual), PNF ʵʽʰˍʱˋʶʽˌ ʴʽʰ пˁʶ˒Σ нˁʶ˒Σ ˂ʰʴˈ˄ʽˇ ˁʰʽ ˕ˇˀˍʹΣ ˉʰʻʹˍʽˁʺ 

https://www.sciencedirect.com/topics/medicine-and-dentistry/reconstructive-surgery
https://www.sciencedirect.com/topics/medicine-and-dentistry/anterior-cruciate-ligament-reconstruction
https://www.sciencedirect.com/topics/medicine-and-dentistry/anterior-cruciate-ligament-reconstruction
https://www.sciencedirect.com/topics/medicine-and-dentistry/patellar-ligament
https://www.sciencedirect.com/topics/medicine-and-dentistry/hamstring-tendon
https://www.sciencedirect.com/topics/medicine-and-dentistry/hamstring-tendon
https://www.sciencedirect.com/science/article/pii/S1466853X21001711#bib32
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ʷˁˍʰˋʹ ʴˈ˄ʰˍˇˌ ˃ʶ ʲʱˊˇˌ όн-3 KgύΣ ʽˋˇ˃ʶˍˊʽˁʷˌ пˁʶ˒Σ ʶ˄ʵˎ˄ʱ˃˖ˋʹ ʰˉʰʴ˖ʴ˗˄Σ ˉˊˇˋʰʴ˖ʴ˗˄ ˁʰʽ SLRs, 

Leg extensions ˁʰʽ leg curls ˃ʶ ˔ˊʺˋʹ BFR ʰˋˁʺˋʶʽˌ ˁ˂ʶʽˋˍʺˌ ˁʽ˄ʹˍʽˁʺˌ ʰ˂ˎˋʾʵʰˌ όSquat 0ˇ-45ˇ, 

ʽˋˇ˃ʶˍˊʽˁʺ ˍʶˍˊʰˁʶ˒ʱ˂ˇˎ ˃ʶ ˃ˉʱ˂ʰΣ ʽˋˇˍˇ˄ʽˁʷˌ ˍʶˍˊʰˁʶ˒ʱ˂ˇˎ ˃ʶ ˂ʱˋˍʽ˔ˇύΣ ʰˋˁʺˋʶʽˌ 

ʽʵʽˇʵʶˁˍʽˁˈˍʹˍʰˌ όʵʾˋˁˇˌ ʽˋˇˊˊˇˉʾʰˌΣ Balance padύΣ  ʲʱʵʽˋʹ ˋʶ ʵʽʱʵˊˇ˃ˇ ʰ˄ˍʽʲʰˊˏˍʹˍʰˌ όтр-85% BW) 

όɳʽˁˈ˄ʰ мύΦ 

 4ʹ  ς 6ʹ ʁ ʲʵΦ ɹ ʽʰ ˍʹ˄ ʰˉˇˁʰˍʱˋˍʰˋʹ ˍʹˌ ˉ˂ʺˊˇˎˌ ˁʱ˃˕ʹˌ ˁʰʽ ˃ˎʿˁʺˌ ʶ˄ʵˎ˄ʱ˃˖ˋʹˌΥ ˋˍʰˍʽˁʷˌ 
ʵʽʰˍʱˋʶʽˌ ˃ʶ ʷ˃˒ʰˋʹ ˋˍʹ˄ ˉ˂ʺˊʹ ˍˊˇ˔ʽʱ ˁʾ˄ʹˋʹˌ ˍʹˌ ʱˊʻˊ˖ˋʹˌ όROMύΣ ˉˇʵʺ˂ʰˍˇΣ  ʲʱʵʽˋʹ ˋʶ 
ʵʽʱʵˊˇ˃ˇ ʰ˄ˍʽʲʰˊˏˍʹˍʰˌ όур-95% Body Weight(BWύύ ʴʽʰ ʵʽʶˎˁˈ˂ˎ˄ˋʹ ˍʹˌ ˍˊˇ˒ʽˁˈˍʹˍʰˌ ˁʰʽ ˍʰ˔ˏˍʶˊʹ 
ʰ˄ˍʰˉˈˁˊʽˋʹ ˋˍʽˌ ˒ˎˋʽˇ˂ˇʴʽˁʷˌ ʰˉʰʽˍʺˋʶʽˌ ˍʹˌ ˒ˈˊˍʽˋʹˌΣ ˃ʶʴʰ˂ˏˍʶˊʹ ʷ˄ˍʰˋʹ ʶ˄ʵˎ˄ʱ˃˖ˋʹˌ 
ˉˊˇˋʰʴ˖ʴ˗˄Σ ʰˉʰʴ˖ʴ˗˄Σ Leg extensions (90ˇ ς 0ˇύ ˁʰʽ leg curls ˃ʶ ˔ˊʺˋʹ BFR όɳʽˁˈ˄ʰ н ˁʰʽ оύ ˁʰʽ 
˔˖ˊʾˌ BFRΣ ˋˏʴˁʶ˄ˍˊʹ ʴʰˋˍˊˇˁ˄ʺ˃ʽˇˎΣ ʰˋˁʺˋʶʽˌ ʽˋˇˊˊˇˉʾʰˌ ˁʰʽ ʽʵʽˇʵʶˁˍʽˁˈˍʹˍʰˌ ˋʶ ˋ˒ʺ˄ʰ ˁʰʽ ˋʶ 
balance pad ˃ ʶ ʵʽʰʴ˗˄ʽʰ ˋ˔ʺ˃ʰˍʰ PNFΣ ˃ʶ ˔ˊʺˋʹ BFR ̄ ʾˋ˖ ˉˊˇʲˇ˂ʷˌΣ leg press ˃ ʶ тлkg, Smith-squat 
40kg ˁ ʰʽ deadlifts ˃ ʶ ˃ˉʱˊʰ ʷ˖ˌ плkg,  
 7ʹ -10ʹ ʶʲʵΦ ʴʽʰ ˍʹ˄ ʲʶ˂ˍʾ˖ˋʹ ˃ˎʿˁʺˌ ʶ˄ʵˎ˄ʱ˃˖ˋʹˌΣ ʽˋˇˊˊˇˉʾʰˌ ˁʰʽ ʽʵʽˇʵʶˁˍʽˁˈˍʹˍʰˌΥ 
ʵˎ˄ʰ˃ʽˁʷˌ ʵʽʰˍʱˋʶʽˌΣ ˉˇʵʺ˂ʰˍˇΣ ʺˉʽˇ ˍˊʷ˅ʽ˃ˇ ˋʶ ʵʽʱʵˊˇ˃ˇ ʰ˄ˍʽʲʰˊˏˍʹˍʰˌ όтл-80% BWύΣ ˉˊʷˋʰ ˋˍˇ 
ул҈ ˍˇˎ ʲʱˊˇˎˌ ˍˇˎΣ squat ʷ˖ˌ όлo-90ˇύ ˋˎ˄ плKgΣ ˉˊˇʲˇ˂ʷˌ ˃ˉˊˇˌ ς ˉʾˋ˖Σ Nordics, Romanian 
Deadlifts (RDLsύΣ ˋˏʴˁʶ˄ˍˊʶˌ ʴʰˋˍˊˇˁ˄ʺ˃ʽˇˎ ˋˍˇ step ˋˎ˄ сл KgΣ ˃ˇ˄ˇˉˇʵʽˁʷˌ-ʵʽˉˇʵʽˁʷˌ ʴʷ˒ˎˊʶˌΣ 
˃ˇ˄ˇˉˇʵʽˁʺ ˋˍʺˊʽ˅ʹ ˋʶ pad ˃ʶ ˔ˊʺˋʹ blazepod όɳʽˁˈ˄ʰ пύΣ ʰˋˁʺˋʶʽˌ ʽˋˇˊˊˇˉʾʰˌ ˋʶ BOSU ˃ʶ 
ʵʽʰˍʱˊʰ˅ʹ ˁʰʽ ˃ʶˍʰ˒ˇˊʱ ʲʱˊˇˎˌΣ step up, step down ˁʰʽ ˉ˂ʱʴʽʰ stepΣ ʵʽʰ˂ʶʽ˃˃ʰˍʽˁˈ skipping ˋʶ 
ˍˊʰ˃ˉˇ˂ʾ˄ˇ ˁʰʽ ˋʶ ˋˍˊ˗˃ʰΣ ˔ʰ˃ʹ˂ˈ ˁʰʽ ˕ʹ˂ˈ  ʰ˄ˍʾˋˍˇʽ˔ʰ όм˘κм˘ύΦ 
 

       

ɳʽˁ мΥ ɲʽʱʵˊˇ˃ˇˌ 
ʰ˄ˍʽʲʰˊˏˍʹˍʰˌ 

ɳʽˁΦ нΥ ̝ ˊʺˋʹ BFR ɳʽˁΦ оΥ ̝ ˊʺˋʹ BFR ɳʽˁ. 4: balance pad 
ˁʰʽ blazepods 

 
ɲˇˁʽ˃ʰˋʾʶˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ 
ɶ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍʹˌ ˉˊˇˈʵˇˎ ˍʹˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ʷ˂ʰʲʶ ˔˗ˊʰ ˋˍˇ ˍʷ˂ˇˌ ˍʹˌ млʹˌ  ʶʲʵˇ˃ʱʵʰˌ 
ˉʰˊʷ˃ʲʰˋʹˌ ʶ˅ʶˍʱʸˇ˄ˍʰˌ ˍʽˌ ʶˉʽʵˈˋʶʽˌ ˍˈˋˇ ˍˇˎ ˉʱˋ˔ˇ˄ˍˇˌ ˈˋˇ ˁʰʽ ˍˇˎ ˎʴʽˇˏˌ ˁʱˍ˖ ʱˁˊˇˎ 
ʶ˒ʰˊ˃ˈʸˇ˄ˍʰˌ ˍʰ ˉʰˊʰˁʱˍ˖Υ ɾʷˍˊʹˋʹ ˉʶˊʽ˃ʷˍˊˇˎ ˍ˖˄ ˃ʹˊ˗˄ ˋˍʹ˄ нʹ ʶʲʵΦ ˁʰʽ ˋˍʹ˄ млʹ ʶʲʵΦΥ ɶ 
˃ʷˍˊʹˋʹ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˋˍʰ млcm ˉʱ˄˖ ʰˉˈ ˍʹ ʲʱˋʹ ˍʹˌ ʶˉʽʴˇ˄ʰˍʾʵʰˌΣ ˃ʶ ˍˇ˄ ʰʻ˂ʹˍʺ ˋʶ ˏˉˍʽʰ 
ʻʷˋʹ όOgrodzka-Ciechanowicz, DƱŊō, |ƭǳǎŀǊǎƪƛ ϧ DŊŘŜƪΣ нлнмύΦ ɾʷˍˊʹˋʹ ˍˇˎ ʶˏˊˇˎˌ ˁʾ˄ʹˋʹˌ ˍˇˎ 
ʴˈ˄ʰˍˇˌ όROMύ ˃ʶ ʴ˖˄ʽˈ˃ʶˍˊˇΥ ʁ ʰʻ˂ʹˍʺˌ ˋʶ ˉˊʹ˄ʺ ʻʷˋʹ ˁʱ˃ˉˍʶʽ ˍˇ ʴˈ˄ʰˍˇ ʶ˄ʶˊʴʱΣ ˍˇ ʴ˖˄ʽˈ˃ʶˍˊˇ 
ˍˇˉˇʻʶˍʶʾˍʰʽ ʶ˅˖ˍʶˊʽˁʱ ˍˇˎ ʴˇ˄ʱˍˇˎ  ˁʰʽ ˋˍʰ ʵˏˇ ˉˈʵʽʰ όHarris, Venrick, Hines, Cook, Rowles, Tokish, 
& Bottoni, 2019). 

 
ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ 

ɶ ʰ˅ʽˇ˂ˈʴʹˋʹ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˂ʰ˃ʲʱ˄ˇ˄ˍʰˌ ˎˉˈ˕ʹ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˋˏʴˁˊʽˋʹˌ ˃ʶˍʰ˅ˏ 
ˍˇˎ ˎʴʽˇˏˌ όLύ ˁʰʽ ˍˇˎ ʰˋʻʶ˄ˇˏˌ όRύ ˁʱˍ˖ ʱˁˊˇˎ ˍʹ˄ млʹ ʶʲʵˇ˃ʱʵʰΦ ʅˏ˃˒˖˄ʰ ˃ʶ ˍˇ ˉˊ˖ˍˈˁˇ˂˂ˇ ˍʹˌ 
ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˉˇˎ ʶˁˍʶ˂ʷˋˍʹˁʶΣ ʵʶ˄ ˉʰˊʰˍʹˊʺʻʹˁʰ˄ ʵˎˋˁʰ˃˕ʾʶˌ ʶ˄˗ ʵʽʰˉʽˋˍ˗ʻʹˁʶ ʶ˂ʱ˔ʽˋˍˇˌ 
ˉˈ˄ˇˌ (VAS<1-2)όʃʾ˄ʰˁʰˌ мύΦ  
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ʃʾ˄ʰˁʰˌ мΦ ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ ʵˇˁʽ˃ʰˋʽ˗˄ ʰ˅ʽˇ˂ˈʴʹˋʹˌ 

 нʹ ʶʲʵˇ˃ʱʵʰ млʹ ʶʲʵˇ˃ʱʵʰ 

 R όˉʱˋ˔ˇ˄ύ [ όˎʴʽʷˌύ w όˉʱˋ˔ˇ˄ύ [ όˎʴʽʷˌύ 

ʃʶˊʾ˃ʶˍˊˇˌ όŎƳύ 52 60 58 61 

ɳˏˊˇˌ ˁʾ˄ʹˋʹˌ όo) 15ˇ  130ˇ  128ˇ  130ˇ  

ROM ̫ ˁˍʰˋʹˌ όo) -5ˇ  0ˇ  0ˇ  0ˇ  

 
ʅˎʸʺˍʹˋʹ ς ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ 

ɮ˄ ˁʰʽ ʹ ʵʽʱˊˁʶʽʰ ˍ˖˄ ф ʶʲʵΦ ˍʹˌ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹˌ ˍˇˎ ʻʶˊʰˉʶˎˍʽˁˇˏ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˍˇˎ 
ˉʶˊʽˋˍʰˍʽˁˇˏ ʶʾ˄ʰʽ ˉˇ˂ˏ ˃ʽˁˊʺ ʴʽʰ ˄ʰ ʶ˅ʰ˔ʻˇˏ˄ ʰˋ˒ʰ˂ʺ ˋˎ˃ˉʶˊʱˋ˃ʰˍʰΣ ʵʽʰˉʽˋˍ˗˄ʶˍʰʽ ˈˍʽΥ 
ʲʶ˂ˍʽ˗ʻʹˁʶ ʹ ˃ˎʿˁʺ ʵˏ˄ʰ˃ʹ ˁˎˊʾ˖ˌ ˍˇˎ ˉʱˋ˔ˇ˄ˍˇˌ ˁʱˍ˖ ʱˁˊˇˎΣ ʰˉˇˁʰˍʰˋˍʱʻʹˁʶ ʹ ˁʽ˄ʹˍʽˁˈˍʹˍʰ ˍʹˌ 
ʱˊʻˊ˖ˋʹˌΣ ʲʶ˂ˍʽ˗ʻʹˁʶ ʹ ʽˋˇˊˊˇˉʾʰ ˁʰʽ ʰ˄ʰˉˍˏ˔ʻʹˁʶ ʹ ʽʵʽˇʵʶˁˍʽˁˈˍʹˍʰ ʶ˄˗ ʵʽʰˉʽˋˍ˗ʻʹˁʶ ˃ʽˁˊʺ 
ʰˋˎ˃˃ʶˍˊʾʰ ˍʹˌ ˉʶˊʽ˃ʷˍˊˇˎ ˃ʶˍʰ˅ˏ ˍ˖˄ ʵˏˇ ˃ʹˊ˗˄ ˁʰʽ ʰˉˇˁʰˍʰˋˍʱʻʹˁʶ ˋ˔ʶʵˈ˄ ˉ˂ʺˊ˖ˌ ˍˇ ʶˏˊˇˌ 
ˍʹˌ ˁʾ˄ʹˋʹˌ ˍˇˎ ʴˈ˄ʰˍˇˌΦ ʅˍʰ ʰ˄˖ˍʷˊ˖ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʻʶ˖ˊˇˏ˃ʶ ˈˍʽ ʾˋ˖ˌ ˋˎ˄ˍʷ˂ʶˋʶ ʹ ʶ˒ʰˊ˃ˇʴʺ ˍ˖˄ 
˄ʷ˖˄ ˃ʶʻˈʵ˖˄ ˉʰˊʷ˃ʲʰˋʹˌ ˉˇˎ ʰˁˇ˂ˇˎʻʺʻʹˁʰ˄ ˃ʶ ˍʹ ˔ˊʺˋʹ ˍˇˎ ʵʽʰʵˊˈ˃ˇˎ ʰ˄ˍʽʲʰˊˏˍʹˍʰˌ ˁʰʽ ˍˇˎ 
BFR. 
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FUNCTIONAL ANTERIOR CRUCIATE LIGAMENT REHABILITATION  

IN AN AMATEUR BASKETBALL PLAYER 

 

E. Nestoridou, A. Gioftsidou 
 

Democritus University of Thrace, School of Physical Education and Sport Science 

 
Abstract 
 

Knee injury with anterior cruciate ligament (ACL) rupture is known to lead to functional 
instability, which interferes with the performance of daily or sports activities and leads to early 
degenerative changes in the knee. The purpose of the research was to present the treatment program 
and examine its results during the 9 weeks (2nd to 10th) after surgery for the total ACL tear in a young 
amateur basketball player aged 16 years, height 1.87 and weight 98Kg. The implemented program 
aimed at restoring the full range of motion of the knee, strengthening mainly the affected lower limb, 
improving joint mobility, practicing balance and developing proprioception. The application of the 
intervention was based on stretching exercises, isometrics, use of Blood Flow Restriction (BFR), walking 
and running on an anti-gravity treadmill (AlterG), closed and open kinetic chain exercises, eccentric 
and concentric, balance and proprioceptive exercises. The evaluation of the program was carried out 
at the end of the 10th week by comparing the two lower limbs with the following tests: a) 
Measurement of the circumference of the thighs b) Measurement of the range of motion of the knee 
(ROM). According to the progress of the rehabilitation protocol carried out, minimal pain (VAS<1-2), 
no stiffness, improved muscle strength mainly of the affected lower limb, increased joint mobility, 
improved balance and developed proprioception, while a small asymmetry of the circumference 
between the two thighs and the range of motion of the knee was almost completely restored. 
However, the evaluation in the 10th wk. is too short to draw further firm conclusions. In the above 
results, we believe that the application of the new intervention methods followed with the use of the 
anti-gravity corridor and the BFR may have contributed. 

 
Key words: anterior cruciate ligament, anterior cruciate ligament tear, basketball, rehabilitation 
program 
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ʆɳɿʁɿʆʁʃɮɸɳɹɮ ʇʃɳʄɮɼɮɿɸɹʁʇ ʅɳ ɳɿɶɽɹɼɶ ɼʁɽʇɾɰɶʆʄɹɮ ɼɮʆɶɱʁʄɹɮʅ MASTERS 
 

ʃʰˉʰʵʱˁʹ ɮΦΣ ɱʽˇ˒ˍˋʾʵˇˎ ɮΦΣ ɰʶ˂ʷ˄ˍʸʰˌ ɮΦ 
 

ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʅ˔ˇ˂ʺ ɳˉʽˋˍʺ˃ʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁ ʰʽ ɮʻ˂ʹˍʽˋ˃ˇˏ 
 

ʃʶˊʾ˂ʹ˕ʹ 

ʁ ̔ʶ˂ʾˍ ˁˇ˂ˎ˃ʲʹˍʷˌ ʶˁˍʶ˂ˇˏ˄ 30.000 ˉʶˊʽˋˍˊˇ˒ʷˌ ˁʱʻʶ ˗˃ˇˎ ˍʹ˄ ʶʲʵˇ˃ʱʵʰΣ ʰˋˁ˗˄ˍʰˌ 

˃ʶʴʱ˂ʹ ̄ ʾʶˋʹ ̀ ˍʹ˄ ̟ ˃ʽˁʺ y ˗˄ʹΦ ʆ ̌2008 ̌  ̔Sein et al. ˁ ʰˍ˂̫ʹ˅ʰ˄ ̀ ˍˇ ̀ ˎ˃ˉ́h̫ ˋ˃ʰ ̍ ˍʽ ́  ̱ ʶ˄ˇ˄ˍˇˉʱ̒ ʶʽʰ 

ˍˇˎ ˎˉʶˊʰˁʱ˄ʻʽˇˎ ʶʾ˄ ʰʽ  ́ ˁˎˊʽˈ̱ ʶˊʹ ʰʽˍhʾ ʶ˃˒ɦ˄ʽˋʹˌ ˖˃ʰ˂ʴʾh  ̩ ˋˍˇˎˌ ˁˇ˂ˎ˃ʲʹˍʷ̩ ˎ˕ʹ˂˄̠ 

ʶˉʽʵˈˋʶ˖˄Φ ɮʽˍʾʰ ˉˊˈˁ˂ʹˋʹˌ ˍʹˌ ˍʶ˄ˇ˄ˍˇˉʱʻʶʽʰˌ ˎˉʶˊʰˁʱ˄ʻʽˇˎ ʶʾ˄ʰʽ  ́ʶˉʰ˄ʰ˂ʰ˃ʲʰ˄ˈ˃ʶ˄ʹ ˔ˊʺˋʹ 

ˍˇˎ ɦ ˄˖ ɦ ˁˊˇˎΣ ̔ ʵʽʰʾˍʶˊʰ ̀  ʁɻ ˊʰˋˍʹˊʽˈˍʹˍʶˌ ̍ ˉˇˎ ̄ ʶˊʽ˂ʰ˃ʲʱ˄ˇˎ˄ h ˄ˏ˕˖ˋʹΣ ̄ ʱ˄˖ h ˉˈ ̱  ̌ˏ ˕ˇˌ ̱ ˇˎ 

ˁʶ˒ʰ˂ʽˇˏ  ̋ʷ˄ˍˇ˄ʶˌ ˊˎʻ˃ʽˁʷˌ ˁʽ˄ʺˋʶʽˌΦ ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ˃ʶ˂ʷˍʹˌ ʺˍʰ˄ ˄ hˋ˔ʶʵʽʰˋˍʶʾ ˁʰʽ ˄ h

ʶ˒ʰˊ˃ˇˋˍʶʾ ̫ ˄ʰ ̄ ˊˈʴˊʰ˃˃ʰ h ˉˇˁʰˍʱˋˍʰˋʹˌ ̀  ʁ˃ ʽʰ h ʻ˂ʺˍˊʽʰ ˁ ˇ˂ˏ˃ʲʹˋʹˌ ˎ ˕ʹ˂ˇˏ ʁ ˉʽˉʷʵˇˎΣ ́ ˂ʽˁʾʰˌ 

52 ʶˍ˗˄ (1.79m ˏ˕ˇˌΣ 68 kg ʲʱˊˇˌΣ 21.2 BMI) ˃ ʁˍʶ˄ˇ˄ˍˇˉʱʻʶʽʰ ˎˉʶˊʰˁʱ˄ʻʽˇˎ ˋˍˇ˄ ʵʶ˅ʾ ˗˃ ̌ˋˍʹ˄ 

ˎˉˇ˅ʶʾʰ ˒ʱˋʹΦ ʆ ̌ˉˊˈʴˊʰ˃˃ʰ ʶʾ˔ʶ ʵʽʱˊˁʶʽʰ 6 ʶʲʵˇ˃ʱʵʶˌΣ ˃ ʁ2 ˋˎ˄ʶʵˊʾʶˌ ˍʹ˄ ʶʲʵˇ˃ʱʵʰΦ ɱʽʰ ˍʹ˄ 

ʰ˅ʽˇ˂ˈʴʹˋʹ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ˍʹ˄ м  ́ˁʰʽ ˍʹ˄ с  ́ʶʲʵˇ˃ʱʵʰΣ ˍ ̌Jobe Test όʴʽʰ ˍˇ˄ ˉˈ˄ˇ ˁʰʽ ˍʹ˄ 

ʵʽʱʴ˄˖ˋʹ ˊʺ˅ʶ˖˄ ˋˍˇ ˋˍˊˇ˒ʽˁˈ ˉʷˍʰ˂ˇύΣ ˍ ̌Full Can Test όʴʽʰ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍʹˌ ˂ʶʽˍˇˎˊʴʾʰˌ ˍˇˎ 

ˎˉʶˊʰˁʱ˄ʻʽˇˎ ˃  ˎˁ ʰʽ ̱ ˇˎ ̱ ʷ˄ˇ˄ˍʰ ̱ ˇˎύ ˁ ʰʽ ˃ ʷ̱ ˊʹˋʹ ̱ ˇˎ ʁ ˏ́ ˇˎˌ ˁ ʾ˄ ʹˋʹˌ ̱ ʹˌ ɦ ˊʻˊ˖ˋʹˌ ̱ ˇˎ ̠ ˃ˇˎ ɹ ʽʰ 

ˍ ́ˁʱ˃˕ʹ ˁʰʽ ˍʹ˄ ʰˉʰʴ˖ʴʺΦ ʅˍˈ˔ˇˌ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʺˍʰ˄  ́˃ʶʾ˖ˋʹ ˍˇˎ ˉˈ˄ˇˎΣ  ́ʰ˄ʱˁˍʹˋʹ 

ˉ˂ʺˊˇˎˌ ʁ ˏˊˇˎˌ ˁ ʾ˄ʹˋʹˌ ̱ ˇˎ ̠ ˃ˇˎΣ ́  ̡ ʷ˂ˍʽˋˍʹ ˁ ʽ˄ʹˍʽˁˈˍʹˍʰ ̱ ʹˌ ̟ ˃ˇˉ˂ʱˍʹˌΣ ́  ʁ ˄ʵˎ˄ʱ˃˖ˋʹ ̱ ˖˄ ˃ ˎ˗˄ 

ˍˇˎ ˋˍˊˇ˒ʽˁˇˏ ˉʶˍʱ˂ˇˎ ˁʰʽ ˍ˖˄ ˋˍʰʻʶˊˇˉˇʽ˗˄ ˃ˎ˗˄ ˍʹˌ ˖˃ˇˉ˂ʱˍʹˌ ˁʰʽ  ́ˉ˂ʺˊʹˌ ˂ʶʽˍˇˎˊʴʽˁʺ 

ʶˉʰ˄ʷ˄ˍʰ˅ʹΦ ʅˍˇ ̄ ˊˈʴˊʰ˃˃ʰ h ˁˇ˂ˇˎʻʺˋʰ˃ʶ ̔ ˋˇ˃ʶˍˊʽˁʷˌ h ˋˁʺˋʶʽˌΣ ɻ ʽʰˍʱˋʶʽˌ ̱ ˖˄ ̡ ˊʰ˔ˎ˃ʷ˄˖˄ ˃ ˎ˗˄Σ 

ʰˋˁʺˋʶʽˌ ˁ˂ʶʽˋˍʺˌ ˁʽ˄ʹˍʽˁʺˌ ʰ˂ˎˋʾʵʰˌΣ ʰ˄ˇʽ˔ˍʺˌ ˁʽ˄ʹˍʽˁʺˌ ʰ˂ˎˋʾʵʰˌΣ ʷˁˁʶ˄ˍˊʶˌ ˁʰʽ ʰˋˁʺˋʶʽˌ 

ʽʵʽˇʵʶˁˍʽˁˈˍʹˍʰˌΦ ʆ ̌ˉˊˈʴˊʰ˃˃ʰ ˉʰˊʷ˃ʲʰˋʹˌ ʺˍʰ˄ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈΣ ˁʰʻ˗ˌ ˁʰˍʱ ˍʹ˄ ʶˁˍʷ˂ʶˋʹ ˍˇˎ 

Jobe Test ˁ ʰʽ ̱ ˇˎ Full Can Test ʁ ʾ˔ʰ˃ʶ h ˊ˄ʹˍʽˁʺ ʁ ˅ʷˍʰˋʹΣ ̱  ̌ʁ ˏˊˇˌ ˁ ʾ˄ʹˋʹˌ h ˉˇˁʰˍʰˋˍʱʻʹˁʶ ̀ ˍˇ˄ ɻ ʶ˅ʾ 

˗˃ ̌ɹ ʽʰ ̱ ʹ˄ ˁ ʱ˃˕ʹ 33% ˁ ʰʽ ɹ ʽʰ ̱ ʹ˄ h ˉʰʴ˖ʴʺ 37%. ɶ ˁ ˇ˂ˎ˃ʲʺˍˊʽʰ ʁ ˉʷˋˍˊʶ˕ʶ ̀ ˍʽˌ ̄ ˊˇˉˇ˄ʺˋʶʽˌ ̝ ˖ˊʾˌ 

˄ hʰ˄ʰ˒ʷˊʶʽ ˉˈ˄ˇ ˁʰˍʱ ˍʹ˄ ʵʽʱˊˁʶʽʰ  ̋˃ʶˍʱΦ ɸʶ˖ˊˇˏ˃ʶ ˋʹ˃ʰ˄ˍʽˁʺ ˍʹ˄ ˏ̄ ʰˊ˅ʹ ʶ˄̩̍ ˉˊˇʴˊʱ˃ ˃ʰˍˇˌ 

ˉˊ̍˂ ʹ˕ʹˌΣ ɹ ˄˖ˊʾʸˇ˄ˍʰˌ ̱ ʹ˄ ̱ ʶ˔˄ʽˁʺ ɹ ʽʰ ̱  ̌ɦ ʻ˂ʹ˃ʰ ̱ ʹˌ ˁ ˇ˂˃ˏʲʹˋʹˌΣ ̍ ˉˇˎ ̒  h̫ ˔ʶʽ ̟  ̩h ˉˇˍʷ˂ ʶˋ˃ʰ ̱ ʹ˄ 

˃ʶʾ̟ ˋʹ ̱ ˖˄ ̱ ˊʰˎ˃ʰˍʽˋ˃˗˄  ̀ ˍˇ˄ ̠ ˃ˇΦ  
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ʆɳɿʁɿʆʁʃɮɸɳɹɮ ʇʃɳʄɮɼɮɿɸɹʁʇ ʅɳ ɳɿɶɽɹɼɶ ɼʁɽʇɾɰɶʆʄɹɮ ɼɮʆɶɱʁʄɹɮʅ MASTERS 

 
ɳʽˋʰʴ˖ʴʺ 

ʁ ˗˃ˇˌ ʶʾ˄ʰʽ  ́ʱˊʻˊ˖ˋʹ ˃ ʁˍ ̌˃ʶʴʰ˂ˏˍʶˊˇ ʶˏˊˇˌ ˁʾ˄ʹˋʹˌ (ROM) ˁʰʽ ˍˇˎˌ ˉʶˊʽˋˋˈˍʶˊˇˎˌ 

ʲʰʻ˃ˇˏˌ ʁ ˂ʶˎʻʶˊʾʰˌ h ˉˈ ̌ ˉˇʽʰʵʺˉˇˍʶ ɦ ˂˂ʹ ̀ ˍˇ h ˄ʻˊ˗ˉʽ˄ˇ ̀ ˗˃ʰ (Tovin, 2006). ɴ˔ʶʽ ̱ ˊʶʽˌ ̡ ʰʻ˃ˇˏˌ 

ʶ˂ʶˎʻʶˊʾʰˌ ˁʽ˄ʺˋʶ˖˄ ˁʰʽ ˋˎ˃˃ʶˍʷ˔ˇˎ˄Σ ʶˁˍˈˌ ʰˉˈ ˍʹ˄ ʴ˂ʹ˄ˇʲˊʰ˔ʽˈ˄ʽʰ ʱˊʻˊ˖ˋʹΣ  ́˖˃ˇʻ˖ˊʰˁʽˁʺΣ  ́

ˋˍʶˊ˄ˇˁ˂ʶʽʵʽˁʺ ˁʰʽ  ́ʰˁˊ˖˃ʽˇˁ˂ʶʽʵʽˁʺ ʱˊʻˊ˖ˋʹΦ ʅˎ˄ʶˊʴʱʸˇ˄ˍʰʽ ˊˎʻ˃ʽˁʱ ˁʰʽ ʵʹ˃ʽˇˎˊʴˇˏ˄ ˍˇ˄ 

˖˃ˇʲˊʰ˔ʽˈ˄ʽˇ ́ ˎʻ˃ˈΦ 

ɴ˄ʰˌ ʰˉˈ ˍˇˎˌ ˉʽˇ ˋˎ˄ʹʻʽˋ˃ʷ˄ˇˎˌ ˍˊʰˎ˃ʰˍʽˋ˃ˇˏˌ ˋˍˇ˄ ˗˃ ̌ ʶʾ˄ʰʽ  ́ ˍʶ˄ˇ˄ˍˇˉʱʻʶʽʰ 

ˎˉʶˊʰˁʱ˄ʻʽˇˎΦ ɶ ʲ˂ʱʲʹ ʶ˄ˍˇˉʾʸʶˍʰʽ ˋˎ˄ʺʻ˖ˌ ˁˇ˄ˍʱ ˋˍʹ˄ ˃ˎˇˍʶ˄ˈ˄ˍʽʰ ˋˏ˄ʰ˕ʹ ˁʰʽ  ̌ʰˋʻʶ˄ʺˌ 

ʰ˄ʰ˒ʷˊʶʽ ˉˈ˄ˇ ˁʰˍʱ ˍʹ˄ ˋˎ˃˃ʶˍˇ˔ʺ ˋ ʁʵˊʰˋˍʹˊʽˈˍʹˍʶˌ  ̋˃ʶˍʱ ʰˉˈ ʰˎˍʷˌ ˁʰʽ ˉʶˊʽˇˊʽˋ˃ʷ˄ʹ 

ˁʽ˄ʹˍʽˁˈˍʹˍʰΦ ɳ˄˗ ̀ ˎ˔˄ʱ ́  ̟ ˃ˇˉ˂ʱˍʹ ̄ ʰˊˇˎˋʽʱʸʶʽ ̄ ˊˇˋʻʽˇ˂ʾˋʻʹˋʹ ̋  ̄ ˊˈˋʻʽʰ ˁ ˂ʾˋʹ ˁ ʰʽ ̌  ̠ ˃ˇˌ ̫ ˋ˖ 

ˋˍˊˇ˒ʺ ˁʰʽ ˃ˉˇˊʶʾ ˄ hˋˎ˄ʵˎʱʸʶˍʰʽ ˃ ʁˉˊˈˋʻʽʰ ˉˊˇʲˇ˂ʺ ˍʹˌ ˁʶ˒ʰ˂ʺˌ ˁʰʽ ʰˎ˅ʹ˃ʷ˄ʹ ˁˏˊˍ˖ˋʹ ˍʹˌ 

ʻ˖ˊʰˁʽˁʺˌ ˔˗ˊʰˌΦ ʃʰˊʰˍʹˊʶʾˍʰʽ ʲˊʰ˔ˎ˃ʷ˄ˇˌ ˃ʶʾʸ˖˄ ˁʰʽ ʶ˂ʱˋˋ˖˄ ʻ˖ˊʰˁʽˁˈˌΣ ʲˊʰ˔ˎ˃ʷ˄ˇʽ ˉˊˈˋʻʽˇʽ 

˃ˏʶˌ ̱ ˇˎ ̒ ˗ˊʰˁʰ ˁ ʰʽ ̫ ˋ˖ ̀ ˍˊˇ˒ʶʾˌ ̱ ˇˎ ̠ ˃ˇˎΦ ɮʵˎ˄ʰ˃ʾʰ ̀ ˍˇˎˌ ̀ ˍʰʻʶˊˇˉˇʽʹˍʷˌ ˃ ˏʶˌ ̱ ʹˌ ̟ ˃ˇˉ˂ʱˍʹˌ 

ˁʰʽ ˍˇˎˌ ˃ˏʶˌ ˍˇˎ ˃ˎˇˍʶ˄ˈ˄ˍʽˇˎ ˉʶˍʱ˂ˇˎΦ ɮˉ˗˂ʶʽʰ ˍʹˌ ˋˎ˄ʶˊʴʰˋʾʰˌ ˍˇˎ ˖˃ˇˉ˂ʰˍˇʻ˖ˊʰˁʽˁˇˏ 

ˊˎʻ˃ˇˏ (Kisner & Colby, 2003; Tovin, 2006). 

ɮʽˍʾʰ ˉˊˈˁ˂ʹˋʹˌ ˍʹˌ ˍʶ˄ˇ˄ˍˇˉʱʻʶʽʰˌ ˎˉʶˊʰˁʱ˄ʻʽˇˎ ʶʾ˄ʰʽ  ́ʶˉʰ˄ʰ˂ʰ˃ʲʰ˄ˈ˃ʶ˄ʹ ˔ˊʺˋʹ ˍˇˎ 

ʱ˄˖ ʱˁˊˇˎΣ ʽʵʽʰʾˍʶˊʰ ˋ ʁʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˉˇˎ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇˎ˄ ʰ˄ˏ˕˖ˋʹ ˉˊˇˌ ˍ hʶ˃ˉˊˈˌΣ ˉʱ˄˖ ʰˉˈ 

ˍ ̌ˏ ˕ˇˌ ̱ ˇˎ ˁ ʶ˒ʰ˂ʽˇˏ ̋  ̫ ˄ˍˇ˄ʶˌ ́ ˎʻ˃ʽˁʷˌ ˁ ʽ˄ʺˋʶʽˌΦ  

ɶ ˁˇ˂ˏ˃ʲʹˋʹ ʶʾ˄ʰʽ ʷ˄ʰ ʵʹ˃ˇ˒ʽ˂ʷˌ ʱʻ˂ʹ˃ʰΦ ʆ ̌ʴʶʴˇ˄ˈˌ ˈˍʽ ˋ˔ʶʵˈ˄ ˍ ̌90% ˍʹˌ ˉˊˈˋʻʽʰˌ 

ˉˊˇ˖ʻʹˍʽˁʺˌ ʵˏ˄ʰ˃ʹˌ ˉˊˇʷˊ˔ʶˍʰʽ ʰˉˈ ˍ hʱ˄˖ ʱˁˊʰ ʵʽˁʰʽˇ˂ˇʴʶʾ ˍʹ˄ ʰʽˍʾʰ ˉˈ˄ˇˎ ˋˍˇˎˌ ˗˃ˇˎˌ ˍ˖˄ 

ˁˇ˂ˎ˃ʲʹˍ˗˄Φ ɶ ˁ ˇ˂˃ˏʲʹˋʹ ̄ ʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ̄ ˇ˂˂ʷ̩ ˁ ʰʽ ̀  ʁɻ ʽʰ˒ˇˊʶˍʽˁʷˌ ˁ ʰˍʶˎʻˏ˄ˋʶʽˌ ̄ ʶˊʽˋˍˊˇ˒ʷ̩ ̱ ʹˌ 

˖˃ʽˁʺ̩ y ˗˄ ʹˌΣ ˃  ʁ˃ ʶʴɦ˂ ̌ʁ ˏ́ ˇˌ ̫ ˋ  ̟ˁ ʰʽ ̫ ˅  ̟̀ ˍˊˇ˒ʺ̩ Σ ˁ ʱ˃ ˕ʹˌ , h ˉʰʴ˖ʴʺ̩ ˁ ʰʻ̠̩ ˁ ʰʽ h ˄ˏ̞ ˖ˋʹˌ ̱ ʹˌ 

˖˃ˇˉ˂ʱ̱ ʹˌ (De ɾartino, 2018). 

ɴ˄ʰˌ ˁ ˇ˂ˎ˃ʲʹˍʺˌ ˎ ˕ʹ˂ˇˏ ʁ ˉʽˉʷʵˇˎ ̄ ˊˇˉˇ˄ʶʾˍʰʽ 5-7 ́ ˃ʷˊʶˌ ̱ ʹ˄ ʁ ʲʵˇ˃ʱʵʰΦ ɼˇ˂ˎ˃ˉʱʶʽ ˁ ʰˍʱ 

˃ʷˋˇ ̍ ˊˇ 6.000 ʷ˖ˌ 10.000 ˃ ʷˍˊʰ ̱ ʹ˄ ʹ˃ʷˊʰΦ ɮˎˍˈ ʽˋˇʵˎ˄ʰ˃ʶʾ ˃  ʁˉʶˊʾˉˇˎ 60.000 ʷ˖ˌ 80.000 ˃ʷˍˊʰ 

ˋˎ˄ˇ˂ʽˁʺˌ h ˉˈˋˍʰˋʹˌ ˁ ˇ˂ˏ˃ʲʹˋʹˌ ̱ ʹ˄ ʁ ʲʵˇ˃ʱʵʰΦ ʁ ̔ˁ ˇ˂ˎ˃ʲʹˍʷˌ ʁ ˁˍʶ˂ˇˏ˄ 30.000 ̄ ʶˊʽˋˍˊˇ˒ʷˌ ˁ ʱʻʶ 

˗˃ˇˎ ˍʹ˄ ʶʲʵˇ˃ʱʵʰΣ ʰˋˁ˗˄ˍʰˌ ˃ʶʴʱ˂ʹ ˉʾʶˋʹ ˋˍʹ˄ ˖˃ʽˁʺ ʸ˗˄ʹ ˁʰʽ ˍʹ˄ ʴ˂ʹ˄ˇʲˊʰ˔ʽˈ˄ʽʰ ʱˊʻˊ˖ˋʹ ( 

Heinslein, Cosgarea, 2010). 

ʁ ˈˊˇˌ ά˗˃ˇˌ ˁˇ˂ˎ˃ʲʹˍʺέ ʰ˄ʰ˒ʷˊʻʹˁʶ ʴʽʰ ˉˊ˗ˍʹ ˒ˇˊʱ ˍ ̌ 1978 ʰˉˈ ˍˇˎˌ Kennedy & 

Hawkins, ˁʰʽ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ʴʽʰ ˄ hˉʶˊʽʴˊʱ˕ʶʽ ˍˇ˄ ˉˊˈˋʻʽˇ ˉˈ˄ˇ ˋˍˇ˄ ˗˃ ̌ˁʰˍʱ ˍ ́ʵʽʱˊˁʶʽʰ ˁʰʽ 

˃ʶˍʱ ̱ ʹ˄ ̄ ˊˇˉˈ˄ʹˋʹΦ ɴˁˍˇˍʶ ά ̠̌ ˃ˇˌ ̱ ˇˎ ˁ ˇ˂ˎ˃ʲʹˍʺέ h ˄ˍʽˉˊˇˋ˖ˉʶˏʶʽ ˃ ʽʰ ̌ ˃ʱʵʰ ̀ ˎ˃ˉˍ˖˃ʱˍ˖˄Σ ̍ ˔ʽ 

˃ʽʰ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ʵʽʱʴ˄˖ˋʹΦ ʃʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ʰˉ˂ʺ ˖˃ʰ˂ʴʾʰ ˃ʶˍʱ ˍʹ˄ ˉˊˇˉˈ˄ʹˋʹ  ̋ ˋˇʲʰˊˈ 

ˍˊʰˎ˃ʰˍʽˋ˃ˈ ̍ ˉ˖ˌ ̱ ʶ˄ˇ˄ˍˇˉʱʻʶʽʰΣ h ˋˍʱʻʶʽʰΣ ́ ʺ˅ʹ ̀ ˍˊˇ˒ʽˁˇˏ ̄ ʶˍʱ˂ˇˎΣ ̀ ˏ˄ʵˊˇ˃ˇ ̄ ˊˈˋˁˊˇˎˋʹˌΦ 

ʁ ̔Sein et al. (2008) ˁ ʰˍ˂̫ʹ˅ʰ˄ ̀ ˍˇ ̀ ˎ˃ˉ́h̫ ˋ˃ʰ ̍ ˍʽ ́  ̱ ʶ˄ˇ˄ˍˇˉʱ̒ ʶʽʰ ̱ ˇˎ ˎ ˉʶˊʰˁʱ˄ʻʽˇˎ ʁ ʾ˄ ʰʽ 

 ́ˁ ˎˊʽˈ̱ ʶˊʹ h ʽˍhʾ ʁ ˃˒ɦ˄ʽˋʹˌ ̟ ˃ʰ˂ʴʾh  ̩̀ ˍˇˎˌ ˁ ˇ˂ˎ˃ʲʹˍʷ̩ ˎ ˕ʹ˂˄̠ ʁ ˉʽʵˈˋʶ˖˄Φ  

ɰʰˋʽˁʺ ʻʶˊʰˉʶʾʰ ˋˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˍʹˌ ˍʶ˄ˇ˄ˍˇˉʱʻʶʽʰˌ ʶʾ˄ʰʽ  ́ˋˎ˄ˍʹˊʹˍʽˁʺ ʻʶˊʰˉʶʾʰΣ 

ˈˉˇˎ ˎˉʱˊ˔ʶʽ ˃ʽʰ ˃ʶʴʱ˂ʹ ˉˇʽˁʽ˂ʾʰ ʶˉʽ˂ˇʴ˗˄ ˍˈˋˇ ˒ʰˊ˃ʰˁˇ˂ˇʴʽˁʷˌΣ ˈˋˇ ˁʰʽ ˃ʹΦ ɶ ˔ʶʽˊˇˎˊʴʽˁʺ 
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ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ̱ ʹˌ ̱ ʶ˄ˇ˄ˍˇˉʱʻʶʽʰˌ ɹ ʾ˄ʶˍʰʽ ˁ ʰˍʱ ̄ ʶˊʾˉˍ˖ˋʹ ˁ ʰʽ ̀ ˎ˄ʽˋˍʱˍʰʽ ˃ ˈ˄ˇ h ˒ˇˏ ʁ ˅ʰ˄ˍ˂ʹʻˇˏ˄ ̌  ̔

ˋˎ˄ˍʹˊʹˍʽˁʷˌ ˃ʷʻˇʵˇʽ ʵʽʰ˔ʶʾˊʽˋʹˌΦ ɸ  hˉˊʷˉʶʽ ˄ hˉˊˇˍʶʾ˄ʶˍʰʽ ˋ ʁʰˋʻʶ˄ʶʾˌ ˈˉˇˎ ʰˉʷˍˎ˔ʰ˄ ʴʽʰ 3 ʷ˖ˌ 

6 ˃ʺ˄ʶˌ ˋˎ˄ˍʹˊʹˍʽˁʺˌ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹˌΦ ʍˋˍˈˋˇΣ ˈˍʰ˄ ˋˎ˃ʲʰʾ˄ʶʽ ʷ˄ʰˌ ˍˊʰˎ˃ʰˍʽˋ˃ˈˌΣ  ̌˃ʹ˔ʰ˄ʽˋ˃ˈˌ 

ˁʱˁ˖ˋʹˌ ʁ ʾ˄ʰʽ ̱  ̌̀ ʹ˃ʶʾˇ ˁ ˂ʶʽʵʾ ɹ ʽʰ ̱ ʹ˄ ɻ ʽʰ˔ʶʾˊʽˋʹΦ ʋ˖ˊʾˌ h ˎˍˈ ̒  hˎ ˉʱˊ˔ʶʽ ̄ ʱ˄ˍʰ ̌  ˁ ʾ˄ʵˎ˄ˇˌ ʁ  ˁ˄ ʷˇˎ 

ˍˊʰˎ˃ʰˍʽˋ˃ˇˏ (Rees, Maffulli, Cook, 2009). ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ˃ ʶ˂ʷˍʹˌ ʺˍʰ˄ ˄  hˋ˔ʶʵʽʰˋˍʶʾ ˁ ʰʽ ˄ h

ʶ˒ʰˊ˃ˇˋˍʶʾ ʷ˄ʰ ˉˊˈʴˊʰ˃˃ʰ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ʴʽʰ ˃ʽʰ ʰʻ˂ʺˍˊʽʰ ˁˇ˂ˏ˃ʲʹˋʹˌ ˃ ʁˍʶ˄ˇ˄ˍˇˉʱʻʶʽʰ 

ˎˉʶˊʰˁʱ˄ʻʽˇˎ ̀ ˍˇ˄ ɻ ʶ˅ʾ ̠ ˃ ̌̀ ˍʹ˄ ˎ ˉˇ˅ʶʾʰ ˒ ʱˋʹΦ 

ɾʷʻˇʵˇˌ 

ɲʶʾʴ˃ʰ 

ʅˍʹ˄ ʷˊʶˎ˄ʰ ˋˎ˃˃ʶˍʶʾ˔ʶ ʰʻ˂ʺˍˊʽʰ ˁˇ˂ˏ˃ʲʹˋʹˌ ˎ˕ʹ˂ˇˏ ʶˉʽˉʷʵˇˎ ʹ˂ʽˁʾʰˌ 52 ʶˍ˗˄ (1.79m 

ˏ˕ˇˌΣ 68 kg ʲʱˊˇˌΣ 21.2 BMI) ˃ ʁˍʶ˄ˇ˄ˍˇˉʱʻʶʽʰ ˎˉʶˊʰˁʱ˄ʻʽˇˎ ˋˍˇ˄ ʵʶ˅ʾ ˗˃ ̌ˋˍʹ˄ ˎˉˇ˅ʶʾʰ ˒ʱˋʹΦ 

ɳʾ˔ʶ ˉ̍˄ ̌ˁʰˍɦ ˍʹ˄ ʶˁˍ˂ʁ̫ ˋʹ ˋˎʴˁʶˁˊʽ˃ʷ˄ ˖˄ ˁʽ˄ʺˋʶ˖˄Σ ʰ˂˂ɦ ˁʰʽ ˁʰˍɦ ˍʹ˄ ʵʽʱˊˁʶʽʰ ˁʰʽ ˃ʶˍʱ ˍʹ˄ 

ˉˊˇˉˈ˄ʹˋʹΣ ˉʰˊˇˎˋʾʰʸʶ ˉʶˊʽˇˊʽˋ˃ʷ˄ˇ ʶˏˊˇˌ ˁʾ˄ʹˋʹˌΦ ɶ ˋˍʱˋʹ  ̱ ˇˎ ˋ˗˃ʰˍˇˌ ʺˍʰ˄ ˂ʰ˄ʻʰˋ˃ʷ˄ʹ ˃ ʁ

ˍʹ˄ ˖˃ˇˉ˂ʱˍʹ ˋ ʁˉˊˈˋʻʽʰ ˁ˂ʾˋʹ ˁʰʽ ˍˇ˄ ˗˃ ̌ˋ ʁʷˋ˖ ˋˍˊˇ˒ʺΦ ɴˁʰ˄ʶ ˉˊˇˉˈ˄ʹˋʹ 4 ʹ˃ʷˊʶˌ ˍʹ˄ 

ʶʲʵˇ˃ʱʵʰ ˋ ʁˉʽˋʾ˄ʰ ˁˇ˂ˎ˃ˉ˗˄ˍʰˌ ˁʰˍʱ ˃ʷˋˇ ˈˊˇ ˍʹ˄ ʹ˃ʷˊʰ 3.000 ˃ʷˍˊʰΦ ʅˎ˃˃ʶˍʶʾ˔ʶ ˋ ʁʰʴ˗˄ʶˌ 

ˁˇ˂ˏ˃ʲʹˋʹˌ ʲʶˍʶˊʱ˄˖˄ (Masters), ʰ˂˂ʱ ˁʰʽ ˋ ʁʰʴ˗˄ʶˌ ˃ʰˊʰʻ˗˄ʽʰˌ ˁˇ˂ˏ˃ʲʹˋʹˌ 5.000 ˃ʷˍˊ˖˄ ˋˍʹ˄ 

ʻʱ˂ʰˋˋʰΦ ʅˎ˄ʵˏʰʸʶ ˃  ʁ̱ ʽˌ ̄ ˊˇˉˇ˄ʺˋʶʽˌ ̀ ˍʹ˄ ˁ ˇ˂ˏ˃ʲʹˋʹ 2 ˒ ˇˊʷˌ ̱ ʹ˄ ʁ ʲʵˇ˃ʱʵʰ Yoga. 

ʃʶʽˊʰ˃ʰˍʽˁˈˌ ̀ ˔ʶʵʽʰˋ˃ˈˌ 

ɶ ʵʽʱˊˁʶʽʰ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʺˍʰ˄ 6 ʶʲʵˇ˃ʱʵʶˌ ˁʱˍʽ ˉˇˎ ʷˊ˔ʶˍʰʽ ˋ ʁˋˎ˃˒˖˄ʾʰ ˃ ʁˈˋʰ 

ʰ˄ʰ˒ʷˊˇ˄ˍʰʽ ˋˍʹ˄ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ (Allegrucci, Whitney, Irrgang, 1994) ˁʰʽ ˉʰˊʰˁˇ˂ˇˎʻˇˏˋʶ 2 

ˋˎ˄ʶʵˊʾʶˌ ̱ ʹ˄ ʁ ʲʵˇ˃ʱʵʰ ̀ ˍˇ ˒ ˎˋʽˁˇʻʶˊʰˉʶˎˍʺˊʽˇΦ 

ɱʽʰ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍˇˎ ˍˊʰˎ˃ʰˍʽˋ˃ˇˏ ʷʴʽ˄ʶ ˋˎ˄ʶˁˍʾ˃ʹˋʹ ˍʹˌ ʰˁˍʽ˄ˇʴˊʰ˒ʾʰˌΣ ˍˇˎ 

ˎˉʶˊʹ˔ˇʴˊʰ˒ʺ˃ʰˍˇˌ ˁʰʽ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ˍ ̌Jobe Test όʴʽʰ ˍˇ˄ ˉˈ˄ˇ ˁʰʽ ˍʹ˄ ʵʽʱʴ˄˖ˋʹ ˊʺ˅ʶ˖˄ 

ˋˍˇ ̀ ˍˊˇ˒ʽˁˈ ̄ ʷˍʰ˂ˇύΣ ̱  ̌Full Can Test όʴʽʰ ̱ ʹ˄ h ˅ʽˇ˂ˈʴʹˋʹ ̱ ʹˌ ˂ ʶʽˍˇˎˊʴʾʰˌ ̱ ˇˎ ˎ ˉʶˊʰˁʱ˄ʻʽˇˎ ˃  ˎˁ ʰʽ 

ˍˇˎ ˍʷ˄ˇ˄ˍʰ ˍˇˎύ ˁʰʽ ˃̫ˍˊʹˋʹ ˍˇˎ ʶˏˊˇˎˌ ˁʾ˄ ʹˋʹˌ ˍʹˌ ʱ́ ʻˊ˖ˋʹˌ ˍˇˎ ˗˃ ˇˎ ʴʽʰ ˍ ́ˁʱ˃˕ʹ ˁʰʽ ˍʹ˄ 

ʰˉʰʴ˖ʴʺΦ ɶ h ˅ʽˇ˂ˈʴʹˋʹ ̫ ʴʽ˄ʶ ̱ ʹ˄ м  ́ʁ ʲʵˇ˃ʱʵʰ ˁ ʰʽ ̱ ʹ˄ с  ́ʁ ʲʵˇ˃ʱʵʰ ̱ ˇˎ ̄ ˊˇʴˊʱ˃˃ʰˍˇˌΦ  

ʅˍˈ˔ˇˌ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʺˍʰ˄  ́˃ʶʾ˖ˋʹ ˍˇˎ ˉˈ˄ˇˎΣ  ́ʰ˄ʱˁˍʹˋʹ ˉ˂ʺˊˇˎˌ ʶˏˊˇˎˌ ˁʾ˄ʹˋʹˌ 

ˍˇˎ ̠ ˃ˇˎΣ ́  ̡ ʷ˂ˍʽˋˍʹ ˁ ʽ˄ʹˍʽˁˈˍʹˍʰ ̱ ʹˌ ̟ ˃ˇˉ˂ʱˍʹˌΣ ́  ʁ ˄ʵˎ˄ʱ˃˖ˋʹ ̱ ˖˄ ˃ ˎ˗˄ ̱ ˇˎ ̀ ˍˊˇ˒ʽˁˇˏ ̄ ʶˍʱ˂ˇˎ 

ˁʰʽ ˍ˖˄ ˋˍʰʻʶˊˇˉˇʽ˗˄ ˃ˎ˗˄ ˍʹˌ ˖˃ˇˉ˂ʱˍʹˌ ˁʰʽ  ́ˉ˂ʺˊʹˌ ˂ʶʽˍˇˎˊʴʽˁʺ ʶˉʰ˄ʷ˄ˍʰ˅ʹ (Rees, Maffulli, 

Cook, 2009). ʃʰˊʱ˂˂ʹ˂ʰ h ˁˇ˂ˇˎʻˇˏˋʶ ̄ ˊˈʴˊʰ˃˃ʰ ˃  ʁh ˋˁʹˋʽˇ˂ˈʴʽˇ Pilates ɹ ʽʰ ̱ ʹ˄ ʁ ˄ʵˎ˄ʱ˃˖ˋʹ ̱ ˇˎ 

ˁˇˊ˃ˇˏ ˁ ʰʽ ̱ ʹ˄ ̀ ˖ˋˍʺ ̀ ˍʱˋʹ ̀ ˗˃ʰˍˇˌΦ  

ʆʹ˄ м  ́ˁ ʰʽ н  ́ʁ ʲʵˇ˃ʱʵʰ ɻ ˈʻʹˁʶ ̫ ˃˒ʰˋʹ ̀ ˍʹ˄ h ˄ʱˁˍʹˋʹ ̱ ˇˎ ʁ ˏˊˇˎˌ ˁ ʾ˄ʹˋʹˌΣ ̀ ˍʽˌ ̔ ˋˇ˃ʶˍˊʽˁʷˌ 

ʰˋˁʺˋʶʽˌ ˁʰʽ ˋˍʽˌ ʰˋˁʺˋʶʽˌ ˁ˂ʶʽˋˍʺˌ ˁʽ˄ʹˍʽˁʺˌ ʰ˂ˎˋʾʵʰˌΦ ʆʹ˄ о ́ˁʰʽ п ́ʶʲʵˇ˃ʱʵʰ ˋˎ˄ʶ˔ʾˋˍʹˁʰ˄ ˇ ̔

ˉʰˊʰˉʱ˄˖ h ˋˁʺˋʶʽˌΣ ʁ ˄˗ ̄ ˊˇˋˍʷʻʹˁʰ˄ ˁ ʰʽ h ˋˁʺˋʶʽˌ h ˄ˇʽˁˍʺˌ ˁ ʽ˄ʹˍʽˁʺˌ h ˂ˎˋʾʵʰˌΦ ɳˉʾˋʹˌ ʁ ˉʷˋˍˊʶ˕ʶ 

ˋˍʽˌ ˉˊˇˉˇ˄ʺˋʶʽˌ ˋˍʹ˄ ˉʽˋʾ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ˋʰ˄ʾʵʰ ˃ ʁ ˂ˎʴʽˋ˃ʷ˄ˇˎˌ ʰʴˁ˗˄ʶˌ ˗ˋˍʶ ˄ h

ʰˉˇ˒ʶˎ˔ʻʶʾ  ́ʰ˄ˏ˕˖ˋʹ ˍ˖˄ ˗˃˖˄ ˁʰʽ ʲʰˍˊʰ˔ˇˉʷʵʽ˂ʰ ʴʽʰ ˍʹ˄ ʵʽʰˍʺˊʹˋʹ ˍʹˌ ˋ˖ˋˍʺˌ ʻʷˋʹˌ ˍˇˎ 

ˋ˗˃ʰˍˇˌ ˋˍˇ ˄ʶˊˈΦ ɴʴʽ˄ʶ ˋˏˋˍʰˋʹ ʴʽʰ ˉˊˈˋʻʽˇ ̀ ˍˎ˂ ˁ ʰʽ ʰˉˇ˒ˎʴʺ ˋˍʹ ˔ˊʺˋʹ ˉˍʶˊˎʴʾ˖˄ ʴʽʰ ˍ h˔ʷˊʽʰ 

(Waivenhaus, Fox, Chaudhury, Rodeo, 2012). ʆʹ˄ р  ́ˁ ʰʽ с  ́ʁ ʲʵˇ˃ʱʵʰ ̀ ˎ˄ʶ˔ʾˋˍʹˁʰ˄ ̌  ̔̄ ˊˇʹʴˇˏ˃ʶ˄ʶˌ 

ʰˋˁʺˋʶʽˌΣ ʶ˄˗ ˉˊˇˋˍʷʻʹˁʰ˄ ʷˁˁʶ˄ˍˊʶˌ ʰˋˁʺˋʶʽˌ ʰ˂˂ɦ ˁʰʽ overhead, ˈ̄ ˇˎ ʰˎ˅ɦ˄ʶˍʰʽ ˋʹ˃ʰ˄ˍʽˁ ɦˍ ̌

˒ˇˊˍʾ̌ ̀ ˍˇ˄ ̱ ʷ˄ ˇ˄ˍʰ ̱ ˇˎ ˎ ˉʶˊʰˁʰ˄ʻʾ̌ ˎΦ   
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ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ 
ɮ˄ʰ˂ˎˍʽˁʱ ̱  hh ˉˇˍʶ˂ʷˋ˃ʰˍʰ h ˉˈ ̱ ʹ˄ h ˅ʽˇ˂ˈʴʹˋʹ ̍ ˉˇˎ ̫ ʴʽ˄ʶ ̀ ˍʹ˄ ˁ ˇ˂ˎ˃ʲʺˍˊʽʰ ̄ ʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ̀ ˍˇ˄ 
ʃʾ˄ʰˁʰ 1.  

 
ʃʾ˄ʰˁʰˌ 1.  ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ h ˅ʽˇ˂ˈʴʹˋʹˌ 

 м  ́ʁ ʲʵˇ˃ʱʵʰ с  ́ʁ ʲʵˇ˃ʱʵʰ 

Jobe Test ɸʶˍʽˁʺ ʁ ˅ʷˍʰˋʹ ɮˊ˄ʹˍʽˁʺ ʁ ˅ʷˍʰˋʹ 

Full can test ɸʶˍʽˁʺ ʁ ˅ʷˍʰˋʹ ɮˊ˄ʹˍʽˁʺ ʁ ˅ʷˍʰˋʹ 

ɳɼ ˁ ʱ˃˕ʹˌ  ɲʶ˅ʽˇˏ ̠ ˃ˇˎ ммтϲ  мтуϲ 

ɳɼ ˁ ʱ˃˕ʹˌ ɮˊʽˋˍʶˊˇˏ ̠ ˃ˇˎ мтуϲ мтуϲ 

ɳɼ h ˉʰʴ˖ʴʺˌ  ɲʶ˅ʽˇˏ ̠ ˃ˇˎ млуϲ   мтрϲ 

ɳɼ h ˉʰʴ˖ʴʺˌ ɮˊʽˋˍʶˊˇˏ ̠ ˃ˇˎ мтрϲ  мтрϲ 

 

ʅˎʸʺˍʹˋʹ-ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ 
ʆ ̌ˉˊˈʴˊʰ˃˃ʰ ˉʰˊʷ˃ʲʰˋʹˌ ʺˍʰ˄ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈΣ ˁʰʻ˗ˌ ˁʰˍʱ ˍʹ˄ ʶˁˍʷ˂ʶˋʹ ˍˇˎ Jobe Test 

ˁʰʽ ˍˇˎ Full Can Test ʶʾ˔ʰ˃ʶ ʰˊ˄ʹˍʽˁʺ ʶ˅ʷˍʰˋʹΣ ̱  ̌ʶˏˊˇˌ ˁ ʾ˄ʹˋʹˌ ʰˉˇˁʰˍʰˋˍʱʻʹˁʶ ˋˍˇ˄ ʵʶ˅ʾ ̠ ˃ ̌ʴʽʰ 
ˍʹ˄ ˁʱ˃˕ʹ 33% ˁʰʽ ʴʽʰ ˍʹ˄ ʰˉʰʴ˖ʴʺ 37%. ɶ ˁˇ˂ˎ˃ʲʺˍˊʽʰ ʶˉʷˋˍˊʶ˕ʶ ˋˍʽˌ ˉˊˇˉˇ˄ʺˋʶʽˌ ˔˖ˊʾˌ ˄ h
ʰ˄ʰ˒ʷˊʶʽ ˉˈ˄ˇ ˁʰˍʱ ˍʹ˄ ʵʽʱˊˁʶʽʰ  ̋ ˃ʶˍʱΦ ɴʴʽ˄ʶ ˋˏˋˍʰˋʹ ˄ h ˋˎ˄ʶ˔ʾˋʶʽ ʷ˄ʰ ˉˊˈʴˊʰ˃˃ʰ 
ˋˍʰʻʶˊˇˉˇʾʹˋʹˌ ˁʰʽ ʶ˄ʵˎ˄ʱ˃˖ˋʹˌ ˃ ʁThera Band ˉˊʽ˄ ʰˉˈ ˍʹ˄ ˉˊˇˉˈ˄ʹˋʹ ˁʰʻʹ˃ʶˊʽ˄ʱΣ ˗ˋˍʶ ˄ h
˃ʶʽ˗ˋʶʽ ̱ ʽˌ ̄ ʽʻʰ˄ˈˍʹˍʶˌ ˄ ʷˇˎ ̱ ˊʰˎ˃ʰˍʽˋ˃ˇˏΦ 

ʁ ̔ˍˊʰˎ˃ʰˍʽˋ˃ˇʾ ʰˉˈ ˎˉʶˊʲˇ˂ʽˁʺ ˔ˊʺˋʹ ˍˇˎ ˗˃ˇˎ ʶʾ˄ʰʽ ˋˎ˄ʹʻʽˋ˃ʷ˄ˇʽ ˋˍʹ˄ ʰʴ˖˄ʽˋˍʽˁʺ 
ˁˇ˂ˏ˃ʲʹˋʹΦ ɶ ʶˁ˃ʱʻʹˋʹ ˍʹˌ ˋ˖ˋˍʺˌ ˍʶ˔˄ʽˁʺˌ ˃ˉˇˊʶʾ ˄ hʲˇʹʻʺˋʶʽ ˋˍʹ˄ ˉˊˈ˂ʹ˕ʹ ʰˎˍ˗˄ ˍ˖˄ 
ˍˊʰˎ˃ʰˍʽˋ˃˗˄Φ ʁ ˊˈ˂ˇˌ ˍˇˎ ˉˊˇˉˇ˄ʹˍʺ ʶʾ˄ʰʽ ̄ ˇ˂ˏ ˋʹ˃ʰ˄ˍʽˁˈˌ ˋˍˇ ˄ hˉˊˇˋʵʽˇˊʾˋʶʽ ʰ˂˂ʰʴʷˌ  ̋˂ ʱʻʹ 
ˋˍʹ˄ ˍʶ˔˄ʽˁʺ ( Wainivenhaus et al., 2012). ɮˁˈ˃ʰ ʵʶ˄ ʶʾ˄ʰʽ ʴ˄˖ˋˍˈ ʶʱ˄  ́ʰ˂˂ʰʴʺ ˋˍʹ˄ ˍʶ˔˄ʽˁʺ ˋ ʁ
ˁˇ˂ˎ˃ʲʹˍʷˌ ˃  ʁʁ ˉ˗ʵˎ˄ˇ ̠ ˃ ̌ʁ ʾ˄ʰʽ ́  h ʽˍʾʰ ̋  ́  ̀ ˎ˄ʷˉʶʽʰ ̱ ˇˎ ̄ ˈ˄ˇˎ (Heinlein, Cosgarea, 2010).  

ɸʶ˖ˊˇˏ˃ʶ ˋʹ˃ʰ˄ˍʽˁʺ ˍʹ˄ ˏ̄ ʰˊ˅ʹ ʶ˄̩̍ ˉˊˇʴˊʱ˃ ˃ʰˍˇˌ ˉˊ̍˂ ʹ˕ʹˌΣ ʴ˄˖ˊʾʸˇ˄ˍʰˌ ˍʹ˄ ˍʶ˔˄ʽˁʺ 
ʴʽʰ ˍ ̌ʱ̒ ˂ʹ˃ʰ ˍʹˌ ˁˇ˂˃ˏʲʹˋʹˌΣ ˈˉˇˎ ʻ  hʷ̝ ʶʽ ˖  ̩ʰˉˇˍʷ˂ ʶˋ˃ʰ ˍʹ˄ ˃ʶʾ̟ ˋʹ ˍ˖˄ ˍˊʰˎ˃ʰˍʽˋ˃˗˄  ˋˍˇ˄ 
˗˃ ˇΦ  
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Abstract 
 

Elite swimmers perform 30.000 shoulder rotations per week. Those actions place tremendous 

stress on the shoulder girdle. In 2008, Sein et al. found that supraspinatus tendinopathy is the most 

common injury in elite swimmers. Supraspinatus tendinopathy is caused by repetitive use of the arm, 

particularly in movements that involve lifting over the head or vigorous rhythmic movements. The aim 

of this study was to describe a 6-week rehabilitation program with two sessions per week. The subject 

of the case study was a 52-year-old female elite swimmer (1.79m in height, 68 kg in weight, 21.2 BMI) 

with supraspinatus tendinopathy in her right shoulder. She was in the sub-acute stage of her injury. To 

evaluate the injury, several tests were conducted, such as the Jobe Test (for pain and diagnosis of 

rotator cuff tears), the Full Can Test (to assess the function of the supraspinatus muscle and its tendon), 

and a measurement of the range of motion of the shoulder joint for flexion and abduction. The 

evaluation was performed in the first and sixth weeks. The targets of this rehabilitation program were 

to reduce pain, achieve range of motion, optimal mobility of the scapula, strengthen the rotator cuff 

muscles, improve flexibility, and make a quick return to the sport. In the program, we followed: 

isometric exercises, stretching of the shortened muscles, closed kinetic chain exercises, open kinetic 

chain exercises, eccentric exercises, and proprioceptive exercises. The rehabilitation program was 

effective as, when performing the Jobe Test and the Full Can Test, we had a negative examination, and 

the range of motion was restored in the right shoulder for flexion 33% and for abduction 37%. The 

swimmer returned to her training with no pain during or after. We believe it is important to have a 

prevention program and know the technique of swimming, which results in reducing shoulder injuries. 

 
Key words: swimming, tendinopathy, supraspinatus, rehabilitation 
 
Address for correspondence:  
 
Papadaki Aspasia 
Address: Thimianis 7, 73131, Chania 
Tel.: +30 6944124890 
E-mail: papadakiaspasia@hotmail.com   
 
  

mailto:papadakiaspasia@hotmail.com


31st International Congress on Physical Education and Sport Science 
9-11 June нлно  Komotini 

 

Sports Injuries and Rehabilitation 
 
 

76 
 

 

ɼɮʆɮɱʄɮʊɶ ʆʄɮʇɾɮʆɹʅɾʍɿ ʅʆʁ JIU JITSU 

 

ʃˇʸʾʵˇˎ ɳΦΣ ɱʽˇ˒ˍˋʾʵˇˎ ɮΦΣ ɾʱ˂˂ʽˇˎ ʃΦΣ ʃʱ˒ʹˌ ɱΦ 

 

ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʅ˔ˇ˂ʺ ɳˉʽˋˍʺ˃ʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ ɮʻ˂ʹˍʽˋ˃ˇˏ 

ʃʶˊʾ˂ʹ˕ʹ 

 ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ʷˊʶˎ˄ʰˌ ʺˍʰ˄ ˄ʰ ˁʰˍʰʴˊʱ˕ʶʽ ˍˇ ʽˋˍˇˊʽˁˈ ˍ˖˄ ˃ˎˇˋˁʶ˂ʶˍʽˁ˗˄ 

ˁʰˁ˗ˋʶ˖˄Σ ˉˇˎ ʷ˔ˇˎ˄ ˋˎ˃ʲʶʾ ˁʰˍʱ ˍʹ˄ ˉˊˇˉˈ˄ʹˋʹ ʺ ˍˇ˄ ʰʴ˗˄ʰΣ ˋʶ ʰʴ˖˄ʽˋˍʽˁˇˏˌ ˁʰʽ ʶˊʰˋʽˍʷ˔˄ʶˌ 

ʰʻ˂ʹˍʷˌ ˁʰʽ ʰʻ˂ʺˍˊʽʶˌ jiu-jitsuΦ ʅˍʹ˄ ˃ʶ˂ʷˍʹ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ʶʻʶ˂ˇ˄ˍʽˁʱ рн ʰʻ˂ʹˍʷˌ ˁʰʽ ʰʻ˂ʺˍˊʽʶˌ 

ʹ˂ʽˁʾʰˌ ооΦфҕмнΦс ʶˍ˗˄Σ ˋ˖˃ʰˍʽˁʺˌ ˃ʱʸʰˌ улΣтҕмсΣу kg ˁʰʽ ˏ˕ˇˎˌ мтрҕуΣсΦ ɱʽʰ ˍʹ˄ ˉˊʰʴ˃ʰˍˇˉˇʾʹˋʹ 

ˍʹˌ ʷˊʶˎ˄ʰˌΣ ʵˈʻʹˁʶ ˋˍˇˎˌ ʰʻ˂ʹˍʷˌ ˁʰʽ ˍʽˌ ʰʻ˂ʺˍˊʽʶˌ ʷ˄ʰ ʶʽʵʽˁˈ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇΣ ˃ʶ ˋˁˇˉˈ ˍʹ˄ 

ˁʰˍʰʴˊʰ˒ʺ ˍ˖˄ ˍˊʰˎ˃ʰˍʽˋ˃˗˄ ˉˇˎ ˎˉʷˋˍʹˋʰ˄Φ ʆˇ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ ˉʶˊʽʶʾ˔ʶ ʶˊ˖ˍʺˋʶʽˌ ˋ˔ʶˍʽˁʱ ˃ʶ 

ˉˊˇˋ˖ˉʽˁʱ ˋˍˇʽ˔ʶʾʰ ˍ˖˄ ʰʻ˂ʹˍ˗˄ όʹ˂ʽˁʾʰΣ ʲʱˊˇˌΣ ˏ˕ˇˌΣ ˉˊˇˉˇ˄ʹˍʽˁʺ ʹ˂ʽˁʾʰΣ ˁΦʰΦύΣ ˁʰʽ ʶˊ˖ˍʺˋʶʽˌ 

ˋ˔ʶˍʽˁʱ ˃ʶ ˍʰ ˋˍˇʽ˔ʶʾʰ ˍˇˎ ˍˊʰˎ˃ʰˍʽˋ˃ˇˏ όʰ˄ʰˍˇ˃ʽˁʺ ˉʶˊʽˇ˔ʺΣ ˋˍʽʴ˃ʺ ʶˁʵʺ˂˖ˋʹˌΣ ʵʽʱˋˍʹ˃ʰ ʰˉˇ˔ʺˌ 

ʰˉˈ ˍʹ˄ ˉˊˇˉˈ˄ʹˋʹΣ ˁΦʰΦύΦ ɶ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ʷʴʽ˄ʶ ˃ʶ ˍʹ˄ ˔ˊʺˋʹ ˍˇˎ ˋˍʰˍʽˋˍʽˁˇˏ 

ˉˊˇʴˊʱ˃˃ʰˍˇˌ Jamovi ɹ ʽʰ windows нΦоΦмуΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ʹ ʃʶˊʽʴˊʰ˒ʽˁʺ ɮ˄ʱ˂ˎˋʹ 

ʅˎ˔˄ˇˍʺˍ˖˄ όFrequenciesύΣ ˁʰʽ ˍˇ ʆʶˋˍ ɮ˄ʰ˂ˇʴʾʰˌ όProportion TestύΦ ʅˏ˃˒˖˄ʰ ˃ʶ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰΣ 

ʰˉˈ ˍˇˎˌ пн ˍˊʰˎ˃ʰˍʽˋ˃ˇˏˌ ˉˇˎ ˁʰˍʰʴˊʱ˒ʹˁʰ˄Σ ˇʽ пл όфрΦн҈ύ ʶˁʵʹ˂˗ʻʹˁʰ˄ ˁʰˍʱ ˍʹ˄ ˉˊˇˉˈ˄ʹˋʹΣ 

ʶ˄˗ ˇʽ ˎˉˈ˂ˇʽˉˇʽ н όпΦу҈ύ ˁʰˍʱ ˍˇˎˌ ʰʴ˗˄ʶˌΦ ʁʽ ˉʶˊʽˋˋˈˍʶˊˇʽ ˍˊʰˎ˃ʰˍʽˋ˃ˇʾ ʰ˒ˇˊˇˏˋʰ˄ ˍʰ ʴˈ˄ʰˍʰ 

όнуΦр҈ύΣ ˍˇ˄ ˁˇˊ˃ˈ όмфΦл҈ύ ˁʰʽ ˍʰ ʵʱ˔ˍˎ˂ʰ ˃ʰʸʾ ˃ʶ ˍˇˎˌ ˁʰˊˉˇˏˌ όмсΦс҈ύΦ ʂˋˇ˄ ʰ˒ˇˊʱ ˍˇ ʶʾʵˇˌ ˍˇˎ 

ˍˊʰˎ˃ ʰˍʽˋ˃ˇˏΣ ˇʽ ˉʶˊʽˋˋˈˍʶˊˇʽ ʺˍʰ˄ ʵʽʰˋˍˊʷ˃˃ʰˍʰκˊʺ˅ʶʽˌ ˋˎ˄ʵʷˋ˃˖˄ όссΦс҈ύ ˁʰʽ ˁʰˍʱʴ˃ʰˍʰ 

όнсΦм҈ύΦ ʃʽˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˇʽ ˉʽˇ ˋˎ˔˄ʱ ʶ˃˒ʰ˄ʽʸˈ˃ʶ˄ˇʽ ˍˊʰˎ˃ʰˍʽˋ˃ˇʾ ʺˍʰ˄ ʹ ˊʺ˅ʹ ˃ʹ˄ʾˋˁˇˎ όфΦр҈ύ 

˃ʶ ˃ʹ˔ʰ˄ʽˋ˃ˈ ˁʱˁ˖ˋʹˌ ˍʽˌ ˊʾ˕ʶʽˌΣ ˍʰ ˁʰˍʱʴ˃ʰˍʰ ˉ˂ʶˎˊ˗˄ όфΦр҈ύ ˃ʶ ˃ʹ˔ʰ˄ʽˋ˃ˈ ˁʱˁ˖ˋʹˌ ˍʹ˄ 

ˉˊˇˋʴʶʾ˖ˋʹ ʰ˄ˍʽˉʱ˂ˇˎ ˋˍˇ˄ ʻ˗ˊʰˁʰΣ ˁʰʽ ˍˇ ʵʽʱˋˍˊʶ˃˃ʰ ˉˇʵˇˁ˄ʹ˃ʽˁʺˌ όфΦр҈ύΣ ˃ʶ ˃ʹ˔ʰ˄ʽˋ˃ˈ 

ˁʱˁ˖ˋʹˌ ˍʹ˄ ʰˉ˗˂ʶʽʰ ʽˋˇˊˊˇˉʾʰˌΦ ʁʽ ˋˎ˄ʹʻʷˋˍʶˊˇʽ ˃ʹ˔ʰ˄ʽˋ˃ˇʾ ˁʱˁ˖ˋʹˌ ʺˍʰ˄ ˇʽ ˊʾ˕ʶʽˌκˉˍ˗ˋʶʽˌ 

όнсΦм҈ύ ˁʰʽ ˇʽ ˍʶ˔˄ʽˁʷˌ ˎˉˇˍʰʴʺˌ όмфΦл҈ύΦ  

 

ɽʷ˅ʶʽˌ - ɼ˂ʶʽʵʽʱΥ jiu-jitsu, Brazilian jiu jitsuΣ ˉˇ˂ʶ˃ʽˁʷˌ ˍʷ˔˄ʶˌΣ ˍˊʰˎ˃ʰˍʽˋ˃ˇʾΣ ˁʰˁ˗ˋʶʽˌ 
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ɳʽˋʰʴ˖ʴʺ  

 ʆˇ jiu-jitsu ˅ʶˁʾ˄ʹˋʶ ˋˍʹ˄ ɹʰˉ˖˄ʾʰ ˖ˌ ˃ʾʰ ˍʷ˔˄ʹ ˉˇˎ ʲʰˋʾʸʶˍʰʽ ˋˍʽˌ ˊʾ˕ʶʽˌΣ ˍʰ ˔ˍˎˉʺ˃ʰˍʰΣ ˍʰ 

˂ʰˁˍʾˋ˃ʰˍʰΣ ˍˇˎˌ ˉ˄ʽʴ˃ˇˏˌΣ ˍʰ ˋˍˊʽ˕ʾ˃ʰˍʰ ˃ʶ˂˗˄ ˁʰʽ ˍʹ˄ ʰˁʽ˄ʹˍˇˉˇʾʹˋʹ ˍˇˎ ʰ˄ˍʽˉʱ˂ˇˎ όNicolini et 

alΦΣ нлнмύΦ ɮˎˍˈ ˍˇ ʶʾʵˇˌ ˉˇ˂ʶ˃ʽˁʺˌ ˍʷ˔˄ʹˌ ʶ˃˒ʰ˄ʾˋˍʹˁʶ ˋˍʹ˄ ɰˊʰʸʽ˂ʾʰ ˃ʶˍʱ ˍˇ˄ ɮΩ ʃʰʴˁˈˋ˃ʽˇ ʃˈ˂ʶ˃ˇ 

ˁʰʽ ʷ˔ʶʽ ˎˉˇˋˍʶʾ ʰˊˁʶˍʷˌ ˍˊˇˉˇˉˇʽʺˋʶʽˌ ˗ˋˍʶ ˄ʰ ʵʹ˃ʽˇˎˊʴʹʻʶʾ ˍˇ Brazilian jiu-jitsu (BJJύΣ ʷ˄ʰ ˃ʰ˔ʹˍʽˁˈ 

ʱʻ˂ʹ˃ʰ ˉˇˎ ʷ˔ʶʽ ʴʾ˄ʶʽ ʵʹ˃ˇ˒ʽ˂ʷˌ ˋʶ ˈ˂ˇ ˍˇ˄ ˁˈˋ˃ˇΣ ˃ʶˍʱ ˍʹ˄ ʱ˄ˇʵˇ ˍˇˎ Ultimate Fighting 

Championships (Lima et alΦΣ нлмтύΦ ʅʺ˃ʶˊʰΣ ʶˁˉˊˇˋ˖ˉʶʾˍʰʽ ʰˉˈ ˍʹ ɲʽʶʻ˄ʺ ʁ˃ˇˋˉˇ˄ʵʾʰ Brazilian jiu-

jitsu (IBJJFύΦ ʁʽ ʰʻ˂ʹˍʷˌ ˔˖ˊʾʸˇ˄ˍʰʽ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍˇ˄ ʲʰʻ˃ˈ ˍʹˌ ʸ˗˄ʹˌΣ ˍʹ˄ ʹ˂ʽˁʽʰˁʺ ˇ˃ʱʵʰ ˁʰʽ ˍˇ 

ʲʱˊˇˌΦ ʁ ˔ˊˈ˄ˇˌ ʰʴ˗˄ʰ ˁʰʻˇˊʾʸʶˍʰʽ ˃ʶ ʲʱˋʹ ˍʹ˄ ʸ˗˄ʹ ˁʰʽ ˍʹ˄ ˁʰˍʹʴˇˊʾʰ ˋˍʹ˄ ˇˉˇʾʰ ʰ˄ʺˁˇˎ˄ ˇʽ 

ʰʻ˂ʹˍʷˌ όNicolini et al., 2021). 

 ʆˇ Brazilian jiu-jitsu ʰ˄ʺˁʶʽ ˋˍˇ ʶʾʵˇˌ ˍ˖˄ ˃ʰ˔ʹˍʽˁ˗˄ ʰʻ˂ʹ˃ʱˍ˖˄ ˎ˕ʹ˂ʺˌ ʷ˄ˍʰˋʹˌΣ ˍˇ ˇˉˇʾˇ 

ˋˎ˄ʵˎʱʸʶʽ ʵʽʰ˂ʶʾˉˇˎˋʶˌ ˉʶˊʽˈʵˇˎˌ ˉˇ˂ˏ ʷ˄ˍˇ˄ʹˌ ʰ˄ʰʶˊˈʲʽʰˌ ʱˋˁʹˋʹˌ ˉˇˎ ʶ˄ʰ˂˂ʱˋˋˇ˄ˍʰʽ ˃ʶ 

˔ʰ˃ʹ˂ˈˍʶˊʹˌ ʷ˄ˍʰˋʹˌ ʰʶˊˈʲʽʰˌ ʱˋˁʹˋʹˌ όDǊŀœŀǎ et alΦΣ нлмтύΦ ɳˉˇ˃ʷ˄˖ˌΣ ʰˉʰʽˍʶʾ ˋˎʴˁʷ˄ˍˊ˖ˋʹΣ 

ʽˋˇˊˊˇˉʾʰ ˁʰʽ ˁʰ˂ʺ ˒ˎˋʽˁʺ ˁʰˍʱˋˍʰˋʹ ʴʽʰ ˍʹ˄ ʶˁˍʷ˂ʶˋʹ ˍ˖˄ ˊʾ˕ʶ˖˄Σ ˍ˖˄ ʶ˅ʰˊʻˊ˗ˋʶ˖˄ ˁʰʽ ˍ˖˄ 

ˉ˄ʽʴ˃˗˄ ˋʶ ʵʽʱ˒ˇˊʶˌ ˋˎ˄ʻʺˁʶˌ ˁʰˍʱ ˍʹ˄ ʵʽʱˊˁʶʽʰ ˍʹˌ ˃ʱ˔ʹˌΦ ɮˎˍʱ ˍʰ ˉˇʽˁʾ˂ʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍˇˎ 

Brazilian jiu-jitsuΣ ˋʶ ˋˎ˄ʵˎʰˋ˃ˈ ˃ʶ ˍʹ˄ ˎ˕ʹ˂ʺ ʰ˄ˍʰʴ˖˄ʽˋˍʽˁˈˍʹˍʰ ˍˇˎ ʰʻ˂ʺ˃ʰˍˇˌΣ ˍʹ˄ ˎˉʶˊʲˇ˂ʽˁʺ 

ʷ˄ˍʰˋʹ ˍʹˌ ˉˊˇˉˈ˄ʹˋʹˌ ˁʰʽ ˍʽˌ ʵʽʰ˒ˇˊʷˌ ˃ʶˍʰ˅ˏ ˋˍˊʶˌ ˁʰʽ ʰˉˇˁʰˍʱˋˍʰˋʹˌΣ ʷ˔ʶʽ ʰˉˇʵʶʽ˔ʻʶʾ ˈˍʽ 

ʰˉˇˍʶ˂ˇˏ˄ ʶ˅˖ˍʶˊʽˁˇˏˌ ˉʰˊʱʴˇ˄ˍʶˌ ˁʽ˄ʵˏ˄ˇˎ ʴʽʰ ˍʹ˄ ʶ˃˒ʱ˄ʽˋʹ ˃ˎˇˋˁʶ˂ʶˍʽˁ˗˄ ˍˊʰˎ˃ʰˍʽˋ˃˗˄ ˋˍˇˎˌ 

ʰʻ˂ʹˍʷˌ όDǊŀœŀǎ et al., 2017). 

 ʇˉʱˊ˔ˇˎ˄ ʰˊˁʶˍʷˌ ʷˊʶˎ˄ʶˌ ˇʽ ˇˉˇʾʶˌ ʶˉʽˁʶ˄ˍˊ˗ʻʹˁʰ˄ ʰˉˇˁ˂ʶʽˋˍʽˁʱ ˋʶ ˍˊʰˎ˃ʰˍʽˋ˃ˇˏˌ ˉˇˎ 

ˉˊˇˁ˂ʺʻʹˁʰ˄ ˁʰˍʱ ˍʹ˄ ʵʽʱˊˁʶʽʰ ˍˇˎ ʰʴ˗˄ʰ ʺ ˍʹˌ ˉˊˇˉˈ˄ʹˋʹˌ jiu-jitsuΣ ˍˈˋˇ ˋʶ ʶˊʰˋʽˍʷ˔˄ʶˌ ˈˋˇ ˁʰʽ 

ˋʶ ʰʴ˖˄ʽˋˍʽˁˇˏˌ ʰʻ˂ʹˍʷˌ όSpano et al., 2019; Silva et al., 2018; das DǊŀœŀǎ et al., 2017; McDonald et 

al., 2017; Valleser, 2016; Kreiswirth et al., 2014; Scoggin et alΦΣ нлмпύΦ ʍˋˍˈˋˇΣ ˃ˈ˄ˇ ˍʰ ˍʶ˂ʶˎˍʰʾʰ 

˔ˊˈ˄ʽʰ ˉˊʰʴ˃ʰˍˇˉˇʽˇˏ˄ˍʰʽ ʷˊʶˎ˄ʶˌ ʴʽʰ ˍˇˎˌ ˍˊʰˎ˃ʰˍʽˋ˃ˇˏˌ ˉˇˎ ˋˎ˃ʲʰʾ˄ˇˎ˄ ˍˈˋˇ ˁʰˍʱ ˍʹ˄ ʵʽʱˊˁʶʽʰ 

ˍˇˎ ʰʴ˗˄ʰΣ ˈˋˇ ˁʰʽ ˍʹˌ ˉˊˇˉˈ˄ʹˋʹˌ ˁʰʽ ʶʾ˄ʰʽ ˋʹ˃ʰ˄ˍʽˁʱ ˂ʽʴˈˍʶˊʶˌ όNicolini et al., 2021; Hinz et al., 

2021; Moriarty et al., 2019; Petrisor et al., 2019;).  

 ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ˃ʶ˂ʷˍʹˌ ʺˍʰ˄ ʹ ˁʰˍʰʴˊʰ˒ʺ ˍˇˎ ʶʾʵˇˎˌΣ ˍʹˌ ˋˎ˔˄ˈˍʹˍʰˌ ˁʰʽ ˍʹˌ 

ˋˇʲʰˊˈˍʹˍʰˌ ˍˊʰˎ˃ʰˍʽˋ˃˗˄ ˋʶ ʷ˄ʰ ʵʶʾʴ˃ʰ ʰˉˈ ʰʴ˖˄ʽˋˍʽˁˇˏˌ ˁʰʽ ʶˊʰˋʽˍʷ˔˄ʶˌ ʰʻ˂ʹˍʷˌ ˁʰʽ ʰʻ˂ʺˍˊʽʶˌ 

ˍˇˎ jiu-jitsuΣ ˁʰʻ˗ˌ ˁʰʽ ʹ ˃ʶ˂ʷˍʹ ʴʽʰ ˍʹ˄ ʰ˄ʱʵʶʽ˅ʹ ˍˎ˔ˈ˄ ʰ˂˂ʹ˂ˇˋˎˋ˔ʶˍʾˋʶ˖˄ ˃ʶˍʰ˅ˏ ˍ˖˄ 

ʶˉʽʵʹ˃ʽˇ˂ˇʴʽˁ˗˄ ʵʶʵˇ˃ʷ˄˖˄Φ 

ɾʷʻˇʵˇˌ 

ɲʶʾʴ˃ʰ 

 ɱʽʰ ˍˇˎˌ ˋˁˇˉˇˏˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ˃ʶ˂ʷˍʹˌ ˍˇ ʵʶʾʴ˃ʰ ʰˉˇˍʷ˂ʶˋʰ˄ рн ʰʴ˖˄ʽˋˍʽˁˇʾ ˁʰʽ 

ʶˊʰˋʽˍʷ˔˄ʶˌ ʰʻ˂ʹˍʷˌ ˁʰʽ ʰʻ˂ʺˍˊʽʶˌ jiu-jitsu ʰˉˈ ˋˎ˂˂ˈʴˇˎˌ ˍˇˎ ˄ˇ˃ˇˏ ʄˇʵˈˉʹˌ ˁʰʽ ˍʹˌ ˎˉˈ˂ˇʽˉʹˌ 

ɳ˂˂ʱʵʰˌ ʹ˂ʽˁʾʰˌ мо-рт ʶˍ˗˄Φ ɮˉˈ ˍˇˎˌ рнΣ ˇʽ от ʶʾ˔ʰ˄ ʶ˃˒ʰ˄ʾˋʶʽ ʷ˄ʰ˄ ʺ ˉʰˊʰˉʱ˄˖ ˍˊʰˎ˃ʰˍʽˋ˃ˇˏˌΦ 

ʅˍˇ ˋˏ˄ˇ˂ˇΣ ˇʽ ˍˊʰˎ˃ʰˍʽˋ˃ˇʾ ʺˍʰ˄ пнΦ 

ɲʽʰʵʽˁʰˋʾʰ ˋˎ˂˂ˇʴʺˌ ʵʶʵˇ˃ʷ˄˖˄ 
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ɶ ˋˎ˂˂ˇʴʺ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ʷʴʽ˄ʶ ʰˉˈ ʰʻ˂ʹˍʷˌ ˁʰʽ ʰʻ˂ʺˍˊʽʶˌ jiu-jitsu ʰˉˈ ˋˎ˂˂ˈʴˇˎˌ ˍˇˎ 

˄ˇ˃ˇˏ ʄˇʵˈˉʹˌ ˃ʷˋ˖ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎ ˋʶ ˒ˎˋʽˁʺ ˃ˇˊ˒ʺ ˁʰʽ ˍʹˌ ˎˉˈ˂ˇʽˉʹˌ ɳ˂˂ʱʵʰˌ ˃ʷˋ˖ 

ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎ ˋʶ ˃ˇˊ˒ʺ Google formΦ ʁʽ ʰʻ˂ʹˍʷˌ ʶ˄ʹ˃ʶˊ˗ʻʹˁʰ˄ ʰˉˈ ˍʹ˄ ʶˊʶˎ˄ʺˍˊʽʰ ʴʽʰ ˍʹ˄ 

ʰ˄˖˄ˎ˃ʾʰ ˍˇˎ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇˎΣ ʴʽʰ ˍʹ˄ ʷˊʶˎ˄ʰ ˁʰʽ ˍʹ˄ ʶʻʶ˂ˇ˄ˍʽˁʺ ˋˎ˃˃ʶˍˇ˔ʺ ˍˇˎˌ ˋʶ ʰˎˍʺΦ ɳˉʾˋʹˌΣ 

ʶ˄ʹ˃ʶˊ˗ʻʹˁʰ˄ ˈˍʽ ˇʽ ʰˉʰ˄ˍʺˋʶʽˌ ˁʰʽ ˍʰ ˋˍˇʽ˔ʶʾʰ ˍˇˎˌ ʻʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻˇˏ˄ ˃ˈ˄ˇ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍʹˌ 

ˋˎʴˁʶˁˊʽ˃ʷ˄ʹˌ ʷˊʶˎ˄ʰˌΦ ʅˍʹ ˋˎ˄ʷ˔ʶʽʰΣ ˃ˇʽˊʱˋˍʹˁʶ ˍˇ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇΣ ʵˈʻʹˁʰ˄ ˉˊˇ˒ˇˊʽˁʱ ˇʽ 

ʰˉʰˊʰʾˍʹˍʶˌ ˇʵʹʴʾʶˌ ʴʽʰ ˍˇ˄ ˍˊˈˉˇ ˋˎ˃ˉ˂ʺˊ˖ˋʺˌ ˍˇˎ ʰˉˈ ˍʹ˄ ʶˊʶˎ˄ʺˍˊʽʰ ˁʰʽ ˋˎ˃ˉ˂ʹˊ˗ʻʹˁʶ ˎˉˈ 

ˍʹ˄ ˉʰˊˇˎˋʾʰ ˍʹˌΦ 

ʅˍʰˍʽˋˍʽˁʺ ʰ˄ʱ˂ˎˋʹ 

 ɶ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ʷʴʽ˄ʶ ˃ʶ ˍʹ˄ ˔ˊʺˋʹ ˍˇˎ ˋˍʰˍʽˋˍʽˁˇˏ ˉˊˇʴˊʱ˃˃ʰˍˇˌ Jamovi ʴʽʰ 

windows нΦоΦмуΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ʹ ʃʶˊʽʴˊʰ˒ʽˁʺ ɮ˄ʱ˂ˎˋʹ ʅˎ˔˄ˇˍʺˍ˖˄ όFrequencies), 

ˁʰʽ ˍˇ ʆʶˋˍ ɮ˄ʰ˂ˇʴʾʰˌ όProportion Test). 

ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ 

 ɮˉˈ ˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ˍˊʰˎ˃ʰˍʽˋ˃˗˄ ˉˇˎ ˁʰˍʰʴˊʱ˒ʹˁʰ˄Σ ˍˇ фрΦн҈ ˋˎ˄ʷʲʹˋʰ˄ ˋˍʹ˄ ˉˊˇˉˈ˄ʹˋʹΦ 

ɮˉˈ ˍˇˎˌ пн ˍˊʰˎ˃ʰˍʽˋ˃ˇˏˌΣ ˇʽ ˊʾ˕ʶʽˌκˉˍ˗ˋʶʽˌ ʰ˄ˍʽˉˊˇˋ˗ˉʶˎʰ˄ ˍˇ нсΦм҈ ˍ˖˄ ˃ʹ˔ʰ˄ʽˋ˃˗˄ ˁʱˁ˖ˋʹˌΣ 

ˇʽ ˍʶ˔˄ʽˁʷˌ ˎˉˇˍʰʴʺˌ ˍˇ мф҈ ˁʰʽ ˍʰ ˔ˍˎˉʺ˃ʰˍʰκ˂ʰˁˍʾˋ˃ʰˍʰ ˍˇ фΦр҈Φ ʂˉ˖ˌ ˒ʰʾ˄ʶˍʰʽ ˋˍˇ ʅ˔ʺ˃ʰ мΣ ʹ 

ˉʽˇ ˋˎ˔˄ʱ ˍˊʰˎ˃ʰˍʽʸˈ˃ʶ˄ʹ ʰ˄ʰˍˇ˃ʽˁʺ ˉʶˊʽˇ˔ʺ ʺˍʰ˄ ˍˇ ʴˈ˄ʰˍˇ όнуΦр҈ύΣ ʰˁˇ˂ˇˎʻˇˏ˃ʶ˄ʹ ʰˉˈ ˍˇ˄ 

ˁˇˊ˃ˈ όмфΦл҈ύΣ ˍʰ ʵʱ˔ˍˎ˂ʰ ˁʰʽ ˍˇˎˌ ˁʰˊˉˇˏˌ όмсΦс҈ύΣ ˁʰʽ ˍˇ ʱˁˊˇ ˉˈʵʽ όмпΦн҈ύΦ ʂˋˇ˄ ʰ˒ˇˊʱ ˍʰ ʶʾʵʹ 

ˍ˖˄ ˍˊʰˎ˃ʰˍʽˋ˃˗˄Σ ˍˇ ссΦс҈ ˍ˖˄ ˍˊʰˎ˃ʰˍʽˋ˃˗˄ ʺˍʰ˄ ʰˉˈ ʵʽʰˋˍˊʷ˃˃ʰˍʰκˊʺ˅ʶʽˌ ˋˎ˄ʵʷˋ˃˖˄ ˁʰʽ ˍˇ 

нсΦм҈ ʺˍʰ˄ ˁʰˍʱʴ˃ʰˍʰ ɱʶ˄ʽˁʱΣ ˍˇˎˌ ˉʽˇ ˋˎ˔˄ˇˏˌ ˍˊʰˎ˃ʰˍʽˋ˃ˇˏˌ ʰˉˇˍʷ˂ʶˋʰ˄ ˇʽ ˊʺ˅ʶʽˌ ˃ʹ˄ʾˋˁˇˎ 

όфΦр҈ύΣ ˍʰ ˁʰˍʱʴ˃ʰˍʰ ˋˍʰ ˉ˂ʶˎˊʱ όфΦр҈ύ ˁʰʽ ˍˇ ʵʽʱˋˍˊʶ˃˃ʰ ˉˇʵˇˁ˄ʹ˃ʽˁʺˌ όфΦр҈ύΦ ɮ˄ʰ˒ˇˊʽˁʱ ˃ʶ ˍʹ˄ 

ʵʽʱʴ˄˖ˋʹ ˍ˖˄ ˍˊʰˎ˃ʰˍʽˋ˃˗˄Σ ˍˇ туΦс҈ ʵʽʰʴ˄˗ˋˍʹˁʶ ʰˉˈ ʽʰˍˊˈΣ ʶ˄˗ ˍˇ нмΦп҈ ʰˉˇˍʶ˂ʶʾ ˉˊˇˋ˖ˉʽˁʺ 

ʶˁˍʾ˃ʹˋʹ ˍˇˎ ʾʵʽˇˎ ˍˇˎ ʰʻ˂ʹˍʺΦ ʅˍˇ нуΦс҈ ʶˁʵʹ˂˗ʻʹˁʶ ˎˉˇˍˊˇˉʺΣ ʶ˄˗ ˋˍˇ тмΦп҈ ʵʶ˄ ʶˁʵʹ˂˗ʻʹˁʶΦ 

ʆʷ˂ˇˌΣ ʰˉˈ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ʷˊʶˎ˄ʰˌ ˉˊˇʷˁˎ˕ʶ ˈˍʽ ʹ ˉ˂ʶʽˇ˄ˈˍʹˍʰ ˍ˖˄ ˍˊʰˎ˃ʰˍʽˋ˃˗˄ ʺˍʰ˄ 

˃ʷˍˊʽˇʽ όо-мп ˃ʷˊʶˌ ʰˉˇ˔ʺˌύ όоуΦл҈ύΦ 

 

 

ʅ˔ʺ˃ʰ мΦ ɮ˄ʰˍˇ˃ʽˁʺ ˉʶˊʽˇ˔ʺ ʶˁʵʺ˂˖ˋʹˌ ˍˊʰˎ˃ʰˍʽˋ˃ˇˏΦ 
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ʅˎʸʺˍʹˋʹ - ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ 

 ʅˍʹ˄ ˉʰˊˇˏˋʰ ʷˊʶˎ˄ʰΣ ˇʽ ˉʶˊʽˋˋˈˍʶˊˇʽ ˍˊʰˎ˃ʰˍʽˋ˃ˇʾ όфрΦн҈ύ ʶˁʵʹ˂˗ʻʹˁʰ˄ ˁʰˍʱ ˍʹ˄ 

ˉˊˇˉˈ˄ʹˋʹΦ ɾʶ ˍˇ ʰˉˇˍʷ˂ʶˋ˃ʰ ʰˎˍˈ ˋˎ˃˒˖˄ʶʾ ˁʰʽ ʹ ʷˊʶˎ˄ʰ ˍˇˎ Petrisor όнлмфύ ˁʰʽ ˍ˖˄ ˋˎ˄ʶˊʴʰˍ˗˄ 

ˍˇˎΣ ˁʰʻ˗ˌ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʱ ˍʹˌ ʷʵʶʽ˅ʰ˄ ˈˍʽ ˍˇ фм҈ ˍ˖˄ ˋˎ˃˃ʶˍʶ˔ˈ˄ˍ˖˄ ˍˊʰˎ˃ʰˍʾˋˍʹˁʰ˄ ˁʰˍʱ ˍʹ˄ 

ʵʽʱˊˁʶʽʰ ˍʹˌ ˉˊˇˉˈ˄ʹˋʹˌΦ ʂˋˇ˄ ʰ˒ˇˊʱ ˍˇˎˌ ˃ʹ˔ʰ˄ʽˋ˃ˇˏˌ ˁʱˁ˖ˋʹˌΣ ˇʽ ˁˎˊʽˈˍʶˊˇʽ ʺˍʰ˄ ˇʽ 

ˊʾ˕ʶʽˌκˉˍ˗ˋʶʽˌ όнсΦм҈ύ ˁʰʽ ˇʽ ˍʶ˔˄ʽˁʷˌ ˎˉˇˍʰʴʺˌ όмф҈ύΦ ɾʶ ʰˎˍʱ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˋˎ˃˒˖˄ʶʾ ˁʰʽ ʹ 

ʷˊʶˎ˄ʰ ˍˇˎ Hinz όнлнмύ ˁʰʽ ˍ˖˄ ˋˎ˄ʶˊʴʰˍ˗˄ ˍˇˎΣ ˋˍʹ˄ ˇˉˇʾʰ ˇʽ ˁˎˊʽˈˍʶˊˇʽ ˃ʹ˔ʰ˄ʽˋ˃ˇʾ ˁʱˁ˖ˋʹˌ ʺˍʰ˄ 

ˇʽ ˍʶ˔˄ʽˁʷˌ ˎˉˇˍʰʴʺˌ όнфΦт҈ύΣ ˇʽ ˊʾ˕ʶʽˌ όнсΦп҈ύ ˁʰʽ ˍˇ ˉʷˊʰˋ˃ʰ ˍˇˎ guard όнп҈ύΦ ɶ ˉʽˇ ʶˉʽˊˊʶˉʺˌ ˋʶ 

ˍˊʰˎ˃ʰˍʽˋ˃ˈ ʰ˄ʰˍˇ˃ʽˁʺ ˉʶˊʽˇ˔ʺ ˋˍʹ˄ ˉʰˊˇˏˋʰ ʷˊʶˎ˄ʰ ʲˊʷʻʹˁʶ ˄ʰ ʶʾ˄ʰʽ ˍˇ ʴˈ˄ʰˍˇ όнуΦр҈ύΣ 

ʰˉˇˍʷ˂ʶˋ˃ʰ ˃ʶ ˍˇ ˇˉˇʾˇ ˋˎ˃˒˖˄ˇˏ˄ ˇʽ ʷˊʶˎ˄ʶˌ ˍˇˎ Hinz όнлнмύΣ ˍˇˎ Moriarty όˁʰʽ ˍˇˎ Kreiswirth 

όнлмпύ ˁʰʽ ˍ˖˄ ˋˎ˄ʶˊʴʰˍ˗˄ ˍˇˎˌΦ ɽʰ˃ʲʱ˄ˇ˄ˍʰˌ ˎˉˈ˕ʽ˄ ˍʰ ˉʰˊʰˉʱ˄˖ ʵʶʵˇ˃ʷ˄ʰΣ ˇʽ ˉˊˇˉˇ˄ʹˍʷˌ ˁʰʽ 

ˇʽ ˉˊˇˉˇ˄ʺˍˊʽʶˌ ˃ˉˇˊˇˏ˄ ˄ʰ ˍˊˇˉˇˉˇʽʺˋˇˎ˄ ˍʹ˄ ʵʽʵʰˋˁʰ˂ʾʰ ˍˇˎˌ ʷ˔ˇ˄ˍʰˌ ˍˇˎˌ ˋˎ˔˄ˈˍʶˊˇˎˌ 

˃ʹ˔ʰ˄ʽˋ˃ˇˏˌ ˁʱˁ˖ˋʹˌ ˋˍˇ ˃ˎʰ˂ˈ ˍˇˎˌΣ ˗ˋˍʶ ˄ʰ ˃ʶʽ˗ˋˇˎ˄ ˍʽˌ ˉʽʻʰ˄ˈˍʹˍʶˌ ʶ˃˒ʱ˄ʽˋʹˌ ˍ˖˄ 

ˍˊʰˎ˃ʰˍʽˋ˃˗˄Φ 
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RECORDING OF INJURIES IN JIU-JITSU 

 

9Φ tƻȊƛŘƻǳΣ !Φ DƛƻŦǘǎƛŘƻǳΣ tΦ aŀƭƭƛƻǳΣ DΦ tŀŦƛǎ 

 

Democritus University of Thrace, School of Physical Education and Sport Science 

 

Abstract 

 The purpose of this research was to record and assess the history of musculoskeletal injuries 

that have occurred during training or competition in competitive or amateur athletes of jiu-jitsu. The 

sample of the survey was consisted of рн ƳŜƴ ŀƴŘ ǿƻƳŜƴ όŀƎŜ Ґ ооΦфҕмнΦс ȅŜŀǊǎΣ Ƴŀǎǎ Ґ улΦтҕмсΦу 

ƪƎΣ ƘŜƛƎƘǘ Ґ мтрҕуΦсύΦ ¢ƻ ŎŀǊǊȅ ƻǳǘ ǘƘŜ ǎǳǊǾŜȅΣ ǘƘŜ ŀǘƘƭŜǘŜǎ ǿŜǊŜ ƎƛǾŜƴ ŀ ǎǇŜŎƛŀƭ ǉǳŜǎǘƛƻƴƴŀƛǊŜ ǘƻ ǊŜŎƻǊŘ 

the injuries they suffered. The questionnaire included questions about personal information of the 

athletes (age, weight, height, training age, etc.), and injury data (anatomical area, time of occurrence, 

period of abstinence from training etc. The data was analyzed using the statistical program Jamovi for 

windows 2.3.18. Specifically, the Descriptive Analysis of Frequencies (Frequencies) and the Proportion 

Test (Proportion Test) were used. According to the results, of the 42 injuries recorded, 40 (95.2%) 

occurred during training, while the remaining 2 (4.8%) occurred during matches. Most injuries 

concerned the joint of the knees (28.5%), the trunk (19.0%) and the fingers and wrists (16.6%). 

Regarding the type of injury, most were sprains/torn ligaments (66.6%) and fractures (26.1%). More 

specifically, the most frequently occurring injuries were meniscal tears (9.5%) as a result of throwing, 

rib fractures (9.5%) usually as a result of landing an opponent on the chest, and sprained ankle (9.5%), 

as a result of loss of balance. The most common mechanisms of injury were throws/falls (26.1%) and 

submission techniques (19.0%). 

 

Key words: jiu-jitsu, Brazilian jiu-jitsu, martial arts, injuries 
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ʃʄʁʆɳɹɿʁɾɳɿʁ ʃʄʁɱʄɮɾɾɮ ɮʃʁɼɮʆɮʅʆɮʅɶʅ ɳʅʍ ɾɶɿɹʅɼʁʇ ʅɳ ɮɸɽɶʆʄɹɮ ɮɿɮʌʇʋɶʅ 

ʁʄɳɹɿʁʇ ʆʄɳʀɹɾɮʆʁʅ 

ʅˍʶˊʴʽʱˁˇˎ ʋΦΣ ɱʽˇ˒ˍˋʾʵˇˎ ɮΦΣ ɮʴʴʶ˂ʾʵʹˌ ɮΦ 

 

ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʅ˔ˇ˂ʺ ɳˉʽˋˍʺ˃ʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ ɮʻ˂ʹˍʽˋ˃ˇˏ 

 

ʃʶˊʾ˂ʹ˕ʹ  

ʁʽ ˊʺ˅ʶʽˌ ˃ʹ˄ʾˋˁˇˎ ʶʾ˄ʰʽ ˋˎ˔˄ʷˌ ʰʻ˂ʹˍʽˁʷˌ ˁʰˁ˗ˋʶʽˌΣ ˃ʶ ˍˇˎˌ ˍˊʰˎ˃ʰˍʽˋ˃ˇˏˌ ˍˇˎ ʷˋ˖ 

˃ʹ˄ʾˋˁˇˎ ˄ʰ ˉʰˊʰˍʹˊˇˏ˄ˍʰʽ ˉˇ˂ˏ ˋˎ˔˄ˈˍʶˊʰ ʰˉˈ ʰˎˍˇˏˌ ˍˇˎ ʷ˅˖ ˃ʹ˄ʾˋˁˇˎΦ ʁʽ ˃ʹ˄ʾˋˁˇʽ ˋˎ˃ʲʱ˂˂ˇˎ˄ 

ˋʹ˃ʰ˄ˍʽˁʱ ˋˍʹ˄ ʰˉˇˊˊˈ˒ʹˋʹ ˍ˖˄ ˒ˇˊˍʾ˖˄ ˉˇˎ ʶ˒ʰˊ˃ˈʸˇ˄ˍʰʽ ˋˍʹ˄ ʱˊʻˊ˖ˋʹ ˍˇˎ ʴˈ˄ʰˍˇˌΣ ˋˍʹ˄ 

ˁʰˍʰ˄ˇ˃ʺ ˍ˖˄ ˒ˇˊˍʾ˖˄Σ ˋˍʹ˄ ˋˍʰʻʶˊˇˉˇʾʹˋʹ ˁʰʽ ˋˍʹ ˂ʾˉʰ˄ˋʹ ˍ˖˄ ʰˊʻˊʽˁ˗˄ ʶˉʽ˒ʰ˄ʶʽ˗˄ ˍˇˎ ʴˈ˄ʰˍˇˌΦ 

ɮʻ˂ʹˍʷˌ ˇʽ ˇˉˇʾˇʽ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˋʶ ʰʻ˂ʺ˃ʰˍʰ ˉˇˎ ʷ˔ˇˎ˄ ˋˍˊˇ˒ʽˁʷˌ ˁʽ˄ʺˋʶʽˌΣ ʶʾ˄ʰʽ ʶˉʽˊˊʶˉʶʾˌ ˋʶ 

ˊʺ˅ʶʽˌ ˍˇˎ ˃ʹ˄ʾˋˁˇˎΦ ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ˉʶˊʽˉˍ˖ˋʽˇ˂ˇʴʽˁʺˌ ˃ʶ˂ʷˍʹˌ ʺˍʰ˄ ˄ʰ ˋ˔ʶʵʽʰˋˍʶʾ ˁʰʽ ˄ʰ 

ʶ˒ʰˊ˃ˇˋˍʶʾ ˉˊˈʴˊʰ˃˃ʰ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˋʶ ʰʻ˂ʺˍˊʽʰ ˇˊʶʽ˄ˇˏ ˍˊʶ˅ʾ˃ʰˍˇˌΣ ʶˊʰˋʽˍʶ˔˄ʽˁˇˏ ʶˉʽˉʷʵˇˎΣ 

ˏˋˍʶˊʰ ʰˉˈ ˊʺ˅ʹ ʷˋ˖ ˃ʹ˄ʾˋˁˇˎΦ ʆˇ ʵʶʾʴ˃ʰ ˍʹˌ ˃ʶ˂ʷˍʹˌ ʰˉˇˍʷ˂ʶˋʶ ˃ʽʰ ʰʻ˂ʺˍˊʽʰ ˇˊʶʽ˄ˇˏ ˍˊʶ˅ʾ˃ʰˍˇˌΣ 

ос ʶˍ˗˄Σ ˏ˕ˇˎˌ мΣтл ˁʰʽ со ˁʽ˂ʱΦ ʅˍˈ˔ˇˌ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ʺˍʰ˄ ʹ ʰ˄ʱˁˍʹˋʹ ˍˇˎ 

ʶˏˊˇˎˌ ˁʾ˄ʹˋʹˌΣ ʹ ʲʶ˂ˍʾ˖ˋʹ ˃ˎʿˁʺˌ ʵˏ˄ʰ˃ʹˌΣ ʹ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ʽˋˇˊˊˇˉʾʰˌΣ ˍʹˌ ʽʵʽˇʵʶˁˍʽˁˈˍʹˍʰˌ ˁʰʽ ʹ 

ʶ˅ʱ˂ʶʽ˕ʹ ˍ˖˄ ˂ʶʽˍˇˎˊʴʽˁ˗˄ ʶ˂˂ʶʽ˃˃ʱˍ˖˄Φ ʆˇ ˉˊˈʴˊʰ˃˃ʰ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ʵʽʺˊˁʹˋʶ ʰˉˈ ˍʹ˄ пʹ 

ʶʲʵˇ˃ʱʵʰ ʷ˖ˌ ˍʹ˄ уʹ ʶʲʵˇ˃ʱʵʰ ˃ʶˍʱ ʰˉˈ ˍʹ˄ ʰˊʻˊˇˋˁˇˉʽˁʺ ˋˎˊˊʰ˒ʺ ˃ʹ˄ʾˋˁˇˎΦ ʆˇ ˉˊˈʴˊʰ˃˃ʰ 

ʶ˃ˉʶˊʽʶʾ˔ʶ ʰˋˁʺˋʶʽˌ ˁʽ˄ʹˍʽˁˈˍʹˍʰˌ όˉʰʻʹˍʽˁʷˌ ˁʰʽ ʶ˄ʶˊʴʹˍʽˁʷˌύΣ ʽˋˇ˃ʶˍˊʽˁʷˌ ʰˋˁʺˋʶʽˌ ˍʶˍˊʰˁʶ˒ʱ˂ˇˎΣ 

ʽˋˇˍˇ˄ʽˁʷˌ ʰˋˁʺˋʶʽˌ ˁʰʽ ʰˋˁʺˋʶʽˌ ˁ˂ʶʽˋˍʺˌ ˁʰʽ ʰ˄ˇʽˁˍʺˌ ˁʽ˄ʹˍʽˁʺˌ ʰ˂ˎˋʾʵʰˌ ˃ʶ ˉˊˇˇʵʶˎˍʽˁʺ 

ʵˎˋˁˇ˂ʾʰΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ˃ʶ˂ʷˍʹˌ ʺˍʰ˄ ʻʶˍʽˁʱΣ ˁʰʻ˗ˌ ʹ ʰʻ˂ʺˍˊʽʰ ˃ʶˍʱ ˍˇ ˉʷˊʰˌ ˍ˖˄ 

ˋˎ˄ʶʵˊʽ˗˄ ʺˍʰ˄ ˋʶ ʻʷˋʹ ˄ʰ ʶˁˍʶ˂ʶʾ ʰˋˁʺˋʶʽˌ ˔˖ˊʾˌ ˋˎ˃ˉˍ˗˃ʰˍʰ ˉˈ˄ˇˎΣ ʲʶ˂ˍʽ˗ʻʹˁʶ ˍˇ ʶˏˊˇˌ ˁʾ˄ʹˋʹˌ 

ˍˇˎ ʴˈ˄ʰˍˇˌ ˁʰʽ ʲʶ˂ˍʽ˗ʻʹˁʶ ʹ ʵˏ˄ʰ˃ʹ ˍˇˎ ˍʶˍˊʰˁʷ˒ʰ˂ˇˎΦ ʅˎ˃ˉʶˊʰˋ˃ʰˍʽˁʱΣ ʷ˄ʰ ʶ˅ʶʽʵʽˁʶˎ˃ʷ˄ˇ 

ˉˊˈʴˊʰ˃˃ʰ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˃ˉˇˊʶʾ ˄ʰ ʶʾ˄ʰʽ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈ ˋˍʹ˄ ʰˉˇˁʰˍʱˋˍʰˋʹ ʶ˄ˈˌ ʰʻ˂ʹˍʺ - 

ʰʻ˂ʺˍˊʽʰˌ ˃ʶˍʱ ʰˉˈ ʰˊʻˊˇˋˁˇˉʽˁʺ ˋˎˊˊʰ˒ʺ ˃ʹ˄ʾˋˁˇˎΦ  
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ʃʄʁʆɳɹɿʁɾɳɿʁ ʃʄʁɱʄɮɾɾɮ ɮʃʁɼɮʆɮʅʆɮʅɶʅ ɳʅʍ ɾɶɿɹʅɼʁʇ ʅɳ ɮɸɽɶʆʄɹɮ ɮɿɮʌʇʋɶʅ 

ʁʄɳɹɿʁʇ ʆʄɳʀɹɾɮʆʁʅ 

ɳʽˋʰʴ˖ʴʺ 

  ɶ ˊʺ˅ʹ ˍˇˎ ˃ʹ˄ʾˋˁˇˎ ʰˉˇˍʶ˂ʶʾ ʷ˄ʰ˄ ʰˉˈ ˍˇˎˌ ˉ˂ʷˇ˄ ˋˎ˔˄ˇˏˌ ˍˊʰˎ˃ʰˍʽˋ˃ˇˏˌ ˉˇˎ ʶ˃ˉ˂ʷˁˇˎ˄ 

ˍˇ ʴˈ˄ʰˍˇΣ ˃ʽʰ ʰˉˈ ˍʽˌ ˉʽˇ ˉˇ˂ˏˉ˂ˇˁʶˌ ʰˊʻˊ˗ˋʶʽˌ ˍˇˎ ʰ˄ʻˊ˗ˉʽ˄ˇˎ ˇˊʴʰ˄ʽˋ˃ˇˏΦ ʁ ˃ʹ˄ʾˋˁˇˌΣ ˃ʶ 

ʽ˄ˇ˔ˈ˄ʵˊʽ˄ʹ ʵˇ˃ʺ ˁʰʽ ˋ˔ʺ˃ʰ ʹ˃ʽˋʶ˂ʺ˄ˇˎΣ ʰˉˇˍʶ˂ʶʾ ˇˎˋʽ˗ʵʶˌ ˋˎˋˍʰˍʽˁˈ ˍʹˌ ʱˊʻˊ˖ˋʹˌ ̱ ˇˎ ʴˈ˄ʰˍˇˌΣ 

ˋˍʹ˄ ˇˉˇʾʰ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ʵˏˇ ˃ʹ˄ʾˋˁˇʽ ς ˇ ʷˋ˖ ˁʰʽ ˇ ʷ˅˖ - ˋʶ ˁʱʻʶ ʴˈ˄ʰˍˇ όCƻȄ et alΦΣ нлмнύΦ ʁʽ 

˃ʹ˄ʾˋˁˇʽ ˍˇˉˇʻʶˍˇˏ˄ˍʰʽ ʰ˄ʰˍˇ˃ʽˁʱ ˃ʶˍʰ˅ˏ ˍ˖˄ ʰˊʻˊʽˁ˗˄ ʶˉʽ˒ʰ˄ʶʽ˗˄ ˍ˖˄ ˃ʹˊʽʰʾ˖˄ ˁʰʽ ˍ˖˄ 

ˁ˄ʹ˃ʽʰʾ˖˄ ˁˇ˄ʵˏ˂˖˄Φ ʆˇ ˋʶ˂ʹ˄ˇʶʽʵʷˌ ˋ˔ʺ˃ʰ ˍˇˎˌ ʶˉʽˍˊʷˉʶʽ ˄ʰ ˉˊˇˋʰˊ˃ˈʸˇ˄ˍʰʽ ˋˍʽˌ ˁʰ˃ˉˏ˂ʶˌ ˍʹˌ 

ʱˊʻˊ˖ˋʹˌΣ ˉʰˊʷ˔ˇ˄ˍʰˌ ˁʰʾˊʽʰ ˋˍʰʻʶˊˈˍʹˍʰ ˁʰʽ ʰˉˇˊˊˈ˒ʹˋʹ ˁˊʰʵʰˋ˃˗˄ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ 

ˁʾ˄ʹˋʹˌ όaŀƪǊƛǎ et alΦΣ нлммύΦ ɳˉʽˉˊˈˋʻʶˍʰΣ ˇʽ ˃ʹ˄ʾˋˁˇʽ ˉʰˊˇˎˋʽʱʸˇˎ˄ ʲʽˇ˃ʹ˔ʰ˄ʽˁʷˌ ʽʵʽˈˍʹˍʶˌ ˉˇˎ 

ʶˎ˄ˇˇˏ˄ ˍʹ˄ ʰ˄ˍˇ˔ʺ ˋʶ ˋˎ˃ˉʽʶˋˍʽˁʷˌ ʵˎ˄ʱ˃ʶʽˌΣ ˇʽ ˇˉˇʾʶˌ ʶʾ˄ʰʽ ˁʰʻˇˊʽˋˍʽˁʷˌ ʴʽʰ ˍʹ˄ ˉˊˇˋˍʰˋʾʰ ˍˇˎ 

˔ˈ˄ʵˊˇˎ ˍʹˌ ʱˊʻˊ˖ˋʹˌ ˍˇˎ ʴˈ˄ʰˍˇˌ ό.ƘŀǘǘŀŎƘŀǊȅȅŀ et alΦΣ нлмпύΦ ʁ ˊˈ˂ˇˌ ˍˇˎ ˃ʹ˄ʾˋˁˇˎ ʶʾ˄ʰʽ 

ˋʹ˃ʰ˄ˍʽˁˈˌ ˁʰʽ ˉˇ˂ˎʵʽʱˋˍʰˍˇˌΣ ʴʽϥ ʰˎˍˈ ˁʰʽ ˇ ˋˍˈ˔ˇˌ ˍˇˎ ˔ʶʽˊˇˎˊʴˇˏ ˉˊʷˉʶʽ ˄ʰ ʶʾ˄ʰʽ ʹ ʵʽʰˍʺˊʹˋʹΣ 

ˈˋˇ ʶʾ˄ʰʽ ʶ˒ʽˁˍˈΣ ˍˇˎ ˃ʶʴʰ˂ˏˍʶˊˇˎ ˃ʷˊˇˎˌ ˍˇˎ ˃ʹ˄ʾˋˁˇˎΦ 

  ʁ ˃ʹ˔ʰ˄ʽˋ˃ˈˌ ˍʹˌ ˊʺ˅ʹˌ ˍ˖˄ ˃ʹ˄ʾˋˁ˖˄ ˋˎ˄ʺʻ˖ˌ ˉˊˇˁʰ˂ʶʾˍʰʽ ʰˉˈ ʰˉˈˍˇ˃ʹ ˋˍˊˇ˒ʽˁʺ ˁʾ˄ʹˋʹ 

˃ʶ ˂ˎʴʽˋ˃ʷ˄ˇ ʴˈ˄ʰˍˇ ˁʰʽ ˍˇ ˉʷ˂˃ʰ ˋˍʰʻʶˊˈ ˋˍˇ ʷʵʰ˒ˇˌΦ ʁʽ ˊʺ˅ʶʽˌ ˃ʹ˄ʾˋˁˇˎΣ ʽʵʾ˖ˌ ʰˎˍʷˌ ˉˇˎ 

ʰ˒ˇˊˇˏ˄ ˍˇ˄ ʶˋ˖ˍʶˊʽˁˈ ˃ʹ˄ʾˋˁˇΣ ʶʾ˄ʰʽ ˋˎ˄ʹʻʽˋ˃ʷ˄ʶˌ ˃ʶˍʰ˅ˏ ˍ˖˄ ʰʻ˂ʹˍ˗˄ ˉˇˎ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˋʶ 

ʰʻ˂ʺ˃ʰˍʰ ˉˇˎ ʰˉʰʽˍˇˏ˄ ˉʶˊʽˋˍˊˇ˒ʽˁʷˌ ˁʽ˄ʺˋʶʽˌΣ ˈˉ˖ˌ ˍˇ ˉˇʵˈˋ˒ʰʽˊˇΣ ˍˇ ˃ˉʱˋˁʶˍ ˁʰʽ ˍˇ ˇˊʶʽ˄ˈ 

ˍˊʷ˅ʽ˃ˇ όtŜǘŜǊǎŜƴ ϧ CƻǊƪŜƭΣ нлмтύΦ ɶ ˉʶˊʽˇˊʽˋ˃ʷ˄ʹ ˉʰˊˇ˔ʺ ʰʾ˃ʰˍˇˌ ˋˍˇˎˌ ˃ʹ˄ʾˋˁˇˎˌ ʷ˔ʶʽ ˋʹ˃ʰ˄ˍʽˁʷˌ 

ʶˉʽˉˍ˗ˋʶʽˌ ˋˍʹ ʻʶˊʰˉʶʾʰ ˍ˖˄ ˊʺ˅ʶ˖˄ ˍˇˎˌΦ ʆˇ ʶ˅˖ˍʶˊʽˁˈ ˍˊʾˍˇ όˁˈˁˁʽ˄ʹ ʸ˗˄ʹύ ˔ʰˊʰˁˍʹˊʾʸʶˍʰʽ ʰˉˈ 

ˁʰ˂ˏˍʶˊʹ ʰʴʴʶʾ˖ˋʹΣ ˉˊˇˋ˒ʷˊˇ˄ˍʰˌ ʶ˄ʽˋ˔ˎ˃ʷ˄ʹ ʽˁʰ˄ˈˍʹˍʰ ʶˉˇˏ˂˖ˋʹˌΣ ʶ˄˗ ˍʰ ʶˋ˖ˍʶˊʽˁʱ ʵˏˇ ˍˊʾˍʰ 

ό˂ʶˎˁʺ ʸ˗˄ʹύ ˉʰˊˇˎˋʽʱʸˇˎ˄ ˁʰˁʺ ʰʴʴʶʾ˖ˋʹΣ ˃ʶ ʰˉˇˍʷ˂ʶˋ˃ʰ ˃ʶʽ˖˃ʷ˄ʹ ʽˁʰ˄ˈˍʹˍʰ ʰ˄ʱˁˍʹˋʹˌ ʰˉˈ 

ˍˊʰˎ˃ʰˍʽˋ˃ˇˏˌ ό!ǊƴƻŎȊƪȅ ϧ ²ŀǊǊŜƴΣ мфунύΦ  

  ɶ ʻʶˊʰˉʶˎˍʽˁʺ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˍʹˌ ˊʺ˅ʹˌ ˍ˖˄ ˃ʹ˄ʾˋˁ˖˄ ˃ˉˇˊʶʾ ˄ʰ ʶʾ˄ʰʽ ˋˎ˄ˍʹˊʹˍʽˁʺ ʺ 

˔ʶʽˊˇˎˊʴʽˁʺΦ ʁʽ ˉʰˊʱʴˇ˄ˍʶˌ ˉˇˎ ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˎˉˈ˕ʹ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇˎ˄ ˍʹ˄ ʹ˂ʽˁʾʰ ˍˇˎ ʰˋʻʶ˄ˇˏˌΣ ˍˇ 

ʶˉʾˉʶʵˇ ʰʻ˂ʹˍʽˁʺˌ ʵˊʰˋˍʹˊʽˈˍʹˍʰˌΣ ˍˇ˄ ˍˏˉˇ ˍʹˌ ˊʺ˅ʹˌΣ ˍʹ˄ ˏˉʰˊ˅ʹ ʱ˂˂˖˄ ˁʰˁ˗ˋʶ˖˄ ˁʰʽ ˍʹ ʴʶ˄ʽˁʺ 

ˁʰˍʱˋˍʰˋʹ ˍˇˎ ʰˋʻʶ˄ˇˏˌΦ ɶ ˁʰˍʰ˄ˈʹˋʹ ˍ˖˄ ʰʴʴʶʽʰˁ˗˄ ʵʽʰ˒ˇˊ˗˄ ˃ʶˍʰ˅ˏ ˍ˖˄ ʸ˖˄˗˄ ˍˇˎ ˃ʹ˄ʾˋˁˇˎ 

˃ˉˇˊʶʾ ʶˉʾˋʹˌ ˄ʰ ʲˇʹʻʺˋʶʽ ˋˍʹ˄ ʶˁˍʾ˃ʹˋʹ ˍʹˌ ˉʽʻʰ˄ʺˌ ʽˁʰ˄ˈˍʹˍʰˌ ʶˉˇˏ˂˖ˋʹˌ ˁʰʽ ˍʹ˄ ʶˉʽ˂ˇʴʺ ˍʹˌ 

ˉʽˇ ˁʰˍʱ˂˂ʹ˂ʹˌ ʻʶˊʰˉʶʾʰˌ ʴʽʰ ˁʱʻʶ ʰˋʻʶ˄ʺΦ  ɮˊʻˊˇˋˁˇˉʽˁʱ ˎˉʱˊ˔ˇˎ˄ ʵˏˇ ʶˉʽ˂ˇʴʷˌΣ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍʹ˄ 

ʷˁˍʰˋʹ ˍʹˌ ʲ˂ʱʲʹˌΥ ɶ ˋˎˊˊʰ˒ʺ ˍˇˎ ˃ʹ˄ʾˋˁˇˎΣ ʹ ˇˉˇʾʰ ʶ˒ʰˊ˃ˈʸʶˍʰʽ ˃ˈ˄ˇ ˋˍʰ ˋʹ˃ʶʾʰ ˍˇˎ ˃ʹ˄ʾˋˁˇˎ 

ˉˇˎ ʰʽ˃ʰˍ˗˄ˇ˄ˍʰʽ ˁʰʽ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˋˎˊˊʰ˒ʺ ˍˇˎ ˃ʹ˄ʾˋˁˇˎ ˁʰʽ ʰˉˇˁʰˍʱˋˍʰˋʹ ˍʹˌ ʱˊʻˊ˖ˋʹˌΣ ˁʰʽ ʹ 

˃ʹ˄ʽˋˁʶˁˍˇ˃ʺΣ ˁʰˍʱ ˍʹ˄ ˇˉˇʾʰ ʰ˒ʰʽˊʶʾˍʰʽ ˍˇ ˉˊˇʲ˂ʹ˃ʰˍʽˁˈ ˍ˃ʺ˃ʰ ˍˇˎ ˃ʹ˄ʾˋˁˇˎΦ  

  ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ʷˊʶˎ˄ʰˌ ʺˍʰ˄ ˇ ˋ˔ʶʵʽʰˋ˃ˈˌ ˁʰʽ ʹ ʶ˒ʰˊ˃ˇʴʺ ʶ˄ˈˌ ˉˊˇˋʰˊ˃ˇˋ˃ʷ˄ˇˎ 

ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˃ʶˍʱ ʰˉˈ ˋˎˊˊʰ˒ʺ ˃ʹ˄ʾˋˁˇˎ ʴʽʰ ʶˊʰˋʽˍʷ˔˄ʹ ʵˊˇ˃ʷʰ ˇˊʶʽ˄ˇˏ 

ˍˊʶ˅ʾ˃ʰˍˇˌΦ 

ɾʷʻˇʵˇˌ 

ɲʶʾʴ˃ʰ 

  ʆˇ ʵʶʾʴ˃ʰ ˍʹˌ ˉʰˊˇˏˋʰˌ ˃ʶ˂ʷˍʹˌ ʰˉˇˍʷ˂ʶˋʶ ˃ʽʰ ʰʻ˂ʺˍˊʽʰ ˇˊʶʽ˄ˇˏ ˍˊʶ˅ʾ˃ʰˍˇˌΣ ос ʶˍ˗˄Σ 

ˏ˕ˇˎˌ мΣтл ˃ʷˍˊ˖˄ ˁʰʽ ʲʱˊˇˎˌ со ˁʽ˂˗˄Σ ˃ʶˍʱ ˍʹ˄ ʰˊʻˊˇˋˁˇˉʽˁʺ ʶˉʷ˃ʲʰˋʹ ˋˎˊˊʰ˒ʺˌ ˍˇˎ ˃ʹ˄ʾˋˁˇˎΦ  
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ʃʶʽˊʰ˃ʰˍʽˁˈˌ ˋ˔ʶʵʽʰˋ˃ˈˌ  

  ʁʽ ˋˍˈ˔ˇʽ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˉʶˊʽ˂ʱ˃ʲʰ˄ʰ˄ ˍʹ˄ ʰ˄ʱˁˍʹˋʹ ˍˇˎ ʶˏˊˇˎˌ 

ˁʾ˄ʹˋʹˌΣ ˍʹ ʲʶ˂ˍʾ˖ˋʹ ˃ˎʿˁʺˌ ʵˏ˄ʰ˃ʹˌΣ ˍʹ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ʽˋˇˊˊˇˉʾʰˌΣ ˍʹˌ ʽʵʽˇʵʶˁˍʽˁˈˍʹˍʰˌ ˁʰʽ ˍʹ˄ 

ʶ˅ʱ˂ʶʽ˕ʹ ˍ˖˄ ˂ʶʽˍˇˎˊʴʽˁ˗˄ ʶ˂˂ʶʽ˃˃ʱˍ˖˄Φ ʆˇ ˉˊˈʴˊʰ˃˃ʰ ˎ˂ˇˉˇʽʺʻʹˁʶ ʰˉˈ ˍʹ˄ пʹ ʷ˖ˌ ˍʹ˄ уʹ 

ʶʲʵˇ˃ʱʵʰ ˃ʶˍʶʴ˔ʶʽˊʹˍʽˁʱΣ ˃ʶˍʱ ˍʹ˄ ʰˊʻˊˇˋˁˇˉʽˁʺ ʶˉʷ˃ʲʰˋʹ ˋˎˊˊʰ˒ʺˌ ˍˇˎ ˃ʹ˄ʾˋˁˇˎΣ ˁʰʽ  

ˉʶˊʽ˂ʱ˃ʲʰ˄ʶ ˍˇˎˌ ʶ˅ʺˌ ˍˏˉˇˎˌ ʰˋˁʺˋʶ˖˄Υ 

 ɮˋˁʺˋʶʽˌ ˁʽ˄ʹˍʽˁˈˍʹˍʰˌΥ ɳˁˍʶ˂ʷˋˍʹˁʰ˄ ˉʰʻʹˍʽˁʷˌ ˁʰʽ ʶ˄ʶˊʴʹˍʽˁʷˌ ʰˋˁʺˋʶʽˌ ʴʽʰ ˍʹ˄ ʰ˄ʱˁˍʹˋʹ ˍʹˌ 

ˁʽ˄ʹˍʽˁˈˍʹˍʰˌ ˍʹˌ ʱˊʻˊ˖ˋʹˌ ˍˇˎ ʴˈ˄ʰˍˇˌ ό[ƻƎŜǊǎǘŜŘǘ Ŝǘ ŀƭΦΣ нлмпύΣ ˈˉ˖ˌ ˉʰʻʹˍʽˁʺ ʵʽʱˍʰˋʹ ˍ˖˄ 

ˁʰ˃ˉˍʺˊ˖˄ ˁʰʽ ʶˁˍʶʽ˄ˈ˄ˍ˖˄ ˃ˎ˗˄ ˍˇˎ ʴˈ˄ʰˍˇˌΣ ʵʽʰˍʰˍʽˁʷˌ ʰˋˁʺˋʶʽˌΣ ˁʰʻ˗ˌ ˁʰʽ ˉʰʻʹˍʽˁʷˌ ˁʰʽ 

ʶ˄ʶˊʴʹˍʽˁʷˌ ʰˋˁʺˋʶʽˌ ˇ˂ʾˋʻʹˋʹˌ ˋˍˇ˄ ˍˇʾ˔ˇΦ 

 ɹˋˇ˃ʶˍˊʽˁʷˌ ʰˋˁʺˋʶʽˌΥ ʃʶˊʽ˂ʱ˃ʲʰ˄ʰ˄ ˋˏˋˉʰˋʹ ˍˇˎ ˍʶˍˊʰˁʷ˒ʰ˂ˇˎΣ ˋˏˋˉʰˋʹ ˍ˖˄ ˇˉʽˋʻʾ˖˄ 

˃ʹˊʽʰʾ˖˄ ˁʰʽ ʰˋˁʺˋʶʽˌ ʴ˂ˇˎˍʽʰʾ˖˄Φ 

 ɹˋˇˍˇ˄ʽˁʷˌ ʰˋˁʺˋʶʽˌΥ ʇ˂ˇˉˇʽʺʻʹˁʰ˄ ˉʽʷˋʶʽˌ ˉˇʵʽ˗˄Σ ʹ˃ʽˁʰʻʾˋ˃ʰˍʰΣ ʰˋˁʺˋʶʽˌ ζˋˍʶˉη ˁʰʽ 

ʰˁˊˇˋˍʰˋʾʰΦ 

 ɮˋˁʺˋʶʽˌ ˁ˂ʶʽˋˍʺˌ ˁʰʽ ʰ˄ˇʽˁˍʺˌ ˁʽ˄ʹˍʽˁʺˌ ʰ˂ˎˋʾʵʰˌ: ʁʽ ʰˋˁʺˋʶʽˌ ʰˎˍʷˌ ʰˉˇˋˁˇˉˇˏˋʰ˄ ˋˍʹ 

ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ʽˋˇˊˊˇˉʾʰˌΣ ˍʹˌ ʽʵʽˇʵʶˁˍʽˁˈˍʹˍʰˌ ˁʰʽ ˍ˖˄ ˋˎ˄ˇ˂ʽˁ˗˄ ˂ʶʽˍˇˎˊʴʽˁ˗˄ ʽˁʰ˄ˇˍʺˍ˖˄ 

ό[ŀ{ǘŀȅƻ Ŝǘ ŀƭΦΣ нллоύΦ ɳˁˍʶ˂ʷˋˍʹˁʰ˄ ʰˋˁʺˋʶʽˌ ˈˉ˖ˌΥ ˃ˇ˄ˇˉˇʵʽˁʺ ˋˍʺˊʽ˅ʹ ˋʶ ˋˍʰʻʶˊʺ ˁʰʽ ˃ʶˍʱ ˋʶ 

ʰˋˍʰʻʺ ʶˉʽ˒ʱ˄ʶʽʰΣ ˃ˇ˄ˇˉˇʵʽˁʺ ˋˍʺˊʽ˅ʹ ˃ʶ ̀ ˍˊˇ˒ʺ ˍʹˌ ˁʶ˒ʰ˂ʺˌ ʰˊʽˋˍʶˊʱ ˁʰʽ ʵʶ˅ʽʱΦ  

  ɼʰʻΩ ˈ˂ʹ ˍʹ ʵʽʱˊˁʶʽʰ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌΣ ˇʽ ʰˋˁʺˋʶʽˌ ˉˊˇˋʰˊ˃ˈʸˇ˄ˍʰ˄ ˃ʶ ʲʱˋʹ ˍʹ˄ ˉˊˈˇʵˇ 

ˁʰʽ ˍʽˌ ʰ˄ʱʴˁʶˌ ˍʹˌ ʰʻ˂ʺˍˊʽʰˌΦ ʆˇ ʰˋˁʹˋʽˇ˂ˈʴʽˇ ˔ʰˊʰˁˍʹˊʾʸˇ˄ˍʰ˄ ʰˉˈ ˋˍʰʵʽʰˁʺ ʰˏ˅ʹˋʹ ˍʹˌ 

ʶˉʽʲʱˊˎ˄ˋʹˌΣ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ʶˉʽˍʶˎ˔ʻʶʾ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ʰ˄ˍˇ˔ʺˌΣ ˍʹˌ ʵˏ˄ʰ˃ʹˌ ˁʰʽ ˍʹˌ ʶˎ˂ˎʴʽˋʾʰˌ ˍ˖˄ 

ˋ˔ʶˍʽˁ˗˄ ˃ˎʿˁ˗˄ ˇ˃ʱʵ˖˄Φ 

  ʅˍʹ˄ ˍʶ˂ʶˎˍʰʾʰ ˋˎ˄ʷʵˊʽʰ ʹ ʰʻ˂ʺˍˊʽʰ ˃ʰˌ ʰˉʱ˄ˍʹˋʶ ˋˍˇ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ Yhh{ ʴʽʰ ˍˇ 

ˍˊʰˎ˃ʰˍʽˋ˃ʷ˄ˇ ʴˈ˄ʰˍˇΦ ʅˍˇ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ ʰˎˍˈ ʹ ʰʻ˂ʺˍˊʽʰ ʶ˅ʷ˒ˊʰˋʶ ˍʹ˄ ʵʾˁʹ ˍʹˌ ʱˉˇ˕ʹ ʴʽʰ ˍˇ 

ˉ˗ˌ ʰʽˋʻʱ˄ʶˍʰʽ ˃ʶ ˍˇ ʴˈ˄ʰˍˇ ˍʹˌ ˁʰʽ ˉˈˋˇ ˁʰ˂ʱ ˃ˉˇˊʶʾ ˄ʰ ʶˁˍʶ˂ʷˋʶʽ ˍʽˌ ˋˎ˄ʹʻʽˋ˃ʷ˄ʶˌ ˍʹˌ 

ʵˊʰˋˍʹˊʽˈˍʹˍʶˌΦ ɴˉˊʶˉʶ ˄ʰ ʶˉʽ˂ʷ˅ʶʽ ˋʶ ˁʱʻʶ ʶˊ˗ˍʹˋʹ ʷ˄ʰ ˁˇˎˍʱˁʽ ˉˇˎ ʰ˄ˍʽˉˊˇˋ˖ˉʶˏʶʽ ˈˋˇ 

ˁʰ˂ˏˍʶˊʰ ʴʾ˄ʶˍʰʽ ʰˎˍˈ ˉˇˎ ˄ʽ˗ʻʶʽΦ ʁʽ ʶˉʽ˂ˇʴʷˌ ˋˍʰ ˁˇˎˍʱˁʽʰ ʺˍʰ˄Υ ˉˈˍʶΣ ˋˉʱ˄ʽʰΣ ˃ʶˊʽˁʷˌ ˒ˈˊʶˌΣ 

ˋˎ˔˄ʱ ˁʰʽ ˉʱ˄ˍˇˍʶΦ 

  ɳˉʾˋʹˌ ʷʴʽ˄ʶ ʰ˅ʽˇ˂ˈʴʹˋʹ ˋʶ ʽˋˇˁʽ˄ʹˍʽˁˈ ˃ʹ˔ʱ˄ʹ˃ʰΦ ɶ ʰ˅ʽˇ˂ˈʴʹˋʹ ʷʴʽ˄ʶ ˁʰʽ ˋˍˇ 

ˍˊʰˎ˃ʰˍʽˋ˃ʷ˄ˇ ʱˁˊˇ ˁʰʽ ˋˍˇ ˎʴʽʷˌ ˁʰʽ ˋˍˈ˔ˇˌ ʺˍʰ˄ ˄ʰ ˋˎʴˁˊʾ˄ˇˎ˃ʶ ˍʽˌ ˍʽ˃ʷˌ ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˁʰʽ 

ˁʰˍʱ ˉˈˋˇ ˎˉʱˊ˔ʶʽ ˋˎ˃˃ʶˍˊʾʰ ˋˍʰ ʵˎˇ ʱˁˊʰΦ ʆˇ ʽˋˇˁʽ˄ʹˍʽˁˈ ˃ʹ˔ʱ˄ʹ˃ʰ ʶʾ˄ʰʽ ʷ˄ʰ ʰˉˈ ˍʰ ˁʰ˂ˏˍʶˊʰ 

˃ʹ˔ʰ˄ʺ˃ʰˍʰ ˋˍˇ ˔˗ˊˇ ˍʹˌ ˒ˎˋʽˇʻʶˊʰˉʶʾʰˌΣ ˍˈˋˇ ˋˍˇ˄ ˍˇ˃ʷʰ ˍʹˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌΣ ˈˋˇ ˁʰʽ ˋˍʹ˄ 

ʰˉˇˁʰˍʱˋˍʰˋʹ ˁʰʽ ˉˊˈ˂ʹ˕ʹ ˃ˎˇˋˁʶ˂ʶˍʽˁ˗˄ ˁʰʽ ʰʻ˂ʹˍʽˁ˗˄ ˁʰˁ˗ˋʶ˖˄Φ ɶ ʰʻ˂ʺˍˊʽʰ ˉˊʰʴ˃ʰˍˇˉˇʾʹˋʶ 

ʷ˄ʰ ʽˋˇˁʽ˄ʹˍʽˁˈ ˍʶˋˍ Σ˃ʶ ʶˏˊˇˌ ˁʾ˄ʹˋʹˌ  л ̄ς 90̄ Φ ʁ ʷ˂ʶʴ˔ˇˌ ʷʴʽ˄ʶ ˋˍʽˌ 60̄κǎŜŎ όп ʶˉʰ˄ʰ˂ʺ˕ʶʽˌύ ˁʰʽ 

ˋˍʽˌ мулκ̄ǎŜŎ όмл ʶˉʰ˄ʰ˂ʺ˕ʶʽˌύΦ ʅˎ˃˒˗˄ʰ ˃ʶ ˍʰ ǎǘŀƴŘŀǊǘ ƻǊǘƘƻǇŜŘƛƪŀΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʷʵʶʽ˅ʰ˄ тл҈ 

ˋˎ˃˃ʶˍˊʾʰΦ 

ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ 

ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ʺˍʰ˄ ʻʶˍʽˁʱΣ ˃ʶ ˍʹ˄ ʰʻ˂ʺˍˊʽʰ ˄ʰ 

ˇ˂ˇˁ˂ʹˊ˗˄ʶʽ ʶˉʽˍˎ˔˗ˌ ˍʽˌ ʰˋˁʺˋʶʽˌ ˔˖ˊʾˌ ˄ʰ ʶ˃˒ʰ˄ʾʸʶʽ ˋˎ˃ˉˍ˗˃ʰˍʰ ˉˈ˄ˇˎ ˁʰʽ ˉʶˊʽˇˊʽˋ˃ˇˏ ˍʹˌ 
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ˁʾ˄ʹˋʹˌ ˃ʶˍʱ ʰˉˈ ˁʱʻʶ ˋˎ˄ʶʵˊʾʰΦ ɶ ʰʻ˂ʺˍˊʽʰ ʰˉʱ˄ˍʹˋʶ ʻʶˍʽˁʱ ˋˍˇ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ  YƻǎǎΣ ˋ˔ʶˍʽˁʱ 

˃ʶ ˍʹ˄ ˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰ ˍˇˎ ʴˈ˄ʰˍˇˌ ˍʹˌΣ ˍʰ ˋˎ˃ˉˍ˗˃ʰˍʰΣ ˍʹ˄ ʵˎˋˁʰ˃˕ʾʰΣ ˍˇ ˉˈ˄ˇ ˁʰʽ ˍʽˌ 

ˁʰʻʹ˃ʶˊʽ˄ʷˌ ˍʹˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌΦ ɳˉʽˉ˂ʷˇ˄Σ ˉʰˊʰˍʹˊʺʻʹˁʰ˄ ʰ˅ʽˇˋʹ˃ʶʾ˖ˍʶˌ ʲʶ˂ˍʽ˗ˋʶʽˌ ˋˍˇ ʶˏˊˇˌ 

ˁʾ˄ʹˋʹˌ ˍˇˎ ʴˈ˄ʰˍˇˌ ˁʰʽ ʰˏ˅ʹˋʹ ˍʹˌ ʵˏ˄ʰ˃ʹˌ ˍˇˎ ˍʶˍˊʰˁʷ˒ʰ˂ˇˎΦ ʆˇ ʽˋˇˁʽ˄ʹˍʽˁˈ ˍʶˋˍ ʷʵʶʽ˅ʶ ˈˍʽ 

ˎˉʱˊ˔ʶʽ ˋˎ˃˃ʶˍˊʾʰ тл҈ ˃ʶˍʰ˅ˏ ˍˇˎ ˎʴʽˇˏˌ ˁʰʽ ˍˇˎ ˍˊʰˎ˃ʰˍʽˋ˃ʷ˄ˇˎ ʱˁˊˇˎΦ 

  ɾʶ ʲʱˋʹ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ʽˋˇˁʽ˄ʹˍʽˁʺˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˋʶ ˋˎ˄ʵˎʰˋ˃ˈ ˃ʶ ˍʹ˄ ʷ˂˂ʶʽ˕ʹ 

ˉˈ˄ˇˎ ˁʰʽ ˇʽʵʺ˃ʰˍˇˌ ʻʶ˖ˊʶʾˍʰʽ ˈˍʽ ʹ ʰʻ˂ʺˍˊʽʰ ʶʾ˄ʰʽ ʷˍˇʽ˃ʹ ˄ʰ ˅ʶˁʽ˄ʺˋʶʽ ʵˊˇ˃ʽˁʷˌ ʰˋˁʺˋʶʽˌ ˈˉ˖ˌ ˍˇ 

ˍˊʷ˅ʽ˃ˇΦ 

ʅˎʸʺˍʹˋʹ - ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ 

  ʆʰ ˍʶ˂ʶˎˍʰʾʰ ˔ˊˈ˄ʽʰΣ ˎˉʱˊ˔ʶʽ ʰˎ˅ʰ˄ˈ˃ʶ˄ˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ʴʽʰ ˍʹ˄ ˁʰˍʰ˄ˈʹˋʹ ˁʰʽ ˍʹ˄ ʶˉʽ˄ˈʹˋʹ 

ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁ˗˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ʴʽʰ ˍʹ˄ ˎˉˇˋˍʺˊʽ˅ʹ ˍ˖˄ ʰʻ˂ʹˍ˗˄Φ ɮˎˍʺ ʹ ʷˁʻʶˋʹ 

ˉʰˊˇˎˋʽʱʸʶʽ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˃ʽʰˌ ˃ʶ˂ʷˍʹˌ ˉʶˊʾˉˍ˖ˋʹˌ ˉˇˎ ʶʾ˔ʶ ˖ˌ ˋˍˈ˔ˇ ˄ʰ ˋ˔ʶʵʽʱˋʶʽ ˁʰʽ ˄ʰ 

ʶ˒ʰˊ˃ˈˋʶʽ ʷ˄ʰ ˉˊˇˋʰˊ˃ˇˋ˃ʷ˄ˇ ˉˊˈʴˊʰ˃˃ʰ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ʴʽʰ ˃ʽʰ ʶˊʰˋʽˍʷ˔˄ʹ ʵˊˇ˃ʷʰ ˇˊʶʽ˄ˇˏ 

ˍˊʶ˅ʾ˃ʰˍˇˌ ˃ʶˍʱ ʰˉˈ ˊʺ˅ʹ ʷˋ˖ ˃ʹ˄ʾˋˁˇˎΦ ʆˇ  ˉˊˈʴˊʰ˃˃ʰ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˉʶˊʽ˂ʱ˃ʲʰ˄ʶ ʰˋˁʺˋʶʽˌ ʴʽʰ 

ˍʹ˄ ʰ˄ʱˁˍʹˋʹ ˍˇˎ ʶˏˊˇˎˌ ˁʾ˄ʹˋʹˌΣ ˍʹˌ ˃ˎʿˁʺˌ ʵˏ˄ʰ˃ʹˌΣ ˍʹˌ ʽˋˇˊˊˇˉʾʰˌ ˁʰʽ ˍʹˌ ʽʵʽˇʵʶˁˍʽˁˈˍʹˍʰˌΦ 

  ʆʰ ʶˎˊʺ˃ʰˍʰ ʰˎˍʱ ˋˎ˄ʱʵˇˎ˄ ˃ʶ ˉˊˇʹʴˇˏ˃ʶ˄ʶˌ ʷˊʶˎ˄ʶˌ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ 

ˍ˖˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˃ʶˍʱ ˍʹ˄ ʰˉˇˁʰˍʱˋˍʰˋʹ ˍˇˎ ˃ʹ˄ʾˋˁˇˎΦ ʅˎ˃ˉʶˊʰˋ˃ʰˍʽˁʱ ʹ 

ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˍˇˎ ʶ˄ ˂ˈʴˇˎ ˉʶˊʽˋˍʰˍʽˁˇˏ ˇʵʺʴʹˋʶ ˋˍʹ˄ ʰˉ˗˂ʶʽʰ ˍ˖˄ ʶˉ˗ʵˎ˄˖˄ ˋˎ˃ˉˍ˖˃ʱˍ˖˄ ˁʰʽ 

ˋˍʹ˄ ˉ˂ʺˊʹ ʶˉʰ˄ʷ˄ˍʰ˅ʹ ˍʹˌ ˋˍʽˌ ˁʰʻʹ˃ʶˊʽ˄ʷˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌΦ ɮ˄ˍʽ˂ʰ˃ʲʰ˄ˈ˃ʰˋˍʶ ˂ˇʽˉˈ˄ ˈˍʽ ʷ˄ʰ 

ʶ˅ʶʽʵʽˁʶˎ˃ʷ˄ˇ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˃ˉˇˊʶʾ ˄ʰ ˋˎ˃ʲʱ˂ʶʽ ˋʹ˃ʰ˄ˍʽˁʱ ˋˍʹ˄ ʰˉˇˁʰˍʱˋˍʰˋʹ 

ʶ˄ˈˌ ʰʻ˂ʹˍʺΣ ʰʻ˂ʺˍˊʽʰˌ  ˃ʶˍʱ ʰˉˈ ʰˊʻˊˇˋˁˇˉʽˁʺ ʰˉˇˁʰˍʱˋˍʰˋʹ ˃ʹ˄ʾˋˁˇˎΦ 
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Abstract 

Meniscus tears are common sports injuries, with injuries to the inner meniscus observed much 

more frequently than those to the outer meniscus. The menisci significantly contribute to the 

absorption of pressures applied to the knee joint, the distribution of loads, stabilization, and 

lubrication of the knee joint surfaces. Athletes participating in sports with rotational movements are 

prone to meniscus tears. The purpose of this case study was to design and implement a rehabilitation 

program for a female amateur mountain runner following an inner meniscus tear. The study sample 

consisted of a 36-year-old mountain runner, with a height of 1.70 meters and a weight of 63 kilograms. 

The goal of the rehabilitation program was to recover the range of motion, improve muscle strength, 

balance, proprioception, and eliminate functional deficits. The rehabilitation program lasted from the 

4th to the 8th week after arthroscopic meniscus repair. The program included mobility exercises 

(passive and active), isometric quadriceps exercises, isotonic exercises, and closed and open kinetic 

chain exercises with progressive difficulty. The results of the study were positive, as the athlete was 

able to perform exercises without pain symptoms after the sessions, improved the range of motion of 

the knee, and increased quadriceps strength. In conclusion, a specialized rehabilitation program can 

be effective in the recovery of an athlete following arthroscopic meniscus repair. 

Key words: injury, knee menisci, rehabilitation program 
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ɽɳɹʆʁʇʄɱɹɼɶ ɮʃʁɼɮʆɮʅʆɮʅɶ ʅɳ ɳʊɶɰʁ ɮɸɽɶʆɶ ʃʁɲʁʅʊɮɹʄʁʇ ɳʄɮʅɹʆɳʋɿɹɼʁʇ ɳʃɹʃɳɲʁʇ 

ɾɳʆɮ ɮʃʁ ɮɿʆɹɼɮʆɮʅʆɮʅɶ ʃʄʁʅɸɹʁʇ ʋɹɮʅʆʁʇ ʅʇɿɲɳʅɾʁʇ 

ʅˍˇʿˁˇˍʾʵˇˎ ʆΦ 1Σ ɱʽˇ˒ˍˋʾʵˇˎ ɮΦ1Σ ɱʽʰ˄˄ʰˁʱˁʹˌ ʋΦ1 Σ ɾʰˊʽ˄ʾʵʹˌ  ɾΦ1Σ ɰˇˋʲˇ˂ʾʵˇˎ ɼΦ2 

 

1ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʅ˔ˇ˂ʺ ɳˉʽˋˍʺ˃ʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ ɮʻ˂ʹˍʽˋ˃ˇˏ 

2ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɾʰˁʶʵˇ˄ʾʰˌΣ ʆ˃ʺ˃ʰ ɳˁˉʰʽʵʶˎˍʽˁʺˌ ˁʰʽ ɼˇʽ˄˖˄ʽˁʺˌ ʃˇ˂ʽˍʽˁʺ 

 

ʃʶˊʾ˂ʹ˕ʹ                                               

ɶ ́ ʺ˅ʹ ˍˇˎ ˉˊˈˋʻʽˇˎ ˔ʽʰˋˍˇˏ ˋˎ˄ʵʷˋ˃ˇˎ ʶʾ˄ʰʽ ˇ ˋˎ˄ʹʻʷˋˍʶˊˇˌ ʰʻ˂ʹˍʽˁˈˌ ˍˊʰˎ˃ʰˍʽˋ˃ˈˌ ˍˇˎ 
ʴˈ˄ʰˍˇˌΦ ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ˉʶˊʽˉˍ˖ˋʽˇ˂ˇʴʽˁʺˌ ˃ʶ˂ʷˍʹˌ ʺˍʰ˄ ˄ʰ ˋ˔ʶʵʽʰˋˍʶʾ ˁʰʽ ˄ʰ ʶ˒ʰˊ˃ˇˋˍʶʾ 
ˉˊˈʴˊʰ˃˃ʰ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˋʶ ʷ˒ʹʲˇ ʰʻ˂ʹˍʺ ˉˇʵˇˋ˒ʰʾˊˇˎΣ ʶˊʰˋʽˍʶ˔˄ʽˁˇˏ ʶˉʽˉʷʵˇˎΣ ˉˇˎ ˎˉʷˋˍʹ 
ˇ˂ʽˁʺ ˊʺ˅ʹ ˉˊˈˋʻʽˇˎ ˔ʽʰˋˍˇˏ ˋˎ˄ʵʷˋ˃ˇˎΦ ɲʶʾʴ˃ʰ ˍʹˌ ˃ʶ˂ʷˍʹˌ ʰˉˇˍʷ˂ʶˋʶ  ˉˇʵˇˋ˒ʰʽˊʽˋˍʺˌ  мр ʶˍ˗˄Σ 
ˏ˕ˇˎˌ мΣсфΣ со ˁʽ˂˗˄ ˉˇˎ ˎˉˇʲ˂ʺʻʹˁʶ ˋʶ ˔ʶʽˊˇˎˊʴʶʾˇ ʰ˄ˍʽˁʰˍʱˋˍʰˋʹˌ ˉˊˈˋʻʽˇˎ ˔ʽʰˋˍˇˏ 
ˋˎ˄ʵʷˋ˃ˇˎΦ ʅˍˈ˔ˇˌ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ʺˍʰ˄ ʹ ˃ʶʴʽˋˍˇˉˇʾʹˋʹ ˍʹˌ ʵˏ˄ʰ˃ʹˌΣ ʹ 
ʶˉʰ˄ʶˁˉʰʾʵʶˎˋʹ ˍʹˌ ʽʵʽˇʵʶˁˍʽˁʺˌ ʽˁʰ˄ˈˍʹˍʰˌΣ ʹ ˉ˂ʺˊʹˌ ˋˍʰʻʶˊˈˍʹˍʰ - ˂ ʶʽˍˇˎˊʴʽˁˈˍʹˍʰ ˍˇˎ ʴˈ˄ʰˍˇˌΣ 
ʹ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ʴʶ˄ʽˁʺˌ ˁʰʽ ʶʽʵʽˁʺˌ ˒ˎˋʽˁʺˌ ˁʰˍʱˋˍʰˋʹˌ ˁʰʽ ˍʷ˂ˇˌ ʹ ˂ʶʽˍˇˎˊʴʽˁʺ ʶˉʰ˄ʷ˄ˍʰ˅ʹ ˍˇˎ 
ʰʻ˂ʹˍʺ ˋˍʹ˄ ˉˊˇˉˈ˄ʹˋʹ ˍˇˎ ʰʻ˂ʺ˃ʰˍˇˌΦ ʁ ˉʶʽˊʰ˃ʰˍʽˁˈˌ ˋ˔ʶʵʽʰˋ˃ˈˌ ˉʶˊʽ˂ʱ˃ʲʰ˄ʶ ˍʹ˄ 
ʰˉˇˁʰˍʱˋˍʰˋʹ ˍˇˎ ʰʻ˂ʹˍʺ ʰˉˈ  ˍʹ˄ нмʹ ʷ˖ˌ ˍʹ˄ олʹ ʶʲʵˇ˃ʱʵʰΣ ˃ʶˍʱ ˍʹ˄ ʶˉʷ˃ʲʰˋʹ ʰ˄ˍʽˁʰˍʱˋˍʰˋʹˌ 
ˉˊˇˋʻʾˇˎ ˔ʽʰˋˍˇˏ ˋˎ˄ʵʷˋ˃ˇˎΦ ʆˇ ˉˊˈʴˊʰ˃˃ʰ ʶ˃ˉʶˊʽʶʾ˔ʶ ʰˋˁʺˋʶʽˌ ʶ˄ʵˎ˄ʱ˃˖ˋʹˌ ˋˏʴˁʶ˄ˍˊʹˌ ˁʰʽ 
ʷˁˁʶ˄ˍˊʹˌ ˃ˎʿˁʺˌ ʶ˄ʶˊʴˇˉˇʾʹˋʹˌΣ ˁ˂ʶʽˋˍʺˌ ˁʰʽ ʰ˄ˇʽ˔ˍʺˌ ˁʽ˄ʹˍʽˁʺˌ ʰ˂ˎˋʾʵʰˌΦ ɶ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ 
ʽˋˇˊˊˇˉʾʰˌ ˁʰʽ ʹ ʶˉʰ˄ʶˁˉʰʾʵʶˎˋʹ ˍʹˌ ʽʵʽˇʵʶˁˍʽˁʺˌ ʽˁʰ˄ˈˍʹˍʰˌ ʷʴʽ˄ʶ ˃ʷˋ˖ ˍ˖˄ ˍʶ˔˄ʽˁ˗˄ ʵʶ˅ʽˇˍʺˍ˖˄ 
ˍˇˎ ʰʻ˂ʺ˃ʰˍˇˌΦ ɳ˒ʰˊ˃ˈˋˍʹˁʰ˄ ˉ˂ʶʽˇ˃ʶˍˊʽˁʷˌ ʰˋˁʺˋʶʽˌ ˉˊˇˌ ˈ˂ʶˌ ˍʽˌ ˁʰˍʶˎʻˏ˄ˋʶʽˌΦ ɶ ˉˊˇˉˈ˄ʹˋʹ 
ʴʹˉʷʵˇˎ ˅ʶˁʾ˄ʹˋʶ ˃ʶ ʶ˄ʰ˂˂ʰʴʺ ˉʶˊˉʰˍʺ˃ʰˍˇˌ ˁʰʽ ʶ˂ʰ˒ˊʽˇˏ ˍˊʶ˅ʾ˃ʰˍˇˌ ˃ʶ ˉˊˇˇʵʶˎˍʽˁʱ ʰˎ˅ʰ˄ˈ˃ʶ˄ˇ 
˔ˊˈ˄ˇ ˁʰʽ ʷ˄ˍʰˋʹΣ ˍˊʷ˅ʽ˃ˇ ˋʶ ˇ˔ˍʱˊʽʰΣ ʰ˂˂ʰʴʷˌ ˁʰˍʶˏʻˎ˄ˋʹˌΣ ʰˉˈˍˇ˃ˇ ˋˍʰ˃ʱˍʹ˃ʰ  ˁʰʽ  ˅ʶˁʾ˄ʹ˃ʰ ˁʰʽ 
ˋˎ˄ʵˎʰˋ˃ˇˏˌ ˍ˖˄ ˉˊˇʹʴˇˎ˃ʷ˄˖˄ ʵʶ˅ʽˇˍʺˍ˖˄Φ ʅˍʰ ˍʶ˂ʶˎˍʰʾʰ ˋˍʱʵʽʰ ʷʴʽ˄ʰ˄ ˂ʶʽˍˇˎˊʴʽˁʷˌ ʰˋˁʺˋʶʽˌ 
ˍˇˎ ʰʻ˂ʺ˃ʰˍˇˌ ˋʶ ʶ˂ʶʴ˔ˈ˃ʶ˄ˇ ˉʶˊʽʲʱ˂˂ˇ˄Φ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ˃ʶ˂ʷˍʹˌ ʺˍʰ˄ ʻʶˍʽˁʱΣ ˁʰʻ˗ˌ ˇ 
ʰʻ˂ʹˍʺˌ ʵʽʰˍʺˊʹˋʶ ˍˇ ˉ˂ʺˊʶˌ ʶˏˊˇˌ ˁʾ˄ʹˋʹˌΣ ˉʰˊˇˎˋʾʰˋʶ ˁʰ˂ʺ ˋˍʰʻʶˊˈˍʹˍʰ ˍʹˌ ʱˊʻˊ˖ˋʹˌ ˁʰʽ 
ʰˉˇˎˋʾʰ ˇʽʵʺ˃ʰˍˇˌ ˁʰʽ ˉˈ˄ˇˎΦ ɱʽʰ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍˇˎ ʰʻ˂ʹˍʺ ˃ʶˍʱ ˍʹ˄ ˇ˂ˇˁ˂ʺˊ˖ˋʹ ˍʹˌ 
ʰˉˇˁʰˍʱˋˍʰˋʹˌΣ ʹ ʽˋˇˊˊˇˉʾʰ ʰ˅ʽˇ˂ˇʴʺʻʹˁʶ ˃ʷˋ˖ ˍʹˌ ́ ˂ʶˁˍˊˇ˄ʽˁʺˌ ˉ˂ʰˍ˒ˈˊ˃ʰˌ aC¢ .ƻŘȅǘŜŀƳǿƻǊƪ 
˃ʶ ʵʾˋˁˇ ʽˋˇˊˊˇˉʾʰˌ ¢ƻƎǳ /ƘŀƭƭŜƴƎŜΣ ˃ʶˍˊʺʻʹˁʶ ʹ ʵˏ˄ʰ˃ʹ ˍ˖˄ ˍʶˍˊʰˁʶ˒ʱ˂˖˄Σ ˍʷ˂ˇˌ 
ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ о ˃ˇ˄ˇˉˇʵʽˁʱ ˍʶˋˍ ʰ˂˃ʱˍ˖˄Φ ʅˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ʵʶ˄ ˉʰˊʰˍʹˊʺʻʹˁʰ˄ ʰˋˎ˃˃ʶˍˊʾʶˌ 
˃ʶˍʰ˅ˏ ˍˇˎ ˍˊʰˎ˃ʰˍʽˋ˃ʷ˄ˇˎ ˁʰʽ ˍˇˎ ˎʴʽˇˏˌ ʱˁˊˇˎ ˋʶ ˁʰ˄ʷ˄ʰ ʰˉˈ ˍʰ ˍʶˋˍ ˉˇˎ ʶ˒ʰˊ˃ˈˋˍʹˁʰ˄Φ 
ʅˎ˃ˉʶˊʰˋ˃ʰˍʽˁʱΣ ʷ˄ʰ ʶ˅ʶʽʵʽˁʶˎ˃ʷ˄ˇ ˉˊˈʴˊʰ˃˃ʰ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˃ʶˍʱ ʰˉˈ ʰ˄ˍʽˁʰˍʱˋˍʰˋʹ ˉˊˈˋʻʽˇˎ 
˔ʽʰˋˍˇˏ ˃ˉˇˊʶʾ ˄ʰ ʶʾ˄ʰʽ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈ ˋˍʹ˄ ʶ˅ʱ˂ʶʽ˕ʹ ˃ˎʿˁ˗˄ ˁʰʽ ˂ʶʽˍˇˎˊʴʽˁ˗˄ ʶ˂˂ʶʽ˃˃ʱˍ˖˄ 
˃ʶˍʰ˅ˏ ˍ˖˄ ʵˎˇ ʱˁˊ˖˄Φ  
 

ɽʷ˅ʶʽˌ-ɼ˂ʶʽʵʽʱΥ ˉˊˈˋʻʽˇˌ ˔ʽʰˋˍˈˌΣ ʰˉˇˁʰˍʱˋˍʰˋʹΣ ˍˊʰˎ˃ʰˍʽˋ˃ˈˌ Σ ʶˉʽˋˍˊˇ˒ʺ ˋˍˇ ʱʻ˂ʹ˃ʰ   

 

ɲʽʶˏʻˎ˄ˋʹ ʰ˂˂ʹ˂ˇʴˊʰ˒ʾʰˌΥ  

ʅˍˇʿˁˇˍʾʵˇˎ ʆˊʽʰ˄ˍʰ˒ˎ˂˂ʽʱ   

ɲʽʶˏʻˎ˄ˋʹΥ ʃʰˏ˂ˇˎ ɾʶ˂ʱ нп Σ сумлл ɮ˂ʶ˅ʰ˄ʵˊˇˏˉˇ˂ʹ 

ʆʹ˂: 6934113055      

E-mail: triastoi@phyed.duth.gr    

mailto:triastoi@phyed.duth.gr


31̌  ɲʽʶʻ˄ʷˌ ʅˎ˄ʷʵˊʽˇ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ ɮʻ˂ʹˍʽˋ˃ˇˏ 
9-мм ɹˇˎ˄ʾˇˎ нлно  ɼˇ˃ˇˍʹ˄ʺ 

 

ɮʻ˂ʹˍʽˁʷˌ ɼʰˁ˗ˋʶʽˌ ˁʰʽ ɮˉˇˁʰˍʱˋˍʰˋʹ 
 
 

87 
 

 

ɽɳɹʆʁʇʄɱɹɼɶ ɮʃʁɼɮʆɮʅʆɮʅɶ ʅɳ ɳʊɶɰʁ ɮɸɽɶʆɶ ʃʁɲʁʅʊɮɹʄʁʇ ɳʄɮʅɹʆɳʋɿɹɼʁʇ ɳʃɹʃɳɲʁʇ 

ɾɳʆɮ ɮʃʁ ɮɿʆɹɼɮʆɮʅʆɮʅɶ ʃʄʁʅɸɹʁʇ ʋɹɮʅʆʁʇ ʅʇɿɲɳʅɾʁʇ 

ɳʽˋʰʴ˖ʴʺ 

ɶ ˁˏˊʽʰ ˋˍʰʻʶˊˈˍʹˍʰ ˍʹˌ ʱˊʻˊ˖ˋʹˌ ˍˇˎ ʴˈ˄ʰˍˇˌ  ˉʰˊʷ˔ʶˍʰʽ ʰˉˈ ˍˇˎˌ ˋˎ˄ʵʷˋ˃ˇˎˌ ˍʹˌΦ ʁʽ 

ˁˎˊʽˈˍʶˊˇʽ ˋˏ˄ʵʶˋ˃ˇʽ ˍʹˌ ʱˊʻˊ˖ˋʹˌ ˍˇˎ ʴˈ˄ʰˍˇˌ ʶʾ˄ʰʽ ˇ ʃˊˈˋʻʽˇˌ ˁʰʽ ˇ ʁˉʾˋʻʽˇˌ ʋʽʰˋˍˈˌ ʅˏ˄ʵʶˋ˃ˇˌ 

ˁʰʽ ˇ ɴˋ˖  ˁʰʽ ɴ˅˖ ʃ˂ʱʴʽˇˌ ˋˏ˄ʵʶˋ˃ˇˌΦ ʁ ʃˊˈˋʻʽˇˌ ʋʽʰˋˍˈˌ ʅˏ˄ʵʶˋ˃ˇˌ όʃʋʅύ ʵʶ˄ ʶˉʽˍˊʷˉʶʽ ˍʹ˄ 

ˉˊˈˋʻʽʰ ˃ʶˍʰˍˈˉʽˋʹ ˍʹˌ ˁ˄ʺ˃ʹˌ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍˇ˄ ˃ʹˊʽʰʾˇΣ ʶ˄˗ ʲˇʹʻʱ  ˄ʰ ζˁ˂ʶʽʵ˗ˋʶʽη ˍˇ ʴˈ˄ʰˍˇ ˋˍʹ 

ʻʷˋʹ ˉ˂ʺˊˇˎˌ ʷˁˍʰˋʹˌΣ ˉʰˊʱ˂˂ʹ˂ʰ ʶ˃ˉˇʵʾʸʶʽ ˍʹ˄ ˎˉʶˊʷˁˍʰˋʹΦ ʂˍʰ˄ ˇ ʃʋʅ ʵʽʰˍʰʻʶʾ ˁʰʽ ˋˍʹ ˋˎ˄ʷ˔ʶʽʰ  

ˎˉʶˊʵʽʰˍʰʻʶʾ ʷ˔ʶʽ ˖ˌ ʰˉˇˍʷ˂ʶˋ˃ʰ ˍʹ ˃ʶˊʽˁʺ ʺ ˇ˂ʽˁʺ ˊʺ˅ʹ ˍˇˎ όɾʱ˂˂ʽˇˎΣ ɱʽˇ˒ˍˋʾʵˇˎΣ ʃʱ˒ʹˌ ϧ 

ɼˇˏˍˊʰ нлмрύΦ 

ʍˌ ʻʶˊʰˉʶʾʰ ˋˍˇ˄ ˍˊʰˎ˃ʰˍʽˋ˃ˈ ˍˇˎ ʃʋʅ ʶˉʽ˂ʷʴʶˍʰʽΥ мύ ʹ ˋˎ˄ˍʹˊʹˍʽˁʺ ʰˉˇˁʰˍʱˋˍʰˋʹΣ    

ώʰˁˇ˂ˇˎʻˇˏ˃ʶ˄ʹ ʰˉˈ ʰ˄ˍʽˁʰˍʱˋˍʰˋʹ ˍˇˎ ʃˊˈˋʻʽˇˎ ʋʽʰˋˍˇˏ ʅˎ˄ʵʷˋ˃ˇˎ όɮʃʋʅύ ˃ˈ˄ˇ ʰ˄ ˇʽ ʰˋʻʶ˄ʶʾˌ 

ˉʰˊˇˎˋʽʱˋˇˎ˄ ˂ʶʽˍˇˎˊʴʽˁʺ ʰˋˍʱʻʶʽʰϐ нύ ʹ ɮʃʋʅ  ˃ʶ ˃ʶˍʶʴ˔ʶʽˊʹˍʽˁʺ ʰˉˇˁʰˍʱˋˍʰˋʹ оύ ˉˊˇʶʴ˔ʶʽˊʹˍʽˁʺ 

ʰˉˇˁʰˍʱˋˍʰˋʹ ʰˁˇ˂ˇˎʻˇˏ˃ʶ˄ʹ ʰˉˈ ɮʃʋʅΣ ˃ʶˍʶʴ˔ʶʽˊʹˍʽˁʺ ʰˉˇˁʰˍʱˋˍʰˋʹ όCƛƭōŀȅ ϧ DǊƛƴŘŜƳ нлмфύΦ 

ʅʶ ʰˋʻʶ˄ʶʾˌ ˉˇˎ ˎˉˇʲʱ˂˂ˇ˄ˍʰʽ ˋʶ ɮʃʋʅΣ ʹ ʶˉʽ˂ˇʴʺ ˍˇˎ ˃ˇˋ˔ʶˏ˃ʰˍˇˌ ʻʰ ˉˊʷˉʶʽ ˄ʰ ˂ʰ˃ʲʱ˄ʶˍʰʽ ˎˉˈ˕ʹ 

ˋˍʹ ˃ʶˍʶʴ˔ʶʽˊʹˍʽˁʺ ʰˉˇˁʰˍʱˋˍʰˋʹ ˁ ʰʻ˗ˌ ˍˇ ˃ˈˋ˔ʶˎ˃ʰ ʶˉʽʴˇ˄ʰˍʽʵʽˁˇˏ ˍʷ˄ˇ˄ˍʰ ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ ˉˈ˄ˇ ˋˍˇ 

ˋʹ˃ʶʾˇ  ˁʰʽ ʰʵˎ˄ʰ˃ʾʰ ˍˇˎ ˍʶˍˊʰˁʷ˒ʰ˂ˇˎΣ ʶ˄˗ ˋʶ ˃ˈˋ˔ʶˎ˃ʰ ʰˉˈ ˍˇˎˌ ˇˉʾˋʻʽˇˎˌ ˃ʹˊʽʰʾˇˎˌ 

ˉʰˊʰˍʹˊʶʾˍʰʽ ʰʵˎ˄ʰ˃ʾʰ ˋˍʹ˄ ˁʱ˃˕ʹ ˍˇˎ ʴˈ˄ʰˍˇˌ ˋʶ ʰˎ˅ʹ˃ʷ˄ʶˌ ʴ˖˄ʾʶˌ όtƛƴŎȊŜǿǎƪƛΣ [ȅƳŀƴΣ {ŀƭƳƻƴΣ 

wǳǎǎŜƭƭΣ wƻŜ ϧ [ƛƴƪƭŀǘŜǊΣ нллтύΦ  

ɶ ˊʺ˅ʹ ˍˇˎ ʃʋʅ ˉʰˊʰˍʹˊʶʾˍʰʽ ˋˎ˔˄ˈˍʶˊʰ ˋʶ ˄ʶˈˍʶˊˇˎˌ ʰʻ˂ʹˍʷˌ ˉˇˎ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˋʶ 

ʰʻ˂ʺ˃ʰˍʰ ˎ˕ʹ˂ˇˏ ˁʽ˄ʵˏ˄ˇˎ ˉˇˎ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇˎ˄ h ˂˂ʰʴʷˌ ˁʰˍʶˏʻˎ˄ˋʹˌ ˁʰʽ ˋˍˊˇ˒ʽˁʷˌ ˁʽ˄ʺˋʶʽˌΣ ˈˉ˖ˌ 

ˍˇ ˃ˉʱˋˁʶˍΣ ˍˇ ˉˇʵˈˋ˒ʰʽˊˇΣ ˁʰʽ ˍˇ ˋˁʽ όBrophy, Stepan, Silvers & MandelbaumΣ нлмрύΦ ʅˍˇˎˌ 

ˉʶˊʽˋˋˈˍʶˊˇˎˌ ʰʻ˂ʹˍʷˌ ˉˇˎ ʶˉʽʻˎ˃ˇˏ˄ ˄ʰ ˋˎ˄ʶ˔ʾˋˇˎ˄ ˍˇ˄ ʰʻ˂ʹˍʽˋ˃ˈ ˃ʶˍʱ ʰˉˈ ˍˊʰˎ˃ʰˍʽˋ˃ˈ ˍˇˎ ʃʋʅ  

ˋˎ˄ʽˋˍʱˍʰʽ ʹ ɮʃʋʅ (Marx , Jones, Angel, Wickiewicz & Warren, 2013). 

ʁʽ ˒ʱˋʶʽˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˃ʶˍʱ ʰˉˈ ˊʺ˅ʹ ʃʋʅ ʶʾ˄ʰʽ ˉʷ˄ˍʶΥ мύ ʃˊˇʶʴ˔ʶʽˊʹˍʽˁʺ ˒ʱˋʹ ɹ ʽʰ ˈˋˇˎˌ 

ʶˉʽ˂ʷʴˇˎ˄ ɮʃʋʅ нύ ʁ˅ʶʾʰ ˒ʱˋʹ  ˃ ʶˍʱ ʰˉˈ ˊʺ˅ʹ ʃʋʅ ʺ ɮʃʋʅ оύ ɳ˄ʵʽʱ˃ʶˋʹΣ пύ ɾʶˍʰʴʶ˄ʷˋˍʶˊʹ рύ ʊʱˋʹ 

ˋˎ˄ʶ˔ʽʸˈ˃ʶ˄ʹˌ ˉˊˇˋˍʰˋʾʰˌ ʰˉˈ ʶˉʰ˄ʰˍˊʰˎ˃ʰˍʽˋ˃ˈΦ ɶ ˃ʶˍʱʲʰˋʹ ʰˉˈ ˍʹ ˃ʽʰ ˒ʱˋʹ ˋˍʹ˄ ʱ˂˂ʹ 

ˋˎ˃ʲʰʾ˄ʶʽ ˃ˈ˄ˇ ˈˍʰ˄ ˇ ʰˋʻʶ˄ʺˌ ˉ˂ʹˊˇʾ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˁˊʽˍʺˊʽʰΦ ʆʰ ˁˊʽˍʺˊʽʰ ʰˎˍʱ ʵʽʰˋ˒ʰ˂ʾʸˇˎ˄ ˈˍʽ 

ʹ ˉˊˈˇʵˇˌ ˋˍʹ˄ ʰˉˇˁʰˍʱˋˍʰˋʹ ʵʶ˄ ˅ʶˉʶˊ˄ʱ ˍʹ ˂ʶʽˍˇˎˊʴʽˁʺ ˁʰʽ ʲʽˇ˂ˇʴʽˁʺ ʽˁʰ˄ˈˍʹˍʰ ˍˇˎ ʴˈ˄ʰˍˇˌ 

όCƛƭōŀȅ ϧ DǊƛƴŘŜƳ нлмфύΦ ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʹˌ ˉʶˊʽˉˍ˖ˋʽˇ˂ˇʴʽˁʺˌ ˃ʶ˂ʷˍʹˌ ʺˍʰ˄ ˄ʰ ˋ˔ʶʵʽʰˋˍʶʾ ˁʰʽ 

˄ʰ ʶ˒ʰˊ˃ˇˋˍʶʾ ˉˊˈʴˊʰ˃˃ʰ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˋʶ ʷ˒ʹʲˇ ʰʻ˂ʹˍʺ ˉˇʵˇˋ˒ʰʾˊˇˎΣ ʶˊʰˋʽˍʶ˔˄ʽˁˇˏ 

ʶˉʽˉʷʵˇˎΣ ˉˇˎ ˎˉʷˋˍʹ ˊʺ˅ʹ ˉˊˈˋʻʽˇˎ ˔ʽʰˋˍˇˏ ˋˎ˄ʵʷˋ˃ˇˎΦ 

ɾʷʻˇʵˇˌ 

ɲʶʾʴ˃ʰ   

ʆˇ ʵʶʾʴ˃ʰ ʰˉˇˍʷ˂ʶˋʶ ˃ʰʻʹˍʺˌ ʴˎ˃˄ʱˋʽˇˎ мр ʶˍ˗˄Σ ˉˇʵˇˋ˒ʰʽˊʽˋˍʺˌ ʶˊʰˋʽˍʶ˔˄ʽˁˇˏ ʶˉʽˉʷʵˇˎΣ 

ˇ ˇˉˇʾˇˌ ˎˉʷˋˍʹ ˊʺ˅ʹ ʃʋʅ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ʰʴ˗˄ʰΦ ɮ˅ʽˇˋʹ˃ʶʾ˖ˍˇ ʶʾ˄ʰʽ ˈˍʽ ʰ˄ˍʽ˂ʺ˒ʻʹˁʶ ˍˇ˄ 

ˍˊʰˎ˃ʰˍʽˋ˃ˈ ˍˇˎ ˍʹ˄ ʶˉˈ˃ʶ˄ʹ ʹ˃ʷˊʰ ˈˍʰ˄ ˁʰʽ ˉʰˊʰˍʺˊʹˋʶ ˍˇ ˇʾʵʹ˃ʰ ˋˍʹ˄ ʱˊʻˊ˖ˋʹ ˍˇˎ ʴˈ˄ʰˍˇˌΦ 

ʃˊʽ˄ ˍˇ˄ ˍˊʰˎ˃ʰˍʽˋ˃ˈ ˍˇˎΣ ʶʾ˔ʶ ˁʱʻʶ ʶʲʵˇ˃ʱʵʰ ʰʴ˗˄ʰ ˁʰʽ  ˉˊˇˉˇ˄ˇˏ˄ˍʰ˄  п ˒ˇˊʷˌ ˍʹ˄ ʶʲʵˇ˃ʱʵʰ  

ʴʽʰ н ˗ˊʶˌΦ  

https://pubmed.ncbi.nlm.nih.gov/?term=Filbay%20SR%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Grindem%20H%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Filbay%20SR%5BAuthor%5D
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ʃʶʽˊʰ˃ʰˍʽˁˈˌ ˋ˔ʶʵʽʰˋ˃ˈˌ  

ʅˍˈ˔ˇˌ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ʺˍʰ˄ ʹ ˃ʶʴʽˋˍˇˉˇʾʹˋʹ ˍʹˌ ʵˏ˄ʰ˃ʹˌΣ ʹ 

ʶˉʰ˄ʶˁˉʰʾʵʶˎˋʹ ˍʹˌ ʽʵʽˇʵʶˁˍʽˁʺˌ ʽˁʰ˄ˈˍʹˍʰˌΣ ʹ ˉ˂ʺˊʹˌ ˋˍʰʻʶˊˈˍʹˍʰ - ˂ ʶʽˍˇˎˊʴʽˁˈˍʹˍʰ ˍˇˎ ʴˈ˄ʰˍˇˌΣ 

ʹ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ʴʶ˄ʽˁʺˌ ˁʰʽ ʶʽʵʽˁʺˌ ˒ˎˋʽˁʺˌ ˁʰˍʱˋˍʰˋʹˌ ˁʰʽ ʹ ˂ʶʽˍˇˎˊʴʽˁʺ ʶˉʰ˄ʷ˄ˍʰ˅ʹ ˍˇˎ ʰʻ˂ʹˍʺ 

ˋˍʹ˄ ˉˊˇˉˈ˄ʹˋʹ ˍˇˎ ʰʻ˂ʺ˃ʰˍˇˌΦ ʁ ˉʶʽˊʰ˃ʰˍʽˁˈˌ ˋ˔ʶʵʽʰˋ˃ˈˌ ˉʶˊʽ˂ʱ˃ʲʰ˄ʶ ˍʹ˄ ʰˉˇˁʰˍʱˋˍʰˋʹ ˍˇˎ 

ʰʻ˂ʹˍʺ ʰˉˈ ˍʹ˄ нмʹ ʷ˖ˌ ˍʹ˄ олʹ˃ʶˍʶʴ˔ʶʽˊʹˍʽˁʺ ʶʲʵˇ˃ʱʵʰΦ ɶ ˉˊˇˉˈ˄ʹˋʹ ʴˎ˃˄ʰˋˍʹˊʾˇˎ ˉʶˊʽʶʾ˔ʶ 

ˋˍʰˍʽˁˈ ˉˇʵʺ˂ʰˍˇΣ ʵˎ˄ʰ˃ʽˁʷˌ ˁʰʽ ˋˍʰˍʽˁʷˌ ʵʽʰˍʱˋʶʽˌΦ ɳ˄ʵˎ˄ʱ˃˖ˋʹ ˃ʶ ˁʱ˃˕ʶʽˌ ˁʰʽ ʶˁˍʱˋʶʽˌ ˁ˄ʺ˃ʹˌΣ 

ʹ˃ʽˁʰʻʾˋ˃ʰˍʰ ˁʰʽ step-ups ˃ʶ ˃ˉʱˊʰΣ ʴʷ˒ˎˊʶˌ ˃ʶ ˁˏ˂ʽˋʹ ˃ʶʴʱ˂ʹˌ ˃ˉʱ˂ʰˌΣ ŘŜŀŘ ƭƛŦǘǎ ˃ʶ ʰ˂ˍʺˊʶˌ ˁʰʽ 

˃ʶˍʰˁʽ˄ʺˋʶʽˌ ˉˊˇˌ ˈ˂ʶˌ ˍʽˌ ˁʰˍʶˎʻˏ˄ˋʶʽˌ ˃ʶ ˂ʱˋˍʽ˔ˇ ˁʱˍ˖ ʰˉˈ ˍˇ ʴˈ˄ʰˍˇΦ ʁʽ ʰˋˁʺˋʶʽˌ ʽˋˇˊˊˇˉʾʰˌ ˁʰʽ 

ʽʵʽˇʵʶˁˍʽˁˈˍʹˍʰˌ ʴʽ˄ˈˍʰ˄ ˋʶ ˍˊʰ˃ˉˇ˂ʾ˄ˇ ˁʰʽ ʊˇˎˋˁ˖ˍˈ ɾʰ˅ʽ˂ʱˊʽ ɹˋˇˊˊˇˉʾʰˌ, ʶ˄˗ ˇʽ ˉ˂ʶʽˇ˃ʶˍˊʽˁʷˌ 

ˋʶ ˋˍʶˉ ˁʰʽ ˍˊʰ˃ˉˇ˂ʾ˄ˇΦ ɶ ˉˊˇˉˈ˄ʹˋʹ ʴʹˉʷʵˇˎ ˉʶˊʽ˂ʱ˃ʲʰ˄ʶ ʶ˄ʰ˂˂ʰʴʺ ˉʶˊˉʰˍʺ˃ʰˍˇˌ ˃ʶ ˔ʰ˂ʰˊˈ 

ˍˊʷ˅ʽ˃ˇ Σˍˊʷ˅ʽ˃ˇ ʰˎ˅ʰ˄ˈ˃ʶ˄ʹˌ ˁʰʽ ʶ˄ʰ˂˂ʰˋˋˈ˃ʶ˄ʹˌ ʵʽʱˊˁʶʽʰˌ ˁʰʽ ʷ˄ˍʰˋʹˌΣ ʵˊˇ˃ʽˁʷˌ ʰˋˁʺˋʶʽˌΣ 

ˉ˂ʶʽˇ˃ʶˍˊʽˁʷˌ ʰˉˈ ʵʽˉˇʵʽˁʷˌ ˋʶ ˃ˇ˄ˇˉˇʵʽˁʷˌ ˉˊˇˌ ˈ˂ʶˌ ˍʽˌ ˁʰˍʶˎʻˏ˄ˋʶʽˌΣ ˃ʶ ʶ˄ʰ˂˂ʰʴʺ ˁʰˍʶˏʻˎ˄ˋʹˌ 

ˁʰʽ ˃ʶ ˋˏʴ˔ˊˇ˄ʹ ˋˍˊˇ˒ʺΣ ʰ˄ˇʾʴ˃ʰˍʰΣ sprint ˃ʶ ʰˉˈˍˇ˃ʹ ʰ˂˂ʰʴʺ ˁʰˍʶˏʻˎ˄ˋʹˌΣ ˍˊʷ˅ʽ˃ˇ ˃ʶ ʰˉˈˍˇ˃ˇ 

ˋˍʰ˃ʱˍʹ˃ʰ ˁʰʽ ˅ʶˁʾ˄ʹ˃ʰ  ˁʰʽ ˋˎ˄ʵˎʰˋ˃ˇˏˌ ˈ˂˖˄ ˍ˖˄ ˉˊˇʹʴˇˎ˃ʷ˄˖˄ ʵʶ˅ʽˇˍʺˍ˖˄Φ ʅˍʰ ˍʶ˂ʶˎˍʰʾʰ 

ˋˍʱʵʽʰ ˉˊˇˋˍʷʻʹˁʰ˄ ˂ʶʽˍˇˎˊʴʽˁʷˌ ʰˋˁʺˋʶʽˌ ˍˇˎ ʰʻ˂ʺ˃ʰˍˇˌ ˋʶ ʶ˂ʶʴ˔ˈ˃ʶ˄ˇ ˉʶˊʽʲʱ˂˂ˇ˄Φ 

ɲˇˁʽ˃ʰˋʾʶˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ  

ɶ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍˇˎ ʰʻ˂ʹˍʺ ˃ʶˍʱ ˍʹ˄ ˇ˂ˇˁ˂ʺˊ˖ˋʹ ˍʹˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ʷʴʽ˄ʶ ˃ʶΥ  

ʆʶˋˍ ɮ˅ʽˇ˂ˈʴʹˋʹˌ ɹʵʽˇʵʶˁˍʽˁˈˍʹˍʰˌ ˁʰʽ ɹˋˇˊˊˇˉʾʰˌ όaC¢ .ƻŘȅǘŜŀƳǿƻǊƪύΥ ɶ ʰ˅ʽˇ˂ˈʴʹˋʹ ʷʴʽ˄ʶ 

ˋˍˇ ʶˉʾˉʶʵˇ оΣ ˃ʶ ˃ˇ˄ˇˉˇʵʽˁʺ ˋˍʺˊʽ˅ʹ ˋˍˇ ¢ƻƎǳ /ƘŀƭƭŜƴƎŜ discΣ ˃ʶ ʰˉˈˁ˂ʽˋʹ ʰˉˈ ˍˇ ˇˊʽʸˈ˄ˍʽˇ ʶˉʾˉʶʵˇ 

ˋʶ ˉˊˈˋʻʽʰ-ˇˉʾˋʻʽʰ ˁʰˍʶˏʻˎ˄ˋʹΣ ˋʶ ˉ˂ʱʴʽʰ ˁʰˍʶˏʻˎ˄ˋʹ ˁʰʽ ˋˎ˄ʵˎʰˋˍʽˁʱ  

ɾʷˍˊʹˋʹ ˍʹˌ ʵˏ˄ʰ˃ʹˌ ˍ˖˄ ˍʶˍˊʰˁʶ˒ʱ˂˖˄Υ ɶ ˃ʷˍˊʹˋʹ ʷʴʽ˄ʶ ˋʶ ɾʹ˔ʱ˄ʹ˃ʰ ɳˁˍʱˋʶ˖˄ ʃˇʵʽ˗˄ 

AmilaΦ ɴˉʶʽˍʰ ʰˉˈ ˎˉˇ˂ˇʴʽˋ˃ˈ ˍˇˎ ˎˉˇ˃ʷʴʽˋˍˇˎ ˒ˇˊˍʾˇˎΣ ˃ʶ ˍʹ˄ ʶ˅ʾˋ˖ˋʹ ˉˊˈʲ˂ʶ˕ʹˌ ˃ʷʴʽˋˍˇˎ 

˒ˇˊˍʾˇˎ ˍˇˎ Beachle [MAEҐɰʱˊˇˌx(1+(0,033xɮˊʽʻ˃ˈ ɳˉʰ˄ʰ˂ʺ˕ʶ˖˄ύϐ ˎˉˇ˂ˇʴʾˋˍʹˁʶ ʹ ɾʷʴʽˋˍʹ 

ɮˉˈ˂ˎˍʹ ɳˉʰ˄ʱ˂ʹ˕ʹ όɾɮɳύΦ ɾʶˍʱ ʰˉˈ ʰ˄ʱˉʰˎˋʹΣ ʷʴʽ˄ʶ ˃ʾʰ ɾɮɳ ˃ʶ ˁʱʻʶ ʱˁˊˇΦ ʃˊˇʹʴʺʻʹˁʶ 

ˉˊˇʻʷˊ˃ʰ˄ˋʹ млΩ ˋʶ ˉˇʵʺ˂ʰˍˇ ʴˎ˃˄ʰˋˍʽˁʺˌ ˁʰʽ ʵʽʰˍʱˋʶʽˌΦ   

Single hop test: ʁ ʰʻ˂ʹˍʺˌ ʶˁˍʷ˂ʶˋʶ ʷ˄ʰ ˃ˇ˄ˇˉˇʵʽˁˈ ʱ˂˃ʰ ˁʰˍʱ ˃ʺˁˇˌΦ ɼʰˍʰʴˊʱ˒ʹˁʰ˄ ˍˊʾʰ 

ʱ˂˃ʰˍʰ ˃ʶ ˁʱʻʶ ʱˁˊˇ ʴʽʰ ˄ʰ ˎˉˇ˂ˇʴʽˋˍʶʾ ˇ ˃ʷˋˇˌ ˈˊˇˌ όɾΦʁύ ˍˇˎˌ ( Logerstedt et al 2012). 

Triple hop test: ʁ ʰʻ˂ʹˍʺˌ ʶˁˍʷ˂ʶˋʶ ˃ˇ˄ˇˉˇʵʽˁˈΣ ˍˊʽˉ˂ˈ ʵʽʰʵˇ˔ʽˁˈ ʱ˂˃ʰ ˁʰˍʱ ˃ʺˁˇˌΣ ˍˊʾʰ 

ʱ˂˃ʰˍʰ ˁ ʰˍʰʴˊʱ˒ʹˁʰ˄ ʰˉˈ ˁʱʻʶ ʱˁˊˇ ˁʰʽ ˎˉˇ˂ˇʴʾˋˍʹˁʶ ˇ ɾΦʁ ˍˇˎˌ όLogerstedt et al 2012)  

Cross-over hop testΥ ɳˁˍʶ˂ʷˋˍʹˁʶ ˃ˇ˄ˇˉˇʵʽˁʱΣ ˍˊʽˉ˂ˈ ˋˍʰˎˊ˖ˍˈ ʱ˂˃ʰΣ ˉʱ˄˖ ʰˉˈ ʴˊʰ˃˃ʺ 

15cm. ɼʰˍʰʴˊʱ˒ʹˁʰ˄ ˍˊʾʰ ʱ˂˃ʰˍʰ ˃ʶ ˁʱʻʶ ʱˁˊˇ ʴʽʰ ˄ʰ ˎˉˇ˂ˇʴʽˋˍʶʾ ˇ ɾΦʁ ό[ƻƎŜǊǎǘŜŘǘ et al 2012).   

ʃˊʽ˄ ʰˉˈ ˍʰ ˍʶˋˍ ʴʽ˄ˈˍʰ˄ ʵˇˁʽ˃ʰˋˍʽˁʷˌ ˉˊˇˋˉʱʻʶʽʶˌΣ ʴʽʰ ʶ˅ˇʽˁʶʾ˖ˋʹ ˃ʶ ˍʹ ˋ˖ˋˍʺ ˍʶ˔˄ʽˁʺ ˍ˖˄ 

ʰ˂˃ʱˍ˖˄Φ ɼʰˍʰʴˊʱ˒ʹˁʰ˄ ˃ˈ˄ˇ ʱ˂˃ʰˍʰ ˃ʶ ˋˍʰʻʶˊʺ ˉˊˇˋʴʶʾ˖ˋʹΦ ʋˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ˇ ɲʶʾˁˍʹˌ 

ʅˎ˃˃ʶˍˊʾʰˌ ɯˁˊˇˎ όɲʅɮ Ґ ώʶʴ˔ʶʽˊʽˋ˃ʷ˄ˇ κ ˎʴʽʷˌϐ ϝ мллύΣ ˒ˎˋʽˇ˂ˇʴʽˁʺ ʻʶ˖ˊʺʻʹˁʶ ˋˎ˃˃ʶˍˊʾʰ ˈˍʰ˄ ɲʅɮ 

җ фл҈ όThomee et al нлммύΦ ʅʶ ˈ˂ʶˌ ˍʽˌ ʵˇˁʽ˃ʰˋʾʶˌ ˉˊˇʹʴˇˏ˄ˍʰ˄  ˍˇ ˎʴʽʷˌ ʱˁˊˇΦ ʆʰ  ˍʶˋˍ ʰ˂˃ʱˍ˖˄  

ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ˋʶ ʶˉˈ˃ʶ˄ʹ ˋˎ˄ʶʵˊʾʰ ʷˉʶʽˍʰ ʰˉˈ ʵˏˇ ʹ˃ʷˊʶˌΦ 
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ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ 

ʅˏ˃˒˖˄ʰ ˃ʶ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍ˖˄ ʰ˅ʽˇ˂ˇʴʺˋʶ˖˄ ʵʶ˄ ˉʰˊʰˍʹˊʺʻʹˁʰ˄ ʰˋˎ˃˃ʶˍˊʾʶˌ ˃ʶˍʰ˅ˏ 

ˍˇˎ ʶʴ˔ʶʽˊʽˋ˃ʷ˄ˇˎ ˁʰʽ ˍˇˎ ˎʴʽˇˏˌ ʱˁˊˇˎ ˋʶ ˁʰ˄ʷ˄ʰ ʰˉˈ ˍʰ ˍʶˋˍ ˉˇˎ ʶ˒ʰˊ˃ˈˋˍʹˁʰ˄Σ ʵʶ˄ 

ˉʰˊʰˍʹˊʺʻʹˁʰ˄ ʶ˂˂ʶʾ˃ʰˍʰ ʽˋˇˊˊˇˉʾʰˌ ˁʰʽ ʽʵʽˇʵʶˁˍʽˁˈˍʹˍʰˌ ˁʰʻ˗ˌ ˁʰʽ ʹ ʰ˅ʽˇ˂ˈʴʹˋʹ   ʵˏ˄ʰ˃ʹˌ 

ˍʶˍˊʰˁʶ˒ʱ˂ˇˎ ʵʶ˄ ʷʵʶʽ˅ʶ ˃ˎʿˁʱ ʶ˂˂ʶʾ˃ʰˍʰ  όʃʾ˄ʰˁʰˌ мύΦ 

ʃʾ˄ʰˁʰˌ 1.ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ ɮ˅ʽˇ˂ˈʴʹˋʹˌ 

ɲʁɼɹɾɮʅɹɳʅ ʇɱɹɳʅ ɮɼʄʁ ɮɼʄʁ ɾɳ ɮʃʋʅ ɲʅɮ ό҈ύ 

ɹʵʽˇʵʶˁˍʽˁˈˍʹˍʰκ ɹˋˇˊˊˇˉʾʰ όˋˁˇˊύ 830/1000 756/1000 91% 

ɲˏ˄ʰ˃ʹ ˍʶˍˊʰˁʶ˒ʱ˂ˇˎόƪƎύ 35 kg 32,5 kg 92,3 % 

Single hop (m) 2,05-2,16-2,17 2,09-2,10-2,10 98,8 % 

Triple hop (m)  5,60-6,14-5,90 5,70-5,40-5,53 99,2 % 

Cross-over hop (cm)  5,72-5,70-5,94 5,56-5,70-5,94 99,3% 

ʅˎʸʺˍʹˋʹ ς ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ 

ʆˇ ˉˊˈʴˊʰ˃˃ʰ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ʵʽʺˊˁʹˋʶ мл ʶʲʵˇ˃ʱʵʶˌΣ ʺˍʰ˄ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈ ˁʰʻ˗ˌ ˇ 

ʰʻ˂ʹˍʺˌ ˍʹˊ˗˄ˍʰˌ ˉʽˋˍʱ ˍˇ ˉˊ˖ˍˈˁˇ˂˂ˇ ˉˇˎ ˍˇˎ ʵˈʻʹˁʶ ˁʰʽ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ ʰˊ˔ʺ ˍʹˌ 

ˉˊˇˇʵʶˎˍʽˁˈˍʹˍʰˌ ˍʹˌ ʶˉʽʲʱˊˎ˄ˋʹˌΣ ˁʰˍʱ˒ʶˊʶ ˄ʰ ʶˁˍʶ˂ʶʾ ˈ˂ʶˌ ˍʽˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˔˖ˊʾˌ 

ˋˎ˃ˉˍ˗˃ʰˍʰ ˉˈ˄ˇˎ ˁʰʽ ʵˎˋˁʰ˃˕ʾʰˌΦ ʅˏ˃˒˖˄ʰ ˃ʶ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍ˖˄ ʰ˅ʽˇ˂ˇʴʺˋʶ˖˄ ʵʶ˄ 

ˉʰˊʰˍʹˊʺʻʹˁʰ˄ ʰˋˎ˃˃ʶˍˊʾʶˌ ˃ʶˍʰ˅ˏ ˍˇˎ ˍˊʰˎ˃ʰˍʽˋ˃ʷ˄ˇˎ ˁʰʽ ˍˇˎ ˎʴʽˇˏˌ ʱˁˊˇˎ ˋʶ ˁʰ˄ʷ˄ʰ ʰˉˈ ˍʰ 

ˍʶˋˍ ˉˇˎ ʶ˒ʰˊ˃ˈˋˍʹˁʰ˄Φ ʁ ʰʻ˂ʹˍʺˌ ʺˍʰ˄ ʷˍˇʽ˃ˇˌ ˄ʰ ˉʶˊʱˋʶʽ ˋˍˇ ʶˉˈ˃ʶ˄ˇ ˋˍʱʵʽˇ  ʰˉˇˁʰˍʱˋˍʰˋʹˌΣ 

˅ʶˁʽ˄˗˄ˍʰˌ ʰˋˁʺˋʶʽˌ ˎ˕ʹ˂ˇˏ ʶˉʽˉʷʵˇˎ ˍʶ˔˄ʽˁʺˌ ˍˇˎ ʰʻ˂ʺ˃ʰˍˇˌΣ ˃ʶˊʽˁʺ ʷ˄ˍʰ˅ʹ ˋˍʹ˄ ˉˊˇˉˈ˄ʹˋʹ ˃ʶ 

ˍʹ˄ ˇ˃ʱʵʰ ˁʰʽ h ˁˇ˂ˇˏʻ˖ˌ ˉ˂ʺˊʹ ʶˉʰ˄ʷ˄ˍʰ˅ʹ ˋˍˇ ʱʻ˂ʹ˃ʰΦ 

ɰʽʲ˂ʽˇʴˊʰ˒ʾʰ 

Brophy, R.H., Stepan, J.G., Silvers, H.J., Mandelbaum, B.R. (2015). Defending puts the anterior cruciate ligament at risk during 
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Abstract 

The rupture of the anterior cruciate ligament is the most common athletic knee injury. The 
aim of the present case study was to plan and implement a rehabilitation programme to an adolescent 
amateur athlete of football who suffered a rupture of the anterior cruciate ligament. The sample of 
the study was a 15-year-old footballer, 1.69 metres in height and 63 kilos in weight, who was subjected 
to surgery in order to reconstruct his anterior cruciate ligament. The aim of the rehabilitation 
programme was the maximization of strength, the re-education in terms of proprioception, the full 
stability and functionality of the knee, the improvement of his general and special fitness and, finally, 
the functional rehabilitation of the athlete to the training regime of his sport. The experimental 
planning included the rehabilitation of the athlete from the 21st to the 30st week after the operation 
of reconstruction of his anterior cruciate ligament. The programme included strength exercises of 
concentric and eccentric muscular activation, of closed and open kinetic chain. The improvement of 
the balance and the re-education of proprioception was achieved through the technical skills of the 
particular sport. Plyometric exercises were implemented to all directions. The field training started 
with an interchange of walking and light running, progressively increasing in time and intensity, 
running in 8-shaped courses, changes in direction, sudden start and stop of running and a combination 
of all the aforementioned skills. In the final stages, functional exercises were performed in a controlled 
environment. The results of the study were positive, as the athlete maintained the full range of 
movement, presented good stability of the joint and an absence of swelling or pain. To assess the 
athlete after the completion of the rehabilitation, his balance was assessed through the electronic 
platform MFT Bodyteamwork with a Togu Challenge balance board. In addition, the strength of his 
quadriceps was measured, and 3 single leg hop tests were executed. During the assessment, no 
asymmetry between the injured and the healthy limb was noted in any of the performed tests. In 
conclusion, a specialized rehabilitation programme after the reconstruction of an anterior cruciate 
ligament can be effective in eliminating muscular and functional deficits between the two limbs. 

Key words: anterior cruciate ligament, rehabilitation, injury, return to sport. 
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ɶ ɳʃɹɲʄɮʅɶ ʆɶʅ ʃʄʁʃʁɿɶʅɶʅ ɾʇɻɼɶʅ ɳɿɲʇɿɮɾʍʅɶʅ ʅʆʁ ɼʇʄɹɮʄʋʁ ɮɼʄʁ ʅʆɶ ɾʇɻɼɶ 

ɲʇɿɮɾɶ ʆʁʇ ɾɶ ɼʇʄɹɮʄʋʁʇ ɮɼʄʁʇ 

ɼˇˎ˃ˉʰˊʱˁʹˌ ʅˍΦΣ ɱʽˇ˒ˍˋʾʵˇˎ ɮΦΣ ɾʱ˂˂ʽˇˎ ʃΦΣ ɮʴʴʶ˂ˇˏˋʹˌ ɿΦ 

 

ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʅ˔ˇ˂ʺ ɳˉʽˋˍʺ˃ʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ ɮʻ˂ʹˍʽˋ˃ˇˏ 

 

ʃʶˊʾ˂ʹ˕ʹ 

ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ʷˊʶˎ˄ʰˌ ʺˍʰ˄ ˄ʰ ʵʽʶˊʶˎ˄ʺˋʶʽ ˍʽˌ ʶˉʽʵˊʱˋʶʽˌ ˍʹˌ ˉˊˇˉˈ˄ʹˋʹˌ ˃ˎʿˁʺˌ 

ʶ˄ʵˎ˄ʱ˃˖ˋʹˌ ˃ʶ ˍʹ ˔ˊʺˋʹ ʽˋˇˁʽ˄ʹˍʽˁˇˏ ʵˎ˄ʰ˃ˈ˃ʶˍˊˇˎ ˍˇˎ ˁˎˊʾʰˊ˔ˇˎ ˁʱˍ˖ ʱˁˊˇˎ ˋˍʹ ˃ˎʿˁʺ 

ʵˏ˄ʰ˃ʹΣ ˍʹ˄ ʽˁʰ˄ˈˍʹˍʰ ʽˋˇˊˊˇˉʾʰˌΣ ˋˍʹ˄ ʰ˂ˍʽˁʺ ʽˁʰ˄ˈˍʹˍʰˌ ˁʰʽ ʰ˄ˍˇ˔ʺ ˍˇˎ ˃ʹ ˁˎˊʾʰˊ˔ˇˎ ˁʱˍ˖ 

ʱˁˊˇˎΦ ʅˍʹ˄ ʷˊʶˎ˄ʰ ʷ˂ʰʲʰ˄ ˃ʷˊˇˌ ʵʶˁʰˉʷ˄ˍʶ ˎʴʽʶʾˌ ʱ˄ʵˊʶˌ όnҐмрύ ʹ˂ʽˁʾʰˌ му ʷ˖ˌ нн ʶˍ˗˄ όɾΦʁΦʹ˂ʽˁʾʰˌ 

Ґ нл ҕ мΣо ʷˍʹύ ˇʽ ˇˉˇʾˇʽ ʵʶ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ˋˎˋˍʹ˃ʰˍʽˁʱ ˋʶ ʰʻ˂ʹˍʽˁʷˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌΣ ʶ˄˗ ʵˈʻʹˁʶ ʹ 

ˇʵʹʴʾʰ ˄ʰ ˃ʹ ˋˎ˄ʶ˔ʾˋˇˎ˄ ˇˉˇʽʰʵʺˉˇˍʶ ˒ˎˋʽˁʺ ʵˊʰˋˍʹˊʽˈˍʹˍʰ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ˉʶʽˊʰ˃ʰˍʽˁʺˌ 

ˉʶˊʽˈʵˇˎΦ ɶ ˉʶʽˊʰ˃ʰˍʽˁʺ ˉʶˊʾˇʵˇˌ ʶʾ˔ʶ ʵʽʱˊˁʶʽʰ ˍʷˋˋʶˊʽˌ ʶʲʵˇ˃ʱʵʶˌΣ ʶ˄˗ ˍˇ ˉˊ˖ˍˈˁˇ˂˂ˇ 

ʶ˄ʵˎ˄ʱ˃˖ˋʹˌ ˉʶˊʽ˂ʱ˃ʲʰ˄ʶ мл ˋʶˍ ˍ˖˄ мл ˃ʷʴʽˋˍ˖˄ ʶˉʰ˄ʰ˂ʺ˕ʶ˖˄ ˋˍˇ ˁˎˊʾʰˊ˔ˇ ˁʱˍ˖ ʱˁˊˇ ˋˍˇ 

ʽˋˇˁʽ˄ʹˍʽˁˈ ˃ʹ˔ʱ˄ʹ˃ʰ Isoforce ˃ʶ ʴ˖˄ʽʰˁʺ ˍʰ˔ˏˍʹˍʰ мулʁ/sec ʴʽʰ ˍˊʶʽˌ ˒ˇˊʷˌ ˍʹ˄ ʶʲʵˇ˃ʱʵʰΦ ʃˊʽ˄ 

ˁʰʽ ˃ʶˍʱ ˍʹ˄ ˉʶʽˊʰ˃ʰˍʽˁʺ ˉʶˊʾˇʵˇ ʰ˅ʽˇ˂ˇʴʺʻʹˁʶ ʹ ˃ʷʴʽˋˍʹ ˃ˎʿˁʺ ʵˏ˄ʰ˃ʹ ˁʱ˃˕ʹˌ ˁʰʽ ʷˁˍʰˋʹˌ ˍˇˎ 

ʴˈ˄ʰˍˇˌ ˃ʶ ʴ˖˄ʽʰˁʺ ˍʰ˔ˏˍʹˍʰ сл ʁ ˁʰʽ мулʁ/sec ˋˍˇ ʽˋˇˁʽ˄ʹˍʽˁˈ ʵˎ˄ʰ˃ˈ˃ʶˍˊˇ IsoforceΣ ʹ ʽˁʰ˄ˈˍʹˍʰ 

ʽˋˇˊˊˇˉʾʰˌ ˋˍʹ ˉ˂ʰˍ˒ˈˊ˃ʰ ʽˋˇˊˊˇˉʾʰˌ BiodexΣ ˈˉˇˎ ˁʰˍʰʴˊʱ˒ˍʹˁʶ ˇ ʵʶʾˁˍʹˌ ˉˊˈˋʻʽʰˌκˇˉʾˋʻʽʰˌ 

ʰˉˈˁ˂ʽˋʹˌ ϥAPϥ ʷˋ˖-ʷ˅˖ ˉ˂ʱʴʽʰˌ ʰˉˈˁ˂ʽˋʹˌ ϥMLϥ ˁʰʽ ˋˎ˄ˇ˂ʽˁʺˌ ʰˉˈˁ˂ʽˋʹˌ ϥSIϥΣ ˁʰʽ ˍʷ˂ˇˌ ʹ ʰ˂ˍʽˁʺ 

ʽˁʰ˄ˈˍʹˍʰ ˁʰʽ ʰ˄ˍˇ˔ʺ ˃ʶ ˍʰ ˍʶˋˍ Ψʱ˂˃ʰ ˃ʶ ˍˇ ʷ˄ʰ ˁʱˍ˖ ʱˁˊˇΩΣ Ψˍˊʾʰ ʱ˂˃ʰˍʰ ˃ʶ ˍˇ ʷ˄ʰ ˁʱˍ˖ ʱˁˊˇΩ ˁʰʽ 

Ψʰ˄ˍˇ˔ʺ ˋˍʹ ʵˏ˄ʰ˃ʹ ˁʰʻʾˋ˃ʰˍˇˌΩΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ʰ˄ʱ˂ˎˋʹˌ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ʷʵʶʽ˅ʰ˄ ˋˍʰˍʽˋˍʽˁʱ 

ˋʹ˃ʰ˄ˍʽˁʺΥ мύ ʲʶ˂ˍʾ˖ˋʹ ˋˍʹ ˃ʷʴʽˋˍʹ ˃ˎʿˁʺ ʵˏ˄ʰ˃ʹ ˍ˖˄ ˁʰ˃ˉˍʺˊ˖˄ ˍˇˎ ˃ʹ ˁˎˊʾʰˊ˔ˇˎ ˁʱˍ˖ ʱˁˊˇˎ ˃ʶ 

ʴ˖˄ʽʰˁʺ ˍʰ˔ˏˍʹˍʰ мулʁ/secΣ нύ ˃ʶʾ˖ˋʹ ˍʹˌ ˉˊˈˋʻʽʰˌκˇˉʾˋʻʽʰˌ ʰˉˈˁ˂ʽˋʹˌ 'APϥ ˁʰʽ ˋˎ˄ˇ˂ʽˁʺˌ 

ʰˉˈˁ˂ʽˋʹˌ ϥSIϥ ʽˋˇˊˊˇˉʾʰˌΣ оύ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ʰ˂ˍʽˁʺˌ ʽˁʰ˄ˈˍʹˍʰˌ ˁʰʽ пύ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ʰ˄ˍˇ˔ʺˌ ˍʹˌ 

ʵˏ˄ʰ˃ʹˌ ʴʽʰ ˍˇ ˃ʹ ˁˎˊʾʰˊ˔ˇ ˁʱˍ˖ ʱˁˊˇΣ pғΦлрΦ ʊʰʾ˄ʶˍʰʽ ˈˍʽ ʹ ʶ˄ʵˎ˄ʱ˃˖ˋʹ ˍˇˎ ˁˎˊʾʰˊ˔ˇˎ ˁʱˍ˖ 

ʱˁˊˇˎ ˃ˉˇˊʶʾ ˄ʰ ʶˉʽ˒ʷˊʶʽ ʰ˂˂ʰʴʷˌ ˋˍʹ ʵˏ˄ʰ˃ʹΣ ˍʹ˄ ʰ˂ˍʽˁʺ ʽˁʰ˄ˈˍʹˍʰ ˁʰʽ ˍʹ˄ ʰ˄ˍˇ˔ʺ ˍˇˎ ˃ʹ 

ˁˎˊʾʰˊ˔ˇˎ ˁʱˍ˖ ʱˁˊˇˎΦ 
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ɶ ɳʃɹɲʄɮʅɶ ʆɶʅ ʃʄʁʃʁɿɶʅɶʅ ɾʇɻɼɶʅ ɳɿɲʇɿɮɾʍʅɶʅ ʅʆʁ ɼʇʄɹɮʄʋʁ ɮɼʄʁ ʅʆɶ ɾʇɻɼɶ 

ɲʇɿɮɾɶ ʆʁʇ ɾɶ ɼʇʄɹɮʄʋʁʇ ɮɼʄʁʇ 

 

ɳʽˋʰʴ˖ʴʺ 

ɶ ˉˊˇˉˈ˄ʹˋʹ ʵˏ˄ʰ˃ʹˌ ʰˉˇˍʶ˂ʶʾ ˃ʾʰ ʵʹ˃ˇ˒ʽ˂ʺ ˃ˇˊ˒ʺ ʶˁʴˏ˃˄ʰˋʹˌ ˍʰ ˍʶ˂ʶˎˍʰʾʰ ˔ˊˈ˄ʽʰ ˍˈˋˇ 

ˋˍˇ ˃ʰʸʽˁˈ ˈˋˇ ˁʰʽ ˋˍˇ˄ ʰʴ˖˄ʽˋˍʽˁˈ ʰʻ˂ʹˍʽˋ˃ˈΦ ɮˊˁʶˍʱ ˔ˊˈ˄ʽʰ ʰˉʰˋ˔ˇ˂ʶʾ ˉˇ˂˂ˇˏˌ ʶˊʶˎ˄ʹˍʷˌ ʹ 

ˋʹ˃ʰˋʾʰ ˉˊˇˉˈ˄ʹˋʹˌ ʵˏ˄ʰ˃ʹˌ ˍˇˎ ʶ˄ˈˌ ʱˁˊˇˎ ˁʰʽ ˇʽ ʶˉʽʵˊʱˋʶʽˌ ˍˇˎ ˋˍˇ ʱ˂˂ˇ ˋˍˇ ˍˇ˃ʷʰ ˍʹˌ 

ˉˊˇˉˇ˄ʹˍʽˁʺˌ ˁʰʽ ˍʹˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ˉˊˇˉˈ˄ʹˋʹˌ ʵˏ˄ʰ˃ʹˌ ˃ʽʰˌ ˉ˂ʶˎˊʱˌ 

ˋˍʹ˄ ʱ˂˂ʹ ʷ˔ʶʽ ʰˉˇʵˇʻʶʾ ˃ʶ ʵʽʰ˒ˇˊʶˍʽˁˇˏˌ ˈˊˇˎˌ ˈˉ˖ˌΥcross-transfer effect, cross education, cross 

exercise ˁʰʽ cross-trainingΦ ɮˉˈ ˍʽˌ ˉˊ˗ˍʶˌ ʷˊʶˎ˄ʶˌ ˉˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ʺˍʰ˄ ʰˎˍʺ ˍˇˎ 

Hellebrandt ˁ ʰʽ ˍ˖˄ ˋˎ˄ʶˊʴʰˍ˗˄ ˍˇˎ όмфптύ ˇʽ ˇˉˇʾˇʽ ˉˊˇˋˉʱʻʹˋʰ˄ ˄ʰ ʶ˅ʹʴʺˋˇˎ˄ ˍʹ ˃ʶˍʰ˒ʶˊˈ˃ʶ˄ʹ 

ʵˏ˄ʰ˃ʹ - ζ˃ʶˍʰ˒ʶˊˈ˃ʶ˄ˇ ʰˉˇˍʷ˂ʶˋ˃ʰη ˖ˌ ˃ʽʰ ʵʽʱ˔ˎˋʹ ˍˇˎ ˁʽ˄ʹˍʺˊʽˇˎ ʶˊʶʻʾˋ˃ʰˍˇˌ ˋˍˇ ʱ˂˂ˇ ˃ʷˊˇˌ 

ˍˇˎ ˋ˗˃ʰˍˇˌΦ ʁʽ ʶˊʶˎ˄ʹˍʷˌ ʶˁˍʾ˃ʹˋʰ˄ ˈˍʽ ˍˇ ʰˉˇˍʷ˂ʶˋ˃ʰ ˍˇˎ cross-education ʵʶ˄ ˉˊˇʷˊ˔ʶˍʰʽ ˃ˈ˄ˇ 

ʰˉˈ ˍʹ ʵʽʱ˔ˎˋʹ ˁʽ˄ʹˍʽˁ˗˄ ˗ˋʶ˖˄Φ ʅʹ˃ʰ˄ˍʽˁˈ ˊˈ˂ˇ ˉʰʾʸˇˎ˄ ˇʽ ʰ˄ˍʰ˄ʰˁ˂ʱˋʶʽˌ ˗ˋʶ˖˄ ˉˇˎ ˉˊˇʷˊ˔ˇ˄ˍʰʽ 

ʰˉˈ ˍˇ ʾʵʽˇ ˍˇ ˋ˗˃ʰ ˁʰʽ ʶ˄ʶˊʴˇˏ˄ ˉʱ˄˖ ˋˍˇ ʱˁˊˇ ˁʰʽ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ʰˉˈ ˍˇ ˋˍʷ˂ʶ˔ˇˌ ˍˇˎ ʶʴˁʶ˒ʱ˂ˇˎΦ 

 ʅˍʹ˄ ʶˉˇ˔ʺ ˃ʰˌ ʹ ʶˍʶˊˈˉ˂ʶˎˊʹ ˉˊˇˉˈ˄ʹˋʹ ˉˇˎ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˋˍʹ˄ ˅ʷ˄ʹ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ˃ʶ 

ˍˇ˄ ˈˊˇ cross-training ʺ cross-educationΣ ʶʾ˄ʰʽ ʹ ʰ˅ʽˇˉˇʾʹˋʹ ˍʹˌ ˉʰˊʶ˃ʲʰˍʽˁʺˌ ˁʽ˄ʹˍʽˁʺˌ 

ʵˊʰˋˍʹˊʽˈˍʹˍʰˌ ˋˍˇ ʷ˄ʰ ˋˁʷ˂ˇˌ ʴʽʰ ˍʹ˄ ˉˊʰʴ˃ʰˍˇˉˇʾʹˋʹ ʰ˂˂ʰʴ˗˄ ˋˍˇ˄ ʰ˄ˍʾˉ˂ʶˎˊˇ ˋˁʷ˂ˇˌ όZhou, 

нлллύΦ ɶ ʶˍʶˊˈˉ˂ʶˎˊʹ ˉˊˇˉˈ˄ʹˋʹ ˃ˉˇˊʶʾ ˄ʰ ʶ˄ʽˋ˔ˏˋʶʽ ʺ ˄ʰ ˃ʶʽ˗ˋʶʽ ˍʹ˄ ˁʽ˄ʹˍʽˁʺ ʵˊʰˋˍʹˊʽˈˍʹˍʰ ˁʰʽ 

ʶʽʵʽˁʱ ˋʶ ˇ˃ˈ˂ˇʴʶˌ ˃ˎʿˁʷˌ ˇ˃ʱʵʶˌ ˁʰʽ ˋʶ ˉˊˇˉˈ˄ʹˋʹ ʷˊʴˇˎ όBezerra et alΣ нллфύΦ ɶ ʶˉʾʵˊʰˋʹ ˍʹˌ 

ˉˊˇˉˈ˄ʹˋʹˌ ʷ˔ʶʽ ˍʶˁ˃ʹˊʽ˖ʻʶʾ ʶˁˍʶ˄˗ˌΣ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄˖˄ ˍ˖˄ ʰˉˇʵʶʽˁˍʽˁ˗˄ ˋˍˇʽ˔ʶʾ˖˄Σ ˈˍʽ ʹ 

˃ˇ˄ˇ˃ʶˊʺˌ ˉˊˇˉˈ˄ʹˋʹ ʵˏ˄ʰ˃ʹˌ ˉʰˊʱʴʶʽ ˃ʽˁˊʷˌ ʰˎ˅ʺˋʶʽˌ ˋˍʹ˄ ʶˍʶˊˈˉ˂ʶˎˊʹ ʵˏ˄ʰ˃ʹ όBowen et al, 

2022; Cuyul-Vłsquez et al, 2022; FariƷas et al, 2023). 

ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ʷˊʶˎ˄ʰˌ ʺˍʰ˄ ˄ʰ ʵʽʶˊʶˎ˄ʺˋʶʽ ˍʽˌ ʶˉʽʵˊʱˋʶʽˌ ˍʹˌ ˉˊˇˉˈ˄ʹˋʹˌ ˃ˎʿˁʺˌ 

ʶ˄ʵˎ˄ʱ˃˖ˋʹˌ ˃ʶ ˍʹ ˔ˊʺˋʹ ʽˋˇˁʽ˄ʹˍʽˁˇˏ ʵˎ˄ʰ˃ˈ˃ʶˍˊˇˎ ˍˇˎ ˁˎˊʾʰˊ˔ˇˎ ˁʱˍ˖ ʱˁˊˇˎ ˋˍʹ ˃ˎʿˁʺ 

ʵˏ˄ʰ˃ʹΣ ˍʹ˄ ʽˁʰ˄ˈˍʹˍʰ ʽˋˇˊˊˇˉʾʰˌΣ ˋˍʹ˄ ʰ˂ˍʽˁʺ ʽˁʰ˄ˈˍʹˍʰˌ ˁʰʽ ʰ˄ˍˇ˔ʺ ˍˇˎ ˃ʹ ˁˎˊʾʰˊ˔ˇˎ ˁʱˍ˖ 

ʱˁˊˇˎΦ 

ɾʷʻˇʵˇˌ 

ɲʶʾʴ˃ʰ 

ʅˍʹ˄ ʷˊʶˎ˄ʰ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ʶʻʶ˂ˇ˄ˍʽˁʱΣ ˃ʶˍʱ ʰˉˈ ʵʹ˃ˈˋʽʰ ʰ˄ʰˁˇʾ˄˖ˋʹ мр ˎʴʽʶʾˌ ʱ˄ʵˊʶˌ όn=15) 

ʹ˂ʽˁʾʰˌ му ʷ˖ˌ нн ʶˍ˗˄Φ ʂ˂ˇʽ ˇʽ ʶʻʶ˂ˇ˄ˍʷˌ ʵʶ˄ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ˋˎˋˍʹ˃ʰˍʽˁʱ ˋʶ ʰʻ˂ʹˍʽˁʷˌ 

ʵˊʰˋˍʹˊʽˈˍʹˍʶˌΦ 

ʃʶʽˊʰ˃ʰˍʽˁˈˌ ˋ˔ʶʵʽʰˋ˃ˈˌ  

ʁʽ ʵˇˁʽ˃ʰʸˈ˃ʶ˄ˇʽ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ όо ˒ˇˊʷˌκʶʲʵˇ˃ʱʵʰΣ п ʶʲʵˇ˃ʱʵʶˌύ ˋʶ ˉˊˈʴˊʰ˃˃ʰ 

ʽˋˇˁʽ˄ʹˍʽˁʺˌ ʶ˄ʵˎ˄ʱ˃˖ˋʹˌ ˃ʶ ˍʹ ˔ˊʺˋʹ ˍˇˎ Isoforce ʵˎ˄ʰ˃ˈ˃ʶˍˊˇˎ όмулʁ/secΣ мл ˋʶˍ ˍ˖˄ мл 

˃ʷʴʽˋˍ˖˄ ʶˉʰ˄ʰ˂ʺ˕ʶ˖˄ύΣ ʴʽʰ ˍˇˎˌ ʶˁˍʶʾ˄ˇ˄ˍʶˌ ˁʰʽ ˁʰ˃ˉˍʺˊʶˌ ˍˇˎ ʴˈ˄ʰˍˇˌ ˍˇˎ ˁˎˊʾʰˊ˔ˇ ˁʱˍ˖ ʱˁˊˇΦ 

ʃˊʽ˄ ˁʰʽ ˃ʶˍʱ ˍˇ ˍʷ˂ˇˌ ˍʹˌ ˉʶʽˊʰ˃ʰˍʽˁʺˌ ˉʶˊʽˈʵˇˎ ˍ˖˄ ˍʶˋˋʱˊ˖˄ ʶʲʵˇ˃ʱʵ˖˄ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ 

ˇʽ ʰˁˈ˂ˇˎʻʶˌ ʰ˅ʽˇ˂ˇʴʺˋʶʽˌΥ ʰύ ˍʶˋˍ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍʹˌ ˃ˎʿˁʺˌ ʵˏ˄ʰ˃ʹˌ όISOFORCE сл ˁʰʽ мулʁ/secύΣ ʲύ 

ʆʶˋˍ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍʹˌ ʽˋˇˊˊˇˉʾʰˌ όBIODEX STABILITYύΣ ʴύ ʱ˂˃ʰ ˃ʶ ˍˇ ʷ˄ʰ ˁʱˍ˖ ʱˁˊˇΣ ʵύ ˍˊʾʰ ʱ˂˃ʰˍʰ 

˃ʶ ˍˇ ʷ˄ʰ ˁʱˍ˖ ʱˁˊˇ ˁʰʽ ʶύ ʰ˄ˍˇ˔ʺ ˋˍʹ ʵˏ˄ʰ˃ʹ ˁʰʻʾˋ˃ʰˍˇˌΦ  

ʅˍʰˍʽˋˍʽˁʺ ʰ˄ʱ˂ˎˋʹ 
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ɱʽʰ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ˍˇ ˋˍʰˍʽˋˍʽˁˈ ˉʰˁʷˍˇ SPSS ver.23. 

ʃˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ʰ˄ʱ˂ˎˋʹ ˋˎ˔˄ˇˍʺˍ˖˄ όfrequencies testύΣ ˍˇ ˉʰˊʰ˃ʶˍˊʽˁˈ t test (One sample t test) 

ˁʰʽ ˍˇ ʸʶˎʴʰˊ˖ˍˈ t test (paired sample t test). 

ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ 

ɮˉˈ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʵʽʰˉʽˋˍ˗ʻʹˁʶ ʰˊ˔ʽˁʱ ˈˍʽ ˍʰ ʵˏˇ ˁʱˍ˖ ʱˁˊʰ ʵʶ˄ ʵʽʷ˒ʶˊʰ˄ ˃ʶˍʰ˅ˏ ˍˇˎˌ 

ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʱ ˋˍʹ ʵˏ˄ʰ˃ʹΣ ˍʹ˄ ʽˋˇˊˊˇˉʾʰΣ ˍʹ˄ ʰ˂ˍʽˁʺ ʽˁʰ˄ˈˍʹˍʰ ˁʰʽ ˍʹ˄ ʰ˄ˍˇ˔ʺ ˁʰˍʱ ˍʹ˄ 

ʰˊ˔ʽˁʺ ˃ʷˍˊʹˋʹΣ pҔΦлрΦ ɾʶˍʱ ˍˇ ˉˊˈʴˊʰ˃˃ʰ ˉʰˊʷ˃ʲʰˋʹˌ ʲʶ˂ˍʽ˗ʻʹˁʶ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʱ ʹ 

ʵˏ˄ʰ˃ʹ ˍ˖˄ ˁʰ˃ˉˍʺˊ˖˄ ˍˇˎ ʴˈ˄ʰˍˇˌ όt180
o = 3,083, df = 14, pғΦлрύΣ ʹ ʰ˂ˍʽˁʺ ʽˁʰ˄ˈˍʹˍʰ ˁʰʽ ʰ˄ˍˇ˔ʺ όt˃ˇ˄ˈ 

ʱ˂˃ʰ = 5,775, df = 14, p<0.5; tˍˊʽˉ˂ˈ ʱ˂˃ʰ = 5,708, df = 14, p<0.5; tˁʰʻʾˋ˃ʰˍʰ = 5,137, df = 14, pғлΦрύ ˍˇˎ ˃ʹ 

ˁˎˊʾʰˊ˔ˇˎ ˁʱˍ˖ ʱˁˊˇˎΦ ɳˉʽˉ˂ʷˇ˄Σ ˃ʶʽ˗ʻʹˁʶ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʱ ʹ ˉˊˈˋʻʽʰκˇˉʾˋʻʽʰ ʰˉˈˁ˂ʽˋʹ ΨAPΩ 

(tAP =2,912, df = 14, pғлΦрύ ˁʰʽ ʹ ˋˎ˄ˇ˂ʽˁʺ ʰˉˈˁ˂ʽˋʹ όtSI=2,940, df = 14, pғлΦрύΣ ʰˎˍˇˏΣ ʅ̝ ʺ˃ʰ мΦ  
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ʅˎʸʺˍʹˋʹ - ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ 

ʅˍˇ˄ ˔˗ˊˇ ˍʹˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ʹ ʵʽʰˋˍʰˎˊˇˏ˃ʶ˄ʹ ʶˁˉʰʾʵʶˎˋʹ ʷ˔ʶʽ ʶ˒ʰˊ˃ˇˋˍʶʾ ʶˎˊʷ˖ˌ ˍˈˋˇ 

ˋʶ ˉ˂ʹʻˎˋ˃ˈ ˃ʶ ˉʰʻʺˋʶʽˌ ˈˋˇ ˁʰʽ ˋʶ ˉ˂ʹʻˎˋ˃ˈ ˃ʶˍʱ ʰˉˈ ˁʰˁ˗ˋʶʽˌ ˋˍʰ ˁʱˍ˖ ʱˁˊʰ ˃ʶ ˁˏˊʽˇ ˋˍˈ˔ˇ 

˄ʰ ʰ˄ʰʵʶʾ˅ˇˎ˄ ˍˇ˄ ˊˈ˂ˇ ˍʹˌ ˖ˌ ˃ʷˊˇˌ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʱˋˁʹˋʹˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ʴʽʰ ˍʹ˄ ˉˊˈ˂ʹ˕ʹ 

ʶ˃˒ʱ˄ʽˋʹˌ ˃ˎʿˁ˗˄ ʰˋˎ˃˃ʶˍˊʽ˗˄ ˁʰʽ ˍʹ ʴˊʺʴˇˊʹ ˂ʶʽˍˇˎˊʴʽˁʺ ʶˉʰ˄ʷ˄ˍʰ˅ʹ ˋˍʰ ˒ˎˋʽˇ˂ˇʴʽˁʱ ʶˉʾˉʶʵʰ 

ˍˇˎ ˉʰʻˈ˄ˍˇˌ (Hortobłgyi et al, 2016; Harput et al, 2019; Zult et al, 2019; Bowen et al, 2022; Cuyul-

Vłsquez et al, 2022; FariƷas et al, 2023).  

ʅˍʹ˄ ˉʰˊˇˏˋʰ ʷˊʶˎ˄ʰ ˃ʶ˂ʶˍʺʻʹˁʶ ʹ ʶˉʾʵˊʰˋʹ ʶ˄ˈˌ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʽˋˇˁʽ˄ʹˍʽˁʺˌ 

ʶ˄ʵˎ˄ʱ˃˖ˋʹˌ ˍˇˎ ˁˎˊʾʰˊ˔ˇˎ ˁʱˍ˖ ʱˁˊˇˎ ˋˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ʵˏ˄ʰ˃ʹˌΣ ʽʵʽˇʵʶˁˍʽˁˈˍʹˍʰˌΣ ˁʰʽ ʰ˂ˍʽˁʺˌ 

ʽˁʰ˄ˈˍʹˍʰˌ ˍˇˎ ˃ʹ ˁˎˊʾʰˊ˔ˇˎ ˁʱˍ˖ ʱˁˊˇˎ ˋʶ ˎʴʽʶʾˌ ʶ˄ʺ˂ʽˁʶˌ ˉˇˎ ʵˊʰˋˍʹˊʽˇˉˇʽˇˏ˄ˍʰʽ ˉʶˊʽˋˍʰˋʽʰˁʱ 

˃ʶ ˍˇ˄ ʰʻ˂ʹˍʽˋ˃ˈΦ ʆʰ ʶˎˊʺ˃ʰˍʰ ˍʹˌ ʷˊʶˎ˄ʰˌ ʰˎˍʺˌ ˎˉˇʵʶʽˁ˄ˏˇˎ˄ ˈˍʽ ʷ˄ʰ ˉˊˈʴˊʰ˃˃ʰ ʽˋˇˁʽ˄ʹˍʽˁʺˌ 

ʶ˄ʵˎ˄ʱ˃˖ˋʹˌ ˋˍʽˌ мулϲκ ʵʶˎˍΦ ˍˇˎ ˁˎˊʾʰˊ˔ˇˎ ˁʱˍ˖ ʱˁˊˇˎ ˃ˉˇˊʶʾ ˄ʰ ʶˉʽ˒ʷˊʶʽ ˋʹ˃ʰ˄ˍʽˁʺ ʲʶ˂ˍʾ˖ˋʹ 

ˋˍʹ ʵˏ˄ʰ˃ʹ ˍ˖˄ ˁʰˉˍʺˊ˖˄ ˃ˎ˗˄ ˍˇˎ ˃ʹ ˁˎˊʾʰˊ˔ˇˎ ˁʱˍ˖ ʱˁˊˇˎΣ ˃ʶʾ˖ˋʶ ˋˍˇˎˌ ʵʶʾˁˍʶˌ 

ˉˊˈˋʻʽʰˌκˇˉʾˋʻʽʰ ʰˉˈˁ˂ʽˋʹˌ ˁʰʽ ˋˎ˄ˇ˂ʽˁʺˌ ʰˉˈˁ˂ʽˋʹˌ ˍʹˌ ʽʵʽˇʵʶˁˍˁˈˍʹˍʰˌ ˁʰʽ ˋʹ˃ʰ˄ˍʽˁʷˌ 

ʲʶ˂ˍʽ˗ˋʶʽˌ ˋˍʹ˄ ʰ˂ˍʽˁʺ ʽˁʰ˄ˈˍʹˍʰ ˁʰʽ ˍʹ˄ ʽˁʰ˄ˈˍʹˍʰ ʰ˄ˍˇ˔ʺˌ ˋˍʰ ˁʰʻʾˋ˃ʰˍʰ ʴʽʰ ˍˇ ˃ʹ ˁˎˊʾʰˊ˔ˇ ˁʱˍ˖ 

ʱˁˊˇ ˎʴʶʽ˗˄ ʶ˄ʺ˂ʽˁ˖˄ ʰˍˈ˃˖˄Φ  

ɰʽʲ˂ʽˇʴˊʰ˒ʾʰ 
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THE EFFECT OF DOMINANT LIMB MUSCLE STRENGTHENING TRAINING ON THE MUSCLE STRENGTH 

OF THE NON-DOMINANT LIMB  
 

St. Koumparakis, A. Gioftsidou, P. Malliou, N. Aggelousis 
 

Democritus University of Thrace, School of Physical Education and Sport Science 

 
Abstract 

The purpose of this study was to investigate the effects of muscle strengthening training using 
an isokinetic dynamometer of the dominant lower limb on the muscle strength, balance ability, 
jumping ability and endurance of the non-dominant lower limb. Fifteen healthy men (n=15) aged 18 
ǘƻ нн ȅŜŀǊǎ όƳŜŀƴ ŀƎŜ Ґ нл ҕ мΦо ȅŜŀǊǎύ ǿƘƻ ŘƛŘ ƴƻǘ ǇŀǊǘƛŎƛǇŀǘŜ ƛƴ ǎǇƻǊǘǎ ŀŎǘƛǾƛǘƛŜǎ ǊŜƎǳƭŀǊƭȅ ŀƴŘ ǿŜǊŜ 
instructed not to continue any physical activity during the experimental period participated in the 
study. The experimental period lasted four weeks, and the strengthening protocol consisted of 10 sets 
of 10 maximal repetitions on the dominant lower limb on the Isoforce isokinetic machine with an 
angular speed of 180O/sec for three times a week. Before and after the experimental period, the 
maximal knee flexion and extension muscle strength at an angular speed of 60O and 180O/sec on the 
Isoforce isokinetic dynamometer, balance ability on the Biodex balance platform was evaluated, where 
the anterior/posterior deviation index 'AP', medial/external lateral deviation 'ML' and total deviation 
'SI' were recorded, and finally the jumping ability and endurance with the tests 'one lower limb jump', 
'three lower limb jumps' and 'seat strength endurance'. The results of the data analysis showed 
statistically significant: 1) improvement in maximal muscle strength of the non-dominant lower limb 
flexors with an angular velocity of 180O/sec, 2) reduction in anterior/posterior 'AP' and total 'SI' balance 
deviation, 3) improvement in jumping ability, and 4) improvement in strength endurance for the non-
dominant lower limb, p<.05. It appears that strengthening the dominant lower limb can bring about 
changes in strength, jumping ability and endurance for the non-dominant lower limb. 
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ɲʁɾɹɼɶ ɳɱɼʇʄʁʆɶʆɮ ɼɮɹ ɮʀɹʁʃɹʅʆɹɮ ʆʁʇ BURNOUT INVENTORY ʅʆʁ ɳɽɽɶɿɹɼʁ ɮɸɽɶʆɹɼʁ 

ʃɳʄɹɰɮɽɽʁɿ 

ʊ˖ˍʽʱʵʹˌ ʄ1., ɾʶˋˍˇˏˋʹˌ ʃΦ1, ɽʶˎˁˈˉˇˎ˂ˇˌΣ ɾΦ1, ɾʰˋʱʵʹˌ ɱΦ1, ɲˈ˂˖˃ʰ ɲΦ1, ɼˇˏˉʰ˄ʹ ɮ2., 

ɾʰˎˊʾʵˇˎ ɵΦ1, &.  ʃʶˍʰ˄ʾʵʹˌ ɲΦ3 

1ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʅ˔ˇ˂ʺ ɳˉʽˋˍʺ˃ʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ ɮʻ˂ʹˍʽˋ˃ˇˏ 

22ˇ ɲʹ˃ˇˍʽˁˈ ʅ˔ˇ˂ʶʾˇ ɱʽʰ˄˄ʽˍˋ˗˄ όɮ˂ʶ˅ʱ˄ʵˊʶʽˇύ  

3ɲʹ˃ˇˍʽˁˈ ʅ˔ˇ˂ʶʾˇ ɲʽʰʲʰˍˇˏ-ɾʷˋʹˌ ɶ˃ʰʻʾʰˌ 
ʃʶˊʾ˂ʹ˕ʹ  

ɶ ʶˉʰʴʴʶ˂˃ʰˍʽˁʺ ʶ˅ˇˎʻʷ˄˖ˋʹ ˇˊʾʸʶˍʰʽ ˖ˌ ʷ˄ʰ ʶˊʴʰˋʽʰˁˈ ˋˏ˄ʵˊˇ˃ˇΣ ˉˇˎ ˉˊˇˁˏˉˍʶʽ ʰˉˈ ˍʹ˄ 

ʰ˄ˍʾ˂ʹ˕ʹ ˉˇˎ ʷ˔ʶʽ ˇ ʶˊʴʰʸˈ˃ʶ˄ˇˌ ˈˍʽ ˍʰ ˉˊˇˋʵˇˁ˗˃ʶ˄ʰ ˇ˒ʷ˂ʹ ʶʾ˄ʰʽ ˂ʽʴˈˍʶˊʰ ʰˉˈ ʰˎˍʱ ˉˇˎΣ ˍʶ˂ʽˁʱΣ 

ʰˉˇˁˇ˃ʾʸʶʽΦ ɴˍˋʽΣ ˋˁˇˉˈˌ ˍʹˌ ʶˊʴʰˋʾʰˌ ʺˍʰ˄ ˃ʶˍʰ˒ˊʱˋʶʽ ˁʰʽ ˄ʰ ˋˍʰʻ˃ʾˋʶʽ ˍˇ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ 

ζɳˉʰʴʴʶ˂˃ʰˍʽˁʺ ɳ˅ˇˎʻʷ˄˖ˋʹη ˗ˋˍʶ ˄ʰ ˃ˉˇˊʶʾ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ˋʶ ʷˊʶˎ˄ʶˌ ˋˍˇ˄ ˔˗ˊˇ ˍˇˎ 

ʶ˂˂ʹ˄ʽˁˇˏ ʰʻ˂ʹˍʽˋ˃ˇˏ ˁʰʽ ˉʽˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˋˍˇ˄ ˔˗ˊˇ ˍ˖˄ ˉˊˇˉˇ˄ʹˍ˗˄Φ ɱʽʰ ˍʹ ˃ʶˍʰ˒ˇˊʱ ˍˇˎ 

ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎ ˋˍˇ ʶ˂˂ʹ˄ʽˁˈ ʰʻ˂ʹˍʽˁˈ ˉʶˊʽʲʱ˂˂ˇ˄ ʶ˒ʰˊ˃ˈˋˍʹˁʶ ʹ ˃ʷʻˇʵˇˌ back to back 

translationΦ ɶ ˃ʷʻˇʵˇˌ ʰˎˍʺ ˋˎ˄ʽˋˍʱˍʰʽ ˈˍʰ˄ ʷ˄ʰ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ ˉˊˈˁʶʽˍʰʽ ˄ʰ ʶ˒ʰˊ˃ˇˋˍʶʾ ˋʶ ʷ˄ʰ 

ˉʶˊʽʲʱ˂˂ˇ˄ ʵʽʰ˒ˇˊʶˍʽˁˈ ʰˉˈ ʰˎˍˈ ʴʽʰ ˍˇ ˇˉˇʾˇ ˁʰˍʰˋˁʶˎʱˋˍʹˁʶΦ нлп ˉˊˇˉˇ˄ʹˍʷˌ ˁʰʽ ˉˊˇˉˇ˄ʺˍˊʽʶˌ 

ʰˉΩ ˈ˂ʹ ˍʹ˄ ɳ˂˂ʱʵʰ ˉʺˊʰ˄ ˃ʷˊˇˌ ˋˍʹ˄ ʷˊʶˎ˄ʰΦ ɮˉˈ ʰˎˍˇˏˌ ˇʽ мпн  ʺˍʰ˄ ʱ˄ʵˊʶˌ ˁʰʽ ˇʽ сн ʴˎ˄ʰʾˁʶˌΦ ʅʶ 

ʰˍˇ˃ʽˁʱ ʰʻ˂ʺ˃ʰˍʰ ʵˊʰˋˍʹˊʽˇˉˇʽˇˏ˄ˍʰʽ ср ʱˍˇ˃ʰ ˁʰʽ ˋʶ ˇ˃ʰʵʽˁʱ мофΦ ʆˇ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ 

ˋˎ˄ˍʾʻʶˍʰʽ ʰˉˈ нн ʶˊ˖ˍʺ˃ʰˍʰ ˍʰ ˇˉˇʾʰ ˁʰˍʰ˄ʷ˃ˇ˄ˍʰʽ ˋʶ ˍˊʶʽˌ ˉʰˊʱʴˇ˄ˍʶˌ ˇʽ ˇˉˇʾˇʽ ʵʽʶˊʶˎ˄ˇˏ˄ ˍʹ˄ 

ʷ˄˄ˇʽʰ ˍʹˌ ʶˉʰʴʴʶ˂˃ʰˍʽˁʺˌ ʶ˅ˇˎʻʷ˄˖ˋʹˌΦ ʁ ˉˊ˗ˍˇˌ ˉʰˊʱʴˇ˄ˍʰˌ ˇ˄ˇ˃ʱʸʶˍʰʽ ζˋˎ˄ʰʽˋʻʹ˃ʰˍʽˁʺ 

ʶ˅ʱ˄ˍ˂ʹˋʹη ˁʰʽ ˋˎ˄ˍʾʻʶˍʰʽ ʰˉˈ ф ʶˊ˖ˍʺ˃ʰˍʰ ˁʰʽ ʵʽʶˊʶˎ˄ʱ ˍˇ ʰʾˋʻʹ˃ʰ ˍʹˌ ʶ˅ʱ˄ˍ˂ʹˋʹˌ ˁʰʻ˗ˌ ˁʰʽ ˍʹˌ 

ʰʵʽˁʰʽˇ˂ˈʴʹˍʹˌ ˁˈˉ˖ˋʹˌ ˉˇˎ ʰʽˋʻʱ˄ʶˍʰʽ ˇ ˉˊˇˉˇ˄ʹˍʺˌ ˁʰˍʱ ˍʹ ʵʽʰʵʽˁʰˋʾʰ ˍʹˌ ˉˊˇˉˈ˄ʹˋʹˌΦ ʁ 

ʵʶˏˍʶˊˇˌ ˉʰˊʱʴˇ˄ˍʰˌ ˇ˄ˇ˃ʱʸʶˍʰʽ ζʰˉˇˉˊˇˋ˖ˉˇˉˇʾʹˋʹη ˁʰʽ ˋˎ˄ˍʾʻʶˍʰʽ ʰˉˈ р ʶˊ˖ˍʺ˃ʰˍʰΦ ɲʽʶˊʶˎ˄ʱ 

ˍʹ˄ ˉʽʻʰ˄ʺ ʰˊ˄ʹˍʽˁʱ ˋˍʱˋʹ ʰˉʷ˄ʰ˄ˍʽ ˋˍˇˎˌ ʰʻ˂ʹˍʷˌ ˍˇˎ ˁʰʽ ˋˍˇˎˌ ˋˎ˄ʰʵʷ˂˒ˇˎˌ ˍˇˎΦ ʁ ˍˊʾˍˇˌ 

ˉʰˊʱʴˇ˄ˍʰˌ ˇ˄ˇ˃ʱʸʶˍʰʽ ζʷ˂˂ʶʽ˕ʹ ˉˊˇˋ˖ˉʽˁ˗˄ ʶˉʽˍʶˎʴ˃ʱˍ˖˄ηΣ ˋˎ˄ˍʾʻʶˍʰʽ ʰˉˈ у ʶˊ˖ˍʺ˃ʰˍʰ ˁʰʽ 

ʵʽʶˊʶˎ˄ʱ ˍʹ ʰʾˋʻʹˋʹ ˉˇˎ ʷ˔ʶʽ ʰ˄ ˃ˉˇˊʶʾ ˄ʰ ˉʶˍˏ˔ʶʽ ʶˉʽˉ˂ʷˇ˄ ʰˉˈ ʰˎˍʱ ˉˇˎ ʷ˔ʶʽ ˁʰˍʰ˒ʷˊʶʽ ˃ʷ˔ˊʽ 

ˋˍʽʴ˃ʺˌΦ ʁʽ ʰˉʰ˄ˍʺˋʶʽˌ ʵʾ˄ˇ˄ˍʰʽ ˋʶ тʻ˃ʽʰ ˁ˂ʾ˃ʰˁʰ Likert ˈˉˇˎ лҐˉˇˍʷ ˁʰʽ сҐˁʱʻʶ ˃ʷˊʰΦ ʁʽ 

ˋˍʰˍʽˋˍʽˁʷˌ ʰ˄ʰ˂ˏˋʶʽˌ ˉˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ʶʾ˄ʰʽΥ ʰύ ˋˍˇʽ˔ʶʾʰ ˉʶˊʽʴˊʰ˒ʽˁʺˌ ˁʰʽ ʶˉʰʴ˖ʴʽˁʺˌ 

ˋˍʰˍʽˋˍʽˁʺˌΣ ʲύ ʵʽʶˊʶˎ˄ʹˍʽˁʺ όɲʃɮύ ˁʰʽ ʶˉʽʲʶʲʰʽ˖ˍʽˁʺ ˉʰˊʰʴˇ˄ˍʽˁʺ ʰ˄ʱ˂ˎˋʹ όɳʃɮύΣ ʴύ ʷ˂ʶʴ˔ˇˌ 

ʶˋ˖ˍʶˊʽˁʺˌ ˋˎ˄ˇ˔ʺˌ ˁʰʽ ʶʴˁˎˊˈˍʹˍʰˌ ˍˇˎ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎ ˃ʶ ˍʹ ˔ˊʺˋʹ ˍ˖˄ ʵʶʽˁˍ˗˄ ʰ ˍˇˎ Cronbach, 

ˋˎʴˁ˂ʾ˄ˇˎˋʰˌ ʶʴˁˎˊˈˍʹˍʰˌ ˁʰʽ ʶ˅ʰʴˈ˃ʶ˄ʹˌ ˃ʷˋʹˌ ʵʽʰˁˏ˃ʰ˄ˋʹˌΦ ɮˉˈ ˍʹ ˋˍʰˍʽˋˍʽˁʺ ʰ˄ʱ˂ˎˋʹ 

ʵʽʰˉʽˋˍ˗˄ˇ˄ˍʰʽ ˍʰΥ ʰύ ʹ ɲʃɮ ʷ˒ʶˊʶ ˋˍˇ ˉˊˇˋˁʺ˄ʽˇ ˍˇˎˌ ˍˊʶʽˌ ˉʰˊʱʴˇ˄ˍʶˌ ˉˇˎ ˉˊˇˍʶʾ˄ˇˎ˄ ˇʽ 

ˁʰˍʰˋˁʶˎʰˋˍʷˌ ˍˇˎΣ ʲύ ʹ ɳʃɮ ʶˉʽʲʶʲʰʾ˖ˋʶ ˍʹ ʵˇ˃ʽˁʺ ʶʴˁˎˊˈˍʹˍʱ ˍˇˎΣ ʴύ ʹ ʶˋ˖ˍʶˊʽˁʺ ˋˎ˄ˇ˔ʺ ˁʰʽ ˍ˖˄ 

ˍˊʽ˗˄ ˉʰˊʰʴˈ˄ˍ˖˄ ˁˎ˃ʱ˄ʻʹˁʶ ˋʶ ˎ˕ʹ˂ʱ ʶˉʾˉʶʵʰΦ ɮˉˈ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʵʽʰˉʽˋˍ˗˄ʶˍʰʽ ʹ ʵˇ˃ʽˁʺ 

ʶʴˁˎˊˈˍʹˍʰ ˁʰʽ ʰ˅ʽˇˉʽˋˍʾʰ ˍˇˎ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎ ˁʰʽ ˖ˌ ʶˁ ˍˇˏˍˇˎ ʹ ˁʰˍʰ˂˂ʹ˂ˈˍʹˍʱ ˍˇˎ ʴʽʰ ˔ˊʺˋʹ 

ˋˍˇ˄ ˔˗ˊˇ ˍˇˎ ʶ˂˂ʹ˄ʽˁˇˏ ʰʻ˂ʹˍʽˋ˃ˇˏΦ      
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ɲʁɾɹɼɶ ɳɱɼʇʄʁʆɶʆɮ ɼɮɹ ɮʀɹʁʃɹʅʆɹɮ ʆʁʇ BURNOUT INVENTORY ʅʆʁ ɳɽɽɶɿɹɼʁ ɮɸɽɶʆɹɼʁ 

ʃɳʄɹɰɮɽɽʁɿ 

 

ɳʽˋʰʴ˖ʴʺ 

ʁ CǊƛŜŘƳŀƴ όнлллύ ˇˊʾʸʶʽ ˍʹ˄ ʶˉʰʴʴʶ˂˃ʰˍʽˁʺ ʶ˅ˇˎʻʷ˄˖ˋʹ ˖ˌ ˍˇ ʶˊʴʰˋʽʰˁˈ ʶˁʶʾ˄ˇ ˋˏ˄ʵˊˇ˃ˇΣ 

ˉˇˎ ʶˁˉˇˊʶˏʶˍʰʽ ʰˉˈ ˍʹ˄ ʰ˄ˍʾ˂ʹ˕ʹ ˍˇˎ ʶˊʴʰʸˈ˃ʶ˄ˇˎ ˈˍʽ ˍʰ ˇ˒ʷ˂ʹ ˉˇˎ ˉˊˇˋʵˇˁʱ ˄ʰ ʷ˔ʶʽ ʶʾ˄ʰʽ 

ˉʶˊʽˋˋˈˍʶˊʰ ʰˉˈ ʰˎˍʱ ˉˇˎΣ ˍʶ˂ʽˁʱΣ ʰˉˇˁˇ˃ʾʸʶʽ ʶ˄˗ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ aŀǎƭŀŎƘ όмфунύΣ ʶˉʰʴʴʶ˂˃ʰˍʽˁʺ 

ʶ˅ˇˎʻʷ˄˖ˋʹ ˉʰˊʰˍʹˊʶʾˍʰʽ ˈˍʰ˄ ˇ ʶˊʴʰʸˈ˃ʶ˄ˇˌ ʶ˅ʰ˄ˍ˂ʶʾˍʰʽ ˍˈˋˇ ˋ˖˃ʰˍʽˁʱ ˈˋˇ ˁʰʽ ˕ˎ˔ʽˁʱ ʶ˅ʰʽˍʾʰˌ 

ˍ˖˄ ʰˊ˄ʹˍʽˁ˗˄ ˋˎ˄ʰʽˋʻʹ˃ʱˍ˖˄ ˍʹˌ ʰˉ˗˂ʶʽʰˌ ˁʱʻʶ ʶ˄ʵʽʰ˒ʷˊˇ˄ˍˇˌ ʴʽʰ ˍʹ˄ ʶˊʴʰˋʾʰ ˍˇˎΦ ɳˉʽˉ˂ʷˇ˄Σ ˍˇ 

ʶˉʱʴʴʶ˂˃ʱ ˍˇˎ ʵʶ˄ ˍˇ ˉˊˇˋʶ˂ˁˏʶʽ ˁʰʽ ʵʶ˄ ˍˇ ʽˁʰ˄ˇˉˇʽʶʾΦ ʆˇ ʰˉˇˍʷ˂ʶˋ˃ʰΣ ʶ˅ʰʽˍʾʰˌ ˈ˂˖˄ ˍ˖˄ 

ˉʰˊʰˉʱ˄˖ ˂ˈʴ˖˄Σ ʶʾ˄ʰʽ ˄ʰ ˁʰˍʹʴˇˊʶʾ ˍˇ˄ ʶʰˎˍˈ ˍˇˎ ˋ˔ʹ˃ʰˍʾʸˇ˄ˍʰˌ ʰˊ˄ʹˍʽˁʺ ʶʽˁˈ˄ʰ ʴʽʰ ʰˎˍˈ˄Φ ʁ 

ɼʱ˄ˍʰˌ όмффсύ ʽˋ˔ˎˊʾʸʶˍʰʽ ˈˍʽ ˍˇ ˋˏ˄ʵˊˇ˃ˇ ˍʹˌ ʶˉʰʴʴʶ˂˃ʰˍʽˁʺˌ ʶ˅ˇˎʻʷ˄˖ˋʹˌ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˈˍʰ˄ ˇ 

ʶˊʴʰʸˈ˃ʶ˄ˇˌ ˈ˔ʽ ˃ˈ˄ˇ ʷ˔ʶʽ ˒ˍʱˋʶʽ ˋˍʰ ˈˊʽʰ ˍʹˌ ʰ˄ˍˇ˔ʺˌ ˍˇˎ ʰ˂˂ʱ ˍʰ ˅ʶˉʶˊ˄ʱ ˁʰʽ ˖ˌ ʶˁ ˍˇˏˍˇˎ 

ˁʰʻʾˋˍʰˍʰʽ ʰ˄ʾˁʰ˄ˇˌ ˄ʰ ʵʽʰ˔ʶʽˊʽˋˍʶʾ ˃ʶ ʶˉʽˍˎ˔ʾʰ ˍˇ ʶˊʴʰˋʽʰˁˈ ʱʴ˔ˇˌ ˉˇˎ ˍˇ˄ ʵʽʰˁʰˍʷ˔ʶʽΦ ɮ˄ ˁʰʽ ʹ 

ʶˉʰʴʴʶ˂˃ʰˍʽˁʺ ʶ˅ˇˎʻʷ˄˖ˋʹ ʶˊʶˎ˄ʺʻʹˁʶ ˋʶ ˉˇ˂˂ˇˏˌ ʶˊʴʰˋʽʰˁˇˏˌ ˔˗ˊˇˎˌ ˈˉ˖ˌ ʰˎˍˇʾ ˍʹˌ 

ˉˊ˖ˍˇʲʱʻ˃ʽʰˌ όʃʰˍˋʰ˂ʺˌ ϧ ʃʰˉˇˎˍˋʱˁʹΣ нлмлύ ˁʰʽ ʵʶˎˍʶˊˇʲʱʻ˃ʽʰˌ ʶˁˉʰʾʵʶˎˋʹˌ όʋʰˊʰ˂ʱ˃ˉˇˎˌΣ 

2012), ʁ ˊʴʰʸˇ˃ʷ˄˖˄ ˋʶ ˃ˇ˄ʱʵʶˌ ʰˉʶ˅ʱˊˍʹˋʹˌ ʰ˂ˁˇˇ˂ʽˁ˗˄ ˁʰʽ ˍˇ˅ʽˁˇ˃ʰ˄˗˄ ʅˍˎ˂ʽʰ˄ˇˏΣ ɾΦ όнлмпύ ʵʶ˄ 

ʷ˔ʶʽ ʵʽʶˊʶˎ˄ʹʻʶʾ ˋˍˇ˄ ˔˗ˊˇ ˍˇˎ ʰʻ˂ʹˍʽˋ˃ˇˏ ˁʰʽ ˃ʱ˂ʽˋˍʰ ˍ˖˄ ˉˊˇˉˇ˄ʹˍ˗˄Φ ɴˍˋʽΣ ˋˁˇˉˈˌ ˍʹˌ ʶˊʴʰˋʾʰˌ 

ʺˍʰ˄ ˃ʶˍʰ˒ˊʱˋʶʽ ˁʰʽ ˄ʰ ˋˍʰʻ˃ʾˋʶʽ ˍˇ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ ζɳˉʰʴʴʶ˂˃ʰˍʽˁʺ ɳ˅ˇˎʻʷ˄˖ˋʹη ˗ˋˍʶ ˄ʰ 

˃ˉˇˊʶʾ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ˋʶ ʷˊʶˎ˄ʶˌ ˋˍˇ˄ ˔˗ˊˇ ˍˇˎ ʶ˂˂ʹ˄ʽˁˇˏ ʰʻ˂ʹˍʽˋ˃ˇˏ ˁʰʽ ˉʽˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ 

ˋˍˇ˄ ˔˗ˊˇ ˍ˖˄ ˉˊˇˉˇ˄ʹˍ˗˄ ˍˈˋˇ ˍ˖˄ ʰˍˇ˃ʽˁ˗˄ ˈˋˇ ˁʰʽ ˍ˖˄ ˇ˃ʰʵʽˁ˗˄ ʰʻ˂ʹ˃ʱˍ˖˄Φ 

ɾʷʻˇʵˇˌ 

ɲʶʾʴ˃ʰ 

ʅˍʹ˄ ʷˊʶˎ˄ʰ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ нлп ˉˊˇˉˇ˄ʹˍʷˌ όмпн ʺ сфΦс҈ύ ˁʰʽ ˉˊˇˉˇ˄ʺˍˊʽʶˌ όсн ʺ олΦп҈ύ ʶˁ 

ˍ˖˄ ˇˉˇʾ˖˄ ˇʽ ср όомΦф҈ύ ʶʾ˄ʰʽ ˉˊˇˉˇ˄ʹˍʷˌ ʰˍˇ˃ʽˁ˗˄ ˁʰʽ ˇʽ моф όсуΦм҈ύ ˇ˃ʰʵʽˁ˗˄ ʰʻ˂ʹ˃ʱˍ˖˄. 

ʂˊʴʰ˄ˇ  

 ɱʽʰ ˍʹ ˋˎ˂˂ˇʴʺ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ˍˇ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ ˍʹˌ ɳˉʰʴʴʶ˂˃ʰˍʽˁʺˌ 

ɳ˅ˇˎʻʷ˄˖ˋʹˌ όɾŀǎƭŀŎƘ .ǳǊƴƻǳǘ LƴǾŜƴǘƻǊȅΤ ɾɰɹ-Maslach & Jackson, 1986), ̱ ˇ ˇˉˇʾˇ ʷ˔ʶʽ ˍˊˇˉˇˉˇʽʹʻʶʾ 

ʴʽʰ ˍʽˌ ʰ˄ʱʴˁʶˌ ˍˇˎ ʶ˂˂ʹ˄ʽˁˇˏ ˉ˂ʹʻˎˋ˃ˇˏ ʰˉˈ ˍˇˎˌ Tsigilis, Koustelios ˁʰʽ Togias (2004).  ʆˇ 

ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ ˋˎ˄ˍʾʻʶˍʰʽ ʰˉˈ ʶʾˁˇˋʽ ʵˏˇ ʶˊ˖ˍʺ˃ʰˍʰ ˍʰ ˇˉˇʾʰΣ ˃ʷˋʰ ʰˉˈ ˍʹ ʵʹ˃ʽˇˎˊʴʾʰ ˍ˖˄ ˍˊʽ˗˄ 

ˉʰˊʰʴˈ˄ˍ˖˄Σ ʵʽʶˊʶˎ˄ˇˏ˄ ˍʹ˄ ʷ˄˄ˇʽʰ ˍʹˌ ʶˉʰʴʴʶ˂˃ʰˍʽˁʺˌ ʶ˅ˇˎʻʷ˄˖ˋʹˌΦ ʁʽ ˍˊʶʽˌ ˉʰˊʱʴˇ˄ˍʶˌ ʶʾ˄ʰʽΥ ʰύ 

ζˋˎ˄ʰʽˋʻʹ˃ʰˍʽˁʺ ʶ˅ʱ˄ˍ˂ʹˋʹη ˁʰʽ ˋˎ˄ˍʾʻʶˍʰʽ ʰˉˈ ф ʶˊ˖ˍʺ˃ʰˍʰ όˉ˔ ζɶ ˁʰʻʹ˃ʶˊʽ˄ʺ ʶˊʴʰˋʾʰ ˃ʶ ˍˇˎˌ 

ʰʻ˂ʹˍʷˌ ˉˊʱʴ˃ʰˍʽ ˃ˇˎ ˉˊˇˁʰ˂ʶʾ ʱʴ˔ˇˌηύ ˁʰʽ ʵʽʶˊʶˎ˄ʱ ˍˇ ʰʾˋʻʹ˃ʰ ˍʹˌ ʶ˅ʱ˄ˍ˂ʹˋʹˌ ˁʰʻ˗ˌ ˁʰʽ ˍʹˌ 

ʰʵʽˁʰʽˇ˂ˈʴʹˍʹˌ ˁˈˉ˖ˋʹˌ ˉˇˎ ʰʽˋʻʱ˄ʶˍʰʽ ˇ ˉˊˇˉˇ˄ʹˍʺˌ ˁʰˍʱ ˍʹ ʵʽʰʵʽˁʰˋʾʰ ˍʹˌ ˉˊˇˉˈ˄ʹˋʹˌΣ ʲύ 

ζʷ˂˂ʶʽ˕ʹ ˉˊˇˋ˖ˉʽˁ˗˄ ʶˉʽˍʶˎʴ˃ʱˍ˖˄ηΣ ˋˎ˄ˍʾʻʶˍʰʽ ʰˉˈ у ʶˊ˖ˍʺ˃ʰˍʰ όˉ˔ ζʅˍʹ ʵˇˎ˂ʶʽʱ ˃ˇˎ 

ʰ˄ˍʽ˃ʶˍ˖ˉʾʸ˖ ˍʰ ˋˎ˄ʰʽˋʻʹ˃ʰˍʽˁʱ ˉˊˇʲ˂ʺ˃ʰˍʰ ˃ʶ ˃ʶʴʱ˂ʹ ʹˊʶ˃ʾʰηύ ˁʰʽ ʵʽʶˊʶˎ˄ʱ ˍʹ˄ ʰʾˋʻʹˋʹ ˉˇˎ 

ʷ˔ʶʽ ʰ˄ ˃ˉˇˊʶʾ ˄ʰ ˉʶˍˏ˔ʶʽ ʶˉʽˉ˂ʷˇ˄ ʰˉˈ ʰˎˍʱ ˉˇˎ ʷ˔ʶʽ ˁʰˍʰ˒ʷˊʶʽ ˃ʷ˔ˊʽ ˋˍʽʴ˃ʺˌ ʴύ 

ζʰˉˇˉˊˇˋ˖ˉˇˉˇʾʹˋʹηΥ ˋˎ˄ˍʾʻʶˍʰʽ ʰˉˈ р ʁ ˊ˖ˍʺ˃ʰˍʰ όˉ˔ ζɲʶ˄ ˃ʶ ˄ˇʽʱʸʶʽ ˉˊʰʴ˃ʰˍʽˁʱ ˍʽ ˋˎ˃ʲʰʾ˄ʶʽ ˋʶ 

ˁʱˉˇʽˇˎˌ ʰˉˈ ˍˇˎˌ ʰʻ˂ʹˍʷˌ ˃ˇˎηύΦ ɲʽʶˊʶˎ˄ʱ ˍʹ˄ ˉʽʻʰ˄ʺ ʰˊ˄ʹˍʽˁʱ ˋˍʱˋʹ ʰˉʷ˄ʰ˄ˍʽ ˋˍˇˎˌ ʰʻ˂ʹˍʷˌ ˍˇˎ 

ˁʰʽ ˋˍˇˎˌ ˋˎ˄ʰʵʷ˂˒ˇˎˌ ˍˇˎΦ 
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  ʁʽ ʰˉʰ˄ˍʺˋʶʽˌ ʵʾ˄ˇ˄ˍʰʽ ˋʶ тʻ˃ʽʰ ˁ˂ʾ˃ʰˁʰ ˍˏˉˇˎ Likert ̍ ˉˇˎ лҐ ˉˇˍʷ ˁʰʽ сҐ ˁʱʻʶ ˃ʷˊʰΦ ʂˍʰ˄ 

ˉʰˊʰˍʹˊˇˏ˄ˍʰʽ ˎ˕ʹ˂ʷˌ ˍʽ˃ʷˌ ˋˍˇˎˌ ˉʰˊʱʴˇ˄ˍʶˌ ˍʹˌ ˋˎ˄ʰʽˋʻʹ˃ʰˍʽˁʺˌ ʶ˅ʱ˄ˍ˂ʹˋʹˌ ˁʰʽ ˍʹˌ 

ʰˉˇˉˊˇˋ˖ˉˇˉˇʾʹˋʹˌ ˁʰʽ ˍʰˎˍˈ˔ˊˇ˄ʰ ˔ʰ˃ʹ˂ʷˌ ˍʽ˃ʷˌ ˋˍˇ˄ ˉʰˊʱʴˇ˄ˍʰ ˍʹˌ ʷ˂˂ʶʽ˕ʹˌ ˉˊˇˋ˖ˉʽˁʺˌ 

ʶˉʾˍʶˎ˅ʹˌ ˍˈˍʶ ˍˇ ʱˍˇ˃ˇ ˔ʰˊʰˁˍʹˊʾʸʶˍʰʽ ʰˉˈ ˎ˕ʹ˂ʱ ʶˉʾˉʶʵʰ ʶˉʰʴʴʶ˂˃ʰˍʽˁʺˌ ʶ˅ˇˎʻʷ˄˖ˋʹˌΦ ɱʽʰ ˍʹ 

˃ʶˍʰ˒ˇˊʱ ˍˇˎ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎ ˋˍˇ ʶ˂˂ʹ˄ʽˁˈ ʰʻ˂ʹˍʽˁˈ ˉʶˊʽʲʱ˂˂ˇ˄ ʰ˅ʽˇˉˇʽʺʻʹˁʶ ʹ ˃ʷʻˇʵˇˌ back to 

back translationΦ ɶ ˃ʷʻˇʵˇˌ ʰˎˍʺ ˉˊˇˍʶʾ˄ʶˍʰʽ ʰˉˈ ˍˇˎˌ Banville, DesroriersΣ ˁʰʽ Genet-Volet (2000) 

ʴʽʰ ˍʽˌ ˉʶˊʽˉˍ˗ˋʶʽˌ ˉˇˎ ˁʱˉˇʽˇ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ ˉˊˈˁʶʽˍʰʽ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ˋʶ ʵʽʰ˒ˇˊʶˍʽˁˈ 

ˉˇ˂ʽˍʽˋ˃ʽˁˈ ˉʶˊʽʲʱ˂˂ˇ˄ ʰˉˈ ʰˎˍˈ ʴʽʰ ˍˇ ˇˉˇʾˇ ʷ˔ʶʽ ˁʰˍʰˋˁʶˎʰˋˍʶʾΦ   

ɲʽʰʵʽˁʰˋʾʰ 

 ʁ ˔ˊˈ˄ˇˌ ˉˇˎ ʰˉʰʽˍʺʻʹˁʶ ʴʽʰ ˍʹ ˋˎ˃ˉ˂ʺˊ˖ˋʹ ˍˇˎ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎ ʰˉˈ ˍˇˎˌ 

ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ʺˍʰ˄ мл ˂ʶˉˍʱΦ ʃˊˇʹʴˇˏ˃ʶ˄ʰΣ ˍˇˎˌ ʵˈʻʹˁʶ ʹ ʵʽʰʲʶʲʰʾ˖ˋʹ ˈˍʽ ʻʰ ˍʹˊʹʻʶʾ ˉ˂ʺˊ˖ˌ ʹ 

ʰ˄˖˄ˎ˃ʾʰ ˁʰʽ ˈˍʽ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ʻʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻˇˏ˄ ʰˉˇˁ˂ʶʽˋˍʽˁʱ ʴʽʰ ʶˉʽˋˍʹ˃ˇ˄ʽˁˇˏˌ 

ˋˁˇˉˇˏˌΦ    

ʅˍʰˍʽˋˍʽˁʺ ʰ˄ʱ˂ˎˋʹ 

ɱʽʰ ˍʹ ˋˍʰˍʽˋˍʽˁʺ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ˇʽ ˉʰˊʰˁʱˍ˖ ʰ˄ʰ˂ˏˋʶʽˌΥ 

ˋˍˇʽ˔ʶʾʰ ˉʶˊʽʴˊʰ˒ʽˁʺˌ ˁʰʽ ʶˉʰʴ˖ʴʽˁʺˌ ˋˍʰˍʽˋˍʽˁʺˌΣ ʵʽʶˊʶˎ˄ʹˍʽˁʺ ˉʰˊʰʴˇ˄ˍʽˁʺ ʰ˄ʱ˂ˎˋʹ όɲʃɮύΣ 

ʶˉʽʲʶʲʰʽ˖ˍʽˁʺ ˉʰˊʰʴˇ˄ˍʽˁʺ ʰ˄ʱ˂ˎˋʹ όɳʃɮύΣ ʷ˂ʶʴ˔ˇˌ ʶˋ˖ˍʶˊʽˁʺˌ ˋˎ˄ˇ˔ʺˌ ˁʰʽ ʶʴˁˎˊˈˍʹˍʰˌ ˍˇˎ 

ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎ ˃ʶ ˍʹ ˔ˊʺˋʹ ˍ˖˄ ʵʶʽˁˍ˗˄ ʰ ˍˇˎ CronbachΣ ˋˎʴˁ˂ʾ˄ˇˎˋʰˌ ʶʴˁˎˊˈˍʹˍʰˌ ˁʰʽ 

ʶ˅ʰʴˈ˃ʶ˄ʹˌ ˃ʷˋʹˌ ʵʽʰˁˏ˃ʰ˄ˋʹˌΦ  

ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ 

ɲʽʶˊʶˎ˄ʹˍʽˁʺ ʃʰˊʰʴˇ˄ˍʽˁʺ ɮ˄ʱ˂ˎˋʹ 

 ʁʽ ˍʽ˃ʷˌ ˍ˖˄ ʵʶʽˁˍ˗˄ KMO (.952), BartlettΩs Test of Sphericity (9776.751), df (231) p<.000 

ʵʶʾ˔˄ˇˎ˄ ˈˍʽ ˍʰ ʵʶʵˇ˃ʷ˄ʰ ʶʾ˄ʰʽ ʶˉʰˊˁʺ ʴʽʰ ˍʹ˄ ˉˊʰʴ˃ʰˍˇˉˇʾʹˋʹ ˍʹˌ ʰ˄ʱ˂ˎˋʹˌΦ ɳˉʽˉ˂ʷˇ˄Σ ˇʽ ˍʽ˃ʷˌ 

ˍˇˎ MSA όΦуту ʹ ˔ʰ˃ʹ˂ˈˍʶˊʹ ˁʰʽ Φфрн ʹ ˎ˕ʹ˂ˈˍʶˊʹύ ʵʹ˂˗˄ˇˎ˄ ˍʹ˄ ˁʰˍʰ˂˂ʹ˂ˈˍʹˍʰ ˍ˖˄ ˃ʶˍʰʲ˂ʹˍ˗˄ 

ʴʽʰ ˋˎ˃˃ʶˍˇ˔ʺ ˋˍʹ ˋˎ˄ʷ˔ʶʽʰ ˍʹˌ ʰ˄ʱ˂ˎˋʹˌΦ 

 ɶ ʵʽʶˊʶˎ˄ʹˍʽˁʺ ˉʰˊʰʴˇ˄ˍʽˁʺ ʰ˄ʱ˂ˎˋʹ ʷ˒ʶˊʶ ˋˍˇ ˉˊˇˋˁʺ˄ʽˇ ˍˇˎˌ ˍˊʶʽˌ ˉʰˊʱʴˇ˄ˍʶˌ ˉˇˎ 

ˉˊˇˍʶʾ˄ˇˎ˄ ˇʽ ˁʰˍʰˋˁʶˎʰˋˍʷˌ ˍˇˎ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎ όMaslach & Jackson, 1986; Tsigilis, Koustelios, & 

TogiasΣ нллпύ ˁʰʽ ˇʽ ˇˉˇʾˇʽ ʶ˅ʹʴˇˏ˄ тнΦпс҈ ˍʹˌ ˋˎ˄ˇ˂ʽˁʺˌ ʵʽʰˁˏ˃ʰ˄ˋʹˌΦ ʁ ˉˊ˗ˍˇˌ ˉʰˊʱʴˇ˄ˍʰˌ -

ˋˎ˄ʰʽˋʻʹ˃ʰˍʽˁʺ ʶ˅ʱ˄ˍ˂ʹˋʹ- ʶ˅ʹʴʶʾ ˍˇ пуΦлр҈ ˍʹˌ ˋˎ˄ˇ˂ʽˁʺˌ ʵʽʰˁˏ˃ʰ˄ˋʹˌ ʶ˄˗ ˇ ʵʶˏˍʶˊˇˌ - ʷ˂˂ʶʽ˕ʹ 

ˉˊˇˋ˖ˉʽˁ˗˄ ʶˉʽˍʶˎʴ˃ʱˍ˖˄η- ʶ˅ʹʴʶʾ ˍˇ мрΦмр҈ ˁʰʽ ˇ ˍˊʾˍˇˌ -ʰˉˇˉˊˇˋ˖ˉˇˉˇʾʹˋʹ- ˍˇ фΦнс҈Φ ʂˋˇ˄ 

ʰ˒ˇˊʱ ˋˍʹ˄ ʶˋ˖ˍʶˊʽˁʺ ˋˎ˄ˇ˔ʺ ˍ˖˄ ˍˊʽ˗˄ ˉʰˊʰʴˈ˄ˍ˖˄ ʰˎˍʺ ˁˎ˃ʱ˄ʻʹˁʶ ˋʶ ˎ˕ʹ˂ʱ ʶˉʾˉʶʵʰ ʰ˒ˇˏ ˇ 

ʵʶʾˁˍʹˌ ʰ ˍˇˎ Cronbach ʷ˂ʰʲʶ ˍʽ˃ʷˌ ʰˉˈ Φуфф -ʰˉˇˉˊˇˋ˖ˉˇˉˇʾʹˋʹ- ʷ˖ˌ Φфмн -ˋˎ˄ʰʽˋʻʹ˃ʰˍʽˁʺ 

ʶ˅ʱ˄ˍ˂ʹˋʹΦ 

ɳˉʽʲʶʲʰʽ˖ˍʽˁʺ ˉʰˊʰʴˇ˄ˍʽˁʺ ʰ˄ʱ˂ˎˋʹ 

 ʅˍʹ˄ ʶˉʽʲʶʲʰʽ˖ˍʽˁʺ ˉʰˊʰʴˇ˄ˍʽˁʺ ʰ˄ʱ˂ˎˋʹ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ н2 ˃ʶˍʰʲ˂ʹˍʷˌΦ ʁʽ ʵʶʾˁˍʶˌ ˉˇˎ 

˂ʺ˒ʻʹˁʰ˄ ˎˉˈ˕ʹ ˃ʶ ˍʽˌ ʰˉˇʵʶˁˍʷˌ ˍʽ˃ʷˌ ʺˍʰ˄Υ X2, X2/df (< 5), CFI (> .90), NFI (> .90), SRMR (< .05),  

RMSEA (< .08) CR όҗ Φтлύ ˁʰʽ AVE όҗ Φрлύ όHair et al., 2019). 

ʆˇ ʻʶ˖ˊʹˍʽˁˈ ˃ˇ˄ˍʷ˂ˇ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ˍ́ ʶʽˌ ˉʰˊʱʴˇ˄ˍʶˌ όˍˊʶʽˌ ˂ʰ˄ʻʱ˄ˇˎˋʶˌ ˃ʶˍʰʲ˂ʹˍʷˌύΣ 

ʰˉˈ ˍˇˎˌ ˇˉˇʾˇˎˌ ˇ ˉˊ˗ˍˇˌ ˇ˄ˇ˃ʱʸʶˍʰʽ ζˋˎ˄ʰʽˋʻʹ˃ʰˍʽˁʺ ʶ˅ʱ˄ˍ˂ʹˋʹηΣ ˇ ʵʶˏˍʶˊˇˌ ζʷ˂˂ʶʽ˕ʹ 

ˉˊˇˋ˖ˉʽˁ˗˄ ʶˉʽˍʶˎʴ˃ʱˍ˖˄ηΣ ˁʰʽ ˇ ˍˊʾˍˇˌ ζʰˉˇˉˊˇˋ˖ˉˇˉˇʾʹˋʹηΦ ʆˇ ʻʶ˖ˊʹˍʽˁˈ ˃ˇ˄ˍʷ˂ˇ 

ʶˉʰ˂ʹʻʶˏˍʹˁʶ ʰ˒ˇˏ ˇʽ ˍʽҡʷˌ ˍ˖˄ ʵʶʽˁˍ˗˄ ˁʰˍʰ˂˂ʹ˂ˈˍʹˍʰˌ ʷʵʶʽ˅ʰ˄ ˉˇ˂ˏ ˁʰ˂ʺ ʶ˒ʰˊ˃ˇʴʺ ˍˇˎ 

˃ˇ˄ˍʷ˂ˇˎΥ ˔2(206) = 813.7Σ ˔нκŘŦ Ґ 3.95, NFI =.94, CFI = .95, RMSE = .053, SRMR = .023.  
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ʂ˂ˇʽ ˇʽ ˉʰˊʱʴˇ˄ˍʶˌ ˉʰˊˇˎˋʾʰˋʰ˄ ʽʵʽʰʾˍʶˊʰ ˁʰ˂ʺ ʰ˅ʽˇˉʽˋˍʾʰΣ ˁʰʻ˗ˌ ˇ ʵʶʾˁˍʹˌ /w ˂ʰ˃ʲʱ˄ʶʽ 

ˍʽ˃ʷˌ ʰˉˈ л.923 (ʰˉˇˉˊˇˋ˖ˉˇˉˇʾʹˋʹύ ʷ˖ˌ л.956 (ˋˎ˄ʰʽˋʻʹ˃ʰˍʽˁʺ ʶ˅ʱ˄ˍ˂ʹˋʹύΦ ʂˋˇ˄ ʰ˒ˇˊʱ ˍʹ 

ʵʽʰˁˊʽˍʽˁʺ ˁʰʽ ˋˎʴˁ˂ʾ˄ˇˎˋʰ ʶʴˁˎˊˈˍʹˍʰΣ ˇ ʵʶʾˁˍʹˌ !±9 ˉʰˊˇˎˋʾʰˋʶ ʽˁʰ˄ˇˉˇʽʹˍʽˁʷˌ ˍʽ˃ʷˌ ʴʽʰ ˍˇˎˌ 

ˍˊʶʽˌ ̄ ʰˊʱʴˇ˄ˍʶˌΣ ʰˉˈ л.757 (ʰˉˇˉˊˇˋ˖ˉˇˉˇʾʹˋʹύ ʷ˖ˌ л.899 (ˋˎ˄ʰʽˋʻʹ˃ʰˍʽˁʺ ʶ˅ʱ˄ˍ˂ʹˋʹ).      

ʅˎʸʺˍʹˋʹ - ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ 

ʅˁ ˇˉˈˌ ˍʹˌ ʶˊʴʰˋʾʰˌ ʺˍʰ˄ ˃ʶˍʰ˒ˊʱˋʶʽ ˁʰʽ ˄ʰ ˋˍʰʻ˃ʾˋʶʽ ˍˇ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ ˍʹˌ 

ɳˉʰʴʴʶ˂˃ʰˍʽˁʺˌ ɳ˅ˇˎʻʷ˄˖ˋʹˌ όaŀǎƭŀŎƘ ϧ WŀŎƪǎƻƴΣ мфусύΣ ˍˇ ˇˉˇʾˇ ʷ˔ʶʽ ˍˊˇˉˇˉˇʽʹʻʶʾ ʴʽʰ ˍʽˌ ʰ˄ʱʴˁʶˌ 

ˍˇˎ ʶ˂˂ʹ˄ʽˁˇˏ ˉ˂ʹʻˎˋ˃ˇˏ ʰˉˈ ˍˇˎˌ Tsigilis, Koustelios ˁʰʽ Togias όнллпύ ˗ˋˍʶ ˄ʰ ˃ˉˇˊʶʾ ˄ʰ 

˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ˋʶ ʷˊʶˎ˄ʶˌ ˋˍˇ˄ ˔˗ˊˇ ˍˇˎ ʶ˂˂ʹ˄ʽˁˇˏ ʰʻ˂ʹˍʽˋ˃ˇˏ ˁʰʽ ˉʽˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˋˍˇ˄ ˔˗ˊˇ 

ˍ˖˄ ˉˊˇˉˇ˄ʹˍ˗˄ ˇ˃ʰʵʽˁ˗˄ ˁʰʽ ʰˍˇ˃ʽˁ˗˄ ʰʻ˂ʹ˃ʱˍ˖˄. ʁ ˂ˈʴˇˌ ʺˍʰ˄ ˈˍʽ ˃ʶˍʱ ʰˉˈ ˋˎˋˍʹ˃ʰˍʽˁʺ 

ʲʽʲ˂ʽˇʴˊʰ˒ʽˁʺΣ ˋ˔ʶˍʽˁʺ ˃ʶ ˍˇ ʻʷ˃ʰΣ ʰ˄ʰˋˁˈˉʹˋʹ ʵʶ˄ ʲˊʷʻʹˁʰ˄ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽʰ ˉˇˎ ˄ʰ ʵʽʶˊʶˎ˄ˇˏ˄ 

ˍʹ ʶˉʰʴʴʶ˂˃ʰˍʽˁʺ ʶ˅ˇˎʻʷ˄˖ˋʹ ˉˊˇˉˇ˄ʹˍ˗˄ ʰˍˇ˃ʽˁ˗˄ ˁʰʽ ˇ˃ʰʵʽˁ˗˄ ʰʻ˂ʹ˃ʱˍ˖˄Φ ʂˋˇ˄ ʰ˒ˇˊʱ ˋˍʹ 

ʵˇ˃ʽˁʺ ʶʴˁˎˊˈˍʹˍʰ ˍˇˎ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎΣ ˍˈˋˇ ʰˉˈ ˍ́  ʵʽʶˊʶˎ˄ʹˍʽˁʺ ˈˋˇ ˁʰʽ ˍ́  ˄ʶˉʽʲʶʲʰʽ˖ˍʽˁʺ 

ˉʰˊʰʴˇ˄ˍʽˁʺ ʰ˄ʱ˂ˎˋʹ ʁ ˉʽʲʶʲʰʽ˗ʻʹˁʶ ʹ ˉˊˇˍʶʽ˄ˈ˃ʶ˄ʹ ʰˉˈ ˍˇˎˌ ˁʰˍʰˋˁʶˎʰˋˍʷˌ ʵˇ˃ʺ ʰˉˇˍʶ˂ˇˏ˃ʶ˄ʹ 

ʰˉˈ ˍˊʶʽˌ ˉʰˊʱʴˇ˄ˍʶˌ. ʃʰˊˈ˃ˇʽʰ ʺˍʰ˄ ˁʰʽ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˉˇˎ ʰ˒ˇˊˇˏˋʰ˄ ˍˇ˄ ʷ˂ʶʴ˔ˇ ˍʹˌ 

ʶˋ˖ˍʶˊʽˁʺˌ ˋˎ˄ˇ˔ʺˌ ˁʰʽ ʶʴˁˎˊˈˍʹˍʰˌ ˍˇˎ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎ ˁʰʽ ʹ ˇˉˇʾʰ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ 

˂ʰ˃ʲʱ˄ˇ˄ˍʰˌ ˎˉˈ˕ʹ ˍ̌ ˎˌ ɻ ʶʾˁ ˍʁ̩ h  ˍˇˎ CronbachΣ ˋˎʴˁ˂ʾ˄ˇˎˋʰ ʶʴˁˎˊˈˍʹˍʰ όCVύ ˁʰʽ ʶ˅ʰʴˈ˃ʶ˄ʹ ˃ʷˋʹ 

ʵʽʰˁˏ˃ʰ˄ˋʹ όAVE).  

ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ʷˊʶˎ˄ʰˌ ʵʾ˄ˇˎ˄ ˍʹ ʵˎ˄ʰˍˈˍʹˍʰ ˋˍˇˎˌ ˋˎʴʴˊʰ˒ʶʾˌ ˄ʰ ʵʽʰˉʽˋˍ˗ˋˇˎ˄ ˍʹ 

ʵˇ˃ʽˁʺ ʶʴˁˎˊˈˍʹˍʰ ˍˇˎ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎΣ ˃ʽʰ ʶʴˁˎˊˈˍʹˍʰ ˉˇˎ ˍˇ ˁʰʻʽˋˍʱ ʷʴˁˎˊˇ ˁʰʽ ʰ˅ʽˈˉʽˋˍˇ 

ˈˊʴʰ˄ˇ ˃ʷˍˊʹˋʹˌ ˍʹˌ ʶˉʰʴʴʶ˂˃ʰˍʽˁʺˌ ʶ˅ʱ˄ˍ˂ʹˋʹˌ ʰˍˈ˃˖˄ ˉˇˎ ʵˊʰˋˍʹˊʽˇˉˇʽˇˏ˄ˍʰʽ ˋˍˇ˄ ˔˗ˊˇ ˍˇˎ 

ʶ˂˂ʹ˄ʽˁˇˏ ʰʻ˂ʹˍʽˋ˃ˇˏΦ 
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satisfaction and burnout. Journal of Managerial Psychology, 19: 666-675. 

ʋʰˊʰ˂ʱ˃ˉˇˎˌΣ ɳΦ όнлмнύΦ ɳˉʰʴʴʶ˂˃ʰˍʽˁʷˌ ˉʹʴʷˌ ˋˍˊʶˌ ˁʰʽ ʶˉʰʴʴʶ˂˃ʰˍʽˁʺ ʶ˅ˇˎʻʷ˄˖ˋʹ ʶˁˉʰʽʵʶˎˍʽˁ˗˄ 
ɲʶˎˍʶˊˇʲʱʻ˃ʽʰˌ ɳˁˉʰʾʵʶˎˋʹˌ ˋˍˇ ɿˇ˃ˈ ɮˍˍʽˁʺˌΦ ɾʶˍʰˉˍˎ˔ʽʰˁʺ ʵʽʰˍˊʽʲʺ, ʋʰˊˇˁˈˉʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ. 
ɮʻʺ˄ʰ.  
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STRUCTURAL VALIDITY AND RELIABILITY OF THE BURNOUT INVENTORY IN THE GREEK SPORTS 

ENVIRONMENT 

P. Fotiadis1, P. Mestousis1, M. Lefkopoulos1, G. Masadis1, D. Doloma1, A. Koupani2,  

Z. Mavridou1, D. Petanidis3 

1Democritus University of Thrace, School of Physical Education and Sport Science 

22nd Elementary School of Giannitsa 

3Elementary School of Diavatos-Mesi Imathia 

Abstract  

Burnout is defined as a work syndrome resulting from the employee's perception that the 

expected benefits are less than what they actually receives. Thus, the aim of this study was to translate 

and weigh the questionnaire "Burnout" so that it can be used in research in the field of Greek sports 

and more specifically in the field of coaches. The back-to-back translation method was used to transfer 

the questionnaire to the Greek sports environment. This method is recommended when a 

questionnaire is to be applied in an environment other than the one for which it was constructed. 204 

coaches from all over Greece took part in the survey. Of these, 142 were men and 62 women. In 

individual sports 65 people are active and 139 in team sports. The questionnaire is composed of 22 

questions which are divided into three factors that explore the concept of burnout. The first factor is 

called "emotional exhaustion" and consists of 9 questions and explores the feeling of exhaustion as 

well as undue fatigue that the coach feels during the coaching process. The second factor is called 

"depersonalization" and consists of 5 questions. It explores the possible negative attitude towards his 

athletes and his colleagues. The third factor is called "reduced personal accomplishment", it composed 

of 8 questions, and explores the feeling the feeling of being able to achieve more than what he has 

achieved so far. The answers are given on a 7-point Likert scale where 0=never and 6=every day. The 

statistical analyses carried out are: (a) descriptive and inferential statistics, (b) exploratory (EFA) and 

confirmatory factor analysis (CFA), (c) internal coherence and validity testing of the questionnaire using 

/ǊƻƴōŀŎƘϥǎ ʰΣ ŎƻƴǾŜǊƎŜƴǘ ǾŀƭƛŘƛǘȅΣ and average variance extracted. The statistical analysis shows a) the 

EFA brought to the fore the three factors proposed by its developers, b) the CFA confirmed its 

structural validity, c) the internal coherence of all three factors was at high levels. The results reveal 

the structural validity and reliability of the questionnaire and therefore its suitability for use in the field 

of Greek sports.   

Key words: Emotional burnout, personal achievements, mental burnout  
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EXAMINING THE EFFECTS OF A SINGLE EXERCISE SESSION ON THE WELL-BEING OF ELDERLY 

ADULTS: A COMPARISON BETWEEN FALLERS AND NON-FALLERS 

 

E. Kouli1, F. Papanikolaou1, K. Anagnostopoulos1, D. Menychtas1, A. Kanavaki1, A. Grekidis1, 

M. Michalopoulou1, I. Smilios1, H. Douda1, V. Gourgoulis1, G. Sirakoulis2, N. Aggelousis1 

 

1Democritus University of Thrace, School of Physical Education and Sport Science 

2Democritus University of Thrace, Department of Electrical and Computer Engineering 

 

Abstract 

 According to research, well-being is a key ŦŀŎǘƻǊ ƛƴ ŘŜǘŜǊƳƛƴƛƴƎ ƻƴŜΩǎ ƳŜƴǘŀƭ ƘŜŀƭǘƘ ŀƴŘ ǘŜƴŘǎ 

to decrease gradually over time. As the prevalence of depression increases among the elderly 

population, this metric becomes increasingly significant. Although short-term physical activity and 

exercise initiatives have been shown to enhance well-being, there is limited research on whether there 

is a distinction in well-being outcomes between those vulnerable to falls and those who are not. This 

study aims to examine the impact of a single exercise session on the well-being of older adults and to 

explore any differences between fallers and non-fallers. The study involved 41 participants from open 

protection centers for the elderly who anonymously completed the Profile of Mood States (POMS) 

questionnaire before and after one training session. The results showed a statistically significant 

interaction between measurement and group regarding anxiety, confusion, and overall well-being, 

with non-fallers experiencing positive changes following their involvement in the exercise program. 

Moreover, statistically significant differences were observed between measurements in the energy, 

aggressiveness, and depression measures, indicating improvements for all participants post-program. 

However, no significant differences were detected regarding fatigue levels. These findings suggest that 

a single exercise session can enhance the mental well-being of elderly individuals, including those at 

risk of falls and those who are not. 

 

Keywords: quality of life, falls, exercise, depression, anxiety 
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EXAMINING THE EFFECTS OF A SINGLE EXERCISE SESSION ON THE WELL-BEING OF ELDERLY 

ADULTS: A COMPARISON BETWEEN FALLERS AND NON-FALLERS 

Introduction 

 Falls among older adults are a major public health concern due to the association of falls with 

morbidity and mortality. Research has shown that older people participating in regular physical activity 

have beneficial effects on both their health and their well-being (Zhu, 2019; Chen et al., 2018). 

Improvement was also noticed in physical functioning and falls in this population. The importance of 

well-being lies on the fact that it is associated with multiple benefits including increased chances of 

survival, decreased expenditure on mental health services and improved prognosis for psychological 

disorders (Fredrickson, 2008; Steptoe, 2011). However, the relationship between exercise and well-

being among fallers and non-fallers is not fully comprehended. The purpose of the study was to 

examine the impact of a single exercise session on the well-being of older adults and to explore any 

differences between fallers and non-fallers. 

Method 

Sample 

 This research involved a sample of 41 individuals from two open protection centers located in 

YƻƳƻǘƛƴƛ όɼʷ˄ˍˊʰ ɮ˄ˇʽ˔ˍʺˌ ʃˊˇˋˍʰˋʾʰˌ ɶ˂ʽˁʽ˖˃ʷ˄˖˄ ς ɼɮʃɶύ ǿƛǘƘ ŀƴ ŀǾŜǊŀƎŜ ŀƎŜ ƻŦ сфΦт ҕ 5.2 years. 

The sample consists of 6 men and 35 women of which 29 were fallers and 12 non-fallers, which were 

able to participate in an exercise program according to their cardiologist. 

Experimental design 

 The participants took part in exercise programs, twice a week, for 50-60 minutes each time. 

Data were collected through the self-ŀŘƳƛƴƛǎǘŜǊŜŘ άtǊƻŦƛƭŜ ƻŦ aƻƻŘ {ǘŀǘŜǎ όtha{ύέ ǉǳŜǎǘƛƻƴƴŀƛǊŜΣ 

which was completed anonymously both before and after one exercise session. This questionnaire 

consists of 7 factors: 1) anxiety-tension (6 questions), 2) energy (6 questions), 3) aggressiveness (7 

questions), 4) depression (8 questions), 5) fatigue (5 questions) and 6) confusion (5 questions). All the 

above factors interpret the overall psychological mood state. Responses to the questionnaire were 

indicated on a 5-point Likert scale ranging from 0=not at all to 4=extremely. 

Statistical analysis 

 Reliability Analysis was used to test the consistency of the questionnaire factors. Independent 

t-test analyses were used in order to examine if there were differences between the group of άŦŀƭƭŜǊǎ 

ς non-ŦŀƭƭŜǊǎέ ōŜŦƻǊŜ ǘƘŜƛǊ ǇŀǊǘƛŎipation in the exercise program. Also, Repeated Measures Analyses 

were used to determine the differences in psychological mood state with independent factor the group 

ƻŦ άŦŀƭƭŜǊǎ ς non-ŦŀƭƭŜǊǎέ ŀƴŘ ŀǎ ŀ ŘŜǇŜƴŘŜƴǘ ŦŀŎǘƻǊǎ ǘƘŜ άǎŜǾŜƴ ŦŀŎǘƻǊǎ ƻŦ ǘƘŜ ǉǳŜǎǘƛƻƴƴŀƛǊŜέ ŀƴŘ ǘƘŜ 

ƳŜŀǎǳǊŜƳŜƴǘǎ άōŜŦƻǊŜ ς ŀŦǘŜǊέΦ ¢ƘŜ ƭŜǾŜƭ ƻŦ ǎǘŀǘƛǎǘƛŎŀƭ ǎƛƎƴƛŦƛŎŀƴŎŜ ǿŀǎ ǎŜǘ ŀǘ ǇғΦлрΦ 

Results 

 ¢ƘŜ ά/ǊƻƴōŀŎƘΩǎ ʰέ ƛƴǘŜǊƴŀƭ ŎƻƘŜǎƛƻƴ ƛƴŘƛŎŀǘƻǊ ƻŦ ǘƘŜ ǉǳŜǎǘƛƻƴƴŀƛǊŜ ǿŀǎ ǎŀǘƛǎŦŀŎǘƻǊȅΦ !ƭƭ 

factors, before participation varied from .74 to .90 and the same factors after participation varied from 

.81 to .90. The independent t-test analyses showed that there were no statistical significant differences 

ōŜǘǿŜŜƴ ǘƘŜ ƎǊƻǳǇ ƻŦ άŦŀƭƭŜǊǎ ς non-ŦŀƭƭŜǊǎέ ōŜŦƻǊŜ ǘƘŜƛǊ ǇŀǊǘƛŎƛǇŀǘƛƻƴ ƛƴ ǘƘŜ ŜȄŜǊŎƛǎŜ ǇǊƻƎǊŀƳ (Table 

1). The Repeated Analysis Measurement showed statistically significant differences in the interaction 
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between measurement and group regarding anxiety F(1,39)=8,14, p<.05, confusion F(1,39)=5,08, p<.05, 

and Total Psychological Mood (TPM) F(1,37)=4,42, p<.05, with non-fallers showing improvement after 

participating in the exercise program. Additionally, statistically significant differences were observed 

between measurements for energy F(1,39)=4,52, p<.05, aggressiveness F(1,39)=5,51, p<.05, and 

depression F(1,38)=8,98, p<.05, with improved outcomes after the program for all participants. In 

contrast, there were no statistically significant differences in termǎ ƻŦ ǘƘŜ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ŦŀǘƛƎǳŜΦ ¢ƘŜ 

above results are presented in detail in Table 2. 

Table 1. Statistical significant ŘƛŦŦŜǊŜƴŎŜǎ ōŜǘǿŜŜƴ ǘƘŜ ƎǊƻǳǇ ƻŦ άŦŀƭƭŜǊǎ ς non-ŦŀƭƭŜǊǎέ ōŜŦƻǊŜ ǘƘŜƛǊ 

participation in the exercise program, for each factor of the questionnaire and the Total Psychological 

Mood (TPM) 

FACTORS ɾeasurements before program 

Anxiety/Tension t(39)=-0,609, p>.05 

Energy t(39)=0,237,  p>.05 

Aggressiveness t(39)=-0,299, p>.05 

Depression t(38)=-0,643, p>.05 

Fatigue t(39)=-0,655, p>.05 

Confusion t(39)=-0,045, p>.05 

TPM t(38)=-0,506, p>.05 

TPM= Anxiety/Tension + Depression + Aggressiveness + Fatigue + Confusion ς Energy + 100 

 

Table 2. Mean (M) and standard deviation (SD) for group, before and after the exercise program, for 

each factor of the questionnaire and the Total Psychological Mood (TPM) 

FACTORS 

MEASUREMENTS 

FALLERS NON FALLERS 

BEFORE AFTER BEFORE AFTER 

ɾ SD ɾ SD ɾ SD ɾ SD 

Anxiety/Tension .74 .68 .67 .61 .89* .85 .40* .70 

Energy 2.49 .78 2.63 .82 2.43 .77 2.72 .70 

Aggressiveness .39 .60 .31 .50 .46 .86 .32 .71 

Depression .60 .69 .44 .67 .73 .69 .45 .63 

Fatigue .88 .76 1.06 .73 1.03 .94 .76 .88 

Confusion .89 .65 .77 .66 .90* .71 .48* .66 

TPM 101.06 3.54 100.69 3.15 101.58* 3.79 99.69 3.52 

* p<.05  
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TPM= Anxiety/Tension + Depression + Aggressiveness + Fatigue + Confusion ς Energy + 100 

 

Discussion ς Conclusions 

 From the results above, it was observed that a single exercise session can have a positive 

impact on the mental well-being of older adults, regardless of their fall risk status. This finding 

highlights the potential benefits of physical activity as a non-pharmacological intervention to enhance 

the overall well-being of older adults. This is particularly relevant for older adults at risk of falls, who 

may benefit from targeted exercise programs that aim to improve balance and reduce the risk of falls 

(Sherrington et al., 2019). 

 These results suggest that promoting regular physical activity, even in the form of a single exercise 

session, can be a promising strategy to enhance the mental well-being of older adults, which may 

ultimately contribute to a better quality of life. 
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ɳʀɳʆɮʅɶ ʆʍɿ ɳʃɹɲʄɮʅɳʍɿ ɾɹɮʅ ɾʁɿʁ ʅʇɿɳɲʄɹɮʅ ɮʅɼɶʅɶʅ ʅʆɶɿ ɳʇɳʀɹɮ ɮʆʁɾʍɿ ʆɶʅ ʆʄɹʆɶʅ 

ɶɽɹɼɹɮʅ: ʅʇɱɼʄɹʅɶ ɾɳʆɮʀʇ ɮʆʁɾʍɿ ɾɳ ɼɮɹ ʋʍʄɹʅ ʃʆʍʅɳɹʅ 

ɼˇˏ˂ʹ1 ɳΦΣ ʃʰˉʰ˄ʽˁˇ˂ʱˇˎ1 ʊΦΣ ɮ˄ʰʴ˄˖ˋˍˈˉˇˎ˂ˇˌ1 ɼΦΣ ɾʶ˄ˏ˔ˍʰˌ1 ɲΦΣ ɼʰ˄ʰʲʱˁʹ1 ɮΦΣ ɱˁˊʶˁʾʵʹˌ1 ɮΦΣ 

ɾʽ˔ʰ˂ˇˉˇˏ˂ˇˎ1 ɾΦΣ ʅ˃ʺ˂ʽˇˌ1 ɶΦΣ ɲˇˏʵʰ1 ɳΦΣ ɱˇˏˊʴˇˎ˂ʹˌ1 ɰΦΣ ʅˎˊʰˁˇˏ˂ʹˌ2 ɱΦΣ ɮʴʴʶ˂ˇˏˋʹˌ1 ɿΦ 

 

1ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʅ˔ˇ˂ʺ ɳˉʽˋˍʺ˃ʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ ɮʻ˂ʹˍʽˋ˃ˇˏ 

2ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʆ˃ʺ˃ʰ ɳˉʽˋˍʺ˃ʹˌ ɶ˂ʶˁˍˊˇ˂ˈʴ˖˄ ɾʹ˔ʰ˄ʽˁ˗˄ ϧ ɾʹ˔ʰ˄ʽˁ˗˄ 

ʇˉˇ˂ˇʴʽˋˍ˗˄ 

ʃʶˊʾ˂ʹ˕ʹ 

 ʅˏ˃˒˖˄ʰ ˃ʶ ʷˊʶˎ˄ʶˌΣ ʹ ʶˎʶ˅ʾʰ ʶʾ˄ʰʽ ʲʰˋʽˁˈˌ ˉʰˊʱʴˇ˄ˍʰˌ ʴʽʰ ˍˇ˄ ˁʰʻˇˊʽˋ˃ˈ ˍʹˌ ˕ˎ˔ʽˁʺˌ 

ˎʴʶʾʰˌ ˍˇˎ ʰˍˈ˃ˇˎ ˁ ʰʽ ˍʶʾ˄ʶʽ ˄ʰ ˃ʶʽ˗˄ʶˍʰʽ ˋˍʰʵʽʰˁʱ ˃ʶ ˍʹ˄ ˉʱˊˇʵˇ ˍˇˎ ˔ˊˈ˄ˇˎΦ ɮˎˍˈˌ ˇ ʵʶʾˁˍʹˌ ʶʾ˄ʰʽ 

ʽʵʽʰʾˍʶˊʰ ˋʹ˃ʰ˄ˍʽˁˈˌ ʵʶʵˇ˃ʷ˄ˇˎ ˍˇˎ ʰˎ˅ʰ˄ˈ˃ʶ˄ˇˎ ʰˊʽʻ˃ˇˏ ʹ˂ʽˁʽ˖˃ʷ˄˖˄ ʰˍˈ˃˖˄ ˉˇˎ ʶ˃˒ʰ˄ʾʸˇˎ˄ 

ˋʹ˃ʶʾʰ ˁʰˍʱʻ˂ʽ˕ʹˌΦ ɴ˔ʶʽ ʲˊʶʻʶʾ ˈˍʽ ʹ ̡ ˊʰ˔ˎˉˊˈʻʶˋ˃ʹ ˋ˖˃ʰˍʽˁʺ ʵˊʰˋˍʹˊʽˈˍʹˍʰ ˁʰʽ ˍʰ ˉˊˇʴˊʱ˃˃ʰˍʰ 

ʱˋˁʹˋʹˌ ʲʶ˂ˍʽ˗˄ˇˎ˄ ˍʹ˄ ʶˎʶ˅ʾʰΣ ʰ˂˂ʱ ˎˉʱˊ˔ʶʽ ˉʶˊʽˇˊʽˋ˃ʷ˄ʹ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ʴʽʰ ˍˇ ʶʱ˄ ˎˉʱˊ˔ʶʽ 

ʵʽʰ˒ˇˊʱ ˋˍʹ˄ ʶˎʶ˅ʾʰ ˃ʶˍʰ˅ˏ ʰˎˍ˗˄ ˉˇˎ ˁʽ˄ʵˎ˄ʶˏˇˎ˄ ˄ʰ ˉʷˋˇˎ˄ ˁʰʽ ʶˁʶʾ˄˖˄ ˉˇˎ ʵʶ˄ ˁʽ˄ʵˎ˄ʶˏˇˎ˄. 

ɮˎˍʺ ʹ ˃ʶ˂ʷˍʹ ˋˍˇ˔ʶˏʶʽ ˄ʰ ʶ˅ʶˍʱˋʶʽ ˍˇ˄ ʰ˄ˍʾˁˍˎˉˇ ˃ʽʰˌ ˃ˈ˄ˇ ˋˎ˄ʶʵˊʾʰˌ ʱˋˁʹˋʹˌ ˋˍʹ˄ ʶˎʶ˅ʾʰ ˍ˖˄ 

ʹ˂ʽˁʽ˖˃ʷ˄˖˄ ʶ˄ʹ˂ʾˁ˖˄ ˁʰʽ ˄ʰ ʵʽʶˊʶˎ˄ʺˋʶʽ ˍˎ˔ˈ˄ ʵʽʰ˒ˇˊʱ ˃ʶˍʰ˅ˏ ʰˍˈ˃˖˄ ˃ʶ ʺ ˔˖ˊʾˌ ˁʾ˄ʵˎ˄ˇ ˉˍ˗ˋʹˌΦ 

ʅˍʹ ˃ʶ˂ʷˍʹ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ пм ʹ˂ʽˁʽ˖˃ʷ˄ˇʽ ˃ʶ ˃ʷˋˇ ˈˊˇ ʹ˂ʽˁʾʰˌ ˍʰ сфΦт ҕ рΦн ʷˍʹΣ ʰˉˈ Yʷ˄ˍˊʰ !˄ˇʽ˔ˍʺˌ 

ʃˊˇˋˍʰˋʾʰˌ ʴʽʰ ɶ˂ʽˁʽ˖˃ʷ˄ˇˎˌ όɼɮʃɶύ ˇʽ ˇˉˇʾˇʽ ˋˎ˃ˉ˂ʺˊ˖ˋʰ˄ ʰ˄˗˄ˎ˃ʰ ˍˇ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ ʃˊˇ˒ʾ˂ 

ˍ˖˄ ɼʰˍʰˋˍʱˋʶ˖˄ ɲʽʱʻʶˋʹˌ όProfile of Mood States - tha{ύ ˉˊʽ˄ ˁʰʽ ˃ʶˍʱ ʰˉˈ ˃ʾʰ ˋˎ˄ʶʵˊʾʰ ʱˋˁʹˋʹˌΦ 

ɮˉˈ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˉˊˇʷˁˎ˕ʰ˄ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʷˌ ʵʽʰ˒ˇˊʷˌ ˋˍʹ˄ ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹ ˃ʷˍˊʹˋʹˌ 

ˁʰʽ ˇ˃ʱʵʰˌ ˖ˌ ˉˊˇˌ ˍˇ ʱʴ˔ˇˌΣ ˍʹ ˋˏʴ˔ˎˋʹ ˁʰʽ ˍʹ ˋˎ˄ˇ˂ʽˁʺ ʶˎʶ˅ʾʰΣ ˃ʶ ˍʰ ʱˍˇ˃ʰ ˉˇˎ ʵʶ˄ ʵʽʰˍˊʷ˔ˇˎ˄ 

ˁʾ˄ʵˎ˄ˇ ˉˍ˗ˋʹˌΣ ˄ʰ ˉʰˊˇˎˋʽʱʸˇˎ˄ ʲʶ˂ˍʾ˖ˋʹ ˃ʶˍʱ ˍʹ ˋˎ˃˃ʶˍˇ˔ʺ ˍˇˎˌ ˋˍˇ ˉˊˈʴˊʰ˃˃ʰ ʱˋˁʹˋʹˌΦ 

ɳˉʾˋʹˌΣ ˉʰˊˇˎˋʽʱˋˍʹˁʰ˄ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʷˌ ʵʽʰ˒ˇˊʷˌ ˃ʶˍʰ˅ˏ ˍ˖˄ ˃ʶˍˊʺˋʶ˖˄ ˖ˌ ˉˊˇˌ ˍʹ˄ 

ʶ˄ʶˊʴʹˍʽˁˈˍʹˍʰΣ ˍʹ˄ ʶˉʽʻʶˍʽˁˈˍʹˍʰ ˁʰʽ ˍʹ˄ ˁʰˍʱʻ˂ʽ˕ʹ ˃ʶ ʲʶ˂ˍʽ˖˃ʷ˄ʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˃ʶˍʱ ˍˇ 

ˉˊˈʴˊʰ˃˃ʰ ʴʽʰ ˈ˂ˇˎˌ ˍˇˎˌ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌΦ ʅʶ ʰ˄ˍʾʻʶˋʹ ˃ʶ ˍʰ ˉʰˊʰˉʱ˄˖ ʵʶ˄ ʶ˃˒ʰ˄ʾˋˍʹˁʰ˄ 

ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʷˌ ʵʽʰ˒ˇˊʷˌ ˈˋˇ˄ ʰ˒ˇˊʱ ˋˍʹ˄ ˁˈˉ˖ˋʹ ˍ˖˄ ʰˋˁˇˎ˃ʷ˄˖˄Φ ɰʱˋʶʽ ˍ˖˄ 

ˋˎʴˁʶˁˊʽ˃ʷ˄˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˉʰˊʰˍʹˊʺʻʹˁʶ ˈˍʽ ʷˋˍ˖ ˁʰʽ ˃ʽʰ ˋˎ˄ʶʵˊʾʰ ʱˋˁʹˋʹˌ ˃ˉˇˊʶʾ ˄ʰ 

ʲˇʹʻʺˋʶʽ ˍʰ ʱˍˇ˃ʰ ˍˊʾˍʹˌ ʹ˂ʽˁʾʰˌ ˋˍʹ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ˕ˎ˔ʽˁʺˌ ˍˇˎˌ ʶˎʶ˅ʾʰˌΣ ˍˈˋˇ ˈˋˇˎˌ ʷ˔ˇˎ˄ ˁʾ˄ʵˎ˄ˇ 

ˉˍ˗ˋʹˌ ˈˋˇ ˁʰʽ ʶˁʶʾ˄ˇˎˌ ˉˇˎ ʵʶ˄ ˉʰˊˇˎˋʽʱʸˇˎ˄ ʰˎˍˈ˄ ˍˇ˄ ˁʾ˄ʵˎ˄ˇΦ  

ɽʷ˅ʶʽˌ ˁ˂ʶʽʵʽʱ: ʁ ˎʶ˅ʾʰΣ ˁʾ˄ʵˎ˄ˇˌ ˉˍ˗ˋʹˌΣ ʹ˂ʽˁʽ˖˃ʷ˄ˇʽΣ ʱˋˁʹˋʹ 

 

ɲʽʶˏʻˎ˄ˋʹ ʰ˂˂ʹ˂ˇʴˊʰ˒ʾʰˌΥ 

ɳˎʴʶ˄ʾʰ ɼˇˏ˂ʹ 
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ɳɽɳɱʋʁʅ ɸʇɾʁʇΣ ɳʃɹɸɳʆɹɼʁʆɶʆɮʅ ɼɮɹ ʃʄʁʃʁɿɶʆɹɼɶʅ ʅʇɾʃɳʄɹʊʁʄɮʅ ʅʆʁ ɮɸɽɶɾɮ ʆɶʅ 
ʋɳɹʄʁʅʊɮɹʄɹʅɶʅ 

 
ʅˁˇˎˊˍʰ˄ʽ˗ˍʹ ɱΦΣ ɾˉʶ˃ˉʷˍˋˇˌ ɳΦΣ ɮ˄ˍ˖˄ʾˇˎ ʃΦΣ ɼʰ˃ˉʱˌ ɮΦ 

 

ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʅ˔ˇ˂ʺ ɳˉʽˋˍʺ˃ʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ ɮʻ˂ʹˍʽˋ˃ˇˏ 

 
 
ʃʶˊʾ˂ʹ˕ʹ 

ʅˁˇˉˈˌ ˍʹˌ ʷˊʶˎ˄ʰˌΣ ʺˍʰ˄ ˄ʰ ʶˊʶˎ˄ʹʻˇˏ˄ ˉʽʻʰ˄ʷˌ ˋ˔ʷˋʶʽˌ ˃ʶˍʰ˅ˏ ˍ˖˄ ʶˉʾˉʶʵ˖˄ ˍˇˎ 

ʻˎ˃ˇˏ ˁʰʽ ˍʹˌ ʶˉʽʻʶˍʽˁˈˍʹˍʰˌ ˁʰʽ ˍʹˌ ˉˊˇˉˇ˄ʹˍʽˁʺˌ ˋˎ˃ˉʶˊʽ˒ˇˊʱˌ ˃ʶˍʰ˅ˏ ʰʻ˂ʹˍ˗˄κˍˊʽ˗˄Σ 

ˋˍˇ ʱʻ˂ʹ˃ʰ ˍʹˌ ʋʶʽˊˇˋ˒ʰʾˊʽˋʹˌΦ ɱʽʰ ˍʹ˄ ˇ˂ˇˁ˂ʺˊ˖ˋʹ ˍʹˌ ʷˊʶˎ˄ʰˌΣ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˇʽ 

ʶ˂˂ʹ˄ʽˁʷˌ ʶˁʵˈˋʶʽˌ н ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾ˖˄Υ ʰύ ˍʹˌ ζɼ˂ʾ˃ʰˁʰˌ ɸˎ˃ˇˏ ˁʰʽ ɳˉʽʻʶˍʽˁˈˍʹˍʰˌη 

(CAASύΣ ˁʰʽ ˍˇˎ ζɳˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇˎ ˍʹˌ ʃˊˇˉˇ˄ʹˍʽˁʺˌ ʅˎ˃ˉʶˊʽ˒ˇˊʱˌη όCBQύΦ ʆˇ ʵʶʾʴ˃ʰ 

ʰˉˇˍʷ˂ʶˋʰ˄ оон ɴ˂˂ʹ˄ʶˌ ʰʻ˂ʹˍʷˌκˍˊʽʶˌ όɯ˄ˍˊʶˌҐмтфΣ ɱˎ˄ʰʾˁʶˌҐмроύΣ ˍˇ ˇˉˇʾˇ ˔˖ˊʾˋˍʹˁʶ ˁʰʽ 

ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍʹ˄ ʰʻ˂ʹˍʽˁʺ ˍˇˎ ʶ˃ˉʶʽˊʾʰ ˋʶ ˔ˊˈ˄ʽʰΣ ˋʶ о ˇ˃ʱʵʶˌΥ ʰύ м-нҐмнлΣ ʲύ о-пҐмну ˁʰʽ ʴύ 

5-ҔҐупΦ ɱʽʰ ˍʹ˄ ʶˉʶ˅ʶˊʴʰˋʾʰ ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄Σ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ʹ ˋˍʰˍʽˋˍʽˁʺ ʰ˄ʱ˂ˎˋʹ 

One-Way AnovaΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʰ˄ʷʵʶʽ˅ʰ˄Υ мύ  ˈˍʽ ʹ н ́ˋʶ ʶ˃ˉʶʽˊʾʰ ˇ˃ʱʵʰΣ ˉʰˊˇˎˋʾʰˋʶ 

ˎ˕ʹ˂ˈˍʶˊʰ ʶˉʾˉʶʵʰ ζɸˎ˃ˇˏη ˁʰʽ ζɳˉʽʻʶˍʽˁˈˍʹˍʰˌη ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʽˌ ʱ˂˂ʶˌ н ˇ˃ʱʵʶˌ ˁʰʽ нύ 

ˈˋˇ˄ ʰ˒ˇˊʱ ˍˇ ˒ˏ˂ˇΣ ˇʽ ʴˎ˄ʰʾˁʶˌ ˉʰˊˇˎˋʾʰˋʰ˄ ˎ˕ʹ˂ˈˍʶˊˇ ʵʶʾˁˍʹ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ 

ζʇˉˇˋˍʹˊʽˁˍʽˁʺ ʅˎ˃ˉʶˊʽ˒ˇˊʱη ˍˇˎ ˉˊˇˉˇ˄ʹˍʺΣ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍˇˎˌ ʱ˄ʵˊʶˌΦ  ʅˎ˃ˉʶˊʰˋ˃ʰˍʽˁʱΣ 

ʴʾ˄ʶˍʰʽ ˈ˂ˇ ˁʰʽ ˉʽˇ ˁʰˍʰ˄ˇʹˍˈ ˍˇ ˉˈˋˇ ʰˉʰˊʰʾˍʹˍʹ ʰˉˇˍʶ˂ʶʾ ʹ ʴ˄˗ˋʹ  ˍʹˌ ʶ˃ˉ˂ˇˁʺˌ 

ʵʽʰ˒ˈˊ˖˄ ˋʹ˃ʰ˄ˍʽˁ˗˄ ˋˎ˃ˉʶˊʽ˒ˇˊ˗˄ ˁʰʽ ˋˍˇ ʱʻ˂ʹ˃ʰ ˍʹˌ ˔ʶʽˊˇˋ˒ʰʾˊʽˋʹˌΦ 
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ɳɽɳɱʋʁʅ ɸʇɾʁʇΣ ɳʃɹɸɳʆɹɼʁʆɶʆɮʅ ɼɮɹ ʃʄʁʃʁɿɶʆɹɼɶʅ ʅʇɾʃɳʄɹʊʁʄɮʅΣ ʅʆʁ ɮɸɽɶɾɮ ʆɶʅ 

ʋɳɹʄʁʅʊɮɹʄɹʅɶʅ  

 

 

ɳʽˋʰʴ˖ʴʺ 

ʅˏ˃˒˖˄ʰ ˃ʶ ˍˇˎˌ ʴ˄˖ˋˍʽˁˇ-ˋˎ˃ˉʶˊʽ˒ˇˊʽˁˇˏˌ ʻʶ˖ˊʹˍʽˁˇˏˌ ˇʽ ˋˁʷ˕ʶʽˌ ʰˉˇˍʶ˂ˇˏ˄ ˋʹ˃ʰ˄ˍʽˁˈ 

ˉʰˊʱʴˇ˄ˍʰ ˋˍʹ ʵʽʰ˃ˈˊ˒˖ˋʹ ˍ˖˄ ˋˎ˄ʰʽˋʻʹ˃ʱˍ˖˄ ˁʰʽ ˋˎ˃ˉʶˊʽ˒ˇˊ˗˄ ό.ŜŎƪ ϧ ²ŜƛǎƘŀŀǊΣ нлллΤ 9ƭƭƛǎΣ 

нлллύΦ ʁʽ ˋˁʷ˕ʶʽˌ ˉˇˎ ʲʽ˗˄ˇˎ˄ ˇʽ ʰʻ˂ʹˍʷˌ ʶˉʹˊʶʱʸˇˎ˄ ˋʶ ˋʹ˃ʰ˄ˍʽˁˈ ʲʰʻ˃ˈ ˍʰ ˋˎ˄ʰʽˋʻʺ˃ʰˍʰ ˁʰʽ ˍʹ 

ˋˎ˃̄ʁ ˊʽ˒ˇˊʱΦ ʃˊ˗ˍˇ˄Σ ʹ ˋˎ˃ˉʶˊʽ˒ˇˊʱ ˉˊʷˉʶʽ ˄ʰ ˋˍˇ˔ʶˏʶʽ ˋʶ ʷ˄ʰ˄ ʱ˂˂ˇ˄ ʱ˄ʻˊ˖ˉˇ ˃ʶ ˋˁˇˉˈ ˍʹ˄ 

ˉˊˈˁ˂ʹˋʹ ˋ˖˃ʰˍʽˁʺˌ ʲ˂ʱʲʹˌΦ ɲʶˏˍʶˊˇ˄Σ ˉˊʷˉʶʽ ˄ʰ ˎˉʱˊ˔ʶʽ ˁʱˉˇʽʰ ˉˊˇˋʵˇˁʾʰ ˈˍʽ ʹ ˉˊˇˋˉʱʻʶʽʰ ʴʽʰ 

ˉˊˈˁ˂ʹˋʹ ˋ˖˃ʰˍʽˁʺˌ ʲ˂ʱʲʹˌ ʻʰ ʶʾ˄ʰʽ ʶˉʽˍˎ˔ʺˌΦ ʇˉʱˊ˔ˇˎ˄ ʵˏˇ ʶʾʵʹ ʶˉʽʻʶˍʽˁˈˍʹˍʰˌΣ ʹ ʶ˔ʻˊʽˁʺ ˁʰʽ ʹ 

ˋˎ˄ˍʶ˂ʶˋˍʽˁʺΦ ʅˍʹ˄ ʶ˔ʻˊʽˁʺ ʶˉʽʻʶˍʽˁˈˍʹˍʰ ˇ ˋˍˈ˔ˇˌ ʶʾ˄ʰʽ ˉˊˈˁ˂ʹˋʹ ʲ˂ʱʲʹˌΣ ʶ˄˗ ʹ ˋˎ˄ˍʶ˂ʶˋˍʽˁʺ 

ʶˉʽʻʶˍʽˁˈˍʹˍʰ ʷ˔ʶʽ ˖ˌ ˋˍˈ˔ˇ ˍʹ˄ ˁʰˍʱˁˍʹˋʹ ˁʱˉˇʽˇˎ ʶ˅˖ˍʶˊʽˁˇˏ ˋˁˇˉˇˏΣ ˈˉ˖ˌ ʹ ˄ʾˁʹ όBerkowitz, 

1993).   

  ʁʽ h˄ ˍʽʵˊʰˋˍʽˁʷˌ ˋˎ˃ˉʶˊʽ˒ˇˊʷˌ ʶʾ˄ʰʽ ˇʽ Ϧʰˉʰ˄ˍʺˋʶʽˌϦ- ʰ˄ˍʽʵˊʱˋʶʽˌ ˍˇˎ ˉˊˇˉˇ˄ʹˍʺ ˋˍʽˌ 

ˋˎ˃ˉʶˊʽ˒ˇˊʷˌ ˍˇˎ ˉʰʾ˔ˍʹ ʺ ˍʹˌ ˇ˃ʱʵʰˌΦ ɱʽʰ ˉʰˊʱʵʶʽʴ˃ʰΣ ʷ˄ʰˌ ˉʰʾ˔ˍʹˌ ˁʱ˄ʶʽ ʷ˄ʰ ˂ʱʻˇˌ ˁʰʽ ˇ 

ˉˊˇˉˇ˄ʹˍʺˌ ʰ˄ˍʰˉˇˁˊʾ˄ʶˍʰʽ ˃ʽ˂˗˄ˍʰˌ ʶˉʽˍʽ˃ʹˍʽˁʱ ˉˊˇˌ ˍˇ˄ ˉʰʾ˔ˍʹΦ ʁʽ ʰˎʻˈˊ˃ʹˍʶˌ ˋˎ˃ˉʶˊʽ˒ˇˊʷˌ 

˅ʶˁʽ˄ˇˏ˄ ʰˉˈ ˍˇ˄ ʾʵʽˇ ˍˇ˄ ˉˊˇˉˇ˄ʹˍʺ ˁʰʽ ʵʶ˄ ˉʰˊʰˍʹˊˇˏ˄ˍʰʽ ˖ˌ ʰ˄ˍʾʵˊʰˋʹ ˋˍʹ ˋˎ˃ˉʶˊʽ˒ˇˊʱ ˍˇˎ 

ˉʰʾ˔ˍʹ όSmith et al., 1978). 

ʇˉʱˊ˔ˇˎ˄ ʶˉʾˋʹˌ ˉʽʻʰ˄ʷˌ ʰˊ˄ʹˍʽˁʷˌ ˋˎ˄ʷˉʶʽʶˌ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ ˋˎ˃˃ʶˍˇ˔ʺ ˍ˖˄ ˄ʷ˖˄ ˋˍˇ˄ 

ʰʻ˂ʹˍʽˋ˃ˈΦ ɮˎˍʷˌ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇˎ˄ ˍʹ˄ ˎˉʷˊ˃ʶˍˊʹ ʶˋˍʾʰˋʹ ˋˍˇ˄ ʰ˄ˍʰʴ˖˄ʽˋ˃ˈ ˁʰʽ ˍʹ˄ ˄ʾˁʹΣ ˍˇ 

ʰˎ˅ʰ˄ˈ˃ʶ˄ˇ ʱʴ˔ˇˌ ˁʰʽ ˍʹ˄ ʰ˄ʹˋˎ˔ʾʰ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍˇ ʰ˄ˍʰʴ˖˄ʽˋˍʽˁˈ ˁ˂ʾ˃ʰ ˋˍʰ ˋˉˇˊΣ ˁʰʻ˗ˌ ˁʰʽ 

ˍʹ ʲʾʰ ˁʰʽ ˍʹ˄ ʶˉʽʻʶˍʽˁˈˍʹˍʰ ʰ˄ʱ˃ʶˋʰ ˋˍˇˎˌ ʶ˄ʹ˂ʾˁˇˎˌ όGoldstein, 2012). ɾʶ ʰ˒ʶˍʹˊʾʰ ˍʰ 

ʰ˄˖ˍʷˊ˖Σ ʶʾ˄ʰʽ ʰ˄ʰʴˁʰʾˇ ˄ʰ ʶ˅ʶˍʰˋˍˇˏ˄ ˍʰ ʶˉʾˉʶʵʰ ʲʾʰˌ ˁʰʽ ʶˉʽʻʶˍʽˁˈˍʹˍʰˌ ˍ˖˄ ʰʻ˂ʹˍ˗˄κˍˊʽ˗˄ ˍʹˌ 

ʋʶʽˊˇˋ˒ʰʾˊʽˋʹˌ ˁʰʽ ˁʰˍʱ ˉˈˋˇ ˁʰʽ ʰ˄ ʹ ˉˊˇˉˇ˄ʹˍʽˁʺ ˋˎ˃ˉʶˊʽ˒ˇˊʱ ʶˉʹˊʶʱʸʶʽ ˍʰ ʶˉʾˉʶʵʰ ʰˎˍʱΦ ʂˉ˖ˌ 

ʶˉʾˋʹˌΣ ʰ˄ ˍˇ ˒ˏ˂ˇ ˁʰʽ ʹ ʰʻ˂ʹˍʽˁʺ ʶ˃ˉʶʽˊʾʰ ʶˉʹˊʶʱʸˇˎ˄ ʶˉʾˋʹˌ ˍʹ˄ ʲʾʰ ˁʰʽ ˍʹ˄ ʶˉʽʻʶˍʽˁˈˍʹˍʰ ˍ˖˄ 

ʰʻ˂ʹˍ˗˄κˍˊʽ˗˄Φ ɼʰˍʱ ˍˇ˄ ˍˊˈˉˇ ʰˎˍˈΣ ʻʰ ˃ˉˇˊʷˋˇˎ˄ ˇʽ ˉˊˇˉˇ˄ʹˍʷˌ ˍˇˎ ʰʻ˂ʺ˃ʰˍˇˌ ʰˎˍˇˏ ˄ʰ 

ʵʽʰˁˊʾ˄ˇˎ˄ ˍʰ ʶˉʾˉʶʵʰ ʲʾʰˌ ˁʰʽ ʶˉʽʻʶˍʽˁˈˍʹˍʰˌΣ ˈˉ˖ˌ ʶˉʾˋʹˌ ˉ˖ˌ ʹ ˋˎ˃ˉʶˊʽ˒ˇˊʱ ˁʰʽ ˇʽ ʵʹ˂˗ˋʶʽˌ 

ˍˇˎˌΣ ʻʰ ˃ˉˇˊˇˏˋʰ˄ ˄ʰ ʵʹ˃ʽˇˎˊʴʺˋˇˎ˄ ˋˁʷ˕ʶʽˌ ˋˍˇ ˃ˎʰ˂ˈ ˍ˖˄ ʰʻ˂ʹˍ˗˄ ˁʰʽ ˄ʰ ʶˉʹˊʶʱˋˇˎ˄ 

ʶ˄ʵʶ˔ˇ˃ʷ˄˖ˌ ˍʹ˄ ˋˎ˃ˉʶˊʽ˒ˇˊʱ ˍˇˎˌ ˁʰʽ ˍʹ˄ ʶˉʽʻʶˍʽˁˈˍʹˍʱ ˍˇˎˌΣ ˃ʷˋʰ ˋˍˇ˄ ʰʴ˖˄ʽˋˍʽˁˈ ˔˗ˊˇΦ 

 ʍˌ ˋˎ˄ʱˊˍʹˋʹ ˍˇˎ ʶˊʶˎ˄ʹˍʽˁˇˏ ˁʶ˄ˇˏ ˉˇˎ ʵʽʰˉʽˋˍ˗ʻʹˁʶ ˋˁˇˉˈˌ ˍʹˌ ʷˊʶˎ˄ʰˌΣ ʺˍʰ˄ ˄ʰ 

ʶˊʶˎ˄ʹʻˇˏ˄ ˉʽʻʰ˄ʷˌ ˋ˔ʷˋʶʽˌ ˃ʶˍʰ˅ˏ ˍ˖˄ ʶˉʾˉʶʵ˖˄ ˍˇˎ ʻˎ˃ˇˏ ˁʰʽ ˍʹˌ ʶˉʽʻʶˍʽˁˈˍʹˍʰˌ ˁʰʽ ˍʹˌ 

ˉˊˇˉˇ˄ʹˍʽˁʺˌ ˋˎ˃ˉʶˊʽ˒ˇˊʱˌ ˃ʶˍʰ˅ˏ ʰʻ˂ʹˍ˗˄κˍˊʽ˗˄Σ ˋˍˇ ʱʻ˂ʹ˃ʰ ˍʹˌ ʋʶʽˊˇˋ˒ʰʾˊʽˋʹˌΦ  
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ɾʷʻˇʵˇˌ 

ɲʶʾʴ˃ʰ 

ʅˍʹ˄ ʷˊʶˎ˄ʰ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ оон ɴ˂˂ʹ˄ʶˌ ʰʻ˂ʹˍʷˌκˍˊʽʶˌ όɯ˄ˍˊʶˌҐмтфΣ ɱˎ˄ʰʾˁʶˌҐмроύΣ ˍˇ ˇˉˇʾˇ 

ʵʶʾʴ˃ʰ ˔˖ˊʾˋˍʹˁʶ ˁʰʽ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍʹ˄ ʰʻ˂ʹˍʽˁʺ ˍˇˎˌ ʶ˃ˉʶʽˊʾʰ ˋʶ ˔ˊˈ˄ʽʰΣ ˋʶ о ˇ˃ʱʵʶˌΥ ʰύ м-нҐмнлΣ ʲύ 

3-пҐмну ˁʰʽ ʴύ р->=84.  

 

ɳˊʶˎ˄ʹˍʽˁˈˌ ˋ˔ʶʵʽʰˋ˃ˈˌ  

 ɱʽʰ ˍʹ˄ ˇ˂ˇˁ˂ʺˊ˖ˋʹ ˍʹˌ ʷˊʶˎ˄ʰˌΣ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˇʽ ʶ˂˂ʹ˄ʽˁʷˌ ʶˁʵˈˋʶʽˌ н 

ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾ˖˄Υ ʰύ ˍʹˌ ζɼ˂ʾ˃ʰˁʰˌ ɸˎ˃ˇˏ ˁʰʽ ɳˉʽʻʶˍʽˁˈˍʹˍʰˌη ό/!!{ύΣ ˍ˖˄ ɾˉʶ˃ˉʷˍˋˇˌΣ 

ʋˊʽˋˍˇ˒ˇˊʾʵʹˌ ϧ ɾʱ˄ˍʹˌ όнллу) ˁʰʽ ˍˇˎ ζɳˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇˎ ˍʹˌ ʃˊˇˉˇ˄ʹˍʽˁʺˌ ʅˎ˃ˉʶˊʽ˒ˇˊʱˌη 

ό/.vύΣ ˍ˖˄ ½ƻǳǊōŀƴƻǎΣ ¢ƘŜƻŘƻǊŀƪƛǎ & Hatzigeorgiadis (2004). 

 

ʅˍʰˍʽˋˍʽˁʺ ʰ˄ʱ˂ˎˋʹ 

 ɱʽʰ ˍʹ˄ ʶˉʶ˅ʶˊʴʰˋʾʰ ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄Σ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ʹ ˋˍʰˍʽˋˍʽˁʺ ʰ˄ʱ˂ˎˋʹ hƴŜ-Way 

Anova. 

 

ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ 

ɾʶ ʲʱˋʹ ˍʹ ˋˍʰˍʽˋˍʽˁʺ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄Σ ˉˊˇʷˁˎ˕ʰ˄ ˇʽ ˉʰˊʰˁʱˍ˖ ˁʶ˄ˍˊʽˁʷˌ 

ʵʽʰˉʽˋˍ˗ˋʶʽˌΥ 

мύ ɮˉˈ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ʵʽʰˁˏ˃ʰ˄ˋʹˌ ˖ˌ ˉˊˇˌ ʷ˄ʰ ˉʰˊʱʴˇ˄ˍʰ ζɸˎ˃ˈˌηΣ ʵʽʰˉʽˋˍ˗ʻʹˁʶ 

ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʺ ʶˉʾʵˊʰˋʹ ˍˇˎ ˉʰˊʱʴˇ˄ˍʰ ζɮʻ˂ʹˍʽˁʺ ɳ˃ˉʶʽˊʾʰη όF2,322=4,306; pғлΦлрύΦ  ɮˉˈ ˍˇ 

ˍʶˋˍ ˉˇ˂˂ʰˉ˂˗˄ ˋˎʴˁˊʾˋʶ˖˄ Scheffe ʵʽʰˉʽˋˍ˗ʻʹˁʰ˄ ˖ˋˍˈˋˇ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʷˌ ʵʽʰ˒ˇˊʷˌ 

˃ʶˍʰ˅ˏ ˍʹˌ нʹˌ ˇ˃ʱʵʰˌ όM=2.74, SDҐΦтуύ ˍˈˋˇ ˃ʶ ˍʹ˄ оʹ (M=2.63, SDҐΦстύΣ ˈˋˇ ˁʰʽ ˃ʶ ˍʹ˄ мʹ (M=2.48, 

SD=.71). 

нύ ɮˉˈ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ʵʽʰˁˏ˃ʰ˄ˋʹˌ ˖ˌ ˉˊˇˌ ʷ˄ʰ ˉʰˊʱʴˇ˄ˍʰ ζɳˉʽʻʶˍʽˁˈˍʹˍʰηΣ ʵʽʰˉʽˋˍ˗ʻʹˁʶ 

ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʺ ʶˉʾʵˊʰˋʹ ˍˇˎ ˉʰˊʱʴˇ˄ˍʰ ζɮʻ˂ʹˍʽˁʺ ɳ˃ˉʶʽˊʾʰη όF2,322=4,306; pғлΦлрύΦ  ɮˉˈ ˍˇ 

ˍʶˋˍ ˉˇ˂˂ʰˉ˂˗˄ ˋˎʴˁˊʾˋʶ˖˄ Scheffe ʵʽʰˉʽˋˍ˗ʻʹˁʰ˄ ˖ˋˍˈˋˇ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʷˌ ʵʽʰ˒ˇˊʷˌ 

˃ʶˍʰ˅ˏ ˍʹˌ нʹˌ ˇ˃ʱʵʰˌ όM=2.22, SDҐΦсуύ ˍˈˋˇ ˃ʶ ˍʹ˄ оʹ (M=1.90, SDҐΦсрύΣ ˈˋˇ ˁʰʽ ˃ʶ ˍʹ˄ мʹ (M=1.78, 

SD=.63). 

оύ ɮˉˈ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ʵʽʰˁˏ˃ʰ˄ˋʹˌ ˖ˌ ˉˊˇˌ ʷ˄ʰ ˉʰˊʱʴˇ˄ˍʰ ζʇˉˇˋˍʹˊʽˁˍʽˁʺ ʅˎ˃ˉʶˊʽ˒ˇˊʱηΣ 

ʵʽʰˉʽˋˍ˗ʻʹˁʶ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʺ ʶˉʾʵˊʰˋʹ ˍˇˎ ˉʰˊʱʴˇ˄ˍʰ ζʊˏ˂ˇη όF1,317=5,249; pғлΦлрύΦ ʁʽ 

ʴˎ˄ʰʾˁʶˌ ˉʰˊˇˎˋʾʰˋʰ˄ ˎ˕ʹ˂ˈˍʶˊˇ ʵʶʾˁˍʹ όM=2.98, SD=.39), h ˉˈ ˍˇˎˌ ʱ˄ʵˊʶˌ  (M=2.71, SD=.45). 
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ʅˎʸʺˍʹˋʹ-ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ 

ʅˍʹ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˃ʶ˂ʷˍʹ ʵʽʰˉʽˋˍ˗ʻʹˁʶ ˉ˖ˌ ˇ ʻˎ˃ˈˌ ˋˎ˄ʰ˄ˍʱˍʰʽ ˋʶ ˎ˕ʹ˂ˈˍʶˊʰ ʰ˄ʰ˂ˇʴʽˁʱ 

ʶˉʾˉʶʵʰ ˋʶ ʰʻ˂ʹˍʷˌ ˇʽ ˇˉˇʾˇʽ ʷ˔ˇˎ˄ ˃ʽʰ ˃ʷˋʹ ʰʻ˂ʹˍʽˁʺ ʶ˃ˉʶʽˊʾʰ ˋʶ ˋˏʴˁˊʽˋʹ ˃ʶ ˈˋˇˎˌ ˅ʶˁʾ˄ʹˋʰ˄ 

ˉˊˈˋ˒ʰˍʰ ʺ ʰˎˍˇˏˌ ˉˇˎ ʻʶ˖ˊˇˏ˄ˍʰʽ ʷ˃ˉʶʽˊˇʽ ˋˍˇ ʱʻ˂ʹ˃ʰΦ ɼʱˍʽ ʰ˄ʱ˂ˇʴˇ ʾˋ˔ˎʶ ˁʰʽ ʴʽʰ ˍʹ˄ 

ʶˉʽʻʶˍʽˁˈˍʹˍʰΣ ˃ʶ ˉˇ˂ˏ ˃ʶʴʱ˂ʶˌ ʵʽʰ˒ˇˊʷˌ ˃ʶˍʰ˅ˏ ˍ˖˄ ˍˊʽ˗˄ ʶ˅ʶˍʰʸˈ˃ʶ˄˖˄ ˇ˃ʱʵ˖˄Φ ʆʷ˂ˇˌΣ ˇʽ 

ʴˎ˄ʰʾˁʶˌ ʵʽʰˉʽˋˍ˗ʻʹˁʶ ˈˍʽ ˉʰˊˇˎˋʽʱʸˇˎ˄ ʰ˄ʰ˂ˇʴʽˁʱ ˎ˕ʹ˂ˈˍʶˊˇ ʵʶʾˁˍʹ ˋˍʹ˄ ˎˉˇˋˍʹˊʽˁˍʽˁʺ 

ˋˎ˃ˉʶˊʽ˒ˇˊʱ ˍˇˎ ˉˊˇˉˇ˄ʹˍʺ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍˇˎˌ ʱ˄ˍˊʶˌ ˍʹˌ ʷˊʶˎ˄ʰˌΦ ʍˌ ʶˁ ˍˇˏˍˇˎΣ ʹ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ 

ʷˊʶˎ˄ʰ ˇʵʹʴʶʾ ˋʶ ʵˏˇ ʲʰˋʽˁʷˌ ˉˊˇˍʱˋʶʽˌΦ ʃˊ˗ˍˇ˄Σ ˇʽ ˉˊˇˉˇ˄ʹˍʷˌ ˍʹˌ ˔ʶʽˊˇˋ˒ʰʾˊʽˋʹˌ ˉˊʷˉʶʽ ˄ʰ 

ʰ˄ʰˉˍˏˋˋˇˎ˄ ˁʰʽ ˄ʰ ʶˉʽ˂ʷʴˇˎ˄ ˉʶˊʽˋˋˈˍʶˊʶˌ ˎˉˇˋˍʹˊʽˁˍʽˁʷˌ ˋˎ˃ˉʶˊʽ˒ˇˊʷˌ ˉˊˇˌ ˍˇˎˌ ʰʻ˂ʹˍʷˌ ˉˇˎ 

ʷ̝ ˇˎ˄ ˃ʷˍˊʽʰ ʰʻ˂ʹˍʽˁʺ ʶ˃ˉʶʽˊʾʰΣ ʵʶʵˇ˃ʷ˄ˇˎ ˈˍʽ ʰˎˍˇʾ ˉʰˊˇˎˋʽʱʸˇˎ˄ ˎ˕ʹ˂ˈˍʶˊʰ ʶˉʾˉʶʵʰ ʻˎ˃ˇˏ ˁʰʽ 

ʶˉʽʻʶˍʽˁˈˍʹˍʰˌΦ ɳˉʾˋʹˌΣ ʶʾ˄ʰʽ ʰ˄ʰʴˁʰʾʰ ʰˉˈ ˉ˂ʶˎˊʱˌ ˍ˖˄ ˉˊˇˉˇ˄ʹˍ˗˄ ʹ ˉʰˊʰˁʾ˄ʹˋʹ ˁʰʽ ʹ ʰ˄ʱˉˍˎ˅ʹ 

ˍ˖˄ ˎˉˇˋˍʹˊʽˁˍʽˁ˗˄ ˋˎ˃ˉʶˊʽ˒ˇˊ˗˄ ˉˊˇˌ ˍˇˎˌ ʱ˄ˍˊʶˌ ʰʻ˂ʹˍʷˌΣ ʵʶʵˇ˃ʷ˄ˇˎ ˈˍʽ ˇʽ ˋˎ˃ˉʶˊʽ˒ˇˊʷˌ 

ʰˎˍʷˌ ˋˎ˄ʰ˄ˍ˗˄ˍʰʽ ˋʶ ˔ʰ˃ʹ˂ˈˍʶˊˇ ʰ˄ʰ˂ˇʴʽˁʱ ʶˉʾˉʶʵˇ ˋʶ ʰˎˍˇˏˌ ˋʶ ˋˏʴˁˊʽˋʹ ˃ʶ ˍʽˌ ʴˎ˄ʰʾˁʶˌ ˍʹˌ 

ʷˊʶˎ˄ʰˌΦ 
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Abstract 

 The purpose of this research was to study potential relationships between athletes' levels of 

anger, aggression, and coaching behavior in the sports of Handball. For the completion of the survey, 

the Greek versions of two questionnaires were used: a) the "Anger and Aggression Scale" (CAAS), and 

the " Coaching Behavior Questionnaire" (CBQ). The sample consisted of 332 Greek athletes (Men=179, 

Women=153), which was divided into three groups based on their years of athletic experience: a) 1-

2=120, b) 3-4=128 and c) 5->=84. One-Way Anova statistical analysis was performed to process the 

outcomes. The results highlighted: 1) the 2nd most experienced group showed higher levels of "Anger" 

and "Aggression" in comparison to the other two groups and 2) in terms of gender, women displayed 

a higher index regarding the coach's "Supportive Behavior ", compared to men. In conclusion, it is 

becoming increasingly evident how vital the knowledge of engagement is for a variety of crucial 

behaviors in the sports of Handball as well.  

 

Key words: Handball, Gender, Sports Experience, Behaviors. 
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ɶ ɳʃɹɲʄɮʅɶ ɳɿʁʅ ʃʄʁɱʄɮɾɾɮʆʁʅ ɮʅɼɶʅɶʅ ʅʆʁ ɿɳʄʁ ʅʆɮ ɳʃɹʃɳɲɮ ʆɶʅ ɮʇʆʁɳɼʆɹɾɶʅɶʅ 
ɼɮɹ ʆʁʇ ɮɱʋʁʇʅ ʆʍɿ ɳʊɶɰʍɿ 

ɮ˄ʻˎ˃ʾʵʹˌ ɹΦΣ ɾʰˍˋˇˏˁʰ ʁˎΦΣ ʊʽ˂ʾˉˉˇˎ ʊΦΣ ɼ˗ˋˍʰ ɱΦ 

 

ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʅ˔ˇ˂ʺ ɳˉʽˋˍʺ˃ʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ ɮʻ˂ʹˍʽˋ˃ˇˏ 

 

ʃʶˊʾ˂ʹ˕ʹ 

 ɶ ˕ˎ˔ˇˁʽ˄ʹˍʽˁʺ ʰ˄ʱˉˍˎ˅ʹ ˍ˖˄ ʶ˒ʺʲ˖˄ ˋˎ˄ʵʷʶˍʰʽ ˃ʶ ʰ˂˂ʰʴʷˌ ˋˍʽˌ ʴ˄˖ˋˍʽˁʷˌΣ 
ˋˎ˄ʰʽˋʻʹ˃ʰˍʽˁʷˌΣ ˁʽ˄ʹˍʽˁʷˌ ˁʰʽ ˁˇʽ˄˖˄ʽˁʷˌ ˍˇˎˌ ʵʶ˅ʽˈˍʹˍʶˌΦ ɶ ʶ˒ʹʲʶʾʰ ʶʾ˄ʰʽ ʶ˅ˇˊʽˋ˃ˇˏ ˃ʽʰ ˉʶˊʾˇʵˇˌ 
ʷ˄ˍˇ˄ˇˎ ˋˍˊʶˌΣ ˍˇ ˇˉˇʾˇ ˋˎ˔˄ʱ ʶˉʽˍʶʾ˄ʶˍʰʽ ˂ˈʴ˖ ˔ʰˊʰˁˍʺˊʰ ʺ ˁʰˍʰˋˍʱˋʶ˖˄Φ ɱʶ˄ʽˁʱΣ ʰˉˇˍʶ˂ʶʾ ˃ʽʰ 
ˉʶˊʾˇʵˇ ʷ˄ˍˇ˄˖˄ ʲʽˇ˂ˇʴʽˁ˗˄Σ ˄ˇʹˍʽˁ˗˄ ˁʰʽ ˕ˎ˔ˇ˂ˇʴʽˁ˗˄ ʰ˂˂ʰʴ˗˄Φ ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ˃ʶ˂ʷˍʹˌ 
ʶʾ˄ʰʽ ˄ʰ ʶ˅ʶˍʰˋˍʶʾ ʹ ʶˉʾʵˊʰˋʹ ʶ˄ˈˌ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʱˋˁʹˋʹˌ ˋˍˇ ˄ʶˊˈ ˋˍʹ˄ ˕ˎ˔ˇˁʽ˄ʹˍʽˁʺ ʰ˄ʱˉˍˎ˅ʹ 
ˍ˖˄ ʶ˒ʺʲ˖˄ όмр-му ʶˍ˗˄ύ ˁʰʽ ʶʽʵʽˁˈˍʶˊʰ ˋˍʹ ˃ʶʾ˖ˋʹ ˍˇˎ ʱʴ˔ˇˎˌ ˁʰʽ ˋˍʹ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ʰˎˍˇʶˁˍʾ˃ʹˋʹˌΦ 
ʅˎ˃˃ʶˍʶʾ˔ʰ˄ ʶʻʶ˂ˇ˄ˍʽˁʱ пл ˇ˃ʰ˂ʱ ʰ˄ʰˉˍˎˋˋˈ˃ʶ˄ˇʽ ʷ˒ʹʲˇʽΣ ʹ˂ʽˁʾʰˌ мрςму ʶˍ˗˄Σ ˁʰʽ ˔˖ˊʾˋˍʹˁʰ˄ 
ˍˎ˔ʰʾʰ ˋʶ ʵˏˇ ʽˋʱˊʽʻ˃ʶˌ ˇ˃ʱʵʶˌ ʴʽʰ ˍʹ˄ ʵʽʶˎˁˈ˂ˎ˄ˋʹ ˍʹˌ ʷˊʶˎ˄ʰˌΥ ʁ˃ʱʵʰ ɯˋˁʹˋʹˌ м όʁɮмύ ˁʰʽ 
ʁ˃ʱʵʰ ɳ˂ʷʴ˔ˇˎ όʁɳκʁɮнύΦ ʁʽ ʰˋˁˇˏ˃ʶ˄ˇʽ ʷ˒ʹʲˇʽ ˉʰˊʰˁˇ˂ˇˏʻʹˋʰ˄ ˉˊˈʴˊʰ˃˃ʰ ʱˋˁʹˋʹˌ ˃ʷˋʰ ˋˍˇ 
˄ʶˊˈΥ о ˋˎ˄ʶʵˊʾʶˌ ˍʹ˄ ʶʲʵˇ˃ʱʵʰ ʴʽʰ м ˗ˊʰ ʶˉʾ мн ʶʲʵˇ˃ʱʵʶˌΣ ʰ˒ˇˏ ˉˊˇʹʴˇˎ˃ʷ˄˖ˌ ʶ˄ʹ˃ʶˊ˗ʻʹˁʰ˄ 
ʴʽʰ ˍʽˌ ʰ˄ʱʴˁʶˌ ˍʹˌ ˃ʶ˂ʷˍʹˌ ˁʰʽ ˋˎ˃˒˗˄ʹˋʰ˄ ʴˊʰˉˍ˗ˌ ʴʽʰ ˍʹ˄ ʶʻʶ˂ˇ˄ˍʽˁʺ ˍˇˎˌ ˋˎ˃˃ʶˍˇ˔ʺΦ 
ɮ˅ʽˇ˂ˇʴʺʻʹˁʰ˄ ˉˊʽ˄ ˁʰʽ ˃ʶˍʱ ˍʹ˄ ˉʰˊʷ˃ʲʰˋʹ ˋʶ ˉʰˊʱʴˇ˄ˍʶˌ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍʹ˄ ʰˎˍˇʶˁˍʾ˃ʹˋʹ 
ˁʰʽ ˍˇ ʱʴ˔ˇˌ -ˋˍˇʽ˔ʶʾʰ ˕ˎ˔ʽˁʺˌ ˎʴʶʾʰˌ- ˃ʶ ˍˇ {ǘŀǘŜ-¢Ǌŀƛǘ !ƴȄƛŜǘȅ LƴǾŜƴǘƻǊȅ ό{¢!LύΣ ʷ˄ʰ ʶˎˊʷ˖ˌ 
˔ˊʹˋʽ˃ˇˉˇʽˇˏ˃ʶ˄ˇ ˃ʷˍˊˇ ˍˇˎ ʱʴ˔ˇˎˌ ˍ˖˄ ˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ ˁʰʽ ˍ˖˄ ˁʰˍʰˋˍʱˋʶ˖˄Φ ɶ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ 
ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˁʰˍʷʵʶʽ˅ʶ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʺ ʵʽʰ˒ˇˊʱ ʰ˄ʱ˃ʶˋʰ ˋˍʹ˄ ʰˊ˔ʽˁʺ ˁʰʽ ˍʶ˂ʽˁʺ ˃ʷˍˊʹˋʹ 
ʴʽʰ ˍˇ ʱʴ˔ˇˌ ˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ όǇғлΦллмύ ˁʰʽ ˍˇ˄ ˉʰˊʱʴˇ˄ˍʰ ˇ˃ʱʵʰ όǇғлΦллмύ ˁʰˍʰʵʶʽˁ˄ˏˇ˄ˍʰˌ 
ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʺ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ʁɮм ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ˄ ʁɳκʁɮнΣ ˃ʶˍʱ ˍˇ ˉˊˈʴˊʰ˃˃ʰ ʱˋˁʹˋʹˌΦ 
ʁ˃ˇʾ˖ˌΣ ʲˊʷʻʹˁʶ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʺ ʵʽʰ˒ˇˊʱ ʰ˄ʱ˃ʶˋʰ ˋˍʹ˄ ʰˊ˔ʽˁʺ ˁʰʽ ˍʶ˂ʽˁʺ ˃ʷˍˊʹˋʹ ʴʽʰ ˍʹ˄ 
ʰˎˍˇʶˁˍʾ˃ʹˋʹ όǇғлΦллмύ ˖ˌ ʰˉˈˊˊˇʽʰ ˍʹˌ ʱˋˁʹˋʹˌ ʴʽʰ ˍʹ˄ ʁɮмΦ ʅˎ˃ˉʶˊʰˋ˃ʰˍʽˁʱΣ ʹ ʱˋˁʹˋʹ ˋˍˇ ˄ʶˊˈ 
ʰˉˇˍʶ˂ʶʾ ʷ˄ʰ ˉˊˈʴˊʰ˃˃ʰ ʱˋˁʹˋʹˌΣ ˉˇˎ ʲʶ˂ˍʽ˗˄ʶʽ ˍʰ ʶˉʾˉʶʵʰ ʰˎˍˇʶˁˍʾ˃ʹˋʹˌ ˁʰʽ ˃ʶʽ˗˄ʶʽ  ˍˇ ʶˉʾˉʶʵˇ 
ʱʴ˔ˇˎˌ ˍ˖˄ ʶ˒ʺʲ˖˄ ˋˎ˃ʲʱ˂˂ˇ˄ˍʰˌ ˇˎˋʽʰˋˍʽˁʱ ˋˍʹ˄ ˇ˃ʰ˂ʺ ˕ˎ˔ˇˁʽ˄ʹˍʽˁʺ ˍˇˎˌ ˁʰˍʱˋˍʰˋʹΦ 

ɽʷ˅ʶʽˌ ˁ˂ʶʽʵʽʱΥ ɯ̀ ˁʹˋʹ ˋˍˇ ˄ʶˊˈΣ ɳ˒ʹʲʶʾʰΣ ɮˎˍˇʶˁˍʾ˃ʹˋʹΣ ɯʴ˔ˇˌ 
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ɶ ɳʃɹɲʄɮʅɶ ɳɿʁʅ ʃʄʁɱʄɮɾɾɮʆʁʅ ɮʅɼɶʅɶʅ ʅʆʁ ɿɳʄʁ ʅʆɮ ɳʃɹʃɳɲɮ ʆɶʅ ɮʇʆʁɳɼʆɹɾɶʅɶʅ ɼɮɹ 

ʆʁʇ ɮɱʋʁʇʅ ʆʍɿ ɳʊɶɰʍɿ 

ɳʽˋʰʴ˖ʴʺ  

 ɶ ʶ˒ʹʲʶʾʰ ʶʾ˄ʰʽ ʶ˅ˇˊʽˋ˃ˇˏ ˃ʽʰ ˉʶˊʾˇʵˇˌ ʷ˄ˍˇ˄ˇˎ ˋˍˊʶˌΣ ˍˇ ˇˉˇʾˇ ˋˎ˔˄ʱ ʶˉʽˍʶʾ˄ʶˍʰʽ ˂ˈʴ˖ 

˔ʰˊʰˁˍʺˊʰ ʺ ˁʰˍʰˋˍʱˋʶ˖˄Φ ɮˉˇˍʶ˂ʶʾ ˃ʽʰ ˉʶˊʾˇʵˇ ʷ˄ˍˇ˄˖˄ ʲʽˇ˂ˇʴʽˁ˗˄Σ ˄ˇʹˍʽˁ˗˄ ˁʰʽ ˕ˎ˔ˇ˂ˇʴʽˁ˗˄ 

ʰ˂˂ʰʴ˗˄Φ ɶ ˋ˖˃ʰˍʽˁʺ ʵˊʰˋˍʹˊʽˈˍʹˍʰ ʶʾ˄ʰʽ ʸ˖ˍʽˁʺˌ ˋʹ˃ʰˋʾʰˌ ʴʽʰ ˍʹ˄ ʶ˄ ʴʷ˄ʶʽ ˕ˎ˔ˇˁʽ˄ʹˍʽˁʺ ʰ˄ʱˉˍˎ˅ʹ 

ˍ˖˄ ʶ˒ʺʲ˖˄ (Dishman, Dowda, McIver, Saunders, & Pate, 2017)Φ ʆˇ ʵʽˁˈ ˃ʰˌ ʶˊʶˎ˄ʹˍʽˁˈ ʶ˄ʵʽʰ˒ʷˊˇ˄ 

ʶʾ˄ʰʽ ʹ ʱ˃ʶˋʹ ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹ ˍʹˌ ˋ˖˃ʰˍʽˁʺˌ ʵˊʰˋˍʹˊʽˈˍʹˍʰˌ όʶʽʵʽˁˈˍʶˊʰ ʶ˄ˈˌ ˉˊˇʴˊʱ˃˃ʰˍˇˌ 

ʱˋˁʹˋʹˌ ˋˍˇ ˄ʶˊˈύ ˃ʶ ˍʽˌ ˕ˎ˔ˇ˂ˇʴʽˁʷˌ ˉʰˊʰ˃ʷˍˊˇˎˌ ˍʹˌ ʰˎˍˇʶˁˍʾ˃ʹˋʹˌ ˁʰʽ ˍˇˎ ʱʴ˔ˇˎˌ ˋˍʹ ʸ˖ʺ ˍ˖˄ 

ʶ˒ʺʲ˖˄ (Stults-Kolehmainen & Sinha, 2014)Φ ʅʶ ʲʽʲ˂ʽˇʴˊʰ˒ʽˁʺ ʰ˄ʰˋˁˈˉʹˋʹ ʰ˄ʰʵʶʾ˔ˍʹˁʶ ˈˍʽ ˇʽ 

ˉʶˊʽˋˋˈˍʶˊʶˌ ˃ʶ˂ʷˍʶˌ ʷ˔ˇˎ˄ ʶˉʽˁʶ˄ˍˊ˖ʻʶʾ ˁˎˊʾ˖ˌ ˋˍʹ˄ ˉʰʽʵʽˁʺ ʹ˂ʽˁʾʰ (Rose, Larkin, & Berger, 1997; 

Ruiz, 2018) ˁ ʰʽ ʰ˒ˇˊˇˏˋʰ˄ ˁˎˊʾ˖ˌ ˋʶ ʰˋˁʺˋʶʽˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌ (Akinola, Gbiri, & Odebiyi, 2019)Σ ˉˇˎ 

ˋˎ˃ˉ˂ʺˊ˖˄ʰ˄ ˁʰʽ ˕ˎ˔ˇˁʽ˄ʹˍʽˁʱ ˉˊˇʴˊʱ˃˃ʰˍʰ (Kim, Kim, So, & Choi, 2017)Φ ɶ ʵʽˁʺ ˃ʰˌ ˉˊˇˋˉʱʻʶʽʰ 

ʶˊʶˎ˄ʱ ˁʰʽ ʰˉˇʵʶʽˁ˄ˏʶʽ ˈˍʽ ʹ ʱˋˁʹˋʹ ˋˍˇ ˄ʶˊˈ ˃ˉˇˊʶʾ ˄ʰ ʶˉʽʵˊʱˋʶʽ ˋʹ˃ʰ˄ˍʽˁʱΣ ˃ʷˋ˖ ˍʹˌ ʲʶ˂ˍʾ˖ˋʹˌ 

ˍ˖˄ ˁʽ˄ʹˍʽˁ˗˄ ʵʶ˅ʽˇˍʺˍ˖˄ ˍ˖˄ ʶ˒ʺʲ˖˄Σ ˋˍʹ˄ ʺˊʶ˃ʹ ˕ˎ˔ʽˁʺ ˍˇˎˌ ˁʰˍʱˋˍʰˋʹΦ ɲʶ˄ ˎˉʱˊ˔ˇˎ˄ ˉˇ˂˂ʱ 

ʶˊʶˎ˄ʹˍʽˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˉˇˎ ˄ʰ ʰ˄ʽ˔˄ʶˏˇˎ˄ ˃ʶ ˋʰ˒ʺ˄ʶʽʰ ˍˇ ˋˎˋ˔ʶˍʽˋ˃ˈ ˍ˖˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ 

ʱˋˁʹˋʹˌ όʶʽʵʽˁˈˍʶˊʰ ˋˍˇ ˄ʶˊˈύ ˃ʶ ˍʽˌ ˃ʶˍʰʲ˂ʹˍʷˌ ˍˇˎ ʱʴ˔ˇˎˌ ˁʰʽ ˍʹˌ ʰˎˍˇʶˁˍʾ˃ʹˋʹˌ ˍ˖˄ ʶ˒ʺʲ˖˄Φ 

ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˋˁˇˉˈˌ ˍʹˌ ʷˊʶˎ˄ʰˌ ʶʾ˄ʰʽ ʹ ʶˉʾʵˊʰˋʹ ʶ˄ˈˌ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʱˋˁʹˋʹˌ ˋˍˇ ˄ʶˊˈ ˋˍʹ˄ 

ʰˎˍˇʶˁˍʾ˃ʹˋʹ ˁʰʽ ˍʰ ʶˉʾˉʶʵʰ ʱʴ˔ˇˎˌ ʶ˒ʺʲ˖˄ όмр-му ʶˍ˗˄ύΣ ˍʰ ˇˉˇʾʰ ʻʰ ˃ʶˍˊʹʻˇˏ˄ ˉˊʽ˄ ˁʰʽ ˃ʶˍʱ ˍʹ 

ˋˎ˃˃ʶˍˇ˔ʺ ˍˇˎˌ ˋˍˇ ˉˊˈʴˊʰ˃˃ʰΦ 

ɾʷʻˇʵˇˌ 

ɲʶʾʴ˃ʰ 

 ʅˎ˄ˇ˂ʽˁʱ пл ˍˎˉʽˁʱ ʰ˄ʰˉˍˎˋˋˈ˃ʶ˄ˇʽ ʷ˒ʹʲˇʽΣ ʹ˂ʽˁʾʰˌ мрςму ʶˍ˗˄Σ ʰˉˈ ˍˇ ˄ˇ˃ˈ 

ɸʶˋˋʰ˂ˇ˄ʾˁʹˌΣ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ʶʻʶ˂ˇ˄ˍʽˁʱ ˋˍʹ˄ ˉʰˊˇˏˋʰ ˃ʶ˂ʷˍʹΣ ˃ʶˍʱ ʰˉˈ ʴˊʰˉˍʺ  ˋˎ˄ʰʾ˄ʶˋʹ ˍˇˎ 

ˁʹʵʶ˃ˈ˄ʰ ˍˇˎˌΣ ʰ˒ˇˏ ʁ ˄ʹ˃ʶˊ˗ʻʹˁʰ˄ ʴʽʰ ˍʽˌ ʰ˄ʱʴˁʶˌ ˍʹˌ ˃ʶ˂ʷˍʹˌΦ ʆˇ ʵʶʾʴ˃ʰ ˔˖ˊʾˋˍʹˁʶ ˍˎ˔ʰʾʰ ˋʶ ʵˏˇ 

ʽˋʱˊʽʻ˃ʶˌ ˇ˃ʱʵʶˌΦ ʆʹ˄ ˇ˃ʱʵʰ ʱˋˁʹˋʹˌ όʁɮмύ ˁʰʽ ˍʹ˄ ˇ˃ʱʵʰ ʶ˂ʷʴ˔ˇˎ όʁɮнύΦ ʁʽ ˇ˃ʱʵʶˌ 

ʰ˅ʽˇ˂ˇʴʺʻʹˁʰ˄ ˉˊʽ˄ ˁʰʽ ˃ʶˍʱ ˍˇ ˍʷ˂ˇˌ ˍˇˎ ˉʰˊʶ˃ʲʰˍʽˁˇˏ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʱˋˁʹˋʹˌ ˃ʷˋʰ ˋˍˇ ˄ʶˊˈΦ 

ʃʰˊʰˁˇ˂ˇˏʻʹˋʰ˄ ˍˇ ˉˊˈʴˊʰ˃˃ʰ ˖ˌ ʶ˅ʺˌΥ о ˋˎ˄ʶʵˊʾʶˌ ˍʹ˄ ʶʲʵˇ˃ʱʵʰ ʴʽʰ м ˗ˊʰ ʶˉʾ мн ʶʲʵˇ˃ʱʵʶˌΦ 

ʃʶʽˊʰ˃ʰˍʽˁˈˌ ˋ˔ʶʵʽʰˋ˃ˈˌ 

 ɱʽʰ ˍʽˌ ʰ˄ʱʴˁʶˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ˃ʶ˂ʷˍʹˌ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ʷ˄ʰ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇΣ ˍˇ ˇˉˇʾˇ 

ʶ˂ʱ˃ʲʰ˄ʶ ˎˉˈ˕ʹ ˍʰ ʵʹ˃ˇʴˊʰ˒ʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍ˖˄ ˋˎ˃˃ʶˍʶ˔ˈ˄ˍ˖˄Φ ʃʽˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ 

˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶΥ ɳˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ ˁˇʽ˄˖˄ʽˁˇ-ʵʹ˃ˇʴˊʰ˒ʽˁ˗˄ ˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ ˁʰʽ ʆˇ State-Trait 

Anxiety Inventory (STAIύ ʶʾ˄ʰʽ ʷ˄ʰ ʶˎˊʷ˖ˌ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˃ʶ˄ˇ ˃ʷˍˊˇ ˍˇˎ ʱʴ˔ˇˎˌ ˍ˖˄ ˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ 

ˁʰʽ ˍ˖˄ ˁʰˍʰˋˍʱˋʶ˖˄ (Spielberger, Gorsuch, Lushene, Vagg, & Jacobs, 1983)Φ ɶ ˒ˈˊ˃ʰ ʇΣ ʹ ˉʽˇ 

ʵʹ˃ˇ˒ʽ˂ʺˌ ˍˇˎ ʷˁʵˇˋʹΣ ʷ˔ʶʽ нл ˋˍˇʽ˔ʶʾʰ ʴʽʰ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍˇˎ ʱʴ˔ˇˎˌ ˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ ˁʰʽ нл ʴʽʰ 

ˍˇ ʱʴ˔ˇˌ ˁʰˍʱˋˍʰˋʹˌΦ  

 ʂ˂ʰ ˍʰ ˋˍˇʽ˔ʶʾʰ ʲʰʻ˃ˇ˂ˇʴˇˏ˄ˍʰʽ ˋʶ ˁ˂ʾ˃ʰˁʰ п ʲʰʻ˃˗˄ όˉΦ˔Φ ʰˉˈ Ϧˁʰʻˈ˂ˇˎϦ ʷ˖ˌ Ϧʃʱˊʰ 

ˉˇ˂ˏϦύΦ ʁʽ ˎ˕ʹ˂ˈˍʶˊʶˌ ʲʰʻ˃ˇ˂ˇʴʾʶˌ ʵʶʾ˔˄ˇˎ˄ ˃ʶʴʰ˂ˏˍʶˊˇ ʱʴ˔ˇˌΦ ʁʽ ˋˎ˄ˍʶ˂ʶˋˍʷˌ ʶˋ˖ˍʶˊʽˁʺˌ 

ˋˎ˄ʷˉʶʽʰˌ ʴʽʰ ˍʹ˄ ˁ˂ʾ˃ʰˁʰ ˁˎ˃ʱ˄ʻʹˁʰ˄ ʰˉˈ лΣус ʷ˖ˌ лΣфрΣ ˇʽ ˋˎ˄ˍʶ˂ʶˋˍʷˌ ʰ˅ʽˇˉʽˋˍʾʰˌ ʵˇˁʽ˃ʺˌ-
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ʶˉʰ˄ʱ˂ʹ˕ʹˌ ˁˎ˃ʱ˄ʻʹˁʰ˄ ʰˉˈ лΣср ʷ˖ˌ лΣтр ˋʶ ʵʽʱˋˍʹ˃ʰ н ˃ʹ˄˗˄Φ ʆˇ State-Trait Anxiety Inventory 

(STAIύ ʷ˔ʶʽ ˋˍʰʻ˃ʽˋˍʶʾ ˁʰʽ ˃ʶˍʰ˒ˊʰˋˍʶʾ ˋˍʹ˄ ʶ˂˂ʹ˄ʽˁʺ ʴ˂˗ˋˋʰ ˁʰʽ ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰ (Fountoulakis et 

al., 2006). 

ʅˍʰˍʽˋˍʽˁʺ ɮ˄ʱ˂ˎˋʹ 

 ʁʽ ʰ˄ʶ˅ʱˊˍʹˍʶˌ ˃ʶˍʰʲ˂ʹˍʷˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ʷˊʶˎ˄ʰˌ ʶʾ˄ʰʽΥ ˇʽ ˇ˃ʱʵʶˌ όʁмΣ ʁнύˁʰʽ ˇ ˔ˊˈ˄ˇˌ 

ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍˇˎ ʱʴ˔ˇˎˌ ˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ ˁʰʽ ʱʴ˔ˇˎˌ ˁʰˍʰ˄ˈʹˋʹˌ όˉˊʽ˄ ˁʰʽ ˃ʶˍʱ ˍʹ˄ ˉʰˊʷ˃ʲʰˋʹύΦ ʁʽ 

ʶ˅ʰˊˍʹ˃ʷ˄ʶˌ ˃ʶˍʰʲ˂ʹˍʷˌ ˉˇˎ ˎˉˇ˂ˇʴʾˋˍʹˁʰ˄ ʴʽʰ ˍˇ ʱʴ˔ˇˌ ʶʾ˄ʰʽ ˇʽ ˍʽ˃ʷˌ ˍˇˎ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎ ʴʽʰ 

ˍˇˎˌ ˉʰˊʱʴˇ˄ˍʶˌ ʱʴ˔ˇˌ ˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ ˁʰʽ ʱʴ˔ˇˌ ˁʰˍʰ˄ˈʹˋʹˌΦ ʅˍʹ˄ ˉʰˊˇˏˋʰ ʷˊʶˎ˄ʰ 

˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ˍˇ ˋˍʰˍʽˋˍʽˁˈ ˉʰˁʷˍˇ SPSS 17. 

ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ 

ʃʶˊʽʴˊʰ˒ʽˁʺ ʅˍʰˍʽˋˍʽˁʺ 

ʃʾ˄ʰˁʰˌ мΦΥ ɾʷˋˇʽ ˈˊˇʽ ˁʰʽ ˍˎˉʽˁʷˌ ʰˉˇˁ˂ʾˋʶʽˌ ˍ˖˄ ˍʽ˃˗˄ ˍˇˎ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾ˖˄ ˋˍʽˌ ʵˏˇ ˃ʶˍʰʲ˂ʹˍʷˌ 

ʰ˅ʽˇ˂ˈʴʹˋʺˌ ˍˇˎˌ όʱʴ˔ˇˌ ˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄Σ ʱʴ˔ˇˌ ˁʰˍʱˋˍʰˋʹˌύΦ 

 ʁ˃ʱʵʰ м ʁ˃ʱʵʰ н 

 ɯʴ˔ˇˌ 
˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ 

 ɯʴ˔ˇˌ 
ˁʰˍʱˋˍʰˋʹˌ 

ɯʴ˔ˇˌ 
˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ 

ɯʴ˔ˇˌ 
ˁʰˍʱˋˍʰˋʹˌ 

 ʃˊʽ˄ ɾʶˍʱ ʃˊʽ˄ ɾʶˍʱ ʃˊʽ˄ ɾʶˍʱ ʃˊʽ˄ ɾʶˍʱ 

ɾʷˋˇˌ ʂˊˇˌ 
2,15 3,55 2,90 3,62 3,14 3,12 2,94 3,26 

ʆˎˉʽˁʺ 
ɮˉˈˁ˂ʽˋʹ 

0,23 0,22 0,25 0,31 0,30 0,26 0,27 0,33 

ɳ˂ʱ˔ʽˋˍˇ 
1,85 3,15 2,40 3,00 2,30 2,65 2,40 2,60 

ɾʷʴʽˋˍˇ 
2,50 3,95 3,20 4,00 3,60 3,45 3,20 3,60 

 

ʅ˔ʺ˃ʰ 1. ɯʴ˔ˇˌ ˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄Υ ʅ˔ʹ˃ʰˍʽˁʺ ʰˉʶʽˁˈ˄ʽˋʹ ˍ˖˄ ˃ʷˋ˖˄ ˈˊ˖˄ ˁʰʽ ˍ˖˄ ˍˎˉʽˁ˗˄ 

ʰˉˇˁ˂ʾˋʶ˖˄ ˍ˖˄ ˍʽ˃˗˄ ˍˇˎ ʱʴ˔ˇˎˌ ˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ ʰ˄ʱ˃ʶˋʰ ˍʽˌ ʵˏˇ ˇ˃ʱʵʶˌ.  
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ʅ˔ʺ˃ʰ 2. ɮˎˍˇʶˁˍʾ˃ʹˋʹΥ ʅ˔ʹ˃ʰˍʽˁʺ ʰˉʶʽˁˈ˄ʽˋʹ ˍ˖˄ ˃ʷˋ˖˄ ˈˊ˖˄ ˁʰʽ ˍ˖˄ ˍˎˉʽˁ˗˄ ʰˉˇˁ˂ʾˋʶ˖˄ ˍ˖˄ 

ˍʽ˃˗˄ ˍʹˌ ʰˎˍˇʶˁˍʾ˃ʹˋʹˌΣ ʁм ό˃ˉ˂ʶ ˃ˉʱˊʰύ ˁʰʽ ʁн όˉˊʱˋʽ˄ʹ ˃ˉʱˊʰύ ˃ʶˍʰ˅ˏ ˍ˖˄ 

˃ʶˍˊʺˋʶ˖˄Φ 

ʅˎʸʺˍʹˋʹ-ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ 

 ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ˉʰˊˇˏˋʰˌ ˃ʶ˂ʷˍʹˌ ʰˉˇˁʱ˂ˎ˕ʰ˄ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʺ ʶˉʾʵˊʰˋʹ ˍˇˎ 

ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʱˋˁʹˋʹˌ ˋˍˇ ˄ʶˊˈ ˋˍʹ˄ ʰˎˍˇʶˁˍʾ˃ʹˋʹ ˁʰʽ ˍˇ ʱʴ˔ˇˌ ˍ˖˄ ʶ˒ʺʲ˖˄ ˍˇˎ ˄ˇ˃ˇˏ 

ɸʶˋˋʰ˂ˇ˄ʾˁʹˌΦ ɶ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ˍʹˌ ʰˎˍˇʶˁˍʾ˃ʹˋʹˌ ˁʰˍʷʵʶʽ˅ʶ ˈˍʽ ˇʽ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ˍʹˌ 

ˇ˃ʱʵʰˌ ʱˋˁʹˋʹˌ όʁɮмύ ˉʰˊˇˎˋʾʰˋʰ˄ ʰˏ˅ʹˋʹ ˍˇˎ ʶˉʽˉʷʵˇˎ ˍʹˌΣ ˃ʶˍʱ ˍˇ ˉˊˈʴˊʰ˃˃ʰ ˉʰˊʷ˃ʲʰˋʹˌ ˋˍˇ 

˄ʶˊˈΣ ˁʰʽ ʻʶˍʽˁʺ ʶˉʾʵˊʰˋʹ ˋˍˇ ʱʴ˔ˇˌ ˍ˖˄ ʶ˒ʺʲ˖˄ ʰˋˁˇˎ˃ʷ˄˖˄Φ ɮˉˈ ˕ˎ˔ˇ˂ˇʴʽˁʺˌ ˉ˂ʶˎˊʱˌΣ ʹ 

ˁˇ˂ˏ˃ʲʹˋʹ ˃ʶʽ˗˄ʶʽ ˍʽˌ ˕ˎ˔ʽˁʷˌ ʶ˄ˍʱˋʶʽˌ ˁʰʽ ˍˇ ʱʴ˔ˇˌΣ ˉˇˎ ˉˊˇˁʰ˂ˇˏ˄ˍʰʽ ʰˉˈ ˍˇ ˁʰʻʹ˃ʶˊʽ˄ˈ ˋˍˊʶˌΣ 

ʶ˄˗ ʰˉˇ˒ʶˏʴʶʽ ˍʹ˄ ʶ˔ʻˊˈˍʹˍʰ ˁʰʽ ˍʹ˄ ʰˉˇʴˇʺˍʶˎˋʹ ˋˍʹ ʸ˖ʺΦ ɳˉˇ˃ʷ˄˖ˌΣ ˃ʶ ʶˎʶˊʴʶˍʽˁˈ ˍˊˈˉˇ ʲˇʹʻʱ 

ˋˍʹ ˔ʰ˂ʱˊ˖ˋʹ ˍˇˎ ˋ˗˃ʰˍˇˌ ˁʰʽ ˍˇˎ ˄ˇˎΦ ɮˎˍˈ ʶˉʽʲʶʲʰʽ˗˄ʶʽ ˍʹ˄ ʰ˅ʾʰ ˍʹˌ ʶˉʽˋˍʺ˃ʹˌ ˍʹˌ ʊˎˋʽˁʺˌ 

ɮʴ˖ʴʺˌΦ 
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J. Anthymidis, Ou. Matsouka, Ph. Philippou, G. Kosta 

 

Democritus University of Thrace, D.P.E.S.S., Komotini 

 

Abstract 

 The purpose of this study is to examine the effect of water exercise programs on the 

level of self-esteem and anxiety-stress of adolescent (15-18 years) participants. For the 

purposes of the present study, 40 typically developing adolescents, aged 15ς18 years, 

participated voluntarily and were randomly divided into two equal groups to facilitate the 

research: Exercise Group 1 (OA1) and Control Group (OE). The trainees attended an exercise 

program in the water: 3 sessions per week for 1 hour of session during twelve weeks. 

Participants and their parents were informed of the needs of the study and agreed in writing 

on their voluntary participation. Practitioners were evaluated before and after intervention 

on factors related to self-esteem and stress with the State-Trait Anxiety Inventory (STAI), a 

widely used measure of stress characteristics and conditions. The analysis of the results 

showed a statistically significant difference between the initial and final measurement for 

stress characteristics (p <0.001) and the factor group (p <0.001) demonstrating a statistically 

significant improvement in OA compared to OE after the exercise program. Similarly, a 

statistically significant difference was found between the initial and final measurement for 

self-esteem (p <0.001) as a result of exercise alone for OA. In conclusion, water exercise 

improves self-esteem levels and reduces stress levels of adolescent students. 

Key words: Aquatic exercise, Adolescence, self-esteem, anxiety.  
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ɲʁɾɹɼɶ ɳɱɼʇʄʁʆɶʆɮ ɼɮɹ ɮʀɹʁʃɹʅʆɹɮ ʆʁʇ TRAIT EMOTIONAL INTELLIGENCE QUESTIONNAIRE - 

SHORT FORMέ όʆɳɹQUE-SF) ʅʆʁ ɳɽɽɶɿɹɼʁ ɮɸɽɶʆɹɼʁ ʃɳʄɹɰɮɽɽʁɿ 

ɾʶˋˍˇˏˋʹˌ ʃΦ1, ʊ˖ˍʽʱʵʹˌ ʄ1ΦΣ ɽʶˎˁˈˉˇˎ˂ˇˌΣ ɾΦ1, ɾʰˋʱʵʹˌ ɱΦ1, ɲˈ˂˖˃ʰ ɲΦ1Σ ʃʶˍʰ˄ʾʵʹˌ2 ɲΦΣ 

ɾʰˎˊʾʵˇˎ ɵΦ1, & ɼˇˏˉʰ˄ʹ3 ɮΦ  

1ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʅ˔ˇ˂ʺ ɳˉʽˋˍʺ˃ʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ ɮʻ˂ʹˍʽˋ˃ˇˏ 
2ɲʹ˃ˇˍʽˁˈ ʅ˔ˇ˂ʶʾˇ ɲʽʰʲʰˍˇˏ-ɾʷˋʹˌ ɶ˃ʰʻʾʰˌ 

32ˇ ɲʹ˃ˇˍʽˁˈ ʅ˔ˇ˂ʶʾˇ ɱʽʰ˄˄ʽˍˋ˗˄ όɮ˂ʶ˅ʱ˄ʵˊʶʽˇύ  
ʃʶˊʾ˂ʹ˕ʹ 

ɶ ˋˎ˄ʰʽˋʻʹ˃ʰˍʽˁʺ ˄ˇʹ˃ˇˋˏ˄ʹ ˇˊʾʸʶˍʰʽ ˖ˌ ˃ʽʰ ˃ˇˊ˒ʺ ˁˇʽ˄˖˄ʽˁʺˌ ˄ˇʹ˃ˇˋˏ˄ʹˌΣ ʹ ˇˉˇʾʰ 

ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍʹ˄ ʽˁʰ˄ˈˍʹˍʰ ˍˇˎ ʰˍˈ˃ˇˎ ˄ʰ ˁʰˍʰ˄ˇʶʾ ˍʰ ˋˎ˄ʰʽˋʻʺ˃ʰˍʰ ˍˈˋˇ ˍʰ ʵʽˁʱ ˍˇˎ ˈˋˇ ˁʰʽ ˍ˖˄ 

ʱ˂˂˖˄ ʰˍˈ˃˖˄Σ ˄ʰ ˁʱ˄ʶʽ ˂ʶˉˍʷˌ ʵʽʰˁˊʾˋʶʽˌ ʰ˄ʱ˃ʶˋʰ ˋˍʰ ʵʽʱ˒ˇˊʰ ˋˎ˄ʰʽˋʻʺ˃ʰˍʰ ˁʰʽ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʶʾ 

ʰˎˍʷˌ ˍʽˌ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ˗ˋˍʶ ˄ʰ ˁʰʻˇʵʹʴʶʾ ʰ˄ʱ˂ˇʴʰ ˍʽˌ ˋˁʷ˕ʶʽˌ ˁʰʽ ˍʽˌ ˉˊʱ˅ʶʽˌ ˍˇˎΦ ʍˌ ʶˁ ˍˇˏˍˇˎΣ 

ʰˉˇʲʰʾ˄ʶʽ ˋʹ˃ʰ˄ˍʽˁˈˌ ˉʰˊʱʴˇ˄ˍʰˌ ʴʽʰ ˍˇ˄ ˔˗ˊˇ ˍˇˎ ʰʻ˂ʹˍʽˋ˃ˇˏ ˁʰʽ ʽʵʽʰʾˍʶˊʰ ʴʽʰ ˍˇˎˌ ˉˊˇˉˇ˄ʹˍʷˌ 

ʶʾˍʶ ˇ˃ʰʵʽˁ˗˄ ʶʾˍʶ ʰˍˇ˃ʽˁ˗˄ ʰʻ˂ʹ˃ʱˍ˖˄Φ ɴˍˋʽΣ ˋˁˇˉˈˌ ˍʹˌ ʶˊʴʰˋʾʰˌ ʺˍʰ˄ ˃ʶˍʰ˒ˊʱˋʶʽ ˁʰʽ ˄ʰ 

ˋˍʰʻ˃ʾˋʶʽ ˍˇ Trait Emotional Intelligence Questionnaire - Short Formέ όʆɳɹQue-SFύ ˗ˋˍʶ ˄ʰ ˃ˉˇˊʶʾ ˄ʰ 

˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ˋʶ ʷˊʶˎ˄ʶˌ ˋˍˇ˄ ˔˗ˊˇ ˍˇˎ ʶ˂˂ʹ˄ʽˁˇˏ ʰʻ˂ʹˍʽˋ˃ˇˏ ˁʰʽ ˉʽˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˋˍˇ˄ ˔˗ˊˇ 

ˍ˖˄ ˉˊˇˉˇ˄ʹˍ˗˄ ˇ˃ʰʵʽˁ˗˄ ˁʰʽ ʰˍˇ˃ʽˁ˗˄ ʰʻ˂ʹ˃ʱˍ˖˄Φ ɶ ˃ʶˍʰ˒ˇˊʱ ˍˇˎ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎ ˋˍʹ˄ 

ʶ˂˂ʹ˄ʽˁʺ ʴ˂˗ˋˋʰ ʷʴʽ˄ʶ ˃ʶ ˍʹ ˃ʷʻˇʵˇ back to back translationΣ ˉˇˎ ˉˊˇˍʶʾ˄ʶˍʰʽ ʴʽʰ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽʰ 

ˉˇˎ ˉˊˈˁʶʽˍʰʽ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻˇˏ˄ ˋʶ ʵʽʰ˒ˇˊʶˍʽˁˈ ˉˇ˂ʽˍʽˋ˃ʽˁˈ ˉʶˊʽʲʱ˂˂ˇ˄ ʰˉˈ ʰˎˍˈ ʴʽʰ ˍˇ ˇˉˇʾˇ 

ˁʰˍʰˋˁʶˎʱˋˍʹˁʰ˄Φ ʅˍʹ˄ ʷˊʶˎ˄ʰ ˉʺˊʰ˄ ˃ʷˊˇˌ нлп ˉˊˇˉˇ˄ʹˍʷˌ όмпн ʺ сфΦс҈ύ ˁʰʽ ˉˊˇˉˇ˄ʺˍˊʽʶˌ όсн ʺ 

олΦп҈ύΦ ɮˉˈ ʰˎˍˇˏˌ ˇʽ ср όомΦф҈ύ ʵˊʰˋˍʹˊʽˇˉˇʽˇˏ˄ˍʰʽ ˋʶ ʰˍˇ˃ʽˁʱ ˁʰʽ ˇʽ моф όсуΦм҈ύ ˋʶ ˇ˃ʰʵʽˁʱ 

ʰʻ˂ʺ˃ʰˍʰΦ ʆˇ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ˍˊʽʱ˄ˍʰ ʶˊ˖ˍʺˋʶʽˌ ʰˉˈ ˍʽˌ ˇˉˇʾʶˌ ˇʽ ʶʾˁˇˋʽ ʷ˅ʽ 

ˁʰˍʰ˄ʷ˃ˇ˄ˍʰʽ ˋʶ ˍʷˋˋʶˊʽˌ ˉʰˊʱʴˇ˄ˍʶˌ ʶ˄˗ ˇʽ ˍʷˋˋʶˊʽˌ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˃ˈ˄ˇ ˋˍˇ˄ ˎˉˇ˂ˇʴʽˋ˃ˈ ˍʹˌ 

ˋˎ˄ˇ˂ʽˁʺˌ ˋˎ˄ʰʽˋʻʹ˃ʰˍʽˁʺˌ ˄ˇʹ˃ˇˋˏ˄ʹˌΦ ʁʽ ˍʷˋˋʶˊʽˌ ˉʰˊʱʴˇ˄ˍʶˌ ʶʾ˄ʰʽΥ ʰύ ˋˎ˄ʰʽˋʻʹ˃ʰˍʽˁˈˍʹˍʰΥ 

ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ у ʶˊ˖ˍʺ˃ʰˍʰΣ ʲύ ʰˎˍˇʷ˂ʶʴ˔ˇˌΥ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ʷ˅ʽ ʶˊ˖ˍʺ˃ʰˍʰΣ ʴύ ʶˎʹ˃ʶˊʾʰΥ 

ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ʷ˅ʽ ʶˊ˖ˍʺ˃ʰˍʰ ˁʰʽ ʵύ ˁˇʽ˄˖˄ʽˁˈˍʹˍʰΥ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ʷ˅ʽ ʶˊ˖ˍʺ˃ʰˍʰΦ  ʁʽ ˋˍʰˍʽˋˍʽˁʷˌ 

ʰ˄ʰ˂ˏˋʶʽˌ ˉˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ʶʾ˄ʰʽΥ ʰύ ˋˍˇʽ˔ʶʾʰ ˉʶˊʽʴˊʰ˒ʽˁʺˌ ˁʰʽ ʶˉʰʴ˖ʴʽˁʺˌ ˋˍʰˍʽˋˍʽˁʺˌΣ ʲύ 

ʵʽʶˊʶˎ˄ʹˍʽˁʺ ˁʰʽ ʶˉʽʲʶʲʰʽ˖ˍʽˁʺ ˉʰˊʰʴˇ˄ˍʽˁʺ ʰ˄ʱ˂ˎˋʹΣ ʴύ ʷ˂ʶʴ˔ˇˌ ʶˋ˖ˍʶˊʽˁʺˌ ˋˎ˄ˇ˔ʺˌ ˁʰʽ 

ʶʴˁˎˊˈˍʹˍʰˌ ˍˇˎ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎ ˃ʶ ˍʹ ˔ˊʺˋʹ ˍ˖˄ ʵʶʽˁˍ˗˄ ʰ ˍˇˎ CronbachΣ ˋˎʴˁ˂ʾ˄ˇˎˋʰˌ 

ʶʴˁˎˊˈˍʹˍʰˌ ˁʰʽ ʶ˅ʰʴˈ˃ʶ˄ʹˌ ˃ʷˋʹˌ ʵʽʰˁˏ˃ʰ˄ˋʹˌΦ ɮˉˈ ˍʹ ˋˍʰˍʽˋˍʽˁʺ ʰ˄ʱ˂ˎˋʹ ʵʽʰˉʽˋˍ˗˄ˇ˄ˍʰʽ ˍʰΥ ʰύ 

ʹ ɲʃɮ ʷ˒ʶˊʶ ˋˍˇ ˉˊˇˋˁʺ˄ʽˇ ˍˇˎˌ ˍʷˋˋʶˊʽˌ ˉʰˊʱʴˇ˄ˍʶˌ ˉˇˎ ˉˊˇˍʶʾ˄ˇˎ˄ ˇʽ ˁʰˍʰˋˁʶˎʰˋˍʷˌ ˍˇˎ 

ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎΣ ʲύ ʹ ɳʃɮ ʶˉʽʲʶʲʰʾ˖ˋʶ ˍʹ ʵˇ˃ʽˁʺ ʶʴˁˎˊˈˍʹˍʰ ˍˇˎ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎ ʴύ ʹ ʶˋ˖ˍʶˊʽˁʺ 

ˋˎ˄ˇ˔ʺ ˁʰʽ ˍ˖˄ ˍʶˋˋʱˊ˖˄ ˉʰˊʰʴˈ˄ˍ˖˄ ˁˎ˃ʱ˄ʻʹˁʶ ˋʶ ˎ˕ʹ˂ʱ ʶˉʾˉʶʵʰΦ ɮˉˈ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ 

ʵʽʰˉʽˋˍ˗˄ʶˍʰʽ ʹ ʵˇ˃ʽˁʺ ʶʴˁˎˊˈˍʹˍʰ ˁʰʽ ʰ˅ʽˇˉʽˋˍʾʰ ˍˇˎ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎ ˁʰʽ ˖ˌ ʶˁ ˍˇˏˍˇˎ ʹ 

ˁʰˍʰ˂˂ʹ˂ˈˍʹˍʱ ˍˇˎ ʴʽʰ ˔ˊʺˋʹ ˋˍˇ˄ ˔˗ˊˇ ˍˇˎ ʶ˂˂ʹ˄ʽˁˇˏ ʰʻ˂ʹˍʽˋ˃ˇˏΦ      
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ɲʁɾɹɼɶ ɳɱɼʇʄʁʆɶʆɮ ɼɮɹ ɮʀɹʁʃɹʅʆɹɮ ʆʁʇ TRAIT EMOTIONAL INTELLIGENCE QUESTIONNAIRE - 

{Ihw¢ Chwaέ όʆɳɹQUE-SF) ʅʆʁ ɳɽɽɶɿɹɼʁ ɮɸɽɶʆɹɼʁ ʃɳʄɹɰɮɽɽʁɿ 

ɳʽˋʰʴ˖ʴʺ 

ɶ ˋˎ˄ʰʽˋʻʹ˃ʰˍʽˁʺ ˄ˇʹ˃ˇˋˏ˄ʹ ˇˊʾʸʶˍʰʽ ˖ˌ ˃ʽʰ ˃ˇˊ˒ʺ ˁˇʽ˄˖˄ʽˁʺˌ ˄ˇʹ˃ˇˋˏ˄ʹˌΣ ʹ ˇˉˇʾʰ 

ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍʹ˄ ʽˁʰ˄ˈˍʹˍʰ ˍˇˎ ʰˍˈ˃ˇˎ ˄ʰ ˁʰˍʰ˄ˇʶʾ ˍʰ ˋˎ˄ʰʽˋʻʺ˃ʰˍʰ ˍˈˋˇ ˍʰ ʵʽˁʱ ˍˇˎ ˈˋˇ ˁʰʽ ˍ˖˄ 

ʱ˂˂˖˄ ʰˍˈ˃˖˄Σ ˄ʰ ˁʱ˄ʶʽ ˂ʶˉˍʷˌ ʵʽʰˁˊʾˋʶʽˌ ʰ˄ʱ˃ʶˋʰ ˋˍʰ ʵʽʱ˒ˇˊʰ ˋˎ˄ʰʽˋʻʺ˃ʰˍʰ ˁʰʽ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʶʾ 

ʰˎˍʷˌ ˍʽˌ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ˗ˋˍʶ ˄ʰ ˁʰʻˇʵʹʴʶʾ ʰ˄ʱ˂ˇʴʰ ˍʽˌ ˋˁʷ˕ʶʽˌ ˁʰʽ ˍʽˌ ˉˊʱ˅ʶʽˌ ˍˇˎΦ ʅˏ˃˒˖˄ʰ ˃ʶ ˍˇ˄ 

Goleman όнлллύΣ ʹ ˋˎ˄ʰʽˋʻʹ˃ʰˍʽˁʺ ˄ˇʹ˃ˇˋˏ˄ʹ ʰˉˇˍʶ˂ʶʾ ʷ˄ʰ˄ ʰˉˈ ˍˇˎˌ ˋʹ˃ʰ˄ˍʽˁˈˍʶˊˇˎˌ 

ˉʰˊʱʴˇ˄ˍʶˌ ʴʽʰ ˄ʰ ˉʶˍˏ˔ʶʽ ˁʱˉˇʽˇˌ ˋˍʹ ʸ˖ʺ ʰ˒ˇˏ ʶˉʹˊʶʱʸʶʽ ˋʶ ˃ʶʴʱ˂ˇ ʲʰʻ˃ˈΣ ʾˋ˖ˌ ˉˇ˂ˏ 

ˉʶˊʽˋˋˈˍʶˊˇ ˁʰʽ ʰˉˈ ˍʹ ʴ˄˖ˋˍʽˁʺ ˄ˇʹ˃ˇˋˏ˄ʹΣ ˍʹ˄ ʰ˄ʻˊ˗ˉʽ˄ʹ ˋˎ˃ˉʶˊʽ˒ˇˊʱ. O Goleman ˎ ˉˇˋˍʺˊʽ˅ʶ, 

ʰˁˈ˃ʹΣ ˈˍʽ ʹ ˋˎ˄ʰʽˋʻʹ˃ʰˍʽˁʺ ˄ˇʹ˃ˇˋˏ˄ʹ ʶʾ˄ʰʽ ʹ ʽˁʰ˄ˈˍʹˍʰ ˉˇˎ ʵʽʰʻʷˍʶʽ ˁʱˉˇʽˇˌ ˄ʰ ˃ˉˇˊʶʾ ʻʷˍʶʽ 

ˁʾ˄ʹˍˊʰΣ ˄ʰ ˃ˉˇˊʶʾ ˄ʰ ʰ˄ˍʰˉʶ˅ʷˊ˔ʶˍʰʽ ̀ ˍʽˌ ʰˉˇʴˇʹˍʶˏˋʶʽˌ ̄ ˇˎ ʻʰ ˋˎ˄ʰ˄ˍʺˋʶʽ ˋˍʹ ʸ˖ʺ ˍˇˎΣ ˄ʰ ˃ˉˇˊʶʾ 

˄ʰ ʁ˂ ʷʴ˔ʶʽ ˍʹ˄ ˉʰˊˈˊ˃ʹˋʺ ˍˇˎΣ ˄ʰ ˃́ ˄ ʶʾ˄ʰʽ ʰ˄ˎˉˈ˃ ˇ˄ˇ,̩ ˄ʰ ʶ˂ʷʴ˔ʶʽ ˍʹ ʵʽʱʻʶˋʹ ˍˇˎ ˁʰʽ ˄ h˃ʹ˄ 

ʰˉˇʴˇʹˍʶˏʶˍʰʽ ʰˉˈ ˁʱˉˇʽʰ ʰˉˇˍˎ˔ʾʰ, ˁʰʽ ˄ʰ ˃̄ ˇˊʶʾ ˄ʰ ˁʰˍʰ˂ʰʲʰʾ˄ʶʽ ˍʰ ˋˎ˄ʰʽˋʻʺ˃ʰˍʰ ˍˇˎ ʱ˂˂ˇˎ 

ˁʰʽ ˄ʰ ʰˍʶ˄ʾʸʶʽ ˍˇ ˃ʷ˂˂ˇ˄ ˃ʶ ˈˊʰ˃ʰ ˁʰʽ ʶ˂ˉʾʵʰ (Goleman, 1995). ʍˌ ʶˁ ˍˇˏˍˇˎΣ ʰˉˇʲʰʾ˄ʶʽ ˋʹ˃ʰ˄ˍʽˁˈˌ 

ˉʰˊʱʴˇ˄ˍʰˌ ʴʽʰ ˍˇ˄ ˔˗ˊˇ ˍˇˎ ʰʻ˂ʹˍʽˋ˃ˇˏ ˁʰʽ ʽʵʽʰʾˍʶˊʰ ʴʽʰ ˍˇˎˌ ˉˊˇˉˇ˄ʹˍʷˌ ʶʾˍʶ ˇ˃ʰʵʽˁ˗˄ ʶʾˍʶ 

ʰˍˇ˃ʽˁ˗˄ ʰʻ˂ʹ˃ʱˍ˖˄Φ ɴˍˋʽΣ ˋˁˇˉˈˌ ˍʹˌ ʶˊʴʰˋʾʰˌ ʺˍʰ˄ ˃ʶˍʰ˒ˊʱˋʶʽ ˁʰʽ ˄ʰ ˋˍʰʻ˃ʾˋʶʽ ˍˇ Trait 

Emotional Intelligence Questionnaire - Short Formέ όʆɳɹQue-SFύ ˗ˋˍʶ ˄ʰ ˃ˉˇˊʶʾ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ˋʶ 

ʷˊʶˎ˄ʶˌ ˋˍˇ˄ ˔˗ˊˇ ˍˇˎ ʶ˂˂ʹ˄ʽˁˇˏ ʰʻ˂ʹˍʽˋ˃ˇˏ ˁʰʽ ˉʽˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˋˍˇ˄ ˔˗ˊˇ ˍ˖˄ ˉˊˇˉˇ˄ʹˍ˗˄ 

ˇ˃ʰʵʽˁ˗˄ ˁʰʽ ʰˍˇ˃ʽˁ˗˄ ʰʻ˂ʹ˃ʱˍ˖˄. 

ɾʷʻˇʵˇˌ 

ɲʶʾʴ˃ʰ 

ʅˍʹ˄ ʷˊʶˎ˄ʰ ˉʺˊʰ˄ ˃ʷˊˇˌ нлп ˉˊˇˉˇ˄ʹˍʷˌ όмпн ʺ сфΦс҈ύ ˁʰʽ ˉˊˇˉˇ˄ʺˍˊʽʶˌ όсн ʺ олΦп҈ύΦ ɮˉˈ 

ʰˎˍˇˏˌ ˇʽ ср όомΦф҈ύ ʵˊʰˋˍʹˊʽˇˉˇʽˇˏ˄ˍʰʽ ˋʶ ʰˍˇ˃ʽˁʱ ˁʰʽ ˇʽ моф όсуΦм҈ύ ˋʶ ˇ˃ʰʵʽˁʱ ʰʻ˂ʺ˃ʰˍʰΦ 

ʂˊʴʰ˄ˇ  

 ɱʽʰ ˍ ́ˋˎ˂˂ˇʴʺ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ʰ˅ʽˇˉˇʽʺʻʹˁʶ ˍ ̌Trait Emotional Intelligence Questionnaire - 

Short Formέ όʆɳɹQue-SF) (Petrides, PŞrez-Gonzłlez, & Furnham, 2007). ʆˇ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ ˋˎ˄ˍʾʻʶˍʰʽ 

ʰˉˈ ˍˊʽʱ˄ˍʰ ʶˊ˖ˍʺ˃ʰˍʰ ˍʰ ˇˉˇʾʰ ʵʽʶˊʶˎ˄ˇˏ˄ ˍʹ˄ ʷ˄˄ˇʽʰ ˍʹˌ ˋˎ˄ʰʽˋʻʹ˃ʰˍʽˁʺˌ ˄ˇʹ˃ˇˋˏ˄ʹˌ ˖ˌ 

˔ʰˊʰˁˍʹˊʽˋˍʽˁˈ ˍʹˌ ˉˊˇˋ˖ˉʽˁˈˍʹˍʰˌΦ ɮˉˈ ˍʽˌ ˍˊʽʱ˄ˍʰ ʶˊ˖ˍʺˋʶʽˌ ˇʽ ʶʾˁˇˋʽ ʷ˅ʽ ˁʰˍʰ˄ʷ˃ˇ˄ˍʰʽ ˋʶ 

ˍʷˋˋʶˊʽˌ ˉʰˊʱʴˇ˄ˍʶˌ ˁʰʽ ˍʷˋˋʶˊʽˌ ˋˎ˃ʲʱ˂ˇˎ˄ ˃ˈ˄ˇ ˋˍˇ˄ ˎˉˇ˂ˇʴʽˋ˃ˈ ˍʹˌ ˋˎ˄ˇ˂ʽˁʺˌ 

ˋˎ˄ʰʽˋʻʹ˃ʰˍʽˁʺˌ ˄ˇʹ˃ˇˋˏ˄ʹˌΦ ʁʽ ˍʷˋˋʶˊʽˌ ˉʰˊʱʴˇ˄ˍʶˌ ʶʾ˄ʰʽΥ ʰύ ˋˎ˄ʰʽˋʻʹ˃ʰˍʽˁˈˍʹˍʰΥ ʰˉˇˍʶ˂ʶʾˍʰʽ 

ʰˉˈ у ʶˊ˖ˍʺ˃ʰˍʰ (ˉΦ˔Φ ɲʶ˄ ʵˎˋˁˇ˂ʶˏˇ˃ʰʽ ˁʰʻˈ˂ˇˎ ˄ʰ ʶˁ˒ˊʱˋ˖ ˍʰ ˋˎ˄ʰʽˋʻʺ˃ʰˍʱ ˃ˇˎ ˃ʶ ˂ˈʴʽʰ) ˁ ʰʽ 

ʶ˅ʶˍʱʸʶʽ ˍʹ ʵˎ˄ʰˍˈˍʹˍʰ ˄ʰ ˁhˍʰ˂ʰʲʰʾ˄ʶʽ ˁʰ˄ʶʾˌ ˍʰ ˋˎ˄ʰʽˋʻʺ˃ʰˍʰ ˈ˔ʽ ˃ˈ˄ˇ ˍh  ʵʽˁʱ ˍˇˎ ʰ˂˂ʱ ˁʰʽ ˍ˖˄ 

ʱ˂˂˖˄Φ ɳˉʽˉ˂ʷˇ˄Σ ˍˇ ˄ʰ ˃ˉˇˊʶʾ ˁʰ˄ʶʾˌ ˄ʰ ˍʰ ʶˁ˒ˊʱʸʶʽ ˁʰʽ ˄ʰ ˍʰ ˔ˊʹˋʽ˃ˇˉˇʽʶʾ ʴʽʰ ˄ʰ ʰ˄ʰˉˍˏˋˋʶʽ 

ˋˍʶ˄ˈˍʶˊʶˌ ˋ˔ʷˋʶʽˌ ˃ʶ ˍˇˎˌ ʰ˄ʻˊ˗ˉˇˎˌ ˋˍˇ ˉʶˊʽʲʱ˂˂ˇ˄ ˋˍˇ ˇˉˇʾˇ ʸʶʽ ˁʰʽ ʵˊʰˋˍʹˊʽˇˉˇʽʶʾˍʰʽΦΣ ʲύ 

ʰˎˍˇʷ˂ʶʴ˔ˇˌΥ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ʷ˅ʽ ʶˊ˖ˍʺ˃ʰˍʰ όˉΦ˔Φ ʁʽ ʱ˂˂ˇʽ ˃ʶ ʻʰˎ˃ʱʸˇˎ˄ ʴʽʰˍʾ ʶʾ˃ʰʽ ζʱ˄ʶˍˇˌη), ˁʰʽ 

ʶ˅ʶˍʱʸʶʽ ˍˇ ʰ˄ ˁʱˉˇʽˇˌ ˃ˉˇˊʶʾ ˄ʰ ʶ˂ʷʴ˔ʶʽ ˍˇ˄ ʻˎ˃ˈ ˍˇˎΣ ɹ ύ ʶˎʹ˃ʶˊʾʰΥ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ʷ˅ʽ ʶˊ˖ˍʺ˃ʰˍʰ 

όˉΦ˔Φ ɮʽˋʻʱ˄ˇ˃ʰʽ ˁʰ˂ʱ ˃ʶ ˍˇ˄ ʶʰˎˍˈ ˃ˇˎύΦ ɲʽʶˊʶˎ˄ʱ ˍˇ ˉˈˋˇ ˁʰ˂ʱ ˉʶˊ˄ʱ ˁʱˉˇʽˇˌ ˁʰʽ ʹ ʰʾˋʻʹˋʹ ʰˎˍʺ 

ʵʶ˄ ˉˊˇʷˊ˔ʶˍʰʽ ˃ˈ˄ˇ ʰˉˈ ˍˇ ˍʽ ʷ˔ʶʽ ˉʶˍˏ˔ʶʽ ˋˍˇ ˉʰˊʶ˂ʻˈ˄ ʰ˂˂ʱ ˁʰʽ ʰˉˈ ˍˇ ˉ˗ˌ ˇ˄ʶʽˊʶˏʶˍʰʽ ˍˇ ˃ʷ˂˂ˇ˄ 

ˍˇˎΣ ˁʰʽ ʵύ ˁˇʽ˄˖˄ʽˁˈˍʹˍʰΥ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ʷ˅ʽ ʶˊ˖ˍʺ˃ʰˍʰ όˉΦ˔Φ ɸʰ ˉʶˊʽʷʴˊʰ˒ʰ ˍˇ˄ ʶʰˎˍˈ ˃ˇˎ ˖ˌ 
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ˁʰ˂ˈ ʵʽʰˉˊʰʴ˃ʰˍʶˎˍʺ). ɲʽʶˊʶˎ˄ʱΣ ʵʶΣ ˍˇ˄ ʲʰʻ˃ˈ ˍʹˌ ˁˇʽ˄˖˄ʽˁˇˉˇʾʹˋʹˌ ˁʱˉˇʽˇˎΣ ˍˇ ʰ˄ ʷ˔ʶʽ 

ˁˇʽ˄˖˄ʽˁʷˌ ˋ˔ʷˋʶʽˌ ˁʰʽ ˍˇ ʰ˄ ˁʰʽ ˋʶ ˍʽ ʲʰʻ˃ˈ ʶˉʹˊʶʱʸʶʽ ˍˇ ˉʶˊʽʲʱ˂˂ˇ˄ ˍˇˎΦ 

 ʁʽ ʰˉʰ˄ˍʺˋʶʽˌ ʵʾ˄ˇ˄ˍʰʽ ˋʶ тʻ˃ʽʰ ˁ˂ʾ˃ʰˁʰ ˍˏˉˇˎ Likert ˈˉˇˎ мҐ ʵʽʰ˒˖˄˗ ʰˉˈ˂ˎˍʰ ˁʰʽ тҐ 

ˋˎ˃˒˖˄˗ ʰˉˈ˂ˎˍʰΦ ɱʽʰ ˍˇ˄ ˎˉˇ˂ˇʴʽˋ˃ˈ ˍʹˌ ˋˎ˄ˇ˂ʽˁʺˌ ˋˎ˄ʰʽˋʻʹ˃ʰˍʽˁʺˌ ˄ˇʹ˃ˇˋˏ˄ʹˌ ʻʰ ˉˊʷˉʶʽ ˄ʰ 

ʰ˄ˍʽˋˍˊʰ˒ˇˏ˄ ˇʽ ʰˉʰ˄ˍʺˋʶʽˌ ˋʶ мр ʰˊ˄ʹˍʽˁʱ ʵʽʰˍˎˉ˖˃ʷ˄ʶˌ ʶˊ˖ˍʺˋʶʽˌΦ      

ɶ ˃ʶˍʰ˒ˇˊʱ ˍˇˎ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎ ˋˍʹ˄ ʶ˂˂ʹ˄ʽˁʺ ʴ˂˗ˋˋʰ ʷʴʽ˄ʶ ˃ʶ ˍʹ ˃ʷʻˇʵˇ back to back 

translationΣ ˉˇˎ ˉˊˇˍʶʾ˄ʶˍʰʽ ʴʽʰ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽʰ ˉˇˎ ˉˊˈˁʶʽˍʰʽ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻˇˏ˄ ˋʶ ʵʽʰ˒ˇˊʶˍʽˁˈ 

ˉˇ˂ʽˍʽˋ˃ʽˁˈ ˉʶˊʽʲʱ˂˂ˇ˄ ʰˉˈ ʰˎˍˈ ʴʽʰ ˍˇ ˇˉˇʾˇ ˁʰˍʰˋˁʶˎʱˋˍʹˁʰ˄ (Banville, Desroriers, & Genet-

Volet, 2000). 

ɲʽʰʵʽˁʰˋʾʰ 

 ʅˍˇˎˌ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ʵˈʻʹˁʶ ʹ ʵʽʰʲʶʲʰʾ˖ˋʹ ˈˍʽ ʹ ʰ˄˖˄ˎ˃ʾʰ ˍʹˌ ˋˎ˃ˉ˂ʺˊ˖ˋʹˌ ˍˇˎ 

ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎ ʶʾ˄ʰʽ ʵʶʵˇ˃ʷ˄ʹ ˁʰʽ ˈˍʽ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʻʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻˇˏ˄ ʴʽʰ 

ʶˊʶˎ˄ʹˍʽˁˇˏˌκʶˉʽˋˍʹ˃ˇ˄ʽˁˇˏˌ ˋˁˇˉˇˏˌΦ ɶ ʵʽʱˊˁʶʽʰ ˋˎ˃ˉ˂ʺˊ˖ˋʹˌ ˍˇˎ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎ ʺˍʰ˄ мл 

˂ʶˉˍʱΦ  

ʅˍʰˍʽˋˍʽˁʺ ʰ˄ʱ˂ˎˋʹ 

ʁʽ ˋˍʰˍʽˋˍʽˁʷˌ ʰ˄ʰ˂ˏˋʶʽˌ ˉˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ʶʾ˄ʰʽΥ ʰύ ˋˍˇʽ˔ʶʾʰ ˉʶˊʽʴˊʰ˒ʽˁʺˌ ˁʰʽ 

ʶˉʰʴ˖ʴʽˁʺˌ ˋˍʰˍʽˋˍʽˁʺˌΣ ʲύ ʵʽʶˊʶˎ˄ʹˍʽˁʺ όɲʃɮύ ˁʰʽ ʶˉʽʲʶʲʰʽ˖ˍʽˁʺ ˉʰˊʰʴˇ˄ˍʽˁʺ ʰ˄ʱ˂ˎˋʹ όɳʃɮύΣ ʴύ 

ʷ˂ʶʴ˔ˇˌ ʶˋ˖ˍʶˊʽˁʺˌ ˋˎ˄ˇ˔ʺˌ ˁʰʽ ʶʴˁˎˊˈˍʹˍʰˌ ˍˇˎ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎ ˃ʶ ˍʹ ˔ˊʺˋʹ ˍ˖˄ ʵʶʽˁˍ˗˄ ʰ ˍˇˎ 

CronbachΣ ˋˎʴˁ˂ʾ˄ˇˎˋʰˌ ʶʴˁˎˊˈˍʹˍʰˌ όConvergent Validity/CVύ ˁʰʽ ʶ˅ʰʴˈ˃ʶ˄ʹˌ ˃ʷˋʹˌ ʵʽʰˁˏ˃ʰ˄ˋʹˌ 

(Average Variance Extracted/AVE).  

ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ 

ɲʽʶˊʶˎ˄ʹˍʽˁʺ ʃʰˊʰʴˇ˄ˍʽˁʺ ɮ˄ʱ˂ˎˋʹ 

 ʁʽ ˍʽ˃ʷˌ ˉˇˎ ʷ˂ʰʲʰ˄ ˇʽ ʵʶʾˁˍʶˌ KMO (.830), BartlettΩs Test of Sphericity (6650.29), df (325) 

p<.000 ʰˉˇʵʶʽˁ˄ˏˇˎ˄ ˍʹ˄ ʶˉʱˊˁʶʽʰ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ʴʽʰ ˍʹ˄ ˉˊʰʴ˃ʰˍˇˉˇʾʹˋʹ ˍʹˌ ʰ˄ʱ˂ˎˋʹˌΦ 

ɳˉʽˉ˂ʷˇ˄Σ ˇʽ ˍʽ˃ʷˌ ˍˇˎ MSA όΦтфу ʹ ˔ʰ˃ʹ˂ˈˍʶˊʹ ˁʰʽ Φфмф ʹ ˎ˕ʹ˂ˈˍʶˊʹύ ʵʹ˂˗˄ˇˎ˄ ˍʹ˄ ˁʰˍʰ˂˂ʹ˂ˈˍʹˍʰ 

ˍ˖˄ ˃ʶˍʰʲ˂ʹˍ˗˄ ʴʽʰ ˋˎ˃˃ʶˍˇ˔ʺ ˋˍʹ ˋˎ˄ʷ˔ʶʽʰ ˍʹˌ ʰ˄ʱ˂ˎˋʹˌΦ 

 ɶ ʵʽʶˊʶˎ˄ʹˍʽˁʺ ˉʰˊʰʴˇ˄ˍʽˁʺ ʰ˄ʱ˂ˎˋʹ ʷ˒ʶˊʶ ˋˍˇ ˉˊˇˋˁʺ˄ʽˇ ˍˇˎˌ ˍʷˋˋʶˊʶʽˌ ˉʰˊʱʴˇ˄ˍʶˌ ˉˇˎ 

ˉˊˇˍʶʾ˄ˇˎ˄ ˇʽ ˁʰˍʰˋˁʶˎʰˋˍʷˌ ˍˇˎ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎ όPetrides, PŞrez-Gonzłlez, & Furnham, нллтύ ˁʰʽ 

ˇʽ ˇˉˇʾˇʽ ʶ˅ʹʴˇˏ˄ тфΦсс҈ ˍʹˌ ˋˎ˄ˇ˂ʽˁʺˌ ʵʽʰˁˏ˃ʰ˄ˋʹˌΦ ʁ ˉˊ˗ˍˇˌ ˉʰˊʱʴˇ˄ˍʰˌ -ˋˎ˄ʰʽˋʻʹ˃ʰˍʽˁˈˍʹˍʰ- 

ʶ˅ʹʴʶʾ ˍˇ нуΦр҈ ˍʹˌ ˋˎ˄ˇ˂ʽˁʺˌ ʵʽʰˁˏ˃ʰ˄ˋʹˌ ʶ˄˗ ˇ ʵʶˏˍʶˊˇˌ -ʰˎˍˇʷ˂ʶʴ˔ˇˌ- ʁ ˅ʹʴʶʾ ˍˇ нлΦро҈Φ ʁ ˍˊʾˍˇˌ 

-ʶˎʹ˃ʶˊʾʰ- ˁ ʰʽ ˇ ˍʷˍʰˊˍˇˌ -ˁˇʽ˄˖˄ʽˁˈˍʹˍʰ- ʁ ˅ʹʴˇˏ˄ ˍˇ мсΦфр҈ ˁʰʽ моΦсу҈ ʰ˄ˍʾˋˍˇʽ˔ʰΦ  

 ʂˋˇ˄ ʰ˒ˇˊʱ ˋˍʹ˄ ʶˋ˖ˍʶˊʽˁʺ ˋˎ˄ˇ˔ʺ ˍ˖˄ ˍʶˋˋʱˊ˖˄ ˉʰˊʰʴˈ˄ˍ˖˄ ʰ˂˂ʱ ˁʰʽ ˍʹˌ ˋˎ˄ˇ˂ʽˁʺˌ 

ˋˎ˄ʰʽˋʻʹ˃ʰˍʽˁʺ ˄ˇʹ˃ˇˋˏ˄ʹˌ ˁˎ˃ʱ˄ʻʹˁʶ ˋʶ ˎ˕ʹ˂ʱ ʶˉʾˉʶʵʰ ʰ˒ˇˏ ˇ ʵʶʾˁˍʹˌ ʰ ˍˇˎ Cronbach ʷ˂ʰʲʶ 

ˍʽ˃ʷˌ ʰˉˈ Φутр -ʶˎʹ˃ʶˊʾʰ- ̫ ˖ˌ Φуфм -ˋˎ˄ʰʽˋʻʹ˃ʰˍʽˁˈˍʹˍʰΦ 

ɳˉʽʲʶʲʰʽ˖ˍʽˁʺ ˉʰˊʰʴˇ˄ˍʽˁʺ ʰ˄ʱ˂ˎˋʹ 

 ʅˍʹ˄ ʶˉʽʲʶʲʰʽ˖ˍʽˁʺ ˉʰˊʰʴˇ˄ˍʽˁʺ ʰ˄ʱ˂ˎˋʹ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ нс ˃ʶˍʰʲ˂ʹˍʷˌ ˇʽ ˇˉˇʾʶˌ ˉ˂ʹˊˇˏˋʰ˄ 

ˍˇ ˁˊʽˍʺˊʽˇ MSA όΦулм ʹ ˔ʰ˃ʹ˂ˈˍʶˊʹ ˁʰʽ Φфмр ʹ ˎ˕ʹ˂ˈˍʶˊʹύΦ ʁʽ ʵʶʾˁˍʶˌ ˉˇˎ ˂ʺ˒ʻʹˁʰ˄ ˎˉˈ˕ʹ ˁʰʻ˗ˌ 

ˁʰʽ ˇʽ ʰˉˇʵʶˁˍʷˌ ˍʽ˃ʷˌ ʺˍʰ˄Υ X2, X2/df (< 5), CFI (> .90), NFI (> .90), SRMR (< .05),  RMSEA (< .08) CR όҗ 

Φтлύ ˁʰʽ AVE όҗ Φрлύ όAguirre-Urreta et al., 2013; Hair et al., 2019). 
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ʆˇ ʻʶ˖ˊʹˍʽˁˈ ˃ˇ˄ˍʷ˂ˇ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ˍʷˋˋʶˊʶʽˌ ˉʰˊʱʴˇ˄ˍʶˌ όˍʷˋˋʶˊʶʽˌ ˂ʰ˄ʻʱ˄ˇˎˋʶˌ 

˃ʶˍʰʲ˂ʹˍʷˌύΣ ʰˉˈ ˍˇˎˌ ˇˉˇʾˇˎˌ ˇ ˉˊ˗ˍˇˌ ˇ˄ˇ˃ʱʸʶˍʰʽ ζˋˎ˄ʰʽˋʻʹ˃ʰˍʽˁˈˍʹˍʰηΣ ˇ ʵʶˏˍʶˊˇˌ 

ζʰˎˍˇʷ˂ʶʴ˔ˇˌηΣ ˇ ˍˊʾˍˇˌ ζʶˎʹ˃ʶˊʾʰη ˁʰʽ ˇ ˍʷˍʰˊˍˇˌ ζˁˇʽ˄˖˄ʽˁˈˍʹˍʰηΦ ʆˇ ʻʶ˖ˊʹˍʽˁˈ ˃ˇ˄ˍʷ˂ˇ 

ʶˉʰ˂ʹʻʶˏˍʹˁʶ ʰ˒ˇˏ ˇʽ ˍʽҡʷˌ ˍ˖˄ ʵʶʽˁˍ˗˄ ˁʰˍʰ˂˂ʹ˂ˈˍʹˍʰˌ ʷʵʶʽ˅ʰ˄ ˉˇ˂ˏ ˁʰ˂ʺ ʶ˒ʰˊ˃ˇʴʺ ˍˇˎ 

˃ˇ˄ˍʷ˂ˇˎΥ ˔2(293) = 1239.08Σ ˔нκŘŦ Ґ пΦ22, NFI =.91, CFI = .92, RMSE = .069, SRMR = .041.  

ʂ˂ˇʽ ˇʽ ˉʰˊʱʴˇ˄ˍʶˌ ˉʰˊˇˎˋʾʰˋʰ˄ ʽʵʽʰʾˍʶˊʰ ˁʰ˂ʺ ʰ˅ʽˇˉʽˋˍʾʰΣ ˁʰʻ˗ˌ ˇ ʵʶʾˁˍʹˌ /w ˂ʰ˃ʲʱ˄ʶʽ 

ˍʽ˃ʷˌ ʰˉˈ л.903 όˁˇʽ˄˖˄ʽˁˈˍʹˍʰύ ʷ˖ˌ л.980 όˋˎ˄ʰʽˋʻʹ˃ʰˍʽˁˈˍʹˍʰύΦ ʂˋˇ˄ ʰ˒ˇˊʱ ˍʹ ʵʽʰˁˊʽˍʽˁʺ ˁʰʽ 

ˋˎʴˁ˂ʾ˄ˇˎˋʰ ʶʴˁˎˊˈˍʹˍʰΣ ˇ ʵʶʾˁˍʹˌ !±9 ˉʰˊˇˎˋʾʰˋʶ ʽˁʰ˄ˇˉˇʽʹˍʽˁʷˌ ˍʽ˃ʷˌ ʴʽʰ ˍˇˎˌ ˍʷˋˋʶˊʶʽˌ 

ˉʰˊʱʴˇ˄ˍʶˌΣ ʰˉˈ л.609 όˁˇʽ˄˖˄ʽˁˈˍʹˍʰύ ʷ˖ˌ л.858 όˋˎ˄ʰʽˋʻʹ˃ʰˍʽˁˈˍʹˍʰύ.      

ʅˎʸʺˍʹˋʹ - ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ 

ʅˁ ˇˉˈˌ ˍʹˌ ʶˊʴʰˋʾʰˌ ʺˍʰ˄ ˃ʶˍʰ˒ˊʱˋʶʽ ˁʰʽ ˄ʰ ˋˍʰʻ˃ʾˋʶʽ ˍˇ Trait Emotional Intelligence 

Questionnaire - Short Formέ όʆɳɹQue-SFύ ˗ˋˍʶ ˄ʰ ˃ˉˇˊʶʾ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ˋʶ ʷˊʶˎ˄ʶˌ ˋˍˇ˄ ˔˗ˊˇ 

ˍˇˎ ʶ˂˂ʹ˄ʽˁˇˏ ʰʻ˂ʹˍʽˋ˃ˇˏ ˁʰʽ ˉʽˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˋˍˇ˄ ˔˗ˊˇ ˍ˖˄ ˉˊˇˉˇ˄ʹˍ˗˄ ˇ˃ʰʵʽˁ˗˄ ˁʰʽ ʰˍˇ˃ʽˁ˗˄ 

ʰʻ˂ʹ˃ʱˍ˖˄. ʁ ˂ˈʴˇˌ ʺˍʰ˄ ˈˍʽ ˃ʶˍʱ ʰˉˈ ˋˎˋˍʹ˃ʰˍʽˁʺ ʲʽʲ˂ʽˇʴˊʰ˒ʽˁʺΣ ˋ˔ʶˍʽˁʺ ˃ʶ ˍˇ ʻʷ˃ʰΣ ʰ˄ʰˋˁˈˉʹˋʹ 

ʵʶ˄ ʲˊʷʻʹˁʰ˄ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽʰ ˉˇˎ ˄ʰ ʵʽʶˊʶˎ˄ˇˏ˄ ˍʹ ˋˎ˄ʰʽˋʻʹ˃ʰˍʽˁʺ ˄ˇʹ˃ˇˋˏ˄ʹ ʰˍˈ˃˖˄ ˉˇˎ 

ʵˊʰˋˍʹˊʽˇˉˇʽˇˏ˄ˍʰʽ ˋˍˇ˄ ˔˗ˊˇ ˍˇˎ ʶ˂˂ʹ˄ʽˁˇˏ ʰʻ˂ʹˍʽˋ˃ˇˏΦ 

ʂˋˇ˄ ʰ˒ˇˊʱ ˋˍʹ ʵˇ˃ʽˁʺ ʶʴˁˎˊˈˍʹˍʰ ˍˇˎ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎΣ ˍˈˋˇ ʰˉˈ ́  ʵʽʶˊʶˎ˄ʹˍʽˁʺ ˈˋˇ ˁʰʽ 

ʹ ʶˉʽʲʶʲʰʽ˖ˍʽˁʺ ˉʰˊʰʴˇ˄ˍʽˁʺ ʰ˄ʱ˂ˎˋʹ ʶˉʽʲʶʲʰʾ˖ˋʰ˄ ˃ʽʰ ʵˇ˃ʺ ʰˉˇˍʶ˂ˇˏ˃ʶ˄ʹ ʰˉˈ ˍʷˋˋʶˊʶʽˌ 

ˉʰˊʱʴˇ˄ˍʶˌΣ ˉʰˊˈ˃ˇʽˇˎˌ ˃ʶ ʰˎˍˇˏˌ ˉˇˎ ˉˊˇˍʶʾ˄ˇˎ˄ ˇʽ Petrides, PŞrez-Gonzłlez ˁ ʰʽ Furnham (2007). 

ʃʰˊˈ˃ˇʽʰ ʺˍʰ˄ ˁʰʽ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˉˇˎ ʰ˒ˇˊˇˏˋʰ˄ ˍˇ˄ ʷ˂ʶʴ˔ˇ ˍʹˌ ʶˋ˖ˍʶˊʽˁʺˌ ˋˎ˄ˇ˔ʺˌ ˁʰʽ 

ʶʴˁˎˊˈˍʹˍʰˌ ˍˇˎ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎΦ ɮˎˍʺ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˃ʶ ˍʹ ˔ˊʺˋʹ ˍ˖˄ ʵʶʽˁˍ˗˄ ʰ ˍˇˎ 

CronbachΣ ˋˎʴˁ˂ʾ˄ˇˎˋʰˌ ʶʴˁˎˊˈˍʹˍʰˌ όCVύ ˁʰʽ ʶ˅ʰʴˈ˃ʶ˄ʹˌ ˃ʷˋʹˌ ʵʽʰˁˏ˃ʰ˄ˋʹˌ όAVE).  

ʅˏ˃˒˖˄ʰ ˃ʶ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ʷˊʶˎ˄ʰˌ ʵʽʰˉʽˋˍ˗˄ʶˍʰʽ ˁʰʽ ʹ ʵˇ˃ʽˁʺ ʶʴˁˎˊˈˍʹˍʰ ˍˇˎ 

ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎ ˉˇˎ ˍˇ ˁʰʻʽˋˍˇˏ˄ ʷʴˁˎˊˇ ˁʰʽ ʰ˅ʽˈˉʽˋˍˇ ˈˊʴʰ˄ˇ ˃ʷˍˊʹˋʹˌ ˍʹˌ ˋˎ˄ʰʽˋʻʹ˃ʰˍʽˁʺˌ 

˄ˇʹ˃ˇˋˏ˄ʹˌ ʰˍˈ˃˖˄ ˉˇˎ ʵˊʰˋˍʹˊʽˇˉˇʽˇˏ˄ˍʰʽ ˋˍˇ˄ ˔˗ˊˇ ˍˇˎ ʶ˂˂ʹ˄ʽˁˇˏ ʰʻ˂ʹˍʽˋ˃ˇˏΦ 

ɰʽʲ˂ʽˇʴˊʰ˒ʾʰ 

Aguirre-Urreta, M, Marakas, G, & Ellis, M. (2013). Measurement of composite reliability in research using partial 
least squares: some issues and an alternative approach. The DATA BASE for Advances in Information 
Systems, 44(4),11-43. https://doi.org/10.1145/2544415.2544417 

Banville, D., Desroriers, P., & Genet-Volet, Y. (2000). Translating questionnaires and inventories using a cross 
cultural translation technique. Journal of Teaching in Physical Education, 19(3), 374ς387. 
https://doi.org/10.1123/jtpe.19.3.374  

Goleman, D. (1995) Emotional Intelligence: Why It Can Matter More Than IQ. Bantam Books. ISBN 978-0-553-
38371-3. 

Goleman, D. (2000). ɶ ˋˎ˄ʰʽˋʻʹ˃ʰˍʽˁʺ ˄ˇʹ˃ˇˋˏ˄ʹ ˋˍˇ ˔˗ˊˇ ˍʹˌ ʶˊʴʰˋʾʰˌΦ ɮʻʺ˄ʰ: ɳ˂˂ʹ˄ʽˁʱ ɱˊʱ˃˃ʰˍʰ 

Hair, J., Black, W., Babin, B., Anderson, R. (2019). Multivariate data analysis. Hampshire, UK: Cengage Learning, 
EMEA. 

tŜǘǊƛŘŜǎΣ YΦ±ΦΣ tŞǊŜȊ-DƻƴȊłƭŜȊΣ WΦ/ΦΣ ϧ CǳǊƴƘŀƳΣ !Φ όнллтύΦ hƴ ǘƘŜ ŎǊƛǘŜǊƛƻƴ ŀƴŘ ƛƴŎǊŜƳŜƴǘŀƭ ǾŀƭƛŘƛǘȅ ƻŦ ǘǊŀƛǘ 
emotional intelligence. Cognition and Emotion, 21(1), 26ς55. 
https://doi.org/10.1080/02699930601038912 

  

https://doi.org/10.1145/2544415.2544417
https://doi.org/10.1123/jtpe.19.3.374
https://en.wikipedia.org/wiki/ISBN_(identifier)
https://doi.org/10.1080/02699930601038912


31̌  ɲʽʶʻ˄ʷˌ ʅˎ˄ʷʵˊʽˇ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ ɮʻ˂ʹˍʽˋ˃ˇˏ 
9-мм ɹˇˎ˄ʾˇˎ нлно  ɼˇ˃ˇˍʹ˄ʺ 

 

ɮʻ˂ʹˍʽˁʺ ʌˎ˔ˇ˂ˇʴʾʰ 

 
 

121 
 

 

STRUCTURAL VALIDITY AND RELIABILITY OF THE TRAIT EMOTIONAL INTELLIGENCE QUESTIONNAIRE 

- SHORT FORM" (TEQUE-SF) IN THE GREEK SPORTS ENVIRONMENT 

P. Mestousis1, P. Fotiadis1, M. Lefkopoulos1, G. Masadis1, D. Doloma1, D. Petanidis2,  

Z. Mavridou1, A. Koupani3 

   

1Democritus University of Thrace, School of Physical Education and Sport Science 

2Elementary School of Diavatos-Mesi Imathia 

32nd Elementary School of Giannitsa 

Abstract  

Emotional intelligence is defined as a form of social intelligence, which includes the ability of 

an individual to understand his or her own and other people's emotions, to make subtle distinctions 

between different emotions and to use this information to guide his or her thoughts and actions 

accordingly. Therefore, it becomes an important factor for the field of sport and especially for coaches 

of either team or individual sports. Thus, the aim of this study was to translate and weight the Trait 

Emotional Intelligence Questionnaire - Short Form" (TEIQue-SF) so that it can be used in research in 

the field of Greek sports and more specifically in the field of coaches of team and individual sports. The 

questionnaire was translated into Greek using the back-to-back translation method, which is 

recommended for questionnaires that are to be used in a different cultural context than the one for 

which they were constructed. 204 coaches (142 or 69.6%) and female coaches (62 or 30.4%) took part 

in the survey. Of these, 65 (31.9%) are active in individual sports and 139 (68.1%) in team sports. The 

questionnaire consists of thirty questions of which twenty-six are allocated to four factors while four 

are involved only in the calculation of overall emotional intelligence. The four factors are: a) 

emotionality: consists of eight questions, b) self-control: consists of six questions, c) well-being: 

consists of six questions and d) sociability: consists of six questions. The statistical analyses performed 

are a) descriptive and inferential statistics items, b) exploratory (EFA) and confirmatory factor analysis 

(CFA), c) internal consistency and validity testing of the questionnaire using Cronbach's ,h convergent 

validity and extracted mean variance indices. The statistical analysis found that: a) the EFA brought to 

the fore the four factors proposed by the questionnaire developers, b) the CFA confirmed the 

structural validity of the questionnaire c) the internal consistency of all four factors was at high levels. 

The results establish the structural validity and reliability of the questionnaire and therefore its 

suitability for use in the Greek sport environment.  
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ʅʆɮʅɳɹʅ ϧ ʃʄʁɸɳʅɳɹʅ ɮʆʁɾʍɿ ɾɳ ʋʄʁɿɹʁ ʃʁɿʁ ʅʆɶ ɾɳʅɶ ʅʋɳʆɹɼɮ  

ɾɳ ʆɶ ʋʄɶʅɶ ʆɶʅ ɾɳɸʁɲʁʇ PILATES ʅʆɶɿ ɼɮɸɶɾɳʄɹɿʁʆɶʆɮ ʆʁʇʅ 

ɹʰˍˊˇˉˇˏ˂ˇˎ ɮΦΣ ɾˉʶ˃ˉʷˍˋˇˌ ɳΦΣ ɾˉʶ˄ʷˁʰ ɮΦΣ ɾʱ˂˂ʽˇˎ ʃΦ 

 

ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʆΦɳΦʊΦɮΦɮΦΣ ɼˇ˃ˇˍʹ˄ʺ 

 

ʃʶˊʾ˂ʹ˕ʹ 

ʆʽˌ ˍʶ˂ʶˎˍʰʾʶˌ ʵˏˇ ʵʶˁʰʶˍʾʶˌ ˋʹ˃ʶʽ˗ʻʹˁʶ ʰˏ˅ʹˋʹ ˍ˖˄ ʰˋʻʶ˄˗˄ ˉˇˎ ˉʱˋ˔ˇˎ˄ ʰˉˈ ˔ˊˈ˄ʽˇ ˉˈ˄ˇ 

ˋˍʹ ˃ʷˋʹ ˁʰʽ ʰˎˍˈΣ ʵʽˈˍʽ ʹ ˉ˂ʶʽˇ˕ʹ˒ʾʰ ˍˇˎ ʶ˄ʺ˂ʽˁˇˎ ˉ˂ʹʻˎˋ˃ˇˏ ʵˊʰˋˍʹˊʽˇˉˇʽʶʾˍʰʽ ˋʶ ˁʱˉˇʽʰ 

ʵˇˎ˂ʶʽʱ ʴˊʰ˒ʶʾˇˎ ʺ ˉˊʰʴ˃ʰˍˇˉˇʽʶʾ ˁʱˉˇʽʰ ˃ˇˊ˒ʺ ʶˊʴʰˋʾʰˌ ˉˇˎ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˉʰˊʰˍʶˍʰ˃ʷ˄ʹ 

ˁʰʻʽˋˍʺ ʻʷˋʹΣ ˁʱˍʽ ˉˇˎ ʶ˄ʽˋ˔ˏʶʽ ˍˇ ˉˈ˄ˇ ˋˍʹ ˃ʷˋʹΣ ˉˈ˄ˇˌ ˉˇˎ ˋˍʰʵʽʰˁʱ ʶˉʹˊʶʱʸʶʽ ˁʰʽ ʱ˂˂ʰ ˃ʷˊʹ ˍˇˎ 

ˋ˗˃ʰˍˇˌΦ ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ʶˊʴʰˋʾʰˌ ʺˍʰ˄ ʹ ˃ʶ˂ʷˍʹ ˍʹˌ ʶˉʾʵˊʰˋʹˌ ˍʹˌ ʱˋˁʹˋʹˌ ˃ʶ ˍʹ ˃ʷʻˇʵˇ 

tƛƭŀǘŜǎ ˋˍʹ˄ ʶ˄ʾˋ˔ˎˋʹ ˍ˖˄ ˁʽ˄ʺˍˊ˖˄ ˁʰʽ ˍ˖˄ ˉˊˇʻʷˋʶ˖˄ ˋʶ ʱˍˇ˃ʰ ˃ʶ ˔ˊˈ˄ʽˇ ˉˈ˄ˇ ˋˍʹ ˃ʷˋʹ ˁʰʽ 

ˉʰˊʰˍʶˍʰ˃ʷ˄ʹ ˁʰʻʽˋˍʽˁʺ ʸ˖ʺΦ ʅˍʹ ˃ʶ˂ʷˍʹ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ʶʻʶ˂ˇ˄ˍʽˁʱ млл ʶ˄ʺ˂ʽˁʶˌ ˃ʶ ˔ˊˈ˄ʽˇ ˉˈ˄ˇ ˋˍʹ 

˃ʷˋʹΣ ˉˇˎ ʵʶ˄ ʶʾ˔ʰ˄ ˅ʰ˄ʱ-ˉˊʰʴ˃ʰˍˇˉˇʽʺˋʶʽ ʱˋˁʹˋʹ ˃ʶ ˍʹ ˃ʷʻˇʵˇ tƛƭŀǘŜǎΦ ʁʽ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ʶʾ˔ʰ˄ 

˔ˊˈ˄ʽˇ ˉˈ˄ˇ ˋˍʹ ˃ʷˋʹ ˇ ˇˉˇʾˇˌ ʵʶ˄ ˇ˒ʶʽ˂ˈˍʰ˄ ˋʶ ˋˁˇ˂ʾ˖ˋʹΣ ʵʽʰˊʻˊ˖ˍʽˁʺ ˉʰˊʰ˃ˈˊ˒˖ˋʹΣ 

ˎˉʶˊˉˊˇˉˈ˄ʹˋʹ ʺ ˉˊˈˋ˒ʰˍˇ  ˃ˎˇˋˁʶ˂ʶˍʽˁˈ ˍˊʰˎ˃ʰˍʽˋ˃ˈ ˁʰʽ ˔˖ˊʾˋˍʹˁʰ˄ ʽˋʱˊʽʻ˃ʰ ˋʶ ʵˏˇ ˇ˃ʱʵʶˌΣ 

ˋˍʹ˄ ˇ˃ʱʵʰ ʶ˂ʷʴ˔ˇˎ όɿҐрлύ ˁʰʽ ˋˍʹ˄ ˉʶʽˊʰ˃ʰˍʽˁʺ όɿҐрлύΦ  ɼʰˍʱ ˍʹ˄ ʵʽʱˊˁʶʽʰ ˍˇˎ ˉʰˊʶ˃ʲʰˍʽˁˇˏΣ 

ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ му ˋˎ˄ʶʵˊʾʶˌ ʱˋˁʹˋʹˌ ˃ʶ ˍʹ ˃ʷʻˇʵˇ tƛƭŀǘŜǎ 9ǉǳƛǇƳŜƴǘ όwŜŦƻǊƳŜǊΣ /ŀŘƛƭƭŀŎύΣ ˃ʶ 

ˍʹ˄ ʶˁˍʷ˂ʶˋʹ ʰˋˁʺˋʶ˖˄ ˉˇˎ ˋˍˈ˔ʶˎʰ˄ ˋˍʹ ˋˍʰʻʶˊˇˉˇʾʹˋʹ ˍʹˌ ˇˋ˒ˎʿˁʺˌ ˃ˇʾˊʰˌ ˁʰʽ ˍʹ ʶ˄ʵˎ˄ʱ˃˖ˋʹ 

ˍ˖˄ ˃ˎ˗˄ ˍˇˎ ˁˇˊ˃ˇˏΦ ɶ ʵʽʱˊˁʶʽʰ ˁʱʻʶ ˃ʰʻʺ˃ʰˍˇˌ ʺˍʰ˄ рл ˂ʶˉˍʱΣ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰˌ ˁʰʽ ˍʹ 

ˉˊˇʻʷˊ˃ʰ˄ˋʹ ˁʰʽ ˍʹ˄ h ˉˇʻʶˊʰˉʶʾʰ ˋˍˇ ˉˊˈʴˊʰ˃˃ʰ ˁʰʽ ʹ ˋˎ˔˄ˈˍʹˍʰ ˍʹˌΣ  ̱ ˊʶʾˌ ˒ˇˊʷˌ ˍʹ˄ ʶʲʵˇ˃ʱʵʰΣ 

˃ʶ ˍʹ˄ ˋˎ˄ˇ˂ʽˁʺ ʵʽʱˊˁʶʽʰ ˍʹˌ ˉʰˊʷ˃ʲʰˋʹˌ ˄ʰ ʶʾ˄ʰʽ ʷ˅ʽ ʶʲʵˇ˃ʱʵʶˌΦ ɱʽʰ ˍʹ ʵʽʶˊʶˏ˄ʹˋʹ ˍ˖˄ ˋˍʱˋʶ˖˄ 

ˁʰʽ ˉˊˇʻʷˋʶ˖˄ ˍ˖˄ ʰˍˈ˃˖˄ ʴʽʰ ˋˎ˃˃ʶˍˇ˔ʺ ˋˍˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ ˉˊˈʴˊʰ˃˃ʰ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ʹ ɸʶ˖ˊʾʰ 

ˍʹˌ ζʅ˔ʶʵʽʰˋ˃ʷ˄ʹˌ ʅˎ˃ˉʶˊʽ˒ˇˊʱˌηΦ ɮˉˈ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ˉʽʻʰ˄ˇ˂ˇʴʶʾˍʰʽ ˈˍʽ ʻʰ ˎˉʱˊ˅ʶʽ 

ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʺ ˁˏˊʽʰ ʶˉʾʵˊʰˋʹ ˍˇˎ ˉʰˊʱʴˇ˄ˍʰ tƛƭŀǘŜǎ ˃ʶˍʱ ˍˇ ˍʷ˂ˇˌ ˍʹˌ ˉʰˊʷ˃ʲʰˋʹˌ ˋˍʰ 

ˁʾ˄ʹˍˊʰ ˁʰʽ ˋˍʽˌ ˋˍʱˋʶʽˌ ˍʹˌ ˉʶʽˊʰ˃ʰˍʽˁʺˌ ˇ˃ʱʵʰˌΣ ˁʰʽ ʶˉʾˋʹˌΣ ʹ ˇ˃ʱʵʰ ˉʰˊʷ˃ʲʰˋʹˌ ʰ˄ʰ˃ʷ˄ʶˍʰʽ ˄ʰ 

ʶ˃˒ʰ˄ʾˋʶʽ ʻʶˍʽˁˈˍʶˊʶˌ ˋˍʱˋʶʽˌ ˁʰʽ ˃ʶʴʰ˂ˏˍʶˊʶˌ ˉˊˇʻʷˋʶʽˌ ʴʽʰ ˋˎ˃˃ʶˍˇ˔ʺ ˋʶ ˉˊˇʴˊʱ˃˃ʰˍʰ ʱˋˁʹˋʹˌ 

ˋˎʴˁˊʽˍʽˁʱ ˃ʶ ˍʹ˄ ˇ˃ʱʵʰ ʶ˂ʷʴ˔ˇˎΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ˉʰˊˇˏˋʰˌ ˃ʶ˂ʷˍʹˌ ˎˉˇʵʹ˂˗˄ˇˎ˄ ˈˍʽΣ ʹ 

ʱˋˁʹˋʹ ˃ʶ ˍʹ ˃ʷʻˇʵˇ tƛƭŀǘŜǎ 9ǉǳƛǇƳŜƴǘ ˃ˉˇˊʶʾ ˄ʰ ʰˉˇˍʶ˂ʷˋʶʽ ˃ʽʰ ˃ˇˊ˒ʺ ʱˋˁʹˋʹˌΣ ˉˇˎ ˃ˉˇˊʶʾ  ˄ʰ 

ˋˎ˄ʶʽˋ˒ʷˊʶʽ ˋˍʹ˄ ʶ˄ʾˋ˔ˎˋʹ ˍ˖˄ ˁʽ˄ʺˍˊ˖˄ ˁʰʽ ˍ˖˄ ˉˊˇʻʷˋʶ˖˄ ˍ˖˄ ʰˍˈ˃˖˄ ʴʽʰ ʶ˄ʶˊʴʺ ˋˎ˃˃ʶˍˇ˔ʺ ˋʶ 

ˉˊˇʴˊʱ˃˃ʰˍʰ ˉʰˊʷ˃ʲʰˋʹˌ ˉˇˎ ˋˍˇ˔ʶˏˇˎ˄ ˋˍʹ ʻʶˊʰˉʶʾʰ ˍˇˎ ˔ˊˈ˄ʽˇˎ ˉˈ˄ˇˎ ˋˍʹ ˃ʷˋʹΦ 
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ʅʆɮʅɳɹʅ ϧ ʃʄʁɸɳʅɳɹʅ ɮʆʁɾʍɿ ɾɳ ʋʄʁɿɹʁ ʃʁɿʁ ʅʆɶ ɾɳʅɶ ʅʋɳʆɹɼɮ 

ɾɳ ʆɶ ʋʄɶʅɶ ʆɶʅ ɾɳɸʁɲʁʇ tL[!¢9{ ʅʆɶɿ ɼɮɸɶɾɳʄɹɿʁʆɶʆɮ ʆʁʇʅ 

 

ɳʽˋʰʴ˖ʴʺ 

ʅˍʹ ˋˏʴ˔ˊˇ˄ʹ ˁʰʻʹ˃ʶˊʽ˄ˈˍʹˍʰ ˃ʶ ˍʹ˄ ʱ˄ˇʵˇ ˍʹˌ ˍʶ˔˄ˇ˂ˇʴʾʰˌ ˁʰʽ ˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ ˍʹˌ 

ˍʹ˂ʶˊʴʰˋʾʰˌ ˋˍˇ˄ ʶˊʴʰˋʽʰˁˈ ˍˇ˃ʷʰΣ ˇ ˔ˊˈ˄ˇˌ ˁʰʻʽˋˍʽˁʺˌ ʸ˖ʺˌ ˍ˖˄ ʶˊʴʰʸˇ˃ʷ˄˖˄ ʷ˔ʶʽ ʰˎ˅ʹʻʶʾ 

ˋʹ˃ʰ˄ˍʽˁʱΦ ɶ ˃ʶʴʱ˂ʹ ʵʽʱˊˁʶʽʰ ˉʰˊʰ˃ˇ˄ʺˌ ˋʶ ˁʰʻʽˋˍʺ ʻʷˋʹ ʶ˄ʽˋ˔ˏʶʽ ˍʰ ˃ˎˇˋˁʶ˂ʶˍʽˁʱ ˉˊˇʲ˂ʺ˃ʰˍʰ 

˃ʶ ˋˎ˔˄ˈˍʶˊˇΣ ˍˇ ˉˈ˄ˇ ˋˍʹ ˃ʷˋʹΦ ʂˋˇ ʰˎ˅ʱ˄ʶˍʰʽ ʹ ʷ˄ˍʰˋʹ ˁʰʽ ʹ ʵʽʱˊˁʶʽʰ ˍˇˎ ˉˈ˄ˇˎ ʰˎˍˇˏ ʰˎ˅ʱ˄ʶˍʰʽ 

ˁʰʽ ʹ ˔ˊˇ˄ʽˈˍʹˍʰ ˍˇˎ ˁʰʻ˗ˌΣ ˃ʶˍʱ ʰˉˈ мн ʶʲʵˇ˃ʱʵʶˌ ʶ˅ʶ˂ʾˋˋʶˍʰʽ ˋʶ ˔ˊˈ˄ʽˇˌ όRydeard, Leger, & Smith, 

нллсύΦ ʆˇ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʶˊˇ ˁʰʽ ˇʽˁˇ˄ˇ˃ʽˁˈˍʶˊˇ ˃ʷˋˇ ʴʽʰ ˍˇ ˉʶˊʽˇˊʽˋ˃ˈ ˍˇˎ ˔ˊˈ˄ʽˇˎ ˉˈ˄ˇˎ ˋˍʹ 

˃ʷˋʹ ʶʾ˄ʰʽ ʹ ˒ˎˋʽˁʺ ʵˊʰˋˍʹˊʽˈˍʹˍʰ όBrooks et alΦΣ нллсύΦ ɶ ˁˏˊʽʰ ˃ˇˊ˒ʺ ˒ˎˋʽˁʺˌ ʵˊʰˋˍʹˊʽˈˍʹˍʰˌ 

ˉˇˎ ʶˉʽ˂ʷʴʶˍʰʽ ʰˉˈ ˍʹ˄ ˉ˂ʶʽˇ˄ˈˍʹˍʰ ˍ˖˄ ʶʽʵʽˁ˗˄ ʴʽʰ ˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˍʹˌ ˉʱʻʹˋʹˌ ʰˎˍʺˌ ʶʾ˄ʰʽ ʹ 

˃ʷʻˇʵˇˌ PilatesΦ ɶ ʶˉʽ˂ˇʴʺ ˍʹˌ ˃ʶʻˈʵˇˎ ʰˎˍʺˌ ʲʰˋʾʸʶˍʰʽ ˋˍˇ ʴʶʴˇ˄ˈˌ ˉ˖ˌ ʹ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˃ˇˊ˒ʺ 

ʱˋˁʹˋʹˌ ˋˍˇ˔ʶˏʶʽ ˋˍˇ ˁʰ˂ˏˍʶˊˇ ʷ˂ʶʴ˔ˇ ˍʹˌ ˇˋ˒ˎʿˁʺˌ ˃ˇʾˊʰˌ ˁʰʽ ˍʹ˄ ʶ˄ʵˎ˄ʱ˃˖ˋʹ ˍ˖˄ ˃ˎ˗˄ ˍʹˌ 

ˉ˂ʱˍʹˌΣ ˉʶˊʽˇˊʾʸˇ˄ˍʰˌ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ʷ˄ˍʰˋʹˌ ˋˍʹ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˉʶˊʽˇ˔ʺ ˁʰʽ ʲʶ˂ˍʽ˗˄ˇ˄ˍʰˌ ˍʹ ˁʰˁʺ 

ˋˍʱˋʹ ˍˇˎ ˋ˗˃ʰˍˇˌ ˉˇˎ o ˋˏʴ˔ˊˇ˄ˇˌ ʱ˄ʻˊ˖ˉˇˌ ʷ˔ʶʽ ˋˍʹ ˁʰʻʹ˃ʶˊʽ˄ʺ ˍˇˎ ʸ˖ʺ όBi et al., 2012; 

Isacowitz & ClippingerΣ нлнлύΦ ʅˏ˃˒˖˄ʰ ˃ʶ ʷˊʶˎ˄ʶˌΣ ˇʽ  ʱ˄ʻˊ˖ˉˇʽ ˃ʶ ˔ˊˈ˄ʽˇ ˉˈ˄ˇ ˋˍʹ ˃ʷˋʹ ʷ˔ˇˎ˄ 

˃ʶʽ˖˃ʷ˄ʰ ˁʾ˄ʹˍˊʰ ˋˎ˃˃ʶˍˇ˔ʺˌ ˋʶ ˉˊˇʴˊʱ˃˃ʰˍʰ ʱˋˁʹˋʹˌ (Almutary & Tayyib, 2020;  Withall, Jago, & 

Fox, нлммύΦ ʁʽ ˂ˈʴˇʽ ˃ʹ ˉʰˊʰˁʾ˄ʹˋʹˌ ˍ˖˄ ʰˋʻʶ˄˗˄ ʶʾ˄ʰʽ ˁˇʽ˄˖˄ʽˁˇʾ όʷ˂˂ʶʽ˕ʹ ˉʰˊʷʰˌύΣ ˋ˖˃ʰˍʽˁˇʾ 

ό˒ˈʲˇˌ ˍˊʰˎ˃ʰˍʽˋ˃ˇˏύ ˁʰʽ ˁˎˊʾ˖ˌ ˕ˎ˔ˇ˂ˇʴʽˁˇʾ όʷ˂˂ʶʽ˕ʹ ʰˎˍˇˉʶˉˇʾʻʹˋʹˌύΦ ʁʽ ˕ˎ˔ˇ˂ˇʴʽˁˇʾ 

ʰˉˇˍʶ˂ˇˏ˄ ˍˇˎˌ ˉʽˇ ˋʹ˃ʰ˄ˍʽˁˇˏˌ ˁʰʽ ʶʾ˄ʰʽ ʶˁʶʾ˄ˇʽ ˉˇˎ ˉˊʷˉʶʽ ˄ʰ ʰ˄ˍʽ˃ʶˍ˖ˉʽˋˍˇˏ˄ ˉˊ˗ˍˇʽ όFunk & 

JamesΣ нллпύΦ ɱʽʰ ˍʹ˄ ʶ˄ʾˋ˔ˎˋʹ ˍ˖˄ ˁʽ˄ʺˍˊ˖˄ ˉˇ˂˂ʷˌ ʷˊʶˎ˄ʶˌ ʷ˔ˇˎ˄ ˉˊʰʴ˃ʰˍˇˉˇʽʹʻʶʾ ˋˍˇ ˍˇ˃ʷʰ ˍʹˌ 

ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ˍʹ ʻʶ˖ˊʾʰ ˍʹˌ ʅ˔ʶʵʽʰˋ˃ʷ˄ʹˌ ʅˎ˃ˉʶˊʽ˒ˇˊʱˌ (Hagger & 

Chatzisarantis., 2003; Taylor, Conner, & Lawton, 2012; Bebetsos et al., 20мрύΦ ɶ ʻʶ˖ˊʾʰ ˍʹˌ 

ʅ˔ʶʵʽʰˋ˃ʷ˄ʹˌ ʅˎ˃ˉʶˊʽ˒ˇˊʱˌ ʰ˄ ˁʰʽ ʰˉˇˍʷ˂ʶˋʶ ˋʹ˃ʶʾˇ ˁˊʽˍʽˁʺˌ ʰˉˈ ˁʱˉˇʽˇˎˌ ʶˊʶˎ˄ʹˍʷˌ ʴʽʰ ˍʹ˄ 

ʶˉʱˊˁʶʽʰ ˍʹˌ ˄ʰ ʶˊ˃ʹ˄ʶˏˋʶʽ ˍʹ˄ ʰ˄ʻˊ˗ˉʽ˄ʹ ˋˎ˃ˉʶˊʽ˒ˇˊʱ όWegner & WheatleyΣ мфффύ ʰˉˇˍʶ˂ʶʾ ˋˍˇ 

ˋˏ˄ˇ˂ˇ ˍ˖˄ ʶˊʶˎ˄˗˄ ʷ˄ʰ˄ ˔ʱˊˍʹ ʶˊ˃ʹ˄ʶʾʰˌ ˍʹˌ ʰ˄ʻˊ˗ˉʽ˄ʹˌ ˋˎ˃ˉʶˊʽ˒ˇˊʱˌ όAjzenΣ нлммύ ˁʰʽ ʷ˄ʰ 

ʰ˅ʽˈˉʽˋˍˇ ʶˊʴʰ˂ʶʾˇ ʶ˄ʾˋ˔ˎˋʹˌ ˍ˖˄ ˁʽ˄ʺˍˊ˖˄ όFerreira & PereiraΣ нлмсύΦ ɶ ʷˊʶˎ˄ʰ ˃ʰˌ ˋˍˇ˔ʶˏʶʽ ˋˍʹ 

˃ʶ˂ʷˍʹ ˍ˖˄ ˋˍʱˋʶ˖˄ ˁʰʽ ˉˊˇʻʷˋʶ˖˄ ʰˋʻʶ˄˗˄ ˃ʶ ˔ˊˈ˄ʽˇ ˉˈ˄ˇ ˋˍʹ ˃ʷˋʹ ˇʽ ˇˉˇʾˇʽ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ˋʶ ʷ˄ʰ 

ˉˊˈʴˊʰ˃˃ʰ ʱˋˁʹˋʹˌ ˃ʶ ˍʹ ˃ʷʻˇʵˇ Pilates ˁʰʽ ˍˇ˄ ʶ˄ˍˇˉʽˋ˃ˈ ˍ˖˄ ˁʽ˄ʺˍˊ˖˄ ˉˇˎ ˍˇˎˌ ʵʽʰ˒ˇˊˇˉˇʽʶʾ 

ʰˉˈ ʶˁʶʾ˄ˇˎˌ ˉˇˎ ʵʶ˄ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ˋʶ ˁʱˉˇʽˇ ˉˊˈʴˊʰ˃˃ʰ ˉʰˊʷ˃ʲʰˋʹˌΣ ʷˍˋʽ ˗ˋˍʶ ˄ʰ ʰˎ˅ʹʻˇˏ˄ ˍʰ 

ˁʾ˄ʹˍˊʰ ˁʰʽ ˇ ʰˊʽʻ˃ˈˌ ˍ˖˄ ʰˋʻʶ˄˗˄ ˉˇˎ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˋʶ ˉˊˇʴˊʱ˃˃ʰˍʰ ʱˋˁʹˋʹˌ ʴʽʰ ˍʹ˄ 

ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˍʹˌ ˉʱʻʹˋʹˌ ˍˇˎˌΦ 

ɾʷʻˇʵˇˌ 

ɲʶʾʴ˃ʰ 

ʅˍʹ˄ ʷˊʶˎ˄ʰ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ млл ʰˋˁˇˏ˃ʶ˄ˇʽ ˋʶ ʽʵʽ˖ˍʽˁʱ ʴˎ˃˄ʰˋˍʺˊʽʰ ˋˍʹ ˉʶˊʽˇ˔ʺ ˍʹˌ ʆˇˏ˃ˉʰˌ 

ˁʰʽ ˋˍˇ ˁʷ˄ˍˊˇ ˍʹˌ ɸʶˋˋʰ˂ˇ˄ʾˁʹˌΦ ʆʰ рл ʱˍˇ˃ʰ ʺˍʰ˄ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ˋˍʹ˄ ˇ˃ʱʵʰ ˉʰˊʷ˃ʲʰˋʹˌ ˁʰʽ ˍʰ 

ˎˉˈ˂ˇʽˉʰ ˋˍʹ˄ ˇ˃ʱʵʰ ʶ˂ʷʴ˔ˇˎ. ʆˇ ʵʶʾʴ˃ʰ ʰˉˇˍʶ˂ˇˏ˄ˍʰ˄ ʰˉˈ оо ʱ˄ˍˊʶˌ ˁʰʽ ст ʴˎ˄ʰʾˁʶˌ ˃ʶ ʹ˂ʽˁʾʰ 

˃ʶˍʰ˅ˏ ̱ ˖˄ ʹ˂ʽˁʽ˗˄ му-75 (ɾҕ 36.3). ʁʽ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ˋˍʹ˄ ʷˊʶˎ˄ʰ ˉʰˊʶʾ˔ʰ˄ ˈ˂ˇʽ ʽʰˍˊʽˁʺ ʲʶʲʰʾ˖ˋʹ 

ʴʽʰ ˋˎ˃˃ʶˍˇ˔ʺ ˋˍˇ ˉˊˈʴˊʰ˃˃ʰ ˁʰʽ ˇ ˎˉʶˏʻˎ˄ˇˌ ʴˎ˃˄ʰˋˍʺˌ ʺˍʰ˄ ˉ˂ʺˊ˖ˌ ʶ˄ʹ˃ʶˊ˖˃ʷ˄ˇˌ ʴʽʰ ˍʰ 

ʻʷ˃ʰˍʰ ˎʴʶʾʰˌ ˁʰʽ ˍʰ ˃ˎˇˋˁʶ˂ʶˍʽˁʱ ˉˊˇʲ˂ʺ˃ʰˍʰ ˁʱʻʶ ʰˋʻʶ˄ʺΦ 
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ʃʶʽˊʰ˃ʰˍʽˁˈˌ ˋ˔ʶʵʽʰˋ˃ˈˌ  

ɱʽʰ ˍʹ ˃ʶ˂ʷˍʹ ˍ˖˄ ˁʽ˄ʺˍˊ˖˄ ˍˇˎ ˋˎ˄ˈ˂ˇˎ ˍ˖˄ ˋˎ˃˃ʶˍʶ˔ˈ˄ˍ˖˄ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˉˊʽ˄ ˁʰʽ ˃ʶˍʱ 

ˍʹ ˉʰˊʷ˃ʲʰˋʹ ˍ˖˄ с ʶʲʵˇ˃ʱʵ˖˄ ˃ʽʰ ʰ˅ʽˇ˂ˈʴʹˋʹ ˃ʶ ˍʹ ˃ˇˊ˒ʺ ʰ˄˗˄ˎ˃˖˄ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾ˖˄ ʴʽʰ ˍʽˌ 

ʰ˄ˍʽ˂ʺ˕ʶʽˌ ˁʰʽ ˋˍʱˋʶʽˌ ˍ˖˄ ʰˍˈ˃˖˄ ʰˉʷ˄ʰ˄ˍʽ ˋˍʹ˄ ʱˋˁʹˋʹ ˃ʶ ˍʹ ˃ʷʻˇʵˇ PilatesΦ ʂˊʴʰ˄ˇ ˃ʷˍˊʹˋʹˌ 

ˋˍʹ˄ ʷˊʶˎ˄ʰ ʰˉˇˍʷ˂ʶˋʶ ˍˇ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ ˍʹˌ ʻʶ˖ˊʾʰˌ ˍʹˌ ˋ˔ʶʵʽʰˋ˃ʷ˄ʹˌ ˋˎ˃ˉʶˊʽ˒ˇˊʱˌ όAjzen & 

Madden, 1986)Σ ˍˇ ˇˉˇʾˇ ˉˊˇˋʰˊ˃ˈˋˍʹˁʶ ˁʰˍʱ˂˂ʹ˂ʰ ˋˍʰ ʵʶʵˇ˃ʷ˄ʰ ˍʹˌ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹˌ ʷˊʶˎ˄ʰˌ ʰˉˈ 

ˍˇ˄ ˋˎʴʴˊʰ˒ʷʰΦ 

ʁʽ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ˔˖ˊʾˋˍʹˁʰ˄ ˋʶ ʵˏˇ ʽˋʱˊʽʻ˃ʶˌ ˇ˃ʱʵʶˌΣ ˋˍʹ˄ ˇ˃ʱʵʰ ʶ˂ʷʴ˔ˇˎ ˁʰʽ ˋˍʹ˄ ˇ˃ʱʵʰ 

ˉʰˊʷ˃ʲʰˋʹˌΦ ɶ ˇ˃ʱʵʰ ʶ˂ʷʴ˔ˇˎ ˋˎ˄ʷ˔ʽˋʶ ˄ʰ ʰˁˇ˂ˇˎʻʶʾ ˍʽˌ ˁʰʻʹ˃ʶˊʽ˄ʷˌ ˍʽˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˔˖ˊʾˌ 

ˈ˃˖ˌ ˄ʰ ˉˊʰʴ˃ʰˍˇˉˇʽʶʾ ˁʱˉˇʽʰ ˃ˇˊ˒ʺ ʱˋˁʹˋʹˌ ʶ˄˗ ʹ ˇ˃ʱʵʰ ˉʰˊʷ˃ʲʰˋʹˌ ʵˊʰˋˍʹˊʽˇˉˇʽˇˏ˄ˍʰ˄ о 

˒ˇˊʷˌ ˍʹ˄ ʶʲʵˇ˃ʱʵʰ ˋˍʹ ˃ʷʻˇʵˇ Pilates Equipment ˃ʶ ʶ˅ˇˉ˂ʽˋ˃ˈ Cadillac ʺ ReformerΦ ɼʱʻʶ ˍ˃ʺ˃ʰ 

ˍʹˌ ˇ˃ʱʵʰˌ ˉʰˊʷ˃ʲʰˋʹˌ ʰˉˇˍʶ˂ˇˏ˄ˍʰ˄ ʰˉˈ ʷ˅ʽ ʱˍˇ˃ʰ ˉˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽˇˏˋʰ˄ ˍˇ ʾʵʽˇ ʰˋˁʹˋʽˇ˂ˈʴʽˇ 

ˁʰˍʱ˂˂ʹ˂ʰ ˉˊˇˋʰˊ˃ˇˋ˃ʷ˄ˇ ʰ˄ʱ˂ˇʴʰ ˍʽˌ ˉˊˇˋ˖ˉʽˁʷˌ ˍˇˎˌ ʽʵʽʰʽˍʶˊˈˍʹˍʶˌ ˁʰʽ ˍʹ ˒ˎˋʽˁʺ ˍˇˎˌ 

ˁʰˍʱˋˍʰˋʹΦ ʅˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˇʽ ʰˋˁʺˋʶʽˌ ˉʶˊʽ˂ʱ˃ʲʰ˄ʰ˄ ʶˁ˃ʱʻʹˋʹ ˍʹˌ ˋ˖ˋˍʺˌ  ʰ˄ʰˉ˄ˇʺˌ 

ό˃ʶ ˍʹ ˍʶ˔˄ʽˁʺ bracingύ ˁʰʽ ʰˋˁʺˋʶʽˌ ʴʽʰ ˍʹ ˋˍʰʻʶˊˇˉˇʾʹˋʹ ˍʹˌ ˇˋ˒ˎʿˁʺˌ ˃ˇʾˊʰˌΣ ˍʹ˄ ʶ˄ʶˊʴˇˉˇʾʹˋʹ 

ˍ˖˄ ˃ˎ˗˄ ˍˇˎ ˁˇˊ˃ˇˏ  ˁʰʽ ˍʹ˄ ʶˁ˃ʱʻʹˋʹ ʲʰˋʽˁ˗˄ ʻʷˋʶ˖˄ ʴʽʰ ˍʹ ʵʽʰˍʺˊʹˋʹ ˍʹˌ ˋ˖ˋˍʺˌ ˋˍʱˋʹˌ ˍˇˎ 

ˋ˗˃ʰˍˇˌ. 

ʅˍʰˍʽˋˍʽˁʺ ʰ˄ʱ˂ˎˋʹ 

ɱʽʰ ˍʹ ˋˍʰˍʽˋˍʽˁʺ ʶˉʶ˅ʶˊʴʰˋʾʰ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ˎ˂ˇˉˇʽʺʻʹˁʶ ˉʶˊʽʴˊʰ˒ʽˁʺ ˋˍʰˍʽˋˍʽˁʺ ʰ˄ʱ˂ˎˋʹ 

ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ˃ʶ ˍʹ˄ ˁʰˍʰˋˁʶˎʺ ˉʽ˄ʱˁ˖˄ ˋˎ˔˄ˇˍʺˍ˖˄ ʴʽʰ ˁʱʻʶ ˃ʶˍʰʲ˂ʹˍʺ ʰˉˈ ˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ 

ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾ˖˄ ˉˇˎ ˋˎ˂˂ʷ˅ʰ˃ʶΣ ˍˇ˄ ˎˉˇ˂ˇʴʽˋ˃ˈ ˍ˖˄ ˃ʷˋ˖˄ ˍʽ˃˗˄ ˁʰʽ ˍ˖˄ ˍˎˉʽˁ˗˄ ʰˉˇˁ˂ʾˋʶ˖˄ 

ˈ˂˖˄ ˍ˖˄ ˃ʶˍʰʲ˂ʹˍ˗˄Φ ʃʰˊʱ˂˂ʹ˂ʰΣ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˋˏʴˁˊʽˋʹ ˍ˖˄ ˃ʷˋ˖˄ ˍʽ˃˗˄ ˃ʶˍʰ˅ˏ ˍ˖˄ ʵˏˇ 

ʴˁˊˇˎˉ όʶ˂ʷʴ˔ˇˎ ˁʰʽ ˉʰˊʷ˃ʲʰˋʹˌύ ˁʰʽ ˃ʶˍʰ˅ˏ ˍʹˌ ʾʵʽʰˌ ˇ˃ʱʵʰˌ ʰˉˈ ˍʹ˄ ʰˊ˔ʽˁʺ ˃ʷ˔ˊʽ ˍʹ˄ 

ʶˉʰ˄ʰ˃ʷˍˊʹˋʹ ˍʹˌΦ 

ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ 

ʂˋˇ˄ ʰ˒ˇˊʱ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʰ˄ʰ˃ʷ˄ˇˎ˃ʶ ˄ʰ ʵʽʰˉʽˋˍ˗ˋˇˎ˃ʶ ˈˍʽ ʹ ˋˍʱˋʹ ʰˉʷ˄ʰ˄ˍʽ ˋˍˇ tƛƭŀǘŜǎ 

ˁʰʽ ˇ ʰ˄ˍʽ˂ʹˉˍˈˌ ʷ˂ʶʴ˔ˇˌ ˋˎ˃ˉʶˊʽ˒ˇˊʱˌ ʻʰ ˋˎˋ˔ʶˍʽˋˍˇˏ˄ ʻʶˍʽˁʱ ˃ʶ ˍʽˌ ˉˊˇʻʷˋʶʽˌ ˔ˊʺˋʹˌ ˍˇˎ tƛƭŀǘŜǎ 

ˍˈˋˇ ˋˍʹ˄ ˇ˃ʱʵʰ ˉʰˊʷ˃ʲʰˋʹˌ ˈˋˇ ˁʰʽ ˋˍʹ˄ ˇ˃ʱʵʰ ʶ˂ʷʴ˔ˇˎΦ ʁʽ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ˋˍʹ˄ ˇ˃ʱʵʰ 

ˉʰˊʷ˃ʲʰˋʹˌ ˃ˉˇˊʶʾ ˄ʰ ˉʰˊˇˎˋʽʱˋˇˎ˄ ˃ʶʴʰ˂ˏˍʶˊʹ ʰˏ˅ʹˋʹ ˋˍʽˌ ʻʶˍʽˁʷˌ ˋˍʱˋʶʽˌ ʰˉʷ˄ʰ˄ˍʽ ˋˍˇ tƛƭŀǘŜǎ 

ˁʰʽ ˋˍˇ˄ ʰ˄ˍʽ˂ʹˉˍˈ ʷ˂ʶʴ˔ˇ ˋˎ˃ˉʶˊʽ˒ˇˊʱˌ ˋʶ ˋˏʴˁˊʽˋʹ ˃ʶ ˍʹ˄ ˇ˃ʱʵʰ ʶ˂ʷʴ˔ˇˎ ˂ˈʴ˖ ˍʹˌ ʷˁʻʶˋʺˌ ˍˇˎˌ 

ˋˍˇ ˉˊˈʴˊʰ˃˃ʰ ʱˋˁʹˋʹˌ ˉˇˎ ʲʰˋʾʸʶˍʰʽ ˋˍˇ tƛƭŀǘŜǎΦ ɳˉʽˉ˂ʷˇ˄Σ ˃ˉˇˊʶʾ ˄ʰ ʵʽʰˉʽˋˍ˖ʻʶʾ ˈˍʽ ˇʽ 

ˁˇʽ˄˖˄ʽˁˇʾ ˁʰ˄ˈ˄ʶˌ ˁʰʽ ʹ ʶˉʽˊˊˇʺ ˍ˖˄ ˋʹ˃ʰ˄ˍʽˁ˗˄ ʱ˂˂˖˄ ˋˎˋ˔ʶˍʾʸˇ˄ˍʰʽ ʶˉʾˋʹˌ ʻʶˍʽˁʱ ˃ʶ ˍʽˌ 

ˉˊˇʻʷˋʶʽˌ ˔ˊʺˋʹˌ ˍˇˎ tƛƭŀǘŜǎΣ ˁʰʻ˗ˌ ˍʰ ʱˍˇ˃ʰ ˃ˉˇˊʶʾ ˄ʰ ʶʾ˄ʰʽ ˉʽˇ ˉʽʻʰ˄ˈ ˄ʰ ˎʽˇʻʶˍʺˋˇˎ˄ ˃ʽʰ 

ˋˎ˃ˉʶˊʽ˒ˇˊʱ ʶʱ˄ ʰ˄ˍʽ˂ʹ˒ʻˇˏ˄ ˈˍʽ ʶʾ˄ʰʽ ˁˇʽ˄˖˄ʽˁʱ ʰˉˇʵʶˁˍʺ ʺ ˋˎ˄ʽˋˍʱˍʰʽ ʰˉˈ ˃ʽʰ ʰ˅ʽˈˉʽˋˍʹ 

ˉˊˇˋ˖ˉʽˁˈˍʹˍʰ ʶ˅ˇˎˋʾʰˌΦ 

ɳˉʽˉ˂ʷˇ˄Σ ˎˉˇʻʷˍˇˎ˃ʶ ˈˍʽ ʹ ˇ˃ʱʵʰ ˉʰˊʷ˃ʲʰˋʹˌ ʻʰ ʵʶʾ˅ʶʽ ˃ʶʴʰ˂ˏˍʶˊʹ ʰˏ˅ʹˋʹ ˋˍʽˌ ˉˊˇʻʷˋʶʽˌ 

˔ˊʺˋʹˌ ˍˇˎ tƛƭŀǘŜǎ ˋʶ ˋˏʴˁˊʽˋʹ ˃ʶ ˍʹ˄ ˇ˃ʱʵʰ ʶ˂ʷʴ˔ˇˎ ˃ʶˍʱ ˍʹ ˂ʺ˅ʹ ˍʹˌ ˉʰˊʷ˃ʲʰˋʹˌΦ ɮˎˍʺ ʹ ʵʽʰ˒ˇˊʱ 

˃ˉˇˊʶʾ ˄ʰ ˇ˒ʶʾ˂ʶˍʰʽ ˋʶ ʰ˂˂ʰʴʷˌ ˋˍʹ ˋˍʱˋʹ ʰˉʷ˄ʰ˄ˍʽ ˋˍˇ tƛƭŀǘŜǎ ˁʰʽ ˋˍˇ˄ ʰ˄ˍʽ˂ʹˉˍˈ ʷ˂ʶʴ˔ˇ ˍʹˌ 

ˋˎ˃ˉʶˊʽ˒ˇˊʱˌΣ ˁʰʻ˗ˌ ˁʰʽ ˋˍʹ˄ ʶ˃ˉʶʽˊʾʰ ˍʹˌ ˋˎ˃˃ʶˍˇ˔ʺˌ ˋˍˇ ʾʵʽˇ ˍˇ ˉˊˈʴˊʰ˃˃ʰ ʱˋˁʹˋʹˌΦ  

ʅˎ˄ˇ˂ʽˁʱΣ ʰˎˍʱ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʷ˔ˇˎ˄ ˍʹ ʵˎ˄ʰˍˈˍʹˍʰ ˄ʰ ˋˎ˃ʲʱ˂ˇˎ˄ ˋˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ 

ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁ˗˄ ˉʰˊʶ˃ʲʱˋʶ˖˄ ʴʽʰ ˍʹ˄ ˉˊˇ˗ʻʹˋʹ ˍʹˌ ˔ˊʺˋʹˌ ˍˇˎ tƛƭŀǘŜǎ ˋˍʹ ʵʽʰ˔ʶʾˊʽˋʹ ˍʹˌ 

ˇˋ˒ˎʰ˂ʴʾʰˌΣ ʴʶʴˇ˄ˈˌ ˉˇˎ ʻʰ ˃ˉˇˊˇˏˋʶ ˄ʰ ʷ˔ʶʽ ˋʹ˃ʰ˄ˍʽˁʷˌ ʶˉʽˉˍ˗ˋʶʽˌ ˋˍʹ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ˉˇʽˈˍʹˍʰˌ 

ʸ˖ʺˌ ˍ˖˄ ʰˍˈ˃˖˄ ˃ʶ ʰˎˍʺ ˍʹ˄ ˉʱʻʹˋʹΦ 
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ʅˎʸʺˍʹˋʹ - ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ 

ʅˎ˃ˉʶˊʰˋ˃ʰˍʽˁʱΣ ʰˎˍʺ ʹ ˃ʶ˂ʷˍʹ ˔ˊʹˋʽ˃ˇˉˇʽʶʾ ˍʹ ɸʶ˖ˊʾʰ ˍʹˌ ʅ˔ʶʵʽʰˋ˃ʷ˄ʹˌ ʅˎ˃ˉʶˊʽ˒ˇˊʱˌ ˖ˌ 

ʻʶ˖ˊʹˍʽˁˈ ˉ˂ʰʾˋʽˇ ʴʽʰ ˄ʰ ʵʽʶˊʶˎ˄ʺˋʶʽ ˍˇˎˌ ˉʰˊʱʴˇ˄ˍʶˌ ˉˇˎ ʶˉʹˊʶʱʸˇˎ˄ ˍʽˌ ˋˍʱˋʶʽˌ ˁʰʽ ˍʽˌ 

ˉˊˇʻʷˋʶʽˌ ʰˉʷ˄ʰ˄ˍʽ ˋˍʹ ˔ˊʺˋʹ ˍˇˎ Pilates ˃ʶˍʰ˅ˏ ˍ˖˄ ʰˍˈ˃˖˄ ˃ʶ ˇˋ˒ˎʰ˂ʴʾʰΦ ʆʰ ʰ˄ʰ˃ʶ˄ˈ˃ʶ˄ʰ 

ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˎˉˇʵʹ˂˗˄ˇˎ˄ ˈˍʽ ˇʽ ˋˍʱˋʶʽˌ ˁʰʽ ˇ ʰ˄ˍʽ˂ʹˉˍˈˌ ʷ˂ʶʴ˔ˇˌ ˍʹˌ ˋˎ˃ˉʶˊʽ˒ˇˊʱˌ ˋˎ˄ʵʷˇ˄ˍʰʽ 

ʻʶˍʽˁʱ ˃ʶ ˍʽˌ ˉˊˇʻʷˋʶʽˌ ˔ˊʺˋʹˌ ˍˇˎ Pilates ˁ ʰʽ ˈˍʽ ˇʽ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ˋˍʹ˄ ˇ˃ʱʵʰ ˉʰˊʷ˃ʲʰˋʹˌ ˃ˉˇˊʶʾ 

˄ʰ ˉʰˊˇˎˋʽʱˋˇˎ˄ ˃ʶʴʰ˂ˏˍʶˊʹ ʰˏ˅ʹˋʹ ˍ˖˄ ˉˊˇʻʷˋʶ˖˄ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʺˋˇˎ˄ ˍˇ Pilates ˋʶ ˋˏʴˁˊʽˋʹ 
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ATTITUDES & INTENTIONS OF PEOPLE WITH LOW BACK PAIN REGARDING  

THE USE OF THE PILATES METHOD IN THEIR DAILY LIFE 

A. Iatropoulou, E. Bebetsos, A. Beneka, P. Malliou  

 

Democritus University of Thrace, D.P.E.S.S., Komotini 

 

Abstract 

In the last two decades there has been an increase in patients suffering from chronic low back 

pain because the majority of the adult population operates in some office job or performs some form 

of work that involves prolonged sitting, which increases back pain, pain that gradually affects other 

parts of the body. The aim of this study was to investigate the effect of exercise with the Pilates method 

on enhancing motivation and intentions in people with chronic back pain and prolonged sedentary 

lifestyle. The study involved 100 adults with chronic low back pain who had never exercised with Pilates 

before. The participants had chronic low back pain that was not due to scoliosis, structural deformity, 

overtraining or recent musculoskeletal injury and were divided equally into two groups, the control 

group (N=50) and the experimental group (N=50). During the intervention, 18 exercise sessions were 

performed with the Pilates Equipment method (Reformer, Cadillac), performing exercises aimed at 

stabilizing the lumbar spine and strengthening the core muscles. The duration of each lesson was 50 

minutes, including warm-up and cool-down in the program and its frequency was three times a week, 

with the total duration of the intervention being six weeks. To investigate the attitudes and intentions 

of individuals to participate in this program, the Theory of "Planned Behavior" was used. From the 

analysis of the data, it is likely that there will be a statistically significant main effect of the Pilates 

factor after the end of the intervention on the motivation and attitudes of the experimental group, 

and also, the intervention group is expected to show more positive attitudes and greater intentions to 

participate in exercise programs compared to the control group. The results of the present study 

suggest that exercise with the Pilates Equipment method can be a form of exercise that can help 

enhance individuals' motivation and intentions to actively participate in intervention programs aimed 

at treating chronic low back pain. 

 

Key words: Pilates Equipment, Low Back Pain, Theory of Planned Behavior 
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ɲɹɳʄɳʇɿɶʆɹɼɶ ʃʄʁʅɳɱɱɹʅɶ ʆɶʅ ɳʃɹɼʁɹɿʍɿɹɮʅ ʆʁʇ ʃʄʁʃʁɿɶʆɶ ʆɳɿɿɹʅ 

ɾˉʷ˂ʹˌ ɿΦΣ ɮʻʰ˄ʰʹ˂ʾʵʹˌ ɹΦΣ ʋʰˍʸʹ˄ʽˁˇ˂ʱˇˎ ɮΦΣ ɽʱʽˇˌ ɮΦ 

 

ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʅ˔ˇ˂ʺ ɳˉʽˋˍʺ˃ʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ ɮʻ˂ʹˍʽˋ˃ˇˏ 

 

ʃʶˊʾ˂ʹ˕ʹ  

ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ˃ʶ˂ʷˍʹˌ ʺˍʰ˄ ˄ʰ ʶ˅ʶˍʱˋʶʽ ˍʹ˄ ʶˉʾʵˊʰˋʹ ˍʹˌ ʶˉʽˁˇʽ˄˖˄ʾʰˌ ˃ʶˍʰ˅ˏ ˉˊˇˉˇ˄ʹˍ˗˄ 

ˁʰʽ ʰʻ˂ʹˍ˗˄ ˋˍˇ ˍʷ˄ʽˌ, ̀ ˍʹ˄ ʰˉˈʵˇˋʹ ˁʰʽ ˍʹ˄ ˕ˎ˔ˇ˂ˇʴʽˁʺ ʶˎʹ˃ʶˊʾʰ ˍ˖˄ ʰʻ˂ʹˍ˗˄Φ ʅˍʹ˄ ʷˊʶˎ˄ʰ 

ˋˎ˃˃ʶˍʶʾ˔ʰ˄ нлл ˍʶ˄ʾˋˍʶˌ ʰˉˈ ˍʹ ɰˈˊʶʽʰ ɳ˂˂ʱʵʰΣ ˇʽ ˇˉˇʾˇʽ ˋˎ˃ˉ˂ʺˊ˖ˋʰ˄ ˂ʶˉˍˇ˃ʶˊʺ 

ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍʹˌ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰˌ ˍʹˌ ʶˉʽˁˇʽ˄˖˄ʾʰˌ ˍ˖˄ ˉˊˇˉˇ˄ʹˍ˗˄ ˍˇˎˌΦ ɶ 

˃ʶ˂ʷˍʹ ˔ˊʹˋʽ˃ˇˉˇʾʹˋʶ ˍʹ Ϧɽʾˋˍʰ ɳ˂ʷʴ˔ˇˎ ɲʶ˅ʽˇˍʺˍ˖˄ ɳˉʽˁˇʽ˄˖˄ʾʰˌϦ ˉˇˎ ʰ˄ʰˉˍˏ˔ʻʹˁʶ ʰˉˈ ˍˇˎˌ 

5ŀǾŜ aƛƭŜȅ ˁʰʽ aƛƎǳŜƭ /ǊŜǎǇƻ όLƴǘŜǊƴŀǘƛƻƴŀƭ ¢Ŝƴƴƛǎ CŜŘŜǊŀǘƛƻƴύΣ ˁʰ˂ˏˉˍˇ˄ˍʰˌ ʵʽʱ˒ˇˊʶˌ ˉˍˎ˔ʷˌ ˍʹˌ 

˂ʶˁˍʽˁʺˌ ˁʰʽ ˃ʹ ˂ʶˁˍʽˁʺˌ ʶˉʽˁˇʽ˄˖˄ʾʰˌΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʷʵʶʽ˅ʰ˄ ̍ ˍʽ ˇʽ ʻʶˍʽˁʷˌ ˉˊʰˁˍʽˁʷˌ 

ʶˉʽˁˇʽ˄˖˄ʾʰˌΣ ˈˉ˖ˌ ʹ ʶˉˇʽˁˇʵˇ˃ʹˍʽˁʺ ʰ˄ʰˍˊˇ˒ˇʵˈˍʹˋʹ ˁʰʽ ˇʽ ʷˉʰʽ˄ˇʽΣ ʲʶ˂ˍʽ˗˄ˇˎ˄ ˋʹ˃ʰ˄ˍʽˁʱ ˍʹ˄ 

ʰʻ˂ʹˍʽˁʺ ʰˉˈʵˇˋʹ ˁʰʽ ˍʹ˄ ˕ˎ˔ˇ˂ˇʴʽˁʺ ʰ˄ʻʶˁˍʽˁˈˍʹˍʰΦ ʁʽ ʰʻ˂ʹˍʷˌ ʰ˄ʷ˒ʶˊʰ˄ ˈˍʽ ʷ˄ʽ˖ʻʰ˄ ˉʽˇ 

ˉʰˊʰˁʽ˄ʹ˃ʷ˄ˇʽ ˁʰʽ ˂ʽʴˈˍʶˊˇ ʰʴ˔˖˃ʷ˄ˇʽ ˈˍʰ˄ ˇʽ ˉˊˇˉˇ˄ʹˍʷˌ ˍˇˎˌ ˔ˊʹˋʽ˃ˇˉˇʽˇˏˋʰ˄ ʻʶˍʽˁʺ ʶ˄ʾˋ˔ˎˋʹΦ 

ɮ˄ˍʾʻʶˍʰΣ ʹ ʰ˄ʶˉʰˊˁʺˌ ʺ ʰˊ˄ʹˍʽˁʺ ʶˉʽˁˇʽ˄˖˄ʾʰ ˋˎ˄ʵʷʻʹˁʶ ˃ʶ ˔ʰ˃ʹ˂ˈˍʶˊʹ ʰˉˈʵˇˋʹΣ ʽʵʽʰʾˍʶˊʰ 

˃ʶˍʰ˅ˏ ʰʻ˂ʹˍ˗˄ ˃ʶ ˔ʰ˃ʹ˂ʺ ʰˎˍˇʶˁˍʾ˃ʹˋʹ ʺ ˎ˕ʹ˂ʱ ʶˉʾˉʶʵʰ ʱʴ˔ˇˎˌΦ ɶ ˃ʶ˂ʷˍʹ ˎˉˇʴˊʰ˃˃ʾʸʶʽ ˍˇ˄ 

ˁˊʾˋʽ˃ˇ ˊˈ˂ˇ ˍʹˌ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʺˌ ʶˉʽˁˇʽ˄˖˄ʾʰˌ ˋˍʹ ʵʹ˃ʽˇˎˊʴʾʰ ʶ˄ˈˌ ˎˉˇˋˍʹˊʽˁˍʽˁˇˏ ˁʰʽ 

ˉʰˊʰʴ˖ʴʽˁˇˏ ʰʻ˂ʹˍʽˁˇˏ ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌΦ ʁʽ ˉˊˇˉˇ˄ʹˍʷˌ ʶ˄ʻʰˊˊˏ˄ˇ˄ˍʰʽ ˄ʰ ʰ˄ʰˉˍˏ˅ˇˎ˄ ˁʰʽ ˄ʰ 

ʶ˒ʰˊ˃ˈˋˇˎ˄ ˋˍˊʰˍʹʴʽˁʷˌ ʶˉʽˁˇʽ˄˖˄ʾʰˌ ˉˇˎ ˄ʰ ʰ˄ˍʰˉˇˁˊʾ˄ˇ˄ˍʰʽ ˋˍʽˌ ʰˍˇ˃ʽˁʷˌ ʰ˄ʱʴˁʶˌ ˍ˖˄ 

ʰʻ˂ʹˍ˗˄ ˍˇˎˌΣ ˉʰˊʷ˔ˇ˄ˍʰˌ ʻʶˍʽˁʺ ʶ˄ʾˋ˔ˎˋʹ ˁʰʽ ˋʰ˒ʶʾˌΣ ˋˎ˄ˇˉˍʽˁʷˌ ˇʵʹʴʾʶˌΦ ɾʶ˂˂ˇ˄ˍʽˁʺ ʷˊʶˎ˄ʰ ʻʰ 

ˉˊʷˉʶʽ ˄ʰ ʶ˅ʶˍʱˋʶʽ ˍʽˌ ˂ʶˉˍˇ˃ʷˊʶʽʶˌ ˍʹˌ ʶˉʽˁˇʽ˄˖˄ʾʰˌ ˉˊˇˉˇ˄ʹˍʺ-ʰʻ˂ʹˍʺ ˋʶ ʵʽʰ˒ˇˊʶˍʽˁʱ ʰʻ˂ʺ˃ʰˍʰ 

ˁʰʽ ˉˇ˂ʽˍʽˋˍʽˁʱ ˉ˂ʰʾˋʽʰ ʴʽʰ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˇ˂ˇˁ˂ʹˊ˖˃ʷ˄˖˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ʶˁˉʰʾʵʶˎˋʹˌ 

ˉˊˇˉˇ˄ʹˍ˗˄Φ ʆʰ ʶˎˊʺ˃ʰˍʰ ʰ˄ʰʵʶʽˁ˄ˏˇˎ˄ ˍʹ˄ ʰ˄ʰʴˁʰʽˈˍʹˍʰ ˋˎ˄ʶ˔ʽʸˈ˃ʶ˄˖˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ 

ʶˁˉʰʾʵʶˎˋʹˌ ˉˊˇˉˇ˄ʹˍ˗˄ ˉˇˎ ʶˋˍʽʱʸˇˎ˄ ˋˍʹ ʲʶ˂ˍʾ˖ˋʹ ˍ˖˄ ʵʶ˅ʽˇˍʺˍ˖˄ ʶˉʽˁˇʽ˄˖˄ʾʰˌΣ ʽʵʽʰʾˍʶˊʰ ˋʶ 

ʰʻ˂ʺ˃ʰˍʰ ˈˉ˖ˌ ˍˇ ˍʷ˄ʽˌΣ ˈˉˇˎ ʹ ʱ˃ʶˋʹ ˁʰʻˇʵʺʴʹˋʹ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍ˖˄ ʰʴ˗˄˖˄ ʶʾ˄ʰʽ 

ˉʶˊʽˇˊʽˋ˃ʷ˄ʹΦ 

ɽʷ˅ʶʽˌ-ˁ˂ʶʽʵʽʱΥ ɳˉʽˁˇʽ˄˖˄ʾʰΣ ʃˊˇˉˇ˄ʹˍʺˌΣ ʆʷ˄ʽˌΣ ɮʻ˂ʹˍʺˌΣ ɮˉˈʵˇˋʹ 

 

ɲʽʶˏʻˎ˄ˋʹ ʰ˂˂ʹ˂ˇʴˊʰ˒ʾʰˌ 

ɾˉʷ˂ʹˌ ɿʽˁˈ˂ʰˇˌ 

ɲʽʶˏʻˎ˄ˋʹΥ ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌ Σ ʅΦɳΦʊΦɮΦɮΣ сфмлл ɼˇ˃ˇˍʹ˄ʺ 

ʆʹ˂.: 6993286037 

E-mail: nikos_voldo1@hotmail.gr  

  

mailto:nikos_voldo1@hotmail.gr


31st International Congress on Physical Education and Sport Science 
9-11 June нлно  Komotini 

 

Sports Psychology 
 
 

128 

 

ɲɹɳʄɳʇɿɶʆɹɼɶ ʃʄʁʅɳɱɱɹʅɶ ʆɶʅ ɳʃɹɼʁɹɿʍɿɹɮʅ ʆʁʇ ʃʄʁʃʁɿɶʆɶ ʆɳɿɿɹʅ 

ɾˉʷ˂ʹˌ ɿΦΣ ɮʻʰ˄ʰʹ˂ʾʵʹˌ ɹΦΣ ʋʰˍʸʹ˄ʽˁˇ˂ʱˇˎ ɮΦΣ ɽʱʽˇˌ ɮΦ 

 

ɳʽˋʰʴ˖ʴʺ 

ɶ ʶˉʽˁˇʽ˄˖˄ʾʰ ʶʾ˄ʰʽ ʸ˖ˍʽˁʺˌ ˋʹ˃ʰˋʾʰˌ ˋˍˇ˄ ʰʻ˂ʹˍʽˋ˃ˈΣ ˁʰʻ˗ˌ ʰˉˇˍʶ˂ʶʾ ˍˇ ˁˏˊʽˇ ˃ʷˋˇ ˃ʶ ˍˇ 

ˇˉˇʾˇ ˇʽ ˉˊˇˉˇ˄ʹˍʷˌ ˉʰˊʷ˔ˇˎ˄ ˇʵʹʴʾʶˌΣ ʰ˄ʰˍˊˇ˒ˇʵˈˍʹˋʹ ˁʰʽ ˁʾ˄ʹˍˊʰ ˋˍˇˎˌ ʰʻ˂ʹˍʷˌΦ ʅˍˇ ˍʷ˄ʽˌΣ 

ˈˉˇˎ ˋˎ˔˄ʱ ˉʶˊʽˇˊʾʸʶˍʰʽ ʹ ʱ˃ʶˋʹ ˁʰʻˇʵʺʴʹˋʹ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍ˖˄ ʰʴ˗˄˖˄Σ ʹ ˉˇʽˈˍʹˍʰ ˍʹˌ 

ʶˉʽˁˇʽ˄˖˄ʾʰˌ ˋˍʽˌ ˉˊˇˉˇ˄ʺˋʶʽˌ ʴʾ˄ʶˍʰʽ ˁˊʾˋʽ˃ʹΦ ɶ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʺ ʶˉʽˁˇʽ˄˖˄ʾʰ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍˈˋˇ 

˂ʶˁˍʽˁʱ ˋˍˇʽ˔ʶʾʰΣ ˈˉ˖ˌ ˇʽ ˉˊˇ˒ˇˊʽˁʷˌ ˇʵʹʴʾʶˌΣ ˈˋˇ ˁʰʽ ˃ʹ ˂ʶˁˍʽˁʱ ˋˍˇʽ˔ʶʾʰΣ ˈˉ˖ˌ ʹ ʴ˂˗ˋˋʰ ˍˇˎ 

ˋ˗˃ʰˍˇˌ ˁʰʽ ˇ ˍˈ˄ˇˌ ˍʹˌ ˒˖˄ʺˌ όWƻǿŜǘǘ ϧ /ƻŎƪŜǊƛƭƭΣ нллнύΦ ɮˎˍʺ ʹ ˃ʶ˂ʷˍʹ ʶ˅ʶˍʱʸʶʽ ˉ˗ˌ ʰˎˍʷˌ ˇʽ 

ˉˊʰˁˍʽˁʷˌ ʶˉʽˁˇʽ˄˖˄ʾʰˌ ʶˉʹˊʶʱʸˇˎ˄ ˍʹ˄ ʰˉˈʵˇˋʹ ˁʰʽ ˍʹ˄ ˕ˎ˔ˇ˂ˇʴʽˁʺ ʶˎʹ˃ʶˊʾʰ ˍ˖˄ ˍʶ˄ʽˋˍ˗˄Φ 

ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ˃ʶ˂ʷˍʹˌ ʺˍʰ˄ ˄ʰ ʶ˅ʶˍʱˋʶʽ ˍʹ˄ ʶˉʾʵˊʰˋʹ ˍʹˌ ʶˉʽˁˇʽ˄˖˄ʾʰˌ ˃ʶˍʰ˅ˏ 

ˉˊˇˉˇ˄ʹˍ˗˄ ˁʰʽ ʰʻ˂ʹˍ˗˄ ˋˍˇ ˍʷ˄ʽˌ, ̀ ˍʹ˄ ʰˉˈʵˇˋʹ ˁʰʽ ˍʹ˄ ˕ˎ˔ˇ˂ˇʴʽˁʺ ʶˎʹ˃ʶˊʾʰ ˍ˖˄ ʰʻ˂ʹˍ˗˄Φ 

ɾʷʻˇʵˇˌ 

ɲʶʾʴ˃ʰ 

ʆˇ ʵʶʾʴ˃ʰ ˍʹˌ ˃ʶ˂ʷˍʹˌ ʰˉˇˍʶ˂ˇˏ˄ˍʰ˄ ʰˉˈ нлл ˍʶ˄ʾˋˍʶˌ ʹ˂ʽˁʾʰˌ мс ʷ˖ˌ нр ʶˍ˗˄ ʰˉˈ ˍʹ ɰˈˊʶʽʰ 

ɳ˂˂ʱʵʰΦ ʁʽ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ʶˉʽ˂ʷ˔ʻʹˁʰ˄ ˃ʶ ʲʱˋʹ ˍʹ˄ ʶ˄ʶˊʴʺ ˋˎ˃˃ʶˍˇ˔ʺ ˍˇˎˌ ˋʶ ʰ˄ˍʰʴ˖˄ʽˋˍʽˁʱ 

ˉˊ˖ˍʰʻ˂ʺ˃ʰˍʰ ˍʷ˄ʽˌ ˍʰ ˍʶ˂ʶˎˍʰʾʰ ˍˊʾʰ ˔ˊˈ˄ʽʰΦ ɶ ʶˉʽ˂ˇʴʺ ˍˇˎ ʵʶʾʴ˃ʰˍˇˌ ʷʴʽ˄ʶ ˃ʶ ˋˍˈ˔ˇ ˍʹ˄ 

ʶ˅ʰˋ˒ʱ˂ʽˋʹ ˃ʽʰˌ ʰ˄ˍʽˉˊˇˋ˖ˉʶˎˍʽˁʺˌ ˇ˃ʱʵʰˌ ʰʻ˂ʹˍ˗˄ ˃ʶ ʵʽʱ˒ˇˊʰ ʶˉʾˉʶʵʰ ʶ˃ˉʶʽˊʾʰˌ ˁʰʽ 

ʶˉʾʵˇˋʹˌΣ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ʵʽʶˊʶˎ˄ʹʻˇˏ˄ ˇʽ ʶˉʽʵˊʱˋʶʽˌ ˍʹˌ ʶˉʽˁˇʽ˄˖˄ʾʰˌ ˋʶ ʵʽʰ˒ˇˊʶˍʽˁʱ ˉˊˇ˒ʾ˂ 

ʰʻ˂ʹˍ˗˄Φ 

ɾʷˋʰ ʅˎ˂˂ˇʴʺˌ ɲʶʵˇ˃ʷ˄˖˄ 

ɶ ˋˎ˂˂ˇʴʺ ʵʶʵˇ˃ʷ˄˖˄ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˃ʷˋ˖ ʶ˄ˈˌ ʵˇ˃ʹ˃ʷ˄ˇˎ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎΣ ˍˇ ˇˉˇʾˇ 

ʰ˄ʰˉˍˏ˔ʻʹˁʶ ʲʱˋʶʽ ˍʹˌ Ϧɽʾˋˍʰˌ ɳ˂ʷʴ˔ˇˎ ɲʶ˅ʽˇˍʺˍ˖˄ ɳˉʽˁˇʽ˄˖˄ʾʰˌϦ ˍ˖˄ 5ŀǾŜ aƛƭŜȅ ˁʰʽ aƛƎǳŜƭ 

/ǊŜǎǇƻ ʰˉˈ ˍʹ ɲʽʶʻ˄ʺ ʁ˃ˇˋˉˇ˄ʵʾʰ ʆʷ˄ʽˌΦ ʆˇ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ ˉʶˊʽ˂ʱ˃ʲʰ˄ʶ ˁ˂ʶʽˋˍˇˏ ˍˏˉˇˎ 

ʶˊ˖ˍʺˋʶʽˌ ʴʽʰ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍ˖˄ ʵʽʰ˒ˈˊ˖˄ ˉˍˎ˔˗˄ ˍʹˌ ˂ʶˁˍʽˁʺˌ ˁʰʽ ˃ʹ ˂ʶˁˍʽˁʺˌ ʶˉʽˁˇʽ˄˖˄ʾʰˌΣ 

ˁʰʻ˗ˌ ˁʰʽ ʰ˄ˇʽ˔ˍˇˏ ˍˏˉˇˎ ʶˊ˖ˍʺˋʶʽˌ ʴʽʰ ˍʹ˄ ˉʰˊˇ˔ʺ ʰ˄ʰˍˊˇ˒ˇʵˈˍʹˋʹˌ ʰˉˈ ˍˇˎˌ ʰʻ˂ʹˍʷˌ ˋ˔ʶˍʽˁʱ 

˃ʶ ˍʹ˄ ʶˉʽˁˇʽ˄˖˄ʾʰ ˍ˖˄ ˉˊˇˉˇ˄ʹˍ˗˄ ˍˇˎˌΦ 

ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ 

ɽʶˁˍʽˁʺ ʶˉʽˁˇʽ˄˖˄ʾʰ 

ɶ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ʷʵʶʽ˅ʶ ˈˍʽ ˇʽ ʻʶˍʽˁʷˌ ˉˊʰˁˍʽˁʷˌ ʶˉʽˁˇʽ˄˖˄ʾʰˌΣ ˈˉ˖ˌ ʹ ʶˉˇʽˁˇʵˇ˃ʹˍʽˁʺ 

ʰ˄ʰˍˊˇ˒ˇʵˈˍʹˋʹ ˁʰʽ ˇʽ ʷˉʰʽ˄ˇʽΣ ˋˎˋ˔ʶˍʾʸˇ˄ˍʰʽ ʽˋ˔ˎˊʱ ˃ʶ ˍʹ ʲʶ˂ˍʽ˖˃ʷ˄ʹ ʰʻ˂ʹˍʽˁʺ ʰˉˈʵˇˋʹΦ 

ɮ˄ʰ˂ˏˇ˄ˍʰˌ ˍʰ ʵʶʵˇ˃ʷ˄ʰ ˍˇˎ ʅ˔ʺ˃ʰˍˇˌ мΣ ʵʽʰˉʽˋˍ˗˄ʶˍʰʽ ˈˍʽ ʷ˄ʰ ˋʹ˃ʰ˄ˍʽˁˈ ˉˇˋˇˋˍˈ ˍ˖˄ 

ʰˉʰ˄ˍʺˋʶ˖˄Σ ˉˇˎ ʰ˄ˍʽˋˍˇʽ˔ʶʾ ˋˍˇ ол҈Σ ˎˉˇʵʹ˂˗˄ʶʽ ˉ˖ˌ ʹ ˂ʶˁˍʽˁʺ ʶˉʽˁˇʽ˄˖˄ʾʰ ʶˁˍʽ˃ʱˍʰʽ ˖ˌ 

ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʺΣ ʶ˄˗ ˍʰ ˃ʹ˄ˏ˃ʰˍʰ ʻʶ˖ˊˇˏ˄ˍʰʽ ˋʰ˒ʺ ˁʰʽ ˁʰˍʰ˄ˇʹˍʱΦ ɮˎˍˈ ʰ˄ˍʽˁʰˍˇˉˍˊʾʸʶʽ ˃ʽʰ 

ʻʶˍʽˁʺ ʰ˄ˍʾ˂ʹ˕ʹ ˍ˖˄ ʰʻ˂ʹˍ˗˄ ʴʽʰ ˍʹ ˒ʽ˂ʽˁʺ ˉˊˇˋʷʴʴʽˋʹ ˍ˖˄ ˉˊˇˉˇ˄ʹˍ˗˄Φ ɳˉʽˉ˂ʷˇ˄Σ ʹ ˃ʽˁˊʺ 

ˉˇˋˇˋˍʽʰʾʰ ʶˁˉˊˇˋ˗ˉʹˋʹ όф҈ύ ˍ˖˄ ʰˊ˄ʹˍʽˁ˗˄ ʰˉʰ˄ˍʺˋʶ˖˄ ˎˉˇʵʶʽˁ˄ˏʶʽ ˈˍʽ ʹ ʵˎˋʰˊʷˋˁʶʽʰ ʶʾ˄ʰʽ 

ˉʶˊʽˇˊʽˋ˃ʷ˄ʹΣ ˁʰʽ ʵʶ˄ ʰˉˇˍʶ˂ʶʾ ʶˁˍʶˍʰ˃ʷ˄ˇ ʸʺˍʹ˃ʰ ʰ˄ʱ˃ʶˋʰ ˋˍˇˎˌ ʰʻ˂ʹˍʷˌΦ ʁʽ ʰˉʰ˄ˍʺˋʶʽˌ ˉˇˎ 

ˁʰˍʰˍʱˋˋˇ˄ˍʰʽ ˖ˌ ϦˉʶˊʽˋˍʰˋʽʰˁʱϦ ʰˉˇˍʶ˂ˇˏ˄ ˍˇ но҈ ˍˇˎ ʵʶʾʴ˃ʰˍˇˌΦ 
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ʅ˔ʺ˃ʰ 1.  ʅˏ˄ˇ˂ˇ ɮˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ɽʶˁˍʽˁʺˌ ɳˉʽˁˇʽ˄˖˄ʾʰˌ. 

 

ʆˇ нл҈ ˍ˖˄ ʰˉʰ˄ˍʺˋʶ˖˄ ˉˇˎ ʰ˄ˍʽˉˊˇˋ˖ˉʶˏʶʽ ˍˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˍ˖˄ ˉˊˇˉˇ˄ʹˍ˗˄ ʴʽʰ ˍˇˎˌ ʰʻ˂ʹˍʷˌ 

ˍˇˎˌ ʵʶʾ˔˄ʶʽ ˈˍʽ ˎˉʱˊ˔ʶʽ ˔˗ˊˇˌ ʴʽʰ ʰˎ˅ʹ˃ʷ˄ʹ ʰ˒ˇˋʾ˖ˋʹ ˁʰʽ ˉʽˇ ʶ˃ˉʶˊʽˋˍʰˍ˖˃ʷ˄ʹ ˉˊˇˋʷʴʴʽˋʹΦ 

ɶ ˉˇˋˇˋˍʽʰʾʰ ˁʰˍʹʴˇˊʾʰ ˍˇˎ мт҈Σ ˈˉˇˎ ˇʽ ʰˉʰ˄ˍʺˋʶʽˌ ʵʹ˂˗˄ˇˎ˄ ˋˍʰʻʶˊʺ ʽˁʰ˄ˇˉˇʾʹˋʹ ˃ʶ ˍʽˌ 

ʶˉʽˁˇʽ˄˖˄ʽʰˁʷˌ ʵʶ˅ʽˈˍʹˍʶˌ ˍ˖˄ ˉˊˇˉˇ˄ʹˍ˗˄Σ ʶ˄ʽˋ˔ˏʶʽ ˍʹ˄ ʻʶˍʽˁʺ ʶʽˁˈ˄ʰΦ 

ɾʹ ˂ʶˁˍʽˁʺ ʶˉʽˁˇʽ˄˖˄ʾʰ 

ʅˏ˃˒˖˄ʰ ˃ʶ ˍʰ ˋˎ˂˂ʶʴ˃ʷ˄ʰ ʵʶʵˇ˃ʷ˄ʰΣ ˍˇ ну҈ ˍ˖˄ ʶˊ˖ˍʹʻʷ˄ˍ˖˄ ˁʰˍʰʴˊʱ˒ʶʽ ˈˍʽ ˋˉʱ˄ʽʰ 

˄ʽ˗ʻˇˎ˄ ʽˁʰ˄ˇˉˇʾʹˋʹ ʰˉˈ ˍʹ˄ ˉˇʽˈˍʹˍʰ ˍʹˌ ˃ʹ ˂ʶˁˍʽˁʺˌ ʶˉʽˁˇʽ˄˖˄ʾʰˌ ˃ʶˍʰ˅ˏ ˉˊˇˉˇ˄ʹˍʺ ˁʰʽ ʰʻ˂ʹˍʺ 

όʅ˔ʺ˃ʰ нύΦ ɮˎˍˈˌ ˇ ˔ʰ˃ʹ˂ˈˌ ʲʰʻ˃ˈˌ ʽˁʰ˄ˇˉˇʾʹˋʹˌ ʰˉˇʵʾʵʶˍʰʽ ˋʶ ʵʽʱ˒ˇˊʶˌ ʰʵˎ˄ʰ˃ʾʶˌΣ ˈˉ˖ˌ ʹ 

ʷ˂˂ʶʽ˕ʹ ʶ˄ʵʽʰ˒ʷˊˇ˄ˍˇˌ ʺ ʰˁˊˈʰˋʹˌ ˍ˖˄ ʰʻ˂ʹˍ˗˄ ʰˉˈ ˍˇˎˌ ˉˊˇˉˇ˄ʹˍʷˌΣ ʰ˄ʶˉʰˊˁʺˌ ˋ˖˃ʰˍʽˁʺ 

ʶˉʰ˒ʺΣ ʰ˄ʶˉʰˊˁʺˌ ʵʽʰ˔ʶʾˊʽˋʹ ˍˇˎ ˔˗ˊˇˎ ˁʰʽ ˍʹˌ ˇˉˍʽˁʺˌ ʶˉʰ˒ʺˌΣ ˁʰʻ˗ˌ ˁʰʽ ʹ ʷ˂˂ʶʽ˕ʹ ˎʴʽʶʽ˄˗˄ 

ˋˎ ˄ʹʻʶʽ˗˄ ˉˇˎ ʻʰ ˃ˉˇˊˇˏˋʰ˄ ˄ʰ ˂ʶʽˍˇˎˊʴʺˋˇˎ˄ ˖ˌ ˉˊˈˍˎˉʰΦ 

 

 

ʅʋɶɾɮ 2. ʅʇɿʁɽʁ ɮʃʁʆɳɽɳʅɾɮʆʍɿ ɾɶ ɽɳɼʆɹɼɶʅ ɳʃɹɼʁɹɿʍɿɹɮʅ. 

 

ɮˉˈ ˍʹ˄ ʱ˂˂ʹΣ ˍˇ нп҈ ˍ˖˄ ʶˊ˖ˍʹʻʷ˄ˍ˖˄ ʰ˄ʷ˒ʶˊʶ ˈˍʽ ˉʶˊʽˋˍʰˋʽʰˁʱ ʶʾ˄ʰʽ ʽˁʰ˄ˇˉˇʽʹ˃ʷ˄ˇʽ 

ʰˉˈ ˍʹ˄ ˃ʹ ˂ʶˁˍʽˁʺ ʶˉʽˁˇʽ˄˖˄ʾʰΣ ˋʹ˃ʶʽ˗˄ˇ˄ˍʰˌ ˈˍʽ ˇʽ ˉˊˇˉˇ˄ʹˍʷˌ ʶˁ˒ˊʱʸˇˎ˄ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʱ ˍˇˎˌ 

˃ˇˊ˒ʰˋ˃ˇˏˌ ˍˇˎ ˉˊˇˋ˗ˉˇˎΦ ɳˉʽˉ˂ʷˇ˄Σ ˍˇ но҈ ˍ˖˄ ʰˉʰ˄ˍʺˋʶ˖˄ ˎˉˇʵʶʽˁ˄ˏʶʽ ˋˎ˔˄ʺ ʽˁʰ˄ˇˉˇʾʹˋʹΣ 

˃ʶ ˍˇˎˌ ˉˊˇˉˇ˄ʹˍʷˌ ˄ʰ ˃ʶˍʰ˒ʷˊˇˎ˄ ˃ʹ ˂ʶˁˍʽˁʱ ˃ʹ˄ˏ˃ʰˍʰ ˋˎ˃ʲʰˍʱ ˃ʶ ˍʰ ˂ʶˁˍʽˁʱΣ ˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ 

ʵʽʱ˒ˇˊʶˌ ˍʶ˔˄ʽˁʷˌ ˈˉ˖ˌ ʶˉʽʵʶʾ˅ʶʽˌ ˁʰʽ ˋ˖˃ʰˍʽˁˈ ˉ˂ˇˎˊʰ˂ʽˋ˃ˈΦ 

ˉˇˍʷ

ˋˉʱ˄ʽʰ

ˉʶˊʽˋˍʰˋʽʰˁʱ

ˋˎ˔˄ʱ

ˉʱ˄ˍʰ

ˉˇˍʷ

ˋˉʱ˄ʽʰ

ˉʶˊʽˋˍʰˋʽʰˁʱ

ˋˎ˔˄ʱ

ˉʱ˄ˍʰ
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ʆʰ ʰˁˊʰʾʰ ˉˇˋˇˋˍʱ ʶʾ˄ʰʽ ˋ˔ʶˍʽˁʱ ˔ʰ˃ʹ˂ʱΣ ˃ʶ ˃ˈ˂ʽˌ ˍˇ мн҈ ˄ʰ ʵʹ˂˗˄ʶʽ ˈˍʽ ˉˇˍʷ ʵʶ˄ ʷ˔ʶʽ 

ʽˁʰ˄ˇˉˇʽʹʻʶʾ ʰˉˈ ˍʹ ˃ʹ ˂ʶˁˍʽˁʺ ʶˉʽˁˇʽ˄˖˄ʾʰΣ ˁʰʽ ˍˇ мо҈ ˄ʰ ʰ˄ʰ˒ʷˊʶʽ ˉ˂ʺˊʹ ʽˁʰ˄ˇˉˇʾʹˋʹΣ 

ʻʶ˖ˊ˗˄ˍʰˌ ˉʱ˄ˍˇˍʶ ˔ˊʺˋʽ˃ʶˌ ˍʽˌ ˃ʹ ˂ʶˁˍʽˁʷˌ ˉˊˇˋˉʱʻʶʽʶˌ ˍˇˎ ˉˊˇˉˇ˄ʹˍʺΦ 

ɶ ʴʶ˄ʽˁʺ ʶʽˁˈ˄ʰ ˉˇˎ ˉˊˇˁˏˉˍʶʽ ʰˉˈ ˍʹ˄ ʷˊʶˎ˄ʰ ʶʾ˄ʰʽ ˈˍʽΣ ʶ˄˗ ʹ ˂ʶˁˍʽˁʺ ʶˉʽˁˇʽ˄˖˄ʾʰ 

˒ʰʾ˄ʶˍʰʽ ˄ʰ ˂ʶʽˍˇˎˊʴʶʾ ʽˁʰ˄ˇˉˇʽʹˍʽˁʱΣ ʹ ˃ʹ ˂ʶˁˍʽˁʺ ʶˉʽˁˇʽ˄˖˄ʾʰ ʰˉʰʽˍʶʾ ˋʹ˃ʰ˄ˍʽˁʺ ʲʶ˂ˍʾ˖ˋʹΦ ɶ 

ˋˎ˄ʶ˔ʺˌ ʶ˄ʾˋ˔ˎˋʹ ˁʰʽ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ˃ʹ ˂ʶˁˍʽˁʺˌ ʵʽʱʵˊʰˋʹˌ ˃ʶˍʰ˅ˏ ˉˊˇˉˇ˄ʹˍ˗˄ ˁʰʽ ʰʻ˂ʹˍ˗˄ ʶʾ˄ʰʽ 

ˁˊʾˋʽ˃ʹ ʴʽʰ ˍʹ˄ ʰˏ˅ʹˋʹ ˍʹˌ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰˌ ˍʹˌ ʶˉʽˁˇʽ˄˖˄ʾʰˌ ˁʰʽ ˍʹˌ ʻʶˍʽˁʺˌ ʰ˄ˍʾʵˊʰˋʹˌ ʰˉˈ 

ˍˇˎˌ ʰʻ˂ʹˍʷˌΦ  

ʆʶ˂ʽˁʺ ʰ˅ʽˇ˂ˈʴʹˋʹ ˉˊˇˉˇ˄ʹˍ˗˄ 

ɶ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍ˖˄ ˉˊˇˉˇ˄ʹˍ˗˄ ˉˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍʹˌ ˍˊʷ˔ˇˎˋʰˌ ʷˊʶˎ˄ʰˌ 

ʲʰˋʾʸʶˍʰʽ ˋʶ ʵʶʵˇ˃ʷ˄ʰ ˉˇˎ ˉˊˇʷˊ˔ˇ˄ˍʰʽ ʰˉˈ ˍʽˌ ʰˉʰ˄ˍʺˋʶʽˌ ˍ˖˄ ʶˊ˖ˍʹʻʷ˄ˍ˖˄Φ ɮˎˍʱ ˍʰ ʵʶʵˇ˃ʷ˄ʰ 

ˉʰˊʷ˔ˇˎ˄ ˃ʽʰ ˉˇˋˇˍʽˁʺ ʶʽˁˈ˄ʰ ˍ˖˄ ˍʱˋʶ˖˄ ˁʰʽ ʰˉˈ˕ʶ˖˄ ˉˇˎ ˎˉʱˊ˔ˇˎ˄ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ʰˉˈʵˇˋʹ 

ˁʰʽ ˍʽˌ ˃ʶʻˇʵˇ˂ˇʴʾʶˌ ˍ˖˄ ˉˊˇˉˇ˄ʹˍ˗˄Σ ˁʰˍʰʵʶʽˁ˄ˏˇ˄ˍʰˌ ˍʽˌ ˉʶˊʽˇ˔ʷˌ ˉˇˎ ʰˉʰʽˍˇˏ˄ ʲʶ˂ˍʾ˖ˋʹΦ 

ʃɹɿɮɼɮʅ 1. ʆɳɽɹɼɶ ɮʀɹʁɽʁɱɶʅɶ ʃʄʁʃʁɿɶʆʍɿ. 
 Very bad Bad Fair Good Excellent  

verbal 3,95 16,62 29,37 50,72 36,35  

non verbal 37.7 18,18 23,01 29,52 20,45  

total 3,86 17,4 26,19 40,12 28,4 115,97 

 

ɶ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ όʃʾ˄ʰˁʰˌ мύ ʰˉˇˁʰ˂ˏˉˍʶʽ ˋʹ˃ʰ˄ˍʽˁʷˌ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ʴʽʰ ˍʽˌ ˂ʶˁˍʽˁʷˌ 

ˁʰʽ ˃ʹ ˂ʶˁˍʽˁʷˌ ʵʶ˅ʽˈˍʹˍʶˌ ˍ˖˄ ˉˊˇˉˇ˄ʹˍ˗˄ ˖ˌ ʶ˅ʺˌΥ ʅˍˇ˄ ˍˇ˃ʷʰ ˍʹˌ ˂ʶˁˍʽˁʺˌ ʶˉʽˁˇʽ˄˖˄ʾʰˌΣ ˍˇ 

рлΣтн҈ ˍ˖˄ ʰˉʰ˄ˍʺˋʶ˖˄ ˍʰ˅ʽ˄ˇ˃ʶʾˍʰʽ ˋˍʹ˄ ˁʰˍʹʴˇˊʾʰ Ϧɼʰ˂ˈϦΣ ˎˉˇʵʹ˂˗˄ˇ˄ˍʰˌ ˈˍʽ ˇʽ ˉˊˇˉˇ˄ʹˍʷˌ 

ʶˉʽʵʶʽˁ˄ˏˇˎ˄ ʽˁʰ˄ˇˉˇʽʹˍʽˁʺ ʽˁʰ˄ˈˍʹˍʰ ˋˍʹ ʵʽʰ˔ʶʾˊʽˋʹ ˍʹˌ ˂ʶˁˍʽˁʺˌ ʶˉʽˁˇʽ˄˖˄ʾʰˌΦ ʅˍʹ ˃ʹ ˂ʶˁˍʽˁʺ 

ʶˉʽˁˇʽ˄˖˄ʾʰΣ ˍˇ нфΣрн҈ ˍ˖˄ ʰˉʰ˄ˍʺˋʶ˖˄ ʲˊʾˋˁʶˍʰʽ ʶˉʾˋʹˌ ˋˍʹ˄ ˁʰˍʹʴˇˊʾʰ Ϧɼʰ˂ˈϦΦ  

ʅˎʸʺˍʹˋʹ - ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ 

ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˎˉˇʵʶʽˁ˄ˏˇˎ˄ ˈˍʽ ˇʽ ˉˊˇˉˇ˄ʹˍʷˌ ˉˊʷˉʶʽ ˄ʰ ʰ˄ʰˉˍˏ˅ˇˎ˄ ˁʰʽ ˄ʰ 

ʶ˒ʰˊ˃ˈˋˇˎ˄ ˋˍˊʰˍʹʴʽˁʷˌ ʶˉʽˁˇʽ˄˖˄ʾʰˌ ˉˇˎ ˄ʰ ʰ˄ˍʰˉˇˁˊʾ˄ˇ˄ˍʰʽ ˋˍʽˌ ʰˍˇ˃ʽˁʷˌ ʰ˄ʱʴˁʶˌ ˍ˖˄ 

ʰʻ˂ʹˍ˗˄ ˍˇˎˌΦ ɶ ʻʶˍʽˁʺ ʶ˄ʾˋ˔ˎˋʹ ˁʰʽ ˇʽ ˋʰ˒ʶʾˌΣ ˋˎ˄ˇˉˍʽˁʷˌ ˇʵʹʴʾʶˌ ʰˉˇʵʶʾ˔ʻʹˁʰ˄ ʽʵʽʰʾˍʶˊʰ 

ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʷˌ ό/ƭȅƴŜǎ ϧ wŀŦǘŜǊȅΣ нллуύΦ ʁʽ ˉˊˇˉˇ˄ʹˍʷˌ ˉˇˎ ˁʰʻʽʶˊ˗˄ˇˎ˄ ʶ˃ˉʽˋˍˇˋˏ˄ʹ ˁʰʽ 

ʵʽʰˍʹˊˇˏ˄ ʰ˄ˇʽ˔ˍʷˌ ʴˊʰ˃˃ʷˌ ʶˉʽˁˇʽ˄˖˄ʾʰˌ ˃ˉˇˊˇˏ˄ ˄ʰ ʶ˄ʽˋ˔ˏˋˇˎ˄ ˋʹ˃ʰ˄ˍʽˁʱ ˍʹ˄ ˕ˎ˔ˇ˂ˇʴʽˁʺ 

ʰ˄ʻʶˁˍʽˁˈˍʹˍʰ ˁʰʽ ˍʹ˄ ʰˉˈʵˇˋʹ ˍ˖˄ ʰʻ˂ʹˍ˗˄ ˍˇˎˌ ό9ǊƛŎƪǎƻƴ Ŝǘ ŀƭΦΣ нлммύΦ 
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Abstract 

This study investigates the impact of communication between tennis coaches and athletes on the 
performance and psychological well-being of the athletes. The research involved 200 tennis players 
from Northern Greece who completed comprehensive questionnaires assessing their coaches' 
communication effectiveness. The study utilized the "Communication Skills Checklist" developed by 
Dave Miley and Miguel Crespo (International Tennis Federation), covering various aspects of verbal 
and non-verbal communication. The results revealed that positive communication practices, such as 
constructive feedback and praise, significantly enhance athletic performance and psychological 
resilience. Athletes reported feeling more motivated and less anxious when their coaches used 
positive reinforcement. Conversely, inadequate or negative communication was associated with 
poorer performance, particularly among athletes with low self-esteem or high anxiety levels. The 
study underscores the critical role of effective communication in creating a supportive and 
productive athletic environment. Coaches are encouraged to develop and implement communication 
strategies that cater to the individual needs of their athletes, providing positive reinforcement and 
clear, concise instructions. Future research should explore the nuances of coach-athlete 
communication across different sports and cultural contexts to develop comprehensive training 
programs for coaches. The findings highlight the necessity of ongoing coach training programs 
focused on enhancing communication skills, especially in sports like tennis, where direct coaching 
during matches is limited. 
Key words: Communication, Coach, Tennis, Athletic Performance, Psychological Resilience 
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ɼɮʆɮɱʄɮʊɶ ɾʇʁʅɼɳɽɳʆɹɼʍɿ ɲɹɮʆɮʄɮʋʍɿ ʅɳ ɱɳʍʄɱʁʇʅ όɾɮʅʆɹʋʁʃɮʄɮɱʍɱʁʇʅύ 

ʆɶʅ ɿɶʅʁʇ ʋɹʁʇ 

ʃʰˉʰʵˇˉˇˏ˂ˇˎ ɰΦɼΦΣ ɾʱ˂˂ʽˇˎ ʃΦΣ ɲˇˏʵʰ ɳΦΣ ʅˉʱˋʹˌ ɮΦ 

ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʆΦɳΦʊΦɮΦɮΦΣ ɼˇ˃ˇˍʹ˄ʺ  

 

ʃʶˊʾ˂ʹ˕ʹ 

ʁʽ ˃ˎˇˋˁʶ˂ʶˍʽˁʷˌ ʵʽʰˍʰˊʰ˔ʷˌ ʶʾ˄ʰʽ ʷ˄ʰ ˒ʰʽ˄ˈ˃ʶ˄ˇ ˉˇˎ ˍʰ˂ʰʽˉ˖ˊʶʾ ʰˊˁʶˍˇˏˌ ʶˊʴʰʸˈ˃ʶ˄ˇˎˌ 

ʰ˄ʱ ˍˇ˄ ˁˈˋ˃ˇΦ ʆʰ ʴʶ˖ˊʴʽˁʱ ʶˉʰʴʴʷ˂˃ʰˍʰ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ʶʾ˄ʰʽ ʰʽˍʾʰ ʰˊˁʶˍ˗˄ ˋˎ˄ʵˊˈ˃˖˄ ˎˉʷˊ˔ˊʹˋʹˌ 

ʰ˂˂ʱ ˁʰʽ ˔ˊˈ˄ʽˇˎ ˉˈ˄ˇˎ ˋˍʹ ˃ʷˋʹΣ ˂ˈʴ˖ ʶˉʰ˄ʰ˂ʰ˃ʲʰ˄ˈ˃ʶ˄ʹˌ ˔ʶʽˊ˖˄ʰˁˍʽˁʺˌ ʶˊʴʰˋʾʰˌ ʰ˂˂ʱ ˁʰʽ 

˔ʶʽˊʽˋ˃ˇˏ ʽʵʽʰʾˍʶˊ˖˄ ˃ʹ˔ʰ˄ʹ˃ʱˍ˖˄Φ ʁʽ ˁʱˍˇʽˁˇʽ ˍʹˌ ˄ˈˍʽʰˌ ʋʾˇˎΣ ʰ˄ʱ˃ʶˋʰ ˋˍʽˌ ʵʽʱ˒ˇˊʶˌ ʴʶ˖ˊʴʽˁʷˌ 

ʶˊʴʰˋʾʶˌ ˉˇˎ ʶˁˍʶ˂ˇˏ˄Σ ˋʶ ˃ʶʴʱ˂ˇ ʲʰʻ˃ˈ ʰˉʰˋ˔ˇ˂ˇˏ˄ˍʰʽ ˃ʶ ˍʹ˄ ˉʰˊʰʴ˖ʴʺ ˍʹˌ ʊˎˋʽˁʺˌ ɾʰˋˍʾ˔ʰˌ 

ʋʾˇˎΣ ʶ˄ˈˌ ˉˊˇʿˈ˄ˍˇˌ ˃ʶ ˉˇ˂ˏ ʽʵʽʰʾˍʶˊʹ ʵʽʰʵʽˁʰˋʾʰ ˁʰ˂˂ʽʷˊʴʶʽʰˌΣ ˁʰʻʰˊʽˋ˃ˇˏ ˁʰʽ ʶˉʶ˅ʶˊʴʰˋʾʰˌΦ 

ʅˁ ˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ʶˊʴʰˋʾʰˌ ʺˍʰ˄ ʹ ˁʰˍʰʴˊʰ˒ʺ ˃ˎˇˋˁʶ˂ʶˍʽˁ˗˄ ʵʽʰˍʰˊʰ˔˗˄ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ 

ˍʹ˄ ˁʰ˂˂ʽʷˊʴʶʽʰ ˍʹˌ ˃ʰˋˍʾ˔ʰˌΦ ɲʶʾʴ˃ʰ ˍʹˌ ʷˊʶˎ˄ʰˌ ʰˉˇˍʷ˂ʶˋʰ˄ рм ˁʱˍˇʽˁˇʽ ˍʹˌ ˄ˈˍʽʰˌ ʋʾˇˎ ˉˇˎ 

ʰˋ˔ˇ˂ˇˏ˄ˍʰʽ ˃ʶ ˍʹ˄ ˉʰˊʰʴ˖ʴʺ ˃ʰˋˍʾ˔ʰˌ ˁʰʽ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ оф ʴˎ˄ʰʾˁʶˌ ˁʰʽ мн ʱ˄ˍˊʶˌΣ ʹ˂ʽˁʾʰˌ 

смΣптʶˍ˗˄Σ ʲʱˊˇˎˌ 74,96kg, ˏ ˕ˇˎˌ мспΣфсcmΣ ɰɾɹ нтΣпмkg/m2. ˁʰʽ ˃ʶ омΣлн ˔ˊˈ˄ʽʰ ʶ˄ʰˋ˔ˈ˂ʹˋʹˌ ˃ʶ 

ˍʹ˄ ˉʰˊʰʴ˖ʴʺ ˃ʰˋˍʾ˔ʰˌΦ ɱʽʰ ˍʹ˄ ˁʰˍʰʴˊʰ˒ʺ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ˍˇ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ Nordic 

Musculoskeletal Disorders Questionnaire (NMQύ ʰˉˈ ˉˊˇˋʰˊ˃ˇˋ˃ʷ˄ʹ ˃ʶˍʱ˒ˊʰˋʹ ˋˍʰ ʶ˂˂ʹ˄ʽˁʱ 

(ɮ˄ˍ˖˄ˇˉˇˏ˂ˇˎ, 2008)Φ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʷʵʶʽ˅ʰ˄ ˈˍʽ ˍˇˎˌ ˍʶ˂ʶˎˍʰʾˇˎˌ мн ˃ʺ˄ʶˌ ˍʰ ˉˇˋˇˋˍʱ 

ʶ˄ˈ˔˂ʹˋʹˌ ˍ˖˄ ˁʰˍˇʾˁ˖˄ ʺˍʰ˄ ̀ ˍˇ ˁ ʱˍ˖ ˃ʷˊˇˌ ˊʱ˔ʹˌ улΣоф҈Σ ˋˍʽˌ ˖˃ˇˉ˂ʰˍʽʰʾʶˌ ˉʶˊʽˇ˔ʷˌ тнΣрр҈Σ ˍʰ 

ʴˈ˄ʰˍʰ спΣтм҈Σ ˁʰˊˉˇʾκ˔ʷˊʽʰ слΣту҈Σ ʰˎ˔ʷ˄ʰˌ рсΣус҈Σ ʰʴˁ˗˄ʶˌ пфΣлм҈Σ ʽˋ˔ʾˇ прΣм҈Σ ʱ˄˖ ˃ʷˊˇˌ 

ˊʱ˔ʹˌ орΣнф҈ ˁʰʽ ʰˋˍˊʱʴʰ˂ˇˌκˉˈʵʽ ооΣоо҈Φ ɳˉʽˉ˂ʷˇ˄Σ ɻ ʽʰ˒ˇˊʷˌ ˋˍʹ˄ ʶ˃˒ʱ˄ʽˋʹ ʶ˄ˈ˔˂ʹˋʹˌ ˎˉʺˊ˅ʰ˄ 

ʰ˄ʱ˃ʶˋʰ ˋˍˇˎˌ ʱ˄ʵˊʶˌ ˁʰʽ ˍʽˌ ʴˎ˄ʰʾˁʶˌΦ ʅˎ˃ˉʶˊʰˋ˃ʰˍʽˁʱΣ ˇʽ ʴʶ˖ˊʴˇʾ ˍʹˌ ɿˈˍʽʰˌ ʋʾˇˎ ʶ˃˒ʰ˄ʾʸˇˎ˄ ˋʶ 

˃ʶʴʱ˂ʰ ˉˇˋˇˋˍʱ ʶ˄ˈ˔˂ʹˋʹ ˋ˔ʶʵˈ˄ ˋʶ ˈ˂ʰ ˍʰ ˃ʷˊʹ ˍˇˎ ˋ˗˃ʰˍˈˌ ˍˇˎˌ ˁʰʽ ˖ˌ ʶˁ ˍˇˏˍˇˎ ˉˊˇˍʶʾ˄ʶˍʰʽ ʹ 

ʵʽʶ˅ʰʴ˖ʴʺ ˃ʶʴʰ˂ˏˍʶˊʹˌ ˁʰʽ ˉʽˇ ʶ˄ʵʶ˂ʶ˔ˇˏˌ ʷˊʶˎ˄ʰˌ ʰˉˈ ˍʹ˄ ˉʰˊˇˏˋʰΣ ˃ʶ ˋˍˈ˔ˇ ˍʹ ʵʹ˃ʽˇˎˊʴʾʰ 

ˉˊˇˍʱˋʶ˖˄ ˉʰˊʷ˃ʲʰˋʹˌ ˁʰʽ ˍʹ˄ ʶˁˉʰʾʵʶˎˋʹ ˍ˖˄ ˁʰˍˇʾˁ˖˄ ˋˍʹ˄ ʶˊʴˇ˄ˇ˃ʾʰ ˍ˖˄ ˁʽ˄ʺˋʶ˖˄ ˉˇˎ 

ʶˁˍʶ˂ˇˏ˄. 

 

ɽʷ˅ʶʽˌ ˁ˂ʶʽʵʽʱ: ˃ ˎˇˋˁʶ˂ʶˍʽˁʷˌ ʵʽʰˍʰˊʰ˔ʷˌΣ ˒ˎˋʽˁʺ ˃ʰˋˍʾ˔ʰ ʋʾˇˎΣ ʴʶ˖ˊʴˇʾΣ NMQ 

 

ɲʽʶˏʻˎ˄ˋʹ ʰ˂˂ʹ˂ˇʴˊʰ˒ʾʰˌΥ 
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ɼɮʆɮɱʄɮʊɶ ɾʇʁʅɼɳɽɳʆɹɼʍɿ ɲɹɮʆɮʄɮʋʍɿ ʅɳ ɱɳʍʄɱʁʇʅ όɾɮʅʆɹʋʁʃɮʄɮɱʍɱʁʇʅύ  

ʆɶʅ ɿɶʅʁʇ ʋɹʁʇ 

ɳʽˋʰʴ˖ʴʺ 

ʁʽ ˃ˎˇˋˁʶ˂ʶˍʽˁʷˌ ʵʽʰˍʰˊʰ˔ʷˌ όɾʅɲύ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍʹ˄ ʶˊʴʰˋʾʰ ʶʾ˄ʰʽ ʷ˄ʰ ˒ʰʽ˄ˈ˃ʶ˄ˇ ˉˇˎ 

ˍʰ˂ʰʽˉ˖ˊʶʾ ʰˊˁʶˍˇˏˌ ʶˊʴʰʸˈ˃ʶ˄ˇˎˌ ʰ˄ʱ ˍˇ˄ ˁˈˋ˃ˇΦ ɶ ˋˎ˔˄ˈˍʹˍʰ ʶ˃˒ʱ˄ʽˋʺˌ ˍˇˎˌ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ʶʾ˄ʰʽ 

ˎ˕ʹ˂ˈˍʶˊʹ ˋˍˇ ʴʶ˖ˊʴʽˁˈ ˁ˂ʱʵˇΣ ˃ʽʰˌ ˁʰʽ ʴʽʰ ˍˇ нлмр ˋˍʹ˄ ɳΦɳ ˍˇ сф҈ ˍ˖˄ ʰʴˊˇˍ˗˄ ˎˉʷ˒ʶˊʰ˄ ʰˉˈ 

ɾʅɲΣ ʶ˄˗ ˃ˈ˄ˇ ˍˇ рн҈ ˎˉʷ˒ʶˊʶ ʰ˄ˍʾˋˍˇʽ˔ʰ ˋˍʰ ˉ˄ʶˎ˃ʰˍʽˁʱ ʶˉʰʴʴʷ˂˃ʰˍʰ (EU-OSHA, 2019). Th  

ʴʶ˖ˊʴʽˁʱ ʶˉʰʴʴʷ˂˃ʰˍʰ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ˉˊˇˁʰ˂ˇˏ˄ ˁ ˎˊʾ˖ˌ ̝ ˊˈ˄ʽˇ ˉˈ˄ˇ ˋˍʹ ˃ʷˋʹ όXiao et al., 2013; Davis 

& Kotowski, нллтύΣ ˋˏ˄ʵˊˇ˃ˇ ʵˈ˄ʹˋʹˌ ˔ʶˊʽˇˏ-ʲˊʰ˔ʾˇ˄ʰΣ ˇˋˍʶˇʰˊʻˊʾˍʽʵʰ ʴˈ˄ʰˍˇˌ ˁʰʽ ʽˋ˔ʾˇˎ (Walker-

Bone & Palmer, нллнύΣ ˊʺ˅ʶʽˌ ˁʰʽ ˍʶ˄ˇ˄ˍʾˍʽʵʶˌ ˋˍˇˎˌ ˃ˏʶˌ ˍˇˎ ˋˍˊˇ˒ʽˁˇˏ ˉʶˍʱ˂ˇˎ ˁʰʽ ˋˏ˄ʵˊˇ˃ˇ 

ʶ˄ʵˇˁʰˊˉʽʰʾˇˎ ˋ˖˂ʺ˄ʰ (Kirkhorn et al., 2010). ʃʰˊʱʴˇ˄ˍʶˌ ˁʽ˄ʵˏ˄ˇˎ ʰˉˇˍʶ˂ˇˏ˄ ˍˇ ʴˎ˄ʰʽˁʶʾˇ ˒ˏ˂ˇΣ 

ʹ ˃ʶʴʰ˂ˏˍʶˊʹ ʹ˂ʽˁʾʰΣ ˇ ˎ˕ʹ˂ˈˌ ɲɾʅΣ ˍˇ ˁʱˉ˄ʽˋ˃ʰΣ ʹ ʶʻ˄ʽˁˈˍʹˍʰΣ ʹ ˄ˇ˃ˇʻʶˋʾʰ ʴʽʰ ʰˋ˒ʱ˂ʶʽʰ ˋˍʹ˄ 

ʶˊʴʰˋʾʰ όSoares et alΦΣ нлмфύΣ ʰ˂˂ʱ ˁʰʽ ʶˊʴˇ˄ˇ˃ʽˁˇʾ ˈˉ˖ˌ ʱʲˇ˂ʶˌ ˋˍʱˋʶʽˌ ˋ˗˃ʰˍˇˌΣ 

ʶ̄ ʰ˄ʰ˂ʰ˃ʲʰ˄ˈ˃ʶ˄ʶˌ ˁʽ˄ʺˋʶʽˌΣ ˋˎ˄ʶ˔ˈ˃ʶ˄ʹ ʶˊʴʰˋʾʰ ʴʽʰ ф-мн˗ˊʶˌΣ ˋʺˁ˖˃ʰ ˔ʶˊʽ˗˄ ˉʱ˄˖ ʰˉˈ ˍˇ 

ˁʶ˒ʱ˂ʽ (Thetkathuek et al., 2018), ˔ˊʺˋʹ ˔ʶʽˊ˖˄ʰˁˍʽˁ˗˄ ʶˊʴʰ˂ʶʾ˖˄ (Bairwa et al., нлннύ ˁʰʽ 

˃ʹ˔ʰ˄ʹ˃ʱˍ˖˄ ʵˈ˄ʹˋʹˌ ˈˉ˖ˌ ˍˊʰˁˍʷˊ ˁʰʽ ˔ˇˊˍˇˁˇˉˍʽˁʱ (Benos et al., 2020). ʁʽ ˁʱˍˇʽˁˇʽ ˍʹˌ ˄ˈˍʽʰˌ 

ʋʾˇˎΣ ʰ˄ʱ˃ʶˋʰ ˋˍʽˌ ʵʽʱ˒ˇˊʶˌ ʴʶ˖ˊʴʽˁʷˌ ʶˊʴʰˋʾʶˌ ˉˇˎ ʶˁˍʶ˂ˇˏ˄Σ ˋʶ ˃ʶʴʱ˂ˇ ʲʰʻ˃ˈ ʰˉʰˋ˔ˇ˂ˇˏ˄ˍʰʽ ˃ʶ 

ˍʹ˄ ˉʰˊʰʴ˖ʴʺ ˍʹˌ ʊˎˋʽˁʺˌ ɾʰˋˍʾ˔ʰˌ ʋʾˇˎΣ ʁ ˄ˈˌ ˃ˇ˄ʰʵʽˁˇˏ ˉˊˇʿˈ˄ˍˇˌ ˃ ʶ ˉˇ˂ˏ ʽʵʽʰʾˍʶˊʹ ʵʽʰʵʽˁʰˋʾʰ 

ˁʰ˂˂ʽʷˊʴʶʽʰˌΣ ˁʰʻʰˊʽˋ˃ˇˏ ˁʰʽ ʶˉʶ˅ʶˊʴʰˋʾʰˌΦ ɾʱ˂ʽˋˍʰΣ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ ɴ˄˖ˋʹ ɾʰˋˍʽ˔ˇˉʰˊʰʴ˖ʴ˗˄ 

ʋʾˇˎΣ ˍˇ нлмп ʹ ˍʶ˔˄ˇʴ˄˖ˋʾʰ ˍʹˌ ˉʰˊʰʵˇˋʽʰˁʺˌ ˁʰ˂˂ʽʷˊʴʶʽʰˌ ˍʹˌ ˃ʰˋˍʾ˔ʰˌ ʁ ˄ˍʱ˔ʻʹˁʶ ˋ̱ ˇ˄ ˁʰˍʱ˂ˇʴˇ 

ˍʹˌ ʱˎ˂ʹˌ ˉˇ˂ʽˍʽˋˍʽˁʺˌ ˁ˂ʹˊˇ˄ˇ˃ʽʱˌ ʰˉˈ ˍʹ˄ UNESCO.  

ʅˁ ˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ʶˊʴʰˋʾʰˌ ʺˍʰ˄ ʹ ˁʰˍʰʴˊʰ˒ʺ ˃ˎˇˋˁʶ˂ʶˍʽˁ˗˄ ʵʽʰˍʰˊʰ˔˗˄ ˉˇˎ 

ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍʹ ˃ʰˋˍʽ˔ˇˁʰ˂˂ʽʷˊʴʶʽʰ.  

ɾʷʻˇʵˇˌ 

ɲʶʾʴ˃ʰ 

ɲʶʾʴ˃ʰ ˍʹˌ ˉʰˊˇˏˋʰˌ ʷˊʶˎ˄ʰˌ ʰˉˇˍʷ˂ʶˋʰ˄ рм ˁʱˍˇʽˁˇʽ ˍ˖˄ ɾʰˋˍʽ˔ˇ˔˖ˊʾ˖˄ ˍʹˌ ɿˈˍʽʰˌ ʋʾˇˎ, 

ˁˎˊʾ˖ˌ ʰˉˈ ˍʰ ˔˖ˊʽʱ ʃˎˊʴʾΣ ɿʷ˄ʹˍʰΣ ɾʶˋˍʱΣ ɰˇˎ˄ˈΣ ɼʰˍʰˊˊʱˁˍʹˌ ˁʰʽ ɼʰ˂ʰ˃˖ˍʺΦ ʅˎ ʴˁʶˁˊʽ˃ʷ˄ʰ 

ˋˎ˃˃ʶˍʶʾ˔ʰ˄Υ оф ʴˎ˄ʰʾˁʶˌ ˁʰʽ мн ʱ˄ˍˊʶˌΣ ʹ˂ʽˁʾʰˌ смΣптʶˍ˗˄Σ ʲʱˊˇˎˌ 74,96kgΣ ˏ˕ˇˎˌ 164,96cmΣ ɰɾɹ 

27,41kg/m2. ˁʰʽ ˃ʶ омΣлн ˔ˊˈ˄ʽʰ ʶ˄ʰˋ˔ˈ˂ʹˋʹˌ ˃ʶ ˍʹ˄ ˉʰˊʰʴ˖ʴʺ ˃ʰˋˍʾ˔ʰˌΦ 

ʃʶʽˊʰ˃ʰˍʽˁˈˌ ˋ˔ʶʵʽʰˋ˃ˈˌ  

ɱʽʰ ˍʹ ʵʽʶ˅ʰʴ˖ʴʺ ˍʹˌ ʷˊʶˎ˄ʰˌ ʵʽʰ˃ˇˊ˒˗ʻʹˁʶ ʶʽʵʽˁˈ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ ˉˇˎ ʰˉˇˍʶ˂ˇˏ˄ˍʰ˄ ʰˉˈ 

ʷ˄ʰ ʴʶ˄ʽˁˈ ˁʰʽ ʷ˄ʰ ʶʽʵʽˁˈ ˃ʷˊˇˌΦ ʆˇ ʴʶ˄ʽˁˈ ˃ʷˊˇˌ ʰ˒ˇˊˇˏˋʶ ʵʹ˃ˇʴˊʰ˒ʽˁʱ ˋˍˇʽ˔ʶʾʰ ˁʰʻ˗ˌ ˁʰʽ 

ʶˊ˖ˍʺˋʶʽˌ ˋ˔ʶˍʽˁʷˌ ˃ʶ ˍʹ˄ ˉʰˊʰʴ˖ʴʺ ˃ʰˋˍʾ˔ʰˌΣ ʶ˄˗ ˍˇ ʶʽʵʽˁˈ ˃ʷˊˇˌ ʰˉˇˍʶ˂ˇˏˋʶ ˍˇ bƻǊdic 

aǳǎŎǳƭƻǎƪŜƭŜǘŀƭ 5ƛǎƻǊŘŜǊǎ vǳŜǎǘƛƻƴƴŀƛǊŜ όbavύΣ ʷ˄ʰ ˉʰʴˁˈˋ˃ʽˇ ˁ˂ʽ˄ʽˁˈ ʶˊʴʰ˂ʶʾˇ ˉˇˎ ʷ˔ʶʽ 

˃ʶˍʰ˒ˊʰˋˍʶʾ ˁʰʽ ˋˍʰʻ˃ʽˋˍʶʾ ˋˍʹ˄ ʶ˂˂ʹ˄ʽˁʺ ʴ˂˗ˋˋʰ όAntonopoulou et al., 2004). ɳˉʶʽʵʺ ʰˊˁʶˍˇʾ ʰˉˈ 

ˍˇˎˌ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ʺˍʰ˄ ʱ˄ʻˊ˖ˉˇʽ ˃ʶʴʱ˂ʹˌ ʹ˂ʽˁʾʰˌ ˁʰʽ ʵˎˋˁˇ˂ʶˏˇ˄ˍʰ˄ ˃ʶ ˍʹ ʴˊʰ˒ʺ ˁʰʽ ˍʹ˄ 

ʰ˄ʱʴ˄˖ˋʹΣ ʹ ˋˎ˃ˉ˂ʺˊ˖ˋʹ ʴʽ˄ˈˍʰ˄ ˉʱ˄ˍʰ ˃ʶ ˍʹ˄ ˉʰˊˇˎˋʾʰ ˍˇˎ ʶˊʶˎ˄ʹˍʺ ˃ʶ ˍʹ ˃ˇˊ˒ʺ ˋˎ˄ʷ˄ˍʶˎ˅ʹˌΦ 

ɮ˅ʾʸʶʽ ˄ʰ ʰ˄ʰ˒ʶˊʻʶʾ ˈˍʽ ʹ ˋˎ˂˂ˇʴʺ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ʷʴʽ˄ʶ ˍˇˎˌ ˔ʶʽ˃ʶˊʽ˄ˇˏˌ ˃ʺ˄ʶˌ ˁʰˍʱ ˍʹ ˒ʱˋʹ ˉˇˎ 

ʴʾ˄ʶˍʰʽ ˇ ˁʰʻʰˊʽˋ˃ˈˌ ˍʹˌ ˃ʰˋˍʾ˔ʰˌ ˁʰˍΩ ˇʾˁˇ˄. ɮˎˍˈ ˉʶˊʽˇˊʾʸʶʽ ˍʹ˄ ʷˊʶˎ˄ʰ ˁʰʻ˗ˌ ˇʽ ʶˉʾˉˇ˄ʶˌ 

ʴʶ˖ˊʴʽˁʷˌ ʶˊʴʰˋʾʶˌ ʴˏˊ˖ ʰˉˈ ˍˇ ˃ʰˋˍʽ˔ˈʵʶ˄ˍˊˇ (Pistachia Lentiscus var. Chia) ʴʾ˄ˇ˄ˍʰʽ ˍˇˎˌ 

ˁʰ˂ˇˁʰʽˊʽ˄ˇˏˌ ˃ʺ˄ʶˌΦ 
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ɯˋˁʹˋʹ ˁʰʽ ɾˎˇˋˁʶ˂ʶˍʽˁʷˌ ɼʰˁ˗ˋʶʽˌ ϧ ʃʰʻʺˋʶʽˌ 

 
 

 

 

ʅˍʰˍʽˋˍʽˁʺ ʰ˄ʱ˂ˎˋʹ 

ɱʽʰ ˍʹ˄ ʶˉʶ˅ʶˊʴʰˋʾʰ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˉʶˊʽʴˊʰ˒ʽˁʷˌ ˋˍʰˍʽˋˍʽˁʷˌ ˃ʷʻˇʵˇʽ 

ˁʰʽ ˇ ʷ˂ʶʴ˔ˇˌ t-test ʴʽʰ ʰ˄ʶ˅ʱˊˍʹˍʰ ʵʶʾʴ˃ʰˍʰΦ ʆˇ ʶˉʾˉʶʵˇ ˋʹ˃ʰ˄ˍʽˁˈˍʹˍʰˌ p ˇˊʾˋˍʹˁʶ ˃ʽˁˊˈˍʶˊˇ ˍˇˎ 

0,05. 

ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ 

ɶ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ʷʵʶʽ˅ʶ ˈˍʽ ˇʽ ˁʱˍˇʽˁˇʽ ʰˋ˔ˇ˂ˇˏ˄ˍʰ˄ ʰˊˁʶˍʱ ˔ˊˈ˄ʽʰ ˃ʶ ˍʹ˄ 

ˉʰˊʰʴ˖ʴʺ ˃ʰˋˍʾ˔ʰˌΣ ˈˉˇˎ ˍˇ о9,22҈ ˃ʶˍˊˇˏˋʶ ʰˉˈ нс ʷ˖ˌ рл ˔ˊˈ˄ʽʰ ˁʰʽ ˍˇ м3,73% h ˉˈ рм ʷ˖ˌ тп 

˔ˊˈ˄ʽʰΦ ɳˉʽˉ˂ʷˇ˄ ˃ˈ˄ˇ ˍˇ рр҈ ʺˍʰ˄ ˁʰˍʱ ˁˏˊʽˇ ʶˉʱʴʴʶ˂˃ʰ ʴʶ˖ˊʴˇʾΣ ʶ˄˗ ʰˉˈ ˍˇˎˌ ˎˉˈ˂ˇʽˉˇˎˌΣ ˍˇ 

офΣмо҈ ʺˍʰ˄ ˋˎ˄ˍʰ˅ʽˇˏ˔ˇʽΣ ˍˇ нмΣтп҈ ʽʵʽ˖ˍʽˁˇʾ ˎˉʱ˂˂ʹ˂ˇʽ ˁʰʽ ˍˇ мтΣоф҈ ʵʹ˃ˈˋʽˇʽ ˎˉʱ˂˂ʹ˂ˇʽΦ 

ɮ˅ʽˇˋʹ˃ʶʾ˖ˍˇ ʶʾ˄ʰʽ ˈˍʽ ˍˇ тлΣрф҈ ʰˋ˔ˇ˂ˇˏˍʰ˄ ˁʰʽ ˃ʶ ʱ˂˂ʶˌ ˁʰ˂˂ʽʷˊʴʶʽʶˌ ˉʷˊʰ ʰˉˈ ˍʹ ˃ʰˋˍʾ˔ʰΣ ʰˉˈ 

ˍʽˌ ˇˉˇʾʶˌ ˍˇ рмΣпо҈ ʺˍʰ˄ ʶ˂ʰʽˇˉʰˊʰʴ˖ʴʺ ˁʰʽ ˍˇ омΣпо҈ ʶ˂ʽʷˌ ˃ʶ ˇˉ˖ˊˇˁʹˉʶˎˍʽˁʱΦ ʂˋˇ˄ ʰ˒ˇˊʱ ˍʹ 

˔ˊʺˋʹ ˃ʹ˔ʰ˄ʹ˃ʱˍ˖˄ ʵˈ˄ʹˋʹˌ ό˔ˇˊˍˇˁˇˉˍʽˁʱΣ ʰ˂ˎˋˇˉˊʾˇ˄ʰ ˁ˂ˉύ ˉʷˊʰ ʰˉˈ ˍʰ ˉʰˊʰʵˇˋʽʰˁʱ ʶˊʴʰ˂ʶʾʰΣ 

ˍˇ рсΣус҈ ˍ˖˄ ˁʰˍˇʾˁ˖˄ ʶˉʽ˒ˇˊˍʽʸˈˍʰ˄ ʰˉˈ ʰˎˍʱΦ ɮˉˈ ˍʽˌ ʰˉʰ˄ˍʺˋʶʽˌ ˋˍˇ NMQ, ˋˍʹ˄ ʶˊ˗ˍʹˋʹ ˖ˌ 

ˉˊˇˌ ˍʹ˄ ʶ˃˒ʱ˄ʽˋʹ ˉˈ˄ˇˎ ˍˇˎˌ ˍʶ˂ʶˎˍʰʾˇˎˌ мн ˃ʺ˄ʶˌ όʅ˔ʺ˃ʰ мύ, ˁ ˎˊʾʰˊ˔ʹ ʰ˄ʰˍˇ˃ʽˁʺ ˉʶˊʽˇ˔ʺ ʺˍʰ˄ ʹ 

ˇˋ˒ˎʿˁʺ ˍˈˋˇ ˋˍˇ ˋˏ˄ˇ˂ˇ ˈˋˇ ˁʰʽ ˋˍˇˎˌ ʱ˄ˍˊʶˌ ˁʰʽ ˍʽˌ ʴˎ˄ʰʾˁʶˌ όʅ˔ʺ˃ʰ нύΦ 

 

 

ʅ˔ʺ˃ʰ мΦ ʅ˔ʹ˃ʰˍʽˁʺ ʰˉʶʽˁˈ˄ʽˋʹ ̱ ˖˄ ˉˇˋˇˋˍ˗˄ ҈ ʶ˃˒ʱ˄ʽˋʹˌ ˉˈ˄ˇˎ ʰ˄ʱ ʰ˄ʰˍˇ˃ʽˁʺ ˉʶˊʽˇ˔ʺ ˍˇˎˌ 

ˍʶ˂ʶˎˍʰʾˇˎˌ мн ˃ʺ˄ʶˌΦ 

 

ʅ˔ʺ˃ʰ нΦ ʅ˔ʹ˃ʰˍʽˁʺ ʰˉʶʽˁˈ˄ʽˋʹ ˍ˖˄ ˉˇˋˇˋˍ˗˄ ҈ ʶ˃˒ʱ˄ʽˋʹˌ ˉˈ˄ˇˎ ˋʶ ˁʱʻʶ ˒ˏ˂ˇ ʰ˄ʱ ʰ˄ʰˍˇ˃ʽˁʺ 

ˉʶˊʽˇ˔ʺ ˍˇˎˌ ˍʶ˂ʶˎˍʰʾˇˎˌ мн ˃ʺ˄ʶˌΦ    
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ʅˎʸʺˍʹˋʹ ς ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ 

ɶ ʶˉʽˁˊʱˍʹˋʹ ˍʹˌ ˇˋ˒ˎʰ˂ʴʾʰˌ ˁʰˍʱ улΣоф҈ ʺˍʰ˄ ʰ˄ʰ˃ʶ˄ˈ˃ʶ˄ʹ ˁʰʽ ʶˉʽʲʶʲʰʽ˗˄ʶʽ ˍʽˌ ˃ʶ˂ʷˍʶˌ 

ˍ̌  ˎXiao ˁ ʰʽ ˋˎ˄Φ όнлмоύΣ ˍˇˎ Bairwa ˁ ʰʽ ˋˎ˄Φ όнлннύ ˁʰʽ ˍ˖˄ Walker-Bone & Palmer (2002). ʆʰ ˎ˕ʹ˂ʱ 

ˉˇˋˇˋˍʱ ˋˍʽˌ ˖˃ˇˉ˂ʰˍʽʰʾʶˌ ˉʶˊʽˇ˔ʷˌ тнΣрр҈ ˁʰʽ ˍʰ ˔ʷˊʽʰ слΣту҈Σ ʶˉʾˋʹˌΣ ʰ˄ʰ˒ʷˊˇ˄ˍʰʽ ˋˍʹ ˄

ʰ˄ʰˋˁˇˉʽˁʺ ˃ʶ˂ʷˍʹ ˍˇˎ Bairwa όнлннύ ʹ ˇˉˇʾʰ ʶ˄ˇ˔ˇˉˇʽʶʾ ˁˎˊʾ˖ˌ ˍʹ ˔ˊʺˋʹ ˉʰˊʰʵˇˋʽʰˁ˗˄ 

ʶˊʴʰ˂ʶʾ˖˄Φ ʁʽ ʶ˄ˍˇ˄ˈˍʶˊʶˌ ʵʽʰ˒ˇˊʷˌ ˋˍʰ ˉˇˋˇˋˍʱ ˉˈ˄ˇˎ ˍ˖˄ ʰ˄ˍˊ˗˄ ˁʰʽ ˍ˖˄ ʴˎ˄ʰʽˁ˗˄ 

ˉʰˊʰˍʹˊˇˏ˄ˍʰʽ ˋˍˇˎˌ ˗˃ˇˎˌ ˃ʶ нфΣрл҈Σ ˋˍʰ ʽˋ˔ʾʰ нсΣол҈ ˁʰʽ ˋˍˇ ʱ˄˖ ˃ʷˊˇˌ ˍʹˌ ˊʱ˔ʹˌ нпΣол҈Φ ɮˎˍˈ 

ʾˋ˖ˌ ˇ˒ʶʾ˂ʶˍʰʽ ˋˍʽˌ ʰ˄ʰˍˇ˃ʽˁʷˌ ʵʽʰ˒ˇˊʷˌ ˍ˖˄ ʵˏˇ ˒ˏ˂˖˄ ˋˍʰ ʽˋ˔ʾʰΣ ˁʰʻ˗ˌ ˁʰʽ ˋˍˇ ʴʶʴˇ˄ˈˌ ˈˍʽ ʹ 

ʷˊʶˎ˄ʰ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˋˍʹ ˒ʱˋʹ ˈˉˇˎ ˇʽ ʴˎ˄ʰʾˁʶˌ ʵʰˉʰ˄ˇˏ˄ ʰˊˁʶˍʷˌ ˗ˊʶˌ ˁʰʻʽˋˍʷˌ 

ˁʰʻʰˊʾʸˇ˄ˍʰˌ ˃ʶ ˃ʰ˔ʰʽˊʱˁʽʰ ˁʱʻʶ ʷ˄ʰ ˁˇ˃˃ʱˍʽ ˃ʰˋˍʾ˔ʰˌΣ ʶ˄˗ ˇʽ ʱ˄ˍˊʶˌ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˂ʽʴˈˍʶˊˇ ˋ˘ 

ʰˎˍˈΦ ʅˎ˄ˇ˂ʽˁʱΣ ˍʰ ˉˇˋˇˋˍʱ ˍˇˎ ˉˈ˄ˇˎ ʺˍʰ˄ ˎ˕ʹ˂ʱ ˋʶ ˈ˂ʰ ˍʰ ˃ʷˊʹ ˍˇˎ ˋ˗˃ʰˍˇˌΦ  

ɼʰˍʰ˂ʺʴˇ˄ˍʰˌΣ ʹ ˉʰˊˇˏˋʰ ʷˊʶˎ˄ʰ ʶˉʽ˔ʶʾˊʹˋʶ ˄ʰ ˁʰˍʰʴˊʱ˕ʶʽ - ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ ˃ʶ˂ʷˍʹ ˃ʰˌ 

ʰˉˈ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ˍʹˌ ʵʶʵˇ˃ʷ˄ʹˌ ˔ˊˇ˄ʽˁʺˌ ˋˍʽʴ˃ʺˌ - ɹ ʽʰ ˉˊ˗ˍʹ ˒ˇˊʱ ˍʽˌ ɾʅɲ ˋʶ ˃ʰˋˍʽ˔ˇˉʰˊʰʴ˖ʴˇˏˌΦ 

ɶ ʷ˄ˍˇ˄ʹ ʶ˃˒ʱ˄ʽˋʹ ˉˈ˄ˇˎ ˁʰʻʽˋˍʱ ʰ˄ʰʴˁʰʾʰ ˍʹ ʵʽʶˊʶˏ˄ʹˋʹ ˍˇˎ ˉˊˇʲ˂ʺ˃ʰˍˇˌΦ ɼʰˍʱ ˋˎ˄ʷˉʶʽʰΣ 

˂ʰ˃ʲʱ˄ˇ˄ˍʰˌ ˎˉˈ˕ʹ ˍˇˎˌ ˉʶˊʽˇˊʽˋ˃ˇˏˌ ˍʹˌ ʷˊʶˎ˄ʱˌ ˃ʰˌΣ ˉˊˇˍʶʾ˄ˇ˄ˍʰʽ ˃ʶ˂ʷˍʶˌ ʶˊʴˇ˄ˇ˃ʽˁʺˌ 

ʰ˄ʱ˂ˎˋʹˌ ˍ˖˄ ʴʶ˖ˊʴʽˁ˗˄ ˁʰʻʹˁˈ˄ˍ˖˄ ʰ˂˂ʱ ˁʰʽ ˉʰˊʶ˃ʲʱˋʶ˖˄ ˋʶ ˃ʶʴʰ˂ˏˍʶˊʰ ʵʶʾʴ˃ʰˍʰ ˁʰʽ ʱ˂˂ʶˌ 

˒ʱˋʶʽˌ ˍʹˌ ˁʰ˂˂ʽʷˊʴʶʽʰˌΣ ˋˍˇ˔ʶˏˇ˄ˍʰˌ ˋˍʹ ʻʶˊʰˉʶˎˍʽˁʺ ʱˋˁʹˋʹ ˁʰʽ ˍʹ˄ ʶˊʴˇ˄ˇ˃ʽˁʺ ʶˁˉʰʾʵʶˎˋʹ ˍ˖˄ 

˃ʰˋˍʽ˔ˇˉʰˊʰʴ˖ʴ˗˄Φ 

ɰʽʲ˂ʽˇʴˊʰ˒ʾʰ 

ɮ˄ˍ˖˄ˇˉˇˏ˂ˇˎ ɾΦɲΦ όнллуύΦ ʁʽ ˃ˎˇˋˁʶ˂ʶˍʽˁʷˌ ʵʽʰˍʰˊʰ˔ʷˌ όɾʅɲύ ˋˍʹ˄ ʃˊ˖ˍˇʲʱʻ˃ʽʰ ʊˊˇ˄ˍʾʵʰ ʇʴʶʾʰˌ ˋˍʹ˄ 
ɼˊʺˍʹ ˁʰʽ ʹ ʵʽʰ˔ʶʾˊʽˋʺ ˍˇˎˌ. ɲʽʵʰˁˍˇˊʽˁʺ ɲʽʰˍˊʽʲʺ, ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɼˊʺˍʹˌ, ɳ˂˂ʱʵʰ 

Antonopoulou M., Ekdahl C., Sgantzos M., Antonakis N. & Lionis C. (2004) Translation and standardisation into 
Greek of the standardised general Nordic questionnaire for the musculoskeletal symptoms. The European 
Journal of General Practice, 10:1, pp.33-34. DOI: 10.3109/13814780409094226  

Bairwa R., Meena M.L., Dangayach G. & Jain R. (2022). Prevalence of Musculoskeletal Disorders Among the 
Agricultural Workers: A Review. Ergonomics for Design and Innovation, Humanizing Work and Work 
Environment: Proceedings of HWWE 2021 pp.439-446. https://doi.org/10.1007/978-3-030-94277-9_38 

Benos L., Tsaopoulos D. & Bochtis D. (2020). A Review on Ergonomics in Agriculture. Part II: Mechanized 
Operations. Applied Sciences 10, no. 10: 3484. DOI:10.3390/app10103484 

Davis K.G. & Kotowski S.E. (2007). Understanding the ergonomic risk for musculoskeletal disorders in the United 
States agricultural sector. American Journal of Industrial Medicine, 50(7), pp. 501ς511. 

(EU-OSHA) European Agency For Safety And Health At Work (2019). Summary - Work-related musculoskeletal 
disorders: prevalence, costs, and demographics in the EU. ɶ˃ʶˊˇ˃ʹ˄ʾʰ ʰ˄ʱˁˍʹˋʹˌΥ ф-5-2023 
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ɯˋˁʹˋʹ ˁʰʽ ɾˎˇˋˁʶ˂ʶˍʽˁʷˌ ɼʰˁ˗ˋʶʽˌ ϧ ʃʰʻʺˋʶʽˌ 
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Democritus University of Thrace, D.P.E.S.S., Komotini 

 

Abstract 

Work-related musculoskeletal disorders are a phenomenon that occurs many employers 

worldwide. It seems that agricultural professions are a cause of many overuse syndromes and chronic 

low back pain, because of repetitive manual work as well as operating machines. Among various 

agricultural tasks, southern Chios habitants are mainly occupied with Chios Mastic Gum, a natural 

product with unique harvesting, sorting, and cleaning procedure. Therefore, the aim of this study was 

the recording of musculoskeletal disorders related to mastic gum cultivation. Sample of this research 

were 51 southern Chios habitants who produce mastic gum and more specifically 39 females and 12 

males, of age 61,47 years, with weight 74,96kg, height 164,96cm, ɰɾɹ 27,41kg/m2. and 31,02 years of 

work in mastic gum production. For the recording, Nordic Musculoskeletal Disorders Questionnaire 

(NMQ) was used in adjustment of the Greek translation by Dr Antonopoulou Maria. Results showed 

that in the past 12 months pain occurrence was 80,39% in low back, 72,55% shoulders, 64,71% knees, 

60,78% wrists/hands, 56,86% neck, 49,01% elbows, 45,1% hips, 35,29% upper back and 33,33% 

ankles/feet. Furthermore, differences occurred in locomotive organs pain between males and females. 

In conclusion, Southern Chios agriculturers appear in a large degree troubles almost in every body 

region, therefore further and more detailed research needs to be conducted towards the creation of 

intervention protocols as well as habitantsΩ ŜǊƎƻƴƻƳƛŎ ŜŘǳŎŀǘƛƻƴΦ 

 

Key words: musculoskeletal disorders, Chios mastic gum, agriculturers, NMQ 
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ɳʊɮʄɾʁɱɳʅ ʆʁʇ Ch!a wh[[9w ʅɳ ʋʍʄʁʇʅ ɮɸɽɶʅɶʅ ɼɮɹ ɮɿɮʌʇʋɶʅ 

ʊ˂˗ˊˇˎ ɳΦΣ ɾʱ˂˂ʽˇˎ ʃΦΣ ɱʽˇˋ˒ˍˋʾʵˇˎ ɮΦΣ ʋʰˍʸʹʴʶ˖ˊʴʽʱʵʹˌ ɮΦΣ ɰˇˋʲˇ˂ʾʵˇˎ ɼΦ 

ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʆΦɳΦʊΦɮΦɮΦΣ ɼˇ˃ˇˍʹ˄ʺ 

ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸʶˋˋʰ˂ʾʰˌΣ Σ ʆΦɳΦʊΦɮΦɮΦΣ ʆˊʾˁʰ˂ʰ  

 

ʃʶˊʾ˂ʹ˕ʹ 

ʆˇ CƻŀƳ wƻƭƭŜǊ όCwύ ʺ ʰ˂˂ʽ˗ˌ ʰ˒ˊ˗ʵʹˌ ˁˏ˂ʽ˄ʵˊˇˌ όʶ˂ʰ˒ˊˏˌΣ ˁˎ˂ʽ˄ʵˊʽˁˈˌ ˋ˖˂ʺ˄ʰˌ ʰˉˈ 
ˋˎ˃ˉʽʶˋ˃ʷ˄ˇ ʰ˒ˊˈύ ʶʾ˄ʰʽ ʷ˄ʰ ʶˎˊʷ˖ˌ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˃ʶ˄ˇ ʶˊʴʰ˂ʶʾˇ ʴʽʰ ˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ 
ʰˎˍˇ˃ˎˇˉʶˊʽˍˇ˄ʽʰˁʺˌ ʰˉʶ˂ʶˎʻʷˊ˖ˋʹˌ ˋʶ ʰʻ˂ʹˍʷˌ ˈ˂˖˄ ˍ˖˄ ʶˉʽˉʷʵ˖˄Σ ʰˉˈ ʰʻ˂ʹˍʷˌ ʰ˄ʰ˕ˎ˔ʺˌ ʷ˖ˌ 
ʶˉʰʴʴʶ˂˃ʰˍʾʶˌ ʰʻ˂ʹˍʷˌΦ ɳʾ˄ʰʽ ʷ˄ʰ ˈˊʴʰ˄ˇ ʰˎˍˇʵʽʱˍʰˋʹˌ ˁʰʽ ʰˎˍˇ˃ʱ˂ʰ˅ʹˌ ˉˇˎ ʵʽʰˍʾʻʶˍʰʽ ˋʶ ˃ʽʰ 
ˉ˂ʹʻ˗ˊʰ ˋ˔ʹ˃ʱˍ˖˄Σ ˉˎˁ˄ˇˍʺˍ˖˄ ˁʰʽ ʶˉʽ˒ʰ˄ʶʽ˗˄Σ ʰˉˈ ˂ʶʾʰ ˁʰʽ ˃ʰ˂ʰˁʱ ʷ˖ˌ ˋˁ˂ʹˊʱ ˁʰʽ ʰ˄ʱʴ˂ˎ˒ʰΦ 
ʋˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˁˎˊʾ˖ˌ ˋʶ ˉˊˇʴˊʱ˃˃ʰˍʰ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˍˊʰˎ˃ʰˍʽˋ˃˗˄Σ ʴʽʰ ʰˋˁʺˋʶʽˌ 
ʶ˄ʵˎ˄ʱ˃˖ˋʹˌ  ˍˇˎ ˁˇˊ˃ˇˏΣ ʴʽʰ ˍʹ˄ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ʽˋˇˊˊˇˉʾʰˌ ʰ˂˂ʱ ˁʰʽ ˍʹ  ˋˎ˄ˇ˂ʽˁʺ ˎʴʶʾʰ ˍˇˎ ˃ˎʿˁˇˏ 
ʽˋˍˇˏΣ ˁʱ˄ˇ˄ˍʰˌ ˉʰˊʱ˂˂ʹ˂ʰ ˃ʰˋʱʸ όʰˎˍˇ˃ʱ˂ʰ˅ʹύΦ ʁ ˁˏˊʽˇˌ ˋˍˈ˔ˇˌ ˁʰʽ ˋˁˇˉˈˌ ʰˎˍʺˌ ˍʹˌ 
ʲʽʲ˂ʽˇʴˊʰ˒ʽˁʺˌ ʰ˄ʰˋˁˈˉʹˋʹˌ ʺˍʰ˄ ˄ʰ ʶˊʶˎ˄ʺˋˇˎ˃ʶ ʰ˄ ʹ ˔ˊʺˋʹ ˍ˖˄ ŦƻŀƳ ǊƻƭƭŜǊǎ ʷ˔ʶʽ ʻʶˍʽˁʺΣ 
ʰˊ˄ʹˍʽˁʺ ʺ ˁʰ˃ʾʰ ʶˉʾˉˍ˖ˋʹ ˋˍˇ ʶˏˊˇˌ ˁʾ˄ʹˋʹˌΣ ˋˍʹ˄ ʰˉˈ-ˁʰˍʱˋˍʰˋʹ ˁʰʽ ˋˍʹ˄ ʰˉˈʵˇˋʹ ˍ˖˄ 
ʰʻ˂ʹˍ˗˄κʰˋˁˇˏ˃ʶ˄˖˄Φ ɳˉʽˉ˂ʷˇ˄Σ ʶˉʶʽʵʺ ˍʰ ŦƻŀƳ ǊƻƭƭŜǊǎ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˉ˂ʷˇ˄ ˋˎˋˍʹ˃ʰˍʽˁʱ ˋʶ 
˃ˇˊ˒ʷˌ ʱˋˁʹˋʹˌ ˈˉ˖ˌ ȅƻƎŀΣ ǇƛƭŀǘŜǎΣ ŎǊƻǎǎ ŦƛǘΣ ŎǊƻǎǎǘǊŀƛƴƛƴƎΣ ʻʶˊʰˉʶˎˍʽˁʺ ʱˋˁʹˋʹΣ ŎƭƛƴƛŎŀƭ ǇƛƭŀǘŜǎ ˁ˂ˉ 
ˉˇˎ ʶʾ˄ʰʽ ʱˁˊ˖ˌ ʵʽʰʵʶʵˇ˃ʷ˄ʰΣ ʶʾ˄ʰʽ ˋʹ˃ʰ˄ˍʽˁˈ ˄ʰ ʴ˄˖ˊʾʸˇˎ˃ʶ ˍʹ ˋ˖ˋˍʺ ˃ʷʻˇʵˇ ˉʰˊʷ˃ʲʰˋʹˌ ʴʽʰ ˄ʰ 
ˎˉʱˊ˅ˇˎ˄ ˍʰ ʶˉʽʻˎ˃ʹˍʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰΦ ɱʽʰ ˄ʰ ˉˊʰʴ˃ʰˍˇˉˇʽʹʻʶʾ ʹ ʲʽʲ˂ʽˇʴˊʰ˒ʽˁʺ ʰ˄ʰˋˁˈˉʹˋʹ 
˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˃ʹ˔ʰ˄ʷˌ ʰ˄ʰʸʺˍʹˋʹˌ ˁʰʽ ʶˉʽ˂ʷ˔ʻʹˁʰ˄ ʰ˅ʽˇ˂ˇʴʹ˃ʷ˄ʶˌΣ ʰʴʴ˂ˈ˒˖˄ʶˌ ʵʹ˃ˇˋʽʶˏˋʶʽˌ 
˃ʶ ˁˊʽˍʷˌΣ ʷˊʶˎ˄ʶˌ ˉˇˎ ˃ʶˍˊˇˏˋʰ˄ ˍʽˌ ʶˉʽʵˊʱˋʶʽˌ ˍʹˌ ʰˎˍˇˉˊˇˁʰ˂ˇˏ˃ʶ˄ʹˌ ˃ˎˇˉʶˊʽˍˇ˄ʽʰˁʺˌ 
ʰˉʶ˂ʶˎʻʷˊ˖ˋʹˌ ˃ʶ ˍʹ ˔ˊʺˋʹ ŦƻŀƳ ǊƻƭƭŜǊ ˋˍˇ ʶˏˊˇˌ ˁʾ˄ʹˋʹˌ ˍ˖˄ ʰˊʻˊ˗ˋʶ˖˄Σ ˍʹ ʵˏ˄ʰ˃ʹΣ ˍʹ˄ 
ʽˋˇˊˊˇˉʾʰΣ ˍˇ˄ ˇ˅ˏ ˃ˎʿˁˈ ˉˈ˄ˇΣ ˍʹ˄ ʰʾˋʻʹˋʹ ˍˇˎ ˉˈ˄ˇˎ ˁʰʽ ˍʹ ˃ˎʿˁʺ ʰˉˈʵˇˋʹΣ ʷˊʶˎ˄ʶˌ ˉˇˎ ˋˏʴˁˊʽ˄ʰ˄ 
ʷ˄ʰ ˉˊˈʴˊʰ˃˃ʰ ˉʰˊʷ˃ʲʰˋʹˌ ˃ʶ ˔ˊʺˋʹ ŦƻŀƳ ǊƻƭƭŜǊ ˃ʶ ʱ˂˂ʹ ˉʰˊʶ˃ʲʰˍʽˁʺ ˃ʷʻˇʵˇ ʺκˁʰʽ ˃ʶ ˃ʽʰ ˇ˃ʱʵʰ 
ʶ˂ʷʴ˔ˇˎ ˁʰʽ ʷˊʶˎ˄ʶˌ ˉˇˎ ˋˎ˄ʷˁˊʽ˄ʰ˄ ʵˏˇ ˉˊˇʴˊʱ˃˃ʰˍʰ ˉʰˊʷ˃ʲʰˋʹˌ ˃ʶ ˔ˊʺˋʹ ʵʽʰ˒ˇˊʶˍʽˁ˗˄ ŦƻŀƳ 
ǊƻƭƭŜǊΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ˉʰˊˇˏˋʰˌ ʰ˄ʰˋˁˈˉʹˋʹˌ ˎˉˇʵʹ˂˗˄ˇˎ˄ ˈˍʽΣ ˃ʶ ˍʹ˄ ˍʶ˔˄ʽˁʺ 
ʰˎˍˇ˃ˎˇˉʶˊʽˍˇ˄ʽʰˁʺˌ ʰˉʶ˂ʶˎʻʷˊ˖ˋʹˌΣ ˇ ˇˎ˂˗ʵʹˌ ʽˋˍˈˌ ˁʰʽ ˇʽ ˋˎ˃˒ˏˋʶʽˌ ˃ʶʽ˗˄ˇ˄ˍʰʽΣ ʹ ˍʰ˔ˏˍʹˍʰ 
ˊˇʺˌ ˍˇˎ ʰʾ˃ʰˍˇˌ ʰˎ˅ʱ˄ʶˍʰʽ ˁʰʽ ʹ ʷ˄ˍʰˋʹ ˁʰʽ ˇ ˉˈ˄ˇˌ ˉˇˎ ˉˊˇˁʰ˂ˇˏ˄ˍʰʽ ʰˉˈ ˇʾʵʹ˃ʰ ˁʰʽ ˋˉʰˋ˃ˈ ˋˍʽˌ 
˃ˎʿˁʷˌ ʾ˄ʶˌ ˃ʶʽ˗˄ˇ˄ˍʰʽΦ ʇˉʱˊ˔ˇˎ˄ ʶˉʾˋʹˌ ˋˍˇʽ˔ʶʾʰ ˉˇˎ ʵʶʾ˔˄ˇˎ˄ ˈˍʽ ʰˎˍʱ ˍʰ ʶˊʴʰ˂ʶʾʰ ˃ˉˇˊˇˏ˄ ˄ʰ 
ʰˎ˅ʺˋˇˎ˄ ˍˇ ʶˏˊˇˌ ˍʹˌ ˁʾ˄ʹˋʹˌ ˁʰʽ ˍʹ ʵʽʰʵʽˁʰˋʾʰ ʰˉˇˁʰˍʱˋˍʰˋʹˌΣ ˃ʶʽ˗˄ˇ˄ˍʰˌ ˍʽˌ ʶˉʽˉˍ˗ˋʶʽˌ ˍˇˎ 
ˇ˅ʷˇˌ ˃ˎʿˁˇˏ ˉˈ˄ˇˎΣ ˍˇˎ ˁʰʻˎˋˍʶˊʹ˃ʷ˄ˇˎ ˃ˎʿˁˇˏ ˉˈ˄ˇˎ ʰˉˈʵˇˋʹ ˁʰʽ ʶˉʽˍˊʷˉʶʽ ˋˍˇˎˌ 
ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ˄ʰ ʶˉʶˁˍʶʾ˄ˇˎ˄ ˍˇ˄ ˔ˊˈ˄ˇ ˁʰʽ ˍˇ˄ ˈʴˁˇ ˍʹˌ ˉˊˇˉˈ˄ʹˋʹˌ ˉˇˎ ˃ˉˇˊʶʾ ˄ʰ ˇʵʹʴʺˋʶʽ ˋʶ 
˔ˊˈ˄ʽʶˌ ʲʶ˂ˍʽ˗ˋʶʽˌ ˍʹˌ ʰˉˈʵˇˋʹˌΦ 
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ɯˋˁʹˋʹ ˁʰʽ ɾˎˇˋˁʶ˂ʶˍʽˁʷˌ ɼʰˁ˗ˋʶʽˌ ϧ ʃʰʻʺˋʶʽˌ 

 
 

 

 

ɳʊɮʄɾʁɱɳʅ ʆʁʇ Ch!a wh[[9w ʅɳ ʋʍʄʁʇʅ ɮɸɽɶʅɶʅ ɼɮɹ ɮɿɮʌʇʋɶʅ 

ɳʽˋʰʴ˖ʴʺ 

ɶ ̄ʶˊʽˍˇ˄ʾʰ ʶʾ˄ʰʽ ʷ˄ʰˌ ʶ˂ʰˋˍˇˁˇ˂˂ʰʴˈ˄ˇˌ ˋˎ˄ʵʶˍʽˁˈˌ ʽˋˍˈˌ ˉˇˎ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ʶ˂ʰˋˍʾ˄ʹ ˁʰʽ 
ˁˇ˂˂ʰʴˈ˄ˇ ˉˇˎ ˉʶˊʽʲʱ˂˂ʶʽ ˇ˂ˈˁ˂ʹˊˇ ˍˇ ˋ˗˃ʰ ʰˉˈ ˍˇ ˃ʽˁˊˇˋˁˇˉʽˁˈ ʷ˖ˌ ˍˇ ˃ʰˁˊˇˋˁˇˉʽˁˈ ʶˉʾˉʶʵˇΣ 
ʰˉˈ ˍʹ˄ ʶˉʽ˒ʱ˄ʶʽʰ ʷ˖ˌ ˍˇ ʲʰʻˏΣ ˔˖ˊʾˌ ʵʽʰʾˊʶˋʹΦ ɶ ˉʶˊʽˍˇ˄ʾʰ ˉʰˊʷ˔ʶʽ ˍʹ ˋˏ˄ʵʶˋʹ ˁ ʰʽ ˍʹ˄ ʶˉʽˁˇʽ˄˖˄ʾʰ 
ˈ˂˖˄ ˍ˖˄ ʵˇ˃˗˄ ˍˇˎ ˋ˗˃ʰˍˇˌ ˃ʶˍʰ˅ˏ ˍˇˎˌ ˁʰʽ ʵʹ˃ʽˇˎˊʴʶʾ ˃ʽʰ ˋˎ˄ʶ˔ʺ ˃ʺˍˊʰΦ ɶ ʶ˂ʰˋˍʾ˄ʹΣ ʹ ˇˉˇʾʰ 
ʵʾ˄ʶʽ ʶˎʶ˂ʽ˅ʾʰ ˋˍʹ˄ ˉʶˊʽˍˇ˄ʾʰΣ ˁʰʽ ˍˇ ˁˇ˂˂ʰʴˈ˄ˇΣ ˉˇˎ ʵʾ˄ʶʽ ʵˏ˄ʰ˃ʹ ˋˍʹ˄ ˉʶˊʽˍˇ˄ʾʰΣ ˎˉʱˊ˔ˇˎ˄ ˋˍˇ 
ʸʶ˂ʰˍʽ˄˗ʵʶˌ ʶ˄ʵʽʱ˃ʶˋˇ ˍʹˌ ˉʶˊʽˍˇ˄ʾʰˌΦ ɳʾ˄ʰʽ ˉˇ˂ˏ ̄ ˂ˇˏˋʽˇ ˋʶ ˄ʶˏˊʰΣ ˂ʶ˃˒ʰʵʷ˄ʶˌΣ ˄ʶˊˈΣ ˃ʹ˔ʰ˄ʽˁˇˏˌ 
ˁʰʽ ˔ʹ˃ʽˁˇˏˌ ˎˉˇʵˇ˔ʶʾˌ ˁʰʽ ʰʽ˃ˇ˒ˈˊʰ ʰʴʴʶʾʰΦ ɾʽʰ ˉʶˊʽˍˇ˄ʾʰ ˉˇˎ ʶʾ˄ʰʽ ˎʴʽʺˌΣ ʶʾ˄ʰʽ ˋʶ ˃ʰ˂ʰˁʺ ˁʰʽ 
ʶˏˁʰ˃ˉˍʹ ˃ˇˊ˒ʺ ˁʰʽ ʶˉʽˍˊʷˉʶʽ ˋˍʽˌ ˃ˎʿˁʷˌ ʾ˄ʶˌ ˄ʰ ˍʶ˄ˍ˗˄ˇ˄ˍʰʽ ˁʰʽ ˄ʰ ˋˎˋˍʷ˂˂ˇ˄ˍʰʽΦ ʍˌ ʶˁ ˍˇˏˍˇˎΣ ˇʽ 
ʰˋˁʺˋʶʽˌ ˃ˎˇˉʶˊʽˍˇ˄ʽʰˁʺˌ ˔ʰ˂ʱˊ˖ˋʹˌ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˋˎ˔˄ʱ ˋˍˇ˄ ˍˇ˃ʷʰ ˍˇˎ ʰʻ˂ʹˍʽˋ˃ˇˏ ˍˈˋˇ ʴʽʰ 
ˉˊˇʻʷˊ˃ʰ˄ˋʹ ˈˋˇ ˁʰʽ ʴʽʰ ʰˉˇʻʶˊʰˉʶʾʰ ˃ʶˍʱ ˍʹ ʵˊʰˋˍʹˊʽˈˍʹˍʰΦ   

ʆʶ˔˄ʽˁʺ ˃ˎˇˉʶˊʽˍˇ˄ʽʰˁʺˌ ʰˉʶ˂ʶˎʻʷˊ˖ˋʹˌ ʻʶ˖ˊʶʾˍʰ ̔ʹ ʶ˒ʰˊ˃ˇʴʺ ˉʾʶˋʹˌ ˉˇˎ ʶˉʽˍˊʷˉʶʽ ˋˍˇ˄ 
ʽˋˍˈ ˄ʰ ʶˉˇˎ˂˗˄ʶˍʰʽ ʵʽʰ˂ˏˇ˄ˍʰˌ ˍʽˌ ˋˎ˃˒ˏˋʶʽˌ ˍˇˎ ˇˎ˂˗ʵˇˎˌ ʽˋˍˇˏΣ ʰ˄ʰˁˇˎ˒ʾʸˇ˄ˍʰˌ ˍˇˎˌ 
ˍʶ˄ˍ˖˃ʷ˄ˇˎˌ ˁʰʽ ʲˊʰ˔ˎ˄ˈ˃ʶ˄ˇˎˌ ˃ˏʶˌΣ ʰ˒ʰʽˊ˗˄ˍʰˌ ʰˉˈʲ˂ʹˍʰ ˈˉ˖ˌ ˍˇ ʴʰ˂ʰˁˍʽˁˈ ˇ˅ˏ ʰˉˈ ˍˇˎˌ ˃ˏʶˌ 
ˁʰʽ ʶˉʽˍʰ˔ˏ˄ˇ˄ˍʰˌ ˍʹ ˊˇʺ ˍˇˎ ʰʾ˃ʰˍˇˌ ˋˍˇ˄ ˍˊʰˎ˃ʰˍʽˋ˃ʷ˄ˇ ʽˋˍˈ (Barnes, 1997)Φ ɮˎˍʺ ʹ ˍʶ˔˄ʽˁʺ ʶʾ˄ʰʽ 
ʵʰˉʰ˄ʹˊʺΣ ˔ˊˇ˄ˇʲˈˊʰ ˁʰʽ ʰˉʰʽˍʶʾ ʶ˅ʶʽʵʽˁʶˎ˃ʷ˄ˇ ʽʰˍˊˈΦ ʆˇ CƻŀƳ wƻƭƭŜǊ όCwύ ʺ ʰ˂˂ʽ˗ˌ ʰ˒ˊ˗ʵʹˌ 
ˁˏ˂ʽ˄ʵˊˇˌ όʶ˂ʰ˒ˊˏˌΣ ˁˎ˂ʽ˄ʵˊʽˁˈˌ ˋ˖˂ʺ˄ʰˌ ʰˉˈ ˋˎ˃ˉʽʶˋ˃ʷ˄ˇ ʰ˒ˊˈύ ʶʾ˄ʰʽ ʷ˄ʰ ʶˎˊʷ˖ˌ 
˔ˊʹˋʽ˃ˇˉˇʽˇˏ˃ʶ˄ˇ ʶˊʴʰ˂ʶʾˇ ʴʽʰ ˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ ʰˎˍˇ˃ˎˇˉʶˊʽˍˇ˄ʽʰˁʺˌ ʰˉʶ˂ʶˎʻʷˊ˖ˋʹˌΦ ʅʶ ʰˎˍʺ ˍʹ 
˃ʷʻˇʵˇΣ ˍˇ ʱˍˇ˃ˇ ˔ˊʹˋʽ˃ˇˉˇʽʶʾ ˍˇ ˋ˖˃ʰˍʽˁˈ ʲʱˊˇˌ ʴʽʰ ˄ʰ ʰˋˁʺˋʶʽ ˉʾʶˋʹ ˋˍˇˎˌ ˃ʰ˂ʰˁˇˏˌ ʽˋˍˇˏˌ 
ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ˁˏ˂ʽˋʹˌ όMacDonald Ŝǘ ŀƭΣ нлмоύΦ ʆˇ CƻŀƳ wƻƭƭŜǊ ʵʽʰˍʾʻʶˍʰʽ ˋʶ ʵʽʱ˒ˇˊʶˌ ˃ˇˊ˒ʷˌ 
ˈˋˇ˄ ʰ˒ˇˊʱ ˍˇ ˃ʷʴʶʻˇˌΣ ˍʹ˄ ˎ˒ʺ ˁʰʽ ˍˇ ˋ˔ʺ˃ʰΦ ʆˇ ʶˊʴʰ˂ʶʾˇ ŦƻŀƳ ǊƻƭƭŜǊ ˁʰʽ ˇ ˃ʹ˔ʰ˄ʽˋ˃ˈˌ ʵˊʱˋʹˌ ˍˇˎ 
ʷ˔ˇˎ˄ ʴʾ˄ʶʽ ʵʹ˃ˇ˒ʽ˂ʺ ˋʶ ˈ˂ˇ ˍˇ˄ ˁˈˋ˃ˇ ˍʰ ˍʶ˂ʶˎˍʰʾʰ ˔ˊˈ˄ʽʰ ˁʰʽ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˖ˌ ˃ʾʰ ʰˉˈ ˍʽˌ ˍʱˋʶʽˌ 
ʱˋˁʹˋʹˌ ˍ˖˄ ʰʻ˂ʹˍ˗˄ ˈ˂˖˄ ˍ˖˄ ʶˉʽˉʷʵ˖˄Σ ʰˉˈ ʰʻ˂ʹˍʷˌ ʰ˄ʰ˕ˎ˔ʺˌ ʷ˖ˌ ʶˉʰʴʴʶ˂˃ʰˍʾʶˌ ʰʻ˂ʹˍʷˌΦ ɳʾ˄ʰʽ 
ʷ˄ʰ ˈˊʴʰ˄ˇ ʰˎˍˇʵʽʱˍʰˋʹˌ ˁʰʽ ʰˎˍˇ˃ʱ˂ʰ˅ʹˌ ˉˇˎ ʵʽʰˍʾʻʶˍʰʽ ˋʶ ˃ʽʰ ˉ˂ʹʻ˗ˊʰ ˋ˔ʹ˃ʱˍ˖˄Σ ˉˎˁ˄ˇˍʺˍ˖˄ 
ˁʰʽ ʶˉʽ˒ʰ˄ʶʽ˗˄Σ ʰˉˈ ˂ʶʾʰ ˁʰʽ ˃ʰ˂ʰˁʱ ʷ˖ˌ ˋˁ˂ʹˊʱ ˁʰʽ ˃ʶ ʰ˄ʱʴ˂ˎ˒ʶˌΦ ʅˎ˄ʺʻ˖ˌΣ ʷ˄ʰˌ ˁˏ˂ʽ˄ʵˊˇˌ ʰ˒ˊˇˏ 
˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʴʽʰ ˍˇ ˃ʰˋʱʸ ˍ˖˄ ˃ˎ˗˄ ˁʰʽ ˍʹ˄ ʰˉʶ˂ʶˎʻʷˊ˖ˋʹ ˍʹˌ ʷ˄ˍʰˋʹˌΦ ɳˁˍˈˌ ʰˉˈ ˍˇ ˃ʰˋʱʸ ˍ˖˄ 
˃ˎ˗˄ ˈ˃˖ˌΣ ˃ˉˇˊʶʾ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ʴʽʰ ʰˋˁʺˋʶʽˌ ˈˉ˖ˌ ˋʰ˄ʾʵʶˌΣ ǇǳǎƘ-ǳǇǎΣ ʰˁˈ˃ʰ ˁʰʽ ˉʽˇ 
ʰˉʰʽˍʹˍʽˁʷˌ ʰˋˁʺˋʶʽˌ ˁˇʽ˂ʽʰˁ˗˄Φ ɳʾ˄ʰʽ ʴ˄˖ˋˍˈ ˈˍʽ ˃ʶ ˍʹ˄ ˍʶ˔˄ʽˁʺ ʰˎˍˇ˃ˎˇˉʶˊʽˍˇ˄ʽʰˁʺˌ 
ʰˉʶ˂ʶˎʻʷˊ˖ˋʹˌΣ ˇ ˇˎ˂˗ʵʹˌ ʽˋˍˈˌ ˁʰʽ ˇʽ ˋˎ˃˒ˏˋʶʽˌ ˃ʶʽ˗˄ˇ˄ˍʰʽΣ ʹ ˍʰ˔ˏˍʹˍʰ ˊˇʺˌ ˍˇˎ ʰʾ˃ʰˍˇˌ 
ʰˎ ˅ʱ˄ʶˍʰʽ ˁʰʽ ʹ ʷ˄ˍʰˋʹ ˁʰʽ ˇ ˉˈ˄ˇˌ ˉˇˎ ˉˊˇˁʰ˂ˇˏ˄ˍʰʽ ʰˉˈ ˇʾʵʹ˃ʰ ˁʰʽ ˋˉʰˋ˃ˈ ˋˍʽˌ ˃ˎʿˁʷˌ ʾ˄ʶˌ 
˃ʶʽ˗˄ˇ˄ˍʰʽ (Clark & Russell, 2009).  

ɶ ˔ˊʺˋʹ ˍˇˎ ŦƻŀƳ ǊƻƭƭŜǊ ʲˇʹʻʱΣ ˍʹ˄ ʰˉˇˁʰˍʱˋˍʰˋʹ ˍ˖˄ ˃ˎ˗˄ ˃ʶˍʱ ˍʹ˄ ˉˊˇˉˈ˄ʹˋʹΣ ˍʹ˄ ˁʾ˄ʹˋʹΣ 
ˋˍʹ˄ ʰ˄ʰˁˇˏ˒ʽˋʹ ˍ˖˄ ˎˉʶˊʵˊʰˋˍʺˊʽ˖˄ ˃ˎ˗˄ ˁʰʽ ˋˍʹ ˃ʶʾ˖ˋʹ ˍˇˎ ˉˈ˄ˇˎ ˋʶ ˃ˈ˂ʽˌ ˂ʾʴʰ ˂ʶˉˍʱ 
ʶ˒ʰˊ˃ˇʴʺˌΦ ʋˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˁˎˊʾ˖ˌ ˋʶ ˉˊˇʴˊʱ˃˃ʰˍʰ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˍˊʰˎ˃ʰˍʽˋ˃˗˄Σ ʴʽʰ ʰˋˁʺˋʶʽˌ 
ʶ˄ʵˎ˄ʱ˃˖ˋʹˌ  ˍˇˎ ˁˇˊ˃ˇˏΣ ʴʽʰ ˍʹ˄ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ʽˋˇˊˊˇˉʾʰˌ ʰ˂˂ʱ ˁʰʽ ˍʹ  ˋˎ˄ˇ˂ʽˁʺ ˎʴʶʾʰ ˍˇˎ ˃ˎʿˁˇˏ 
ʽˋˍˇˏΣ ˁʱ˄ˇ˄ˍʰˌ ˉʰˊʱ˂˂ʹ˂ʰ ˃ʰˋʱʸ όʰˎˍˇ˃ʱ˂ʰ˅ʹύΦ ɳʾ˄ʰʽ ˔ˊʺˋʽ˃ʰ ʴʽʰ ʰˋˁʺˋʶʽˌ ʽˋˇˊˊˇˉʾʰˌ ˁʰʽ 
ʽʵʽˇʵʶˁˍʽˁˈˍʹˍʰˌ ʰ˂˂ʱ ˁʰʽ ʴʽʰ ʻʶˊʰˉʶˎˍʽˁˇˏˌ ˋˁˇˉˇˏˌ ˋʶ ˃ˎˇˍʶ˄ˈ˄ˍʽʰ ʺ ʰˊʻˊʽˁʱ ˉˊˇʲ˂ʺ˃ʰˍʰΦ 
ʇˉʱˊ˔ˇˎ˄ ʶˉʾˋʹˌ ˋˍˇʽ˔ʶʾʰ ˉˇˎ ʵʶʾ˔˄ˇˎ˄ ˈˍʽ ʰˎˍʱ ˍʰ ʶˊʴʰ˂ʶʾʰ ˃ˉˇˊˇˏ˄ ˄ʰ ʰˎ˅ʺˋˇˎ˄ ˍˇ ʶˏˊˇˌ ˍʹˌ 
ˁʾ˄ʹˋʹˌ ˁʰʽ ˍʹ ʵʽʰʵʽˁʰˋʾʰ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˃ʶʽ˗˄ˇ˄ˍʰˌ ˍʽˌ ʶˉʽˉˍ˗ˋʶʽˌ ˍˇˎ ˇ˅ʷˇˌ ˃ˎʿˁˇˏ ˉˈ˄ˇˎΣ ˍˇˎ 
ˁʰʻˎˋˍʶˊʹ˃ʷ˄ˇˎ ˃ˎʿˁˇˏ ˉˈ˄ˇˎ ˁʰʽ ˍʹˌ ˃ˎʿˁʺˌ ʰˉˈʵˇˋʹˌ ˃ʶˍʱ ˍʹ˄ ʱˋˁʹˋʹΦ ʅʶ ʰˎˍˈ ˍˇ ˉ˂ʰʾˋʽˇΣ ʷ˔ˇˎ˄ 
ʵʽʶ˅ʰ˔ʻʶʾ ˉˇ˂˂ʷˌ ˃ʶ˂ʷˍʶˌ ʴʽʰ ˍʹ˄ ʶ˅ʷˍʰˋʹ ˍʹˌ ˃ʶʻˈʵˇˎ ʰˎˍˇ˃ˎˇˉʶˊʽˍˇ˄ʽʰˁʺˌ ʰˉʶ˂ʶˎʻʷˊ˖ˋʹˌ ˁʰʽ 
ʷ˔ʶʽ ʴʾ˄ʶʽ ˉˊˇˋˉʱʻʶʽʰ ˄ʰ ˉˊˇˋʵʽˇˊʽˋˍʶʾ ʹ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˍˇˎ ŦƻŀƳ ǊƻƭƭŜǊΦ  

ʁ ˁˏˊʽˇˌ ˋˍˈ˔ˇˌ ˁʰʽ ˋˁˇˉˈˌ ʺˍʰ˄ ˄ʰ ʰˉʰ˄ˍʺˋˇˎ˃ʶ ˋˍˇ ʶˊ˗ˍʹ˃ʰ ʰ˄ ʹ ˔ˊʺˋʹ ˍ˖˄ ŦƻŀƳ ǊƻƭƭŜǊǎ 
ʷ˔ʶʽ ʻʶˍʽˁʺΣ ʰˊ˄ʹˍʽˁʺ ʺ ˁʰ˃ʾʰ ʶˉʾˉˍ˖ˋʹ ˋˍˇ ʶˏˊˇˌ ˁʾ˄ʹˋʹˌΣ ˋˍʹ˄ ʰˉˇˁʰˍʱˋˍʰˋʹ ˁʰʽ ˋˍʹ˄ ʰˉˈʵˇˋʹ 
ˍ˖˄ ʰʻ˂ʹˍ˗˄κʰˋˁˇˏ˃ʶ˄˖˄Φ 
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ɾʷʻˇʵˇˌ 

ɱʽʰ ˄ʰ ˉˊʰʴ˃ʰˍˇˉˇʽʹʻʶʾ ʹ ʲʽʲ˂ʽˇʴˊʰ˒ʽˁʺ ʰ˄ʰˋˁˈˉʹˋʹ ʻʰ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˃ʹ˔ʰ˄ʷˌ ʰ˄ʰʸʺˍʹˋʹˌ 
ˈˉ˖ˌ DƻƻƎƭŜ {ŎƘƻƭŀǊΣ {ŎƻǇǳǎΣ {ŎƛŜƴŎŜ5ƛǊŜŎǘΣ wŜǎŜŀǊŎƘDŀǘŜΣ tǳōaŜŘ ˁʰʽ ʻʰ ʶˉʽ˂ʶ˔ʻˇˏ˄ ʷˊʶˎ˄ʶˌ ˉˇˎ 
ˉ˂ʹˊˇˏ˄ ˍʰ ˁˊʽˍʺˊʽʰ ʷ˄ˍʰ˅ʹˌ ˋˍʹ˄ ʷˊʶˎ˄ʰΥ  ʰ˅ʽˇ˂ˇʴʹ˃ʷ˄ʶˌΣ ʰʴʴ˂ˈ˒˖˄ʶˌ ʵʹ˃ˇˋʽʶˏˋʶʽˌ ˃ʶ ˁˊʽˍʷˌΣ 
ʷˊʶˎ˄ʶˌ ˉˇˎ ˃ʶˍˊˇˏˋʰ˄ ˍʽˌ ʶˉʽʵˊʱˋʶʽˌ ˍʹˌ ʰˎˍˇˉˊˇˁʰ˂ˇˏ˃ʶ˄ʹˌ ˃ˎˇˉʶˊʽˍˇ˄ʽʰˁʺˌ ʰˉʶ˂ʶˎʻʷˊ˖ˋʹˌ 
˃ʶ ˍʹ ˔ˊʺˋʹ ŦƻŀƳ ǊƻƭƭŜǊ ˋˍˇ ʶˏˊˇˌ ˁʾ˄ʹˋʹˌ ˍ˖˄ ʰˊʻˊ˗ˋʶ˖˄Σ ˍʹ ʵˏ˄ʰ˃ʹΣ ˍʹ˄ ʽˋˇˊˊˇˉʾʰΣ ˍˇ˄ ˇ˅ˏ ˃ˎʿˁˈ 
ˉˈ˄ˇΣ ˍʹ˄ ʰʾˋʻʹˋʹ ˍˇˎ ˉˈ˄ˇˎ ˁʰʽ ˍʹ ˃ˎʿˁʺ ʰˉˈʵˇˋʹΣ ʷˊʶˎ˄ʶˌ ˉˇˎ ˋˏʴˁˊʽ˄ʰ˄ ʷ˄ʰ ˉˊˈʴˊʰ˃˃ʰ 
ˉʰˊʷ˃ʲʰˋʹˌ ˃ʶ ˔ˊʺˋʹ ŦƻŀƳ ǊƻƭƭŜǊ ˃ʶ ʱ˂˂ʹ ˉʰˊʶ˃ʲʰˍʽˁʺ ˃ʷʻˇʵˇ ʺκˁʰʽ ˃ʶ ˃ʽʰ ˇ˃ʱʵʰ ʶ˂ʷʴ˔ˇˎ ˁʰʽ 
ʷˊʶˎ˄ʶˌ ˉˇˎ ˋˎ˄ʷˁˊʽ˄ʰ˄ ʵˏˇ ˉˊˇʴˊʱ˃˃ʰˍʰ ˉʰˊʷ˃ʲʰˋʹˌ ˃ʶ ˔ˊʺˋʹ ʵʽʰ˒ˇˊʶˍʽˁ˗˄ ŦƻŀƳ ǊƻƭƭŜǊΦ 

 

ʅˎʸʺˍʹˋʹ - ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ 

ʆˇ ŦƻŀƳ ǊƻƭƭƛƴƎ ʷ˔ʶʽ ʴʾ˄ʶʽ ˃ʽʰ ʵʹ˃ˇ˒ʽ˂ʺˌ ˉʰˊʷ˃ʲʰˋʹ ˋʶ ˈ˂ʰ ˍʰ ʶʾʵʹ ʰʻ˂ʹˍʽˁ˗˄ ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄ 
ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʴʽʰ ˍʹ˄ ʰˏ˅ʹˋʹ ˍʹˌ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰˌ ˍʹˌ ˉˊˇˉˈ˄ʹˋʹˌ ʺ ˍʹˌ ˉˊˇʶˍˇʽ˃ʰˋʾʰˌ 
ʴʽʰ ʰʴ˗˄ʶˌΣ ˁʰʻ˗ˌ ˁʰʽ ʴʽʰ ˍʹ˄ ʶˉʽˍʱ˔ˎ˄ˋʹ ˍʹˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˃ʶˍʱ ˍʹ˄ ʱˋˁʹˋʹΦ ʆʰ ˍʶ˂ʶˎˍʰʾʰ ˔ˊˈ˄ʽʰ 
ʶʾ˄ʰʽ ʴ˄˖ˋˍˈ ˈˍʽ ˇʽ ʰˋˁʺˋʶʽˌ ˃ˎˇˉʶˊʽˍˇ˄ʽʰˁʺˌ ˔ʰ˂ʱˊ˖ˋʹˌ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˋˎ˔˄ʱ ˋˍˇ˄ ˍˇ˃ʷʰ ˍˇˎ 
ʰʻ˂ʹˍʽˋ˃ˇˏ ˍˈˋˇ ʴʽʰ ˍʹ˄ ˉˊˇʻʷˊ˃ʰ˄ˋʹ ˈˋˇ ˁʰʽ ʴʽʰ ˍʹ ˔ʰ˂ʱˊ˖ˋʹ ˃ʶˍʱ ˍʹ ʵˊʰˋˍʹˊʽˈˍʹˍʰΦ ʅˍˇ ˉ˂ʰʾˋʽˇ 
ʰˎˍˈΣ ʷ˔ˇˎ˄ ʵʽʶ˅ʰ˔ʻʶʾ ˉˇ˂˂ʷˌ ˃ʶ˂ʷˍʶˌ ʴʽʰ ˍʹ˄ ʶ˅ʷˍʰˋʹ ˍʹˌ ˃ʶʻˈʵˇˎ ʰˎˍˇ˃ˎˇˉʶˊʽˍˇ˄ʽʰˁʺˌ 
ʰˉʶ˂ʶˎʻʷˊ˖ˋʹˌ ˁʰʽ ʷ˔ʶʽ ʶˉʽ˔ʶʽˊʹʻʶʾ ˄ʰ ˉˊˇˋʵʽˇˊʽˋˍʶʾ ʹ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˍˇˎ ŦƻŀƳ ǊƻƭƭŜǊΦ ¢ˇ 
ʴʶ˄ʽˁˈ ˋˎ˃ˉʷˊʰˋ˃ʰ ˍ˖˄ ʶˊʶˎ˄˗˄ ʶʾ˄ʰʽ ˈˍʽ ˍˇ Cw ˃ˉˇˊʶʾ ˄ʰ ʰˎ˅ʺˋʶʽ όʷ˄ˍˇ˄ʰύ ˍˇ ʶˏˊˇˌ ˁʾ˄ʹˋʹˌ ˔˖ˊʾˌ 
˄ʰ ʶ˃ˉˇʵʾʸʶʽ ˍʹ˄ ʰˉˈʵˇˋʹ (Cheatham et al, 2015)Φ ʃˇˎ ˋʹ˃ʰʾ˄ʶʽ ˈˍʽ ˃ˉˇˊʶʾ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ˉˊʽ˄ 
ʰˉˈ ˍʹ˄ ˉˊˇˉˈ˄ʹˋʹ ʴʽʰ ˍʹ˄ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ˁʽ˄ʹˍʽˁˈˍʹˍʰˌ ˔˖ˊʾˌ ˄ʰ ˎˉʱˊ˔ʶʽ ʰ˄ʹˋˎ˔ʾʰ ʴʽʰ ˍˎ˔ˈ˄ 
ʶˉʽʲ˂ʰʲʶʾˌ ʶˉʽˉˍ˗ˋʶʽˌ ˋˍʹ˄ ʰˉˈʵˇˋʹΣ ˁʱˍʽ ˉˇˎ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ˋˎ˃ʲʰʾ˄ʶʽ ˃ʶ ˍʽˌ ˉʰˊʰˍʶˍʰ˃ʷ˄ʶˌ ˋˍʰˍʽˁʷˌ 
ʵʽʰˍʱˋʶʽˌΦ ʁ ˋˎ˄ʵˎʰˋ˃ˈˌ ˋˍʰˍʽˁ˗˄ ʵʽʰˍʱˋʶ˖˄ ό{{ύ ˁʰʽ ŦƻŀƳ ǊƻƭƭŜǊ όCwύ ˉʰˊʷ˔ʶʽ ˃ʶʴʰ˂ˏˍʶˊˇ wha ˋʶ 
ˋˏʴˁˊʽˋʹ ˃ʶ ˍˇ Cw ˃ˈ˄ˇΦ ɴˍˋʽΣ ʶʱ˄ ˇ ˋˍˈ˔ˇˌ ʶʾ˄ʰʽ ˄ʰ ʲʶ˂ˍʽ˖ʻʶʾ ʹ ˁʽ˄ʹˍʽˁˈˍʹˍʱ ʺ ʹ ʶˎ˂ˎʴʽˋʾʰΣ ˇ 
ˋˎ˄ʵˎʰˋ˃ˈˌ {{ ˁʰʽ Cw ˃ˉˇˊʶʾ ˄ʰ ʶʾ˄ʰʽ ʷ˄ʰ ˔ˊʺˋʽ˃ˇ ˋˏˋˍʹ˃ʰΣ ʶ˒ˈˋˇ˄ ˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ˋ˖ˋˍʱΦ  

ʁ ˋˎ˄ʵˎʰˋ˃ˈˌ ŦƻŀƳ ǊƻƭƭŜǊ ˁʰʽ ʵˎ˄ʰ˃ʽˁʺ ˉˊˇʻʷˊ˃ʰ˄ˋʹ ʶ˄ʵʷ˔ʶˍʰʽ ˄ʰ ˃ʹ˄ ʷ˔ʶʽ ˉˊˈˋʻʶˍˇ 
ʰˉˇˍʷ˂ʶˋ˃ʰ ˋˍʹ whaΦ ɳʱ˄ ˎˉʱˊ˔ʶʽ ʺʵʹ ˃ʽʰ ˊˇˎˍʾ˄ʰ ʵˎ˄ʰ˃ʽˁʺˌ ˉˊˇʻʷˊ˃ʰ˄ˋʹˌ ˉˇˎ ˋˍˇ˔ʶˏʶʽ ˈ˂ʶˌ ˍʽˌ 
˃ˎʿˁʷˌ ˇ˃ʱʵʶˌΣ ˉʽʻʰ˄ˈˍʰˍʰ ʵʶ˄ ʻʰ ʶˉʽˍʶˎ˔ʻʶʾ ʶˉʽˉ˂ʷˇ˄ ʶˏˊˇˌ ˁʾ˄ʹˋʹˌ ˃ʶ CwΦ ʆˇ CƻŀƳ wƻƭƭƛƴƎ ˉʰˊʷ˔ʶʽ 
ʷ˄ʰ˄ ʶˏˁˇ˂ˇ ˁʰʽ ˉʽˇ ˋˍʰʵʽʰˁˈ ˍˊˈˉˇ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹˌ ˍ˖˄ ˃ˎ˗˄Σ ʶˉˇ˃ʷ˄˖ˌ ˃ˉˇˊʶʾ ˄ʰ ʶʾ˄ʰʽ ˉʽˇ 
ˁʰˍʱ˂˂ʹ˂ˇ ʴʽʰ ˍʹ˄ ʰˊ˔ʺ ˃ʽʰˌ ˉˊˇˉˈ˄ʹˋʹˌΦ ɶ ˋˎ˄ˍˊʽˉˍʽˁʺ ˉ˂ʶʽˇ˕ʹ˒ʾʰ ˍʹˌ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰˌ ˋˎ˃˒˖˄ʶʾ 
ˈˍʽ ˍˇ ŦƻŀƳ ǊƻƭƭŜǊ ˃ʶˍʱ ˍʹ˄ ˉˊˇˉˈ˄ʹˋʹ ˇʵʹʴʶʾ ˋʶ ˋʹ˃ʰ˄ˍʽˁʺ ˃ʶʾ˖ˋʹ ˍˇˎ ˃ˎʿˁˇˏ ˉˈ˄ˇˎ ˁʰʽ ʲʶ˂ˍʽ˖˃ʷ˄ʹ 
ʰˉˇˁʰˍʱˋˍʰˋʹΦ ɶ ʶ˒ʰˊ˃ˇʴʺ ˃ʽʰˌ ˊˇˎˍʾ˄ʰˌ ŦƻŀƳ ǊƻƭƭŜǊ ˃ʶˍʱ ˍʹ˄ ˉˊˇˉˈ˄ʹˋʹ ˋˍˇˎˌ ˃ˏʶˌ ˉˇˎ ʷ˔ˇˎ˄ 
ʰˋˁʹʻʶʾ ˃ˉˇˊʶʾ ˄ʰ ʶˉʽˍʰ˔ˏ˄ʶʽ ˍʹ˄ ʰ˄ʱˊˊ˖ˋʺΣ ʱˊʰ ˄ʰ ˉˊˇˋ˒ʷˊʶʽ ˁʰʽ ˉʽˇ ˋˎ˔˄ʺ ʶ˅ʱˋˁʹˋʹΦ ɯ˃ʶˋʰΣ ˍˇ 
Cw ʵʶ˄ ʶ˃ˉˇʵʾʸʶʽ ˍʹ˄ ʰˉˈʵˇˋʹΦ ɾˉˇˊʶʾ ˂ˇʽˉˈ˄ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ʴʽʰ ˄ʰ ˉˊˇˋ˒ʷˊʶʽ ˍʰ 
ˉˊˇʰ˄ʰ˒ʶˊʻʷ˄ˍʰ όwha ˁʰʽ wŜŎƻǾŜǊȅύ ˔˖ˊʾˌ ˄ʰ ʶ˃ˉˇʵʾˋʶʽ ˍʹ˄ ʰˉˈʵˇˋʺ ˍˇˎ ʰˋˁˇˏ˃ʶ˄ˇˎΦ ʆʰ 
ˎˉˈ˂ˇʽˉʰ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ʵʶʵˇ˃ʷ˄ʰ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʽˌ ʱ˃ʶˋʶˌ ʶˉʽˉˍ˗ˋʶʽˌ ˋˍʹ˄ ʰˉˈʵˇˋʹ ʶʾ˄ʰʽ 
ʰ˄ˍʽˁˊˇˎˈ˃ʶ˄ʰ ˁʰʽ ˔ˊʺʸˇˎ˄ ˉʶˊʰʽˍʷˊ˖ ʶ˅ʷˍʰˋʹˌΦ ɮˎˍˈ ˋʹ˃ʰʾ˄ʶʽ ˈˍʽ ˎˉʺˊ˔ʰ˄ ˇˊʽˋ˃ʷ˄ʶˌ ˉʶˊʽˉˍ˗ˋʶʽˌ 
ˉˇˎ ˍˇ ŦƻŀƳ ǊƻƭƭŜǊ ʲʶ˂ˍʾ˖ˋʶ ˍʹ˄ ʰˉˈʵˇˋʹ ˈˍʰ˄ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ˉˊʽ˄ ʰˉˈ ˍʹ ʵˇˁʽ˃ʺΣ ʶ˄˗ ˋʶ ʱ˂˂ʶˌ 
ʵʶ˄ ʷˁʰ˄ʶ ˍʾˉˇˍʰΦ ɴ˃˃ʶˋʰΣ ʶʾ˄ʰʽ ˅ʶˁʱʻʰˊˇ ˈˍʽ ʹ ʲʶ˂ˍʽ˖˃ʷ˄ʹ ʰˉˇˁʰˍʱˋˍʰˋʹ ʶˉʽˍˊʷˉʶʽ ˋˍˇˎˌ 
ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ˄ʰ ʶˉʶˁˍʶʾ˄ˇˎ˄ ˍˇ˄ ˔ˊˈ˄ˇ ˁʰʽ ˍˇ˄ ˈʴˁˇ ˍʹˌ ˉˊˇˉˈ˄ʹˋʹˌ ˉˇˎ ˃ˉˇˊʶʾ ˄ʰ ˇʵʹʴʺˋʶʽ ˋʶ 
˔ˊˈ˄ʽʶˌ ʲʶ˂ˍʽ˗ˋʶʽˌ ˍʹˌ ʰˉˈʵˇˋʹˌΦ 

ɶ ʰˎˍˇˉˊˇˁʰ˂ˇˏ˃ʶ˄ʹ ˃ˎˇˉʶˊʽˍˇ˄ʽʰˁʺ ʰˉʶ˂ʶˎʻʷˊ˖ˋʹ ˃ˉˇˊʶʾ ˄ʰ ˇʵʹʴʺˋʶʽ ˋʶ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ 
ʰˊˍʹˊʽʰˁʺˌ ˂ʶʽˍˇˎˊʴʾʰˌΣ ʲʶ˂ˍʾ˖ˋʹ ʰʴʴʶʽʰˁʺˌ ʶ˄ʵˇʻʹ˂ʽʰˁʺˌ ˂ʶʽˍˇˎˊʴʾʰˌ ˁʰʽ ʰˏ˅ʹˋʹ ˍʹˌ 
ʵˊʰˋˍʹˊʽˈˍʹˍʰˌ ˍˇˎ ˉʰˊʰˋˎ˃ˉʰʻʹˍʽˁˇˏ ˄ʶˎˊʽˁˇˏ ˋˎˋˍʺ˃ʰˍˇˌΣ ˈˉˇˎ ʻʰ ˃ˉˇˊˇˏˋʶ ˄ʰ ʶʾ˄ʰʽ ˔ˊʺˋʽ˃ˇ 
ˋˍʹ˄ ʰˉˇˁʰˍʱˋˍʰˋʹ (Okamoto et al, 2014)Φ ʅʶ ʰˎˍʺ˄ ˍʹ˄ ʲʽʲ˂ʽˇʴˊʰ˒ʽˁʺ ʰ˄ʰˋˁˈˉʹˋʹ ʰ˄ ˁʰʽ 
ʵʹ˂˗˄ʶˍʰʽ ˈˍʽ ˎˉʱˊ˔ˇˎ˄ ʰ˄ˍʽˁˊˇˎˈ˃ʶ˄ʰ ˋˍˇʽ˔ʶʾʰ ʴʽʰ ˍˇ ʰ˄ ʹ ˔ˊʺˋʹ ŦƻŀƳ ǊƻƭƭŜǊ ˃ˉˇˊʶʾ ˄ʰ ʲʶ˂ˍʽ˗ˋʶʽ 
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ˍʹ˄ ʶˎ˂ˎʴʽˋʾʰ ˃ʰˁˊˇˉˊˈʻʶˋ˃ʰΣ ˋˎ˃ˉʶˊʰʾ˄ʶˍʰʽ ˄ʰ ʷ˔ʶʽ ˃ʽʰ ˋʶʽˊʱ ʰˉˈ ʵˎ˄ʹˍʽˁʱ ˉˇ˂ˏˍʽ˃ʶˌ ʶˉʽʵˊʱˋʶʽˌ 
ˍˈˋˇ ʴʽʰ ˍˇˎˌ ʰʻ˂ʹˍʷˌ ˈˋˇ ˁʰʽ ʴʽʰ ˍˇ˄ ʴʶ˄ʽˁˈ ˉ˂ʹʻˎˋ˃ˈΣ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄ʹˌ ˍʹˌ ʰˏ˅ʹˋʹˌ ˍʹˌ 
ʶˎʶ˂ʽ˅ʾʰˌ ˁʰʽ ˍʹˌ ʶ˄ʾˋ˔ˎˋʹˌ ˍʹˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌ (Beardsley and Skarabot, 2015). 
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APPLICATIONS OF THE FOAM ROLLER IN SPORTS AND LEISURE AREAS 

E. Florou, P. Malliou, A. Gioftsidou, A. Hatzigeorgiadis, K. Vosvolidou 

 

Democritus University of Thrace, Department of Physical Education and Sport Science 

University of Thessaly, Department of Physical Education and Sport Science 

 

Abstract 

The Foam Roller (FR) (lightweight, cylindrical tube of compressed foam) is a widely used tool 
for applying self-myofascial release to athletes of all levels, from recreational to professional athletes. 
It is a self-expanding and self-expanding instrument available in a variety of shapes, densities and 
surfaces, from smooth and soft to hard and embossed. It is mainly used in injury rehabilitation 
programs, for core strengthening exercises, to improve balance and overall muscle tissue health while 
massaging (self-massage). The main aim and purpose of this literature review was to investigate 
whether the use of foam rollers has a positive, negative or no effect on the range of motion, the 
recovery and performance of the athletes/practitioners. Furthermore, because foam rollers are now 
being used systematically in exercise modalities such as yoga, pilates, cross fit, crosstraining, 
therapeutic exercise, clinical pilates etc. it is important to know the correct method of use to get the 
desired results. Search engines were used to conduct the literature review and peer-reviewed, English-
language publications were selected: 1) studies which measure the effects of self-induced myofascial 
release using a foam roller on joint range of motion, strength, balance, acute muscle pain, pain 
sensation and muscle performance; 2) studies which compare an intervention programme using a 
foam roller with another intervention method and/or a control group; 3) studies which compare two 
intervention programmes using different foam rollers. The results of the present review suggest that, 
with the self-myofascial release technique, scar tissue and adhesions are reduced, blood flow is 
increased, and tension and pain caused by swelling and spasm in muscle fibres are reduced. There is 
also evidence to suggest that these tools can increase range of motion and the recovery process, thus 
reducing the effects of acute muscle soreness, delayed muscle soreness performance and allowing 
participants to extend the time and volume of training which can lead to a long-term improvement in 
performance. 

 

Key words: foam roller, self myofascial release, elite athletes, recreational athletes 
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EFFECTS OF A BRIEF EXERCISE INTERVENTION FOR FALLS PREVENTION ON BALANCE AND LOWER 

LIMB STRENGTH IN WOMEN OVER 65 YEARS IN RURAL GREECE. A PILOT STUDY 

Kanavaki, A.M.1, Michalopoulou, M.1, Iliopoulos, S.1, Irakleous, E.2, Nasiou, E.1, Menychtas, D.1,  

Kouli, E.1, Gkrekidis, A.1, Douda, H.T.1, Smilios, I.1, Gourgoulis, V.1, Syrakoulis, G.3, Aggelousis, N.1 

1Democritus University of Thrace, Department of Physical Education & Sport Science, Komotini 
2Home Care, Municipality of Komotini 
3Democritus University of Thrace, Department of Electrical and Computer Engineering 

 

Abstract 

Exercise in older adults has important benefits, including maintenance of physical function and 

falls prevention, and is recommended at least twice per week. Older adults in rural areas in Greece 

may be unfamiliar with exercise regimes and are unlikely to have access to relevant information and 

services. As part of the ASPIDA project for falls prevention, a brief exercise and educational 

intervention took place in a village of Rodopi, Greece. The program consisted of 6-week x 1hour 

sessions of supervised group exercise. Participants also received brief education on the importance of 

exercise for falls prevention and were encouraged to set personal goals and perform the exercises at 

home. Older women were invited to participate via local social services and word of mouth. Dynamic 

balance (Timed-Up-and-Go) and lower limb strength (30sec chair-stand) were assessed before and 

after the intervention. Participants also completed a questionnaire on current physical activity (PA) 

before the program. A total of 16 older women җ65 years, mean age 71.81ҕтΣ утΦр҈ ƳŀǊǊƛŜŘΣ утΦр҈ 

cohabiting, were assessed before and after the intervention. Based on self-reported PA, before prior 

to the program only 14.2% engaged in җм ƘƻǳǊǎκǿŜŜƪ of structured physical exercise, whereas 57.1% 

did not engage in any. Also, 35.7% reported walking җо ƘƻǳǊǎκǿŜŜƪ ŀƴŘ ŀƴƻǘƘŜǊ 35,7% <1hour/week. 

Lower limb strength showed a significant improvement, before (M=13.25)-after (M=14.56), t(15)=-

2,23, p=.042. There was no statistically significant difference in dynamic balance. However, there were 

improvements (-0.53sec) which have clinical significance based on the normative test values, i.e. +0.3 

to +0.4sec average change per 5 years in these age groups. Most participants reported incorporating 

some exercises in their daily routine. All were satisfied with the program and would be keen to 

continue if they had the opportunity. Findings show that even a low-resource intervention of short 

ŘǳǊŀǘƛƻƴ ŀƴŘ ŦǊŜǉǳŜƴŎȅ Ŏŀƴ ƘŀǾŜ ǇƻǎƛǘƛǾŜ ŜŦŦŜŎǘǎ ƻƴ ƻƭŘŜǊ ǿƻƳŜƴΩǎ ǎǘǊŜƴƎth and balance, raise 

awareness and motivate them to adopt exercise routines. Such programs are feasible with the 

collaboration of local services and have the potential to decrease risk of falls. Follow-up assessments 

will determine the extent of maintenance of exercise behaviour. 

Key words: elderly, balance exercise, lower limb, brief intervention, falls 
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EFFECTS OF A BRIEF EXERCISE INTERVENTION FOR FALLS PREVENTION ON BALANCE AND LOWER 

LIMB STRENGTH IN WOMEN OVER 65 YEARS IN RURAL GREECE. A PILOT STUDY 

 

Introduction 

Strength, balance and flexibility exercise at least twice a week is recommended for older adults 

(U.S. Department of Health and Human Services, 2018). Specific benefits of exercise for this age group 

involve maintenance of physical function, management of certain chronic conditions, such as 

osteoarthritis, and falls prevention (NICE, 2019). Falls among the elderly in particular is a cause for 

public health concern, as it can lead to injury, loss of independence and compromised quality of life 

(WHO, 2007). Poor balance and muscle weakness are among the risk factors for falls. For example, a 

four-year longitudinal study found that poorer performance in physical function tests, such as balance 

and chair-stands, predicted higher risk of injurious falls in this age group (Ward et al., 2015). On the 

other hand, exercise programs that focus on muscle strength, balance and gait can reduce the rate of 

falls by 23% and number of fallers by 15%, based on high-quality evidence from a recent systematic 

review (Sherrington et al., 2019). 

Older adults in rural areas of Greece are unlikely to be familiar with exercise regimes or have 

access to information on falls prevention, especially since there are no relevant programs in place. Due 

to limited availability of public services in areas of low population density, it is also unlikely these older 

adults have access to group exercise programs. Under these circumstances, raising awareness on the 

role of exercise for falls prevention, providing the opportunity for familiarization with balance and 

functional exercises and encouraging adoption of such exercises in daily life could be beneficial for this 

population. Interventions requiring minimum resources, such as once-weekly group strength training 

programs in community settings (Bates et al., 2009) and tailored home-based programs (Gardner et 

al., 2002) have been utilised in falls preventions interventions and found to be effective in improving 

strength and physical function in the elderly. As part of ASPIDA project on physical activity, falls and 

quality of life in the elderly, a pilot exercise intervention took place in order to determine the feasibility 

of procedures, effectiveness and program acceptability in real-world settings. The present study 

reports on the effectiveness of the brief exercise intervention on balance and lower limb strength in 

community-dwelling women over 65 years. 

Methods 

Participants  

Community-dwelling women 65 years or older, residents of a village in municipality of Rodopi 

were eligible to take part in the study. They had to be able to ambulate independently and have no 

health or cognitive impediments to participation. Twenty-five women took part in the exercise 

program and 16 of them attended the follow-up assessment. 
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Setting 

Participants were invited to participate in the study by local staff of Home Care services and 

word of mouth. Following written informed consent, baseline assessments took place. Demographic, 

health-related characteristics and physical activity (General Practice Physical Activity 

Questionnaire(NHS, 2009)) were self-reported. Timed-Up-and-Go Test (TUG) and 3-sec Chair-stand 

test (Rikli & Jones, 1999) were used to assess dynamic balance and lower limb strength. Based on their 

performance on the physical function tests, participants were divided in two exercise groups, i.e. 

higher and lower performance. The program consisted of 6-week x 1hour sessions of group exercise 

of moderate intensity, i.e., 6-7 out of 10 on a verbal scale of perceived difficulty assessed throughout 

the sessions. The focus was on lower limb strength, with progressive muscle loading, and balance, 

including reducing base of support, shifting weight from foot to foot and avoiding objects. With the 

aim to make the sessions enjoyable and engaging, each session included different variations of 

exercises and games, at sitting, standing or walking position, with the use of simple equipment, such 

as chairs, playground balls, ropes, balloons, 0.5lt water bottles etc. During the sessions the two 

instructors linked the exercises to their potential utility in falls prevention, offered alternatives on how 

to perform the exercises safely at home, emphasized the importance of engaging in exercise as part of 

daily life and encouraged participants to set personal goals and perform the exercises at home. 

Following the completion of the program, physical function was re-assessed. Participants were given 

written feedback on their performance before and after the program in relevance to normative data. 

Statistical analysis 

Analysis was conducted with SPSS 27 software. Descriptive statistics were used for participant 

characteristics and paired samples T-tests compared scores in TUG and Chair-stand test before and 

after the program. Variables were also examined for normality.  

Results 

A total of 16 older women җ65 years, mean age 71.81ҕтΣ утΦр҈ ƳŀǊǊƛŜŘΣ утΦр҈ ŎƻƘŀōƛǘƛƴƎΣ 

were assessed before and after the intervention. Based on self-reported PA, before prior to the 

program only 14.2% engaged in җм ƘƻǳǊǎκǿŜŜƪ of structured physical exercise, whereas 57.1% did not 

engage in any. Also, 35.7% reported walking җо ƘƻǳǊǎκǿŜŜƪ ŀƴŘ ŀƴƻǘƘŜǊ 35,7% <1hour/week. Lower 

limb strength showed a significant improvement, before (M=13.25)-after (M=14.56), t(15)=-2,23, 

p=.042. There was no statistically significant difference in dynamic balance before (M=8.03) and after 

(M=7.51), although there was an change in performance towards the expected direction (p=.15).  

Discussion 

The once-weekly/ 6-week exercise program was effective in improving lower limb strength. 

Improvements in dynamic balance (-0.53sec), although non-significant statistically, had clinical 

significance based on the normative test values, that is +0.3 to +0.4sec average change per 5 years in 

these age groups. Most participants reported incorporating some exercises in their daily routine. All 



31st International Congress on Physical Education and Sport Science 
9-11 June нлно  Komotini 

 

Exercise & Musculoskeletal Diseases 
 
 

146 

were satisfied with the program and would be keen to continue if they had the opportunity. Findings 

show that even a low-resource intervention of short duration and frequency can have positive effects 

ƻƴ ƻƭŘŜǊ ǿƻƳŜƴΩǎ ǎǘǊŜƴƎǘƘ ŀƴŘ ōŀƭŀƴŎŜΣ ǊŀƛǎŜ ŀǿŀǊŜƴŜǎǎ and motivate them to adopt exercise 

routines. Indeed, knowledge, behavioural regulation and social factors play an important role in the 

adoption of falls prevention exercises in daily life (Fleig et al., 2016). One limitation is that adherence 

to exercise at home was not systematically recorded and perceived functional improvement was not 

assessed. However, such programs appear feasible with the collaboration of local services and have 

the potential to decrease risk of falls. Follow-up assessments will determine the extent of maintenance 

of exercise behaviour and future work can more systematically focus on application and assessment 

of behaviour change strategies. 

 

Funding 
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LƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ŀ IƻƭƛǎǘƛŎ {ȅǎǘŜƳ ŦƻǊ ¦ǇƎǊŀŘƛƴƎ ǘƘŜ vǳŀƭƛǘȅ ƻŦ [ƛŦŜ ŀƴŘ !ŎǘƛǾƛǘȅ ƻŦ ǘƘŜ 9ƭŘŜǊƭȅέ όaL{ 

рлптнфпύ ǿƘƛŎƘ ƛǎ ƛƳǇƭŜƳŜƴǘŜŘ ǳƴŘŜǊ ǘƘŜ !Ŏǘƛƻƴ ά{ǳǇǇƻǊǘ ŦƻǊ wŜƎƛƻƴŀƭ 9ȄŎŜƭƭŜƴŎŜέΣ ŦǳƴŘŜŘ ōȅ ǘƘŜ 

hǇŜǊŀǘƛƻƴŀƭ tǊƻƎǊŀƳƳŜ ά/ƻƳǇŜǘƛǘƛǾŜƴŜǎǎΣ 9ƴǘǊŜǇǊŜƴŜǳǊǎƘƛǇ ŀƴŘ LƴƴƻǾŀǘƛƻƴέ όb{wC нлмп-2020) and 

co-financed by Greece and the European Union (European Regional Development Fund). 
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ɯˋˁʹˋʹ ˁʰʽ ɾˎˇˋˁʶ˂ʶˍʽˁʷˌ ɼʰˁ˗ˋʶʽˌ ϧ ʃʰʻʺˋʶʽˌ 

 
 

 

 

ɳʊɮʄɾʁɱɶ ɳɿʁʅ ʃʄʍʆʁɼʁɽɽʁʇ ɮʅɼɶʅɶʅ ʅʆʁ ʋʍʄʁ ʆʁʇ ɿʁʅʁɼʁɾɳɹʁʇ ɱɹɮ ʆɶɿ ɲɹɮʋɳɹʄɹʅɶ 

ʆʁʇ ʃʁɿʁʇ ʅʆʁɿ ɮʇʋɳɿɮ ʅɳ ʇɱɳɹʁɿʁɾɹɼʁ ʃʄʁʅʍʃɹɼʁ 

ʅʰˁʶ˂˂ʱˊʹ ʃ.1, ɾˉʶ˄ʷˁʰ ɮΦ1, ɾʱ˂˂ʽˇˎ ʃ.1, ɼ˖˄ˋˍʰ˄ˍʽ˄ʾʵʹˌ ɸ.2, ɾʽˁˊˇʴʽʰ˄˄ʱˁʹ ɳΦ1, 

ɾʰˊˋˇˎʲʰ˄ʾʵˇˎ ɼΦ1Σ ɱˁʰ˄ʱˍˋʽˇˎ ɳΦ1 

 

1 ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʆΦɳΦʊΦɮΦɮΦΣ ɼˇ˃ˇˍʹ˄ʺΦ 

2 ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ T˃ ʺ˃ʰ ɹʰˍˊʽˁʺˌΣ ɮ˂ʶ˅ʰ˄ʵˊˇˏˉˇ˂ʹΦ 

ʃʶˊʾ˂ʹ˕ʹ 

ʁʽ ˃ˎˇˋˁʶ˂ʶˍʽˁʷˌ ˁʰˍʰˉˇ˄ʺˋʶʽˌ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍʹ˄ ʶˊʴʰˋʾʰ ˃ʶ˂ʶˍ˗˄ˍʰʽ ˈ˂ˇ ˁʰʽ 

ˉʶˊʽˋˋˈˍʶˊˇ ˍʽˌ ˍʶ˂ʶˎˍʰʾʶˌ ʵʶˁʰʶˍʾʶˌΣ ˁʰʻ˗ˌ ʰˉˇˍʶ˂ˇˏ˄ ʷ˄ʰ ˋˇʲʰˊˈ ˁˇʽ˄˖˄ʽˁˇ-ˇʽˁˇ˄ˇ˃ʽˁˈ 

ˉˊˈʲ˂ʹ˃ʰΦ ʁʽ ˋˍˊʰˍʹʴʽˁʷˌ ˉˊˈ˂ʹ˕ʹˌ ˁʰʽ ʵʽʰ˔ʶʾˊʽˋʹˌ ʰˉˈ ˍˇ˄ ʶˎˊ˖ˉʰʿˁˈ ˇˊʴʰ˄ʽˋ˃ˈ ʇʴʶʾʰˌ ˁʽ 

ɮˋ˒ʱ˂ʶʽʰˌ ˍʹˌ ɳˊʴʰˋʾʰˌ όEURO-OSHAύΣ ˉˊˇʲ˂ʷˉˇˎ˄ ˉʰˊʷ˃ʲʰˋʹ ʶ˄ˍˈˌ ˍˇˎ ʶˊʴʰˋʽʰˁˇˏ ˔˗ˊˇˎΦ 

ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ˃ʶ˂ʷˍʹˌ ʶʾ˄ʰʽ ʹ ʶ˒ʰˊ˃ˇʴʺ ʶ˄ˈˌ ˉˊ˖ˍˇˁˈ˂˂ˇˎ ʱˋˁʹˋʹˌ ʶ˄ˍˈˌ ˍˇˎ ˄ˇˋˇˁˇ˃ʶʾˇˎ 

ˁʰʽ ʹ ˁʰˍʰʴˊʰ˒ʺ ˍʹˌ ʶˉʾʵˊʰˋʺˌ ˍˇˎ ˋˍˇ˄ ˉˈ˄ˇ ˋˍˇ˄ ʰˎ˔ʷ˄ʰ ˋˍˇ ˎʴʶʽˇ˄ˇ˃ʽˁˈ ˉˊˇˋ˖ˉʽˁˈΦ ʆˇ ʵʶʾʴ˃ʰ 

ʰˉˇˍʷ˂ʶˋʰ˄ пл ʱˍˇ˃ʰ ʶˊʴʰʸˈ˃ʶ˄ˇʽ ό˄ˇˋʹ˂ʶˎˍʷˌΣ ʴʽʰˍˊˇʾ ˁʰʽ ˇʵˇ˄ˍʾʰˍˊˇʽύ, ̱ ˇ ˇˉˇʾˇ ˔˖ˊʾˋˍʹˁʶ ˋʶ ʵˏˇ 

ˇ˃ʱʵʶˌΦ ɶ ˉˊ˗ˍʹ ʺˍʰ˄ ʹ ˇ˃ʱʵʰ ˉʰˊʷ˃ʲʰˋʹˌ όнл ʱˍˇ˃ʰύ ˁʰʽ ʹ ʵʶˏˍʶˊʹ ʺˍʰ˄ ʹ ˇ˃ʱʵʰ ʶ˂ʷʴ˔ˇˎ όнл 

ʱˍˇ˃ʰύΦ ɼˇʽ˄ʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍˇˎ ʵʶʾʴ˃ʰˍˇˌ ʰˉˇˍʷ˂ʶˋʰ˄ ʹ ˃ʶˍʰ˒ˇˊʱ ˒ˇˊˍʾˇˎΣ ˇʽ 

ʶˉʰ˄ʰ˂ʰ˃ʲʰ˄ˈ˃ʶ˄ʶˌ ˁʽ˄ʺˋʶʽˌ ˁʰʽ ʹ ʶˊʴʰˋʾʰ ˋʶ ˉʰˊʰˍʶˍʰ˃ʷ˄ʹ ˈˊʻʽʰ ʻʷˋʹΦ ɱʽʰ ˍʹ˄ ʶˁˍʾ˃ʹˋʹ ˍˇˎ 

ˉˈ˄ˇˎ ˋˍˇ˄ ʰˎ˔ʷ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ˍˇ ʶˊʴʰ˂ʶʾˇ άʵʶʾˁˍʹˌ ʰ˄ʽˁʰ˄ˈˍʹˍʰˌ ʰˎ˔ʷ˄ʰέ όNeck disability 

index - NDIύΣ ˍˇ ˇˉˇʾˇ ˉʶˊʽʷ˔ʶʽ ʶˊ˖ˍʺˋʶʽˌ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ʶˉʾʵˊʰˋʹ ˍˇˎ ˉˈ˄ˇˎ ˋʶ ʵʷˁʰ ˁʰʻʹ˃ʶˊʽ˄ʷˌ 

ˁʰˍʰˋˍʱˋʶʽˌ ς ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ όʷ˄ˍʰˋʹ ˉˈ˄ˇˎΣ ʱˊˋʹ ʲʱˊˇˎˌΣ ˏˉ˄ˇˌΣ ʵʽʱʲʰˋ˃ʰΣ ˕ˎ˔ʰʴ˖ʴʾʰΣ 

ˇʵʺʴʹˋʹΣ ʶˊʴʰˋʾʰΣ ˋˎʴˁʷ˄ˍˊ˖ˋʹΣ ˉˇ˄ˇˁʷ˒ʰ˂ˇʽ ˁʰʽ ˉˊˇˋ˖ˉʽˁʺ ˒ˊˇ˄ˍʾʵʰύΦ ʆˇ ʵʶʾʴ˃ʰ ʰ˅ʽˇ˂ˇʴʺʻʹˁʶ 

ʲʱˋʶʽ ˍ˖˄ ˉʰˊʰˉʱ˄˖ ʶˊʴʰ˂ʶʾ˖˄ ς ˃ʶˍʰʲ˂ʹˍ˗˄ ʵˎˇ ˒ˇˊʷˌΣ ˉˊʽ˄ ˁʰʽ ˃ʶˍʱ ˍʹ˄ ˉʰˊʷ˃ʲʰˋʹΦ ʆˇ 

ˉˊ˖ˍˈˁˇ˂˂ˇ ʱˋˁʹˋʹˌ ˉʶˊʽ˂ʱ˃ʲʰ˄ʶ ʰˋˁʺˋʶʽˌ ˁʽ˄ʹˍʽˁˈˍʹˍʰˌΣ ˋˍʰʻʶˊˇˉˇʾʹˋʹˌΣ ʵʽʰˍʱˋʶ˖˄Σ 

ʶˎ˂ˎʴʽˋʾʰˌ ˁʰʽ ˁʽ˄ʹˍˇˉˇʾʹˋʹˌ ˄ʶˎˊʽˁˇˏ ʽˋˍˇˏ ʵʽʱˊˁʶʽʰˌ с ʶʲʵˇ˃ʱʵ˖˄Σ ˃ʶ о ˋˎ˄ʶʵˊʾʶˌ ˍʹ˄ ʶʲʵˇ˃ʱʵʰ 

ʴʽʰ пл ˂ʶˉˍʱΦ ʆˇ ˉˊˈʴˊʰ˃˃ʰ ʶ˒ʰˊ˃ˈˋˍʹˁʶ ˋˍʹ˄ ˇ˃ʱʵʰ ˉʰˊʷ˃ʲʰˋʹˌ ˃ˈ˄ˇΦ ɱʽʰ ˍʹ˄ ʶˉʶ˅ʶˊʴʰˋʾʰ ˁʰʽ 

ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ˍˇ ˋˍʰˍʽˋˍʽˁˈ ˉʰˁʷˍˇ SPSSΦ ɮˉˈ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ 

ˉˊˇʷˁˎ˕ʶΣ ˈˍʽ ˇ ˉˈ˄ˇˌ ˋˍˇ˄ ʰˎ˔ʷ˄ʰ ʶˉʹˊʶʱʸʶʽ ˋʻʶ˄ʰˊʱ ˍʹ˄: ʰύ ʷ˄ˍʰˋʹ ˍˇˎ ˉˈ˄ˇˎΣ ʲύ ˉˊˇˋ˖ˉʽˁʺ 

˒ˊˇ˄ˍʾʵʰΣ ʴύ ɦ ˊˋʹ ʲʱˊˇˎˌΣ ʵύ ɻ ʽʱʲʰˋ˃ʰΣ ʶύ ̄ ˇ˄ˇˁʷ˒ʰ˂ˇʽΣ ˋˍύˋˎʴˁʷ˄ˍˊ˖ˋʹΣ ʸύ ɻ ʽʱʲʰˋ˃ʰΣ ʹύ ̌ ʵʺʴʹˋʹΣ 

ʻύ ˏˉ˄ˇˌΣ ʽύ ˕ˎ˔ʰʴ˖ʴʾʰ ˍ˖˄ ʶˊʴʰʸˇ˃ʷ˄˖˄Σ ˉˊʱʴ˃ʰ ˍˇ ˇˉˇʾˇ ʵʽʰ˒ˇˊˇˉˇʽʶʾˍʰʽ ˃ʶˍʱ ˍˇ ˉˊˈʴˊʰ˃˃ʰ 

ˉʰˊʷ˃ʲʰˋʹˌΦ ʅˎ˃ˉʶˊʰˋ˃ʰˍʽˁʱ ʹ ʶ˒ʰˊ˃ˇʴʺ ˉˊ˖ˍˇˁˈ˂˂˖˄ ʻʶˊʰˉʶˎˍʽˁʺˌ ʱˋˁʹˋʹˌ ʶ˄ˍˈˌ ˍˇˎ ˔˗ˊˇˎ 

ʶˊʴʰˋʾʰˌ ˒ʱ˄ʹˁʶ ˄ʰ ʷ˔ʶʽ ʶˎʶˊʴʶˍʽˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍˈˋˇ ˋˍʹ˄ ʷ˄ˍʰˋʹ ˍˇˎ ˉˈ˄ˇˎ ˈˋˇ ˁʰʽ ˋˍʹ˄ ˕ˎ˔ʽˁʺ 

ʵʽʱʻʶˋʹ ˍˇˎ ˎʴʶʽˇ˄ˇ˃ʽˁˇˏ ˉˊˇˋ˖ˉʽˁˇˏΦ 

ɽʷ˅ʶʽˌ ˁ˂ʶʽʵʽʱΥ ˎʴʶʽˇ˄ˇ˃ʽˁˈ ˉˊˇˋ˖ˉʽˁˈΣ ˉˈ˄ˇˌ ˋˍˇ˄ ʰˎ˔ʷ˄ʰΣ ʱˋˁʹˋʹΣ NDI. 

ɲʽʶˏʻˎ˄ˋʹ ʰ˂˂ʹ˂ˇʴˊʰ˒ʾʰˌΥ  
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ɳʊɮʄɾʁɱɶ ɳɿʁʅ ʃʄʍʆʁɼʁɽɽʁʇ ɮʅɼɶʅɶʅ ʅʆʁ ʋʍʄʁ ʆʁʇ ɿʁʅʁɼʁɾɳɹʁʇ ɱɹɮ ʆɶɿ ɲɹɮʋɳɹʄɹʅɶ 

ʆʁʇ ʃʁɿʁʇ ʅʆʁɿ ɮʇʋɳɿɮ ʅɳ ʇɱɳɹʁɿʁɾɹɼʁ ʃʄʁʅʍʃɹɼʁΦ 

ɳʽˋʰʴ˖ʴʺ 

ʁ ̔ζ˃ˎˇˋˁʶ˂ʶˍʽˁʷˌ ˉʰʻʺˋʶʽˌη όɾʅʃύ ʰˉˇˍʶ˂ˇˏ˄ ˍˇ ˉʽˇ ˋˏ˄ʹʻʶˌ  ˉˊˈʲ˂ʹ˃ʰ ˎʴʶʾʰˌ ˉˇˎ 

ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ ˍʹ˄ ʶˊʴʰˋʾʰ ˋˍʹ˄ ɳˎˊ˗ˉʹΣ ˍʰ˂ʰʽˉ˖ˊ˗˄ˍʰˌ ʶˁʰˍˇ˃˃ˏˊʽʰ ʶˊʴʰʸˇ˃ʷ˄ˇˎˌΦ ʅˍʹ˄ 

ɳˎˊ˖ˉʰʿˁʺ ɴ˄˖ˋʹ όɳΦɳΦύ ˍ˖˄ нтΣ ˍˇ нр҈ ˍ˖˄ ʶˊʴʰʸˇ˃ʷ˄˖˄ ˉʱˋ˔ˇˎ˄ ʰˉˈ ˇˋ˒ˎʰ˂ʴʾʰ ˁʰʽ ˍˇ но҈ ʰˉˈ 

˃ˎʰ˂ʴʾʶˌ (Moazzami, Dehdari, Taghdisi, & Soltanian, 2015). ʁʽ ʶˊʴʰʸˈ˃ʶ˄ˇʽ ˋˍˇ˄ ˍˇ˃ʷʰ ˍʹˌ ˎʴʶʾʰˌ ˁʰʽ 

ʽʵʽʰʾˍʶˊʰ ˇʽ ʽʰˍˊʽˁʷˌ ˔ʶʽˊˇˎˊʴʽˁʷˌ ʶʽʵʽˁˈˍʹˍʶˌ ˁʰʽ ˇʽ ˄ˇˋʹ˂ʶˎˍʷˌΣ ʶ˃˒ʰ˄ʾʸˇˎ˄ ˋˎ˔˄ʱ ˉˈ˄ˇ ˋˍˇ˄ 

ʰˎ˔ʷ˄ʰ ˂ˈʴ˖ ˍʹˌ ˉʰˊʰˍʶˍʰ˃ʷ˄ʹˌ ˈˊʻʽʰˌ ˋˍʱˋʹˌ ˁʰʽ ˋˍʰˍʽˁʺˌ ʻʷˋʹˌ  ό˔ʶʽˊˇˎˊʴˇʾύΣ ʰ˂˂ʱ ˁʰʽ 

˃ʶˍʰˁʾ˄ʹˋʹ ˒ˇˊˍʾˇˎ ό˄ˇˋʹ˂ʶˎˍʷˌύ. (Abdollahi, Pedram Razi, Pahlevan, Saeed Yekaninejad, Amaniyan, 

Leibold Sieloff and Mojtaba Vaismoradi, 2020). ɰʱˋʶʽ ˍ˖˄ ʶˎˊ˖ˉʰʿˁ˗˄ ˁʰˍʶˎʻˎ˄ˍʺˊʽ˖˄ ʴˊʰ˃˃˗˄ ˉˇˎ 

ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍʹ˄ ˎʴʽʶʽ˄ʺ ˁʽ ʰˋ˒ʱ˂ʶʽʰ ˋˍʹ˄ ʶˊʴʰˋʾʰΣ ʹ ʵʽʰ˔ʶʾˊʽˋʹ ˍ˖˄ ˃ˎˇˋˁʶ˂ʶˍʽˁ˗˄ ˁʰˍʰˉˇ˄ʺˋʶ˖˄ 

ʰˉˇˍʶ˂ʶʾ ʶˉʽʲʶʲ˂ʹ˃ʷ˄ʹ ʰ˄ʱʴˁʹ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ʵʽʰˋ˒ʰ˂ʽˋˍʶʾ ʹ ˎʴʶʾʰ ˍ˖˄ ʶˊʴʰʸˇ˃ʷ˄˖˄ ˁʰʽ ˄ʰ 

ʰˉˇ˒ʶˎ˔ʻˇˏ˄ ˉʶˊʽˍˍʷˌ ʵʰˉʱ˄ʶˌ ʴʽʰ ˍʹ˄ ʵʹ˃ˈˋʽʰ ˎʴʶʾʰ όDa Costa, & Vieira, 2010).  

ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ˃ʶ˂ʷˍʹˌ ʺˍʰ˄ ʹ ʶ˒ʰˊ˃ˇʴʺ ʶ˄ˈˌ ˉˊ˖ˍˇˁˈ˂˂ˇˎ ʱˋˁʹˋʹˌ ʶ˄ˍˈˌ ˍˇˎ 

˄ˇˋˇˁˇ˃ʶʾˇˎΣ ˃ʶ ˋˍˈ˔ˇ ˍʹ˄ ˉˊˈ˂ʹ˕ʹ ˁʰʽ ˍʹ˄ ʵʽʰ˔ʶʾˊʽˋʹ ˍˇˎ ˉˈ˄ˇˎ ˋˍˇ˄ ʰˎ˔ʷ˄ʰ ˋˍˇ ˎʴʶʽˇ˄ˇ˃ʽˁˈ 

ˉˊˇˋ˖ˉʽˁˈΦ 

ɾʷʻˇʵˇˌ 

ɲʶʾʴ˃ʰ 

ʆˇ ʵʶʾʴ˃ʰ ʵʽʰ˃ˇˊ˒˗ʻʹˁʶ ˋˍʰ пл ʱˍˇ˃ʰΣ ˍˇ ˇˉˇʾˇ ʰˉˇˍʷ˂ʶˋʶ ˎʴʶʽˇ˄ˇ˃ʽˁˈ ˉˊˇˋ˖ˉʽˁˈ 

ʵʹ˃ˈˋʽˇˎ ˄ˇˋˇˁˇ˃ʶʾˇˎ ό˄ˇˋʹ˂ʶˎˍʷˌΣ ʴʽʰˍˊˇʾ ˁʰʽ ˇʵˇ˄ˍʾʰˍˊˇʽύΦ ʋ˖ˊʾˋˍʹˁʶ ˋʶ ʵˏˇ ˇ˃ʱʵʶˌΣ ˃ʽʰ 

ʶ˂ʷʴ˔ˇˎ όнл ʱˍˇ˃ʰύ ˁʰʽ ˃ʽʰ ˉʶʽˊʰ˃ʰˍʽˁʺ όнл ʱˍˇ˃ʰύΦ ʅˍʹ˄ ˇ˃ʱʵʰ ˉʰˊʷ˃ʲʰˋʹˌ ʶ˒ʰˊ˃ˈˋˍʹˁʶ 

ˉˊˈʴˊʰ˃˃ʰ ʱˋˁʹˋʹˌ ʵʽʱˊˁʶʽʰˌ с ʶʲʵˇ˃ʱʵ˖˄Σ ˍˇ ˇˉˇʾˇ ˉʶˊʽ˂ʱ˃ʲʰ˄ʶ ʰˋˁʺˋʶʽˌ ˋˍʰʻʶˊˇˉˇʾʹˋʹˌΣ 

ˁʽ˄ʹˍʽˁˈˍʹˍʰˌΣ ʶˎ˂ʹʴʽˋʾʰˌΣ ʰ˄ʰˉ˄ˇʺˌΣ ʵʽʰˍʱˋʶʽˌ ˁʰʽ ˁʽ˄ʹˍˇˉˇʾʹˋʹˌ ˄ʶˎˊʽˁˇˏ ʽˋˍˇˏ ˋˍˇ˄ ˁˇˊ˃ˈΣ ˍˇ˄ 

ʰˎ˔ʷ˄ʰ ˁʰʽ ˍʰ ʱ˄˖ ʱˁˊʰΦ ʃˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˋˍˇ˄ ˔˗ˊˇ ˍˇˎ ˄ˇˋˇˁˇ˃ʶʾˇˎΣ ˃ʶ ʵʽʱˊˁʶʽʰ пл˘Σ о ˒ˇˊʷˌ 

ˍʹ˄ ʶʲʵˇ˃ʱʵʰΦ ɶ ˇ˃ʱʵʰ ʶ˂ʷʴ˔ˇˎ ʵʶ˄ ʷˁʰ˄ʶ ˁʰ˄ʷ˄ʰ ʶʾʵˇˌ ˉʰˊʷ˃ʲʰˋʹˌΦ 

ɾʷˋʰ ˋˎ˂˂ˇʴʺˌ ʵʶʵˇ˃ʷ˄˖˄ 

ʃˊʽ˄ ˍʹ˄ ʷ˄ʰˊ˅ʹ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʱˋˁʹˋʹˌ ˈ˂ˇʽ ˇʽ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ˁ˂ʺʻʹˁʰ˄ ˄ʰ 

ˋˎ˃ˉ˂ʹˊ˗ˋˇˎ˄ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ ʰ˄ʰ˒ʶˊˈ˃ʶ˄ˇ ˋʶ ʵʹ˃ˇʴˊʰ˒ʽˁʱ ˋˍˇʽ˔ʶʾʰ ˁʰʽ ˍˇ ʶˊʴʰ˂ʶʾˇ 

ʰ˅ʽˇ˂ˈʴʹˋʹˌ άb9/Y 5L{!.L[L¢¸ Lb59· - b5Lέ όʵʶʾˁˍʹˌ ʰ˄ʽˁʰ˄ˈˍʹˍʰˌ ʰˎ˔ʷ˄ʰύΦ ʆˇ b5L ʰ˄ʽ˔˄ʶˏʶʽ ˍˇ˄ 

ˉʶˊʽˇˊʽˋ˃ˈ ˉˇˎ ˉˊˇˁʰ˂ʶʾ ˇ ˉˈ˄ˇˌ ˋˍˇ˄ ʰˎ˔ʷ˄ʰ ˋʶ мл ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ-ˉʰˊʰ˃ʷˍˊˇˎˌΥ ʰύʷ˄ˍʰˋʹ 

ˉˈ˄ˇˎΣ ʲύˉˊˇˋ˖ˉʽˁʺ ˒ˊˇ˄ˍʾʵʰΣ ʴύʱˊˋʹ ʲʱˊˇˎˌΣ ʵύʵʽʱʲʰˋ˃ʰΣ ʶύˉˇ˄ˇˁʷ˒ʰ˂ˇʽΣ ˋˍύˋˎʴˁʷ˄ˍˊ˖ˋʹΣ 

ʸύʵʽʱʲʰˋ˃ʰΣ ʹύˇʵʺʴʹˋʹΣ ʻύˏˉ˄ˇˌΣ ʽύ˕ˎ˔ʰʴ˖ʴʾʰΦ ʆʹ˄ ʾʵʽʰ ʰ˅ʽˇ˂ˈʴʹˋʹ ʶˉʰ˄ʷ˂ʰʲʰ˄ ˁʰʽ ˇʽ ʵˎˇ ˇ˃ʱʵʶˌ  

˃ʶˍʱ ˍʹ˄ ˂ʺ˅ʹ ˍʹˌ ˉʰˊʷ˃ʲʰˋʹˌΦ 

ʅˍʰˍʽˋˍʽˁʺ ʰ˄ʱ˂ˎˋʹ 

ɱʽʰ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ʰ˄ʱ˂ˎˋʹ ʵʽʰˁˏ˃ʰ˄ˋʹˌ 

ʶˉʰ˄ʰ˂ʰ˃ʲʰ˄ˈ˃ʶ˄˖˄ ˃ʶˍˊʺˋʶ˖˄ όн ǿŀȅ ǊŜǇŜŀǘŜŘ ƳŜŀǎǳǊŜǎ !bh±! нʋнύ, ˖ˌ ˉˊˇˌ ʵˎˇ ˉʰˊʱʴˇ˄ˍʶˌ 

ʶˁ ˍ˖˄ ˇˉˇʾ˖˄ ˃ˈ˄ˇ ˇ ʷ˄ʰˌ ʺˍʰ˄ ʶˉʰ˄ʰ˂ʰ˃ʲʰ˄ˈ˃ʶ˄ˇˌΦ ɳ˅ʰˊˍʹ˃ʷ˄ʶˌ ˃ʶˍʰʲ˂ʹˍʷˌ ʰˉˇˍʷ˂ʶˋʰ˄ ˇʽ мл 

ˉʰˊʱ˃ʶˊˇʽ ˍˇˎ b5L ˁʰʽ ʰ˄ʶ˅ʱˊˍʹˍʹ ˃ʶˍʰʲ˂ʹˍʺ ʹ ζˇ˃ʱʵʰηΣ ʶ˄˗ ʶˉʰ˄ʰ˂ʰ˃ʲʰ˄ˈ˃ʶ˄ˇˌ ˉʰˊʱʴˇ˄ˍʰˌ 

ʺˍʰ˄ ˇ ˉʰˊʱʴˇ˄ˍʰˌ ζ˃ʷˍˊʹˋʹηΣ ˉˇˎ ʰ˄ˍʽˋˍˇʽ˔ˇˏˋʶ ˋʶ ʵˏˇ ʰ˅ʽˇ˂ˇʴʺˋʶʽˌ ˋʶ ʵˏˇ ˔ˊˇ˄ʽˁʷˌ ˋˍʽʴ˃ʷˌ 

όζɮˊ˔ʽˁʺ ˃ʷˍˊʹˋʹη ˉˊʽ˄ ˍʹ˄ ʷ˄ʰˊ˅ʹ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʱˋˁʹˋʹˌ ˁʰʽ ζˍʶ˂ʽˁʺ ˃ʷˍˊʹˋʹη ˃ʶˍʱ ˍʹ˄ 
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31̌  ɲʽʶʻ˄ʷˌ ʅˎ˄ʷʵˊʽˇ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ ɮʻ˂ʹˍʽˋ˃ˇˏ 
9-мм ɹˇˎ˄ʾˇˎ нлно  ɼˇ˃ˇˍʹ˄ʺ 

 

ɯˋˁʹˋʹ ˁʰʽ ɾˎˇˋˁʶ˂ʶˍʽˁʷˌ ɼʰˁ˗ˋʶʽˌ ϧ ʃʰʻʺˋʶʽˌ 

 
 

 

ˇ˂ˇˁ˂ʺˊ˖ˋʹ ˍˇˎ ˉʰˊʶ˃ʲʰˍʽˁˇˏ ˉˊˇʴˊʱ˃˃ʰˍˇˌύΦ ɶ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ʰ˄ʱ˂ˎˋʹ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ 

ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ʶ˂ʶʴ˔ʻʶʾ ʰ˄ ˁʰʽ ˇʽ ʵˎˇ ˇ˃ʱʵʶˌ όʶ˂ʷʴ˔ˇˎ ς ˉʶʽˊʰ˃ʰˍʽˁʺύ ˉʰˊˇˎˋʽʱʸˇˎ˄ ˃ʶˍʰ˅ˏ ˍˇˎˌ 

ʵʽʰ˒ˇˊʶˍʽˁʺ ʶ˅ʷ˂ʽ˅ʹ ˖ˌ ˉˊˇˌ ˍˇ˄ ʰ˄ʽˁʰ˄ˈˍʹˍʰ ˉˇˎ ˉˊˇˁʰ˂ʶʾˍʰʽ ʰˉˈ ˉˈ˄ˇ ˋˍˇ˄ ʰˎ˔ʷ˄ʰ ˋˍʽˌ мл 

ˉʰˊʰ˃ʷˍˊˇˎˌ ˍˇˎ b5LΣ ˃ʶˍʰ˅ˏ ˍʹˌ ʰˊ˔ʽˁʺˌ ˁʰʽ ˍʹˌ ˍʶ˂ʽˁʺˌ  ˃ʷˍˊʹˋʹˌΦ όʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹ ˃ʶˍʰ˅ˏ ˍ˖˄ 

ˉʰˊʰʴˈ˄ˍ˖˄ ζˇ˃ʱʵʰη ˁʰʽ ζ˃ʷˍˊʹˋʹηύΦ 

ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ 

ɳ˅ʶˍʱʸˇ˄ˍʰˌ ˍˇˎˌ ˃ʷˋˇˎˌ ˈˊˇˎˌ ˉˊˇˁˏˉˍʶʽ ˉ˖ˌ ʵʶ˄ ˎˉʱˊ˔ʶʽ ʵʽʰ˒ˇˊˇˉˇʾʹˋʹ ʴʽʰ ˍʹ˄ ˇ˃ʱʵʰ 

ʶ˂ʷʴ˔ˇˎ ˃ʶˍʰ˅ˏ ˍʹˌ ʰˊ˔ʽˁʺˌ ˁʰʽ ˍʹˌ ˍʶ˂ʽˁʺˌ ˃ʷˍˊʹˋʹˌ ˋʶ ʰ˄ˍʾʻʶˋʹ ˃ʶ ˍʹ˄ ˉʶʽˊʰ˃ʰˍʽˁʺ,  ̍ ˉˇˎ ˎˉʱˊ˔ʶʽ 

ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʺ ʵʽʰ˒ˇˊʱ ˃ʶˍʰ˅ˏ ˍʹˌ ʰˊ˔ʽˁʺˌ ˁʰʽ ˍʹˌ ˍʶ˂ʽˁʺˌ ˃ʷˍˊʹˋʹˌ ˋˍʽˌ ф ˉʰˊʰ˃ʷˍˊˇˎˌ ˍˇˎ 

NDI, ʁ ˁˍˈˌ ˍʹˌ сʹˌ ˉˇˎ ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ ˍʹ˄ ʶˉʽˊˊˇʺ ˍˇˎ ˉˈ˄ˇˎ ˋˍʹ ˋˎʴˁʷ˄ˍˊ˖ˋʹ όʃʾ˄ʰˁʰˌ мύΦ ɶ ʰ˄ʱ˂ˎˋʹ 

ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ʷʵʶʽ˅ʶ ˉ˖ˌ ˎˉʱˊ˔ʶʽ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʺ ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹ ˃ʶˍʰ˅ˏ ˍ˖˄ 

ˉʰˊʰʴˈ˄ˍ˖˄ ζˇ˃ʱʵʰη ˁʰʽ ζ˃ʷˍˊʹˋʹη ώCόфΣопнύҐрΦтпфΣ ǇғΦлмϐ ˋˍˇ˄ ˉʶˊʽˇˊʽˋ˃ˈ ˍ˖˄ ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄ 

˂ˈʴ˖  ˉˈ˄ˇˎ ˋˍˇ˄ ʰˎ˔ʷ˄ʰΦ ʆˇ ˍʶˋˍ ˉˇ˂˂ʰˉ˂˗˄ ˃ʶˍˊʺˋʶ˖˄ {ƛŘŀƪΣ ʷʴʽ˄ʶ ʴʽʰ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˍʹˌ ʶˉʾʵˊʰˋʹˌ 

ˍˇˎ ˉʰˊʱʴˇ˄ˍʰ ζ˃ʷˍˊʹˋʹη ˃ʶˍʰ˅ˏ ˍʹˌ ˇ˃ʱʵʰˌ ʶ˂ʷʴ˔ˇˎ ˁʰʽ ˍʹˌ ˉʶʽˊʰ˃ʰˍʽˁʺˌΦ ɲʽʰˉʽˋˍ˗ʻʹˁʶ ˉ˖ˌ ʵʶ˄ 

ˎˉʺˊ˅ʶ ˋʹ˃ʰ˄ˍʽˁʺ ʶˉʾʵˊʰˋʹ ˋˍˇ˄ ˉʰˊʱʴˇ˄ˍʰ ζ˃ʷˍˊʹˋʹη όˉˊʽ˄ ˁʰʽ ˃ʶˍʱ ˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ ˍʹˌ 

ˉʰˊʷ˃ʲʰˋʹˌύˋˍʹ˄ ˇ˃ʱʵʰ ʶ˂ʷʴ˔ˇˎ ώCόмΣоуύҐ ΦллΣ ǇғΦлрϐΣ ˋʶ ʰ˄ˍʾʻʶˋʹ ˃ʶ ˍʹ˄ ˉʶʽˊʰ˃ʰˍʽˁʺ ˇ˃ʱʵʰ ˈˉˇˎ 

˒ʰʾ˄ʶˍʰʽ ˉ˖ˌ ˎˉʺˊ˅ʶ ˋʹ˃ʰ˄ˍʽˁʺ ʶˉʾʵˊʰˋʹ ˍˇˎ ˉʰˊʱʴˇ˄ˍʰ ζ˃ʷˍˊʹˋʹη ώCόмΣоуύҐмнсΦрΣ ǇғΦлрϐΦ 

ʅˎ˄ˇ˕ʾʸˇ˄ˍʰˌΣ ʲˊʷʻʹˁʶ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʺ ʵʽʰ˒ˇˊˇˉˇʾʹˋʹ ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄Σ ˉˇˎ 

ʰ˒ˇˊʱ ˍˇ˄ ˉʶˊʽˇˊʽˋ˃ˈ ˉˇˎ ˉˊˇˁʰ˂ʶʾ ˇ ˉˈ˄ˇˌ ˋˍˇ˄ ʰˎ˔ʷ˄ʰ ˋʶ ˁʰʻʹ˃ʶˊʽ˄ʷˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ʲʱˋʶʽ ˍˇˎ 

b5LΣ ʰˉˈ ˍʹ˄ ʰˊ˔ʽˁʺ ˋˍʹ˄ ˍʶ˂ʽˁʺ ˃ʷˍˊʹˋʹ ʴʽʰ ˍʹ˄ ˉʶʽˊʰ˃ʰˍʽˁʺ ˇ˃ʱʵʰ ˁʽ ˈ˔ʽ ʴʽʰ ˍʹ˄ ˇ˃ʱʵʰ ʶ˂ʷʴ˔ˇˎΦ 

ʃʾ˄ʰˁʰˌ мΦ ɾʷˋˇʽ ˈˊˇʽ ҕ ˍˎˉʽˁʷˌ ʰˉˇˁ˂ʾˋʶʽˌόɾҕ{5ύΣ ˍʽ˃ʺ C ˁʰʽ ʶˉʾˉʶʵˇ ˋʹ˃ʰ˄ˍʽˁˈˍʹˍʰˌ ʴʽʰ ˍˇ˄ 

ˉʶˊʽˇˊʽˋ˃ˈ ˉˇˎ ˉˊˇˁʰ˂ʶʾˍʰʽ ʰˉˈ ˍˇ˄ ˉˈ˄ˇ ˋˍˇ˄ ʰˎ˔ʷ˄ʰ ˋˍʽˌ мл ˉʰˊʰ˃ʷˍˊˇˎˌ ˍˇˎ b5LΦ 

 ʁ˃ʱʵʰ 1ʹ ˃ ʷˍˊʹˋʹ 2ʹ ˃ ʷˍˊʹˋʹ 

  ɾҕSD ɾҕSD 

NDI-1 ɳ˂ʷʴ˔ˇˎ нΦсҕмΦлф нΦсҕмΦм 

 ʃʶʽˊʰ˃ʰˍʽˁʺ нΦорҕлΦфо мΦнҕлΦпм 

NDI-2 ɳ˂ʷʴ˔ˇˎ мΦуҕмΦмф мΦуҕмΦнл 

 ʃʶʽˊʰ˃ʰˍʽˁʺ мΦпҕлΦтр мΦлрҕлΦнн 

NDI-3 ɳ˂ʷʴ˔ˇˎ оΦпрҕнΦлу оΦпрҕнΦлф 

 ʃʶʽˊʰ˃ʰˍʽˁʺ нΦсҕмΦст мΦрҕм 

NDI-4 ɳ˂ʷʴ˔ˇˎ нΦсрҕмΦпс нΦсрҕмΦпт 

 ʃʶʽˊʰ˃ʰˍʽˁʺ нΦнрҕмΦлт мΦнҕлΦрн 

NDI-5 ɳ˂ʷʴ˔ˇˎ нΦсрҕлΦфу нΦсрҕлΦфф 

 ʃʶʽˊʰ˃ʰˍʽˁʺ нΦтҕмΦло мΦмҕлΦо 

NDI-6 ɳ˂ʷʴ˔ˇˎ мΦнрҕлΦпп мΦнрҕлΦпр 

 ʃʶʽˊʰ˃ʰˍʽˁʺ мΦпҕлΦр мΦмҕлΦо 

NDI-7 ɳ˂ʷʴ˔ˇˎ нΦорҕлΦфу нΦорҕлΦфф 

 ʃʶʽˊʰ˃ʰˍʽˁʺ нΦмҕлΦсп мΦнрҕлΦпп 

NDI-8 ɳ˂ʷʴ˔ˇˎ нΦнҕмΦлр нΦнҕмΦм 

 ʃʶʽˊʰ˃ʰˍʽˁʺ мΦфрҕлΦсм мΦмҕлΦом 
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NDI-9 ɳ˂ʷʴ˔ˇˎ нΦсрҕмΦпн нΦсрҕмΦпн 

 ʃʶʽˊʰ˃ʰˍʽˁʺ нΦнрҕмΦмс мΦоҕлΦсс 

NDI-10 ɳ˂ʷʴ˔ˇˎ нΦмрҕмΦро нΦмрҕмΦрп 

 ʃʶʽˊʰ˃ʰˍʽˁʺ мΦтрҕлΦфс мΦлрҕлΦнн 

 F= 10.58   

*p<0.05 

ʅˎʸʺˍʹˋʹ - ʅˎ ˃ˉʶˊʱˋ˃ʰˍʰ 

ʁ ˉˈ˄ˇˌ ˋˍˇ˄ ʰˎ˔ʷ˄ʰ ˃ˉˇˊʶʾ ˄ʰ ʶˉʹˊʶʱˋʶʽ ˋʹ˃ʰ˄ˍʽˁʱ ˉˇ˂˂ʷˌ ˁʰʻʹ˃ʶˊʽ˄ʷˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌΦ 

ɶ ʶˊʴʰˋʾʰ ˋˍˇ ˄ˇˋˇˁˇ˃ʶʾˇ ʰˉʰʽˍʶʾ ˍʰ˔ˏˍʹˍʰΣ ˃ʶˍʰ˒ˇˊʷˌ ʰˋʻʶ˄˗˄Σ ˉʰˊʰˍʶˍʰ˃ʷ˄ʹ ˈˊʻʽʰ ˋˍʱˋʹΣ 

ˎ˕ʹ˂ˈ ˉˇˋˇˋˍˈ ʱʴ˔ˇˎˌ ό/ŜǘǊŀƴƻΣ ¢ŜŘŜǎŎƘƛΣ wŀōōƛΣ DƻǎŜǘǘƛΣ [ƻǊŀΣ [ŀƳƻƴŀŎŀΣ aŀƴǘƘƻǊǇŜΣ ϧ !ƳŀŘŘŜƻΣ 

нлмтύΦ ɶ ˃ʶ˂ʷˍʹ ʰˉʷʵʶʽ˅ʶ ˉ˖ˌ ʷ˄ʰ ˋˍˇ˔ʶˎ˃ʷ˄ˇ ˉˊˈʴˊʰ˃˃ʰ ʱˋˁʹˋʹˌ ʶ˄ˍˈˌ ˍˇˎ ʶˊʴʰˋʽʰˁˇˏ ˔˗ˊˇˎ 

˃ˉˇˊʶʾ ˄ʰ ˍˊˇˉˇˉˇʽʺˋʶʽ ˋʹ˃ʰ˄ˍʽˁʱ ˍˇ˄ ˉʶˊʽˇˊʽˋ˃ˈ ˉˇˎ ˉˊˇˁʰ˂ʶʾ ˇ ˉˈ˄ˇˌ ˍˇˎ h ˎ˔ʷ˄ʰ ˋˍˇ ʵʽʱʲʰˋ˃ʰΣ 

ˍʹ˄ ˉˊˇˋ˖ˉʽˁʺ ˒ˊˇ˄ˍʾʵʰΣ ˍʹ˄ ˕ˎ˔ʰʴ˖ʴʾʰΣ ˍʹ˄ ˇʵʺʴʹˋʹΣ ˍʹ˄ ʶˊʴʰˋʾʰΣ ˍʹ˄ ʱˊˋʹ ʲʱˊˇˎˌ ˋˍˇ 

ˎʴʶʽˇ˄ˇ˃ʽˁˈ ˉˊˇˋ˖ˉʽˁˈΦ ɶ ʱˋˁʹˋʹ ˖ˌ ˃ʷˋ˖ ˉʰˊʷ˃ʲʰˋʹˌ ˋˍˇ˄ ˔˗ˊˇ ˍˇˎ ˄ˇˋˇˁˇ˃ʶʾˇˎ ʰˉˇˍʶ˂ʶʾ ʷ˄ʰ 

ʶˉʽˋˍʹ˃ˇ˄ʽˁˈ ˉʶʵʾˇΣ ˍˇ ˇˉˇʾˇ ʻʰ ˉˊʷˉʶʽ ˉʶˊʽˋˋˈˍʶˊˇ ˄ʰ ʵʽʶˊʶˎ˄ʹʻʶʾ ʁ ˉʽˋˍʹ˃ˇ˄ʽˁʱΦ 

 

ɰʽʲ˂ʽˇʴˊʰ˒ʾʰ 

Abdollahi, T., Pedram Razi ,S., Pahlevan, D.,  Saeed Yekaninejad,M., Amaniyan, S., Leibold Sieloff, C., and Mojtaba 

Vaismoradi (2020). Effect of an Ergonomics Educational Program on Musculoskeletal Disorders in Nursing 

Staff Working in the Operating Room: A Quasi-Randomized Controlled Clinical Trial. Int. J. Environ. Res. 

Public Health, 17, 7333; doi:10.3390/ijerph17197333 

Cetrano, G.; Tedeschi, F.; Rabbi, L.; Gosetti, G.; Lora, A.; Lamonaca, D.; Manthorpe, J.; Amaddeo, F. (2017). How 

are compassion fatigue, burnout, and compassion satisfaction affected by quality of working life? Findings 

from a survey of mental health staff in Italy. BMC Health Serv. Res. , 17, 755. 

Da Costa, B.R.; Vieira, E.R.(2010). Risk factors for work-related musculoskeletal disorders: A systematic review of 

recent longitudinal studies. Am. J. Ind. Med., 53, 285ς323. 

Moazzami, Z.; Dehdari, T.; Taghdisi, M.H.; Soltanian, A. (2015). Effect of an Ergonomics-Based Educational 

Intervention Based on Transtheoretical Model in Adopting Correct Body Posture Among Operating Room 

Nurses. Glob. J. Health Sci. , 8, 26ς34. 

  



151 

31̌  ɲʽʶʻ˄ʷˌ ʅˎ˄ʷʵˊʽˇ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ ɮʻ˂ʹˍʽˋ˃ˇˏ 
9-мм ɹˇˎ˄ʾˇˎ нлно  ɼˇ˃ˇˍʹ˄ʺ 

 

ɯˋˁʹˋʹ ˁʰʽ ɾˎˇˋˁʶ˂ʶˍʽˁʷˌ ɼʰˁ˗ˋʶʽˌ ϧ ʃʰʻʺˋʶʽˌ 

 
 

 

 

IMPLEMENTATION OF A HOSPITAL-BASED EXERCISE PROTOCOL FOR THE MANAGEMENT OF NECK 

PAIN IN HEALTHCARE WORKERS. 

 

P. Sakellari1, A. Beneka1, P. Malliou1, Th. Konstantinidis2. E. Mikrogiannaki1,  

K. Marsouvanidou1, E. Ganatsiou1 

1Democritus University of Thrace, D.P.E.S.S., Komotini 

2Democritus University of Thrace, Department of Medicine, Alejandoupolis 

 

Abstract 

Work-related musculoskeletal strains have been increasingly studied in the last decades, as they 

are a serious socio-economic problem. The prevention and management strategies from the European 

Organization for Occupational Health and Safety (EURO-OSHA) provide for intervention within the 

workplace. The aim of this study is to implement an exercise protocol within the hospital and to 

document its effect on neck pain in healthcare staff. The sample consisted of 40 employees (nurses, 

doctors and dentists) which was divided into two groups. The first was the intervention group (20 

people) and the second was the control group (20 people). The Neck Disability Index (NDI) tool was 

used to assess neck pain. Common characteristics of the sample were load carrying, repetitive 

movements and working in a prolonged standing position. The exercise protocol included mobility, 

stabilization, stretching, flexibility and nerve tissue mobilization exercises for 6 weeks, with 3 sessions 

per week for 40 minutes. The tool used to assess pain was the Neck disability index (NDI), which 

contains questions about the effect of pain on ten daily life situations - activities (pain intensity, weight 

lifting, sleeping, reading, recreation, driving, working, concentrating, headaches and personal care). 

The sample was assessed using the above instruments-variables twice, before and after the 

intervention. The program was implemented in the intervention group only and included mobility, 

stretching, stabilization and flexibility exercises for the trunk and upper limbs. The SPSS statistical 

package was used for data processing and analysis. The results showed that neck pain strongly affects 

the activities of leisure, sleep, work and headache of the workers, which is different after the 

intervention program. In conclusion, the application of therapeutic exercise protocols within the 

workplace appeared to have beneficial effects on both pain intensity and mood of health care workers. 

Key words: healthcare employees, neck pain, exercise, NDI. 
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ɶ ɳʃɹɲʄɮʅɶ ʆɶʅ ɮʅɼɶʅɶʅ ɾɳ ɶɽɳɼʆʄʁɾʇʁɲɹɳɱɳʄʅɶ όEMSύ ʅɳ ɱʇɿɮɹɼɮ ɾɳ ɹɲɹʁʃɮɸɶ ʅɼʁɽɹʍʅɶ 

ɮʴʴʶ˂ʺ ʊΦΣ ɱʽˇ˒ˍˋʾʵˇˎ ɮΦΣ ɾʱ˂˂ʽˇˎ ʃΦΣ ɾˉʶ˄ʷˁʰ ɮΦΣ ɾˇˎˋˇˏ˂ʹ ɹΦΣ ʆʱˋʽˇˎ ʃΦ 

 

ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʅ˔ˇ˂ʺ ɳˉʽˋˍʺ˃ʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ ɮʻ˂ʹˍʽˋ˃ˇˏ 

 

ʃʶˊʾ˂ʹ˕ʹ  

ɶ ˋˉˇ˄ʵˎ˂ʽˁʺ ˋˍʺ˂ʹ ʶ˃˒ʰ˄ʾʸʶʽ ˉ˂ʱʴʽʰ ˁʰʽ ˉˊˇˋʻʽˇˉʾˋʻʽʰ ˁˎˊˍ˗˃ʰˍʰΦ ɼʰˍʰˋˍʱˋʶʽˌ ˋˍʽˌ 

ˇˉˇʾʶˌ ˋˎ˄ʰ˄ˍʱˍʰʽ ˎˉʷˊ˃ʶˍˊʹ ˉ˂ʱʴʽʰ ʰ˄ʱˉˍˎ˅ʹ ˍ˖˄ ˁˎˊˍ˖˃ʱˍ˖˄ ˃ʶ ʰˉˇˍʷ˂ʶˋ˃ʰ ˍʹ˄ ˉʰˊʶˁˍˈˉʽˋʹ 

ˍʹˌ ˋˉˇ˄ʵˎ˂ʽˁʺˌ ˋˍʺ˂ʹˌ ʰˉˈ ˍʹ˄ ˉˊˇˁʰʻˇˊʽˋ˃ʷ˄ʹ ˍʹˌ ʻʷˋʹΣ ʵʹ˂ʰʵʺ ʰˉˈ ˍʹ ˃ʷˋʹ ʴˊʰ˃˃ʺ ˍˇˎ 

ˋ˗˃ʰˍˇˌΣ ʻʶ˖ˊˇˏ˄ˍʰʽ ˖ˌ ˉʰʻˇ˂ˇʴʽˁʷˌ ˁʰʽ ˁʰ˂ˇˏ˄ˍʰʽ ˃ʶ ˍˇ˄ ˈˊˇ ˋˁˇ˂ʾ˖ˋʹΦ ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ 

ˉʶˊʽˉˍ˖ˋʽˇ˂ˇʴʽˁʺˌ ˃ʶ˂ʷˍʹˌ ʺˍʰ˄ ˄ʰ ʶ˅ʶˍʱˋʶʽ ˍʹ˄ ʶˉʾʵˊʰˋʹ ˉˇˎ ʷ˔ʶʽ ʹ ʱˋˁʹˋʹ ˃ʶ 

ʹ˂ʶˁˍˊˇ˃ˎˇʵʽʷʴʶˊˋʹ ˋʶ ʴˎ˄ʰʾˁʰ ˃ʶ ʽʵʽˇˉʰʻʺ ˋˁˇ˂ʾ˖ˋʹΦ ʆˇ ʵʶʾʴ˃ʰ ˍʹˌ ˃ʶ˂ʷˍʹˌ ʰˉˇˍʷ˂ʶˋʶ ˃ʽʰ ˁˎˊʾʰ 

ʹ˂ʽˁʾʰˌ ˉʶ˄ʺ˄ˍʰ ˉʷ˄ˍʶ όррύ ʶˍ˗˄ ʹ ˇˉˇʾʰ ʺˊʻʶ ˖ˌ ʰˋˁˇˏ˃ʶ˄ʹ ˋʶ ʶ˅ʶʽʵʽˁʶˎ˃ʷ˄ˇ ˁʷ˄ˍˊˇ ʱˋˁʹˋʹˌ ˃ʶ 

ʹ˂ʶˁˍˊˇ˃ˎˇʵʽʷʴʶˊˋʹ όemsύΦ ɾʶ ʲʱˋʹ ˍˇ ʵʶʾˁˍʹ ˃ʱʸʰˌ ˋ˗˃ʰˍˈˌ ˍʹˌ όBMIύ ʺˍʰ˄ ˉʰ˔ˏˋʰˊˁʹ ʶˉʽˉʷʵˇˎ 

ɹΣ ʵʶ˄ ʶʾ˔ʶ ʰˋˁʹʻʶʾ ˃ʶ ˇˉˇʽˇʵʺˉˇˍʶ ˍˊˈˉˇ ʺ ˃ʷˋˇ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍ˖˄ ˍʶ˂ʶˎˍʰʾ˖˄ ˍˊʽʱ˄ˍʰ ˔ˊˈ˄˖˄ 

ˁʰʽ ˉʰˊˇˎˋʾʰʸʶ ˉˈ˄ˇ ˋˍʹ ˃ʷˋʹΣ ˍʹ˄ ˉ˂ʱˍʹ ˁʰʽ ˍˇ ʵʶ˅ʾ ʱ˄˖ ʱˁˊˇΦ ʅˍˈ˔ˇˌ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʺˍʰ˄ ʹ 

ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ˉˇʽˈˍʹˍʰˌ ʸ˖ʺˌ ˍʹˌ ʰˋˁˇˏ˃ʶ˄ʹˌ ˁ ʰʽ ʹ ʰˏ˅ʹˋʹ ˁʽ˄ʹˍʽˁˈˍʹˍʰˌ ˍˇˎ ˁˇˊ˃ˇˏΦ ʆˇ ˉˊˈʴˊʰ˃˃ʰ 

ʶʾ˔ʶ ʵʽʱˊˁʶʽʰ ʵ˗ʵʶˁʰ όмнύ ʶʲʵˇ˃ʱʵʶˌ ˁʰʽ ʰˉˇˍʶ˂ˇˏ˄ˍʰ˄ ʰˉˈ ˃ʾʰ ʶʽˁˇˋʱ˂ʶˉˍʹ ˉˊˇˉˈ˄ʹˋʹ ˃ʾʰ ˒ˇˊʱ 

ʰ˄ʱ ʶˉˍʱ ˃ʷˊʶˌ όт ˃ʷˊʶˌύΦ ʆˇ ʰˋˁʹˋʽˇ˂ˈʴʽˇ ʰ˒ˇˊˇˏˋʶ ˈ˂ʶˌ ˍʽˌ ˃ˎʿˁʷˌ ˇ˃ʱʵʶˌΣ ˃ʶ ˋˍˈ˔ˇ ˄ʰ 

ʵʽˇˊʻ˖ʻˇˏ˄ ˇʽ ˃ˎʿˁʷˌ ʰ˄ʽˋˇˊˊˇˉʾʶˌ ˉˇˎ ˉˊˇˁ˂ʺʻʹˁʰ˄ ʰˉˈ ˍʹ˄ ˋˁˇ˂ʾ˖ˋʹΦ ʆˈˋˇ ˉˊʽ˄Σ ˈˋˇ ˁʰʽ ˃ʶˍʱ 

ˍˇ ˉʰˊʶ˃ʲʰˍʽˁˈ ˉˊˈʴˊʰ˃˃ʰ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ˃ʶˍˊʺˋʶʽˌ ʰ˄ʻˊ˖ˉˇ˃ʶˍˊʽˁ˗˄ ˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ 

όˋ˖˃ʰˍʽˁʺ ˃ʱʸʰΣ ˏ˕ˇˌ ʰˉˈ ˈˊʻʽʰ ʻʷˋʹΣ ˋˏˋˍʰˋʹ ˋ˗˃ʰˍˇˌΣ ˉʶˊʽ˒ʷˊʶʽʶˌ ˋʶ cmύΣ ʵˇˁʽ˃ʰˋʾʶˌ 

ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˈˉ˖ˌ ʹ ʵˇˁʽ˃ʰˋʾʰ ˉ˂ʱʴʽʰˌ ˁʱ˃˕ʹˌ ˁˇˊ˃ˇˏ όSide Bending Flexibility Testύ ˁʰʽ ʹ 

ʵˇˁʽ˃ʰˋʾʰ ʵʽʱˍʰˋʹˌ ˉ˂ʱˍʹˌ όBack Scratch TestύΣ ˁʰʽ ˋˎ˃ˉ˂ʹˊ˗ʻʹˁʶ ˍˇ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ Scoliosis 

Research Society-22 (SRS-ннύ ʴʽʰ ˍʹ˄ ˉˇʽˈˍʹˍʰ ʸ˖ʺˌ ˍ˖˄ ʰˋʻʶ˄˗˄ ˃ʶ ˋˁˇ˂ʾ˖ˋʹΦ  ɾʶˍʱ ˍˇ ˉʷˊʰˌ ˍʹˌ 

ˉʰˊʷ˃ʲʰˋʹˌ ˉʰˊˇˎˋʽʱˋˍʹˁʰ˄ ʲʶ˂ˍʽ˗ˋʶʽˌ ˖ˌ ˉˊˇˌ ˍʰ ʰ˄ʻˊ˖ˉˇ˃ʶˍˊʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˃ʶ ˁˎˊʽˈˍʶˊˇ 

ʶˏˊʹ˃ʰ ˍʹ ˃ʶʾ˖ˋʹ ˍˇˎ ˉˇˋˇˋˍˇˏ ˂ʾˉˇˎˌ ˁʰʽ ˍʹ˄ ʰˏ˅ʹˋʹ ˍʹˌ ˃ˎʿˁʺˌ ˃ʱʸʰˌΦ ɮˁˈ˃ʹΣ ˒ʰʾ˄ʶˍʰʽ ˈˍʽ 

ˎˉʺˊ˅ʶ ʵʽʰ˒ˇˊʱ ˃ʶˍʰ˅ˏ ʰˊ˔ʽˁ˗˄ ˁʰʽ ˍʶ˂ʽˁ˗˄ ˃ʶˍˊʺˋʶ˖˄ ˖ˌ ˉˊˇˌ ˍʽˌ ʵˇˁʽ˃ʰˋʾʶˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˁʰʽ 

ˋʹ˃ʰ˄ˍʽˁʺ ʲʶ˂ˍʾ˖ˋʹ ˋˍʹ˄ ˉˇʽˈˍʹˍʰ ʸ˖ʺˌ ˍʹˌ ʰˋˁˇˏ˃ʶ˄ʹˌ ˃ʶ ˃ʶʾ˖ˋʹ ˍˇˎ ˉˈ˄ˇˎΦ ɶ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ 

ʷˊʶˎ˄ʰ ʻʷˍʶʽ ˄ʷʶˌ ʲʱˋʶʽˌ ˋˍʰ ˍʶ˔˄ˇ˂ˇʴʽˁʱ ˃ʷˋʰ ˍʰ ˇˉˇʾʰ ˃ˉˇˊʶʾ ˄ʰ ʰ˅ʽˇˉˇʽʺˋʶʽ ʷ˄ʰˌ ˉˊˇˉˇ˄ʹˍʺˌ 

ʷˍˋʽ ˗ˋˍʶ ˄ʰ ˉʰˊʱˋ˔ʶʽ ˇˎˋʽʰˋˍʽˁʺ ˁʰʽ ˉʽˇ ʱ˃ʶˋʹ ʲʶ˂ˍʾ˖ˋʹ ˋʶ ˉʱˋ˔ˇ˄ˍʰ ˉ˂ʹʻˎˋ˃ˈ ʰˎˍˇˏ ˍˇˎ ʶʾʵˇˎˌΦ  

ɽʷ˅ʶʽˌ ˁ˂ʶʽʵʽʱΥ ̔ ʵʽˇˉʰʻʺˌ ˋˁˇ˂ʾ˖ˋʹΣ ʹ˂ʶˁˍˊˇ˃ˎˇʵʽʷʴʶˊˋʹΣ ˉˇʽˈˍʹˍʰ ʸ˖ʺˌ 

 

ɲʽʶˏʻˎ˄ˋʹ ʰ˂˂ʹ˂ˇʴˊʰ˒ʾʰˌΥ 

ɮʴʴʶ˂ʺ ʊ˖ˍʶʽ˄ʺ 

ɲʽʶˏʻˎ˄ˋʹΥ ɲΦ ɿˍʰʺ мпΣ пнмомΣʆˊʾˁʰ˂ʰ 

ʆʹ˂.: 2431021999 / 6971962022 

E-mail: foteange2@phyed.duth.gr  
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9-мм ɹˇˎ˄ʾˇˎ нлно  ɼˇ˃ˇˍʹ˄ʺ 

 

ɯˋˁʹˋʹ ˁʰʽ ɾˎˇˋˁʶ˂ʶˍʽˁʷˌ ɼʰˁ˗ˋʶʽˌ ϧ ʃʰʻʺˋʶʽˌ 

 
 

 

 

ɶ ɳʃɹɲʄɮʅɶ ʆɶʅ ɮʅɼɶʅɶʅ ɾɳ ɶɽɳɼʆʄʁɾʇʁɲɹɳɱɳʄʅɶ όEMSύ ʅɳ ɱʇɿɮɹɼɮ ɾɳ ɹɲɹʁʃɮɸɶ ʅɼʁɽɹʍʅɶ 

ɳʽˋʰʴ˖ʴʺ 

ʅˏ˃˒˖˄ʰ ˃ʶ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ʵʶʵˇ˃ʷ˄ʰ ʹ ˋˉˇ˄ʵˎ˂ʽˁʺ ˋˍʺ˂ʹ ʵʶ˄ ʶʾ˄ʰʽ ˃ʾʰ ʶˎʻʶʾʰ ʴˊʰ˃˃ʺΣ 

ʰ˄ˍʽʻʷˍ˖ˌΣ ʶ˃˒ʰ˄ʾʸʶʽ ˉ˂ʱʴʽʰ ˁʰʽ ˉˊˇˋʻʽˇˉʾˋʻʽʰ ˁˎˊˍ˗˃ʰˍʰΦ ʁˉˇʽʰʵʺˉˇˍʶ ˉʰˊʷˁˁ˂ʽˋʹ ʰˉˈ ˍʰ 

˒ˎˋʽˇ˂ˇʴʽˁʱ ˁˎˊˍ˗˃ʰˍʰ ˍʹˌ ˋˉˇ˄ʵˎ˂ʽˁʺˌ ˋˍʺ˂ʹˌ ˔ʰˊʰˁˍʹˊʾʸʶˍʰʽ ˖ˌ ʰˉˈˁ˂ʽˋʹΦ ʃʰˊˇˎˋʽʱʸʶˍʰʽ 

ˁˎ ˊʾ˖ˌ ˃ʶ ˍʹ ˃ˇˊ˒ʺ ˍʹˌ ˁˏ˒˖ˋʹˌΣ ˍʹˌ ˂ˈˊʵ˖ˋʹˌΣ ˁʰʽ ˍʹˌ ˋˁˇ˂ʾ˖ˋʹˌ όɮʴʴʶ˂ˇˉˇˏ˂ˇˎ-ʅʰˁʰ˄ˍʱ˃ʹΣ 

2004).  

ʃʽˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˁʰˍʰˋˍʱˋʶʽˌ ˋˍʽˌ ˇˉˇʾʶˌ ˋˎ˄ʰ˄ˍʱˍʰʽ ˎˉʷˊ˃ʶˍˊʹ ˉ˂ʱʴʽʰ ʰ˄ʱˉˍˎ˅ʹ ˍ˖˄ 

ˁˎˊˍ˖˃ʱˍ˖˄ ˃ʶ ʰˉˇˍʷ˂ʶˋ˃ʰ ˍʹ˄ ˉʰˊʶˁˍˈˉʽˋʹ ˍʹˌ ˋˉˇ˄ʵˎ˂ʽˁʺˌ ˋˍʺ˂ʹˌ ʰˉˈ ˍʹ˄ ˉˊˇˁʰʻˇˊʽˋ˃ʷ˄ʹ ˍʹˌ 

ʻʷˋʹΣ ʵʹ˂ʰʵʺ ʰˉˈ ˍʹ ˃ʷˋʹ ʴˊʰ˃˃ʺ ˍˇˎ ˋ˗˃ʰˍˇˌΣ  ʻʶ˖ˊˇˏ˄ˍʰʽ ˖ˌ ˉʰʻˇ˂ˇʴʽˁʷˌ ˁʰʽ ˁʰ˂ˇˏ˄ˍʰʽ ˃ʶ ˍˇ˄ 

ˈˊˇ ˋˁˇ˂ʾ˖ˋʹΦ ɶ ˋˁˇ˂ʾ˖ˋʹ ʵʽʰˁˊʾ˄ʶˍʰʽ ˋʶ ˇˊʴʰ˄ʽˁʺΣ ˈˉˇˎ ʹ ˋˉˇ˄ʵˎ˂ʽˁʺ ˋˍʺ˂ʹ ˁʱ˄ʶʽ ˋˍˊˇ˒ʺ ʴˏˊ˖ 

ʰˉˈ ˍˇ˄ ʱ˅ˇ˄ʱ ˍʹˌΣ ˁʰʽ ˂ʶʽˍˇˎˊʴʽˁʺΣ ˈˉˇˎ ʵʽʰˍʹˊʶʾˍʰʽ ʹ ʰˊ˔ʽˍʶˁˍˇ˄ʽˁʺ ʵˇ˃ʺ ˍ˖˄ ˋˉˇ˄ʵˏ˂˖˄ 

όɼˇˁʰˊʾʵʰˌΣ нлнмύΦ ɶ ˇˊʴʰ˄ʽˁʺ ʽʵʽˇˉʰʻʺˌ ˋˁˇ˂ʾ˖ˋʹ ʰˉˇˍʶ˂ʶʾ ˍʹ ˋˎ˔˄ˈˍʶˊʹ ˃ˇˊ˒ʺ ˁʰʽ ʶˁʵʹ˂˗˄ʶˍʰʽ 

ˁˎˊʾ˖ˌ ˋˍˇ ʴˎ˄ʰʽˁʶʾˇ ˒ˏ˂ˇ ˃ʶ ʰ˄ʰ˂ˇʴʾʰ ʰʴˇˊʽ˗˄-ˁˇˊʽˍˋʽ˗˄ ʷ˄ʰ ˉˊˇˌ ʶ˄˄ʽʱ όмκфύ όɮʴʴʶ˂ˇˉˇˏ˂ˇˎ-

ʅʰˁʰ˄ˍʱ˃ʹΣ нллпύΦ  

ɶ ʱˋˁʹˋʹ ˁʰˍʷ˔ʶʽ ˋʹ˃ʰ˄ˍʽˁˈ ˊˈ˂ˇ ˋˍʹ˄ ˁʰ˂˂ʽʷˊʴʶʽʰ ˁʰʽ ʵʽʰˍʺˊʹˋʹ ˍʹˌ ˋ˖ˋˍʺˌ ˋˍʱˋʹˌ ˍˇˎ 

ˋ˗˃ʰˍˇˌΣ ˋˍˇ˔ʶˏˇ˄ˍʰˌ ˋˍʹ˄ ˁʰ˂ʺ ˒ˎˋʽˁʺ ˁʰˍʱˋˍʰˋʹ ˍˇˎ ʰˍˈ˃ˇˎ ˁʰʽ ˋˍʹ˄ ʽˋˇˊˊˇˉʾʰ ˍ˖˄ ˃ˎ˗˄ ˍˇˎ 

ˁˇˊ˃ˇˏΦ ɶ ʱˋˁʹˋʹ ʲˇʹʻʱʶʽ ˋˎ˄ʶˉ˗ˌ ˋˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˍ˖˄ ˃ˎʿˁ˗˄ ʰ˄ʽˋˇˊˊˇˉʽ˗˄Σ ˈˉ˖ˌ h ˎˍ˗˄ ˍʹˌ 

ˋˁˇ˂ʾ˖ˋʹˌΣ ʷˍˋʽ ˗ˋˍʶ ˍˇ ʶˁʱˋˍˇˍʶ ʱˍˇ˃ˇ ˄ʰ ʷ˔ʶʽ ˈˋˇ ˍˇ ʵˎ˄ʰˍˈ˄ ˁʰ˂ˏˍʶˊʹ ˉˇʽˈˍʹˍʰ ʸ˖ʺˌ 

όɾˉʰ˂ˍˈˉˇˎ˂ˇˌΣ нллоύΦ 

ɶ ʹ˂ʶˁˍˊˇ˃ˎˇʵʽʷʴʶˊˋʹ ʷ˔ʶʽ ˁʱ˄ʶʽ ˍʹ˄ ʶ˃˒ʱ˄ʽˋʺ ˍʹˌ ʶʵ˗ ˁʰʽ ˉʶˊʾˉˇˎ орл ˔ˊˈ˄ʽʰ ˁʰʽ 

ˉʰˊˇˎˋʽʱʸʶʽ ˍʶˊʱˋˍʽʰ ʶ˅ʷ˂ʽ˅ʹ ʰˉˈ ˍˈˍʶΦ ʃ˂ʺʻˇˌ ʶˊʶˎ˄˗˄ ʷ˔ˇˎ˄ ʰˉˇʵʶʾ˅ʶʽ ˉ˖ˌ ʹ ʹ˂ʶˁˍˊˇ˃ˎˇʵʽʷʴʶˊˋʹ 

ʶʾ˄ʰʽ ˃ʾʰ ˁʰʽ˄ˇˍˈ˃ʰ ˃ˇˊ˒ʺ ʱˋˁʹˋʹˌ ˃ʶ ˋˁˇˉˈ ˁˎˊʾ˖ˌ ˍʹ˄ ʰˏ˅ʹˋʹ ˍʹˌ ˃ˎʿˁʺˌ ˃ʱʸʰˌ όGondin, Cozzone 

& BendahanΣ нлммύΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰ ʰ˄ʰ˒ʷˊʶˍʰʽ ˖ˌ ˃ʾʰ ˄ʷʰ ˃ʷʻˇʵˇˌ ʴʽʰ ˍʹ˄ ʶ˄ʵˎ˄ʱ˃˖ˋʹ ˍ˖˄ ˃ˎ˗˄Σ 

˃ʶ ˍʰˎˍˈ˔ˊˇ˄ʹ ʵʽʷʴʶˊˋʹ ˉˇ˂˂˗˄ ˃ˎʿˁ˗˄ ˇ˃ʱʵ˖˄ ˍʹ˄ ʾʵʽʰ ˔ˊˇ˄ʽˁʺ ˋˍʽʴ˃ʺΦ ɹʵʽʰʾˍʶˊʰ ˋʹ˃ʰ˄ˍʽˁˈ 

˒ʰʾ˄ʶˍʰʽ ˍˇ ʴʶʴˇ˄ˈˌ ˈˍʽ ʹ ʹ˂ʶˁˍˊˇ˃ˎˇʵʽʷʴʶˊˋʹ ʶ˄ʶˊʴˇˉˇʽʶʾ ˍˇˎˌ ʶ˄ ˍ˖ ʲʱʻˎ ˋˍʰʻʶˊˇˉˇʽʹˍʽˁˇˏˌ ˃ˏʶˌ 

ˍʹˌ ˋˉˇ˄ʵˎ˂ʽˁʺˌ ˋˍʺ˂ʹˌΣ ʵʽʶʴʶʾˊʶʽ ˍʰˎˍˈ˔ˊˇ˄ʰ ˍˇˎˌ ˁˇʽ˂ʽʰˁˇˏˌ ˁʰʽ ˇˋ˒ˎʿˁˇˏˌ ˃ˏʶˌΣ ʱˊʰ ʰˉˇˍʶ˂ʶʾ 

ˍʹ˄ ˉʽˇ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʺ ˃ʷʻˇʵˇ ʴʽʰ ˍʹ˄ ˋˍʰʻʶˊˇˉˇʾʹˋʹ ˍʹˌ ˋˉˇ˄ʵˎ˂ʽˁʺˌ ˋˍʺ˂ʹˌ (Konrad et al., 2020), 

ˁʰʽ ˍʹ ˃ʶʾ˖ˋʹ ˍ˖˄ ˃ˎʿˁ˗˄ ʰ˄ʽˋˇˊˊˇˉʽ˗˄ ˂ˈʴ˖ ˁʰˁʺˌ ˋˍʱˋʹˌ ˋ˗˃ʰˍˇˌ ʺ ˉʱʻʹˋʹˌΣ ˁʰʽ ˁʰˍΩ ʶˉʷˁˍʰˋʹ 

ˍʹ ˃ʶʾ˖ˋʹ ˍ˖˄ ˉˈ˄˖˄Φ  

ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ˉʶˊʽˉˍ˖ˋʽˇ˂ˇʴʽˁʺˌ ˃ʶ˂ʷˍʹˌ ʺˍʰ˄ ˄ʰ ʶ˅ʶˍʰˋˍʶʾ ʹ ʶˉʾʵˊʰˋʹ ˉˇˎ ʷ˔ʶʽ ʹ 

ʱˋˁʹˋʹ ˃ʶ ʹ˂ʶˁˍˊˇ˃ˎˇʵʽʷʴʶˊˋʹ ˋʶ ʴˎ˄ʰʾˁʰ ˃ʶ ʽʵʽˇˉʰʻʺ ˋˁˇ˂ʾ˖ˋʹ ˖ˌ ˉˊˇˌ ˍʹ˄ ˉˇʽˈˍʹˍʰ ʸ˖ʺˌ ˍʹˌ 

ˁʰʽ ˍʹ˄ ʰˏ˅ʹˋʹ ˍʹˌ ˁʽ˄ʹˍʽˁˈˍʹˍʰˌ ˍˇˎ ˁˇˊ˃ˇˏΦ 

ɾʷʻˇʵˇˌ 

ɲʶʾʴ˃ʰ 

ʆˇ ʵʶʾʴ˃ʰ ˍʹˌ ʷˊʶˎ˄ʰˌ ʰˉˇˍʷ˂ʶˋʶ ˃ʾʰ ˁˎˊʾʰ ʹ˂ʽˁʾʰˌ ˉʶ˄ʺ˄ˍʰ ˉʷ˄ˍʶ όррύ ʶˍ˗˄ ˉˇˎ ʺˊʻʶ ˖ˌ 

ʰˋˁˇˏ˃ʶ˄ʹ ˋʶ ʶ˅ʶʽʵʽˁʶˎ˃ʷ˄ˇ ˁʷ˄ˍˊˇ ʱˋˁʹˋʹˌ ˃ʶ ʹ˂ʶˁˍˊˇ˃ˎˇʵʽʷʴʶˊˋʹ όemsύΦ ɾʶ ʲʱˋʹ ˍˇ ʵʶʾˁˍʹ 

˃ʱʸʰˌ ˋ˗˃ʰˍˈˌ ˍʹˌ όBMIύ ʺˍʰ˄ ˉʰ˔ˏˋʰˊˁʹ ʶˉʽˉʷʵˇˎ ɹΣ ʵʶ˄ ʶʾ˔ʶ ʰˋˁʹʻʶʾ ˃ʶ ˇˉˇʽˇʵʺˉˇˍʶ ˍˊˈˉˇ ʺ ˃ʷˋˇ 

ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍ˖˄ ˍʶ˂ʶˎˍʰʾ˖˄ ˍˊʽʱ˄ˍʰ ˔ˊˈ˄˖˄ ˁʰʽ ˉʰˊˇˎˋʾʰʸʶ ˔ˊˈ˄ʽˇ ˉˈ˄ˇ ˋˍʹ˄ ˉ˂ʱˍʹ ˁʰʽ ˍˇ ʵʶ˅ʾ 

ʱ˄˖ ʱˁˊˇΦ ʅˍˈ˔ˇˌ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʺˍʰ˄ ʹ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ˉˇʽˈˍʹˍʰˌ ʸ˖ʺˌ ˍʹˌ ʰˋˁˇˏ˃ʶ˄ʹˌ ˁʰʽ ʹ 

ʰˏ˅ʹˋʹ ˁʽ˄ʹˍʽˁˈˍʹˍʰˌ ˍˇˎ ˁˇˊ˃ˇˏΦ   

https://link.springer.com/article/10.1007/s00421-011-2101-2#auth-Julien-Gondin
https://link.springer.com/article/10.1007/s00421-011-2101-2#auth-Patrick_J_-Cozzone
https://link.springer.com/article/10.1007/s00421-011-2101-2#auth-David-Bendahan
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ʆˇ ˉˊˈʴˊʰ˃˃ʰ ʶʾ˔ʶ ʵʽʱˊˁʶʽʰ ʵ˗ʵʶˁʰ όмнύ ʶʲʵˇ˃ʱʵʶˌ ˁʰʽ ʰˉˇˍʶ˂ˇˏ˄ˍʰ˄ ʰˉˈ ˃ʾʰ ʶʽˁˇˋʱ˂ʶˉˍʹ 

ˉˊˇˉˈ˄ʹˋʹ ˃ʾʰ ˒ˇˊʱ ʰ˄ʱ ʶˉˍʱ ˃ʷˊʶˌ όт ˃ʷˊʶˌύΣ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˁʱʻʶ ʆʶˍʱˊˍʹ ʰˉˈʴʶˎ˃ʰΦ ʆˇ 

ʰˋˁʹˋʽˇ˂ˈʴʽˇ ʰ˒ˇˊˇˏˋʶ ˈ˂ʶˌ ˍʽˌ ˃ˎʿˁʷˌ ˇ˃ʱʵʶˌΣ ˃ʶ ˁˏˊʽˇ ˋˍˈ˔ˇ ˍʹ ʲʶ˂ˍʾ˖ˋʹ ˍ˖˄ ˃ˎʿˁ˗˄ 

ʰ˄̔ˋˇˊˊˇˉʽ˗˄ ˉˇˎ ˉˊˇˁ˂ʺʻʹˁʰ˄ ʰˉˈ ˍʹ˄ ˋˁˇ˂ʾ˖ˋʹΦ ʆˈˋˇ ˉˊʽ˄Σ ˈˋˇ ˁʰʽ ˃ʶˍʱ ˍˇ ˉʰˊʶ˃ʲʰˍʽˁˈ 

ˉˊˈʴˊʰ˃˃ʰ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ˃ʶˍˊʺˋʶʽˌ ʰ˄ʻˊ˖ˉˇ˃ʶˍˊʽˁ˗˄ ˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ όˋ˖˃ʰˍʽˁʺ ˃ʱʸʰΣ 

ˏ˕ˇˌ ʰˉˈ ˈˊʻʽʰ ʻʷˋʹΣ ˋˏˋˍʰˋʹ ˋ˗˃ʰˍˇˌΣ ˉʶˊʽ˒ʷˊʶʽʶˌ ˋʶ cmύΣ ʵˇˁʽ˃ʰˋʾʶˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˈˉ˖ˌ ʹ 

ʵˇˁʽ˃ʰˋʾʰ ˉ˂ʱʴʽʰˌ ˁʱ˃˕ʹˌ ˁˇˊ˃ˇˏ όSide Bending Flexibility Testύ ˁʰʽ ʹ ʵˇˁʽ˃ʰˋʾʰ ʵʽʱˍʰˋʹˌ ˉ˂ʱˍʹˌ 

(Back Scratch TestύΣ ˁʰʽ ˋˎ˃ˉ˂ʹˊ˗ʻʹˁʶ ˍˇ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ Scoliosis Research Society-22 (SRS-ннύ ʴʽʰ 

ˍʹ˄ ˉˇʽˈˍʹˍʰ ʸ˖ʺˌ ˍ˖˄ ʰˋʻʶ˄˗˄ ˃ʶ ˋˁˇ˂ʾ˖ˋʹΦ   

ʃʶʽˊʰ˃ʰˍʽˁˈˌ ˋ˔ʶʵʽʰˋ˃ˈˌ  

ʆˇ ˉˊˈʴˊʰ˃˃ʰ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˃ʶ ˍʹ ʲˇʺʻʶʽʰ ˍˇˎ Miha BodytecΣ ˋʶ ʶ˅ʶʽʵʽˁʶˎ˃ʷ˄ˇ ˔˗ˊˇ 

ʱˋˁʹˋʹˌ ʹ˂ʶˁˍˊˇ˃ˎˇʵʽʷʴʶˊˋʹˌΦ ʁʽ ʰˊ˔ʽˁʷˌ ˁʰʽ ˍʶ˂ʽˁʷˌ ˃ʶˍˊʺˋʶʽˌ ˍ˖˄ ʰ˄ʻˊ˖ˉˇ˃ʶˍˊʽˁ˗˄ 

˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ ʶˁˍʶ˂ʷˋˍʹˁʰ˄ ˃ʶ ˍʹ ʲˇʺʻʶʽʰ ˃ʶʸˇˏˊʰˌ ˁʰʽ ˍʹˌ ʸˎʴʰˊʽʱˌ Omron BF511. 

ɱʽʰ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍʹˌ ʰˋˁˇˏ˃ʶ˄ʹˌ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄Υ 

o ɲˇˁʽ˃ʰˋʾʰ ̄ ˂ʱʴʽʰˌ ˁ ʱ˃˕ʹˌ ˁ ˇˊ˃ˇˏ (Side Bending Flexibility Test) 
ɶ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ʵˇˁʽ˃ʰˋʾʰ ʰˉˇˍʶ˂ʶʾ ʵʶʾˁˍʹ ʶˎ˂ˎʴʽˋʾʰˌ ˍˇˎ ˁˇˊ˃ˇˏΦ ʁ ʶ˅ʶˍʰʸˈ˃ʶ˄ˇˌ ˋˍʷˁʶˍʰʽ 

ˈˊʻʽˇˌ ˋʶ ʷ˄ʰ˄ ˍˇʾ˔ˇ ˃ʶ ˍʰ ˔ʷˊʽʰ ʵʾˉ˂ʰ ˋˍˇ ˋ˗˃ʰ ˍˇˎ ˁʰʽ ˉˊʷˉʶʽ ˄ʰ ˂ˎʴʾˋʶʽ ˉ˂ʶˎˊʽˁʱ ˈˋˇ 

ˉʶˊʽˋˋˈˍʶˊˇ ˃ˉˇˊʶʾ ʵʽʰˍʹˊ˗˄ˍʰˌ ˁʰʻ˘ ˈ˂ʹ ˍʹ ʵʽʱˊˁʶʽʰ ʶˉʰ˒ʺ ˃ʶ ˍˇ˄ ˍˇʾ˔ˇΦ ɳˁˍʶ˂ˇˏ˄ˍʰʽ ʵˏˇ 

ˉˊˇˋˉʱʻʶʽʶˌ ʰˉˈ ˁʱʻʶ ˉ˂ʶˎˊʱ ˁʰʽ ˁʰˍʰʴˊʱ˒ʶˍʰʽ ʹ ʰˉˈˋˍʰˋʹ ˃ʶˍʰ˅ˏ ˍʹˌ ˉˊ˗ˍʹˌ ˁʰʽ ˍʹˌ 

ˍʶ˂ʶˎˍʰʾʰˌ ʻʷˋʹˌ ˍˇˎ ˃ʶˋʰʾˇˎ ʵʰˁˍˏ˂ˇˎΦ 

o ɲˇˁʽ˃ʰˋʾʰ ʵʽʱˍʰˋʹˌ ˉ˂ʱˍʹˌ όBack Scratch Testύ ʺ ʶˎˁʰ˃˕ʾʰˌ ˗˃ˇˎ 
ɶ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ʵˇˁʽ˃ʰˋʾʰ ʰˉˇˍʶ˂ʶʾ ʵʶʾˁˍʹ ʶˎ˂ˎʴʽˋʾʰˌ ˍʹˌ ˖˃ʽˁʺˌ ʸ˗˄ʹˌ ˁʰʽ  ʶˁˍʶ˂ʶʾˍʰʽ ʰˉˈ ˈˊʻʽʰ 

ʻʷˋʹΦ ʁ ʶ˅ʶˍʰʸˈ˃ʶ˄ˇˌ ˍˇˉˇʻʶˍʶʾ ˍˇ ˔ʷˊʽ ˍˇˎ ˉʱ˄˖ ʰˉˈ ˍˇ˄ ˗˃ˇ ˃ʶ ˍʰ ʵʱˁˍˎ˂ʰ ˉˊˇˌ ˍʰ ˁʱˍ˖ ˁʰʽ 

ˍʹ˄ ˉʰ˂ʱ˃ʹ ˄ʰ ʶʾ˄ʰʽ ˋˍˊʰ˃˃ʷ˄ʹ ˉˊˇˌ ˍʹ˄ ˉ˂ʱˍʹΣ ʶ˄˗ ˍˇ ʱ˂˂ˇ ˔ʷˊʽ ʷˊ˔ʶˍʰʽ ʰˉˈ ˍʹ˄ ˁʱˍ˖ ˉ˂ʶˎˊʱ 

˃ʶ ˍʹ˄ ˉʰ˂ʱ˃ʹ ˋˍˊʰ˃˃ʷ˄ʹ ˉˊˇˌ ˍʰ ʷ˅˖ ˁʰʽ ˉˊˇˋˉʰʻʶʾ ˄ʰ ʰˁˇˎ˃ˉʺˋʶʽ ˍʰ ʵʱ˔ˍˎ˂ʰ ˍˇˎ ʶ˄ˈˌ ˔ʶˊʽˇˏ 

˃ʶ ˍˇ ʱ˂˂ˇΦ ɾʶ ˍʹ ʲˇʺʻʶʽʰ ʶ˄ˈˌ ˔ʱˊʰˁʰ ˃ʶˍˊʱ˃ʶ ˍʹ˄ ʰˉˈˋˍʰˋʹ ˃ʶˍʰ˅ˏ ˍ˖˄ ˃ʷˋ˖˄ ʵʰˁˍˏ˂˖˄Φ ɮ˄ 

ˍʰ ʵʱ˔ˍˎ˂ʰ ʵʶ˄ ʰˁˇˎ˃ˉʱ˄ʶ ʹ ʰˉˈˋˍʰˋʹ ʶʾ˄ʰʽ ʰˊ˄ʹˍʽˁʺ  ˁʰʽ ̡ ʱʸˇˎ˃ʶ ʰˊ˄ʹˍʽˁˈ ˉˊˈˋʹ˃ˇ όά-άύΣ ʶ˄˗ 

ʰ˄ ʰˁˇˎ˃ˉʱ˄ʶ ˃ʶˍʰ˅ˏ ˍˇˎˌ ʶʾ˄ʰʽ ʻʶˍʽˁʺ ˁʰʽ ʲʱʸˇˎ˃ʶ ʻʶˍʽˁˈ ˉˊˈˋʹ˃ˇ όάҌέύ ˋˍʹ ˃ʷˍˊʹˋʺ ˃ʰˌΦ ɶ 

ʵˇˁʽ˃ʰˋʾʰ ʶˁˍʶ˂ʶʾˍʰʽ ˍʷˋˋʶˊʽˌ ˒ˇˊʷˌ ˁʰʽ ˁʰˍʰʴˊʱ˒ʶˍʰʽ ʹ ˁʰ˂ˏˍʶˊʹ ʶˉʾʵˇˋʹ ʰˉˈ ˍʽˌ ˍʶ˂ʶˎˍʰʾʶˌ 

ʵˏˇ όRozanka-Kirschke, Kocur, Wilk & Dylewicz, 2006).  

o ɳˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ Scoliosis Research Society-22 (SRS-22) 
ʆˇ SRS-нн ʰˉˇˍʶ˂ʶʾ ʷ˄ʰ ʷʴˁˎˊˇ ˁʰʽ ʰ˅ʽˈˉʽˋˍˇ ˃ʷˋˇ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍʹˌ ˉˇʽˈˍʹˍʰˌ ʸ˖ʺˌ ˍ˖˄ ʰˋʻʶ˄˗˄ 

˃ʶ ʽʵʽˇˉʰʻʺ ˋˁˇ˂ʾ˖ˋʹΦ ʆˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ ʶˊʴʰ˂ʶʾˇ ʷ˔ʶʽ ˋˍʰʻ˃ʽˋˍʶʾ ˋʶ ʵʽʱ˒ˇˊʶˌ ʴ˂˗ˋˋʶˌΦ ʅˍʹ˄ 

ˉʰˊˇˏˋʰ ʷˊʶˎ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ʹ ˉˊˇˋʰˊ˃ˇˋ˃ʷ˄ʹ ʶ˂˂ʹ˄ʽˁʺ ʷˁʵˇˋʹ ˍˇˎ ɮntonarakos et al. 

(2009).  

ɮˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ʶʾˁˇˋʽ ʵˏˇ ʶˊ˖ˍʺˋʶʽˌ ˇʽ ˇˉˇʾʶˌ ˔˖ˊʾʸˇ˄ˍʰʽ ˋʶ ˉʷ˄ˍʶ ˁʰˍʹʴˇˊʾʶˌ όˉˈ˄ˇˌΣ 

˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰΣ ʵˊʰˋˍʹˊʽˈˍʹˍʰΣ ʰˎˍˈ-ʶʽˁˈ˄ʰΣ ˕ˎ˔ʽˁʺ ˎʴʶʾʰύ ˍ˖˄ ˉʷ˄ˍʶ ʶˊ˖ˍʺˋʶ˖˄ ˁʰʽ ʵˏˇ 

ʶˊ˖ˍʺˋʶʽˌ ˋ˔ʶˍʽˁʷˌ ˃ʶ ˍʹ˄ ʽˁʰ˄ˇˉˇʾʹˋʹ ʰˉˈ ˍʹ ʻʶˊʰˉʶʾʰ όAntonarakos et al., 2009). 

ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ 

ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʷʵʶʽ˅ʰ˄ ʲʶ˂ˍʾ˖ˋʹ ˋˍʽˌ ʰ˄ʻˊ˖ˉˇ˃ʶˍˊʽˁʷˌ ˃ʶˍˊʺˋʶʽˌΣ ˃ʶ ˁˎˊʽˈˍʶˊˇ ʶˏˊʹ˃ʰ 

ˍʹ˄ ʰˏ˅ʹˋʹ ˍʹˌ ˃ˎʿˁʺˌ ˃ʱʸʰˌ ˁʰʽ ˍʹ˄ ˉˍ˗ˋʹ ˍˇˎ ˂ʾˉˇˎˌ ˍʹˌ ʰˋˁˇˏ˃ʶ˄ʹˌΣ ˔˖ˊʾˌ ˄ʰ ʷ˔ʶʽ ʰ˂˂ʱ˅ʶʽ 

ʵʽʰˍˊˇ˒ʽˁʷˌ ˋˎ˄ʺʻʶʽʶˌΦ  
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31̌  ɲʽʶʻ˄ʷˌ ʅˎ˄ʷʵˊʽˇ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ ɮʻ˂ʹˍʽˋ˃ˇˏ 
9-мм ɹˇˎ˄ʾˇˎ нлно  ɼˇ˃ˇˍʹ˄ʺ 

 

ɯˋˁʹˋʹ ˁʰʽ ɾˎˇˋˁʶ˂ʶˍʽˁʷˌ ɼʰˁ˗ˋʶʽˌ ϧ ʃʰʻʺˋʶʽˌ 

 
 

 

ʅˎʴˁʶˁˊʽ˃ʷ˄ʰ ʲ˂ʷˉˇˎ˃ʶ ˃ʾʰ ˉˍ˗ˋʹ нΣо҈ ˋˍˇ 

ˉˇˋˇˋˍˈ ˂ʽˉ˗ʵˇˎˌ ˃ʱʸʰˌ ˋˍˇ ˋ˗˃ʰ ˁʰʽ ˃ʾʰˌ όмύ 

˃ˇ˄ʱʵʰˌ ˋˍˇ ʵʶʾˁˍʹ ˋ˔ʶˍʽˁʱ ˃ʶ ˍˇ ˋˉ˂ʰ˔˄ʽˁˈ 

˂ʾˉˇˌΣ ʶ˄˗ ˋˎ˄ʰ˄ˍʱˍʰʽ ʱ˄ˇʵˇˌ ˁʰˍʱ лΣт ˋˍʹ 

˃ˎʿˁʺ ˃ʱʸʰΦ ɮˁˈ˃ʹΣ ˈˋˇ˄ ʰ˒ˇˊʱ ˍʽˌ ʵˇˁʽ˃ʰˋʾʶˌ 

ʶˎ˂ˎʴʽˋʾʰˌ ˉ˂ʱʴʽʰˌ ˁʱ˃˕ʹˌ ˁˇˊ˃ˇˏ ˁʰʽ 

ˉ˂ʱ̱́ ˌ-˖˃ʽˁʺˌ ʸ˗˄ʹˌΣ ˉʰˊˇˎˋʽʱˋˍʹˁʶ ʰˏ˅ʹˋʹ 

ˋˍˇ ʶˏˊˇˌ ˁʾ˄ʹˋʹˌ ˍʹˌ ʰˋˁˇˏ˃ʶ˄ʹˌΦ ʆʷ˂ˇˌΣ ˃ʶ 

ˍʹ ʲˇʺʻʶʽʰ ˍˇˎ SRS-нн ˒ʱ˄ʹˁʶ ʹ ˋˎ˃ʲˇ˂ʺ ˍʹˌ 

ʱˋˁʹˋʹˌ ˃ʶ ʹ˂ʶˁˍˊˇ˃ˎˇʵʽʷʴʶˊˋʹ ˋˍʹ 

ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ʰˋˁˇˏ˃ʶ˄ʹ ˁʰʻ˗ˌ ˃ʶʽ˗ʻʹˁʰ˄ 

ˁʰˍʱ ˉˇ˂ˏ ˇʽ ˉˈ˄ˇʽ ˁʰʽ ʲʶ˂ˍʽ˗ʻʹˁʶ ʹ 

ˁʰʻʹ˃ʶˊʽ˄ˈˍʹˍʱ ˍʹˌΦ 

ʅˎʸʺˍʹˋʹ - ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ 

ɮˉˈ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ˉʰˊˇˏˋʰˌ 

ʷˊʶˎ˄ʰˌ ˋˎ˃ˉʶˊʰʾ˄ˇˎ˃ʶ ˈˍʽ ʹ ˉʰˊʷ˃ʲʰˋʹ ʺˍʰ˄ 

ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʺ ˁʰʻ˗ˌ ʹ ʰˋˁˇˏ˃ʶ˄ʹ 

ˁʰˍʱ˒ʶˊʶ ˄ʰ ʲʶ˂ˍʽ˗ˋʶʽ ˋʹ˃ʰ˄ˍʽˁˇˏˌ ʵʶʾˁˍʶˌ 

ˋˍˇ ˋ˗˃ʰ ˍʹˌΣ ˄ʰ  ʰˎ˅ʺˋʶʽ ˍʹ˄ ʶˎˁʰ˃˕ʾʰ ˍʹˌ 

ˁʰʽΣ ˍˇ ˁˎˊʽˈˍʶˊˇΣ ˄ʰ ʲʶ˂ˍʽ˗ˋʶʽ ˍʹ˄ ˉˇʽˈˍʹˍʰ 

ˍʹˌ ʸ˖ʺˌ ˍʹˌΦ ɶ ʵʽʱˊˁʶʽʰ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ 

ʺˍʰ˄ ʰˊˁʶˍʺ ʴʽʰ ˄ʰ ʲˊʶʻˇˏ˄ ˋʹ˃ʰ˄ˍʽˁʷˌ 

ˉˊˇˋʰˊ˃ˇʴʷˌΦ ʃʽʻʰ˄ˈ˄ ˃ʾʰ ʷˊʶˎ˄ʰ ˃ʶ 

ˉʶˊʽˋˋˈˍʶˊˇ ˉʱˋ˔ˇ˄ˍʰ ˉ˂ʹʻˎˋ˃ˈ ʽʵʽˇˉʰʻˇˏˌ 

ˋˁˇ˂ʾ˖ˋʹˌ ˃ʶ ˍʹ ʲˇʺʻʶʽʰ ˍʹˌ ʱˋˁʹˋʹˌ ˃ʶ ʹ˂ʶˁˍˊˇ˃ˎˇʵʽʷʴʶˊˋʹΣ ˄ʰ ʻʷˋʶʽ ˉʽˇ ʴʶˊʱ ʻʶ˃ʷ˂ʽʰ 

ˇʵʹʴ˗˄ˍʰˌ ˋʶ ˄ʷʶˌΣ ˁʰʽ˄ˇˍˈ˃ʶˌΣ ʰ˄ʰˁʰ˂ˏ˕ʶʽˌΦ 

ɰʽʲ˂ʽˇʴˊʰ˒ʾʰ 

ɮʴʴʶ˂ˇˉˇˏ˂ˇˎ-ʅʰˁʰ˄ˍʱ˃ʹ ɿΦ ϧ ɳˁʵˈˋʶʽˌ ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎ ɾʰˁʶʵˇ˄ʾʰˌ όнллпύΦ ф ɼʽ˄ʹˍʽˁˈ ˋˏˋˍʹ˃ʰΣ ʅˍˇ ɳʽʵʽˁʺ ɮʴ˖ʴʺ 
ʰ˄ʰˉˍˎ˅ʽʰˁʷˌ ʵʽʰˍʰˊʰ˔ʷˌ ϧ ˔ˊˈ˄ʽʶˌ ˃ʶʽˇ˄ʶ˅ʾʶˌ όˋʶ˂Φ нтс-нулύΣ ɸʶˋˋʰ˂ˇ˄ʾˁʹΥ ɳˁʵˈˋʶʽˌ ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎ 
ɾʰˁʶʵˇ˄ʾʰˌΦ 

Antonarakos P., Katranitsa L., Angelis L., Panagas Ar., Koen ER., Christodouloy Ev. & Christodoulou An. (2009). Reliability and 
validity of the adapted Greek version of scoliosis research society-22 (SCOLIOSIS RESEARCH SOCIETY-22) 
questionnaire, Scoliosis, 4:14. 

Gondin J.,  Cozzone P.J. & Bendahan D. (2011). Is high-frequency neuromuscular electrical stimulation a suitable tool for 
muscle performance improvement in both healthy humans and athletes?. European Journal of Applied Physiology, 
111, 2473ς2487 

ɼˇˁʰˊʾʵʰˌ ɲΦ όнлнмύΦ ɼʶ˒ʱ˂ʰʽˇ млΥ ɼʰˁ˗ˋʶʽˌ ˁʰʽ ʃʰʻʺˋʶʽˌ ʅˉˇ˄ʵˎ˂ʽˁʺˌ ʅˍʺ˂ʹˌΣ ʅˍˇ ɳɹɲɹɼɶ ʊʇʅɹɼɶ ɮɱʍɱɶ  όˋʶ˂Φ нлр-209), 
ɸʶˋˋʰ˂ˇ˄ʾˁʹΥ ɮ˒ˇʾ ɼˎˊʽʰˁʾʵʹ ɳɼɲʁʅɳɹʅ ɮΦɳΦ 

Konrad K.L., Baeyens J.P, Birkenmaier C., Ranker A.H., Widmann J., Leukert J., Wenisch L., Kraft E., Jansson V. & Wegener B. 
(2020). The effects of whole-body electromyostimulation (WB-EMS) in comparison to a multimodal treatment concept 
in patients with non-specific chronic back painτA prospective clinical intervention study. PLoS ONE, 15, (8) 

Rozanka-Kirschke A., Kocur P., Wilk M. & Dylewicz P. (2006). The Fullerton Fitness Test as an index of fitness in the elderly. 
Medical Rehabilitation, 10, (2),  9-16 

miha bodytec made in germany. 07/05/2023. Retrieved from https://www.miha-bodytec.com/en/  
ɾˉʰ˂ˍˈˉˇˎ˂ˇˌ ʃΦɹΦ όнллоύΦ ммΦ ʅˍʱˋʹ ˁʰʽ ʲʱʵʽˋʹΣ ʅˍˇ ɮɿɮʆʁɾɹɼɶ ʆʁʇ ɮɿɸʄʍʃʁʇ ɲʁɾɶ ɼɮɹ ɽɳɹʆʁʇʄɱɹɮ ɹ όˋʶ˂Φ осуύΣ 

ɮʻʺ˄ʰΥ ɳɼɲʁʅɳɹʅ ʃʋΦ ʃɮʅʋɮɽɹɲɶʅ ɮ.ɳ. 
OMRON Healthcare Europe. 07/05/2023. Retrieved from https://www.omron-healthcare.com/eu/digital-

scales/BF511_Blue.html  
ʃʰ˅ʽ˄ˈˌ ɸΦ ϧ ʋʰʲʶ˄ʶˍʾʵʹˌ ɼΦ όнлммύΦ ɿʁʄɾɳʅ ɮʀɹʁɽʁɱɶʅɶʅ ɱɹɮ ɮʅɼɶʅɶ ɼɮɹ ɳʇʄʍʅʆɹɮΦ ɮɸɽʁʆʇʃʁ 
topend sports [ sport + science ]. Lateral Side-Bending Flexibility Test. 07/05/2023. Retrieved from 

https://www.topendsports.com/testing/tests/side-bending.htm  

ʃʾ˄ʰˁʰˌ мΦ ɮ˄ʻˊ˖ˉˇ˃ʶˍˊʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ 

 

ɶ˃Φ ɾʷˍˊʹˋʹˌ 17/02/2023 09/05/2023 

ɰʱˊˇˌ όKg) 80 79,7 

BMI 29,4 29,3 

ɽʾˉˇˌ ό҈ύ 44 41,7 

ɾˎʿˁʺ ɾʱʸʰ 25 25,7 

ɰʰˋʽˁˈˌ ˃ʶˍʰʲˇ˂ʽˋ˃ˈˌ 1522 1526 

ʅˉ˂ʰ˔˄ʽˁˈ ˂ʾˉˇˌ 10 9 

ʅˍʺʻˇˌ 98 97 

ɾˉˊʱˍˋˇ ɲʶ˅ʽʱ 28 26 

ɾˉˊʱˍˋˇ ɮˊʽˋˍʶˊʱ 28 26 

ɾʷˋʹ 115 112 

ʁˉʾˋʻʽʰ 105 106 

ɾʹˊˈˌ ɲʶ˅ʽʱ 53 51 

ɾʹˊˈˌ ɮˊʽˋˍʶˊʱ 53 51 

https://link.springer.com/article/10.1007/s00421-011-2101-2#auth-Julien-Gondin
https://link.springer.com/article/10.1007/s00421-011-2101-2#auth-Patrick_J_-Cozzone
https://link.springer.com/article/10.1007/s00421-011-2101-2#auth-David-Bendahan
https://www.miha-bodytec.com/en/
https://www.omron-healthcare.com/eu/digital-scales/BF511_Blue.html
https://www.omron-healthcare.com/eu/digital-scales/BF511_Blue.html
https://www.topendsports.com/testing/tests/side-bending.htm
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THE EFFECT OF ELECTROMYOSTIMULATION (EMS) EXERCISE IN WOMAN WITH IDIOPATHIC 

SCOLIOSIS 

F. Angeli, A. Gioftsidou, P. Malliou, A. Beneka, I. Mousouli, P. Tasiou 

 

Democritus University of Thrace, School of Physical Education and Sport Science 

 

Abstract 

The spine shows lateral and anterposterior curves. Conditions in which there is excessive 

lateral growth of the curves, resulting in the displacement of the spine from its predetermined 

position, i.e. from the midline of the bode, are considered as pathological and called scoliosis. The aim 

of this study was to examine the effect of electomyostimulation exercise on a woman with idiopathic 

scoliosis. The sample of the study was a fifty-five (55) years old lady who came as a trainee to a 

specialized exercise center with electomyostimulation (ems). Based on her body mass index (BMI) she 

was obese level 1, had mot exercised in any way or by any means during the past thirty years, and 

presented with pain in the back, lower back and right upper arm. The goal of this program was to 

ƛƳǇǊƻǾŜ ǘƘŜ ǘǊŀƛƴŜŜΩǎ ǉǳŀƭƛǘȅ ƻŦ ƭƛŦŜ ŀƴŘ ƛƴŎǊŜŀǎŜ ǘǊǳƴƪ ƳƻōƛƭƛǘȅΦ ¢ƘŜ ǇǊƻƎǊŀƳ ƭŀǎǘŜŘ ǘǿŜƭǾŜ όмнύ ǿŜŜƪǎ 

and consisted of a twenty-minute training session once every seven days (7 days). The exercise 

program involved all muscle groups, aiming to correct muscle imbalances caused by scoliosis. Both 

before and after intervention program measurements of anthropometric characteristics (body mass, 

standing height, body composition, circumferences in cm), evaluation tests such as the Side Bending 

Flexibility Test and the Back Scratch Test, and the Scoliosis Research Society-22 (SRS-22) questionnaire 

was completed for the quality of life of patients with scoliosis. After the end of the intervention, 

improvements were presented in terms of anthropometric characteristics, with the main finding being 

the decrease in muscle mass. Furthermore, it appears that there was a difference between initial and 

Ŧƛƴŀƭ ƳŜŀǎǳǊŜƳŜƴǘǎ ƛƴ ǘŜǊƳǎ ƻŦ ŀǎǎŜǎǎƳŜƴǘ ǘŜǎǘǎ ŀƴŘ ǎƛƎƴƛŦƛŎŀƴǘ ƛƳǇǊƻǾŜƳŜƴǘ ƛƴ ǘƘŜ ƭŀŘȅΩǎ ǉǳŀƭƛǘȅ ƻŦ 

life with reduction in pain. This particular research lays new foundations in the technological means 

that a coach can utilize in order to provide substantial and more immediate improvement to a suffering 

population of this kind.   

Key words: idiopathic scoliosis, electomyostimulation, quality of life 
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MɳʆɮʊʄɮʅɶΣ ɲɹɮʃʁɽɹʆɹʅɾɹɼɶ ɮʃʁɲʁʅɶ ɼɮɹ ɳɱɼʇʄʁʃʁɹɶʅɶ ʆʁʇ ɳʄʍʆɶɾɮʆʁɽʁɱɹʁʇ  

S-LANSSΣ ʃʄʁʅɮʄɾʁʅɾɳɿʁ ʅʆɹʅ ɮɿɮɱɼɳʅ ʆʍɿ ʊʇʅɹɼʁɸɳʄɮʃɳʇʆʍɿ  

ɼʰ˂ˇˏʵʹˌ ɱΦΣ ɾˉʶ˃ˉʷˍˋˇˌ ɳΦΣ ɾʱ˂˂ʽˇˎ ʃΦΣ ɾˉʱˍˋʽˇˎ ʅΦ 

ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʆΦɳΦʊΦɮΦɮΦΣ ɼˇ˃ˇˍʹ˄ʺ 

 
ʃʶˊʾ˂ʹ˕ʹ 
 ʃˇ˂˂ʷˌ ˔ˊˈ˄ʽʶˌ ˉʰʻʺˋʶʽˌ ʷ˔ˇˎ˄ ˋʰ˄ ˁˏˊʽˇ ˔ʰˊʰˁˍʹˊʽˋˍʽˁˈ ˍˇ˄ ˄ʶˎˊˇˉʰʻʹˍʽˁˈ ˉˈ˄ˇΦ ɶ 
ʵʽʱʴ˄˖ˋʹ ˍˇˎ ˃ʶ ˁ˂ʽ˄ʽˁʷˌ ˁʰʽ ʰˉʶʽˁˇ˄ʽˋˍʽˁʷˌ ʶ˅ʶˍʱˋʶʽˌ ʶʾ˄ʰʽ ʵˏˋˁˇ˂ʹ ˁʰʽ ˁˇˋˍˇʲˈˊʰ ʵʽʰʵʽˁʰˋʾʰΣ ˁʰʽ 
˔˖ˊʾˌ ˃ʶʴʱ˂ʹ ʶʴˁˎˊˈˍʹˍʰΦ ɴ˄ʰ ˇʽˁˇ˄ˇ˃ʽˁˈ ˁʰʽ ˋˎ˄ʺʻ˖ˌ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈ ʶˊʴʰ˂ʶʾˇ ˉˇˎ ʲˇʹʻʱ ˍˇ˄ 
ˁ˂ʽ˄ʽˁˈ ˋˍʹ˄ ʰ˄ʾ˔˄ʶˎˋʹ ˁʰʽ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍˇˎ ˄ʶˎˊˇˉʰʻʹˍʽˁˇˏ ˉˈ˄ˇˎ ʶʾ˄ʰʽ ˍʰ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽʰΦ Aˉˈ 
ʰˎˍʱΣ ˍˇ S-LANSSΣ ˋ˔ʶʵʽʱˋˍʹˁʶ ˗ˋˍʶΣ ʰˉʰ˄ˍ˗˄ˍʰˌ ˇ ʰˋʻʶ˄ʺˌ ˃ˈ˄ˇˌ ˍˇˎ ˋʶ ʶˊ˖ˍʺˋʶʽˌ ʴˏˊ˖ ʰˉˈ 
ʰʽˋʻʹˍʹˊʽʰˁʺ ʵˊʰˋˍʹˊʽˈˍʹˍʰ ˋˍˇ ˋ˗˃ʰ ˍˇˎΣ ˃ˉˇˊʶʾ ˄ʰ ʵʽʰˉʽˋˍ˗ˋʶʽ ʰ˄ ʷ˔ʶʽ ˉˈ˄ˇ ˁˎˊʾ˖ˌ 
˄ʶˎˊˇˉʰʻʹˍʽˁʺˌ ʺ ʰ˂ʴʰʽˋʻʹˍʽˁʺˌ ˉˊˇʷ˂ʶˎˋʹˌΦ ɴ˔ʶʽ ˃ʶˍʰ˒ˊʰˋˍʶʾ ˁʰʽ ʶʴˁˎˊˇˉˇʽʹʻʶʾ ˋʶ ˉˇ˂˂ʷˌ 
ʴ˂˗ˋˋʶˌ ˁʰʽ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʶˎˊʷ˖ˌ ˋʶ ʰˊˁʶˍʷˌ ˔˗ˊʶˌΣ ˈˉ˖ˌ ʹ ɳ˂˂ʱʵʰΦ ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ 
ʷˊʶˎ˄ʰˌ ʺˍʰ˄ ˄ʰ ˍˇ ˃ʶˍʰ˒ˊʱˋʶʽ ˋˍʹ˄ ɳ˂˂ʹ˄ʽˁʺ ʴ˂˗ˋˋʰ  ˁʰʽ ˄ʰ ˍˇ ʶʴˁˎˊˇˉˇʽʺˋʶʽ ʴʽʰ ʷ˄ʰ˄ 
ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ ˉ˂ʹʻˎˋ˃ˈΣ ʵʹ˂ʰʵʺ  ʴʽʰ ˄ʶˎˊˇ˃ˎˇˋˁʶ˂ʶˍʽˁˇˏˌ ʰˋʻʶ˄ʶʾˌ ˉˇˎ ˉʰˊʰˉʷ˃ˉˇ˄ˍʰʽ ʴʽʰ 
˒ˎˋʽˁˇʻʶˊʰˉʶʾʰΦ ɾʶ ˍʹ ˋˏ˃˒˖˄ʹ ʴ˄˗˃ʹ ˍˇˎ ʵʹ˃ʽˇˎˊʴˇˏ ˍˇˎΣ ˍˇ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ ˃ʶˍʰ˒ˊʱˋˍʹˁʶ ˁʰʽ 
ʰˉˇʵˈʻʹˁʶ ʵʽʰˉˇ˂ʽˍʽˋ˃ʽˁʱ ˋˍʰ ɳ˂˂ʹ˄ʽˁʱ ʰˁˇ˂ˇˎʻ˗˄ˍʰˌ ˍʹ ʵʽʰʵʽˁʰˋʾʰ ˉˇˎ ˉˊˇˍʶʾ˄ʶˍʰʽ ʰˉˈ ˍʹ 
ɲʽʶʻ˄ʺ ɮˊ˔ʺ ʴʽʰ ˍʹ˄ ɮ˅ʽˇ˂ˈʴʹˋʹ ˍʹˌ ʃˇʽˈˍʹˍʰˌ ˍʹˌ ɵ˖ʺˌΦ ʆˇ ˃ʶˍʰ˒ˊʰˋ˃ʷ˄ˇ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇΣ ˋˍʹ 
ˋˎ˄ʷ˔ʶʽʰΣ ʵˈʻʹˁʶ ˋʶ ʵʶʾʴ˃ʰ сл ʰˋʻʶ˄˗˄Σ ˃ʶ ˃ʷˋˇ ˈˊˇ ʹ˂ʽˁʾʰˌ ˍʰ оуΣс ʷˍʹΦ ɮˉˈ ʰˎˍˇˏˌΣ ˇʽ ол ʶʾ˔ʰ˄ 
ˉˈ˄ˇ ˁˎˊʾ˖ˌ  ˄ʶˎˊˇˉʰʻʹˍʽˁʺˌ ˉˊˇʷ˂ʶˎˋʹˌ ˁʰʽ ˇʽ ˎˉˈ˂ˇʽˉˇʽ ол ʰ˂ʴʰʽˋʻʹˍʽˁʺˌΣ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ 
ˁ˂ʽ˄ʽˁʺ ʶˁˍʾ˃ʹˋʹ ʶ˅ʶʽʵʽˁʶˎ˃ʷ˄˖˄ ˒ˎˋʽˁˇʻʶˊʰˉʶˎˍ˗˄Φ ʁʽ ʰˋʻʶ˄ʶʾˌ ˋˎ˃ˉ˂ʺˊ˖ˋʰ˄ ˃ˈ˄ˇʽ ˍˇˎˌΣ ˈˉ˖ˌ 
ˉˊˇˍʶʾ˄ʶˍʰʽΣ ˍˇ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇΦ ɶ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ʷʴʽ˄ʶ ˃ʶ ˍˇ ˋˍʰˍʽˋˍʽˁˈ ˉˊˈʴˊʰ˃˃ʰ 
{t{{ ǾннΣ˃ʶ ˍʹ ˔ˊʺˋʹ ˍˇˎ ˋˎ˄ˍʶ˂ʶˋˍʺ /ǊƻƴōŀŎƘΩǎ ŀƭǇƘŀΦ ʆˇ ʶˉʾˉʶʵˇ ˋʹ˃ʰ˄ˍʽˁˈˍʹˍʰˌ ʴʽʰ ˈ˂ʶˌ ˍʽˌ 
˃ʶˍˊʺˋʶʽˌ ˇˊʾˋˍʹˁʶ ˋˍˇ ǇғлΦлм ˈˉ˖ˌ ˁʰʽ ˋˍʹ˄ ʰˊ˔ʽˁʺ ʷˁʵˇˋʹΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʷʵʶʽ˅ʰ˄ ˈˍʽ ˍˇ 
SLANSSΣ ˋʶ ʰ˄ˍʾʻʶˋʹ ˃ʶ ˉˊˇʹʴˇˏ˃ʶ˄ʶˌ ʷˊʶˎ˄ʶˌΣ ʵʶ˄ ˃ˉˇˊʶʾ ˄ʰ ˉˊˇˋʵʽˇˊʾˋʶʽ ˉˈ˄ˇ ˃ʶ ˁˎˊʾʰˊ˔ˇ  
˄ʶˎˊˇˉʰʻʹˍʽˁˈ ˋˍˇʽ˔ʶʾˇΣ ˋʶ ʰˋʻʶ˄ʶʾˌ ˃ʶ ˄ʶˎˊˇ˃ˎˇˋˁʶ˂ʶˍʽˁʱ ˉˊˇʲ˂ʺ˃ʰˍʰΦ  ɶ ʰˋˎ˃˒˖˄ʾʰ ˃ʶ 
ˉʰ˂ʰʽˈˍʶˊʶˌ ʷˊʶˎ˄ʶˌ ˉˇˎ ˍˇ ʷʲˊʽˋˁʰ˄ ʰ˅ʽˈˉʽˋˍˇΣ ʾˋ˖ˌ ʷʴˁʶʽˍʰʽ ˋˍˇ ʴʶʴˇ˄ˈˌ ˈˍʽ ʶˁʶʾ˄ʶˌ 
ˋˎ˃ˉʶˊʽʶ˂ʱ˃ʲʰ˄ʰ˄ ʰˋʻʶ˄ʶʾˌ ˃ʶ ˔ˊˈ˄ʽʶˌ ˉʰʻʺˋʶʽˌ ˉʽˇ ʶˎˊʷ˖ˌ ˒ʱˋ˃ʰˍˇˌΣ ˈˉ˖ˌ ʵʽʰʲʹˍʽˁʺ ˉʶˊʽ˒ʶˊʽˁʺ 
˄ʶˎˊˇˉʱʻʶʽʰΣ ˃ʶˍʶˊˉʹˍʽˁʺ ˄ʶˎˊʰ˂ʴʾʰΣ ˉˊ˖ˍˇˉʰʻʺˌ ˄ʶˎˊʰ˂ʴʾʰ ˍˊʽʵˏ˃ˇˎΣ ˉˊ˖ˍˇˉʰʻʺˌ 
ʴ˂˖ˋˋˇ˒ʰˊˎʴʴʽˁʺ ˄ʶˎˊʰ˂ʴʾʰ ˁʰʽ ˁʰˊˁʾ˄ˇΦ ɮ˄ˍʾʻʶˍʰΣ ʹ ˉʰˊˇˏˋʰ ʷˊʶˎ˄ʰ ˉʶˊʽʷ˂ʰʲʶ ʰˋʻʶ˄ʶʾˌ ˃ʶ 
ˁˇʽ˄ʷˌ ˄ʶˎˊˇ˃ˎˇˋˁʶ˂ʶˍʽˁʷˌ  ˉʰʻʺˋʶʽˌ ˔ˊˈ˄ʽˇˎ ˔ʰˊʰˁˍʺˊʰΣ ˈˉ˖ˌ ˇˋ˒ˎʰ˂ʴʾʰΣ ˇˋ˒ˎˇʽˋ˔ʽʰ˂ʴʾʰ Σ 
ʰˎ˔ʶ˄ʰ˂ʴʾʰ ˁʰʽ ʰ˂ʴˇʵˎˋˍˊˇ˒ʾʶˌΦ 
 
ɽʷ˅ʶʽˌ ˁ˂ʶʽʵʽʱ: ˄ ʶˎˊˇˉʰʻʹˍʽˁˈˌ ˉˈ˄ˇˌΣ  S-LANSSΣ ʶʴˁˎˊˇˉˇʾʹˋʹΣ ʰ˅ʽˇˉʽˋˍʾʰ  
 
ɲʽʶˏʻˎ˄ˋʹ ʰ˂˂ʹ˂ˇʴˊʰ˒ʾʰˌΥ 
ɼʰ˂ˇˏʵʹˌ ɹ˖ʱ˄˄ʹˌ 
ɲʽʶˏʻˎ˄ˋʹΥ ɮ˔ʽ˂˂ʷ˖ˌ пʰΣ мммпсΣ ɱʰ˂ʱˍˋʽΣ ɮʻʺ˄ʰ  
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MɳʆɮʊʄɮʅɶΣ ɲɹɮʃʁɽɹʆɹʅɾɹɼɶ ɮʃʁɲʁʅɶ ɼɮɹ ɳɱɼʇʄʁʃʁɹɶʅɶ ʆʁʇ ɳʄʍʆɶɾɮʆʁɽʁɱɹʁʇ  

S-LANSSΣ ʃʄʁʅɮʄɾʁʅɾɳɿʁ ʅʆɹʅ ɮɿɮɱɼɳʅ ʆʍɿ ʊʇʅɹɼʁɸɳʄɮʃɳʇʆʍɿ  

ɳʽˋʰʴ˖ʴʺ 

ʁ ˄ʶˎˊˇˉʰʻʹˍʽˁˈˌ ˉˈ˄ˇˌ όɿΦʃύ ʶʾ˄ʰʽ ʷ˄ʰ ˁˇʽ˄ˈ ʶˏˊʹ˃ʰ ˋʶ ˉˇ˂˂ʷˌ ˉʰʻʺˋʶʽˌ ˉˇˎ 

˔ʰˊʰˁˍʹˊʾʸˇ˄ˍʰʽ ʰˉˈ ˔ˊˈ˄ʽˇ ˉˈ˄ˇΦ ɶ ʴˊʺʴˇˊʹ ˁʰʽ ʷʴˁˎˊʹ ʵʽʱʴ˄˖ˋʹ ˍˇˎΣ ˁʰʻ˗ˌ ˁʰʽ ʹ ʵʽʰ˒ˇˊˇˉˇʾʹˋʺ 

ˍˇˎ ʰˉˈ ˃ʾʰ ʱ˂˂ʹ ˃ʶʴʱ˂ʹ ˎˉˇˁʰˍʹʴˇˊʾʰ ˉˈ˄ˇˎΣ ˍˇ˄ ʰ˂ʴʰʽˋʻʹˍʽˁˈΣ ʷ˔ʶʽ ˃ʶʴʱ˂ʹ ˋʹ˃ʰˋʾʰ ʰ˒ˇˏ 

ʶ˄ʵʷ˔ʶˍʰʽ ˄ʰ ʰ˂˂ʱ˅ʶʽ ˊʽʸʽˁʱ ˍˇ ˉ˂ʱ˄ˇ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹˌ ˍʹˌ ʶˁʱˋˍˇˍʶ ˉʱʻʹˋʹˌ όSmith, 2018). 

ɶ ʵʽʱʴ˄˖ˋʺ ˍˇˎ ˃ʶ ʲʱˋʹ ˍˇ˄ ˁ˂ʽ˄ʽˁˈ ˁʰʽ ʶˊʴʰˋˍʹˊʽʰˁˈ ʷ˂ʶʴ˔ˇ ʷ˔ʶʽ ʰˉˇʵʶʽ˔ʻʶʾ ʽʵʽʰʾˍʶˊʰ 

ʵˏˋˁˇ˂ʹΦ ɳ˄ˍˇˏˍˇʽˌΣ ˍʰ ˍʶ˂ʶˎˍʰʾʰ ˔ˊˈ˄ʽʰ ʷ˔ˇˎ˄ ʰ˄ʰˉˍˎ˔ʻʶʾ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽʰ ˍʰ ˇˉˇʾʰ ˔ˊʹˋʽ˃ʶˏˇˎ˄ 

˖ˌ ʵʽʰʴ˄˖ˋˍʽˁʱ ʶˊʴʰ˂ʶʾʰ ˍ˖˄ ˄ʶˎˊˇˉʰʻʹˍʽˁ˗˄ ˋˎ˃ˉˍ˖˃ʱˍ˖˄Φ ɴ˄ʰ ʰˉˈ ʰˎˍʱ ʶʾ˄ʰʽ ˍˇ S-LANSS (Self-

ŀŘƳƛƴƛǎǘŜǊŜŘ [ŜŜŘǎ !ǎǎŜǎǎƳŜƴǘ ƻŦ bŜǳǊƻǇŀǘƘƛŎ {ȅƳǇǘƻƳǎύ ˍˇ ˇˉˇʾˇ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˇ т ʰˉ˂ʷˌ 

ʶˊ˖ˍʺˋʶʽˌ ˁʰʽ ʷ˔ʶʽ ʲˊʶʻʶʾ ˖ˌ ʰ˅ʽˈˉʽˋˍˇ ˁʰʽ ʷʴˁˎˊˇ ˋˍˇ˄ ʶ˄ˍˇˉʽˋ˃ˈ ʰˋʻʶ˄˗˄ ˍ˖˄ ˇˉˇʾ˖˄ ˇ ˉˈ˄ˇˌ ʷ˔ʶʽ 

ˁˎˊʾ˖ˌ ˄ʶˎˊˇˉʰʻʹˍʽˁʱ ˋˍˇʽ˔ʶʾʰ ό.ŜƴƴŜǘǘ Ŝǘ ŀƭΣ нллрύ Φ ʆˇ S-[!b{{ ʷ˔ʶʽ ˃ʱ˂ʽˋˍʰ ʵˇˁʽ˃ʰˋˍʶʾ ˋʶ 

ˉʰʻʺˋʶʽˌ ˉˇʽˁʾ˂˂ʹˌ  ˉʰʻˇ˒ˎˋʽˇ˂ˇʴʾʰˌ  ʶ˄˗ ʷ˔ʶʽ ˃ʶˍʰ˒ˊʰˋˍʶʾ ˁʰʽ ˋʶ ʰˊˁʶˍʷˌ ʴ˂˗ˋˋʶˌΦ 

ʁʽ ˒ˎˋʽˁˇʻʶˊʰˉʶˎˍʷˌ ˉˇˎ ʰˋ˔ˇ˂ˇˏ˄ˍʰʽ ˃ʶ ˄ʶˎˊˇ˃ˎˇˋˁʶ˂ʶˍʽˁʷˌ ˉʰʻʺˋʶʽˌ ʶˁˉʰʽʵʶˏˇ˄ˍʰʽ 

ˉʰˊʱ˂˂ʹ˂ʰ ˁʰʽ ˋˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˁʰʽ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˍˇˎ ˄ʶˎˊˇˉʰʻʹˍʽˁˇˏ ˉˈ˄ˇˎ όWigma, 2015). 

ʅˎ˄ʶˉ˗ˌΣ ʰˎˍˇʾ ˉˇˎ ˁˎˊʾ˖ˌ ʰˉʰˋ˔ˇ˂ˇˏ˄ˍʰʽ ˋˍˇ˄ ʽʵʽ˖ˍʽˁˈ ˍˇ˃ʷʰΣ ˁʰ˂ˇˏ˄ˍʰʽ ˋˎ˔˄ʱ ˄ʰ  

ʰ˄ˍʽ˃ʶˍ˖ˉʾˋˇˎ˄ ˉʰʻʺˋʶʽˌ ˇʽ ˇˉˇʾʶˌ ʶ˄ʵʷ˔ʶˍʰʽ ˄ʰ ˋˎ˄ˇʵʶˏˇ˄ˍʰʽ ʰˉˈ ɿʃΦ ɶ ˔ˊʹˋʽ˃ˇˉˇʾʹˋʹ ʶ˄ˈˌ 

ʰ˅ʽˈˉʽˋˍˇˎ ʶˊʴʰ˂ʶʾˇˎ ʴʽʰ ˍʹ˄ ʰ˄ʾ˔˄ʶˎˋʹ ˍʷˍˇʽ˖˄ ˋˍˇʽ˔ʶʾ˖˄Σ ʶʾ˄ʰʽ ˉˇ˂ˏ ˋʹ˃ʰ˄ˍʽˁʺ ʴʽʰ ˍʹ ʴˊʺʴˇˊʹ ˁʰʽ 

ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʺ ˍˊˇˉˇˉˇʾʹˋʹ ˍˇˎ ˉ˂ʱ˄ˇˎ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹˌ ʰˉˈ ˍʹ ʻʶˊʰˉʶˎˍʽˁʺ ˇ˃ʱʵʰ.  

ɱʽʰ ˍʹ ˔ˊʺˋʹ ʶ˄ˈˌ ʶˊʴʰ˂ʶʾˇˎ ˃ʷˍˊʹˋʹˌ ˍʹˌ ˁʰˍʱˋˍʰˋʹˌ ˎʴʶʾʰˌ ˋʶ ˃ʾʰ ʱ˂˂ʹ ˔˗ˊʰΣ ˃ʶ 

ʵʽʰ˒ˇˊʶˍʽˁˈ ˉˇ˂ʽˍʽˋ˃ˈ ˁʰʽ ʴ˂˗ˋˋʰ ʵʶ˄ ʶˉʰˊˁʶʾ ʹ ʰˉ˂ʺΣ ʴ˂˖ˋˋʽˁʺ ˃ʶˍʱ˒ˊʰˋʺ ˍˇˎΦ ɮˉʰʽˍʶʾˍʰʽ ˁʰʽ ʹ 

ʵʽʰˉˇ˂ʽˍʽˋ˃ʽˁʺ ˉˊˇˋʰˊ˃ˇʴʺ ˍˇˎ ˃ʶ ˍˊˈˉˇ ˍʷˍˇʽˇ ˗ˋˍʶ ˄ʰ ʵʽʰˍʹˊʶʾˍʰʽ ʹ ʶʴˁˎˊˈˍʹˍʰ ˍˇˎ 

ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ ˍˇˎ ˁʰʽ ˋʶ ʰ˄ˍʽ˂ʹˉˍʽˁˈ ʶˉʾˉʶʵˇ όCŜǊǊŀȊΣ мффтύΦ 

ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ʵʽʰˍˊʽʲʺˌ ʺˍʰ˄ ʹ ˃ʶˍʱ˒ˊʰˋʹ ˁʰʽ ʹ ʵʽʰˉˇ˂ʽˍʽˋ˃ʽˁʺ ʰˉˈʵˇˋʹ ˋˍʹ˄ 

ʶ˂˂ʹ˄ʽˁʺ ʴ˂˗ˋˋʰ ˁʰʻ˗ˌ ˁʰʽ ʹ ʶʴˁˎˊˇˉˇʾʹˋʺ ˍˇˎ {-[!b{{ ό.ŜƴƴŜǘǘ Ŝǘ ŀƭΣ нллрύΣ  ˗ˋˍʶ ˄ʰ ʵʽʰˉʽˋˍ˖ʻʶʾ 

ʰ˄ ʻʰ  ʰˉˇˍʶ˂ʷˋʶʽ ʷ˄ʰ ʰ˅ʽˈˉʽˋˍˇ ˈˊʴʰ˄ˇ ˃ʷˍˊʹˋʹˌΣ ˁʰˍʱ˂˂ʹ˂ˇ ʴʽʰ ˍʽˌ ʶˉʰʴʴʶ˂˃ʰˍʽˁʷˌ ʰ˄ʱʴˁʶˌ ˍ˖˄ 

˒ˎˋʽˁˇʻʶˊʰˉʶˎˍ˗˄Φ  

ʅˍˇ ʲʰʻ˃ˈ ʴ˄˗ˋʹˌ ˍ˖˄ ʶˊʶˎ˄ʹˍ˗˄Σ ʵʶ˄ ˎˉʱˊ˔ʶʽ ʱ˂˂ʹ ʰ˄ˍʾˋˍˇʽ˔ʹ ʷˊʶˎ˄ʰΣ ˋˁˇˉˈˌ ˍʹˌ ˇˉˇʾʰˌ ˄ʰ 

ʶʾ˄ʰʽ ˍˈˋˇ ʹ ˃ʶˍʱ˒ˊʰˋʹ ˁʰʽ ʹ ˉˇ˂ʽˍʽˋ˃ʽˁʺ ʰˉˈʵˇˋʹ ˈˋˇ ˁʰʽ ʹ ˉˊˇˋʰˊ˃ˇʴʺ ˍˇˎ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇˎ 

ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎ ʴʽʰ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ ˉ˂ʹʻˎˋ˃ˈΣ ˋˍʽˌ ʰ˄ʱʴˁʶˌ ˍ˖˄ ˒ˎˋʽˁˇʻʶˊʰˉʶˎˍ˗˄ 

ɳ˄ˍˇˏˍˇʽˌΣ ˍˇ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ ʰˎˍˈ ʷ˔ʶʽ ʶʴˁˎˊˇˉˇʽʹʻʶʾ ʴʽʰ ˔ˊʺˋʹ ˋʶ ʰˋʻʶ˄ʶʾˌ ˃ʶ ˉʰʻʺˋʶʽˌ ˉˇˎ 

ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˁʰˁ˗ˋʶʽˌ ˋˍʹ˄ ʰˎ˔ʶ˄ʽˁʺ ˃ˇʾˊʰ Ψʵʾˁʹ˄ ˃ʰˋˍʽʴʾˇˎΩ ˁʰʽ ʷ˔ʶʽ ˉˊˇˍʰʻʶʾ ʹ ˔ˊʺˋʹ ˍˇˎ ˖ˌ 

ʶˊʴʰ˂ʶʾˇ ʰˉˇˍʶ˂ʷˋ˃ʰˍˇˌ ˋʶ ʰˎˍʺ ˍʹ˄ ˇ˃ʱʵʰ ʰˋʻʶ˄˗˄ ό{ǘŜǊƭƛƴƎ ŀƴŘ YŜƴŀǊŘȅ, 2008). 
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31̌  ɲʽʶʻ˄ʷˌ ʅˎ˄ʷʵˊʽˇ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ ɮʻ˂ʹˍʽˋ˃ˇˏ 
9-мм ɹˇˎ˄ʾˇˎ нлно  ɼˇ˃ˇˍʹ˄ʺ 

 

ɯˋˁʹˋʹ ˁʰʽ ɾˎˇˋˁʶ˂ʶˍʽˁʷˌ ɼʰˁ˗ˋʶʽˌ ϧ ʃʰʻʺˋʶʽˌ 

 
 

 

ɾʶʻˇʵˇ˂ˇʴʾʰ 

ɲʶʾʴ˃ʰ 

ʆˇ ʵʶʾʴ˃ʰ ˍʹˌ ˉʰˊˇˏˋʰˌ ʷˊʶˎ˄ʰˌΣ ʰˉˇˍʷ˂ʶˋʰ˄ ʰˋʻʶ˄ʶʾˌ ˇʽ ˇˉˇʾˇʽ ˄ʰ ʰˉʶˎʻˎ˄ʻʺˁʰ˄ ˋʶ 
ʶ˅ʶʽʵʽˁʶˎ˃ʷ˄ˇˎˌ ˒ˎˋʽˁˇʻʶˊʰˉʶˎˍʷˌ ˍʹˌ ɮʻʺ˄ʰˌΣ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ʰ˄ˍʽ˃ʶˍ˖ˉʽˋˍʶʾ ʹ ˉʱʻʹˋʺ ˍˇˎˌΦ ʆʰ 
ˁˊʽˍʺˊʽʰ ʶʽˋʰʴ˖ʴʺˌ ˁʰʽ ʰˉˇˁ˂ʶʽˋ˃ˇˏ ʰˉˈ ˍʹ˄ ʷˊʶˎ˄ʰΣ ʺˍʰ˄ ˉʰˊˈ˃ˇʽʰ ˃ʶ ʶˁʶʾ˄ʰ ˍʹˌ ʰˊ˔ʽˁʺˌ ʷˊʶˎ˄ʰˌΣ 
˃ʶ ˃ˈ˄ʹ ʵʽʰ˒ˇˊʱ ʺˍʰ˄ ˉ˖ˌ ˍˇ ʵʶʾʴ˃ʰ ʰˉˇˍʷ˂ʶˋʰ˄ ʰˋʻʶ˄ʶʾˌ ˉˇˎ ˉʰˊʰˉʷ˃˒ʻʹˁʰ˄  ʺ ʰˉˇˍʱʻʹˁʰ˄ 
ʰˎˍˇʲˇˏ˂˖ˌ ʴʽʰ ˒ˎˋʽˁˇʻʶˊʰˉʶʾʰΦ ɳˉʽˉ˂ʷˇ˄ ʷˉˊʶˉʶ ʹ ˉʱʻʹˋʺ ˍˇˎˌ ˄ʰ ʱˉˍʶˍʰ ̔ ˍˇˎ 
˒ˎˋʽˁˇʻʶˊʰˉʶˎˍʽˁˇˏ ʶ˄ʵʽʰ˒ʷˊˇ˄ˍˇˌΦ 

ʃʶʽˊʰ˃ʰˍʽˁˈˌ ˋ˔ʶʵʽʰˋ˃ˈˌ 

ɾʶˍʱ˒ˊʰˋʹ ˁʰʽ ʵʽʰˉˇ˂ʽˍʽˋ˃ʽˁʺ ʰˉˈʵˇˋʹ 

ʆˇ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ ˃ʶˍʰ˒ˊʱˋˍʹˁʶ ˁʰʽ ʰˉˇʵˈʻʹˁʶ ˉˇ˂ʽˍʽˋ˃ʽˁʱ ˋˍʹ˄ ɳ˂˂ʹ˄ʽˁʺ ʴ˂˗ˋˋʰ 
ʰˁˇ˂ˇˎʻ˗˄ˍʰˌ ˍʽˌ ˇʵʹʴʾʶˌ ˍʹˌ ɲʽʶʻ˄ˇˏˌ ɮˊ˔ʺˌ ʴʽʰ ˍʹ˄ ɮ˅ʽˇ˂ˈʴʹˋʹ ˍʹˌ ʃˇʽˈˍʹˍʰˌ ˍʹˌ ɵ˖ʺˌ 
όLƴǘŜǊƴŀǘƛƻƴŀƭ {ƻŎƛŜǘȅ ŦƻǊ vǳŀƭƛǘȅ ƻŦ [ƛŦŜ !ǎǎŜǎǎƳŜƴǘύΣ ʹ ˇˉˇʾʰ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ с ˋˍʱʵʽʰΦ ʆʰ ˉˊ˗ˍʰ оΣ 
ʰ˒ˇˊˇˏ˄ ˍʹ˄ ˃ʶˍʱ˒ˊʰˋʹ ˍˇˎ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎ ʰˉˈ н ʰ˄ʶ˅ʱˊˍʹˍˇˎˌ ˃ʶˍʰ˒ˊʰˋˍʷˌ ˃ʶ ˃ʹˍˊʽˁʺ 
ʴ˂˗ˋˋʰ ˍʹ˄ ɳ˂˂ʹ˄ʽˁʺ όʶˁ ˍ˖˄ ˇˉˇʾ˖˄ ˃ˈ˄ˇ ˇ ʷ˄ʰˌ ʶʾ˄ʰʽ ʴ˄˗ˋˍʹˌ ˍˇˎ ʰ˄ˍʽˁʶʽ˃ʷ˄ˇˎύΣ ˋˍʹ ˋˏ˄ʻʶˋʹ ˍ˖˄ 
н ˃ʶˍʰ˒ˊʱˋʶ˖˄ ˋʶ м ˉʰˊˇˎˋʾʰ ˉʰˊʰˍʹˊʹˍʺΣ ˍʹ˄ ʰ˄ˍʾʻʶˍʹ ˃ʶˍʱ˒ˊʰˋʹ ˋˍʰ ɮʴʴ˂ʽˁʱ ʰˉˈ н 
˃ʶˍʰ˒ˊʰˋˍʷˌ ˃ʶ ˃ʹˍˊʽˁʺ ʴ˂˗ˋˋʰ ˍʹ˄ ɮʴʴ˂ʽˁʺ όʶˁ ˍ˖˄ ˇˉˇʾ˖˄ ˁʰ˄ʷ˄ʰˌ ʵʶ˄ ʻʰ ʶʾ˄ʰʽ ʴ˄˗ˋˍʹˌ ˍˇˎ 
ʰ˄ˍʽˁʶʽ˃ʷ˄ˇˎύΦ Th  ʶˉˈ˃ʶ˄ʰ о ˋˍʱʵʽʰ ʰ˒ˇˊˇˏ˄ ˍʹ˄ ʵʽʰˉˇ˂ʽˍʽˋ˃ʽˁʺ ʽˋˇʵˎ˄ʰ˃ʾʰ ˍʹˌ ʰˊ˔ʽˁʺˌ ˃ʶ ˍʹ˄ 
ɳ˂˂ʹ˄ʽˁʺ ʷˁʵˇˋʹΣ ˃ʶ ˍˇ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ ˄ʰ ʵʽʰ˃ˇʽˊʱʸʶˍʰʽ ˍˈˋˇ ˋʶ ʶˉʰʴʴʶ˂˃ʰˍʾʶˌ ˎʴʶʾʰˌΣ ˈˋˇ ˁʰʽ ˋʶ 
ʰˋʻʶ˄ʶʾˌ ˃ʶ ˋˁˇˉˈ ʵʽʰˉʽˋˍ˖ʻʶʾ ʰ˄ ˔ˊʶʽʱʸˇ˄ˍʰʽ ˉʶˊʰʽˍʷˊ˖ ˍˊˇˉˇˉˇʽʺˋʶʽˌ ˉˊˇˍˇˏ ʶˁʵˇʻʶʾ ˋˍʹ˄ 
ˍʶ˂ʽˁʺ ˍˇˎ ˃ˇˊ˒ʺΦ 

ɲʽʰʵʽˁʰˋʾʰ ˋˎ˂˂ˇʴʺˌ ʵʶʵˇ˃ʷ˄˖˄ 

ʆˇ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ {-[!b{ ʵˈʻʹˁʶ ˋʶ ʰˋʻʶ˄ʶʾˌ ˇʽ ˇˉˇʾˇʽ ʰ˄ʰʸʺˍʹˋʰ˄ ʻʶˊʰˉʶʾʰ ʴʽʰ ˍʰ 
˄ʶˎˊˇ˃ˎˇˋˁʶ˂ʶˍʽˁʱ ˍˇˎˌ ˉˊˇʲ˂ʺ˃ʰˍʰΣ ˋʶ  ʶ˅˖ˍʶˊʽˁˈ ˒ˎˋʽˁˇʻʶˊʰˉʶˎˍʺˊʽˇΣ ˃ʶˍʱ ʰˉˈ ˋˏˋˍʰˋʹ ˍˇˎ 
ʻʶˊʱˉˇ˄ˍˇˌ ʽʰˍˊˇˏ ˍˇˎˌΦ ʆˇ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ ˍˇˎˌ ʵˈʻʹˁʶ ˁʰˍʱ ˍʹ˄ ˉˊ˗ˍʹ ˍˇˎˌ ʶˉʾˋˁʶ˕ʹ ˁʰʽ ˍˇ 
ˋˎ˃ˉ˂ʺˊ˖ˋʰ˄ ˃ˈ˄ˇʽ ˍˇˎˌ ˔˖ˊʾˌ ˁʰʻˈ˂ˇˎ ʶˉʶ˅ʹʴʺˋʶʽˌ ʰˉˈ ˍˇ ʻʶˊʰˉʶˎˍʺΦ 

ʅˍʰˍʽˋˍʽˁʺ ʰ˄ʱ˂ˎˋʹ 

ɱʽʰ ˍʹ ˋˍʰˍʽˋˍʽˁʺ ʰ˄ʱ˂ˎˋʹ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ˋˍˇ ˋˏˋˍʹ˃ʰ {t{{ ǾннΦ ʆˇ ʶˉʾˉʶʵˇ 
ˋʹ˃ʰ˄ˍʽˁˈˍʹˍʰˌ ʴʽʰ ˈ˂ʶˌ ˍʽˌ ˃ʶˍˊʺˋʶʽˌ ˇˊʾˋˍʹˁʶ ˋˍˇ ǇғлΦлм ˈˉ˖ˌ ˁʰʽ ˋˍʹ˄ ʰˊ˔ʽˁʺ ʷˁʵˇˋʹ ό.ŜƴƴŜǘǘΣ 
нллрύΦ  ɶ ʰ˅ʽˇˉʽˋˍʾʰ ˎˉˇ˂ˇʴʽˋʻʹˁʶ ˃ʷˋʰ ʰˉˈ ˍʹ˄ ʰ˅ʽˇˉʽˋˍʾʰ ʶˉʰ˄ʰ˂ʹˉˍʽˁ˗˄ ˃ʶˍˊʺˋʶ˖˄ ˁʰʽ ˍʹ˄ 
ʶˋ˖ˍʶˊʽˁʺ ˋˎ˄ʷˉʶʽʰΦ ɶ ʶˋ˖ˍʶˊʽˁʺ ˋˎ˄ʷˉʶʽʰ ˎˉˇ˂ˇʴʾˋʻʹˁʶ  ˃ʶ ˍˇ /ǊƻƴōŀŎƘΩǎ !ƭǇƘŀ ŎƻŜŦŦƛŎƛŜƴǘΦ 

ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ 

ʅˍʹ˄ ˃ʶ˂ʷˍʹ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ сл ʰˋʻʶ˄ʶʾˌΣ оу ʴˎ˄ʰʾˁʶˌ όсо҈ ˍˇˎ ʵʶʾʴ˃ʰˍˇˌύ ˁʰʽ нн ʱ˄ʵˊʶˌ όот҈ 
ˍˇˎ ʵʶʾʴ˃ʰˍˇˌύ ˃ʶ ˃ʷˋˇ ˈˊˇ ʹ˂ʽˁʾʰˌ ˍʰ оуΣс ʷˍʹΦ ɮˉˈ ʰˎˍˇˏˌ ˍˇˎˌ ʰˋʻʶ˄ʶʾˌ ˇʽ ол ʺˍʰ˄ ˄ʶˎˊˇˉʰʻʹˍʽˁˇʾ 
όрл҈ ˍˇˎ ʵʶʾʴ˃ʰˍˇˌύ ˁʰʽ ˇʽ ˎˉˈ˂ˇʽˉˇʽ ол όрл҈ ˍˇˎ ʵʶʾʴ˃ʰˍˇˌύ ʰ˂ʴʰʽˋʻʹˍʽˁˇʾ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ ˁ˂ʽ˄ʽˁʺ 
ʶˁˍʾ˃ʹˋʹ ˍ˖˄ ˒ˎˋʽˁˇʻʶˊʰˉʶˎˍ˗˄ ό˔ˊˎˋˈ ˉˊˈˍˎˉˇύΦ 

ʅʶ ˋˏʴˁˊʽˋʹ ˃ʶ ˍˇ ˔ˊˎˋˈ ˉˊˈˍˎˉˇΣ ʹ ʶˎʰʽˋʻʹˋʾʰ ˍˇˎ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎ {[!b{{ ʺˍʰ˄ роΣо҈ 
ˁʰʽ ʹ ʶʽʵʽˁˈˍʹˍʰ ул ҈Σ ʴʽʰ ˍˇ ˁˊʾˋʽ˃ˇ ʶˉʾˉʶʵˇ мн όŎǳǘƻŦŦ ƭŜǾŜƭ мнύΦ ʁ ˋˎ˄ˍʶ˂ʶˋˍʺˌ ˋˎˋ˔ʷˍʽˋʹˌ tŜŀǊǎƻƴ 
ʰˉˇˁʱ˂ˎ˕ʶ ˃ʽʰ ˍʽ˃ʺ Ǌ Ґ лΣопс όt Ґ лΣлмύΣ ʰ˄ˍʰ˄ʰˁ˂˗˄ˍʰˌ ˍʹ˄ ˃ʷˍˊʽʰ ˋˎˋ˔ʷˍʽˋʹ ˃ʶˍʰ˅ˏ ˍˇˎ [!b{{ ˁʰʽ 
ˍʹˌ ˁ˂ʽ˄ʽˁʺˌ ʵʽʱʴ˄˖ˋʹˌ ζ˔ˊˎˋˇˏ ˉˊˇˍˏˉˇˎη ˃ʶ ʲʱˋʹ ˍʰ ˁˊʽˍʺˊʽʰ ˍˇˎ /ƻƘŜƴ ˁʰʽ ʰʵˏ˄ʰ˃ʹ ˃ʶ ʲʱˋʹ ˍʰ 
ˁˊʽˍʺˊʽʰ ˍˇˎ 9Ǿŀƴǎ (Portney & Watkins, 2000). 

ʁ ˋˎ˄ˍʶ˂ʶˋˍʺˌ /ǊƻƴōŀŎƘΩǎ ŀƭǇƘŀ ˎˉˇ˂ˇʴʾˋˍʹˁʶ лΣпут όʅ˔ʹ˃ʰ мύ ʶ˄˗ ʰ˒ʰʽˊ˗˄ˍʰˌ ˍʹ˄ ʶˊ˗ˍʹˋʹ 
н ʰʴʴʾʸʶʽ ˍˇ лΣрсс όʅ˔ʺ˃ʰ нύΣ ˍʽ˃ʺ ʰˊˁʶˍʱ ˁʱˍ˖ ʰˉˈ ˍʹ˄ ʰˉˇʵʶˁˍʺ ˉˇˎ ˁˎ˃ʰʾ˄ʶˍʰʽ ˃ʶˍʰ˅ˏ лΣс 
ˁʰʽлΣтΦɲʽʰ˒ʰʾ˄ʶˍʰʽ  ˈˍʽ ʹ ˋˎ˄ˇ˂ʽˁʺ ʲʰʻ˃ˇ˂ˇʴʾʰ ˍˇˎ [!b{{ ʵʶ˄ ʶʾ˄ʰʽ ʷ˄ʰˌ ˁʰ˂ˈˌ ʵʶʾˁˍʹˌ ʴʽʰ ˍʹ˄ 
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ˉˊˈʲ˂ʶ˕ʹ ˍˇˎ ʰˋʻʶ˄˗˄ ˉˇˎ ʵʶ˄ ˉʰˊˇˎˋʽʱʸˇˎ˄ ˄ʶˎˊˇˉʰʻʹˍʽˁˈ ˉˈ˄ˇΣ ˃ʽʱˌ ˁʰʽ ˇʽ ʰˋʻʶ˄ʶʾˌ ˍʹˌ 
ʷˊʶˎ˄ʰˌ ˃ʰˌ ʵʶ˄ ʶʾ˔ʰ˄ ˃ˈ˄ˇ ˄ʶˎˊˇˉʰʻʹˍʽˁˈ ˉˈ˄ˇΦ   

ʅˍʰˍʽˋˍʽˁʱ ʰ˅ʽˇˉʽˋˍʾʰˌ 
 ɮˊʽʻ˃ˈˌ ʶˊ˖ˍʺˋʶ˖˄ 

,487 7 

CronbachΩ s ɯ˂˒ʰ ˂ ʰ˃ʲʱ˄ˇ˄ˍʰˌ ˎˉˈ˕ʹ ˈ˂ʶˌ ˍʽˌ ʶˊ˖ˍʺˋʶʽˌ 

 
 

 
 

 

 

 

 

 

ʅ˔ʺ˃ʰ нΥ ʅˎ˄ˍʶ˂ʶˋˍʺˌ /ǊƻƴōŀŎƘ ɯ˂˒ʰΣ ˈˉ˖ˌ ʵʽʰ˃ˇˊ˒˗˄ʶˍʰʽ ˈˍʰ˄ ʰ˒ʰʽˊʶʾˍʰʽ ˃ʽʰ ʶˊ˗ˍʹˋʹΦ 

ʅˎʸʺˍʹˋʹ 

ʁ ˋˁˇˉˈˌ ʰˎˍʺˌ ˍʹˌ ˃ʶ˂ʷˍʹˌ ʺˍʰ˄ ˄ʰ ˁʰʻˇˊʾˋʶʽ ˍʹ˄ ʶʴˁˎˊˇˉˇʾʹˋʹ ˁʰʽ ˍˇ ʲʰʻ˃ˈ ˍʹˌ 
ˋˎˋ˔ʷˍʽˋʹˌ ˃ʶˍʰ˅ˏ ˍˇˎ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎ {-[!b{{ ˁʰʽ ˍˇˎ ˔ˊˎˋˇˏ ˁˊʽˍʹˊʾˇˎ ˍʹˌ ˒ˎˋʽˁˇʻʶˊʰˉʶˎˍʽˁʺˌ 
ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˋʶ ʰˋʻʶ˄ʶʾˌ ˃ʶ ˄ʶˎˊˇ˃ˎˇˋˁʶ˂ʶˍʽˁʱ ˉˊˇʲ˂ʺ˃ʰˍʰΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʷʵʶʽ˅ʰ˄ ˈˍʽ ʵʶ˄ 
ˎˉʱˊ˔ʶʽ ʽˋ˔ˎˊʺ ˋˎˋ˔ʷˍʽˋʹ ˃ʶˍʰ˅ˏ ˍ˖˄ ʵˏˇ ʰ˅ʽˇ˂ˇʴʺˋʶ˖˄Φʅˎ˃ˉʶˊʰˋ˃ʰˍʽˁʱΣ ʰˎˍʺ ʹ ˃ʶ˂ʷˍʹ ʲˊʺˁʶ ˈˍʽ 
ˍˇ {-[!b{{ ʵʶ˄ ˃ˉˇˊʶʾ ˄ʰ ˉˊˇˋʵʽˇˊʾˋʶʽ ˍˇ ˄ʶˎˊˇˉʰʻʹˍʽˁˈ ˋˎˋˍʰˍʽˁˈ ˍˇˎ ˉˈ˄ˇˎ ˋʶ ʰˋʻʶ˄ʶʾˌ ˃ʶ 
˄ʶˎˊˇ˃ˎˇˋˁʶ˂ʶˍʽˁʱ ˉˊˇʲ˂ʺ˃ʰˍʰΦ ʅˎ˄ʶˉ˗ˌΣ ʰˉʰʽˍʶʾˍʰʽ ˉʶˊʰʽˍʷˊ˖ ʷˊʶˎ˄ʰ ʴʽʰ ˍʹ˄ ˍˎˉˇˉˇʾʹˋʹ ˍʹˌ 
ˁ˂ʽ˄ʽˁʺˌ ʵʽʱʴ˄˖ˋʹˌ ˍˇˎ ˄ʶˎˊˇˉʰʻʹˍʽˁˇˏ ˉˈ˄ˇˎ ˋʶ ʰˋʻʶ˄ʶʾˌ ˃ʶ ˄ʶˎˊˇ˃ˎˇˋˁʶ˂ʶˍʽˁʱ ˉˊˇʲ˂ʺ˃ʰˍʰΦ 
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ɾʷˋˇˌ ˈˊˇˌ ˁ˂ʾ˃ʰˁʰˌ 

ʶʱ˄ ˍˇ ˋˍˇʽ˔ʶʾˇ 

ʵʽʰʴˊʰ˒ʶʾ 

ɼ˂ʾ˃ʰˁʰ ʵʽʰˁˏ˃ʰ˄ˋʹˌ 

ʶʱ˄ ˍˇ ˋˍˇʽ˔ʶʾˇ ʷ˔ʶʽ 

ʵʽʰʴˊʰ˒ʶʾ 

ɲʽˇˊʻ˖˃ʷ˄ˇ 

ˋˍˇʽ˔ʶʾˇ- 

ʁ˂ʽˁʺ ˋˎˋ˔ʷˍʽˋʹ 

Cronbach's ɯ˂˒ʰ 

˃ʶ ʵʽʰʴˊʰ˒ʺ 

ˋˍˇʽ˔ʶʾˇˎ 

ɳˊ˗ˍʹˋʹ м 6,63 18,948 ,284 ,438 

ɳˊ˗ˍʹˋʹ н 9,30 33,027 -,238 ,566 

ɳˊ˗ˍʹˋʹ о 8,37 25,185 ,278 ,431 

ɳˊ˗ˍʹˋʹ п 8,20 25,654 ,485 ,390 

ɳˊ˗ˍʹˋʹ р 9,20 29,722 ,298 ,470 

ɳˊ˗ˍʹˋʹ с 7,63 13,592 ,663 ,108 

ɳˊ˗ˍʹˋʹ т 7,47 28,999 ,022 ,528 
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TRANSLATION, CROSS-CULTURAL ADAPTATION AND VALIDATION OF THE S-LANSS 

QUESTIONNAIRE, ADAPTED TO THE NEEDS OF PHYSICAL THERAPISTS 

I.Kaloudis, E. Mpempetsos, P. Malliou, S. ɰatsiou 

Democritus University of Thrace, D.P.E.S.S., Komotini 

 

Abstract 

Many chronic diseases are characterized by neuropathic pain. Its diagnosis with clinical and 

imaging investigations is a difficult and costly process, which does not always provide proper validity. 

An inexpensive and usually effective tool that helps the clinician in detecting and evaluating 

neuropathic pain is questionnaires. Of these, S-LANSS was designed so that, by answering questions 

about sensory activity in their body, the patient can determine whether he they suffer from pain mainly 

of neuropathic or nociceptive origin. It has been translated and validated in many languages and is 

widely used in several countries, such as Greece. The purpose of this study was to translate it into 

Greek and to validate it for a specific population, that is for neuromusculoskeletal patients referred for 

physiotherapy. With the consent of its creator, the questionnaire was translated and culturally 

adopted into Greek, following the procedure proposed by the International Society for the Assessment 

of Quality of Life. The translated questionnaire was then administered to a sample of 60 patients, with 

a mean age of 38.6 years. Of these, 30 had pain of mainly neuropathic origin and the remaining 30 had 

nociceptive pain, according to the clinical assessment of specialized physical therapists. Patients 

completed the questionnaire themselves, as suggested. The analysis of the results was done with the 

statistical program SPSS v22, using the Cronbach's alpha coefficient. The level of significance for all 

measurements was set at p<0.01 as in the original version. The results showed that SLANSS, contrary 

to previous research, cannot identify pain with a dominant neuropathic component, in patients with 

neuromusculoskeletal problems. The discrepancy with earlier studies that found this to be reliable may 

lie in the fact that they included patients with a wider range of chronic conditions, such as diabetic 

peripheral neuropathy, diverticular neuralgia, primary trigeminal neuralgia, primary glossopharyngeal 

neuralgia, and cancer. In contrast, the present research included patients with common 

neuromusculoskeletal diseases of a chronic nature, such as low back pain, sciatica, neck pain and 

algodystrophies. 

Key words: neuropathic pain, SLANSS, validity, reliability 
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ɶ ɳʃɹɲʄɮʅɶ ɳɿʁʅ ʃʄʁɱʄɮɾɾɮʆʁʅ ʃɮʄɳɾɰɮʅɶʅ ʅɳ ɱʇɿɮɹɼɮ ɮʅɸɳɿɶ ɾɳ ʋʄʁɿɹɮ ɾɶ ɳɹɲɹɼɶ 

ʁʅʊʇɮɽɱɹɮΦ ɾɹɮ ʃɳʄɹʃʆʍʅɹʁɽʁɱɹɼɶ ɾɳɽɳʆɶ 

ɽʽʰʵʱˁʹˌ ɿΦΣ ɱʽˇ˒ˍˋʾʵˇˎ ɮ., ɾʱ˂˂ʽˇˎ ʃΦΣ ɾˉʶ˄ʷˁʰ ɮΦ 

 

ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʅ˔ˇ˂ʺ ɳˉʽˋˍʺ˃ʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ ɮʻ˂ʹˍʽˋ˃ˇˏ 

 

ʃʶˊʾ˂ʹ˕ʹ 

ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ˉʶˊʽˉˍ˖ˋʽˇ˂ˇʴʽˁʺˌ ˃ʶ˂ʷˍʹˌΣ ʺˍʰ˄ ˄ʰ ʶ˅ʶˍʱˋʶʽ ˍʹ˄ ʶˉʾʵˊʰˋʹ ʶ˄ˈˌ 

ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˉʰˊʷ˃ʲʰˋʹˌΣ ˋˎ˄ʵˎʰˋ˃ˇˏ ˒ˎˋʽˁˇʻʶˊʰˉʶʾʰˌ ˁʰʽ ʰˋˁʺˋʶ˖˄ ˋˍʰʻʶˊˇˉˇʾʹˋʹˌ ˉˎˊʺ˄ʰΣ 

˖ˌ ˉˊˇˌ ˍˇ˄ ˉˈ˄ˇΣ ˍʹ ˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰΣ ˍʹ˄ ʶˎ˂ˎʴʽˋʾʰ ˍ˖˄ ˇˉʾˋʻʽ˖˄ ˃ʹˊʽʰʾ˖˄ ˁʰʽ ˍʹ˄ ʽˋˇ˃ʶˍˊʽˁʺ 

˃ˎʿˁʺ ʰ˄ˍˇ˔ʺ ˍ˖˄ ʶˁˍʽ˄ˈ˄ˍ˖˄ ˃ˎ˗˄ ˍʹˌ ʅΦʅΣ ˋʶ ˃ʽʰ ʴˎ˄ʰʾˁʰ ʰˋʻʶ˄ʺ ˃ʶ ʋˊˈ˄ʽʰ ɾʹ ɳʽʵʽˁʺ ʁˋ˒ˎʰ˂ʴʾʰ 

όʋɾɳʁύ. ʁˋ˒ˎʰ˂ʴʾʰ ˇˊʾˋˍʹˁʶ ˖ˌΣ ˇ ˇˉˇʽˇˋʵʺˉˇˍʶ ˉˈ˄ˇˌ ˋˍʹ ˃ʷˋʹ ˃ʶˍʰ˅ˏ ʁм ˁʰʽ ʁр ˁʰʽ ˍ˖˄ 

ʽʶˊˇ˂ʰʴˈ˄ʽ˖˄ ʰˊʻˊ˗ˋʶ˖˄Φ ʍ̩  ˁˇʽ˄ˈ ˉˊˈʲ˂ʹ˃ʰ ˎʴʶʾʰˌ, ʶʾ˄ʰʽ ʶ˅ʰʽˊʶˍʽˁʱ ʵʽʰʵʶʵˇ˃ʷ˄ˇ, ˋʶ ˉˇ˂˂ʷˌ 

ˇ˃ʱʵʶˌ ˉ˂ʹʻˎˋ˃ˇˏ ˁ ʰʽ ʷ˔ʶʽ ˍʶˁ˃ʹˊʽ˖ʻʶʾ ˈˍʽ ˉʶˊʽˋˋˈˍʶˊˇ ʰˉˈ ˍˇ ул҈ ˍˇˎ ˉ˂ʹʻˎˋ˃ˇˏ, ̒ ʰ ʲʽ˗ˋʶʽ ʷ˄ʰ 

ʶˉʶʽˋˈʵʽˇ ˇˋ˒ˎʰ˂ʴʾʰˌΣ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˃ʽʰˌ ˉʶˊʽˈʵˇˎ ˍʹˌ ʸ˖ʺˌ ˍˇˎ. ɳʾ˄ʰʽ ʷ˄ʰˌ ʰˉˈ ˍˇˎˌ ˁˏˊʽˇˎˌ 

˂ˈʴˇˎˌ ʰ˄ʰˉʹˊʾʰˌΣ ʰˉˇˎˋʾʰˌ ʰˉˈ ˍʹ˄ ʶˊʴʰˋʾʰ ˁʰʽ ˎˉʶˏʻˎ˄ˇˌ ʴʽʰ ˍʶˊʱˋˍʽʶˌ ʱ˃ʶˋʶˌ ˁʰʽ ʷ˃˃ʶˋʶˌ 

ˇʽˁˇ˄ˇ˃ʽˁʷˌ ʶˉʽˉˍ˗ˋʶʽˌΦ ʆˇ ʵʶʾʴ˃ʰ ˍʹˌ ˃ʶ˂ʷˍʹˌΣ ʺˍʰ˄ ˃ʽʰ ʴˎ˄ʰʾˁʰ ʰˋʻʶ˄ʺˌΣ пр ʶˍ˗˄ ˃ʶ ʋɾɳʁ. ɶ 

ʴˎ˄ʰʾˁʰ ʰˋʻʶ˄ʺˌΣ ʰˁˇ˂ˇˏʻʹˋʶ ˉˊˈʴˊʰ˃˃ʰ ˉʰˊʷ˃ʲʰˋʹˌ р ʶʲʵˇ˃ʱʵ˖˄Σ н ˒ˇˊʷˌ ˍʹ˄ ʶʲʵˇ˃ʱʵʰΣ 

ˋˎ˄ˇ˂ʽˁʱ мл ˋˎ˄ʶʵˊʾʶˌΣ ʵʽʱˊˁʶʽʰˌ ˉʶˊʾˉˇˎ рл-сл ˂ʶˉˍ˗˄  ́ ˁʱʻʶ ˋˎ˄ʶʵˊʾʰ. ʆˇ ˉˊˈʴˊʰ˃˃ʰ 

ˉʰˊʷ˃ʲʰˋʹˌΣ ʺˍʰ˄ ˋˎ˄ʵˎʰˋ˃ˈˌ ˒ˎˋʽˁˇʻʶˊʰˉʶʾʰˌ ˃ʶ ʵʽʰʻʶˊ˃ʾʰΣ ʻʶˊʰˉʶˎˍʽˁ ̋˃ʱ˂ʰ˅ʹ, ʵʽʰʵʶˊ˃ʽˁʺ 

ʹ˂ʶˁˍˊʽˁʺ ˄ʶˎˊʽˁʺ ʵʽʷʴʶˊˋʹ (TENS)Σ ˎˉʷˊʹ˔ˇʽΣ ˂ʷʽʸʶˊΣ ˋˎ˄ ʰˋˁʺˋʶʽˌ ˋˍʰʻʶˊˇˉˇʾʹˋʹˌ ˉˎˊʺ˄ʰ. ɶ 

ʴˎ˄ʰʾˁʰ ˁ˂ʺʻʹˁʶ ˄ʰ ʶˁˍʶ˂ʷˋʶʽ м-о ˋʶˍ ˍ˖˄ у-мр ʶˉʰ˄ʰ˂ʺ˕ʶ˖˄, ɹ ʽʰ ˁʱʻʶ ʱˋˁʹˋʹ ˋˍʰʻʶˊˇˉˇʾʹˋʹˌ ˍˇˎ 

ˉˎˊʺ˄ʰΣ ˎˉˈ ˍʹ˄ ʶˉʾʲ˂ʶ˕ʹ ˒ˎˋʽˇʻʶˊʰˉʶˎˍʺ ˁʰʽ ˁʰʻʹʴʹˍʺ ˒ˎˋʽˁʺˌ ʰʴ˖ʴʺˌΦ ʁ ʰˊʽʻ˃ˈˌ ˍ˖˄ ˋʶˍ ˁʰʽ 

ˍ˖˄ ʶˉʰ˄ʰ˂ʺ˕ʶ˖˄ ʰˎ˅ʱ˄ˇ˄ˍʰ˄Σ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍʹ˄ ˉˊˈˇʵˇ ˍʹ ̩ʰˋʻʶ˄ˇˏˌ. ʁʽ ʶ˅ʰˊˍʹ˃ʷ˄ʶˌ ˃ʶˍʰʲ˂ʹˍʷˌ 

ˉˇˎ ʶ˅ʶˍʱˋˍʹˁʰ˄ ʺˍʰ˄  ̌ˉˈ˄ˇˌΣ ʹ ˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰΣ ʹ ʶˎ˂ˎʴʽˋʾʰ ˍ˖˄ ˇˉʾˋʻʽ˖˄ ˃ʹˊʽʰʾ˖˄ ˁʰʽ ʹ 

ʽˋˇ˃ʶˍˊʽˁʺ ʰ˄ˍˇ˔ʺ ˍ˖˄ ʶˁˍʽ˄ˈ˄ˍ˖˄ ˃ˎ˗˄ ˍˇˎ ˁˇˊ˃ˇˏΣ ˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ˍʹ˄ ɮˊʽʻ˃ʹˍʽˁʺ ɼ˂ʾ˃ʰˁʰ 

ɰʰʻ˃ˇ˂ˈʴʹˋʹˌ όbw{ύΣ ˍˇ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇΣ Oswestry Disability Index όh5LύΣ ˍˇ ŦƛƴƎŜǊǘƛǇ ǘƻ ŦƭƻƻǊ 

distance test (FTFDT) ˁʰʽ ˍˇ Sorensen test (ST) ʰ˄ˍʾˋˍˇʽ˔ʰΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʷʵʶʽ˅ʰ˄Σ ˋʹ˃ʰ˄ˍʽˁʺ 

ʲʶ˂ˍʾ˖ˋʹ ˋˍʽˌ ˍʽ˃ʷˌ ˍʹˌ ʰˊʽʻ˃ʹˍʽˁʺˌ ˁ˂ʾ˃ʰˁʰˌ ˉˈ˄ˇˎ bw{ όсс,66҈ύΣ ˍˇˎ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎ h5L 

(44,44҈ύΣ ˍˇˎ C¢C5¢ όроΣрт҈ύ ˁʰʽ ˍˇˎ {¢ όртΣр҈ύΣ ʰˉˈ ʰˊ˔ʽˁʺ ˋ ʁˍʶ˂ʽˁʺ ˃ʷˍˊʹˋʹΦ ʅˎ˃ˉʶˊʰˋ˃ʰˍʽˁʱΣ ʹ 

˒ˎˋʽˇʻʶˊʰˉʶʾʰ ˋʶ ˋˎ˄ʵˎʰˋ˃ˈ ˃ʶ ʰˋˁʺˋʶʽˌ ˋˍʰʻʶˊˇˉˇʾʹˋʹˌ ˉˎˊʺ˄ʰΣ ʺˍʰ˄ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʺ, ˋˍʹ 

˃ʶʾ˖ˋʹ ˍˇˎ ˉˈ˄ˇˎ ˁʰʽ ˋˍʹ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰˌΣ ˋʶ ʴˎ˄ʰʾˁʰ ʰˋʻʶ˄ʺ ˃ʶ ʋɾɳʁ.  

ɽʷ˅ʶʽˌ ˁ˂ʶʽʵʽʱ: ̝ ˊˈ˄ʽʰ ˇˋ˒ˎʰ˂ʴʾʰ Σʰˋˁʺˋʶʽˌ ˋˍʰʻʶˊˇˉˇʾʹˋʹˌ ˉˎˊʺ˄ʰ  
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ɯˋˁʹˋʹ ˁʰʽ ɾˎˇˋˁʶ˂ʶˍʽˁʷˌ ɼʰˁ˗ˋʶʽˌ ϧ ʃʰʻʺˋʶʽˌ 

 
 

 

 

ɶ ɳʃɹɲʄɮʅɶ ɳɿʁʅ ʃʄʁɱʄɮɾɾɮʆʁʅ ʃɮʄɳɾɰɮʅɶʅ ʅɳ ɱʇɿɮɹɼɮ ɮʅɸɳɿɶ ɾɳ ʋʄʁɿɹɮ  

ɾɶ ɳɹɲɹɼɶ ʁʅʊʇɮɽɱɹɮΦ ɾɹɮ ʃɳʄɹʃʆʍʅɹʁɽʁɱɹɼɶ ɾɳɽɳʆɶ 

ɳʽˋʰʴ˖ʴʺ 

ʁˋ˒ˎʰ˂ʴʾʰΣ ˇˊʾʸʶˍʰʽ ˇ ˉˈ˄ˇˌ ʺ ʹ ʵˎˋ˒ˇˊʾʰΣ ˃ʶˍʰ˅ˏ ˍ˖˄ ˁʱˍ˖ ˇˊʾ˖˄ ˍˇˎ ʻ˖ˊʰˁʽˁˇˏ ˁ˂˖ʲˇˏ 

ˁʰʽ ˍ˖˄ ʴ˂ˇˎˍʽʰʾ˖˄ ˉˍˎ˔˗˄Σ ˃ʶ ˍʹ˄ ˉʰˊˇˎˋʾʰ ʺ ˈ˔ʽ ʽˋ˔ʽʰ˂ʴʾʰˌ (Schnurrer & ±Ǌōŀƴƛŏ 2011). H 

ˇˋ˒ˎʰ˂ʴʾʰ ˔ʰˊʰˁˍʹˊʾʸʶˍʰʽ ˖ˌ ˔ˊˈ˄ʽʰ (X.O)Σ ˈˍʰ˄ ʹ ˔ˊˇ˄ʽˁʺ ʵʽʱˊˁʶʽʰ ˍ˖˄ ˋˎ˃ˉˍ˖˃ʱˍ˖˄Σ ʶʾ˄ʰʽ Ҕ мн 

ʶʲʵˇ˃ʱʵ˖˄ όBogduk, 2004ύΦ ɳˉʽˉ˂ʷˇ˄ ˔ʰˊʰˁˍʹˊʾʸʶˍʰʽ ˖ˌ ˔ˊˈ˄ʽʰ ˃ʹ ʶʽʵʽˁʺ ˇˋ˒ˎʰ˂ʴʾʰ όʋɾɳʁύΣ ˈˍʰ˄ 

ʹ ʴʶ˄ʶˋʽˇˎˊʴˈˌ ʰʽˍʾʰ ˍˇˎ ˉˈ˄ˇˎΣ ʶʾ˄ʰʽ ʰʵʽʶˎˁˊʾ˄ʽˋˍʹ όMaher, Underwood & Buckbinder, 2017). ɳʱ˄ ʹ 

ˇˋ˒ˎʰ˂ʴʾʰΣ ʵʶ˄ ʰ˄ˍʽ˃ʶˍ˖ˉʽˋˍʶʾ ʷʴˁʰʽˊʰ, ʻ  hˇʵʹʴʺˋʶʽ ˋʶ ˋʹ˃ʰ˄ˍʽˁʺ ʰ˄ʰˉʹˊʾʰΣ ˋˍʹ˄ ʶˁˍʷ˂ʶˋʹ 

ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄ ˍʹˌ ˁʰʻʹ˃ʶˊʽ˄ʺˌ ʸ˖ʺˌΣ ˁʰʽ ʹ ˉʰˊʱˍʰˋʹ ˍʹˌ ʶˉ˗ʵˎ˄ʹˌ ˉʶˊʽˈʵˇˎΣ ʻʰ ʷ˔ʶʽ ʰˊ˄ʹˍʽˁˈ 

ʰ˄ˍʾˁˍˎˉˇΣ ˋˍʽˌ ˁʰʻʹ˃ʶˊʽ˄ʷˌ ˂ʶʽˍˇˎˊʴʾʶˌ ˍˇˎ ʰˋʻʶ˄ˇˏˌ ό¦ŘŜƴΣ !ǎǘǊǀƳ ϧ .ŜǊƎŜƴǳŘŘ, 1988). H 

˒ˎˋʽˁˇʻʶˊʰˉʶʾʰ ʵʶʾ˔˄ʶʽ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʺ, ˋˍʹ ʻʶˊʰˉʶʾʰ ˍʹ ̩ʋɾɳʁΣ ˃ʶ ʷ˄ʰ ˋˎ˄ʵˎʰˋ˃ˈ ˍʶ˔˄ʽˁ˗˄Σ 

ˈˉ˖ˌ ʵʽʰʻʶˊ˃ʾʰ, ʻʶˊʰˉʶˎˍʽˁʺ ˃ʱ˂ʰ˅ʹΣ ʵʽʰʵʶˊ˃ʽˁʺ ʹ˂ʶˁˍˊʽˁʺ ˄ʶˎˊʽˁʺ ʵʽʷʴʶˊˋʹ όʆ9b{ύΣ ˔ˊʺˋʹ ƭŀǎŜǊΣ 

ˎˉʷˊʹ˔ˇʽ ˁΦʰΣ ˍʶ˔˄ʽˁʷˌ ˉˇˎ ˃ʶʽ˗˄ˇˎ˄ ˍˇ˄ ˉˈ˄ˇ ˁʰʽ ˍʹ ˂ʶʽˍˇˎˊʴʽˁʺ ʰ˄ʰˉʹˊʾʰΣ ˋʶ ʰˋʻʶ˄ʶʾˌ ˃ʶ ʋɾɳʁ 

(Imamura, Furlan, Dryden & Irvin, 2008). ʆˇ ˒ˎˋʽˁˇʻʶˊʰˉʶˎˍʽˁˈ ˉ˂ʱ˄ˇΣ ʴʽʰ ˄ʰ ʶʾ˄ʰʽ ˉʽˇ 

ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈΣ ʰˉʰʽˍʶʾ ˍʹ ˋˎ˄ʶˊʴʰˋʾʰΣ ˍˇ ˋˎ˄ʵˎʰˋ˃ˈΣ ʶ˄ˈˌ ʻʶˊʰˉʶˎˍʽˁˇˏ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʱˋˁʹˋʹˌΣ 

˖ˌ ˉˊˇˌ ˍʹ ˃ʶʾ˖ˋʹ ˍˇˎ ˉˈ˄ˇˎ ˁʰʽ ˍʹ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰˌ, ̱ ˇˎ ʰˋʻʶ˄ʺ ˃ʶ ʋɾɳʁ όDǊǳōƛǎƛŏΣ 

DǊŀȊƛƻΣ WŀƧƛŏΣ ϧ bŜƳŎƛŏΣ нллсύΦ ʁʽ ʰˋˁʺˋʶʽˌ ˋˍʰʻʶˊˇˉˇʾʹˋʹˌ ˉˎˊʺ˄ʰ (ɮʅʃύΣ ʷ˔ˇˎ˄ ʴʾ˄ʶʽ ˃ʽʰ ʵʹ˃ˇ˒ʽ˂ʺˌ 

˃ˇˊ˒ʺ ̒ ʶˊʰˉʶˎˍʽˁʺˌ ʱˋˁʹˋʹˌΣ ʶ˄˗ ̫ ˊʶˎ˄ʶˌΣ ʷ˔ˇˎ˄ ʵʶʾ˅ʶʽ ʲʶ˂ˍʽ˗ˋʶʽˌΣ ̟ ˌ ˉˊˇˌ ˍʹ˄ ʷ˄ˍʰˋʹ ˍˇˎ ˉˈ˄ˇˎ 

ˁʰʽ ˍˇˎ ʲʰʻ˃ˇˏ ʰ˄ʰˉʹˊʾʰˌ, ˈˍʰ˄ ʰˋʻʶ˄ʶʾˌ ˃ʶ ʋʁΣ ˇ˂ˇˁ˂ʺˊ˖ˋʰ˄ ˉˊ˖ˍˈˁˇ˂˂ʰ ɮʅʃ (Shamsi, 

Sarrafzadeh & Jamshidi, 2015). ɮ˄ ˁʰʽ ʰˊˁʶˍʷˌ ˃ʶ˂ʷˍʶˌΣ ʷ˔ˇˎ˄ ʶˉʽʲʶʲʰʽ˗ˋʶʽΣ ˍʰ ʶˎʶˊʴʶˍʽˁʱ 

ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ˒ˎˋʽˁˇʻʶˊʰˉʶʾʰˌ ˁ ʰʽ ˍ˖˄ ɮʅʃΣ ˖ˌ ˉˊˇˌ ˍʹ ˃ʶʾ˖ˋʹ ˍˇˎ ˉˈ˄ˇˎ ˁʰʽ ˍʹ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ 

˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰˌ, ˋʶ ʰˋʻʶ˄ʶʾˌ ˃ʶ ʋɾɳʁ, ʶ˂ʱ˔ʽˋˍʶˌ ʷˊʶˎ˄ʶˌ ʷ˔ˇˎ˄ ʰ˄ʰ˒ʶˊʻʶʾ ˋˍˇ ˋˎ˄ʵˎʰˋ˃ˈ ˍˇˎˌ, 

˖ˌ ˉˊˇˌ ˍʹ ˃ʶʾ˖ˋʹ ˍˇˎ ˉˈ˄ˇˎ ˁʰʽ ˍʹ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰˌ ˋʶ ʰˋʻʶ˄ʶʾˌ ˃ʶ ʋɾɳʁ. ʅˁˇˉˈˌ 

ˍʹˌ ˉʰˊˇˏˋʰˌ ˃ʶ˂ʷˍʹˌΣ ʺˍʰ˄ ˄ʰ ʶ˅ʶˍʱˋʶʽ ˍʹ˄ ʶˉʾʵˊʰˋʹ ʶ˄ˈˌ ˉˊˇʴˊʱ˃˃ʰˍˇˌ, ˋˎ˄ʵˎʰˋ˃ˇˏ 

˒ˎˋʽˁˇʻʶˊʰˉʶʾʰˌ ˁʰʽ ɮʅʃΣ ˖ˌ ˉˊˇˌ ˍˇ˄ ˉˈ˄ˇ ˋˍʹ ˃ʷˋʹΣ ˍʹ ˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰΣ ˍʹ˄ ʶˎ˂ˎʴʽˋʾʰ ˍ˖˄ 

ˇˉʾˋʻʽ˖˄ ˃ʹˊʽʰʾ˖˄ ˁʰʽ ˍʹ˄ ʽˋˇ˃ʶˍˊʽˁʺ ˃ˎʿˁʺ ʰ˄ˍˇ˔ʺ ˍ˖˄ ʶˁˍʶʽ˄ˈ˄ˍ˖˄ ˃ˎ˗˄ ˍˇˎ ˁˇˊ˃ˇˏΣ ˋʶ  ʴˎ˄ʰʾˁʰ 

ʰˋʻʶ˄ʺ ˃ʶ ʋɾɳʁ.  

ɾʷʻˇʵˇˌ 

ɲʶʾʴ˃ʰ 

ʆˇ ʵʶʾʴ˃ʰ ˍʹˌ ˃ʶ˂ʷˍʹˌ, ʰˉˇˍʷ˂ʶˋʶ ˃ʽʰ ʴˎ˄ʰʾˁʰ ʰˋʻʶ˄ʺˌ, 45 ʁ ˍ˗˄Σ ˃ʶ XMEO. ɶ ʰˋʻʶ˄ʺˌ ʶʾ˔ʶΣ 

ˋ̟ ˃ʰˍʽˁˈ ʲʱˊˇˌ όʅɰύ тп ƪƎǊΣ ˏ˕ˇˌ мΣст ˃ʷˍˊʰΣ ˉʶˊʾ˃ʶˍˊˇˌ ˃ʷˋʹˌ όʃɾύ уо cm ˁʰʽ ɲʁ ʾˁˍʹ ˃ʱʸʰˌ 

ˋ˗˃ʰˍˇˌ όɲɾʅύ 26,53kg/m2. ʁʽ ʽʰˍˊʽˁʷˌ ʴ˄˖˃ʰˍʶˏˋʶʽˌ ˉˇˎ ˉˊˇˋˁˈ˃ʽˋʶΣ ʷʵʶʽ˅ʰ˄ ˈˍʽΣ ʵʶ˄ ˎˉʺˊ˔ʰ˄ 

ʵˇ˃ʽˁʷˌ ˉʰˊʰ˃ˇˊ˒˗ˋʶʽˌ ˁʰʽ ʰˉˇˎˋʾʰʸʰ˄ ˇʽ ˁˈˁˁʽ˄ʶˌ ˋʹ˃ʰʾʶˌΦ ɳˉʾˋʹˌ ʵʶ˄ ˎˉʺˊ˔ʶ ˁʱˉˇʽʰ ˉʱʻʹˋʹΣ 

ˉˇˎ ˄ʰ ʰˉˇˍʶ˂ˇˏˋʶ ʰ˄ˍʷ˄ʵʶʽ˅ʹΣ ʴʽʰ ˋˎ˃˃ʶˍˇ˔ʺ ˋʶ ˋˎ˄ʶʵˊʾʶˌ ˒ˎˋʽˁˇʻʶˊʰˉʶʾʰˌΦ ɼʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ 

ˉʰˊ̫˃ ʲʰˋʹˌΣ ʵʶ˄ ʷˁʰ˄ʶ ˂ʺ˕ʹ ˒ʰˊ˃ʰˁʶˎˍʽˁʺˌ ʰʴ˖ʴʺˌΦ ʆˇ˄ ˍʶ˂ʶˎˍʰʾˇ ˔ˊˈ˄ˇ ˉʰˊˇˎˋʾʰˋʶ ˃ʽʰ ˁˊʾˋʹ 

ʁˋ˒ˎʰ˂ʴʾʰˌΦ 
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ʃʶʽˊʰ˃ʰˍʽˁˈˌ ˋ˔ʶʵʽʰˋ˃ˈˌ  

To ˉˊˈʴˊʰ˃˃ʰ ˉʰˊʷ˃ʲʰˋʹˌΣ ʶʾ˔ʶ ʵʽʱˊˁʶʽʰ р ʶʲʵˇ˃ʱʵʶˌΦ ɼʱʻʶ ˋˎ˄ʶʵˊʾʰ ʶʾ˔ʶ ʵʽʱˊˁʶʽʰ 50-60 

min ˁʰʽ ˋˎ˔˄ˈˍʹˍʰ н ˒ˇˊʷˌ ˍʹ˄ ʶʲʵˇ˃ʱʵʰΣ ˋˏ˄ˇ˂ˇ мл ˋˎ˄ʶʵˊʾʶˌΦ ɼʱʻʶ ˋˎ˄ʶʵˊʾʰΣ ʰˉˇˍʶ˂ˇˏˋʶ ʷ˄ʰ 

ˋˎ˄ʵˎʰˋ˃ˈ ˒ˎˋʽˁˇʻʶˊʰˉʶʾʰˌ όʵʽʰʻʶˊ˃ʾʰ, ʻʶˊʰˉʶˎˍʽˁʺ ˃ʱ˂ʰ˅ʹΣ  TENS, laser ˁʰʽ ˎˉʷˊʹ˔ˇʽύ ˁʰʽ 

ʰˋˁʺˋʶ˖˄ ˋˍʰʻʶˊˇˉˇʾʹˋʹˌ ˉˎˊʺ˄ʰ. ʅˍʽˌ ʰˋˁʺˋʶʽˌ ʰˎˍʷˌΣ ˇ ʰˊʽʻ˃ˈˌ ˍ˖˄ ˋʶˍ ˁˎ˃ʰʾ˄ˇ˄ˍʰ˄ м-о ˁʰʽ ˍ˖˄ 

ʶˉʰ˄ʰ˂ʺ˕ʶ˖˄ у-мр ˁʰʽ ʰˎ˅ʱ˄ˇ˄ˍʰ˄ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍʹ˄ ˉˊˈˇʵˇ ˍʹˌ ʰˋʻʶ˄ˇˏˌΦ ʆʹ˄ мʹ ʁ ʲʵˇ˃ʱʵʰΣ ˋˍˈ˔ˇˌ 

ʺˍʰ˄ ʹ ˃ʶʾ˖ˋʹ ˍˇˎ ˉˈ˄ˇˎΣ ʹ ʰˏ˅ʹˋʹ ˍˇˎ ʶˏˊˇˎˌ ˁʾ˄ʹˋʹˌΣ ʹ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ˁʽ˄ʹˍʽˁˈˍʹˍʰˌΣ ʹ ʶˏˊʶˋʹ ˍʹˌ 

˒ˎˋʽˇ˂ˇʴʽˁʺˌ ˇˋ˒ˎʿˁʺˌ ˂ˈˊʵ˖ˋʹˌ ʰˉˈ ˏˉˍʽʰ ʻʷˋʹΦ ʆʹ˄ нʹ ʶʲʵˇ˃ʱʵʰΣ ʹ ˃ʶʾ˖ˋʹ ˍʹˌ ʵˎˋˁʰ˃˕ʾʰˌΣ ʹ 

ˋ˖ˋˍʺ ʶˎʻˎʴˊʱ˃˃ʽˋʹ ˍʹˌ ʁɾʅʅ ˁʰʽ ʹ ʶ˄ʵˎ˄ʱ˃˖ˋʹ ˍ˖˄ ˁˇʽ˂ʽʰˁ˗˄ ˍˇʽ˔˖˃ʱˍ˖˄Φ ʆʹ˄ оʹ ʶʲʵˇ˃ʱʵʰΣ ʹ 

ʶ˄ʵˎ˄ʱ˃˖ˋʹ ʶˁˍʽ˄ˈ˄ˍ˖˄ ˁʰʽ ˁʰ˃ˉˍʺˊ˖˄ ˍˇˎ ˁˇˊ˃ˇˏ ˁʰʽ ˍ˖˄ ʽˋ˔ˏ˖˄Φ ʆʹ˄ пʹ ʶʲʵˇ˃ʱʵʰΣ ʹ ʲʶ˂ˍʾ˖ˋʹ 

ˍʹˌ ʽʵʽˇʵʶˁˍʽˁˈˍʹˍʰˌΣ ʶ˄˗ ˍʹ˄ рʹΣ ʹ ˂ʶʽˍˇˎˊʴʽˁʺ ʶˉʰ˄ʷ˄ˍʰ˅ʹ ˍʹˌ ʰˋʻʶ˄ˇˏˌ ˋˍʹ˄ ˁʰʻʹ˃ʶˊʽ˄ʺ ˊˇˎˍʾ˄ʰΣ 

˃ʶ ʰˋˁʺˋʶʽˌ ˉˊˇˋˇ˃ˇʾ˖ˋʹˌΣ ˋʶ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˍʹˌ ˁʰʻʹ˃ʶˊʽ˄ˈˍʹˍʰˌΦ  

ʁʽ ˃ʶˍˊʺˋʶʽˌ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄Σ ˋˍʹ˄ ʰˊ˔ʺ ˁʰʽ ˃ʶˍʱ ˍˇ ˍʷ˂ˇˌ ˍʹˌ ˉʰˊʷ˃ʲʰˋʹˌ ˍ˖˄ р 

ʶʲʵˇ˃ʱʵ˖˄Σ ˋʶ ʽʵʽ˖ˍʽˁˈ ˒ˎˋʽˁˇʻʶˊʰˉʶˎˍʺˊʽˇ ˍʹˌ ɸʶˋˋʰ˂ˇ˄ʾˁʹˌΦ ɶ ʷ˄ˍʰˋʹ ˍˇˎ ˉˈ˄ˇˎΣ ʹ 

˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰΣ ʹ ʶˎ˂ˎʴʽˋʾʰ ˍ˖˄ ˇˉʾˋʻʽ˖˄ ˃ʹˊʽʰʾ˖˄ όʁɾύ ˁʰʽ ʹ ʽˋˇ˃ʶˍˊʽˁʺ ˃ˎʿˁʺ ʰ˄ˍˇ˔ʺ ˍ˖˄ 

ʶˁˍ̔˄ ˈ˄ˍ˖˄ ˃ˎ˗˄ ˍˇˎ ˁˇˊ˃ˇˏΣ ʰ˅ʽˇ˂ˇʴʺʻʹˁʰ˄ ˃ʶ  ˍʹ˄ ʰˊʽʻ˃ʹˍʽˁʺ ˁ˂ʾ˃ʰˁʰ NRS (Numeric rating scale), 

ˍˇ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ Oswestry Disability Index όh5LύΣ ˍˇ ŦƛƴƎŜǊǘƛǇ ǘƻ ŦƭƻƻǊ ŘƛǎǘŀƴŎŜ ǘŜǎǘ (FTFDT) ˁʰʽ ˍˇ 

Sorensen test (ST) h ˄ˍʾˋˍˇʽ˔ʰΦ 

ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ 

ɮˉˈ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʵʽʰˉʽˋˍ˗ʻʹˁʶ ˋʹ˃ʰ˄ˍʽˁʺ ʲʶ˂ˍʾ˖ˋʹΣ ˋʶ ˈ˂ʶˌ ˍʽˌ ʶ˅ʰˊˍʹ˃ʷ˄ʶˌ 

˃ʶˍʰʲ˂ʹˍʷˌΣ ˉˇˎ ʰ˅ʽˇ˂ˇʴʺʻʹˁʰ˄ ˃ʶˍʱ ˍˇ ˍʷ˂ˇˌ ˍʹˌ ˉʰˊʷ˃ʲʰˋʹˌ ˍ˖˄ р ʶʲʵˇ˃ʱʵ˖˄Σ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ˄ 

ʰˊ˔ʽˁʺ ˃ʷˍˊʹˋʹ όʃʾ˄ʰˁʰˌ мύΦ ʃʽˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ, ̟ ˌ ˉˊˇˌ ˍʹ˄ ʷ˄ˍʰˋʹ ˍˇˎ ˉˈ˄ˇˎΣ ˉˇˎ ʰ˅ʽˇ˂ˇʴʺʻʹˁʶ ˃ʶ 

ˍʹ˄ ʰˊʽʻ˃ʹˍʽˁʺ ˁ˂ʾ˃ʰˁʰ όNRS)Σ ˎˉʺˊ˅ʶ ʲʶ˂ˍʾ˖ˋʹ 66,66% ʰˉˈ ʰˊ˔ʽˁʺ ˋʶ ˍʶ˂ʽˁʺ ˃ʷˍˊʹˋʹΦ ʆʰ 

ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˋˍˇ Oswestry Disability Index (ODI)Σ ʷʵʶʽ˅ʰ˄ ʲʶ˂ˍʾ˖ˋʹ ˋʹ˃ʰ˄ˍʽˁʺ п4,44҈Σ ˖ˌ ˉˊˇˌ ˍʹ 

˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰΣ ʰˉˈ ʰˊ˔ʽˁʺ ˋʶ ˍʶ˂ʽˁʺ ˃ʷˍˊʹˋʹΦ ʆˇ FTFDTΣ ʴʽʰ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍʹˌ ʶˎ˂ˎʴʽˋʾʰˌ ˍ˖˄ 

ʁɾΣ ʷʵʶʽ˅ʶ ˋʹ˃ʰ˄ˍʽˁʺ ʲʶ˂ˍʾ˖ˋʹ роΣрт% ʰˉˈ ʰˊ˔ʽˁʺ ˋʶ ˍʶ˂ʽˁʺ ˃ʷˍˊʹˋʹΦ ʆʷ˂ˇˌ ˍˇ ST, ˃ʶ ˍˇ  ˇˉˇʾˇ 

ʰ˅ʽˇ˂ˇʴʺʻʹˁʶ ʹ ʽˋˇ˃ʶˍˊʽˁʺ ˃ˎʿˁʺ ʰ˄ˍˇ˔ʺ ˍ˖˄ ʶˁˍʽ˄ˈ˄ˍ˖˄ ˃ˎ˗˄ ˍˇˎ ˁˇˊ˃ˇˏΣ ʷʵʶʽ˅ʶ ʲʶ˂ˍʾ˖ˋʹ ртΣр%, 

˃ʶˍʱ ˍˇ ˍʷ˂ˇˌ ˍʹˌ ˉʰˊʷ˃ʲʰˋʹˌΣ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ˄  ʰˊ˔ʽˁʺ ˃ʷˍˊʹˋʹΦ 

  ʃʾ˄ʰˁʰˌ мΦ ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ  ˃ʶˍˊʺˋʶ˖˄. 

 
ɮʄʋɹɼɶ 

ɾɳʆʄɶʅɶ 

ʆɳɽɹɼɶ 

ɾɳʆʄɶʅɶ 
ɾɳʆɮɰʁɽɶ ҈ 

Numeric Rating Scale(0-10) 6 2 66,66% 

Oswestry Disability Index (0-100) 36 20 44,44% 

Fingertip to Floor Distance Test(cm) 28 13 53,57% 

Sorensen Test(sec) 40 63 57,50% 
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31̌  ɲʽʶʻ˄ʷˌ ʅˎ˄ʷʵˊʽˇ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ ɮʻ˂ʹˍʽˋ˃ˇˏ 
9-мм ɹˇˎ˄ʾˇˎ нлно  ɼˇ˃ˇˍʹ˄ʺ 

 

ɯˋˁʹˋʹ ˁʰʽ ɾˎˇˋˁʶ˂ʶˍʽˁʷˌ ɼʰˁ˗ˋʶʽˌ ϧ ʃʰʻʺˋʶʽˌ 

 
 

 

ʅˎʸʺˍʹˋʹ - ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ 

ʆˇ ˉˊˈʴˊʰ˃˃ʰ ˉʰˊʷ˃ʲʰˋʹˌ ʵʽʱˊˁʶʽʰˌ 5 ʶʲʵˇ˃ʱʵ˖˄ ʺˍʰ˄ ʽʵʽʰʾˍʶˊʰ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈ ˋˍʹ 

ˋˎ˃˃ʶˍʷ˔ˇˎˋʰ ʰˋʻʶ˄ʺ ˃ʶ ʋɾɳʁΣ ˁʰʻ˗ˌ ˉʰˊˇˎˋʾʰˋʶ ʲʶ˂ˍʾ˖ˋʹ ˋʶ ˈ˂ʶˌ ˍʽˌ ʶ˅ʰˊˍʹ˃ʷ˄ʶˌ ˃ʶˍʰʲ˂ʹˍʷˌ 

ˉˇˎ ʶ˅ʶˍʱˋˍʹˁʰ˄Φ ʅ˔ʶˍʽˁʱ ˃ʶ ˍˇ˄ ˉˈ˄ˇ ˋˍʹ ˃ʷˋʹΣ ˍˇ ʰˉˇˍʷ˂ʶˋ˃ʰ ˋˍʹ˄ ɮˊʽʻ˃ʹˍʽˁʺ ɼ˂ʾ˃ʰˁʰ (NRS), 

ʷʵʶʽ˅ʶ ˋʹ˃ʰ˄ˍʽˁʺ ˉˇˋˇˋˍʽʰʾʰ ʲʶ˂ˍʾ˖ˋʹ сс,66҈ ˃ʶˍʱ ˍˇ ˍʷ˂ˇˌ ˍʹˌ ˉʰˊʷ˃ʲʰˋʹˌΣ ʲʶ˂ˍʾ˖ˋʹ ˉˇˎ ʺˍʰ˄ 

˃ʶʴʰ˂ˏˍʶˊʹ ʰˉˈ ʰ˄ʱ˂ˇʴʶˌ ʷˊʶˎ˄ʶˌΣ ˉˇˎ ʰ˅ʽˇ˂ˇʴʺʻʹˁʰ˄ ˃ʶ ˍʹ˄ ʾʵʽʰ ˁ˂ʾ˃ʰˁʰ (Park, Oh, Jung & Lee, 

2021). ɳˉʾˋʹˌ ʹ ʲʶ˂ˍʾ˖ˋʹΣ ˋˍʹ˄ ʶˎ˂ˎʴʽˋʾʰ ˍ˖˄ ʁɾΣ ʺˍʰ˄ ˃ʶʴʰ˂ˏˍʶˊʹ (53,57%) ʰˉˈ ˉʰˊˈ˃ˇʽʶˌ 

ʷˊʶˎ˄ʶˌΣ ˉˇˎ ʶ˅ʶˍʱˋˍʹˁʶ ʹ ʶˎ˂ˎʴʽˋʾʰ ˍˇˎˌΣ ˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ˍˇ C¢C5¢ ό5ƻƐŀƴΣ ¢ǳǊΣ YǳǊǘŀƛǒ ϧ !ǘŀȅΣ 

2008)Φ ɾʶʴʰ˂ˏˍʶˊʹ ʲʶ˂ˍʾ˖ˋʹ όртΣр҈ύΣ ˋʶ ˋ˔ʷˋʹ ˃ʶ ʰ˄ʱ˂ˇʴʶˌ ʷˊʶˎ˄ʶˌΣ ˎˉʺˊ˅ʶ ˁʰʽ ˖ˌ ˉˊˇˌ ˍʹ˄ 

ʽˋˇ˃ʶˍˊʽˁʺ ʰ˄ˍˇ˔ʺ ˍ˖˄ ʶˁˍʽ˄ˈ˄ˍ˖˄ ˃ˎ˗˄ ˍˇˎ ˁˇˊ˃ˇˏΣ ˉˇˎ ʰ˅ʽˇ˂ˇʴʺʻʹˁʶ ˃ʶ ˍˇ ST (Ebadi et al., 2012). 

ʍˋˍˈˋˇ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ ˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰΣ ˉʰˊʱ ˍʹ ˋʹ˃ʰ˄ˍʽˁʺ ʲʶ˂ˍʾ˖ˋʹ ˉˇˎ ˎˉʺˊ˅ʶ όп4,44҈ύΣ ʵʶ˄ ʺˍʰ˄ 

ʰ˄ʱ˂ˇʴʹ ˉʰˊˈ˃ˇʽ˖˄ ʶˊʶˎ˄˗˄Σ ˈˉˇˎ ʰ˅ʽˇ˂ˇʴʺʻʹˁʶ ʹ ˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰ ˃ʶ ˍˇ ʾʵʽˇ (ODI) 

ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ όWaseem, Karim, Gilani & HassanΣ нлмфύΦ ʅˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ʰˎˍʺΣ ʰʽˍʾʰ ʺˍʰ˄ ʹ 

˃ʁ ʴʰ˂ˏˍʶˊʹ ʵʽʱˊˁʶʽʰ ˉʰˊʷ˃ʲʰˋʹˌΣ ˁʰʻ˗ˌ ˁʰʽ ʹ ˃ʶʴʱ˂ʹ ʰˊ˔ʽˁʺ ˍʽ˃ʺ ˋˍˇ ODI, ˉˇˎ ˋʹ˃ʰʾ˄ʶʽ ˁʰʽ 

˃ʶʴʰ˂ˏˍʶˊʰ ˉʶˊʽʻ˗ˊʽʰ ʲʶ˂ˍʾ˖ˋʹˌΦ  

ɮ˄ ˁʰʽ ʷˊʶˎ˄ʶˌ ʷ˔ˇˎ˄ ʵʶʾ˅ʶʽ ˉˊˈˇʵˇ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˍʹˌ 

˒ˎˋʽˁˇʻʶˊʰˉʶʾʰˌ ˖ˌ ˉˊˇˌ ˍʹ ˃ʶʾ˖ˋʹ ˍʹˌ ʷ˄ˍʰˋʹˌ ˍˇˎ ˉˈ˄ˇˎ ˁʰʽ ˍʹ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰˌ 

ˋʶ ʰˋʻʶ˄ʶʾˌ ˃ʶ ʋɾɳʁΣ ʹ ˎˉˇˋˍʺˊʽ˅ʹ ˍʹˌ όˇ ˋˎ˄ʵˎʰˋ˃ˈˌ ˍʹˌύ ˃ʶ ɮʅʃΣ ʰˉˇˍʶ˂ʶʾ ʰˁˈ˃ʰ ˉʽˇ ʽˋ˔ˎˊˈ 

ˋ˔ʺ˃ʰΣ ˖ˌ ˉˊˇˌ ˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˍʹˌ ʋɾɳʁΦ  

ʃʶˊʰʽˍʷˊ˖ ʷˊʶˎ˄ʶˌ ˃ʶ ˃ʶʴʰ˂ˏˍʶˊˇ ʵʶʾʴ˃ʰΣ ˃ʶ ˏˉʰˊ˅ʹ ˇ˃ʱʵʰˌ ʶ˂ʷʴ˔ˇˎΣ ˃ʶʴʰ˂ˏˍʶˊʹˌ 

ʵʽʱˊˁʶʽʰˌΣ ˃ʶʴʰ˂ˏˍʶˊʹˌ ˋˎ˔˄ˈˍʹˍʰˌ ˋˎ˄ʶʵˊʽ˗˄κʶʲʵˇ˃ʱʵʰΣ ˔ˊʶʽʱʸʶˍʰʽ ˄ʰ ˉˊʰʴ˃ʰˍˇˉˇʽʹʻˇˏ˄ ʴʽʰ ˍʹ˄ 

ʶ˅ʰʴ˖ʴʺ ʰˋ˒ʰ˂ʷˋˍʶˊ˖˄ ˋˎ˃ˉʶˊʰˋ˃ʱˍ˖˄ ˋ˔ʶˍʽˁʱ ˃ʶ ʷ˄ʰ ˉˊˈʲ˂ʹ˃ʰ ˉˇˎ ˍʰ˂ʰ˄ʾʸʶʽ ˈ˂ʹ ˍʹ˄ 

ʰ˄ʻˊ˖ˉˈˍʹˍʰΣ ˁʰʻ˗ˌ ʹ ʷˊʶˎ˄ʰ ˃ʰˌ ʰˉˇˍʷ˂ʶˋʶ ˃ˈ˄ˇ ˃ʽʰ ˉʶˊʽˉˍ˖ˋʽˇ˂ˇʴʽˁʺ ˃ʶ˂ʷˍʹΦ 
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THE EFFECT OF AN INTERVENTION PROGRAM ON A WOMAN PATIENT WITH CHRONIC NON 

SPECIFIC LOW BACK PAIN. A CASE STUDY 

N. Liadakis, A. Gioftsidou, P. Malliou, A. Beneka 

Democritus University of Thrace, School of Physical Education and Sport Science 

 

Abstract 

The purpose of the present case study was to examine, the effect of a physiotherapy 

intervention program combined with core stabilization exercise, in terms of pain, functionality, 

hamstring flexibility and isometric endurance of trunk extensor muscles, in a woman patient with 

Chronic Non-Specific Low Back Pain (CNSLBP). Low Back Pain (LBP) was defined, as any pain in the low 

back, between L1 and L5 and the sacroiliac joints. As a common health problem, is extremely prevalent 

in many groups of population and is documented that more than 80% of the population, will 

experience an episode of LBP, during a period of their lives. It is one of the main reasons for disability, 

absence from work, and responsible for huge direct and indirect economical impact. The sample of the 

study was a woman patient, 45 years old with CNSLBP. The woman patient, followed a 5-week 

intervention program, 2 times per week, a total of 10 sessions, lasting about 50-60 min. each session. 

The intervention program was a combination of physiotherapy with diathermy, therapeutic massage, 

transcutaneous electrical nerve stimulation (TENS), ultrasound, laser plus core stabilization exercises. 

The woman was asked to perform 1-3 sets of 8-15 repetitions for each core stabilization exercise, 

under the supervision of a physiotherapist and a professor of physical education. The number of sets 

and repetitions were increased depending on the progress of patient. The dependent variables that 

were examined were the low back pain, functionality, hamstrings flexibility and the isometric 

endurance of trunk extensor muscles, using the Numeric Rating Scale (NRS), Oswestry Disability Index 

(ODI), fingertip to floor distance test (FTFDT) and the Sorensen test (ST) respectively. The results show, 

a significant improvement in the values of the NRS pain numerical scale (66,66%), the ODI 

questionnaire (44,44%), the FTFDT (53,57%) and the ST (57,5%), from initial to final measurement. In 

conclusion, physiotherapy combined with core stability exercises, was effective in reducing pain and 

improving function, in a woman patient, with CNSLBP.  

Key words: chronic low back pain, core stabilization exercises 
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31̌  ɲʽʶʻ˄ʷˌ ʅˎ˄ʷʵˊʽˇ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ ɮʻ˂ʹˍʽˋ˃ˇˏ 
9-мм ɹˇˎ˄ʾˇˎ нлно  ɼˇ˃ˇˍʹ˄ʺ 

 

ɯˋˁʹˋʹ ˁʰʽ ɾˎˇˋˁʶ˂ʶˍʽˁʷˌ ɼʰˁ˗ˋʶʽˌ ϧ ʃʰʻʺˋʶʽˌ 

 
 

 

 

ɶ ɳʃɹɲʄɮʅɶ ɳɿʁʅ ʃɮʄɳɾɰɮʆɹɼʁʇ ʃʄʁɱʄɮɾɾɮʆʁʅ ɼɹɿɶʆɹɼʁʆɶʆɮʅ ʅʆɮ ʅʇɾʃʆʍɾɮʆɮ ʃʁɿʁʇ 

ʅɳ ɱʇɿɮɹɼɮ ɾɳ ɳʀʍ ɳʃɹɼʁɿɲʇɽʁʃɮɸɳɹɮ 

ɾʹˍˋʱˁʹ ɮ., ɱʽˇ˒ˍˋʾʵˇˎ ɮ.Σ ɾʱ˂˂ʽˇˎ ʃΦΣ ɲˇˏʵʰ ɳΦ, ʃʰˉʰʵˇˉˇˏ˂ˇˎ ɰΦɼΦ 

 

ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʅ˔ˇ˂ʺ ɳˉʽˋˍʺ˃ʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ ɮʻ˂ʹˍʽˋ˃ˇˏ 

 

ʃʶˊʾ˂ʹ˕ʹ 

ɶ ˋˎ˄ˍʹˊʹˍʽˁʺ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ʰˉˇˍʶ˂ʶʾ ˍʹ˄ ˉˊ˗ˍʹ ʴˊʰ˃˃ʺ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹˌ ʰˋʻʶ˄˗˄ ˃ʶ ʷ˅˖ 

ʶˉʽˁˇ˄ʵˎ˂ˇˉʱʻʶʽʰΣ ʴʶʴˇ˄ˈˌ ˉˇˎ ˁʰʻʽˋˍʱ ˍʹ˄ ʱˋˁʹˋʹ ˖ˌ ʷ˄ʰ ˋʹ˃ʰ˄ˍʽˁˈ ˃ʷˋˇ ʻʶˊʰˉʶʾʰˌ ʴʽʰ ˍʹ˄ ʶ˄ 

˂ˈʴ˖ ˉɦ ʻʹˋʹ. ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ʷˊʶˎ˄ʰˌ ʺˍʰ˄ ˄ʰ ʶ˅ʶˍʱˋʶʽ ˍʹ˄ ʶˉʾʵˊʰˋʹ ʶ˄ˈˌ ˉʰˊʶ˃ʲʰˍʽˁˇˏ 

ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʱˋˁʹˋʹˌ ˋˍʰ ˋˎ˃ˉˍ˗˃ʰˍʰ ˉˈ˄ˇˎ ˉˇˎ ˉˊˇˁʰ˂ˇˏ˄ˍʰʽ ˂ˈʴ˖ ˍʹˌ ʷ˅˖ 

ʶˉʽˁˇ˄ʵˎ˂ˇˉʱʻʶʽʰˌ ˁʰʻ˗ˌ ˁʰʽ ˄ʰ ʶ˅ʶˍʰˋˍˇˏ˄ ˉʽʻʰ˄ʷˌ ʰ˂˂ʰʴʷˌ ˋˍˇ ʶˏˊˇˌ ˍˊˇ˔ʽʱˌ ˍˇˎ ʰʴˁ˗˄ʰ ˁʰʽ ˍˇˎ 

ˁʰˊˉˇˏΦ ʆ̌  ʵʶʾʴ˃ʰ ˍʹˌ ʷˊʶˎ˄ʰˌ ʰˉˇˍʷ˂ʶˋʶ ˃ʽʰ ʴˎ˄ʰʾˁʰ пт ʶˍ˗˄ ˃ʶ ʷ˅˖ ʶˉʽˁˇ˄ʵˎ˂ˇˉʱʻʶʽʰ ˋˍˇ ʵʶ˅ʾ 

˔ʷˊʽΦ ʃˊʽ˄ ˍʹ˄ ʷ˄ʰˊ˅ʹ ˍˇˎ ˉʰˊʶ˃ʲʰˍʽˁˇˏ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˁʰʽ ˃ʶˍʱ ˍʹ˄ ˇ˂ˇˁ˂ʺˊ˖ˋʺ ˍˇˎ ʷʴʽ˄ʰ˄ 

ˋ˖˃ʰˍˇ˃ʶˍˊʽˁʷˌ ˃ʶˍˊʺˋʶʽˌ όˏ˕ˇˌΣ ʲʱˊˇˌύΣ ˃ʷˍˊʹˋʹ ˍˇˎ ˉˈ˄ˇˎ ˃ʶ ˍʹ˄ ˔ˊʺˋʹ ˍʹˌ ɼ˂ʾ˃ʰˁʰˌ 

ɮ˅ʽˇ˂ˈʴʹˋʹˌ ʃˈ˄ˇˎ ό±ƛǎǳŀƭ !ƴŀƭƻƎǳŜ {ŎŀƭŜύ ˁʰʻ˗ˌ ˁʰʽ ˃ʷˍˊʹˋʹ ˍˇˎ ʶˏˊˇˎˌ ˍˊˇ˔ʽʱˌ ˍˇˎ ʰʴˁ˗˄ʰ ˁʰʽ 

ˍˇˎ ˁʰˊˉˇˏ ˃ʶ ʴ˖˄ʽˈ˃ʶˍˊˇΦ ɴˉʶʽˍʰ ʷʴʽ˄ʶ ʶ˒ʰˊ˃ˇʴʺ ˍˇˎ ˉʰˊʶ˃ʲʰˍʽˁˇˏ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˍˇ ˇˉˇʾˇ 

ˉʶˊʽ˂ʱ˃ʲʰ˄ʶ ˍˊʶʽˌ ˒ʱˋʶʽˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌΦ ɶ ˉˊ˗ˍʹ ˒ʱˋʹ ʶ˃ˉʶˊʽʶʾ˔ʶ ʰˋˁʺˋʶʽˌ ˃ʶ ˍˇ ʶ˄ʶˊʴʹˍʽˁˈ 

ʶˏˊˇˌ ˍˊˇ˔ʽʱˌ ˁʰʽ ʵʽʰˍʱˋʶʽˌΣ ʹ ʵʶˏˍʶˊʹ ʰˋˁʺˋʶʽˌ ʷˁˁʶ˄ˍˊʹˌ ʶ˄ʵˎ˄ʱ˃˖ˋʹˌ ˃ʶ ʶ˂ʰˋˍʽˁʺ ʰ˄ˍʾˋˍʰˋʹ ˁʰʽ 

ʵʽʰˍʱˋʶʽˌ ˁʰʽ ʹ ˍˊʾˍʹ ˒ʱˋʹ ʰˋˁʺˋʶʽˌ ʷˁˁʶ˄ˍˊʹˌ ʶ˄ʵˎ˄ʱ˃˖ˋʹˌ ˃ʶ ʰ˂ˍʺˊʰ ˁʰʽ ʵʽʰˍʱˋʶʽˌΦ ʆ̌  

ˉˊˈʴˊʰ˃˃ʰ ʺˍʰ˄ ʵʽʱˊˁʶʽʰˌ у ʶʲʵˇ˃ʱʵ˖˄ ˃ʶ ˋˎ˔˄ˈˍʹˍʰ о ˒ˇˊʷˌ ˍʹ˄ ʶʲʵˇ˃ʱʵʰΦ ɮˉˈ ˍʽˌ ˍʶ˂ʽˁʷˌ 

˃ʶˍˊʺˋʶʽˌ ʲˊʷʻʹˁʶ ˃ʶʾ˖ˋʹ ˍˇˎ ˉˈ˄ˇˎ ˁʰʻ˗ˌ ˁʰʽ ʲʶ˂ˍʾ˖ˋʹ ˍˇˎ ʶˏˊˇˎˌ ˍˊˇ˔ʽʱˌ ˋˍˇ˄ ˎˉˍʽʰˋ˃ˈ ς 

ˉˊʹ˄ʽˋ˃ˈ ˍˇˎ ʰ˄ˍʽʲˊʰ˔ʾˇˎ ˁʰʽ ˋˍʹ˄ ˁʱ˃˕ʹ ς ʷˁˍʰˋʹ ˁʰˊˉˇˏΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʰˎˍʱ ˎˉˇʵʹ˂˗˄ˇˎ˄ 

ˈˍʽ ʷ˄ʰ ˉˊˈʴˊʰ˃˃ʰ ʷˁˁʶ˄ˍˊʹˌ ʱˋˁʹˋʹˌ ˋʶ ˋˎ˄ʵˎʰˋ˃ˈ ˃ʶ ʺˉʽʶˌ ʵʽʰˍʱˋʶʽˌ ˁʰʽ ˍˇ ˇˉˇʾˇ ʶʾ˄ʰʽ 

ˉˊˇˋʰˊ˃ˇˋ˃ʷ˄ˇ ˋˍˇ˄ ʶˁʱˋˍˇˍʶ ʰˋʻʶ˄ʺΣ ʶʾ˄ʰʽ ʽˁʰ˄ˈ ˄ʰ ˃ʶʽ˗ˋʶʽ ˍˇ˄ ˉˈ˄ˇ ˉˇˎ ˉˊˇˁʰ˂ʶʾˍʰʽ ʰˉˈ ˍʹ˄ 

ʷ˅˖ ʶˉʽˁˇ˄ʵˎ˂ˇˉʱʻʶʽʰ ˁʰʽ ˋˎ˄ʶˉ˗ˌ ˄ʰ ˎˉʱˊ˔ʶʽ ʲʶ˂ˍʾ˖ˋʹ ˋˍˇ ʶˏˊˇˌ ˍˊˇ˔ʽʱˌΦ ʍˋˍˈˋˇ ʵʶ˄ ʶʾ˄ʰʽ 

˅ʶˁʱʻʰˊˇ ʶʱ˄ ʹ ʰ˂˂ʰʴʷˌ ˋˍˇ ʶˏˊˇˌ ˍˊˇ˔ʽʱˌ ˇ˒ʶʾ˂ˇ˄ˍʰʽ ˋˍʹ˄ ˃ʶʾ˖ˋʹ ˍˇˎ ˉˈ˄ˇˎΣ ˋˍʽˌ ʵʽʰˍʱˋʶʽˌ ʺ ˋʶ 

ˋˎ˄ʵˎʰˋ˃ˈ ˍ˖˄ ʵˏˇ ˉʰˊʰʴˈ˄ˍ˖˄Σ ʴʶʴˇ˄ˈˌ ˉˇˎ ˎˉˇʵʶʽˁ˄ˏʶʽ ˍʹ˄ ʰ˄ʱʴˁʹ ʴʽʰ ˉʶˊʶˍʰʾˊ˖ ˃ʶ˂ʷˍʹΦ 

ɽʷ˅ʶʽˌ ˁ˂ʶʽʵʽʱ: ɴ˅˖ ʶˉʽˁˇ˄ʵˎ˂ˇˉʱʻʶʽʰΣ ˉˈ˄ˇˌΣ ʶˏˊˇˌ ˍˊˇ˔ʽʱˌΣ ʱˋˁʹˋʹ 
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ɶ ɳʃɹɲʄɮʅɶ ɳɿʁʅ ʃɮʄɳɾɰɮʆɹɼʁʇ ʃʄʁɱʄɮɾɾɮʆʁʅ ɼɹɿɶʆɹɼʁʆɶʆɮʅ ʅʆɮ ʅʇɾʃʆʍɾɮʆɮ ʃʁɿʁʇ 

ʅɳ ɱʇɿɮɹɼɮ ɾɳ ɳʀʍ ɳʃɹɼʁɿɲʇɽʁʃɮɸɳɹɮ 

 

ɳʽˋʰʴ˖ʴʺ 

ɱʶ˄ʽˁʱΣ ʹ ˔ˊʺˋʹ ˍʹˌ ʻʶˊʰˉʶˎˍʽˁʺˌ ʱˋˁʹˋʹˌ ʲˊʾˋˁʶˍʰʽ ˋˍˇ ʶˉʾˁʶ˄ˍˊˇ ˍˇˎ ʶ˄ʵʽʰ˒ʷˊˇ˄ˍˇˌ ˖ˌ ʹ 

ˉʽˇ ʵʹ˃ˇ˒ʽ˂ʺˌ ʶˉʽ˂ˇʴʺ ʴʽʰ ˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ʰˋʻʶ˄˗˄ ˃ʶ ʷ˅˖ ʶˉʽˁˇ˄ʵˎ˂ˇˉʱʻʶʽʰ (Bateman et al., 

2019). ʅʶ ˋˎ˄ʵˎʰˋ˃ˈ ˁʰʽ ˃ʶ ʱ˂˂ʶˌ  ̒ ʶˊʰˉʶʾʶˌ ˁʰʽ ˒ˎˋʽˁˇʻʶˊʰˉʶˎˍʽˁʷˌ ˉʰˊʶ˃ʲʱˋʶʽˌ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ʵˊʰ 

ˉʽˇ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʱ ˍˈˋˇ ʲˊʰ˔ˎˉˊˈʻʶˋ˃ʰ ˈˋˇ ˁʰʽ ˃ʰˁˊˇˉˊˈʻʶˋ˃ʰ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ ˃ʶʾ˖ˋʹ ˍˇˎ 

ˉˈ˄ˇˎ ˁʰʽ ˍʹ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰˌ ʷ˄ʰ˄ˍʽ ˋʶ ʱ˂˂ʶˌ ˉʰʻʹˍʽˁʷˌ ˉʰˊʶ˃ʲʱˋʶʽˌ όʶˁ˔ˏˋʶʽˌ 

ˁˇˊˍʽˁˇˋˍʶˊˇʶʽʵ˗˄Σ ˄ʱˊʻʹˁʰˌ ˁˍ˂Φ) (Bisset et al., 2006; Karanasios et al., 2021; Lian et al., 2018; Smidt 

et al., 2002).  

ɮˉˈ ˃ʶ˂ʷˍʶˌ ʷ̝ ʶʽ ʵʽʰˉʽˋˍ˖ʻʶʾ ʶˎʶˊʴʶˍʽˁʺ ʶˉʾʵˊʰˋʹ ˍ˖˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ʷˁˁʶ˄ˍˊ˖˄ ʰˋˁʺˋʶ˖˄ 

ʶ˄ʵˎ˄ʱ˃˖ˋʹˌ ˈˋˇ˄ ʰ˒ˇˊʱ ˍˇ˄ ˉˈ˄ˇ ˁʰʽ ˍʹ˄ ˃ʶʾ˖ˋʹ ˍ˖˄ ˋˎ˃ˉˍ˖˃ʱˍ˖˄, ʰ˂˂ʱ ˁʰʽ ˍ ́ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ  

˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰˌ ̱ ˇˎ h ʴˁ˗˄ʰ ό{ǾŜǊƴƭǀǾ ϧ !ŘƻƭŦǎǎƻƴΣ нллмΤ /ǊƻƛǎƛŜǊ Ŝǘ ŀƭΦΣ нллтΤ Cullinane, et al., 2014; 

Peterson et al., 2014; Stasinopoulos & Stasinopoulos, 2017; Yoon et al., 2021; Oya-Casero et al., 2022). 

ɯ˂˂ʶˌ ʷˊʶˎ˄ʶˌΣ ʰ˄ʰ˒ʷˊˇ˄ˍʰʽ ˋˍʰ ʻʶˍʽˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˋˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˍʹˌ ʷ˅˖ 

ʶˉʽˁˇ˄ʵˎ˂ˇˉʱʻʶʽʰ̩ Σ ˃ʷˋ˖ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˉˊˇˇʵʶˎˍʽˁ˗˄ ʰˋˁʺˋʶ˖˄ ˁʰʽ ʵʽʰˍʱˋʶ˖˄ όaŀǊǘƛƴŜȊ-

{ƛƭǾŜǎǘǊƛƴƛ Ŝǘ ŀƭΦΣ нллрΤ tƛŜƴƛƳŀƪƛ Ŝǘ ŀƭΦΣ мффсύΣ ˁʰʻ˗ˌ ˁʰʽ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ʽˋˇ˃ʶˍˊʽˁ˗˄ ʰˋˁʺˋʶ˖˄ όtŀǊƪ 

Ŝǘ ŀƭΦΣ нлмлύΦ ʆʰ ˍʶ˂ʶˎˍʰʾʰ ˔ˊˈ˄ʽʰ ʹ ʷˁˁʶ˄ˍˊʹ ʱˋˁʹˋʹ ʶʾ˄ʰʽ ʶ˅ʰʽˊʶˍʽˁʱ ʵʹ˃ˇ˒ʽ˂ʺˌ ˋˍˇˎˌ ˁ˂ʽ˄ʽˁˇˏˌ ʴʽʰ 

ˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˍʹˌ ˍʶ˄ˇ˄ˍˇˉʱʻʶʽʰˌΣ  ˖ˋˍˈˋˇΣ ˋˎˋˍʹ˃ʰˍʽˁʷˌ ʰ˄ʰˋˁˇˉʺˋʶʽˌ ˋʶ ˍʶ˄ˇ˄ˍˇˉʱʻʶʽʰ ˍˇˎ 

ʱ˄˖ ˁʰʽ ˁʱˍ˖ ʱˁˊˇˎ ʰˉˇ˒ʰʾ˄ˇ˄ˍʰʽ ˉ˖ˌ ʵʶ˄ ˒ʷˊˇˎ˄ ˉʶʽˋˍʽˁʱ ˍʶˁ˃ʺˊʽʰ ʴʽʰ ˍʹ˄ ʰˉˇ˃ˇ˄˖˃ʷ˄ʹ ˔ˊʺˋʹ 

ʰˎˍˇˏ ˍˇˎ ˍˏˉˇˎ ʱˋˁʹˋʹˌ ʴʶʴˇ˄ˈˌ ˉˇˎ ʵʹ˃ʽˇˎˊʴʶʾ ʰ˄ʱʴˁʶˌ ʴʽʰ ˉʶˊʰʽˍʷˊ˖ ʷˊʶˎ˄ʰ όIŜƛƧƴŘŜǊǎ ϧ [ƛƴΣ 

2015). 

ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ʷˊʶˎ˄ʰˌ ʺˍʰ˄ ˄ʰ ʶ˅ʶˍʰˋˍʶʾ ʹ ʶˉʾʵˊʰˋʹ ʶ˄ˈˌ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˉʰˊʷ˃ʲʰˋʹˌ 

˃ʶ ʰˋˁʺˋʶʽˌ ʶ˄ʶˊʴʹˍʽˁˇˏ ʶˏˊˇˎˌ ˍˊˇ˔ʽʱ̩Σ ʵʽʰˍʱˋʶʽˌ ˁʰʽ ʰˋˁʺˋʶʽˌ ʷˁˁʶ˄ˍˊʹˌ ʶ˄ʵˎ˄ʱ˃˖ˋʹˌΣ ˋˍʰ 

ˋˎ˃ˉˍ˗˃ʰˍʰ ˉˈ˄ˇˎ ˁʰʻ˗ˌ ˁʰʽ ˄ʰ ʶ˅ʶˍʰˋˍˇˏ˄ ˉʽʻʰ˄ʷˌ ʰ˂˂ʰʴʷˌ ˋˍˇ ʶˏˊˇˌ ˍˊˇ˔ʽʱˌ ˍˇˎ ʰʴˁ˗˄ʰ ˁʰʽ ˍˇˎ 

ˁʰˊˉˇˏ ˋʶ ʴˎ˄ʰʾˁʰ ˃ʶ ʷ˅˖ ʶˉʽˁˇ˄ʵˎ˂ˇˉʱʻʶʽʰ ʰʴˁ˗˄ʰ. 

ɾʷʻˇʵˇˌ 

ɲʶʾʴ˃ʰ 

ɲʶʾʴ˃ʰ ˋˍʹ˄ ˉʰˊˇˏˋʰ ʷˊʶˎ˄ʰ ʰˉˇˍʷ˂ʶˋʶ ˃ʽʰ ʴˎ˄ʰʾˁʰ пт ʶˍ˗˄ ˃ʶ ʷ˅˖ ʶˉʽˁˇ˄ʵˎ˂ˇˉʱʻʶʽʰΦ 

ɳʽʵʽˁˈˍʶˊʰ ʹ ʰˋʻʶ˄ʺˌ ʷ˔ʶʽ ʵʽʰʴ˄˖ˋʻʶʾ ˃ʶ ʷ˅˖ ʶˉʽˁˇ˄ʵˎ˂ˇˉʱʻʶʽʰ ˋˍˇ ʵʶ˅ʾ ˔ʷˊʽΣ ˋˍˇ ˇˉˇʾˇ ˁʰˍʱ ˍʹ˄ 

ʵʽʱˊˁʶʽʰ ˁʰʻʹ˃ʶˊʽ˄˗˄ ˂ʶʽˍˇˎˊʴʽˁ˗˄ ˁʽ˄ʺˋʶ˖˄ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋˎ˃ˉˍ˗˃ʰˍʰ ˉˈ˄ˇˎΦ ɴˉʶʽˍʰ ʰˉˈ 

ʶ˄ʹ˃ʷˊ˖ˋʹ ˉˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˋ˔ʶˍʽˁʱ ˃ʶ ˍˇ˄ ˋˁˇˉˈ ˍʹˌ ˉʰˊʷ˃ʲʰˋʹˌΣ ˍʹ˄ ʵʽʰʵʽˁʰˋʾʰ ˍ˖˄ 

˃ʶˍˊʺˋʶ˖˄ ˁʰʻ˗ˌ ˁʰʽ ˍˇ ˉʰˊʶ˃ʲʰˍʽˁˈ ˉˊˈʴˊʰ˃˃ʰΣ ʹ ʴˎ˄ʰʾˁʰ ʵʷ˔ʻʹˁʶ ˄ʰ ˋˎ˃˃ʶˍʱˋ˔ʶʽ ˋˍʹ˄ ʷˊʶˎ˄ʰ. 

ʃʶʽˊʰ˃ʰˍʽˁˈˌ ˋ˔ʶʵʽʰˋ˃ˈˌ  

ɱʽʰ ˍʹ˄ ˁʰˍʰʴˊʰ˒ʺ ˍʹˌ ʷ˄ˍʰˋʹˌ ˍ˖˄ ˋˎ˃ˉˍ˖˃ʱˍ˖˄ ˉˈ˄ˇˎΣ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ʹ ˁ˂ʾ˃ʰˁʰ 

ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˉˈ˄ˇˎ ς Visual Analogue Scale (V.A.S), ʁ ˄˗ ʹ ˃ʷˍˊʹˋʹ ˍˇˎ ʶˏˊˇˎˌ ˍˊˇ˔ʽʱˌ ˍˇˎ ʰʴˁ˗˄ʰ 

ˁʰʽ ˍˇ ˁʰˊˉˇˏ ʷʴʽ˄ʶ ˃ʶ ˍʹ˄ ˔ˊʺˋʹ ʴ˖˄ʽˈ˃ʶˍˊˇˎΦ ʃˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˃ʾʰ ʰˊ˔ʽˁʺ ˃ʷˍˊʹˋʹ ˉˊʽ˄ ˍʹ˄ 

ʷ˄ʰˊ˅ʹ ˍˇˎ ˉʰˊʶ˃ʲʰˍʽˁˇˏ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʱˋˁʹˋʹˌ ˁʰʽ ˃ʾʰ ˍʶ˂ʽˁʺ ˃ʷˍˊʹˋʹ ˃ʶˍʱ ˍʹ˄ ˂ʺ˅ʹ ˍˇˎ 

ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ʶ˅ʶˍʰˋˍʶʾ ʰ˄ ˎˉʺˊ˔ʰ˄ ʵʽʰ˒ˇˊʷˌ ˋˍʹ˄ ʷ˄ˍʰˋʹ ˍˇˎ ˉˈ˄ˇˎ ʰ˂˂ʱ ˁʰʽ 

ˉʽʻʰ˄ʷˌ ʰ˂˂ʰʴʷˌ ˋˍˇ ʶˏˊˇˌ ˁʾ˄ʹˋʹˌΦ 

ʆˇ ˉˊˈʴˊʰ˃˃ʰ ˉʰˊʷ˃ʲʰˋʹˌ ʶʾ˔ʶ ʵʽʱˊˁʶʽʰ у ʶʲʵˇ˃ʱʵʶˌ ˃ʶ ˋˎ˔˄ˈˍʹˍʰ о ˒ˇˊʷˌ ˍʹ˄ ʶʲʵˇ˃ʱʵʰ 

ˁʰʽ ʰˉˇˍʶ˂ˇˏˍʰ˄ ʰˉˈ о ˒ʱˋʶʽˌΦ ɶ ˉˊ˗ˍʹ ˒ʱˋʹ ˉʶˊʽ˂ʱ˃ʲʰ˄ʶ ʰˋˁʺˋʶʽˌ ˃ʶ ˍˇ ʶ˄ʶˊʴʹˍʽˁˈ ʶˏˊˇˌ ˍˊˇ˔ʽʱˌ 
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31̌  ɲʽʶʻ˄ʷˌ ʅˎ˄ʷʵˊʽˇ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ ɮʻ˂ʹˍʽˋ˃ˇˏ 
9-мм ɹˇˎ˄ʾˇˎ нлно  ɼˇ˃ˇˍʹ˄ʺ 

 

ɯˋˁʹˋʹ ˁʰʽ ɾˎˇˋˁʶ˂ʶˍʽˁʷˌ ɼʰˁ˗ˋʶʽˌ ϧ ʃʰʻʺˋʶʽˌ 

 
 

 

ˁʰʽ ʵʽʰˍʱˋʶʽˌΣ ʹ ʵʶˏˍʶˊʹ ˒ʱˋʹ ˉʶˊʽ˂ʱ˃ʲʰ˄ʶ ʰˋˁʺˋʶʽˌ ʷˁˁʶ˄ˍˊʹˌ ʶ˄ʵˎ˄ʱ˃˖ˋʹˌ ˃ʶ ˔ˊʺˋʹ ʶ˂ʰˋˍʽˁʺˌ 

ʰ˄ˍʾˋˍʰˋʹˌ ˁʰʽ ʵʽʰˍʱˋʶʽˌ ˁʰʽ ʹ ˍˊʾˍʹ ˒ʱˋʹ ʶ˃ˉʶˊʽʶʾ˔ʶ ʰˋˁʺˋʶʽˌ  ʷˁˁʶ˄ˍˊʹˌ ʶ˄ʵˎ˄ʱ˃˖ˋʹˌ ˃ʶ ʰ˂ˍʺˊʰ 

ˁʰʽ ʵʽʰˍʱˋʶʽˌΦ ʃˊʽ˄ ˍʹ˄ ʷ˄ʰˊ˅ʹ ˁʱʻʶ ˒ʱˋʹˌ ˉˊʰʴ˃ʰˍˇˉˇʽˇˏ˄ˍʰ˄  н ʰˊ˔ʽˁʷˌ ˋˎ˄ʶʵˊʾʶˌ  ʴʽʰ ʶˁ˃ʱʻʹˋʹ 

ˍʶ˔˄ʽˁʺˌ ˍ˖˄ ʰˋˁʺˋʶ˖˄ ˁʰʽ ˍ˖˄ ʵʽʰˍʱˋʶ˖˄ ˁʰʽ ˋˍʹ ˋˎ˄ʷ˔ʶʽʰ о ˋˎ˄ʶʵˊʾʶˌ ʱˋˁʹˋʹˌ ʰ˄ʱ ʶʲʵˇ˃ʱʵʰΦ 

ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ 

ɮˉˈ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʵʽʰˉʽˋˍ˗ʻʹˁʶ ˈˍʽ ˎˉʺˊ˅ʶ ˃ʶʾ˖ˋʹ ˋˍʹ˄ ʷ˄ˍʰˋʹ ˍ˖˄ ˋˎ˃ˉˍ˖˃ʱˍ˖˄ 

ˉˈ˄ˇˎ ˉˇˎ ˉˊˇˁʰ˂ˇˏ˄ˍʰʽ ʰˉˈ ˍʹ˄ ʷ˅˖ ʶˉʽˁˇ˄ʵˎ˂ˇˉʱʻʶʽʰΣ ˁʰʻ˗ˌ ˁʰʽ ʲʶ˂ˍʾ˖ˋʹ ˋˍˇ ʶˏˊˇˌ ˁʾ˄ʹˋʹˌΦ 

ʃʽˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˋˍʹ˄ ɼ˂ʾ˃ʰˁʰ ɮ˅ʽˇ˂ˈʴʹˋʹˌ ʃˈ˄ˇˎ- Visual Analogue Scale (V.A.S.)Σ ʹ ˍʶ˂ʽˁʺ ˃ʷˍˊʹˋʹ 

ʷʵʶʽ˅ʶ ˃ʶʾ˖ˋʹ пн҈ ʶ˄˗ ˋˍʽˌ ˃ʶˍˊʺˋʶʽˌ ˍˇˎ ʶˏˊˇˎˌ ˍˊˇ˔ʽʱˌ ˉʰˊʰˍʹˊʺʻʹˁʶ ʰˏ˅ʹˋʹ ʴʽʰ ˍˇ˄ ˎˉˍʽʰˋ˃ˈ 

ˍˇˎ ʰ˄ˍʽʲˊʰ˔ʾˇˎ н҈Σ ʴʽʰ ˍˇ˄ ˉˊʹ˄ʽˋ˃ˈ р҈ ʶ˄˗ ʴʽʰ ˍʹ˄ ˁʱ˃˕ʹ ˁʰʽ ʴʽʰ ˍʹ˄ ʷˁˍʰˋʹ ˁʰˊˉˇˏ с҈ (ʃʾ˄ʰˁʰˌ 

1)Σ ˔˖ˊʾˌ ˖ˋˍˈˋˇ ˄ʰ ʶʾ˄ʰʽ ˅ʶˁʱʻʰˊˇ ʶʱ˄ ʹ ʰ˂˂ʰʴʷˌ ˋˍˇ ʶˏˊˇˌ ˍˊˇ˔ʽʱˌ ˇ˒ʶʾ˂ˇ˄ˍʰʽ ˋˍʹ˄ ˃ʶʾ˖ˋʹ ˍˇˎ 

ˉˈ˄ˇˎΣ ˋˍʽˌ ʵʽʰˍʱˋʶʽˌ ʺ ˋʶ ˋˎ˄ʵˎʰˋ˃ˈ ˍ˖˄ ʵˏˇ ˉʰˊʰʴˈ˄ˍ˖˄. ʅˍʽˌ ˎˉˈ˂ˇʽˉʶˌ ˃ʶˍˊʺˋʶʽˌ ʴʽʰ ˍʹ˄ ˁʱ˃˕ʹ 

ς ʷˁˍʰˋʹ ˍˇˎ ʰʴˁ˗˄ʰ ˁʰʽ ʴʽʰ ˍʹ˄ ˁʶˊˁʽʵʽˁʺ ˁʰʽ ˖˂ʷ˄ʽʰ ʰˉˈˁ˂ʽˋʹΣ ʵʶ˄ ʲˊʷʻʹˁʰ˄ ʵʽʰ˒ˇˊʷˌ ʰ˄ʱ˃ʶˋʰ 

ˋˍʹ˄ ʰˊ˔ʽˁʺ ˃ʷˍˊʹˋʹ όˉˊʽ˄ ˍʹ˄ ˉʰˊʷ˃ʲʰˋʹύ ˁʰʽ ˍʹ˄ ˍʶ˂ʽˁʺ ˃ʷˍˊʹˋʹ ό˃ʶˍʱ ˍʹ˄ ˉʰˊʷ˃ʲʰˋʹύΦ 
 

ʃʾ˄ʰˁʰˌ мΦ ɶ ˃ʶˍʰʲˇ˂ʺ ˍʹˌ ʷ˄ˍʰˋʹˌ ˍˇˎ ˉˈ˄ˇˎ ˁʰʽ ˍˇˎ ʶˏˊˇˎˌ ˁʾ˄ʹˋʹˌ 

ʆʶˋˍ ɮˊ˔ʽˁʺ ɾʷˍˊʹˋʹ ʆʶ˂ʽˁʺ ɾʷˍˊʹˋʹ ҈ ɾʶˍʰʲˇ˂ʺ 

ɼ˂ʾ˃ʰˁʰ ɮ˅ʽˇ˂ˈʴʹˋʹˌ ʃˈ˄ˇˎ ς 

Visual Analogue Scale (V.A.S) 

 

7 

 

4 

 

-42% 

ʃˊʹ˄ʽˋ˃ˈˌ ɮ˄ˍʽʲˊʰ˔ʾˇˎ όR.O.M) 70 74 +5% 

ʇˉˍʽʰˋ˃ˈˌ ɮ˄ˍʽʲˊʰ˔ʾˇˎ όR.O.M.) 85 87 +2% 

ɼʱ˃˕ʹ ɼʰˊˉˇˏ όR.O.M.) 75 80 +6% 

ɴˁˍʰˋʹ ɼʰˊˉˇˏ όR.O.M.) 60 64 +6% 

 

ʅˎʸʺˍʹˋʹ - ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ 

ɮˉˈ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ˉʰˊˇˏˋʰˌ ʷˊʶˎ˄ʰˌ ʵʽʰˉʽˋˍ˗ʻʹˁʶ ˈˍʽ ʷ˄ʰ ˉˊˈʴˊʰ˃˃ʰ 

ʻʶˊʰˉʶˎˍʽˁʺˌ ʱˋˁʹˋʹˌ ˃ʶ ʰˋˁʺˋʶʽˌ ˁʽ˄ʹˍʽˁˈˍʹˍʰˌΣ ʷˁˁʶ˄ˍˊʹ ʱˋˁʹˋʹ ˁʰʽ ʵʽʰˍʱˋʶʽˌ ˃ˉˇˊʶʾ ˄ʰ ˃ʶʽ˗ˋʶʽ 

ˍʹ˄ ʷ˄ˍʰˋʹ ˍ˖˄ ˋˎ˃ˉˍ˖˃ʱˍ˖˄ ˍˇˎ ˉˈ˄ˇˎ ˉˇˎ ˉˊˇˁʰ˂ˇˏ˄ˍʰʽ ʰˉˈ ˔ˊˈ˄ʽʰ ʷ˅˖ ʶˉʽˁˇ˄ʵˎ˂ˇˉʱʻʶʽʰΦ 

ɾʱ˂ʽˋˍʰΣ ˇʽ ʵʽʰ˒ˇˊʷˌ ˉˇˎ ʲˊʷʻʹˁʰ˄ ʰ˄ʱ˃ʶˋʰ ˋʶ ʰˊ˔ʽˁʺ ˁʰʽ ˍʶ˂ʽˁʺ ˃ʷˍˊʹˋʹ ˋˍˇ ʶˏˊˇˌ ˁʾ˄ʹˋʹˌ ʴʽʰ 

ˍˇ˄ ˎˉˍʽʰˋ˃ˈ - ˉˊʹ˄ʽˋ˃ˈ ʰ˄ˍʽʲˊʰ˔ʾˇˎ ˁʰʽ ˁʱ˃˕ʹ - ʷˁˍʰˋʹ ˍˇˎ ˁʰˊˉˇˏ ˃ˉˇˊˇˏ˄ ˄ʰ ʰˉˇˍʶ˂ʷˋˇˎ˄ 

ʰ˒ˇˊ˃ʺ ʴʽʰ ˉʶˊʰʽˍʷˊ˖ ʷˊʶˎ˄ʶˌ ˉˇˎ ˄ʰ ʶ˅ʶˍʱʸˇˎ˄ ˍˇˎˌ ˉʰˊʱʴˇ˄ˍʶˌ ˉˇˎ ˉˊˇˁʰ˂ˇˏ˄ ʰ˂˂ʰʴʷˌ ˋˍˇ 

ʶˏˊˇˌ ˁʾ˄ʹˋʹˌ ˋˍʹ˄ ʷ˅˖ ʶˉʽˁˇ˄ʵˎ˂ˇˉʱʻʶʽʰ ˁʰʻ˗ˌ ˁʰʽ ˍʽˌ ʽʵʰ˄ʽˁʷˌ ˉʰˊʰ˃ʷˍˊˇˎˌ ʻʶˊʰˉʶˎˍʽˁʺˌ 

ʱˋˁʹˋʹˌ ˉˇˎ ˃ˉˇˊˇˏ˄ ˄ʰ ʲʶ˂ˍʽ˗ˋˇˎ˄ ˍʹ˄ ˁʽ˄ʹˍʽˁˈˍʹˍʰ ˍ˖˄ ʶ˃ˉ˂ʶˁˈ˃ʶ˄˖˄ ʰˊʻˊ˗ˋʶ˖˄ ˋˍʹ 

ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˉʱʻʹˋʹΦ ʁʽ ˉʶˊʽˋˋˈˍʶˊʶˌ ʷˊʶˎ˄ʶˌ ˉˇˎ ʷ˔ˇˎ˄ ˉˊʰʴ˃ʰˍˇˉˇʽʹʻʶʾ ˃ʷ˔ˊʽ ˋʺ˃ʶˊʰΣ 

ˋˎʴˁˊʾ˄ˇˎ˄ ʵʽʰ˒ˇˊʶˍʽˁʱ ʶʾʵʹ ʱˋˁʹˋʹˌ ʺ ˉˊ˖ˍˈˁˇ˂˂ʰ ʻʶˊʰˉʶˎˍʽˁʺˌ ʱˋˁʹˋʹˌ ˋʶ ˋˎ˄ʵˎʰˋ˃ˈ ˃ʶ ʱ˂˂ʶˌ 
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THE EFFECT OF AN INTERVENTIONAL MOBILITY PROGRAM ON PAIN SYMPTOMS IN WOMAN WITH 

EXTERNAL EPICONDYLOPATHY 

ɮ. Mitsaki, A. Gioftsidou, P. Malliou, H. Douda, V.K. Papadopoulou  

Democritus University of Thrace, School of Physical Education and Sport Science 

 

Abstract 

 Conservative treatment is the first line of treatment for patients with external 

epicondylopathy, which makes exercise an important means of treatment for this condition. The aim 

of the present research was to examine the effect of an interventional exercise program on pain 

symptoms caused by external epicondylopathy, as well as to examine potential changes in elbow and 

wrist range of motion. More specifically, a case study was carried out and the research sample was a 

47-year-old woman with external epicondylopathy in the right hand. Before the start and after the 

completion of the intervention program, body measurements were taken (height, weight), pain was 

measured using the Pain Assessment Scale (Visual Analogue Scale) as well as elbow and wrist range 

of motion was measured with a goniometer. Then the intervention program was implemented which 

included three phases of rehabilitation. The first phase included active range of motion exercises and 

stretching, the second eccentric strengthening exercises with elastic resistance and stretching and the 

third phase eccentric strengthening exercises with dumbbells and stretching. The program lasted 8 

weeks with a frequency of 3 times a week. From the final measurements, a reduction in pain was 

found as well as an improvement in the range of motion in supination ς pronation of the forearm and 

in flexion ς extension of the wrist. These results suggest that a program of eccentric exercise combined 

with gentle stretching, which is tailored to the individual patient, is capable of reducing the pain 

caused by external epicondylopathy and thus improving range of motion. However, it is not clear 

whether the changes in range of motion are due to the reduction of pain, the stretching, or a 

combination of the two factors, indicating the need for further study. 

Key words: External epicondylopathy, pain, range of motion, exercise 
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ɽɳɹʆʁʇʄɱɹɼɶ ɮʃʁɼɮʆɮʅʆɮʅɶ ɳʊɶɰɹɼɶʅ ɹɲɹʁʃɮɸʁʇʅ ʅɼʁɽɹʍʅɶʅ 

ʃʰˉʰʴʽʱ˄˄ʹ ʅΦ1Σ ɱʽˇ˒ˍˋʾʵˇˎ ɮΦ1Σ ɾʱ˂˂ʽˇˎ ʃΦ 1Σ ɾˉʶ˄ʷˁʰ ɮΦ1Σ ɾʰˁˊʺ ɳΦ1Σ ɰˇˋʲˇ˂ʾʵˇˎ ɼΦ2 

 

1ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʅ˔ˇ˂ʺ ɳˉʽˋˍʺ˃ʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ ɮʻ˂ʹˍʽˋ˃ˇˏ 

2 ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɾʰˁʶʵˇ˄ʾʰˌΣ ʆ˃ʺ˃ʰ ɳˁˉʰʽʵʶˎˍʽˁʺˌ ˁʰʽ ɼˇʽ˄˖˄ʽˁʺˌ ʃˇ˂ʽˍʽˁʺˌ 

 

ʃʶˊʾ˂ʹ˕ʹ 
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ˁʰʽ ʴʽʰ ˍʹ ʲʶ˂ˍʾ˖ˋʺ ˍʹˌΦ 

ɽʷ˅ʶʽˌ ˁ˂ ʶʽʵʽʱ: ̀ ˁˇ˂ʾ˖ˋʹΣ ʰˉˇˁʰˍʱˋˍʰˋʹΣ ʻʶˊʰˉʶˎˍʽˁʺ ʱˋˁʹˋʹΣ ʶ˄ʵˎ˄ʱ˃˖ˋʹ 

 

ɲʽʶˏʻˎ˄ˋʹ ʰ˂˂ʹ˂ˇʴˊʰ˒ʾʰˌΥ 

ʃʰˉʰʴʽʱ˄˄ʹ ʅˍˎ˂ʽʰ˄ʺ 

ɲʽʶˏʻˎ˄ˋʹΥ ʆˊʽˁʱ˂˖˄ с-у  ɯʴʽˇˌ ɲʹ˃ʺˍˊʽˇˌ мтопн ɮʻʺ˄ʰ 
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ɯˋˁʹˋʹ ˁʰʽ ɾˎˇˋˁʶ˂ʶˍʽˁʷˌ ɼʰˁ˗ˋʶʽˌ ϧ ʃʰʻʺˋʶʽˌ 

 
 

 

 

ɽɳɹʆʁʇʄɱɹɼɶ ɮʃʁɼɮʆɮʅʆɮʅɶ ɳʊɶɰɹɼɶʅ ɹɲɹʁʃɮɸʁʇʅ ʅɼʁɽɹʍʅɶʅ 

 

ɳʽˋʰʴ˖ʴʺ 

ʅˁˇ˂ʾ˖ˋʹ ʶʾ˄ʰʽ ʷ˄ʰˌ ʴʶ˄ʽˁˈˌ ˈˊˇˌΣ ˉˇˎ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˃ʽʰ ʶˍʶˊˇʴʶ˄ʺ ˇ˃ʱʵʰ ˉʰˊʰʴˈ˄ˍ˖˄Σ 

ʰˉˇˍʶ˂ˇˏ˃ʶ˄ʹ ʰˉˇ ʰ˂˂ʰʴʷˌ ˋˍˇ ˋ˔ʺ˃ʰ ˁʰʽ ˍʹ ʻʷˋʹ ˍʹˌ ʅˉˇ˄ʵˎ˂ʽˁʺˌ ʅˍʺ˂ʹˌ όʅΦʅΦύΣ ˍˇˎ ʻ˗ˊʰˁʰ ˁʰʽ 

ˍˇˎ ˁˇˊ˃ˇˏΦ ɶ ʵˇ˃ʽˁʺ ˋˁˇ˂ʾ˖ˋʹ ˉˊʷˉʶʽ ˄ʰ ʵʽʰ˒ˇˊˇˉˇʽʶʾˍʰʽ ʰˉˇ ˍʹ ˂ʶʽˍˇˎˊʴʽˁʺΣ ˉˇˎ ʶʾ˄ʰʽ ˃ʽʰ 

ˉʰˊʰ˃ˈˊ˒˖ˋʹ ˍʹˌ ʅΦʅΦ ˉˇˎ ˉˊˇˁʰ˂ʶʾˍʰʽ ʰˉˇ ʱ˂˂ʶˌ ʰʽˍʾʶˌΣ ˈˉ˖ˌ ʹ ʰ˄ʽˋˇˋˁʶ˂ʾʰ ʹ ˇ ʰˋˏ˃˃ʶˍˊˇˌ 

˃ˎʿˁˈˌ ˍˈ˄ˇˌ ˍ˖˄ ˉʰˊʰˋˉˇ˄ʵˎ˂ʽˁ˗˄ ˃ˎ˗˄Φ ɶ ʽʵʽˇˉʰʻʺˌ ˋˁˇ˂ʾ˖ˋʹ ʷ˔ʶʽ ˉʶˊʽʴˊʰ˒ʶʾ ˋʰ˄ ˃ʽʰ 

ˍˊʽˋʵʽʱˋˍʰˍʹ ˋˍˊˇ˒ʽˁʺ ˉʰˊʰ˃ˈˊ˒˖ˋʹ ˍʹˌ ʅΦʅΦ ̱ ˇˎ˂ʱ˔ʽˋˍˇ˄ млˇ ˃  ʁ̄ ˇ˂˂ʷˌ ˋˎ˄ʶˋˍˊʰ˃˃ʷ˄ʶˌ ˉʶˊʽˇ˔ʷˌ 

(Negrini et al., 2018)Φ ɳʾ˄ʰʽ ʰʴ˄˗ˋˍˇˎ ʰʽˍʽˇ˂ˇʴʾʰˌ ˁʰʽ ˉʽʻʰ˄ˈˍʰˍʰ ˇ˒ʶʾ˂ʶˍʰʽ ˋʶ ʵʽʱ˒ˇˊʶˌ ʰʽˍʾʶˌΦ ɶ 

ʶ˒ʹʲʽˁʺ ʽʵʽˇˉʰʻʺˌ ˋˁˇ˂ʾ˖ˋʹ όɳɹʅύ ʰˉʰ˄ˍʱˍʰʽ ˋˍˇ ʴʶ˄ʽˁˈ ˉ˂ʹʻˎˋ˃ˈ ˋʶ ʷ˄ʰ ˉˇˋˇˋˍˈ н҈-о҈Σ ˉˇˋˇˋˍˈ 

ˍˇ ˇˉˇʾˇ ˃ˉˇˊʶʾ ˄ʰ ʰ˂˂ʱʸʶʽ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍˇ ʴʶ˖ʴˊʰ˒ʽˁˈ ˉ˂ʱˍˇˌΦ ɶ ʶ˅ʷ˂ʽ˅ʹ ˍʹˌ ˋˁˇ˂ʾ˖ˋʹˌ ʶʾ˄ʰʽ ˉʽˇ 

ˋˎ˔˄ʺ ˋˍʰ ˁˇˊʾˍˋʽʰΦ ɮ˄ ʹ ʴ˖˄ʾʰ ˍʹˌ ˋˁˇ˂ʾ˖ˋʹˌ ˅ʶˉʶˊʱˋʶʽ ʷ˄ʰ ˁˊʾˋʽ˃ˇ ˁʰˍ˗˒˂ʽ όˇʽ ˉʶˊʽˋˋˈˍʶˊˇʽ 

ʶʽʵʽˁˇʾ ʻʶ˖ˊˇˏ˄ ˈˍʽ ʰˎˍˈ ʶʾ˄ʰʽ ˃ʶˍʰ˅ˏ олˇ-50ˇύΣ ˍˈˍʶ ˎˉʱˊ˔ʶʽ ʰˎ˅ʹ˃ʷ˄ˇˌ ˁʾ˄ʵˎ˄ˇˌ ʴʽʰ ˉˊˇʲ˂ʺ˃ʰˍʰ 

ˎʴʶʾʰˌ ˁʰˍʱ ˍʹ˄ ʶ˄ʹ˂ʽˁʾ˖ˋʹ ̍ ˉ˖ˌΣ ̝ ʶʽˊˈˍʶˊʹ ˉˇʽˈˍʹˍʰ ʸ˖ʺˌΣ ʰʽˋʻʹˍʽˁʺ ˉʰˊʰ˃ˈˊ˒˖ˋʹΣ ˉˈ˄ˇˌ ˁʰʻ˗ˌ 

ˁʰʽ ˉˊˇˇʵʶˎˍʽˁʱ ʰˎ˅ʰ˄ˈ˃ʶ˄ˇʽ ˂ʶʽˍˇˎˊʴʽˁˇʾ ˉʶˊʽˇˊʽˋ˃ˇʾ (Choudhry, Ahmad, & Verma, 2016). ɶ 

ˋˎ˄ˍʹˊʹˍʽˁʺ ʻʶˊʰˉʶʾʰ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍʹ˄ ˉʰˊʰˍʺˊʹˋʹΣ ˍʽˌ ɳʽʵʽˁʷˌ ɮˋˁʺˋʶʽˌ όɳΦɮύ ˁʰʽ ˍˇˎˌ ˁʹʵʶ˃ˈ˄ʶˌ 

(Negrini, et al., 2019).  

ɳʾ˄ʰʽ ˅ʶˁʱʻʰˊˇ ˈˍʽ ʹ ʽʵʽˇˉʰʻʺˌ ˋˁˇ˂ʾ˖ˋʹ ˉˊˇˁʰ˂ʶʾ ʵʶˎˍʶˊˇʴʶ˄ʶʾˌ ˃ˎʿˁʷˌ ʰ˄ʽˋˇˊˊˇˉʾʶˌΣ  

ʷ˄ʰ˄ ʰˉˇ ˍˇˎˌ ˉʽˇ ˋʹ˃ʰ˄ˍʽˁˇˏˌ ˉʰˊʱʴˇ˄ˍʶˌ ˍʹˌ ʶ˅ʷ˂ʽ˅ʺˌ ˍʹˌΦ ɶ ʰˋˏ˃˃ʶˍˊʹ ˃ˎʿˁʺ ʵˊʰˋˍʹˊʽˈˍʹˍʰ 

ˋ˔ʶˍʾʸʶˍʰʽ ʱ˃ʶˋʰ ˃ʶ ˍʹ˄ ʰˎ˅ʹ˃ʷ˄ʹ ʰ˅ˇ˄ʽˁʺ ˋˍˊˇ˒ʺΣ ˍʹ˄ ˉ˂ʱʴʽʰ ʰˉˈˁ˂ʽˋʹ ʰ˂˂ʱ ˁʰʽ ˍʹ ˃ʶʽ˖˃ʷ˄ʹ 

ˁˏ˒˖ˋʹΦ ʁˉˇʽʰʵʺˉˇˍʶ ˃ʶʻˇʵˇ˂ˇʴʾʰ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹˌ ˍʹˌ ɳΦɹΦʅ ˉˊʷˉʶʽ ˄ʰ ˂ʰ˃ʲʱ˄ʶʽ ˎˉˈ˕ʹ ˍʹ˄ 

ˍˊʽˋʵʽʱˋˍʰˍʹ ˒ˏˋʹ ˍʹˌ (Rigo & Grivas, 2010). ʁʽ ʶʽʵʽˁʷˌ ʵʽˇˊʻ˖ˍʽˁʷˌ ʰˋˁʺˋʶʽˌΣ ˇʽ ʰˋˁʺˋʶʽˌ 

ʶ˄ʵˎ˄ʱ˃˖ˋʹˌ ˁʰʽ ˋˍʰʻʶˊˇˉˇʾʹˋʹˌ ˍˇˎ ˁˇˊ˃ˇˏ ˁʰʻ˗ˌ ˁʰʽ ˇʽ ʰˋˁʺˋʶʽˌ ʶ˄ʶˊʴˇˏˌ ʰˎˍˇʵʽˈˊʻ˖ˋʹˌ 

˃ˉˇˊʶʾ ˄ʰ ʶʾ˄ʰʽ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʷˌ ˋʶ ʱˍˇ˃ʰ ˃ʶ ɳΦɹΦʅ (Anwer, Alghadir, Shaphe, & Anwar, 2015; Gur, 

Ayhan, & Yakut, 2016; Monticone, Amprosini, Cazzaniga, Rocca, & Ferrante, 2014)Φ ʅˁˇˉˈˌ ˍʹˌ 

ˉʰˊˇˏˋʰˌ ˉʶˊʽˉˍ˖ˋʽˇ˂ˇʴʽˁʺˌ ˃ʶ˂ʷˍʹˌ ʺˍʰ˄ ˇ ˉʶˊʽˇˊʽˋ˃ˈˌ ˍʹˌ ʶ˅ʷ˂ʽ˅ʹˌ ˍʹˌ ˋˁˇ˂ʾ˖ˋʹˌ ˁʰʽ ʹ ʲʶ˂ˍʾ˖ˋʹ 

ˍʹˌ ˉˇʽˈˍʹˍʰˌ ʸ˖ʺˌ ˍʹˌ ˋˎ˃˃ʶˍʷ˔ˇˎˋʰˌΦ 

ɾʷʻˇʵˇˌ 

ɲʶʾʴ˃ʰ 

ʆˇ ʵʶʾʴ˃ʰ ˍʹˌ ˃ʶ˂ʷˍʹˌ ʰˉˇˍʷ˂ʶˋʶ ˃ʽʰ ʷ˒ʹʲʹ мп ʶˍ˗˄Σ  ˃ʶ ˏ˕ˇˌ мруʶˁΦ ˁʰʽ ʲʱˊˇˌ по ˁʽ˂ʱΦ  

ʃʶʽˊʰ˃ʰˍʽˁˈˌ ˋ˔ʶʵʽʰˋ˃ˈˌ  

ɶ ˋˎ˄ˇ˂ʽˁʺ ʵʽʱˊˁʶʽʰ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ʺˍʰ˄ с ˃ʺ˄ʶˌΣ ˃ʶ ˋˎ˔˄ˈˍʹˍʰ о ˒ˇˊʷˌ 

ˍʹ˄ ʶʲʵˇ˃ʱʵʰΦ ɷˍʰ˄ ˔˖ˊʽˋ˃ʷ˄ˇ ˋʶ п ˋˍʱʵʽʰΦ ɼʱʻʶ ˋˍʱʵʽˇ ʶʾ˔ʶ ʵʽʱˊˁʶʽʰ с ʶʲʵˇ˃ʱʵʶˌΦ  

ɼʰˍʱ ˍʹ˄ ʷ˄ʰˊ˅ʹ ʰ˂˂ʱ ˁʰʽ ˃ʶˍʱ ˍˇ ˍʷ˂ˇˌ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʷʴʽ˄ʰ˄ ˇʽ ˉʰˊʰˁʱˍ˖ ʰ˅ʽˇ˂ˇʴʺˋʶʽˌΥ 

ɮˁˍʽ˄ˇʴˊʰ˒ʾʰ ˃ʶ ˃ʷˍˊʹˋʹ ˍʹˌ ʴ˖˄ʾʰˌ /ƻōō ˍʹˌ ˋˁˇ˂ʾ˖ˋʹˌΣ ˃ʷˍˊʹˋʹ ˃ʶ ˋˁˇ˂ʽˈ˃ʶˍˊˇ ʴʽʰ ˍʹ ˋˍˊˇ˒ʺ 

ˍʹˌ ˋˁˇ˂ʾ˖ˋʹˌΣ ʴ˖˄ʽˇ˃ʶˍˊʺˋʶʽˌ ʴʽʰ ˍˇ ʶˏˊˇˌ ˁʾ˄ʹˋʹˌ ˍ˖˄ ʰˊʻˊ˗ˋʶ˖˄Σ ʰ˅ʽˇ˂ˈʴʹˋʹ ʽˁʰ˄ˈˍʹˍʰˌ 

ˁʱ˃˕ʹˌ ˁˇˊ˃ˇˏ όŎǊǳƴŎƘ ǘŜǎǘύΣ ʰ˅ʽˇ˂ˈʴʹˋʹ ʰ˄ˍˇ˔ʺˌ ˊʰ˔ʽʰʾ˖˄ όǎƻǊŜƴǎŜƴ ǘŜǎǘύΣ ˋʰ˄ʾʵʰ ˁʰʽ ˉ˂ʱʴʽʰ 

ˋʰ˄ʾʵʰ όǇƭŀƴƪ ϧ ǎƛŘŜ Ǉƭŀƴƪ ǘŜǎǘǎύ ʴʽʰ ˍʹ ʵˏ˄ʰ˃ʹ ˁʰʽ ʰ˄ˍˇ˔ʺ ˍ˖˄ ˃ˎ˗˄ ˍˇˎ ˁˇˊ˃ˇˏΣ ʲʰʻˏ ˁʱʻʽˋ˃ʰ ˃ʶ 

ˍʰ ˔ʷˊʽʰ ˉʱ˄˖ ʰˉˇ ˍˇ ˁʶ˒ʱ˂ʽ όƻǾŜǊƘŜŀŘ ǎǉǳŀǘ ǘŜǎǘύ ˁʰʽ ˃ˇ˄ˇˉˇʵʽˁˈ ˁʱʻʽˋ˃ʰ όǎƛƴƎƭŜ-leg squat test) 
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ʴʽʰ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍ˖˄ ˃ˎʿˁ˗˄ ʰ˄ʽˋˇˊˊˇˉʽ˗˄Σ ˁʰʻ˗ˌ ˁʰʽ ˍˇ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ {w{-нн ʴʽʰ ˍʹ˄ 

ʰ˅ʽˇ˂ˈʴʹˋʹ ˍʹˌ ˉˇʽˈˍʹˍʰˌ ʸ˖ʺˌΦ 

ʅˍˇ ˉˊ˗ˍˇ ˋˍʱʵʽˇ ʵˈʻʹˁʶ ʽʵʽʰʾˍʶˊʹ ʷ˃˒ʰˋʹ ˋˍʹ˄ ˋ˖ˋˍʺ ˋˍʱˋʹ ˍˇˎ ˋ˗˃ʰˍˇˌΣ ˋˍʹ˄ ʶ˄ʶˊʴʺ 

ˍˊʽˋʵʽʱˋˍʰˍʹ ʰˎˍˇʵʽˈˊʻ˖ˋʹΣ ˋˍʹ ʰˎˍˇʶˉʽ˃ʺˁˎ˄ˋʹ ˍˇˎ ˁˇˊ˃ˇˏΣ ˋˍʹ˄ ʽˋˇˊˊˇˉʾʰ ˁʰʽ ˋˍʹ˄ ʶˁˉʰʾʵʶˎˋʹ 

ˋʶ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˍʹˌ ˁʰʻʹ˃ʶˊʽ˄ˈˍʹˍʰˌ ˈˉ˖ˌ ʹ ˉˊˇˋʰˊ˃ˇˋ˃ʷ˄ʹ ˁʰʻʽˋˍʺ ʻʷˋʹΣ ʹ ˋ˖ˋˍʺ ʲʱʵʽˋʹΣ ˇ 

ˍˊˈˉˇˌ ˃ʶˍʰ˒ˇˊʱˌ ʲʱˊˇˎˌ ˁʰʻ˗ˌ ˁʰʽ ʹ ˋ˖ˋˍʺ ʻʷˋʹ ˍˇˎ ˏˉ˄ˇˎΦ ɳˉʾˋʹˌ ʵˈʻʹˁʶ ʷ˃˒ʰˋʹ ˋˍʹ ˋˍˊˇ˒ʽˁʺ 

ʰ˄ʰˉ˄ˇʺΣ ˋˍʹ ˔ʰ˂ʱˊ˖ˋʹ ˍ˖˄ ˎˉʶˊˁʽ˄ʹˍʽˁ˗˄ ˃ˎ˗˄ ˃ʶ ˍʶ˔˄ʽˁʷˌ ˃ˎˇˉʶˊʽˍˇ˄ʽʰˁʺˌ ʰˉʶ˂ʶˎʻʷˊ˖ˋʹˌ 

ʰ˂˂ʱ ˁʰʽ ˋˍʹ ˋ˖ˋˍʺ ʶ˄ʶˊʴˇˉˇʾʹˋʹ ˍ˖˄ ʰʵˏ˄ʰ˃˖˄ ˃ˎ˗˄ ˃ʶ ʶʽʵʽˁʱ ˉˊˇˋʰˊ˃ˇˋ˃ʷ˄ʶˌ ʰˋˁʺˋʶʽˌΦ  

ʅˍʰ ʶˉˈ˃ʶ˄ʰ ʵˎˇ ˋˍʱʵʽʰ ʰˎ˅ʺʻʹˁʶ ʹ ʵˎˋˁˇ˂ʾʰ ˍ˖˄ ʰˋˁʺˋʶ˖˄Σ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ 

ʵʽʰ˒ˇˊʶˍʽˁʷˌ ʻʷˋʶʽˌ ʱˋˁʹˋʹˌ ˉʶˊ˄˗˄ˍʰˌ ʰˉˇ ˏˉˍʽʰΣ ˉˊʹ˄ʺ ˁʰʽ ˉ˂ʱʴʽʰ ˁʰˍʱˁ˂ʽˋʹ ˋʶ ʴˇ˄ʰˍʽˋˍʺΣ 

ˁʰʻʽˋˍʺ ˁʰʽ ˈˊʻʽʰ ʻʷˋʹΦ ɲˈʻʹˁʶ ˉʶˊʽˋˋˈˍʶˊʹ ʷ˃˒ʰˋʹ ˋˍʹ˄ ʽˋˇˊˊˇˉʾʰ ˁʰʻ˗ˌ ˁʰʽ ˋˍʹ ˃ˎʿˁʺ ʰ˄ˍˇ˔ʺ 

ˁʰʽ ʵˏ˄ʰ˃ʹΦ ʃʰˊʱ˂˂ʹ˂ʰ ʷʴʽ˄ʶ ʶˉʽ˂ˇʴʺ ˁʱˉˇʽ˖˄ ʰˋˁʺˋʶ˖˄ ˍˇˎ ˉˊ˗ˍˇˎ ˋˍʰʵʾˇˎΣ ˋˍʽˌ ˇˉˇʾʶˌ ʶʾ˔ʶ 

ʶˉʽˍʶˎ˔ʻʶʾ ˉˇ˂ˏ ˁʰ˂ˈ ʶˉʾˉʶʵˇ ʶˁˍʷ˂ʶˋʹˌ ˁʰʽ ʵʶ˄ ʰˉʰʽˍˇˏˋʰ˄ ˁʱˉˇʽˇ ʽʵʽʰʾˍʶˊˇ ʶ˅ˇˉ˂ʽˋ˃ˈΣ ˗ˋˍʶ ˄ʰ 

ʴʾ˄ˇ˄ˍʰʽ ˍʽˌ ˎˉˈ˂ˇʽˉʶˌ ˃ʷˊʶˌ ˋˍˇ ˋˉʾˍʽΦ  ʅˍˇ ˍʶ˂ʶˎˍʰʾˇ ˋˍʱʵʽˇ ʰ˒ˇˏ ʶʾ˔ʶ ʶˉʽˍʶˎ˔ʻʶʾ ˉˇ˂ˏ ˁʰ˂ˈˌ 

ʷ˂ʶʴ˔ˇˌ ˍʹˌ ʻʷˋʹˌ ˍˇˎ ˋ˗˃ʰˍˇˌ ʶˉʽ˂ʷ˔ʻʹˁʰ˄ ʰˋˁʺˋʶʽˌ ʲʱˋʹ ˍ˖˄ ˃ˎˇˉʶˊʽˍˇ˄ʽʰˁ˗˄ ˃ʶˋʹ˃ʲˊʽ˄˗˄Φ 

ʅˎʴˁʶˁˊʽ˃ʷ˄ʰ ˍʹˌ ʶˉʽˉˇ˂ʺˌ ˁʰʽ ʶ˄ ˍ˖ ʲʱʻʶʽ ʶ˃ˉˊˈˋʻʽʰˌ ˁʰʽ ˇˉʾˋʻʽʰˌ ʰ˂ˎˋʾʵʰˌΣ ˍʹˌ ˉ˂ʱʴʽʰˌ 

ʰ˂ˎˋʾʵʰˌΣ ˍʹˌ ˋˉʶʽˊˇʶʽʵˇˏˌ ʰ˂ˎˋʾʵʰˌ ˁʰʻ˗ˌ ˁʰʽ ˍʹˌ ˉˊˈˋʻʽʰˌ ˁʰʽ ˇˉʾˋʻʽʰˌ ˂ʶʽˍˇˎˊʴʽˁʺˌ ʰ˂ˎˋʾʵʰˌΦ 

ɴˍˋʽ ʵˈʻʹˁʶ ʷ˃˒ʰˋʹ ˋˍʹ  ʶ˄ʵˎ˄ʱ˃˖ˋʹ ˍ˖˄ ˃ˎ˗˄ ˁʾ˄ʹˋʹˌ ʰ˂˂ʱ ˁʰʽ ˍ˖˄ ˃ˎ˗˄ ˋˍʰʻʶˊˇˉˇʾʹˋʹˌ ˃ʶ ˉʽˇ 

˂ʶʽˍˇˎˊʴʽˁʷˌ ʰˋˁʺˋʶʽˌΦ ʅˎ˄ʶ˔ʾˋˍʹˁʶ ʹ ʶˁˍʷ˂ʶˋʹ ʶˉʽ˂ʶʴ˃ʷ˄˖˄ ʰˋˁʺˋʶ˖˄ ˋˍˇ ˋˉʾˍʽ ˍʽˌ ˎˉˈ˂ˇʽˉʶˌ 

ʹ˃ʷˊʶˌΦ 

ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ 

ɾʶˍʱ ˍˇ ˍʷ˂ˇˌ ˍʹˌ ˉʰˊʷ˃ʲʰˋʹˌ ˎˉʺˊ˔ʰ˄ ʻʶˍʽˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˋˍʹ ʴ˖˄ʾʰ ˁʰʽ ˍʹ ˋˍˊˇ˒ʺ ˍʹˌ 

ˋˁˇ˂ʾ˖ˋʹˌ όʃʾ˄ʰˁʰˌ мύΣ ˋˍʽˌ ʵˇˁʽ˃ʰˋʾʶˌ ʰ˄ˍˇ˔ʺˌ ˁʰʽ ʵˏ˄ʰ˃ʹˌ όʃʾ˄ʰˁʰˌ нύΣ ˁʰʽ ˋˍˇ ʶˏˊˇˌ ˁʾ˄ʹˋʹˌ ˍ˖˄ 

ʰˊʻˊ˗ˋʶ˖˄ όʃʾ˄ʰˁʰˌ оύΦ ʆʷ˂ˇˌ ˋˍˇ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ SRS-22 ɹ ʽʰ ˍʹ˄ ˉˇʽˈˍʹˍʰ ʸ˖ʺˌ ˈˉˇˎ ˍˇ ˋˁˇˊ ʰˉˇ 

туκмлл ˉˊʽ˄ ˍʹ˄ ʷ˄ʰˊ˅ʹ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʰ˄ʷʲʹˁʶ ˋˍˇ флκмлл ˃ʶˍʱΦ 

ʃʾ˄ʰˁʰˌ мΦ ɱ˖˄ʾʰ ˁʰʽ ˋˍˊˇ˒ʺ ˍʹˌ ˋˁˇ˂ʾ˖ˋʹˌ 

ɲʁɼɹɾɮʅɹɳʅ      мʹ ˃ʷˍˊʹˋʹ        нʹ ˃ʷˍˊʹˋʹ       ɲʽʰ˒ˇˊʱ 

ɱ˖˄ʾʰ Cobb            27,5  ̌              22,4  ̌ 15% 

ʅˁˇ˂ʽˈ˃ʶˍˊˇ             9  ̌               7,5  ̌ 15% 

 

ʃʾ˄ʰˁʰˌ нΦ ɲˇˁʽ˃ʰˋʾʶˌ ʰ˄ˍˇ˔ʺˌ ˁʰʽ ʵˏ˄ʰ˃ʹˌΥ 

   ɲʁɼɹɾɮʅɹɳʅ       мʹ ˃ʷˍˊʹˋʹ       нʹ ˃ʷˍˊʹˋʹ       ɲʽʰ˒ˇˊʱ 

Crunch test    мн ʶˉʰ˄ʰ˂ʺ˕ʶʽˌ   нм ʶˉʰ˄ʰ˂ʺ˕ʶʽˌ 50% 

Sorensen test             м˘он˘˘ р˘˂ʶˉˍʱ 50% 

Plank test             н˘ол˘˘ р˘˂ʶˉˍʱ 50% 

Side plank right side             м˘мл˘˘       р˂ʶˉˍʱ 50% 

Side plank left side             м˘лл˘˘ ˂ʶˉˍʱ 50% 
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ɯˋˁʹˋʹ ˁʰʽ ɾˎˇˋˁʶ˂ʶˍʽˁʷˌ ɼʰˁ˗ˋʶʽˌ ϧ ʃʰʻʺˋʶʽˌ 

 
 

 

 

ʃʾ˄ʰˁʰˌ оΦ ɳˏˊˇˌ ˁʾ˄ʹˋʹˌ ˍ˖˄ ʰˊʻˊ˗ˋʶ˖˄ ˋˍʽˌ ˁʽ˄ʺˋʶʽˌ ˉˇˎ ˎˋˍʶˊˇˏˋʰ˄Υ 

ɯˊʻˊ˖ˋʹ ɼʾ˄ʹˋʹ мʹ ˃ʷˍˊΦ нʹ ˃ʷˍˊΦ ɲʽʰ˒ˇˊʱ 

ʎ˃ˇˌ ɴˋ˖ ˋˍˊˇ˒ʺ ʵʶ˅ʽʱ     56  ̌ 75  ̌ ˉ˂ʺˊʹˌ ʰˉˇˁʰˍʱˋˍʰˋʹ ʶΦˁ 

ʎ˃ˇˌ ɴ˅˖ ˋˍˊˇ˒ʺ ʰˊʽˋˍʶˊʱ     72  ̌     90  ̌ ˉ˂ʺˊʹˌ ʰˉˇˁʰˍʱˋˍʰˋʹ ʶΦˁ 

ʎ˃ˇˌ ɼʱ˃˕ʹ ʰˊʽˋˍʶˊʱ    163  ̌     180  ̌ ˉ˂ʺˊʹˌ ʰˉˇˁʰˍʱˋˍʰˋʹ ʶΦˁ 

ɹˋ˔ʾˇ ɼʱ˃˕ʹ ˃ʶ ˍʶ˄ˍΦ ʴˈ˄Φ ʵΦ     63  ̌     90  ̌ ˉ˂ʺˊʹˌ ʰˉˇˁʰˍʱˋˍʰˋʹ ʶΦˁ 

ɹˋ˔ʾˇ ɴ˅˖ ˋˍˊˇ˒ʺ ʵʶ˅ʽʱ     38  ̌     45  ̌ ˉ˂ʺˊʹˌ ʰˉˇˁʰˍʱˋˍʰˋʹ ʶΦˁ 

ɹˋ˔ʾˇ ɴˋ˖ ˋˍˊˇ˒ʺ ʰˊʽˋˍʶˊʱ     40     45  ̌ ˉ˂ʺˊʹˌ ʰˉˇˁʰˍʱˋˍʰˋʹ ʶΦˁ 

ʅΦʅ ʅˍˊˇ˒ʺ ʵʶ˅ʽʱ      40  ̌     45  ̌ ˉ˂ʺˊʹˌ ʰˉˇˁʰˍʱˋˍʰˋʹ ʶΦˁ 

ʍ˃ˇˉ˂ʱˍʹ ɯ˄˖ ˋˍˊˇ˒ʺ ʰˊʽˋˍʶˊʱ      45  ̌     60  ̌ ˉ˂ʺˊʹˌ ʰˉˇˁʰˍʱˋˍʰˋʹ ʶΦˁ 

ʃˇʵˇˁ˄ʹ˃ʽˁʺ. ʄʰ˔ʽʰʾʰ ˁʱ˃˕ʹ ʵʶ˅ʽʱ      15  ̌     18  ̌ ˉ˂ʺˊʹˌ ʰˉˇˁʰˍʱˋˍʰˋʹ ʶΦˁ 

 

ʅˎʸʺˍʹˋʹ 

ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ˃ʶ˂ʷˍʹˌ ʵʶʾ˔˄ˇˎ˄ ˈˍʽΣ ʷ˄ʰ ˉˊˈʴˊʰ˃˃ʰ ʵʽˇˊʻ˖ˍʽˁʺˌ ʱˋˁʹˋʹˌ ʲʰˋʽˋ˃ʷ˄ˇ 

ˋˍʽˌ ˉʰˊˇˏˋʶˌ ˁʰˍʶˎʻˎ˄ˍʺˊʽʶˌ ˇʵʹʴʾʶˌΣ ˃ʶ ˍʹ ʲˇʺʻʶʽʰ ˋˎʴˁʶˁˊʽ˃ʷ˄˖˄ ʰ˅ʽˇ˂ˇʴʺˋʶ˖˄ ˉˇˎ ʶʾ˄ʰʽ 

ˋ˔ʶˍʽˁʱ ʰˉ˂ʷˌΣ ʶˏ˔ˊʹˋˍʶˌ ˁʰʽ ʵʶ˄ ʰˉʰʽˍˇˏ˄ ˁʱˉˇʽˇ ʽʵʽʰʾˍʶˊˇ ʶ˅ˇˉ˂ʽˋ˃ˈ ˁʰʽ ˃ʶ ˁˏˊʽˇ ʱ˅ˇ˄ʰ ˍʽˌ ˃ˎʿˁʷˌ 

ʰ˄ʽˋˇˊˊˇˉʾʶˌΣ ˃ˉˇˊʶʾ ˄ʰ ʷ˔ʶʽ ʻʶˍʽˁʺ ʷˁʲʰˋʹ ˋˍˇ˄ ˉʶˊʽˇˊʽˋ˃ˈ ˍʹˌ ʶ˅ʷ˂ʽ˅ʹˌ ˍʹˌ ɳΦɹΦʅΦ ɼʰʽ ˉʽʻʰ˄ˈ˄ ˄ʰ 

ʲˇʹʻʱ ˋˍˇ˄ ˉʶˊʽˇˊʽˋ˃ˈ ˍʹˌ ʰ˄ʱʴˁʹˌ ʴʽʰ ʶˉʰ˄ʰ˂ʰ˃ʲʰ˄ˈ˃ʶ˄ˇˎˌ ʰˁˍʽ˄ˇʴˊʰ˒ʽˁˇˏˌ ʶ˂ʷʴ˔ˇˎˌΣ ˁʱˍʽ ˍˇ 

ˇˉˇʾˇ ʷ˔ʶʽ ʰˊ˄ʹˍʽˁʷˌ ʶˉʽˉˍ˗ˋʶʽˌ ˋˍʹ˄ ˎʴʶʾʰ ˍ˖˄ ʰˍˈ˃˖˄ ˃ʶ ˋˁˇ˂ʾ˖ˋʹΣ ʰ˂˂ʱ ˁʰʽ ˋˍˇ˄ ˉʶˊʽˇˊʽˋ˃ˈ 

˔ˊʺˋʹˌ ˁʹʵʶ˃ˈ˄ʰΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʰˎˍʱ ˋˎ˃˒˖˄ˇˏ˄ ˃ʶ ˉˊˈˋ˒ʰˍʹ ˋˎˋˍʹ˃ʰˍʽˁʺ ʰ˄ʰˋˁˈˉʹˋʹ ˉˊˇˌ 

ˍʹ˄ ˁʰˍʶˏʻˎ˄ˋʹ ʰˎˍʺΦ (Gamiz-Bermudez, Obrero-Gaitan, Zagalaz-Anula, & Lomas-Vega, 2021) ɾʶ 

ʵʶʵˇ˃ʷ˄ʰ ˍʰ ʻʶˍʽˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ  ˉʶˊʽˋˋˈˍʶˊʹ ʷˊʶˎ˄ʰ ʶʾ˄ʰʽ ʰˉʰˊʰʾˍʹˍʹΦ 

ɰʽʲ˂ʽˇʴˊʰ˒ʾʰ 
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Abstract 

Adolescent idiopathic scoliosis is a three-dimensional deformity of the spine with an unknown 

cause. The purpose of this case study was to limit the curve progression. The study sample was a 14 

years old adolescent girl with a height of 1,58m and a weight of 43 kg. The goals of the rehabilitation 

program were to improve body posture and respiratory function, training in activities of daily living, 

increase in muscle strength and endurance, limiting the muscle imbalances as well as an improvement 

in quality of life. The duration of the rehabilitation program was six months, split into four stages. 

Before the start of the program and after the end of it, the following assessments were used: X-rays to 

measure the Cobb angle, scoliometer to measure the angle of trunk rotation, goniometer for joints 

range of motion, overhead squat and single-leg squat assessments for muscle imbalances, strength 

and endurance tests of the core muscles and a specific questionnaire to evaluate Quality of Life. In the 

first stage emphasis was given to improve respiratory function, active self-correction and elongation, 

balance, training in activities of daily living and proper muscle activation with customized exercises for 

the scoliosis curves. In the second and third stages, the difficulty level of the exercises increased using 

different body positions and emphasis was placed on muscle strengthening with specific exercises. In 

addition, some exercises were chosen for daily training at home. In the fourth stage, exercises were 

selected based on the myofascial meridians and emphasis was given on strengthening the stabilizing 

muscles of the trunk. The results of the study were positive since we saw a reduction in Cobb angle 

and trunk rotation, muscle strength and endurance improved, muscle imbalances reduced and body 

posture as well as quality of life improved. In conclusion, a specialized combined program may be 

effective not only to limit the progression of adolescent idiopathic scoliosis but also to improve it.   

Key-words: scoliosis, rehabilitation, exercise therapy, strengthening 
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ʃʄʁɱʄɮɾɾɮ ɮʅɼɶʅɶʅ ɾɳ ɮɿʆɹʅʆɮʅɳɹʅ ɼɮɹ ɾɳ ʆɶ ɾɳɸʁɲʁ PILATES ʅɳ ɮʅɸɳɿɶ ɾɳ ʋʄʁɿɹʁ 

ʃʁɿʁ ʅʆɶɿ ʁʅʊʇɹɼɶ ɾʁɹʄɮ 

ʆˈˋˁʰˌ ʃΦ, ɱʽˇ˒ˍˋʾʵˇˎ ɮΦ, ɾʰˊʽ˄ʾʵʹˌ ɾΦ 

 

ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʅ˔ˇ˂ʺ ɳˉʽˋˍʺ˃ʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ ɮʻ˂ʹˍʽˋ˃ˇˏ 

 

ʃʶˊʾ˂ʹ˕ʹ 

ʅˍʹ˄ ˋˏʴ˔ˊˇ˄ʹ ˁˇʽ˄˖˄ʾʰ ˍʹˌ ˇˉˇʾʰˌ ˔ʰˊʰˁˍʹˊʽˋˍʽˁˈ ʰˉˇˍʶ˂ʶʾ ʹ ˁʰʻʽˋˍʽˁʺ ʶˊʴʰˋʾʰ ˁʰʽ ʸ˖ʺ 

ʴʶ˄ʽˁˈˍʶˊʰΣ ʹ ʶ˃˒ʱ˄ʽˋʹ ˔ˊˈ˄ʽˇˎ ˉˈ˄ˇˎ ˋˍʹ˄ ˇˋ˒ˎʿˁʺ ˃ˇʾˊʰ ʰ˄ʰʵʶʽˁ˄ˏʶˍʰʽ ˋʶ ˋˏ˄ʹʻʶˌ ˒ʰʽ˄ˈ˃ʶ˄ˇΣ 

ˍˇ ˇˉˇʾˇ ˔ˊʺʸʶʽ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹˌΦ ʅˍʹ˄ ˉˊˈˋ˒ʰˍʹ ʵʽʶʻ˄ʺ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ʰ˄ʰ˒ʷˊʶˍʰʽ ˉˇ˂ˏ ˋˎ˔˄ʱ ʹ 

˃ʷʻˇʵˇˌ pilatesΣ ˋˎ˄ʵˎʰˋˍʽˁʱ ˃ʶ ˍʹ˄ ʱˋˁʹˋʹ ˃ʶ ʰ˄ˍʽˋˍʱˋʶʽˌΣ ˖ˌ ˃ʷˋˇ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹˌ ˁʰʽ 

ʰ˄ʰˁˇˏ˒ʽˋʹˌ ˍˇˎ ˉˈ˄ˇˎΦ ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ˃ʶ˂ʷˍʹˌ ʺˍʰ˄ ˄ʰ ˃ʶ˂ʶˍʹʻʶʾ ˁʰʽ ˄ʰ ʰ˅ʽˇ˂ˇʴʹʻʶʾ ʹ 

ʶˉʾʵˊʰˋʹ ˍʹˌ ˋˎ˄ʵˎʰˋˍʽˁʺˌ ʱˋˁʹˋʹˌ ˃ʶ ʰ˄ˍʽˋˍʱˋʶʽˌ ˁʰʽ ˍʹˌ ˃ʶʻˈʵˇˎ pilates ˋˍʹ˄ ˉˇʽˈˍʹˍʰ ʸ˖ʺˌ ˋʶ 

ʰˋʻʶ˄ʺ ˃ʶ ˔ˊˈ˄ʽˇ ˉˈ˄ˇ ˋˍʹ˄ ˇˋ˒ˎʿˁʺ ˃ˇʾˊʰΦ ɲʶʾʴ˃ʰ ˍʹˌ ˉʶˊʽˉˍ˖ˋʽˇ˂ˇʴʽˁʺˌ ˃ʶ˂ʷˍʹˌ ʰˉˇˍʷ˂ʶˋʶ 

ʱ˄ʵˊʰˌ ʹ˂ʽˁʾʰˌ рр ʶˍ˗˄Σ ˏ˕ˇˎˌ мΣуо ˁʰʽ ʲʱˊˇˎˌ ул ˁʽ˂˗˄Φ ʃˊʾ˄ ˁʰʽ ˃ʶˍʱ ˍʹ˄ ˉʰˊʷ˃ʲʰˋʹ ˇ 

ʰˋˁˇˏ˃ʶ˄ˇˌ ˋˎ˃ˉ˂ʺˊ˖ˋʶ ˍˇ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ Short- Form 36 Health Survey(SF-осύ ʴʽʰ ˍʹ˄ 

ʰ˅ʽˇ˂ˈʴʹˋʹ ˍʹˌ ˉˇʽˈˍʹˍʰˌ ʸ˖ʺˌΦ ʅˍˇ ˉʰˊʶ˃ʲʰˍʽˁˈ ˉˊˈʴˊʰ˃˃ʰ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˁˎˊʾ˖ˌ ʰˋˁʺˋʶʽˌ 

˃ʶ ʷ˃˒ʰˋʹ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ ˍˇˎ ˁˇˊ˃ˇˏΣ ʶˋˍʽʱʸˇ˄ˍʰˌ ˋˍʹ˄ ʶ˄ʵˎ˄ʱ˃˖ˋʹ ˍ˖˄ ˁˇʽ˂ʽʰˁ˗˄ ˁʰʽ ˍ˖˄ ˊʰ˔ʽʰʾ˖˄ 

˃ˎ˗˄Σ ˁʰʻ˗ˌ ʶˉʾˋʹˌ ˁʰʽ ˍ˖˄ ˃ˎ˗˄ ˍˇˎ ʻ˗ˊʰˁʰ ˁʰʽ ˍʹˌ ˉ˂ʱˍʹˌΦ ɶ ʵʽʱˊˁʶʽʰ ˍˇˎ ʺˍʰ˄ рлϥ-60', 

ˋˎ˔˄ˈˍʹˍʰˌ м ˒ˇˊʱ ˍʹ˄ ʲʵˇ˃ʱʵʰΣ ʶ˄ʰ˂˂ʱˋˋˇ˄ˍʰˌ ˍʽˌ ʵˏˇ ˃ʶʻˈʵˇˎˌ ʱˋˁʹˋʹˌΦ ʆˇ ˉˊˈʴˊʰ˃˃ʰ 

ʵʽʺˊˁʹˋʶ с ʶʲʵˇ˃ʱʵʶˌ ˁʰʽ ˋˎ˃ˉ˂ʹˊ˗ʻʹˁʰ˄ с ˋˎ˄ʶʵˊʾʶˌΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ˃ʶ˂ʷˍʹˌ ʺˍʰ˄ 

ʶ˄ʻʰˊˊˎ˄ˍʽˁʱΦ ʁ ʰˋˁˇˏ˃ʶ˄ˇˌ ʰˉʱ˄ˍʹˋʶ ˉ˗ˌ ʶʾ˔ʶ ʻʶˍʽˁʷˌ ˉˊˇˋʰˊ˃ˇʴʷˌ ˋʶ ʰˊˁʶˍʷˌ ˉˍˎ˔ʷˌ ˍˇˎ 

ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎόˋ˖˃ʰˍʽˁʺ ˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰΣ ˁˇʽ˄˖˄ʽˁʺ ˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰΣ ˋ˖˃ʰˍʽˁˈˌ ˉˈ˄ˇˌ ˁʰʽ 

ˋˎ˄ʰʽˋʻʹ˃ʰˍʽˁʺ ˁʰʽ ˕ˎ˔ʽˁʺ ˎʴʶʾʰύΣ ʴʶʴˇ˄ˈˌ ˉˇˎ ʰ˄ʰʵʶʽˁ˄ˏʶʽ ˍʹ˄ ʻʶˍʽˁʺ ˋˎ˄ʶʽˋ˒ˇˊʱ ˍˇˎ 

ˋˎ˄ʵˎʰˋˍʽˁˇˏ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʱˋˁʹˋʹˌ ˋˍʹ˄ ˎʴʶʾʰ ˍˇˎ ʰˋʻʶ˄ˇˏˌ ˃ʶ ˔ˊˈ˄ʽˇ ˉˈ˄ˇ ˋˍʹ˄ ˇˋ˒ˎʿˁʺ ˃ˇʾˊʰΦ 

ɽʷ˅ʶʽˌ ˁ˂ʶʽʵʽʱ: ɦ ˋˁʹˋʹΣ pilatesΣ ˇˋ˒ˎʿˁʺ ˃ˇʾˊʰΣ ʶ˄ʵˎ˄ʱ˃˖ˋʹ ˁˇˊ˃ˇˏ 
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ʃʄʁɱʄɮɾɾɮ ɮʅɼɶʅɶʅ ɾɳ ɮɿʆɹʅʆɮʅɳɹʅ ɼɮɹ ɾɳ ʆɶ ɾɳɸʁɲʁ PILATES ʅɳ ɮʅɸɳɿɶ ɾɳ ʋʄʁɿɹʁ 

ʃʁɿʁ ʅʆɶɿ ʁʅʊʇɹɼɶ ɾʁɹʄɮ 

ɳʽˋʰʴ˖ʴʺ 

ʁ ˉˈ˄ˇˌ ˋˍʹ˄ ˇˋ˒ˎʿˁʺ ˃ˇʾˊʰ ʰˉˇˍʶ˂ʶʾ ʷ˄ʰ ˉˊˈʲ˂ʹ˃ʰ ˎʴʶʾʰˌ ˉˇˎ ʻʰ ʰ˄ˍʽ˃ʶˍ˖ˉʾˋˇˎ˄ 

ˇʽ ˉʶˊʽˋˋˈˍʶˊˇʽ ʱ˄ʻˊ˖ˉˇʽ ˋˍʹ ʸ˖ʺ ˍˇˎˌΦ ʅʶ ʶ˄ʺ˂ʽˁʶˌ ˃ʶʴʰ˂ˏˍʶˊʹˌ ʹ˂ʽˁʾʰˌ ˃ˈ˄ˇ ˍˇ мр҈ ʻʰ 

˂ʱʲʶʽ ʰˁˊʽʲʺ ˉʰʻˇʰ˄ʰˍˇ˃ʽˁʺ ʵʽʱʴ˄˖ˋʹΣ ˁʰʻʽˋˍ˗˄ˍʰˌ ˉʽˇ ˁˇʽ˄ʺ ʵʽʱʴ˄˖ˋʹ ˍʹ˄ ˔ˊˈ˄ʽʰΣ ˃ʹ 

ʶʽʵʽˁʺ ˇˋ˒ˎʰ˂ʴʾʰ όWŀŎƪǎƻƴΣ WƻŜƭΣ {ƘŜǇƘŜǊŘΣ ¢ȅǊŜƭƭΣ YŜƭƭ ϧ wƻōŜǊǘΣ нлммύΦ 

ʁʽ ˍˊʷ˔ˇˎˋʶˌ ˁʰˍʶˎʻˎ˄ˍʺˊʽʶˌ ʴˊʰ˃˃ʷˌ ˎˉˇˋˍʹˊʾʸˇˎ˄ ˍʹ˄ ˋ˖˃ʰˍʽˁʺ ʱˋˁʹˋʹ ˋˍʹ˄ 

ʵʽʰ˔ʶʾˊʽˋʹ ˍʹˌ ˔ˊˈ˄ʽʰˌ ˇˋ˒ˎʰ˂ʴʾʰˌΣ ˔˖ˊʾˌ ˖ˋˍˈˋˇ ˄ʰ ˉˊˇˁˊʾ˄ˇˎ˄ ˁʱˉˇʽʰ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ 

˃ʷʻˇʵˇ ʱˋˁʹˋʹˌΦ ʃˊˈˋ˒ʰˍʶˌ ˃ʶ˂ʷˍʶˌ ˎˉˇʵʶʽˁ˄ˏˇˎ˄ ˈˍʽ ʹ ˉˊˇˇʵʶˎˍʽˁʺ ˉˊˇˉˈ˄ʹˋʹ ˃ʶ 

ʰ˄ˍʽˋˍʱˋʶʽˌ ˃ˉˇˊʶʾ ˄ʰ ʷ˔ʶʽ ʽʵʽʰʾˍʶˊʰ ʻʶˍʽˁʺ ʶˉʾʵˊʰˋʹ ˋˍˇ˄ ˉˈ˄ˇ ˁʰʽ ˍʹ˄ ʰ˄ʰˉʹˊʾʰ ˋʶ 

ʰˋʻʶ˄ʶʾˌ ˃ʶ ˇˋ˒ˎʰ˂ʴʾʰΦ ʁʽ ʶ˂ʰˋˍʽˁʷˌ ˍʰʽ˄ʾʶˌ ʰ˄ˍʾˋˍʰˋʹˌ ʻʰ ˃ˉˇˊˇˏˋʰ˄ ˄ʰ 

ʰ˄ˍʽˉˊˇˋ˖ˉʶˏˇˎ˄ ˃ʽʰ ʶ˄ʰ˂˂ʰˁˍʽˁʺ ˂ˏˋʹ ˋˍʰ ʶ˂ʶˏʻʶˊʰ ʲʱˊʹ ˁʰʻ˗ˌ ʶʾ˄ʰʽ ˉʶˊʽˋˋˈˍʶˊˇ 

ʰˋ˒ʰ˂ʶʾˌΣ ʶˏ˔ˊʹˋˍʶˌ ˁʰʽ ʰˉʰʽˍˇˏ˄ ˂ʾʴˇ ˔˗ˊˇ όLǾŜǊǎŜƴ Ŝǘ ŀƭΦΣ нлмтύΦ  

ʅˍʹ˄ ˃ʶ˂ʷˍʹ ˍ˖˄ bƻǿƻǘƴȅ ˁʰʽ ˋˎ˄Φ όнлмуύ ˍˇ ˉˊˈʴˊʰ˃˃ʰ ʱˋˁʹˋʹˌ ʴʽʰ ˍʹ˄ ˇˋ˒ˎʰ˂ʴʾʰ 

ʲʰˋʾʸʶˍʰʽ ˋˍʹ˄ ˋˍʰʻʶˊˇˉˇʾʹˋʹ ˍ˖˄ ˃ˎ˗˄ ˍʹˌ ˇˋ˒ˎʿˁʺˌ ˃ˇʾˊʰˌ ˁʰʽ ˋʶ ʰˋˁʺˋʶʽˌ ˃ʶ 

ʰ˄ˍʽˋˍʱˋʶʽˌ ʴʽʰ ˍˇˎˌ ˃ˏʶˌ ˍʽˌ ˉ˂ʱˍʹˌΦ ɮˎˍˇʾ ˇʽ ʵˏˇ ˍˊˈˉˇʽ ʱˋˁʹˋʹˌ ˋˍˇ˔ʶˏˇˎ˄ ˋˍʹ˄ 

ʰˉˇˁʰˍʱˋˍʰˋʹ ˍʹˌ ˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰˌΣ ˍʹˌ ˋˍʰʻʶˊˇˉˇʾʹˋʹˌ ˍˇˎ ˁˇˊ˃ˇˏ ˁʰʻ˗ˌ ʶˉʾˋʹˌ ˁʰʽ ˍʹ˄ 

ʽˁʰ˄ˈˍʹˍʰ ʽˋˇˊˊˇˉʾʰˌ ˁʰʽ ˍʹˌ ˃ʶʾ˖ˋʹˌ ˍˇˎ ˉˈ˄ˇˎ ˋˍʹ˄ ˇˋ˒ˎʿˁʺ ˃ˇʾˊʰΦ  

ʅ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ˉˇʽˈˍʹˍʰ ʸ˖ʺˌ ˁʰʽ ˍʹ˄ ˒ˎˋʽˁʺ ˁʰˍʱˋˍʰˋʹ ˋˍˇˎˌ ʰˋʻʶ˄ʶʾˌ ˃ʶ 

ˇˋ˒ˎʰ˂ʴʾʰΣ ˋˍʹ˄ ˃ʶ˂ʷˍʹ ˍ˖˄ /ƻǊǘŜƭƭπ ¢ƻǊƳƻ ˁʰʽ ˋˎ˄Φ όнлмуύ ˍˇ ˉˊ˖ˍˈˁˇ˂˂ˇ ˍʹˌ ʱˋˁʹˋʹˌ ˃ʶ 

ʰ˄ˍʽˋˍʱˋʶʽˌ ˉʰˊˇˎˋʾʰˋʶ ˋʹ˃ʰ˄ˍʽˁʷˌ ʲʶ˂ˍʽ˗ˋʶʽˌ ˋˍʹ˄ ˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰ ˁʰʽ ˋˍʹ˄ ʰ˄ˍʾ˂ʹ˕ʹ ˍˇˎ 

ˉˈ˄ˇˎΦ ɳˉʾˋʹˌ ʲʶ˂ˍʽ˗ʻʹˁʶ ʹ ʽˁʰ˄ˈˍʹˍʰ ʶˁˍʷ˂ʶˋʹˌ ˁʰʻʽˋ˃ʱˍ˖˄Σ ˁʱ˃˕ʹˌ ʴˈ˄ʰˍˇˌ ˁʰʽ ˉ˂ʰʿ˄ʺˌ 

ʴʷ˒ˎˊʰˌΦ  

ʅʹ˃ʰ˄ˍʽˁʱ ˇ˒ʷ˂ʹ ˋˍʰ ʱˍˇ˃ʰ ˃ʶ ˔ˊˈ˄ʽʰ ʰˋ˒ˎʰ˂ʴʾʰ ˒ʰʾ˄ʶˍʰʽ ˉ˗ˌ ˃ˉˇˊʶʾ ˄ʰ ʶˉʽ˒ʷˊʶʽ 

ˁʰʽ ʹ ˃ʷʻˇʵˇˌ ǇƛƭŀǘŜǎΦ ʅʶ ˉˊˈʴˊʰ˃˃ʰ ˉˇˎ ʶ˒ʰˊ˃ˈˋˍʹˁʶ ˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ʰˋˁʺˋʶʽˌ 

ʶ˄ʵˎ˄ʱ˃˖ˋʹˌ ˁˎˊʾ˖ˌ ˁˇˊ˃ˇˏΣ ˃ʶʻˈʵˇˎ ǇƛƭŀǘŜǎ ˁ ʰʽ ʰˋˁʺˋʶʽˌ ʲʰˋʽˋ˃ʷ˄ʶˌ ˋˍʹ˄ ʰ˄ʰˉ˄ˇʺ ˁʰʽ 

ˍˇ˄ ʷ˂ʶʴ˔ˇ ˍˇˎ ˋ˗˃ʰˍˇˌΣ ʲˊʷʻʹˁʶ ˈˍʽ ʹ ˃ʷʻˇʵˇˌ ǇƛƭŀǘŜǎ ̄ ʰˊˇˎˋʽʱʸʶʽ ˍʹ˄ ˃ʶʴʰ˂ˏˍʶˊʹ 

ˉʽʻʰ˄ˈˍʹˍʰ ˄ʰ ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ ˍʹ˄ ˃ʶʾ˖ˋʹ ˍˇˎ ˉˈ˄ˇˎ ˁʰʽ ˍʹˌ ʰ˄ʰˉʹˊʾʰˌ όCŜǊƴŀƴŘŜȊπ wƻŘǊƛƎǳŜȊ 

Ŝǘ ŀƭΦΣ нлннύΦ 
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31̌  ɲʽʶʻ˄ʷˌ ʅˎ˄ʷʵˊʽˇ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ ɮʻ˂ʹˍʽˋ˃ˇˏ 
9-мм ɹˇˎ˄ʾˇˎ нлно  ɼˇ˃ˇˍʹ˄ʺ 

 

ɯˋˁʹˋʹ ˁʰʽ ɾˎˇˋˁʶ˂ʶˍʽˁʷˌ ɼʰˁ˗ˋʶʽˌ ϧ ʃʰʻʺˋʶʽˌ 

 
 

 

ɾʷʻˇʵˇˌ 

ɲʶʾʴ˃ʰ 

ʆˇ ʵʶʾʴ˃ʰ ˍʹˌ ˉʶˊʽˉˍ˖ˋʽˇ˂ˇʴʽˁʺˌ ˃ʶ˂ʷˍʹˌ ʰˉˇˍʷ˂ʶˋʶ ʱ˄ʵˊʰˌ ʹ˂ʽˁʾʰˌ рр ʶˍ˗˄Σ ˏ˕ˇˎˌ мΣуо ˁʰʽ 

ʲʱˊˇˎˌ ул ˁʽ˂˗˄Σ ˃ʶˍˊʾˇˎ ʶˉʽˉʷʵˇˎ ˃ʶ ˔ˊˈ˄ʽˇ ˉˈ˄ˇ ˋˍʹ˄ ˇˋ˒ˎʿˁʺ ˃ˇʾˊʰ όн ʷˍʹύΦ ʁ ʰˋˁˇˏ˃ʶ˄ˇˌ 

ʴˎ˃˄ʰʸˈˍʰ˄ ˍʰ ˍʶ˂ʶˎˍʰʾʰ мл ˔ˊˈ˄ʽʰΣ ˈ˔ʽ ˉˇ˂ˏ ˋˎˋˍʹ˃ʰˍʽˁʱΣ ˃ʶ ʰˊˁʶˍʷˌ ʵʽʰˁˇˉʷˌ ˃ʶˍʰ˅ˏ ˍ˖˄ 

ˋˎ˄ʶʵˊʽ˗˄Φ ʆʹ˄ ˉʶˊʾˇʵˇ ˉˇˎ ʶ˒ʰˊ˃ˈˋˍʹˁʶ ˍˇ ˉˊˈʴˊʰ˃˃ʰ ʶˁʴˏ˃˄ʰˋʹˌΣ ˍʰ ˋˎ˃ˉˍ˗˃ʰˍʰ ˉˈ˄ˇˎ ˍˇˎ 

ʰˋˁˇˏ˃ʶ˄ˇˎ ʲˊʽˋˁˈ˄ˍˇˎˋʰ˄ ˋʶ ˏ˒ʶˋʹΦ 

ʃʶʽˊʰ˃ʰˍʽˁˈˌ ˋ˔ʶʵʽʰˋ˃ˈˌ  

ʆˇ ˉˊˈʴˊʰ˃˃ʰ ˉˇˎ ʶ˒ʰˊ˃ˈˋˍʹˁʶ ˉʶˊʽ˂ʱ˃ʲʰ˄ʶ ʰˋˁʺˋʶʽˌ ʶ˄ʵˎ˄ʱ˃˖ˋʹˌ ˃ʶ ʰ˄ˍʽˋˍʱˋʶʽˌ ˁʰʻ˗ˌ 

ˁʰʽ ˍʹ˄ ˃ʷʻˇʵˇ pilatesΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰ ˇʽ ʰˋˁʺˋʶʽˌ ˃ʶ ʲʱˊʹ ˉˊʰʴ˃ʰˍˇˉˇʽˇˏ˄ˍʰ˄ ˁˎˊʾ˖ˌ ˋˍˇ˄ ˉʱʴˁˇ 

ʴˎ˃˄ʰˋˍʽˁʺˌΣ ˗ˋˍʶ ˄ʰ ʰˉˇ˒ʶˎ˔ʻˇˏ˄ ˁʱʻʶˍʰ ˒ˇˊˍʾʰ ˃ʶ ˔ˊʺˋʹ ʶ˂ʶˏʻʶˊ˖˄ ʲʰˊ˗˄ ˋˍʹ˄ ˇˋ˒ˎʿˁʺ ˃ˇʾˊʰΦ 

ɮˉˈ ˈˊʻʽʰ ʻʷˋʹ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ˁˎˊʾ˖ˌ ʰˋˁʺˋʶʽˌ ˃ʶ ˔ˊʺˋʹ TRX(ˁˎˊʾ˖ˌ ʰˋˁʺˋʶʽˌ ˃ʶ ʷ˂˅ʹ ˍˇˎ 

ˋ˗˃ʰˍˇˌΣ ʵʾ˄ˇ˄ˍʰˌ ʷ˃˒ʰˋʹ ˋˍˇˎˌ ˃ˏʶˌ ˍʽˌ ˉ˂ʱˍʹˌύΣ bosu όʰˋˁʺˋʶʽˌ ʽˋˇˊˊˇˉʾʰˌ ˔˖ˊʾˌ ʺ ˃ʶ ˃ʽˁˊʱ 

˒ˇˊˍʾʰύΣ ʶ˂ʲʶˍʽˁʺ ˃ˉʱ˂ʰ όˈˉ˖ˌ ˊˇˁʰ˄ʾˋ˃ʰˍʰ ˋˍʹ˄ ˃ˉʱ˂ʰύ ˁʰʽ ˃ʶ ˔ˊʺˋʹ ˍˊˇ˔ʰ˂ʾʰˌόˈˉ˖ˌ 

ˋˍˊˇ˒ʷˌκˁʱ˃˕ʶʽˌ ˍˇˎ ˁˇˊ˃ˇˏ ˃ʶ ˃ʽˁˊʱ ˒ˇˊˍʾʰΣ ʰˋˁʺˋʶʽˌ ˉˇˏ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʱ˄ˇˎ˄ ˉʽʷˋʶʽˌΣ 

ˋˍˇ˔ʶˏˇ˄ˍʰˌ ˋˍˇˎˌ ˃ˏʶˌ ˍˇˎ ˋˍʺʻˇˎˌ ˁʰʽ ʰˋˁʺˋʶʽˌ ˃ʶ ʷ˂˅ʹ ˒ˇˊˍʾˇˎ ʵʾ˄ˇ˄ˍʰˌ ʷ˃˒ʰˋʹ ˋˍˇˎˌ ˃ˏʶˌ ˍʹˌ 

ˉ˂ʱˍʹˌύΦ ɶ ˃ʷʻˇʵˇˌ pilates ˉˇˏ ʶ˒ʰˊ˃ˈˋˍʹˁʶ ʺˍʰ˄ ʹ ˃ʷʻˇʵˇˌ ˍˇˎ reformer ˃ʶ ˍʹ ˔ˊʺˋʹ ˁˊʶʲʰˍʽˇˏΦ 

ʆˇ ˉˊ˖ˍˈˁˇ˂˂ˇ ˉʶˊʽʶ˂ʱʲʰ˄ʶ ˉˊˇʻʷˊ˃ʰ˄ˋʹΣ ʵʾ˄ˇ˄ˍʰˌ ʽʵʽʰʾˍʶˊʹ ˉˊˇˋˇ˔ʺ ˋˍˇ˄ ˁˇˊ˃ˈΣ ˁˎˊʾ˖ˌ 

˃ʷˊˇˌόʰˋˁʺˋʶʽˌ ˁˇʽ˂ʽʰˁ˗˄ ˈˉ˖ˌ ˊˇˁʰ˄ʾˋ˃ʰˍʰ ˃ʶ ˔ˊʺˋʹ ʽ˃ʱ˄ˍʰ ˋˍʰ ˔ʷˊʽʰΣ ˋˎ˄ʵˎʱʸˇ˄ˍʰˌ ˍʽˌ ˃ʶ 

ʶ˄ʵˎ˄ʱ˃˖ˋʹ ˍ˖˄ ʱ˄˖ ʱˁˊ˖˄Σ ʰˋˁʺˋʶʽˌ ˇˉʾˋʻʽ˖˄ ˃ʹˊʽʰʾ˖˄ ˁʰʽ ˍ˖˄ ˊʰ˔ʽʰʾ˖˄ ˃ˎ˗˄Σ ˈˉ˖ˌ ʴʷ˒ˎˊʶˌΣ 

ʰˋˁʺˋʶʽˌ ˃ʶ ˍˇˎˌ ʽ˃ʱ˄ˍʶˌ ˋˍʰ ˉˈʵʽʰ ˋˍˇ˔ʶˏˇ˄ˍʰˌ ˋˍˇˎˌ ʰˉʰʴ˖ʴˇˏˌΣ ̄ ˊˇˋʰʴ˖ʴˇˏˌ ˃ˏʶˌ ˍˇˎ ʽˋ˔ʾˇˎ ) 

ˁʰʽ ʰˉˇʻʶˊʰˉʶʾʰ ˃ʶ ʵʽʰˍʰˍʽˁʷˌ ʰˋˁʺˋʶʽˌ ˁˇˊ˃ˇˏ ˁʰʽ ˁʱˍ˖ ʱˁˊ˖˄Φ ɼʰʻϥ ˈ˂ʹ ˍʹ˄ ʵʽʱˊˁʶʽʰ ˍˇˎ 

ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʵʾ˄ˇ˄ˍʰ˄ ʷ˃˒ʰˋʹ ˋˍʹ˄ ˋ˖ˋˍʺ ʶˁˍʷ˂ʶˋʹ ˍ˖˄ ʰˋˁʺˋʶ˖˄Σ ˍˇ˄ʾʸˇ˄ˍʰˌ ˍʰ ˋʹ˃ʶʾʰ ˉˇˎ 

ˉˊʷˉʶʽ ˄ʰ ˉˊˇˋʶ˔ʻˇˏ˄ ˋˍʹ˄ ˍʶ˔˄ʽˁʺ ˁʰʽ ˍʽˌ ʰ˄ʰˉ˄ˇʷˌΦ 

ɲˇˁʽ˃ʰˋʾʶˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ 

ɱʽʰ ˍʹ˄ ʶ˅ʰʴ˖ʴʺ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ˍˇ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ SF-осΦ ʆˇ 

ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ у ʶ˄ˈˍʹˍʶˌ ό˒ˎˋʽˁʺ ˂ʶʽˍˇˎˊʴʾʰΣ ˉʶˊʽˇˊʽˋ˃ˈˌ ˍˇˎ ˊˈ˂ˇˎ ˂ˈʴˇ ˍʹˌ 

˒ˎˋʽˁʺˌ ˂ʶʽˍˇˎˊʴʾʰˌΣ ˉʶˊʽˇˊʽˋ˃ˈˌ ˍˇˎ ˊˈ˂ˇˎ ˂ˈʴˇ ˋˎ˄ʰʽˋʻʹ˃ʰˍʽˁ˗˄ ˉˊˇʲ˂ʹ˃ʱˍ˖˄Σ ʸ˖ˍʽˁˈˍʹˍʰΣ 

˕ˎ˔ʽˁʺ ˎʴʶʾʰΣ ˁˇʽ˄˖˄ʽˁʺ ˂ʶʽˍˇˎˊʴʾʰΣ ˉˈ˄ˇˌΣ ʴʶ˄ʽˁʺ ˎʴʶʾʰύΦ 

ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ 

ʁ ʰˋˁˇˏ˃ʶ˄ˇˌ ʶ˃˒ʱ˄ʽˋʶ ʲʶ˂ˍʾ˖ˋʹ ˁʰʽ ˋˍʽˌ у ʶ˄ˈˍʹˍʶˌ ˍˇˎ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎΦ ʃʶˊʽˋˋˈˍʶˊˇ 

ʻʶˍʽˁʷˌ ʶˉʽʵˊʱˋʶʽˌ ʲˊʷʻʹˁʶ ˉ˗ˌ ʶʾ˔ʶ ˍˇ ˉˊˈʴˊʰ˃˃ʰ ˋˍˇ ˁˇ˃˃ʱˍʽ ˍʹˌ ʸ˖ˍʽˁˈˍʹˍʰˌΣ ˇ ʰˋˁˇˏ˃ʶ˄ˇˌ 

ʰ˄ʷ˒ʶˊʶ ˎ˕ʹ˂ˈˍʶˊʰ ʶˉʾˉʶʵʰ ʶ˄ʷˊʴʶʽʰˌ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ˄ ˉʶˊʾˇʵˇ ˉˊʽ˄ ˍʹˌ ʷ˄ʰˊ˅ʹˌ ˍˇˎ 

ˉˊˇʴˊʱ˃˃ʰˍˇˌΦ ɳˉʾˋʹˌ ˋʹ˃ʰ˄ˍʽˁʷˌ ʺˍʰ˄ ˇʽ ˉˊˇˋʰˊ˃ˇʴʷˌ ˋˍʹ˄ ˕ˎ˔ʽˁʺ ˎʴʶʾʰΣ ˎˉʺˊ˔ʶ ʶˎ˒ˇˊʾʰ ˃ʶˍʱ 

ʰˉˈ ˍˇ ˉʷˊʰˌ ˁʱʻʶ ˉˊˇˉˈ˄ʹˋʹˌ ʹ ˇˉˇʾʰ ʵʽʰˊˁˇˏˋʶ ˁʰʽ ˋˍʹ˄ ˁʰʻʹ˃ʶˊʽ˄ˈˍʹˍʰ ˍˇˎΦ ʅ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ 

ʰ˄ˍʾ˂ʹ˕ʹ ˍˇˎ ˉˈ˄ˇˎ ʵʶ˄ ˉʰˊʰˍʹˊʺʻʹˁʰ˄ ˎ˕ʹ˂ʷˌ ˉˊˇˋʰˊ˃ˇʴʷˌ ˁʰʻ˗ˌ ˇ ʰˋˁˇˏ˃ʶ˄ˇˌ ʲˊʽˋˁˈˍʰ˄ ˋʶ 

ˉʶˊʾˇʵˇ ˏ˒ʶˋʹˌ ˍ˖˄ ˋˎ˃ˉˍ˖˃ʱˍ˖˄Φ ʆʷ˂ˇˌΣ ˇ ʰˋˁˇˏ˃ʶ˄ˇˌ ʰ˄ʷ˒ʶˊʶ ʲʶ˂ˍʾ˖ˋʹ ˁʰʽ ˋˍˇ ˋˎ˄ʰʽˋʻʹ˃ʰˍʽˁˈ 
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ˁˇ˃˃ʱˍʽΣ ˁʰʻ˗ˌ ʰʽˋʻʰ˄ˈˍʰ˄ ˉʶˊʽˋˋˈˍʶˊˇ ˂ʶʽˍˇˎˊʴʽˁˈˌ ˋˍʽˌ ʰ˄ʱʴˁʶˌ ˍˇˎ ˋˉʽˍʽˇˏ ˁʰʽ ˍʹˌ ˇʽˁˇʴʷ˄ʶʽʰˌ 

ˍˇˎΦ 

ʅˎʸʺˍʹˋʹ - ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ 

ʅˎ˄ˇ˂ʽˁʱ ˍˇ ˉˊˈʴˊʰ˃˃ʰ ʵʽʺˊˁʹˋʶ с ʲʵˇ˃ʱʵʶˌ ˁʰʽ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ˋˎ˄ˇ˂ʽˁʱ с 

ˋˎ˄ʶʵˊʾʶˌΦ ɶ ʵʽʱˊˁʶʽʰ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʺˍʰ˄ рлϥ-60', ʁ ˄ʰ˂˂ʱˋˋˇ˄ˍʰˌ ̱ ʽˌ ˃ʶʻˈʵˇˎˌ ˍʹˌ ʱˋˁʹˋʹˌ ˃ʶ 

ʰ˄ˍʽˋˍʱˋʶʽˌ ˁʰʽ ˍˇˎ pilatesΦ ʅˍʽˌ с ˋˎ˄ʶʵˊʾʶˌ ʰˁˇ˂ˇˎʻʺʻʹˁʶ ˉˊˇˇʵʶˎˍʽˁʺ ʰˏ˅ʹˋʹ ˍʹˌ ʵˎˋˁˇ˂ʾʰˌ ˍˇˎ 

ˉˊˇʴˊʱ˃˃ʰˍˇˌ όʰˏ˅ʹˋʹ ˒ˇˊˍʾˇˎΣ ʶˉʰ˄ʰ˂ʺ˕ʶ˖˄Σ ˉʶˊʽˋˋˈˍʶˊˇ ˋˏ˄ʻʶˍ˖˄ ʰˋˁʺˋʶ˖˄ ˁʰʽ ˉʰˊʰ˂˂ʰʴʷˌ 

ʰˋˁʺˋʶ˖˄Σ ˍʹˊ˗˄ˍʰˌ ˉʱ˄ˍʰ ˍʰ ʰˉʰˊʰʾˍʹˍʰ ˃ʷˍˊʰ ʴʽʰ ˍʹ˄ ˋ˖ˋˍʺ ʶˁˍʷ˂ʶˋʹύΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍˇˎ 

ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʺˍʰ˄ ʶ˄ʻʰˊˊˎ˄ˍʽˁʱΣ ˁʰʻ˗ˌ ˇ ʰˋˁˇˏ˃ʶ˄ˇˌ ˁʰˍʱ˒ʶˊʶ ˄ʰ ˇ˂ˇˁ˂ʹˊ˗ˋʶʽ ˍˇ ˉˊˈʴˊʰ˃˃ʰ 

ˁʰʽ ˄ʰ ʲʶ˂ˍʽ˗ˋʶʽ ˍʹ˄ ˉˇʽˈˍʹˍʰ ʸ˖ʺˌ ˍˇˎΦ ʅˎ˃ˉʶˊʰˋ˃ʰˍʽˁʱΣ ˍˇ ˋˎ˄ʵˎʰˋˍʽˁˈ ˉˊˈʴˊʰ˃˃ʰ ˉʰˊʷ˃ʲʰˋʹˌ 

˃ʷˋ˖ ʰˋˁʺˋʶ˖˄ ˃ʶ ʰ˄ˍʽˋˍʱˋʶʽˌ ˁʰʽ pilatesΣ ˒ʰʾ˄ʶˍʰʽ ˉ˗ˌ ˃ˉˇˊʶʾ ˄ʰ ʷ˔ʶʽ ʰˊˁʶˍʱ ˇ˒ʷ˂ʹ ˋʶ ʱˍˇ˃ʰ ˃ʶ 

˔ˊˈ˄ʽˇ ˉˈ˄ˇ ˋˍʹ˄ ˇˋ˒ˎʿˁʺ ˃ˇʾˊʰΣ ʲˇʹʻ˗˄ˍʰˌ ˍˇˎˌ ˄ʰ ʷ˔ˇˎ˄ ˁʰ˂ˏˍʶˊʹ ˉˇʽˈˍʹˍʰ ʸ˖ʺˌ 

 

ɰʽʲ˂ʽˇʴˊʰ˒ʾʰ 
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RESISTANCE AND PILATES EXERCISE PROGRAM FOR PATIENT WITH CHRONIC LOW BACK PAIN 

P. Toskas, A. Gioftsidou, M. Marinidis 

 

Democritus University of Thrace, School of Physical Education and Sport Science 

 

Abstract 

In modern society characterized by sedentary work and life in general, the appearance of 

chronic pain in the lumbar spine is becoming a common phenomenon, which needs to be addressed. 

In the recent international literature, the pilates method is very often mentioned, in combination with 

resistance exercise, as a means of dealing with and reducing pain. The purpose of the present study 

was to study and evaluate the effect of combined resistance exercise and the pilates method on the 

quality of life in a patient with chronic low back pain. The sample of the case study was a man aged 55 

years old, height 1,83 and weight 80kg.Before and after the intervention the trainee completed the 

Short-Form 36 Health Survey (SF-36) questionnaire to assess the quality of life. The intervention 

program mainly used exercises with an emphasis on the core, focusing on strengthening the abdominal 

and back muscles, as well as the muscles of the chest and back. Its duration was 50'-60', frequency 1 

time a week, alternating the two exercise methods. The program lasted 6 weeks and 6 sessions were 

completed. The results of the study were encouraging. The trainee responded that he had positive 

adaptations in several aspects of the questionnaire (physical functioning, social functioning, physical 

pain and emotional and mental health), a fact that shows the positive contribution of the combined 

exercise program to the health of the patient with chronic low back pain. 

 

Key words: exercise, pilates, low back pain, core strengthening 
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ɳɼʆɹɾɶʅɶ ɾʇʁʅɼɳɽɳʆɹɼʁʇ ʃʁɿʁʇ ʅɳ ɳʄɱɮɵʁɾɳɿʁʇʅ ɱʄɮʊɳɹʁʇ 

ɼˇˏˊˍʹˌ ɱΦΣ ʃʽʷˊˊˇˎ ɼΦΣ ʅʰˁʶ˂˂ʱˊʹ ʃΦΣ ɾˉʶ˄ʷˁʰ ɮΦ 

 

ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʅ˔ˇ˂ʺ ɳˉʽˋˍʺ˃ʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ ɮʻ˂ʹˍʽˋ˃ˇˏ 

 

ʃʶˊʾ˂ʹ˕ʹ 

ɶ ʶ˃˒ʱ˄ʽˋʹ ˃ˎˇˋˁʶ˂ʶˍʽˁ˗˄ ˁʰˍʰˉˇ˄ʺˋʶ˖˄ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍʹ˄ ʶˊʴʰˋʾʰΣ ʰˉˇˍʶ˂ʶʾ ʷ˄ʰ 
ˋʹ˃ʰ˄ˍʽˁˈ ˉˊˈʲ˂ʹ˃ʰ ˋˍʹ˄ ˎʴʶʾʰ ˍ˖˄ ʶˊʴʰʸˇ˃ʷ˄˖˄ ˁʰʽ ʵʹ ʰˎˍ˗˄ ˍ˖˄ ˇˉˇʾ˖˄ ʹ ʶˊʴʰˋʾʰ ʰˉʰʽˍʶʾ 
ˉʰˊʰˍʶˍʰ˃ʷ˄ʶˌ  ˉʶˊʽˈʵˇˎˌ  ˋʶ ˁʰʻʽˋˍʺ ʻʷˋʹΦ ʃʽˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˇʽ ʶˊʴʰʸˈ˃ʶ˄ˇʽ ʴˊʰ˒ʶʾˇˎ 
ˉʰˊˇˎˋʽʱʸˇˎ˄ ʵʽʰˍʰˊʰ˔ʺ ˋˍˇ˄ ʰˎ˔ʷ˄ʰΣ ˍʹ˄ ˖˃ʽˁʺ ʸ˗˄ʹ ˁʰʽ ˍʹ˄ ʱ˄˖ ˊʱ˔ʹΣ ˋˏ˃ˉˍ˖˃ʰ ˍˇ ˇˉˇʾˇ 
ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ ˍˇ ˉʶˊʽʲʱ˂˂ˇ˄ ʶˊʴʰˋʾʰˌΦ ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ʶˊʴʰˋʾʰˌ ʺˍʰ˄ ˄ʰ ˃ʶ˂ʶˍʺˋʶʽ ˁʰʽ ˄ʰ 
ʰ˄ʽ˔˄ʶˏˋʶʽ ˍʹ˄ ʷ˄ˍʰˋʹ ˍˇˎ ˉˈ˄ˇˎ ˁʰʽ ˍʽˌ ˉʶˊʽˇ˔ʷˌ ʶ˃˒ʱ˄ʽˋʺˌ ˍˇˎ ˋʶ ʶˊʴʰʸˇ˃ʷ˄ˇˎˌ ʴˊʰ˒ʶʾˇˎΦ ʅˍʹ˄ 
ʷˊʶˎ˄ʰ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ʶʻʶ˂ˇ˄ˍʽˁʱ ˇʴʵˈ˄ˍʰ ʴˎ˄ʰʾˁʶˌ ό nҐулύ ʹ˂ʽˁʾʰˌ поΦнлҕнΦнл ˁʰʽ ʶˁʰˍˈ˄ ʶʾˁˇˋʽ 
ʱ˄ʵˊʶˌ ό nҐмнрύ ʹ˂ʽˁʾʰˌ прΣул ҕ мΣрлΦ ʂ˂ˇʽ ʺˍʰ˄ ʶˊʴʰʸˈ˃ʶ˄ˇʽ ʴˊʰ˒ʶʾˇˎΣ у˖ˊʹˌ ʰˉʰˋ˔ˈ˂ʹˋʹˌΦ 
ʃˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ʵʽʰ˄ˇ˃ʺ  ˍˇˎ ʶˊʴʰ˂ʶʾˇˎ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ʴʽʰ ˍˇ˄ ˉˈ˄ˇΣ άVAS(visual analogue scaleύέΦ 
ʅˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ ʷ˄ˍʰˋʹ ˍˇˎ ˉˈ˄ˇˎ ʹ ˁ˂ʾ˃ʰˁʰ ʲʰˋʾʸʶˍʰʽ ˋʶ ʷ˄ʰ ˋ˔ʶʵʽʱʴˊʰ˃˃ʰ ˋˍˇ ˇˉˇʾˇ ʹ ˍʽ˃ʺ ˃ʹʵʷ˄ 
ˇˊʾʸʶˍʰʽ ˖ˌ ˁʰʻˈ˂ˇˎ ˉˈ˄ˇˌ ˁʰʽ ʹ ˍʽ˃ʺ ʵʷˁʰ ʷ˖ˌ ʰ˄ˎˉˈ˒ˇˊˇˌ ˉˈ˄ˇˌΦ ʂˋˇ˄ ʰ˒ˇˊʱ ˍʹ˄ ˉʶˊʽˇ˔ʺ 
ʶ˃˒ʱ˄ʽˋʹˌ ˍˇˎ ˉˈ˄ˇˎ ʶˉʽ˂ʷʴʶˍʰʽ  ʲʱˋʹ ʶʽˁˇ˄ʽʵʾˇˎ ˃ʶ ʰˁˊʾʲʶʽʰ ʹ ˉʶˊʽˇ˔ʺ ˍˇˎ ˉˈ˄ˇˎΦ ɶ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ 
ʵʶʵˇ˃ʷ˄˖˄ ʷʵʶʽ˅ʶ ˈˍʽ ˍˇ ˃ʶʴʰ˂ˏˍʶˊˇ ˉˇˋˇˋˍˈ ˍ˖˄ ʶˊʴʰʸˇ˃ʷ˄˖˄ ʴˊʰ˒ʶʾˇˎ ʰ˄ˍʽ˃ʶˍ˖ˉʾʸʶʽ 
˃ˎˇˋˁʶ˂ʶˍʽˁˈ ˉˈ˄ˇΦ ʆʰ ˁˏˊʽʰ ˋʹ˃ʶʾʰ ʶ˃˒ʱ˄ʽˋʹˌ ˍˇˎ ʶʾ˄ʰʽ ˇ ʰˎ˔ʷ˄ʰˌ ˍˇ ˉʾˋ˖ ˃ʷˊˇˌ ˍʹˌ ˉ˂ʱˍʹˌ ˁʰʽ ʹ 
˖˃ʽˁʺ ʸ˗˄ʹΦ ʁ ˃ʷˋˇˌ ˈˊˇˌ ˍˇˎ ˉˈ˄ˇˎ ˇˊʾˋˍʹˁʶ ˍˇ пΦфп ҕ лΦсό ˃ʷˍˊʽˇˌ ˉˈ˄ˇˌ ύΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ 
ʷˊʶˎ˄ʰˌ  ʷʵʶʽ˅ʰ˄ ˈˍʽ ˇʽ ʶˊʴʰʸˈ˃ʶ˄ˇʽ ʴˊʰ˒ʶʾˇˎ ʶ˃˒ʰ˄ʾʸˇˎ˄ ʷ˄ʰ˄ ˃ʷˍˊʽʰ ʷ˄ˍʰˋʹˌ ˉˈ˄ˇ ˋˍʹ˄ ˖˃ʽˁʺ 
ʸ˗˄ʹ ˁʰʽ ʰˎ˔ʶ˄ʽˁʺ ˃ˇʾˊʰ ˍʹˌ ˋˉˇ˄ʵʹ˂ʽˁʺˌ ˋˍʺ˂ʹˌΣ ˁʱˍʽ ˍˇ ˇˉˇʾˇ ʷ˔ʶʽ ʱ˃ʶˋʹ ˋˎˋ˔ʷˍʽˋʹ ˃ʶ ˉʰˊˇˎˋʾʰ 
˃ˎˇˋˁʶ˂ʶˍʽˁʺˌ ˁʰˍʰˉˈ˄ʹˋʹˌ ˂ˈʴ˖ ˍʹˌ ˉʰˊʰˍʶˍʰ˃ʷ˄ʹˌ ˁʰʻʽˋˍʽˁʺˌ  ʻʷˋʹˌΣ ˍʹˌ ˂ʱʻˇˌ ʶˊʴˇ˄ˇ˃ʾʰˌ ˁʽ 
ʰˉˇˎˋʾʰˌ ʱˋˁʹˋʹˌΦ ʅˎ˃ˉʶˊʰˋ˃ʰˍʽˁʱΣ ˉˊˇˍʶʾ˄ʶˍʰʽ ʷ˄ʰ ˉʰˊʶ˃ʲʰˍʽˁˈ ˉˊˈʴˊʰ˃˃ʰ ʱˋˁʹˋʹˌ ˋˍˇ˄ 
ʶˊʴʰˋʽʰˁˈ ˔˗ˊˇΣ ˃ʶ ˋˍˈ˔ˇ ˍʹ˄ ˋˍˇ˔ʶˎˈ˃ʶ˄ʹ ˃ˎʿˁʺ ʶ˄ʵˎ˄ʱ˃˖ˋʹΣ ˍʹ˄ ˋˍʰʻʶˊˇˉˇʾʹˋʹ ˁʰʽ ˍʹ˄ 
ˁʽ˄ʹˍʽˁˈˍʹˍʰΣ ʴʽʰ ˍʹ˄ ˃ʶʾ˖ˋʹ ˍ˖˄ ˋˎ˃ˉˍ˖˃ʱˍ˖˄ ˂ʶʽˍˇˎˊʴ˗˄ˍʰˌ ˃ʰˁˊˇˉˊˈʻʶˋ˃ʰ ˋˍʹ˄ ʵʽʰ˔ʶʾˊʽˋʹ ˍ˖˄ 
˃ˎˇˋˁʶ˂ʶˍʽˁ˗˄ ˁʰˍʰˉˇ˄ʺˋʶ˖˄ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍʹ˄ ʶˊʴʰˋʾʰΦ 
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ɯˋˁʹˋʹ ˁʰʽ ɾˎˇˋˁʶ˂ʶˍʽˁʷˌ ɼʰˁ˗ˋʶʽˌ ϧ ʃʰʻʺˋʶʽˌ 

 
 

 

 

ɳɼʆɹɾɶʅɶ ɾʇʁʅɼɳɽɳʆɹɼʁʇ ʃʁɿʁʇ ʅɳ ɳʄɱɮɵʁɾɳɿʁʇʅ ɱʄɮʊɳɹʁʇ 

 

ɳʽˋʰʴ˖ʴʺ 

           ʁʽ ˃ˎˇˋˁʶ˂ʶˍʽˁʷˌ ʵʽʰˍʰˊʰ˔ʷˌ ʶˉʹˊʶʱʸˇˎ˄ ˃ˏʶˌΣ ˍʷ˄ˇ˄ˍʶˌΣ ˋˎ˄ʵʷˋ˃ˇˎˌΣ ˄ʶˏˊʰΣ ˍˇ ˋˏˋˍʹ˃ʰ ˍˇˎ 

ʰʾ˃ʰˍˇˌ ˁʰʽ ˃ˉˇˊˇˏ˄ ˄ʰ ˉˊˇˁʰ˂ʷˋˇˎ˄ ˍˇ ˋˏ˄ʵˊˇ˃ˇ ˍˇˎ ˁʰˊˉʽʰʾˇˎ ˋ˖˂ʺ˄ʰΣ ˍʶ˄ˇ˄ˍʾˍʽʵʰΣ ˉˈ˄ˇ ˋˍʹ 

˃ʷˋʹΣ ʰˎ˔ʶ˄ʽˁˈ ˋˏ˄ʵˊˇ˃ˇ ʺ ˁʱˉˇʽˇ ˔ˊˈ˄ʽˇ ˉˈ˄ˇΦ ʁ ˔ˊˈ˄ʽˇˌ ˃ˎˇˋˁʶ˂ʶˍʽˁˈˌ ˉˈ˄ˇˌ ʰ˄ʰ˒ʷˊʶˍʰʽ ˋˍˇ˄ 

ˋˎ˄ʶ˔ʺ ˉˈ˄ˇ ˉˇˎ ʴʾ˄ʶˍʰʽ ʰʽˋʻʹˍˈˌ ˋˍʰ ˇˋˍʱΣ ˋˍʽˌ ʰˊʻˊ˗ˋʶʽˌ ˁʰʽ ˋˍˇˎˌ ʽˋˍˇˏˌ ˍˇˎ ˋ˗˃ʰˍˇˌ ˁʰʽ ˉˇˎ 

ʶˉʽ˃ʷ˄ʶʽ ʴʽʰ ˉʶˊʽˋˋˈˍʶˊˇ ʰˉˈ о ˃ʺ˄ʶˌΦ ʁ ˃ˎˇˋˁʶ˂ʶˍʽˁˈˌ ˉˈ˄ˇˌ ˃ˉˇˊʶʾ ˄ʰ ʰˉˇˍʶ˂ʷˋʶʽ ˍʹ˄ ˁˏˊʽʰ ʰʽˍʾʰ 

ʰˉ˗˂ʶʽʰˌ ˉʰˊʰʴ˖ʴʽˁˈˍʹˍʰˌ ˋˍˇ˄ ʶˊʴʰˋʽʰˁˈ ˔˗ˊˇΦ ʅˍʹ˄ ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰΣ ʶʾ˄ʰʽ ˇ ˁˏˊʽˇˌ ˂ˈʴˇ ̩

˃ʰˁˊˇ˔ˊˈ˄ʽʰˌ ʰˉˇˎˋʾʰˌ ʰˉˈ ˍʹ˄ ʶˊʴʰˋʾʰΦ ʆʰ ˋʹ˃ʶʾʰ ˍˇˎ ˋ˗˃ʰˍˇˌ ˉˇˎ ʶˉʹˊʶʱʸˇ˄ˍʰʽ ˉʽˇ ˋˎ˔˄ʱ ʰˉˈ 

˃ˎˇˋˁʶ˂ʶˍʽˁˇˏˌ ˉˈ˄ˇˎˌ ʶʾ˄ʰʽ ˍʰ ˔ʷˊʽʰΣ ˇʽ ˁʰˊˉˇʾΣ ˇʽ ʰʴˁ˗˄ʶˌΣ ˇ ʰˎ˔ʷ˄ʰˌΣ ˇʽ ˗˃ˇʽΣ ʹ ˃ʷˋʹΣ ˍˇ ʽˋ˔ʾˇΣ 

ˁʰʽ ˍʰ ˉˈʵʽʰΦ ʅˎ˔˄ʷˌ ˁʰʽ ʶˉʰ˄ʰ˂ʰ˃ʲʰ˄ˈ˃ʶ˄ʶˌ ʶˊʴʰˋʽʰˁʷˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ όˉΦ˔Φ ˉʰˊʰˍʶˍʰ˃ʷ˄ʹ ˔ˊʺˋʹ 

ˉ˂ʹˁˍˊˇ˂ˇʴʾˇˎύΣ ʺ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˃ʶ ʱʲˇ˂ʹ ˋˍʱˋʹ ˋ˗˃ʰˍˇˌΣ ʺ ˋ˖˃ʰˍʽˁʺ ˁʰˍʰˉˈ˄ʹˋʹΣ ˇ˅ˏ˄ˇˎ˄ 

ʰˎˍʷˌ ˍʽˌ ˉʰʻʺˋʶʽˌΦ 

ɾʷʻˇʵˇˌ 

ɲʶʾʴ˃ʰ 

           ʅˍʹ˄ ʷˊʶˎ˄ʰ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ʶʻʶ˂ˇ˄ˍʽˁʱ ˇʴʵˈ˄ˍʰ ʴˎ˄ʰʾˁʶˌ όƴҐулύ ʹ˂ʽˁʾʰˌ поΦнлҕнΦнл ˁʰʽ ʶˁʰˍˈ˄ 

ʵʷˁʰ ˉʷ˄ˍʶ ʱ˄ʵˊʶˌ (n=12рύ ʹ˂ʽˁʾʰˌ прΣул ҕ мΣрлΣ ˇʽ ˇˉˇʾˇʽ ʰ˄ˍʽ˃ʶˍ˗ˉʽʸʰ˄ ˃ˎˇˋˁʶ˂ʶˍʽˁʷˌ 

ˁʰˍʰˉˇ˄ʺˋʶʽˌΦ ʂ˂ˇʽ ʺˍʰ˄ ʶˊʴʰʸˈ˃ʶ˄ˇʽ ʴˊʰ˒ʶʾˇˎ ʺˍʰ˄ у˖ˊʹˌ ʰˉʰˋ˔ˈ˂ʹˋʹˌ ˁʰʽ ˉˊˇʷˊ˔ˇ˄ˍʰ˄ ʰˉˈ 

ʵʽʰ˒ˇˊʶˍʽˁʱ ʶˉʰʴʴʷ˂˃ʰˍʰ ˈˉ˖ˌΥ ʶˁˉʰʽʵʶˎˍʽˁˇʾΣ ˉˇ˂ʽˍʽˁˇʾ ˃ʹ˔ʰ˄ʽˁˇʾΣ ʶˊʴʰʸˈ˃ʶ˄ˇʽ ˍˊʰˉʷʸʹˌ ˁʰʽ 

˄ˇˋˇˁˇ˃ʶʾˇˎΦ 

ʃʶʽˊʰ˃ʰˍʽˁˈˌ ˋ˔ʶʵʽʰˋ˃ˈˌ  

             ɱʽʰ ˍʹ˄ ˄ʰ ʶˊʶˎ˄ʺˋˇˎ˃ʶ ˍʹ˄ ʷ˄ˍʰˋʹ ʰ˂˂ʱ ˁʰʽ ˍˇ ˋʹ˃ʶʾˇ ˍˇˎ ˉˈ˄ˇˎ ˋʶ ʶˊʴʰʸˇ˃ʷ˄ˇˎˌ ʴˊʰ˒ʶʾˇˎ 

ˉ́ ʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ʵʽʰ˄ˇ˃ʺ  ˍˇˎ ʶˊʴʰ˂ʶʾˇˎ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ʴʽʰ ˍˇ˄ ˉˈ˄ˇΣ άVAS(visual analogue scaleύέΦ 

ʅˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ ʷ˄ˍʰˋʹ ˍˇˎ ˉˈ˄ˇˎ ʹ ˁ˂ʾ˃ʰˁʰ ʲʰˋʾʸʶˍʰʽ ˋʶ ʷ˄ʰ ˋ˔ʶʵʽʱʴˊʰ˃˃ʰ ˋˍˇ ˇˉˇʾˇ ʹ ˍʽ˃ʺ ˃ʹʵʷ˄ 

ˇˊʾʸʶˍʰʽ ˖ˌ ˁʰʻˈ˂ˇˎ ˉˈ˄ˇˌ ˁʰʽ ʹ ˍʽ˃ʺ ʵʷˁʰ ʷ˖ˌ ʰ˄ˎˉˈ˒ˇˊˇˌ ˉˈ˄ˇˌΦ ʂˋˇ˄ ʰ˒ˇˊʱ ˍʹ˄ ˉʶˊʽˇ˔ʺ 

ʶ˃˒ʱ˄ʽˋʹˌ ˍˇˎ ˉˈ˄ˇˎ ʶˉʽ˂ʷʴʶˍʰʽ  ʲʱˋʹ ʶʽˁˇ˄ʽʵʾˇˎ ˃ʶ ʰˁˊʾʲʶʽʰ ʹ ˉʶˊʽˇ˔ʺ ˍˇˎ ˉˈ˄ˇˎ 

ʅˍʰˍʽˋˍʽˁʺ ʰ˄ʱ˂ˎˋʹ 

            ɱʽʰ ˍʹ ˋˍʰˍʽˋˍʽˁʺ ʶˉʶ˅ʶˊʴʰˋʾʰ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ʹ ˉʶˊʽʴˊʰ˒ʽˁʺ ˃ʷʻˇʵˇˌ  SPP 

ʴʽʰ ˍʹ˄ ʰˁˊʽʲʺΣ ˃ʶ ˉˇˋˇˋˍʱΣ ˍ˖˄ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾ˖˄ ̱ ʽ˃ʺΦ   
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ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ 

           ʆʰ ʵʶʵˇ˃ʷ˄ʰ ˉˇˎ ˉˊˇʷˁˎ˕ʰ˄ ʰˉˈ ˍʹ˄ ˋˍʰˍʽˋˍʽˁʺ ʰ˄ʱ˂ˎˋʹ ʰˉˇʵʶʽˁ˄ˏˇˎ˄ ˈˍʽ ˍˇ ˃ʶʴʰ˂ˏˍʶˊˇ 

ˉˇˋˇˋˍˈ ʶˊʴʰʸˇ˃ʷ˄˖˄ ʴˊʰ˒ʶʾˇˎ ʲʽ˗˄ˇˎ˄ ˍʹ˄ ʰʾˋʻʹˋʹ ˍˇˎ ˉˈ˄ˇˎΦ ɮ˄ʰ˂ˎˍʽˁˈˍʶˊʰ ˍo 76.2% ɻ ʺ˂˖ˋʶ 

ˈˍʽ ˄ʽ˗ʻˇˎ˄ ˉˈ˄ˇ ˁʰˍʱ ˍʹ˄ ʶˊʴʰˋʾʰ ˁʰʽ ʷˉʶʽˍʰ ʰˉˈ ʰˎˍʺΣ ʶ˄˗ ˃ˈ˄ˇ ˍˇ ноΦу҈ ʵʺ˂˖ˋʶ ˉ˗ˌ ʵʶ˄ ʷ˔ʶʽ 

ˁʰ˃ʾʰ ʰʾˋʻʹˋʹ ˉˈ˄ˇˎΦ ʆʰ ˁˎˊʽˈˍʶˊʰ ˋʹ˃ʶʾʰ ˉˇˎ ˒ʱ˄ʹˁʶ ʷ˄ʰ ʶˉʹˊʶʱʸˇ˄ˍʰʽ ʰˉˈ ˍʹ˄ ʶˊʴʰˋʾʰ ʺˍʰ˄ ˇ 

ʰˎ˔ʷ˄ʰˌ ό ртΦл҈ύΣ ˍˇ ˉʱ˄˖ ˃ʷˊˇˌ ˍʹˌ ˉ˂ʱˍʹˌ όуΦу҈ύ ʰ˂˂ʱ ˁʰʽ ˇʽ ˗˃ˇʽ ˃ʶ ˉˇˋˇˋˍˈ тΦп҈Φ ʂˋˇ˄ ʰ˒ˇˊʱ 

ˍʹ˄ ʷ˄ˍʰˋʹ ˍˇˎ ˉˈ˄ˇˎΣ ˇ ˃ʷˍˊʽˇˌ ˉˈ˄ˇˌ ʺˍʰ˄ ʹ ˋˎ˄ʹʻʷˋˍʶˊʹ ʰˉʱ˄ˍʹˋʹ ό ооΦт҈ύΦ ɶ ʰˉʱ˄ˍʹˋʹ ʶ˂ʰ˒ˊˏˌ 

ˉˈ˄ˇˌ ˁʰˍʶʾ˔ʶ ˍˇ фΦн҈ Σ ˇ ˃ʷˍˊʽˇˌ ˉˊˇˌ ʷ˄ˍˇ˄ˇˌ ˉˈ˄ˇˌ ˁʰʽ ˇ ʶ˂ʰ˒ˊˏˌ ˉˊˇˌ ˃ʷˍˊʽˇ ʰˉˇˍʶ˂ˇˏˋʰ˄ ˍˇ 

8.1%.   

ʅˎʸʺˍʹˋʹ - ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ 

          ɾʶ ʲʱˋʹ ˍʹ˄ ˉʰˊʰˉʱ˄˖ ˃ʶ˂ʷˍʹ ˉˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶΣ ʰˉˇʵʶʽˁ˄ˏʶˍʰʽ ˈˍʽ ˇ ˔˗ˊˇˌ 

ʶˊʴʰˋʾʰˌΣ ʷ˔ʶʽ ˋˎ˄ʵʶʻʶʾ ˋʶ ˎ˕ʹ˂ˈ ˉˇˋˇˋˍˈ ˃ʶ ˃ˎˇˋˁʶ˂ʶˍʽˁʷˌ ʵʽʰˍʰˊʰ˔ʷˌ ˁʰʽ ˋˎ˃ˉˍ˗˃ʰˍʰ 

ˍʰ ˇˉˇʾʰ ʰˉˇ˒ʷˊˇˎ˄ ʶˉʽʸʺ˃ʽʶˌ ʶˉʽˉˍ˗ˋʶʽˌ ˋˍʹ˄ ˎʴʶʾʰ ʰ˂˂ʱ ˁʰʽ ˋˍʹ˄ ˉʰˊʰʴ˖ʴʽˁˈˍʹˍʰ ˍ˖˄ 

ʶˊʴʰʸˇ˃ʷ˄˖˄Φ ʁ ˔ˊˈ˄ʽˇˌ ˉˈ˄ˇˌ ˉˇˎ ʵʹ˃ʽˇˎˊʴʶʾˍʶ ˋˍˇˎˌ ʶˊʴʰʸˇ˃ʷ˄ˇˎˌΣ ˋˎ˄ʺʻ˖ˌ ˂ˈʴ˖ 

˂ʰ˄ʻʰˋ˃ʷ˄ʹˌ ˋˍʱˋʹˌ ˍˇˎ ˋ˗˃ʰˍˇˌ ʺ ʶˉʰ˄ʰ˂ʰ˃ʲʰ˄ˇ˃ʷ˄˖˄ ˁʽ˄ʺˋʶ˖˄Σ ˍˇˎ ̩ ʶˉʹˊʶʱʸʶʽ 

ˇˎˋʽʰˋˍʽˁʱ ˋˍʹ˄ ˋˎʴˁʷ˄ˍˊ˖ˋʹΣ ˍʹ˄ ʰˉˈʵˇˋʹ ʰ˂˂ʱ ˁʰʽ ˉˇ˂˂ʷˌ ˒ˇˊʷˌ ˁʰʽ ˋˍʹ˄ ʵʽʱʻʶˋʹΦ 

ɮ˄ʰ˂ˎˍʽˁˈˍʶˊʰΣ ˈˉ˖ˌ ˒ʱ˄ʹˁʶ ˁʰʽ ˋˍʹ˄ ˋˍʰˍʽˋˍʽˁʺ ʰ˄ʱ˂ˎˋʹΣ ˍˇ тсΦн҈ ˍ˖˄ ʶˊʴʰʸˇ˃ʷ˄˖˄ 

ʵʺ˂˖ˋʶ ˈˍʽ ˉʱˋ˔ʶʽ ʰˉˈ ˉˈ˄ˇ ˋʶ ˁʱˉˇʽʰ ˉʶˊʽˇ˔ʺ ˍˇˎ ˋ˗˃ʰˍˇˌ ˃ʶ ˍʹ˄ ʷ˄ˍʰˋʹ ˍˇˎ ˄ʰ 

ˁˎ˃ʰʾ˄ʶˍʰʽ ˋʶ ʷ˄ʰ˄ ˃ʷˍˊʽˇ ʶˉʾˉʶʵˇ. ʅˎ˃ˉʶˊʰˋ˃ʰˍʽˁʱΣ ˉˊˇˍʶʾ˄ʶˍʰʽ ʷ˄ʰ ˉʰˊʶ˃ʲʰˍʽˁˈ ˉˊˈʴˊʰ˃˃ʰ 

ʱˋˁʹˋʹˌ ˋˍˇ˄ ʶˊʴʰˋʽʰˁˈ ˔˗ˊˇΣ ˃ʶ ˋˍˈ˔ˇ ˍʹ˄ ˋˍˇ˔ʶˎˈ˃ʶ˄ʹ ˃ˎʿˁʺ ʶ˄ʵˎ˄ʱ˃˖ˋʹΣ ˍʹ˄ ˋˍʰʻʶˊˇˉˇʾʹˋʹ 

ˁʰʽ ˍʹ˄ ˁʽ˄ʹˍʽˁˈˍʹˍʰΣ ʴʽʰ ˍʹ˄ ˃ʶʾ˖ˋʹ ˍ˖˄ ˋˎ˃ˉˍ˖˃ʱˍ˖˄ ˂ʶʽˍˇˎˊʴ˗˄ˍʰˌ ˃ʰˁˊˇˉˊˈʻʶˋ˃ʰ ˋˍʹ˄ 

ʵʽʰ˔ʶʾˊʽˋʹ ˍ˖˄ ˃ˎˇˋˁʶ˂ʶˍʽˁ˗˄ ˁʰˍʰˉˇ˄ʺˋʶ˖˄ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍʹ˄ ʶˊʴʰˋʾʰΦ 

ɰʽʲ˂ʽˇʴˊʰ˒ʾʰ 
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ASSESSMENT OF MUSCULOSKELETAL PAIN IN OFFICE WORKERS. 

Kourtis G., Pierrou K., Sakellari P., Beneka A. 

 

Democritus University of Thrace, School of Physical Education and Sport Science 

 

Abstract 

The occurrence of work-related musculoskeletal strains is a major health problem for workers, 

especially those whose work requires prolonged periods of sitting. More specifically, office workers 

present with neck, shoulder and upper back pain, a symptom related to the work environment. The 

aim of this study was to study and detect the intensity of pain and its areas of occurrence in office 

ǿƻǊƪŜǊǎΦ 9ƛƎƘǘȅ ǿƻƳŜƴ ό ƴҐулύ ŀƎŜŘ поΦнлҕнΦнл ŀƴŘ ƻƴŜ ƘǳƴŘǊŜŘ ŀƴŘ ǘǿŜƴǘȅ ƳŜƴ ό ƴҐмнлύ ŀƎŜŘ 

прΦулҕмΦрл ǾƻƭǳƴǘŜŜǊŜŘ ǘƻ Ǉŀrticipate in the study. All of them were office workers, 8hours of 

employment. A distribution of the pain assessment tool, "VAS(visual analogue scale)" . According to 

pain intensity the scale is based on a graph in which a value of zero is defined as no pain and a value 

of ten to intolerable pain. With regard to the area of pain occurrence, the area of pain is selected on 

the basis of an icon with precision. Analysis of the data showed that the majority of office workers 

experience musculoskeletal pain. The main sites of its occurrence are the neck and shoulder girdle. 

¢ƘŜ ƳŜŀƴ Ǉŀƛƴ ǎŎƻǊŜ ǿŀǎ ŘŜŦƛƴŜŘ ŀǎ пΦфп ҕ лΦс ( moderate pain ). The results of the study showed that 

office workers experience a moderate intensity pain in the shoulder girdle and cervical spine, which 

has a direct correlation with the presence of musculoskeletal strain due to prolonged sitting, incorrect 

ergonomics and lack of exercise. In conclusion, an interventional workplace exercise program is 

proposed, aiming at targeted muscular strengthening, stabilization and mobility, to reduce symptoms, 

working in the long term to manage work-related musculoskeletal stress. 

Key words: pain, office workers, cervical spine, shoulder girdle, musculoskeletal strains. 
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ɶ ɮʇʆʁʃʄʁɼɮɽʁʇɾɳɿɶ ɾʇʁʃɳʄɹʆʁɿɹɮɼɶ ɮʃɳɽɳʇɸɳʄʍʅɶ ɾɳ ʆɶ ʋʄɶʅɶ FOAM ROLLER: 

ɰɹɰɽɹʁɱʄɮʊɹɼɶ ɮɿɮʅɼʁʃɶʅɶ 

ʃʰ˄ʰʴʽ˖ˍˇˉˇˏ˂ˇˎ ʃΦΣ ɾʱ˂˂ʽˇˎ ʃΦΣ ɲˇˏʵʰ ɳΦΣ ɱʽˇ˒ˍˋʾʵˇˎ ɮΦ 

 

ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʅ˔ˇ˂ʺ ɳˉʽˋˍʺ˃ʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ ɮʻ˂ʹˍʽˋ˃ˇˏ 

 

ʃʶˊʾ˂ʹ˕ʹ 

  ɶ ˃ʷʻˇʵˇˌ ʰˎˍˇˉˊˇˁʰ˂ˇˏ˃ʶ˄ʹˌ ˃ˎˇˉʶˊʽˍˇ˄ʽʰˁʺˌ ʰˉʶ˂ʶˎʻʷˊ˖ˋʹˌ ˃ʶ ˍʹ ˔ˊʺˋʹ Foam Roller 

όʰ˒ˊ˗ʵʹˌ ˁˏ˂ʽ˄ʵˊˇˌύ ʶʾ˄ʰʽ ʶˎˊʷ˖ˌ ʵʽʰʵʶʵˇ˃ʷ˄ʹ ˍʰ ˍʶ˂ʶˎˍʰʾʰ ˔ˊˈ˄ʽʰΦ ɮ˄ ˁʰʽ ˍʰ ˉˊ˗ˍʰ ˔ˊˈ˄ʽʰ 

˔ˊʹˋʽ˃ˇˉˇʽˇˏˍʰ˄ ˖ˌ ˃ʷˊˇˌ ˍʹˌ ʰˉˇʻʶˊʰˉʶʾʰˌ ˃ʶˍʱ ʰˉˈ ʰʻ˂ʹˍʽˁʷˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌΣ ˈ˂ˇ ˁʰʽ 

ˉʶˊʽˋˋˈˍʶˊˇ ˉʰˊʰˍʹˊˇˏ˃ʶ ˈˍʽ ʹ ˔ˊʺˋʹ ˍˇˎ ʷ˔ʶʽ ʴʾ˄ʶʽ ʰ˄ʰˉˈˋˉʰˋˍˇ ˁˇ˃˃ʱˍʽ ˍʹˌ ˉˊˇʻʷˊ˃ʰ˄ˋʹˌΦ 

ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ʲʽʲ˂ʽˇʴˊʰ˒ʽˁʺˌ ʰ˄ʰˋˁˈˉʹˋʹˌ ʺˍʰ˄ ˄ʰ ˃ʶ˂ʶˍʺˋʶʽ ˃ʽʰ ˉ˂ʹʻ˗ˊʰ ˋˏʴ˔ˊˇ˄˖˄ 

ʶˊʶˎ˄˗˄ ˉˇˎ ʶ˅ʷˍʰʸʰ˄ ˍʹ˄ ʶˉʾʵˊʰˋʹ ˍʹˌ ˔ˊʺˋʹˌ ˍˇˎ Foam Roller ̟ ˌ ˃ʷˋˇ ʰ˄ʱˉˍˎ˅ʹˌ ̱ ʹˌ ʰˉˈʵˇˋʹˌ ʺ 

˖ˌ ˃ʷˋˇ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˃ʶˍʱ ʰˉˈ ʷ˄ˍˇ˄ʹ ˃ˎʿˁʺ ˁʰˍʰˉˈ˄ʹˋʹΦ ɳˉʽˉ˂ʷˇ˄ ˋˁˇˉˈˌ ʺˍʰ˄ ʹ ˋˎʴˁʷ˄ˍˊ˖ˋʹ 

ˉˊ˖ˍˇˁˈ˂˂˖˄ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˁʰʽ ʱˋˁʹˋʹˌ ˁʰʻ˗ˌ ʶˉʾˋʹˌ ˁʰʽ ʹ ˋˏʴˁˊʽˋʹ ˃ʶ ʱ˂˂ʶˌ ˃ʶʻˈʵˇˎˌ 

ʰˎˍˇˉˊˇˁʰ˂ˇˏ˃ʶ˄ʹˌ ˃ˎˇˉʶˊʽˍˇ˄ʽʰˁʺˌ ʰˉʶ˂ʶˎʻʷˊ˖ˋʹˌ ʺ ʻʶˊʰˉʶʾʶˌΣ ˗ˋˍʶ ˄ʰ ˂ʹ˒ʻˇˏ˄ ˋʹ˃ʰ˄ˍʽˁʱ 

ˋˎ˃ˉʶˊʱˋ˃ʰˍʰ ʴʽʰ ˍʹ˄ ˔ˊʺˋʹΣ ˍʹ ʵˎ˄ʰ˃ʽˁʺ ˍ˖˄ ˉˊ˖ˍˇˁˈ˂˂˖˄ ˁʰʽ ˍ˖˄ ˃ʶʻˈʵ˖˄ ˉˇˎ ʶ˒ʰˊ˃ˈˋˍʹˁʰ˄ 

ˋʶ ˁʱʻʶ ˉʶˊʾˉˍ˖ˋʹΦ ʃˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˃ʽʰ ˇ˂ˇˁ˂ʹˊ˖˃ʷ˄ʹ ˁʰʽ ʵˇ˃ʹ˃ʷ˄ʹ ʲʽʲ˂ʽˇʴˊʰ˒ʽˁʺ ʰ˄ʰʸʺˍʹˋʹ 

˃ʶ ˍʹ ˔ˊʺˋʹ ˃ʹ˔ʰ˄˗˄ ʰ˄ʰʸʺˍʹˋʹˌ PubMed, Google Scholar, PEDro ˁʰʽ Cochrane LibraryΦ ʅˎ˄ˇ˂ʽˁʱ 

ʶˉʽ˂ʷ˔ʻʹˁʰ˄ по ʷˊʶˎ˄ʶˌ ˅ʷ˄ʹˌ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰˌ ʵʹ˃ˇˋʽʶˎ˃ʷ˄ʶˌ ˋʶ ʷʴˁˎˊʰ ˉʶˊʽˇʵʽˁʱ ʰˉˈ ˍˇ нлмп ʷ˖ˌ 

ˍˇ нлнн ˉˇˎ ˉ˂ʹˊˇˏˋʰ˄ ˍʰ ˁˊʽˍʺˊʽʰ ˍʹˌ ʷˊʶˎ˄ʰˌΦ ɮˉˈ ˍʹ˄ ˃ʶ˂ʷˍʹ ˍ˖˄ ʶˊʶˎ˄˗˄ ʵʽʰˉʽˋˍ˗ʻʹˁʶ ˈˍʽ ˍˇ 

Foam Roller ˖ˌ ˃ʷˊˇˌ ˍʹˌ ˉˊˇʻʷˊ˃ʰ˄ˋʹˌ ˃ˉˇˊʶʾ ˄ʰ ˋˎ˃ʲʱ˂ʶʽ ˋˍʹ˄ ʰˏ˅ʹˋʹ ˍˇˎ ʶˏˊˇˎˌ ˁʾ˄ʹˋʹˌ ˍ˖˄ 

ʰˊʻˊ˗ˋʶ˖˄Σ ˄ʰ ʲʶ˂ˍʽ˗ˋʶʽ ˍʹ˄ ʰˉˈʵˇˋʹ ˋˍʹ˄ ʶˎˁʽ˄ʹˋʾʰΣ ˋˍˇ ʱ˂˃ʰ ˃ʶ ʰ˄ˍʽ˃ʶˍʰʻʶˍʽˁʺ ˁʾ˄ʹˋʹ ˁʰʽ ˋʶ 

ˇˊʽˋ˃ʷ˄ʶˌ ˉʶˊʽˉˍ˗ˋʶʽˌ ˍʹ˄ ʽˁʰ˄ˈˍʹˍʰ ʰ˄ʱˉˍˎ˅ʹˌ ˍʰ˔ˏˍʹˍʰˌ ˋʶ ʵˇˁʽ˃ʰˋʾʶˌ ˋˉˊʽ˄ˍΦ ʍˌ ˃ʷˊˇˌ 

ʰˉˇʻʶˊʰˉʶʾʰˌ ˇʽ ˉʶˊʽˋˋˈˍʶˊʶˌ ˃ʶ˂ʷˍʶˌ ʰ˄ʰ˒ʷˊˇˎ˄ ˍʹ˄ ʶˎʶˊʴʶˍʽˁʺ ʶˉʾʵˊʰˋʹ ˍˇˎ Foam Roller ˋˍʹ˄ 

ʵʽʰˍʺˊʹˋʹ ˍˇˎ ʶˏˊˇˎˌ ˁʾ˄ʹˋʹˌΣ ˋˍʹ ˃ʶʾ˖ˋʹ ˍˇˎ ˃ˎʿˁˇˏ ˉˈ˄ˇˎ ˁʰʽ ˋˍʹ˄ ʰˉˇ˃ʱˁˊˎ˄ˋʹ ˍˇˎ ʴʰ˂ʰˁˍʽˁˇˏ 

ˇ˅ʷ˖ˌΦ ʍˌ ˉˊˇˌ ˍʹ˄ ʽʵʽˇʵʶˁˍʽˁˈˍʹˍʰ ʵʶ˄ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ʶˉʹˊʶʱʸʶˍʰʽ ʹ ʰˉˈʵˇˋʹ ˃ʶ ˍʹ ˔ˊʺˋʹ Foam Roller. 

ɳʾ˄ʰʽ ˋʹ˃ʰ˄ˍʽˁˈ ˄ʰ ʴ˄˖ˊʾʸˇˎ˃ʶ ˍʹ ˋ˖ˋˍʺ ˃ʷʻˇʵˇ ˉʰˊʷ˃ʲʰˋʹˌ ˃ʶ ˍʹ ˔ˊʺˋʹ ˍˇˎ Foam Roller ̱ ˈˋˇ ˁʰˍʱ 

ˍʹ˄ ˉʶˊʾˇʵˇ ˍʹˌ ˉˊˇʻʷˊ˃ʰ˄ˋʹˌ ˈˋˇ ˁʰʽ ʴʽʰ ˍʹ˄ ˉʶˊʾˇʵˇ ˍʹˌ ʰˉˇʻʶˊʰˉʶʾʰˌ ˗ˋˍʶ ˇʽ ɼʰʻʹʴʹˍʷˌ 

ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˄ʰ ˋ˔ʶʵʽʱʸˇˎ˄ ˋ˖ˋˍʱ ˉˊ˖ˍˈˁˇ˂˂ʰ ʶ˒ʰˊ˃ˇʴʺˌ ʴʽʰ ˍʹ ˃ʶʴʽˋˍˇˉˇʾʹˋʹ ˍ˖˄ 

ʶˎʶˊʴʶˍʽˁ˗˄ ʶˉʽʵˊʱˋʶ˖˄ ˍʹˌ ʰˎˍˇˉˊˇˁʰ˂ˇˏ˃ʶ˄ʹˌ ˃ʱ˂ʰ˅ʹˌΦ  

ɽʷ˅ʶʽˌ ˁ˂ʶʽʵʽʱ: Foam RollerΣ ˉˊˇʻʷˊ˃ʰ˄ˋʹΣ ʰˉˇʻʶˊʰˉʶʾʰΣ ʰˉˈʵˇˋʹ 

 

ɲʽʶˏʻˎ˄ˋʹ ʰ˂˂ʹ˂ˇʴˊʰ˒ʾʰˌΥ 

ʃʰ˄ʰʴʽ˖ˍˇˉˇˏ˂ˇˎ ʃʰ˄ʰʴʽ˗ˍʰ 

ɲʽʶˏʻˎ˄ˋʹΥ  ʊˇˊ˃ʾ˖˄ˇˌ нпр-нптΣ мсноо ɰˏˊ˖˄ʰˌ ɮˍˍʽˁʺ 

ʆʹ˂.: 6946825479 / 2107668000 

E-mail: info@pointofyou.gr   
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ɯˋˁʹˋʹ ˁʰʽ ɾˎˇˋˁʶ˂ʶˍʽˁʷˌ ɼʰˁ˗ˋʶʽˌ ϧ ʃʰʻʺˋʶʽˌ 

 
 

 

 

ɶ ɮʇʆʁʃʄʁɼɮɽʁʇɾɳɿɶ ɾʇʁʃɳʄɹʆʁɿɹɮɼɶ ɮʃɳɽɳʇɸɳʄʍʅɶ ɾɳ ʆɶ ʋʄɶʅɶ FOAM ROLLER: 

ɰɹɰɽɹʁɱʄɮʊɹɼɶ ɮɿɮʅɼʁʃɶʅɶ 

 

ɳʽˋʰʴ˖ʴʺ 

ʁ ʰ˒ˊ˗ʵʹˌ ˁˏ˂ʽ˄ʵˊˇˌ όFoam Rollerύ ʶʾ˄ʰʽ ˃ʽʰ ˋˏʴ˔ˊˇ˄ʹ ˍʶ˔˄ʽˁʺ ʵʽʱˍʰˋʹˌ ˉˇˎ ˋˍˈ˔ˇ ʷ˔ʶʽ ˍʹ˄ 
ʰˏ˅ʹˋʹ ˍʹˌ ʶ˂ʰˋˍʽˁˈˍʹˍʰˌ ˍ˖˄ ˃ˎ˗˄Φ ɶ ˍʶ˔˄ʽˁʺ ˍʹˌ ˃ˎˇˉʶˊʽˍˇ˄ʽʰˁʺˌ ʰˉʶ˂ʶˎʻʷˊ˖ˋʹˌ όaȅƻŦŀǎŎƛŀƭ 
Release - aCwύ ʰ˄ʰˉˍˏ˔ʻʹˁʶ ʰˉˈ ˍˇ˄ .ŀǊƴŜǎ όмффтύ ʴʽʰ ˍʹ ˃ʶʾ˖ˋʹ ˍʹˌ ʽ˄˗ʵˇˎˌ ˉˊˇˋˁˈ˂˂ʹˋʹˌ ˃ʶˍʰ˅ˏ 
ˍ˖˄ ˋˍˊ˖˃ʱˍ˖˄ ˍʹˌ ˉʶˊʽˍˇ˄ʾʰˌΦ ʅˍʰ ˉ˂ʰʾˋʽʰ ʰˎˍʺˌ ˍʹˌ ˍʶ˔˄ʽˁʺˌ ʰ˄ʰˉˍˏ˔ʻʹˁʶ ˃ʾʰ ˋˏʴ˔ˊˇ˄ʹ ˍʶ˔˄ʽˁʺΣ 
ʹ ʰˎˍˇˉˊˇˁʰ˂ˇˏ˃ʶ˄ʹ ˃ˎˇˉʶˊʽˍˇ˄ʽʰˁʺ ʰˉʶ˂ʶˎʻʷˊ˖ˋʹό{ŜƭŦ aȅƻŦŀǎŎƛŀƭ wŜƭŜŀǎŜ - {awύΣ ʹ ˇˉˇʾʰ 
ʶ˒ʰˊ˃ˈʸʶˍʰʽ ˋʶ ˍʶ˔˄ʽˁʷˌ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ ʶˊʴʰ˂ʶʾʰ ˈˉ˖ˌ ˍʰ Foam RƻƭƭŜǊǎΣ ˃ˉʱ˂ʶˌ ˍˇˎ ˍʷ˄ʽˌ ˁʰʽ 
ʱ˂˂ʰ ˊˇ˂ʱ ˃ʶ ʵʽʰ˒ˇˊʶˍʽˁʱ ˋ˔ʺ˃ʰˍʰ ˁʰʽ ˋˁ˂ʹˊˈˍʹˍʰΦ ʆʰ ʶˊʴʰ˂ʶʾʰ ʰˎˍʱ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ 
ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ʶˉʽ˃ʹˁˎ˄ʻˇˏ˄ ˇʽ ˃ˎʿˁʷˌ ʾ˄ʶˌ ˁʰʽ ʹ ˉʶˊʽˍˇ˄ʾʰΣ ʶ˄˗ ˍʰˎˍˈ˔ˊˇ˄ʰ ʵʹ˃ʽˇˎˊʴˇˏ˄ ˃ʾʰ 
ʽˋ˔ʰʽ˃ʽˁʺ ˋˎ˃ˉʾʶˋʹ ˈˉ˖ˌ ʰˁˊʽʲ˗ˌ ˋˎ˃ʲʰʾ˄ʶʽ ˃ʶ ˍˇ ʲʶ˂ˇ˄ʽˋ˃ˈ ʺ ˍʹ ˃ʱ˂ʰ˅ʹΦ ɾʶ ˍˇ˄ ˍˊˈˉˇ ʰˎˍˈ 
ʰˎ˅ʱ˄ʶˍʰʽ ʹ ʻʶˊ˃ˇˁˊʰˋʾʰ ˍˇˎ ˃ʰ˂ʰˁˇˏ ʽˋˍˇˏ ˁʰʽ ʰˉˇˁʰʻʾˋˍʰˍʰʽ ʹ ˋ˔ʷˋʹ ˃ʺˁˇˎˌ-ʷ˄ˍʰˋʹˌ ˍ˖˄ ˃ˎ˗˄ 
ˉˊʽ˄ ʰˉˈ ˃ʽʰ ˉˊˇˉˈ˄ʹˋʹ ό/ƭŀǊƪ ϧ wǳǎǎŜƭƭΣ нллфύΦ  

ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ʲʽʲ˂ʽˇʴˊʰ˒ʽˁʺˌ ʰ˄ʰˋˁˈˉʹˋʹˌ ʺˍʰ˄ ˄ʰ ˃ʶ˂ʶˍʺˋʶʽ ˃ʽʰ ˉ˂ʹʻ˗ˊʰ 
ˋˏʴ˔ˊˇ˄˖˄ ʶˊʶˎ˄˗˄ ˉˇˎ ʶ˅ʶˍʱʸʶʽ ˍˇ ˊˈ˂ˇ ˍʹˌ ˔ˊʺˋʹˌ ˍˇˎ Foam Roller ˋʰ˄ ˃ʷˋˇ ʰ˄ʱˉˍˎ˅ʹˌ ˍʹˌ 
ʰˉˈʵˇˋʹˌ ʺ ˋʰ˄ ˃ʷˋˇ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˃ʶˍʱ ʰˉˈ ʷ˄ˍˇ˄ʹ ˃ˎʿˁʺ ˁʰˍʰˉˈ˄ʹˋʹΦ  

ɾʷʻˇʵˇˌ 

ɲʽʰʵʽˁʰˋʾʰ 

ʃˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˃ʽʰ ˇ˂ˇˁ˂ʹˊ˖˃ʷ˄ʹ ˁʰʽ ʵˇ˃ʹ˃ʷ˄ʹ ʲʽʲ˂ʽˇʴˊʰ˒ʽˁʺ ʰ˄ʰʸʺˍʹˋʹ ˃ʶ ˍʹ ˔ˊʺˋʹ 
˃ʹ˔ʰ˄˗˄ ʰ˄ʰʸʺˍʹˋʹˌ PubMed, Google Scholar, PEDro ˁʰʽ Cochrane LibraryΦ ʁʽ ʷˊʶˎ˄ʶˌ ˉˇˎ 
ʶˉʽ˂ʷ˔ʻʹˁʰ˄ ˉ˂ʹˊˇˏˋʰ˄ ˍʰ ʶ˅ʺˌ ˁˊʽˍʺˊʽʰ ʷ˄ˍʰ˅ʹˌΥ ʰύ ʰ˅ʽˇ˂ˇʴʹ˃ʷ˄ʶˌΣ ʰʴʴ˂ˈ˒˖˄ʶˌ ʵʹ˃ˇˋʽʶˏˋʶʽˌ ˃ʶ 
ˁˊʽˍʷˌΣ ʲύ ʷˊʶˎ˄ʶˌ ˉˇˎ ˃ʶˍˊˇˏˋʰ˄ ˍʽˌ ʶˉʽʵˊʱˋʶʽˌ ˍʹˌ ʰˎˍˇˉˊˇˁʰ˂ˇˏ˃ʶ˄ʹˌ ˃ˎˇˉʶˊʽˍˇ˄ʽʰˁʺˌ 
ʰˉʶ˂ʶˎʻʷˊ˖ˋʹˌ ˃ʶ ˍʹ ˔ˊʺˋʹ Foam Roller ˋˍˇ ʶˏˊˇˌ ˁʾ˄ʹˋʹˌ ˍ˖˄ ʰˊʻˊ˗ˋʶ˖˄Σ ˍʹ ʵˏ˄ʰ˃ʹΣ ˍʹ˄ 
ʽˋˇˊˊˇˉʾʰΣ ˍˇ˄ ˇ˅ˏ ˃ˎʿˁˈ ˉˈ˄ˇΣ ˍʹ˄ ʰʾˋʻʹˋʹ ˍˇˎ ˉˈ˄ˇˎ ˁʰʽ ˍʹ ˃ˎʿˁʺ ʰˉˈʵˇˋʹΣ ʴύ ʷˊʶˎ˄ʶˌ ˉˇˎ 
ˋˏʴˁˊʽ˄ʰ˄ ʷ˄ʰ ˉˊˈʴˊʰ˃˃ʰ ˉʰˊʷ˃ʲʰˋʹˌ ˃ʶ ˔ˊʺˋʹ Foam Roller ˃ ʶ ʱ˂˂ʹ ˉʰˊʶ˃ʲʰˍʽˁʺ ˃ʷʻˇʵˇ ʺ ˁʰʽ ˃ʶ 
˃ʽʰ ˇ˃ʱʵʰ ʶ˂ʷʴ˔ˇˎ ˁʰʽ ʵύ ʷˊʶˎ˄ʶˌ ˉˇˎ ˋˎ˄ʷˁˊʽ˄ʰ˄ ʵˏˇ ˉˊˇʴˊʱ˃˃ʰˍʰ ˉʰˊʷ˃ʲʰˋʹˌ ˃ʶ ˔ˊʺˋʹ 
ʵʽʰ˒ˇˊʶˍʽˁ˗˄ Foam Roller ʺ ʱ˂˂˖˄ ˋˎˋˁʶˎ˗˄ ʵˈ˄ʹˋʹˌΦ ʅˎ˄ˇ˂ʽˁʱ ʶˉʽ˂ʷ˔ʻʹˁʰ˄ по ʷˊʶˎ˄ʶˌ ˅ʷ˄ʹˌ 
ʲʽʲ˂ʽˇʴˊʰ˒ʾʰˌ ʵʹ˃ˇˋʽʶˎ˃ʷ˄ʶˌ ˋʶ ʷʴˁˎˊʰ ˉʶˊʽˇʵʽˁʱ ʰˉˈ ˍˇ нлмп ʷ˖ˌ ˍˇ нлннΣ ˉʾ˄ʰˁʰˌ мΦ  

 

ʃʾ˄ʰˁʰˌ мΦ ʅˎʴˁʶ˄ˍˊ˖ˍʽˁˈˌ ˉʾ˄ʰˁʰˌ ʰˊʻˊˇʴˊʰ˒ʾʰˌ 

ɸʷ˃ʰ ˃ʶ˂ʷˍʹˌ ʋˊˇ˄ˇ˂ˇʴʾʰ ɮˊʽʻ˃ˈˌ ʱˊʻˊ˖˄ 

Foam Roller ˁ ʰʽ ̄ ˊˇʻʷˊ˃ʰ˄ˋʹ 2016-2022 n=16 

Foam Roller ˁ ʰʽ ʰˉˇʻʶˊʰˉʶʾʰ 2015-2021 n=10 

Foam Roller ˁ ʰʽ ʶˏˊˇˌ ˁʾ˄ʹˋʹˌ 2015-2020 n=7 

Foam Roller ˁ ʰʽ ʽʵʽˇʵʶˁˍʽˁˈˍʹˍʰ 2014-2019 n=3 

ɮ˄ʰˋˁˇˉʺˋʶʽˌ ˃ʶ Foam Roller 2015-2022 n=7 
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ʁ ˊˈ˂ˇˌ ˍˇˎ Foam Roller ̟ ˌ ˃ʷˊˇˌ ˍʹˌ ˉˊˇʻʷˊ˃ʰ˄ˋʹˌ ˁʰʽ ʰˉˇʻʶˊʰˉʶʾʰˌ 

ʇˉʱˊ˔ˇˎ˄ ˉˇ˂˂ˇʾ ˍˊˈˉˇʽ ʴʽʰ ˍʹ˄ ʶ˄ʾˋ˔ˎˋʹ ˍʹˌ ʰˉˈʵˇˋʹˌ ˃ʷˋ˖ ʶ˄ˈˌ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇˎ 
ˉˊˇˉˇ˄ʹˍʽˁˇˏ ˉˊˇʴˊʱ˃˃ʰˍˇˌΦ ʅˍʹ˄ ˉʰˊˇˏˋʰ ʲʽʲ˂ʽˇʴˊʰ˒ʽˁʺ ʷˊʶˎ˄ʰ ˃ʶ Foam RollerΣ ʹ ʰˉˈʵˇˋʹ 
ʰ˅ʽˇ˂ˇʴʺʻʹˁʶ ˃ʶ ʽˋˇˁʽ˄ʹˍʽˁʷˌ ˃ʶˍˊʺˋʶʽˌΣ ʵʽʱ˒ˇˊˇˎˌ ˍˏˉˇˎˌ ʰ˂˃ʱˍ˖˄Σ ˃ʶˍˊʺˋʶʽˌ ʶˎ˂ˎʴʽˋʾʰˌΣ 
ˍʰ˔ˏˍʹˍʰˌ ˋˉˊʽ˄ˍ ˁʰʽ ʶˎˁʽ˄ʹˋʾʰˌ ˃ʶˍʱ ʰˉˈ ˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ ʰˋˁʺˋʶ˖˄ Foam Roller. (Sua et al. 2016; 
Behara & Jacobson 2017; Kopec et al. 2017).  

ɾʽʰ ʶ˄ʽʰʾʰ ˋˎ˄ʶʵˊʾʰ ʱˋˁʹˋʹˌ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˋˎ˄ʺʻ˖ˌ ˍʷˋˋʶˊʽˌ ˒ʱˋʶʽˌΥ ˉˊˇʻʷˊ˃ʰ˄ˋʹΣ 
ʵʽʱˍʰˋʹΣ ˉˊˇˉˈ˄ʹˋʹ ˒ˎˋʽˁ˗˄ ʽˁʰ˄ˇˍʺˍ˖˄ ʺ ʶʽʵʽˁʺ ˉˊˇˉˈ˄ʹˋʹ ʰʻ˂ʺ˃ʰˍˇˌ ˁʰʽ ʰˉˇʻʶˊʰˉʶʾʰΦ ʅˍˈ˔ˇˌ 
ˍʹˌ ˉˊˇʻʷˊ˃ʰ˄ˋʹˌ ʶʾ˄ʰʽ ʹ ˉˊˈ˂ʹ˕ʹ ˍˊʰˎ˃ʰˍʽˋ˃˗˄ ˁʰʽκʺ ʹ ʶ˄ʾˋ˔ˎˋʹ ˍʹˌ ʰˉˈʵˇˋʹˌ ˃ʽʰˌ ˒ˎˋʽˁʺˌ 
ʵˊʰˋˍʹˊʽˈˍʹˍʰˌΦ ʃʰˊʰʵˇˋʽʰˁʱ ˃ʽʰ ˉˊˇʻʷˊ˃ʰ˄ˋʹ ˃ˉˇˊʶʾ ˄ʰ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˎˉˇ˃ʷʴʽˋˍʹ ʰʶˊˈʲʽʰ 
ʱˋˁʹˋʹ ˃ʶ ʺ ˋˍʰˍʽˁʷˌ ʵʽʰˍʱˋʶʽˌΦ ʍˋˍˈˋˇΣ ʰˉˈ ˍʹ˄ ʲʽʲ˂ʽˇʴˊʰ˒ʽˁʺ ʷˊʶˎ˄ʰ ˉˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ 
ʵʽʰˉʽˋˍ˗ʻʹˁʶ ˈˍʽ ˇʽ ˋˍʰˍʽˁʷˌ ʵʽʰˍʱˋʶʽˌ ʰˉˈ ˃ˈ˄ʶˌ ʵʶ˄ ʶˉʷ˒ʶˊʰ˄ ʽˁʰ˄ˇˉˇʽʹˍʽˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˋˍʹ˄ 
ʰ˄ʱˉˍˎ˅ʹ ˍˇˎ ʶˏˊˇˎˌ ˁʾ˄ʹˋʹˌΣ ˍʹ˄ ʽˋˇˁʽ˄ʹˍʽˁʺ ʵˏ˄ʰ˃ʹ ˁʰʽ ˍʹ˄ ʽˁʰ˄ˈˍʹˍʰ ʱ˂˃ʰˍˇˌ όSua et al 2016; 
Akarsu et al 2022ύΦ ɮ˄ˍʾʻʶˍʰ ʹ ˔ˊʺˋʹ Foam Roller ˒ʰʾ˄ʶˍʰʽ ˄ʰ ʶʾ˄ʰʽ ˉʽˇ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʺ ʰˉˈ ˍʽˌ 
ˋˍʰˍʽˁʷˌ ʰˋˁʺˋʶʽˌ ʴʽʰ ˍʹ˄ ʰˉˈʵˇˋʹ ʵˎ˄ʰ˃ʽˁ˗˄ ˁʽ˄ʺˋʶ˖˄ ˁʰʽ ʶˎ˂ˎʴʽˋʾʰˌ όChen et al 2021; Lopez-
Samanes et al 2021ύΦ ɳˉʽˉˊˈˋʻʶˍʰ ˃ʾʰ ʵˎ˄ʰ˃ʽˁʺ ˉˊˇʻʷˊ˃ʰ˄ˋʹΣ ʹ ˇˉˇʾʰ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ʰˋˁʺˋʶʽˌ 
ˉˇˎ ˋˍˇ˔ʶˏˇˎ˄ ˋˍʹ ʲʶ˂ˍʾ˖ˋʹ ˍˇˎ ʶˏˊˇˎˌ ˁʾ˄ʹˋʹˌ ˁʰʽ ˉˊˇˋˇ˃ˇʽ˗˄ˇˎ˄ ˋˎʴˁʶˁˊʽ˃ʷ˄ʶˌ ˁʽ˄ʺˋʶʽˌ ʶ˄ˈˌ 
ʰʻ˂ʺ˃ʰˍˇˌ ʺ ˃ʽʰˌ ʵˊʰˋˍʹˊʽˈˍʹˍʰˌ ˋʶ ˋˎ˄ʵˎʰˋ˃ˈ ˃ʶ ʶʽʵʽˁʷˌ ʰˋˁʺˋʶʽˌ ˃ʶ Foam Roller ʶʾ˄ʰʽ 
ˉˊˇˍʽ˃ˈˍʶˊʹ ʴʽʰ ˍʹ ˃ʶʴʽˋˍˇˉˇʾʹˋʹ ˍʹˌ ʰˉˈʵˇˋʹˌ όRichman et al 2019; Lin et al 2020; Chen et al 2021). 
ʁˎˋʽʰˋˍʽˁʱΣ ˃ʽʰ ˉˊˇʻʷˊ˃ʰ˄ˋʹ ʻʰ ˉˊʷˉʶʽ ˄ʰ ʰˎ˅ʱ˄ʶʽ ˍʹ˄ ʶˎ˂ˎʴʽˋʾʰ ˍ˖˄ ʰˊʻˊ˗ˋʶ˖˄ ˁʰʽ ˄ʰ ʲʶ˂ˍʽ˗˄ʶʽ 
ˍʹ˄ ʶ˄ʶˊʴˇˉˇʾʹˋʹ ˍ˖˄ ˃ˎ˗˄ ˗ˋˍʶ ˄ʰ ʷ˔ˇˎ˄ ʶˉʽʻˎ˃ʹˍʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˋˍʹ˄ ʰˉˈʵˇˋʹ ˁʰʽ ʰˎˍˈ ˃ʰˌ ˍˇ 
ˉˊˇˋʵʾʵʶʽ ʹ ʶ˒ʰˊ˃ˇʴʺ Foam Roller.  

ʅˍʹ˄ ʰˉˇʻʶˊʰˉʶʾʰ ˖ˌ ˃ʷˋˇ ʵʽʰˍʺˊʹˋʹˌ ˍʹˌ ʰˉˈʵˇˋʹˌ ˁʰʽ ʰ˄ʱ˂ʹ˕ʹˌΣ ʰˉˈ ˍʽˌ ʷˊʶˎ˄ʶˌ ˉˇˎ 
˃ʶ˂ʶˍʺʻʹˁʰ˄ ˋˍʹ˄ ˉʰˊˇˏˋʰ ʲʽʲ˂ʽˇʴˊʰ˒ʽˁʺ ʷˊʶˎ˄ʰ ʵʽʰˉʽˋˍ˗ʻʹˁʶ ˈˍʽ ʹ ˔ˊʺˋʹ Foam Roller ˃ʶʽ˗˄ʶʽ 
ʰʽˋʻʹˍʱ ˍʹ ˋˎˋˋ˗ˊʶˎˋʹ ʴʰ˂ʰˁˍʽˁˇˏ ˇ˅ʷˇˌ ʶ˄˗ ˉʰˊʱ˂˂ʹ˂ʰ ʷ˔ʶʽ ʶˎʶˊʴʶˍʽˁʺ ʶˉʾʵˊʰˋʹ ˋˍʹ˄ ʰʾˋʻʹˋʹ 
ˍˇˎ ˃ˎʿˁˇˏ ˉˈ˄ˇˎΣ ˁʰʻˎˋˍʶˊʶʾ ˍʹ˄ ʶ˃˒ʱ˄ʽˋʹ ˃ˎʿˁʺˌ ˁˈˉ˖ˋʹˌ ˁʰʽ ˁʰˍʱ ˋˎ˄ʷˉʶʽʰ ˍʹ˄ 
ʰ˄ˍʽ˂ʰ˃ʲʰ˄ˈ˃ʶ˄ʹ ʰˉˈ ˍˇ˄ ʰʻ˂ʹˍʺ ʰʾˋʻʹˋʹ ˁˈˉ˖ˋʹˌ όLaffaye et al. 2019; Rahimi et al. 2020). 
ʃʰˊʱ˂˂ʹ˂ʰ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ʵʽʰˍʹˊʶʾ ˍʹ˄ ʰˉˈʵˇˋʹ ˉˇˎ ʷ˔ʶʽ ʶˉʽˍʶˎ˔ʻʶʾ ʰˉˈ ˍʹ˄ ˉˊˇˉˈ˄ʹˋʹ ʵˏ˄ʰ˃ʹˌΣ 
ˍʰ˔ˏˍʹˍʰˌ ˁʰʽ ʰ˂ˍʽˁʺˌ ʽˁʰ˄ˈˍʹˍʰˌ όPearcey et al. 2015; Moradi & Monazzami, 2020).  

ʅˎʸʺˍʹˋʹ - ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ 

ʆˇ foam rolling ʻʶ˖ˊʶʾˍʰʽ ˈˍʽ ʲʶ˂ˍʽ˗˄ʶʽ ˍʹ ˃ˎʿˁʺ ʰˉˈʵˇˋʹ ˁʰʽ ˍʹ˄ ʶˎʶ˂ʽ˅ʾʰ ˁʰʻ˗ˌ ˁʰʽ 
ˋˎ˄ˍʶ˂ʶʾ ˋˍʹ˄ ʰ˄ʰˁˇˏ˒ʽˋʹ ˍʹˌ ˃ˎʿˁʺˌ ˁˈˉ˖ˋʹˌ ˁʰʽ ˍˇˎ ˉˈ˄ˇˎΦ ɱʽʰ ˍˇ ˂ˈʴˇ ʰˎˍˈΣ ˍˇ foamrolling ʷ˔ʶʽ 
ʴʾ˄ʶʽ ˃ʽʰ ʵʹ˃ˇ˒ʽ˂ʺˌ ˉʰˊʷ˃ʲʰˋʹ ˋʶ ˈ˂ʰ ˍʰ ʶʾʵʹ ʰʻ˂ʹˍʽˁ˗˄ ˊˎʻ˃ʾˋʶ˖˄ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ʴʽʰ ˍʹ˄ 
ʰˏ˅ʹˋʹ ˍʹˌ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰˌ ˍʹˌ ˉˊˇˉˈ˄ʹˋʹˌ ʺ ˍʹˌ ˉˊˇʶˍˇʽ˃ʰˋʾʰˌ ʴʽʰ ʰʴ˗˄ʶˌΣ ˁʰʻ˗ˌ ˁʰʽ ʴʽʰ 
ˍʹ˄ ʶˉʽˍʱ˔ˎ˄ˋʹ ˍʹˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˃ʶˍʱ ˍʹ˄ ʱˋˁʹˋʹΦ ɶ ʰˎˍˇ-˃ˎˇˉʶˊʽˍˇ˄ʽʰˁʺ ʰˉʶ˂ʶˎʻʷˊ˖ˋʹ 
(SMFRύ ʶʾ˄ʰʽ ʷ˄ʰˌ ˍˏˉˇˌ ˃ˎˇˉʶˊʽˍˇ˄ʽʰˁʺˌ ʰˉʶ˂ʶˎʻʷˊ˖ˋʹˌ ˉˇˎ ʶˁˍʶ˂ʶʾˍʰʽ ʰˉˈ ˍˇ ʾʵʽˇ ˍˇ ʱˍˇ˃ˇ ˁʰʽ 
ˈ˔ʽ ʰˉˈ ˁ˂ʽ˄ʽˁˈ ʽʰˍˊˈΣ ˋˎ˄ʺʻ˖ˌ ˃ʶ ˍʹ ˔ˊʺˋʹ ʶˊʴʰ˂ʶʾˇˎΦ ʆʰ ˍʶ˂ʶˎˍʰʾʰ ˔ˊˈ˄ʽʰ ʶʾ˄ʰʽ ʴ˄˖ˋˍˈ ˈˍʽ ˇʽ 
ʰˋˁʺˋʶʽˌ ˃ˎˇˉʶˊʽˍˇ˄ʽʰˁʺˌ ˔ʰ˂ʱˊ˖ˋʹˌ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˋˎ˔˄ʱ ˋˍˇ˄ ˍˇ˃ʷʰ ˍˇˎ ʰʻ˂ʹˍʽˋ˃ˇˏ ˍˈˋˇ ʴʽʰ 
ˍʹ˄ ˉˊˇʻʷˊ˃ʰ˄ˋʹ ˈˋˇ ˁʰʽ ʴʽʰ ˍʹ ˔ʰ˂ʱˊ˖ˋʹ ˃ʶˍʱ ˍʹ ʵˊʰˋˍʹˊʽˈˍʹˍʰΦ ʁ ʰ˒ˊ˗ʵʹˌ ˁˏ˂ʽ˄ʵˊˇˌ ʶʾ˄ʰʽ ʷ˄ʰ 
ʶˎˊʷ˖ˌ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˃ʶ˄ˇ ʶˊʴʰ˂ʶʾˇ ʴʽʰ ˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ ˍʹˌ ʰˎˍˇ-˃ˎˇˉʶˊʽˍˇ˄ʽʰˁʺˌ ˔ʰ˂ʱˊ˖ˋʹˌΦ ʆˇ 
ʶˊʴʰ˂ʶʾˇ Foam roller ʁ ʾ˄ʰʽ ˃ʽʰ ʽʵʰ˄ʽˁʺ ˃ʷʻˇʵˇˌ ˉˇˎ ˃ˉˇˊʶʾ ˄ʰ ʶ˒ʰˊ˃ˇˋˍʶʾ ʰˉˈ ˍˇ ʾʵʽˇ ˍˇ ʱˍˇ˃ˇΦ ʅʶ 
ʰˎˍʺ ˍʹ ˃ʷʻˇʵˇΣ ˍˇ ʱˍˇ˃ˇ ˔ˊʹˋʽ˃ˇˉˇʽʶʾ ˍˇ ʲʱˊˇˌ ˍˇˎ ˋ˗˃ʰˍˇˌ ʴʽʰ ˄ʰ ʰˋˁʺˋʶʽ ˉʾʶˋʹ ˋˍˇˎˌ ˃ʰ˂ʰˁˇˏˌ 
ʽˋˍˇˏˌ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ˁʾ˄ʹˋʹˌ ˁˏ˂ʽˋʹˌΦ ʅˍˇ ˉ˂ʰʾˋʽˇ ʰˎˍˈΣ ʷ˔ˇˎ˄ ʵʽʶ˅ʰ˔ʻʶʾ ˉˇ˂˂ʷˌ ˃ʶ˂ʷˍʶˌ ʴʽʰ 
ˍʹ˄ ʶ˅ʷˍʰˋʹ ˍʹˌ ˃ʶʻˈʵˇˎ ʰˎˍˇ-˃ˎˇˉʶˊʽˍˇ˄ʽʰˁʺˌ ʰˉʶ˂ʶˎʻʷˊ˖ˋʹˌ ˁʰʽ ʷ˔ʶʽ ʶˉʽ˔ʶʽˊʹʻʶʾ ˄ʰ 
ˉˊˇˋʵʽˇˊʽˋˍʶʾ ʹ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˍˇˎ foam roller. ɳˉʾ ˍˇˎ ˉʰˊˈ˄ˍˇˌΣ ʹ ˔ˊʺˋʹ ˇˊʴʱ˄˖˄ ʰˎˍˇ-
˃ˎˇˉʶˊʽˍˇ˄ʽʰˁʺˌ ʰˉʶ˂ʶˎʻʷˊ˖ˋʹˌ ό{awύ ʵʶ˄ ʶʾ˄ʰʽ ʰˋˎ˄ʺʻʽˋˍʹ ˋˍʹ˄ ˁˇʽ˄˖˄ʾʰ ˃ʰˌΣ ʽʵʾ˖ˌ ˋˍˇ˄ 
ʰʻ˂ʹˍʽˋ˃ˈΦ ʆʰ ˉʽˇ ˋˎ˄ʹʻʽˋ˃ʷ˄ʰ ˈˊʴʰ˄ʰ {aw ʶʾ˄ʰʽ ˍʰ Foam RƻƭƭŜǊ όʰ˒ˊ˗ʵʹˌ ˁ ˏ˂ʽ˄ʵˊˇˌύΣ ˇʽ ˋˎˋˁʶˎʷˌ 
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ɯˋˁʹˋʹ ˁʰʽ ɾˎˇˋˁʶ˂ʶˍʽˁʷˌ ɼʰˁ˗ˋʶʽˌ ϧ ʃʰʻʺˋʶʽˌ 

 
 

 

ˉʰˊʰʴ˖ʴʺˌ ʵˈ˄ʹˋʹˌ ˁʰʽ ˇʽ ˃ˉʱ˂ʶˌΦ ɮ˄ʶ˅ʱˊˍʹˍʰ ʰˉˈ ˍˇ ˈˊʴʰ˄ˇ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽΣ ˇʽ ˁˏˊʽˇʽ ˋˍˈ˔ˇʽ 
ʶʾ˄ʰʽ ʹ ʶ˄ʾˋ˔ˎˋʹ ˍʹˌ ʰˉˈʵˇˋʹˌ ˁʰʽ ˍʹˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌΦ  

Ť  ʴʶ˄ʽˁˈ ˋˎ˃ˉʷˊʰˋ˃ʰ ʰˎˍʺˌ ˍʹˌ ʷˊʶˎ˄ʰˌ ʺˍʰ˄ ˈˍʽ ʹ ˔ˊʺˋʹ Foam Roller ˁ ʰˍʱ ˍʹ˄ ˉʶˊʾˇʵˇ ˍʹˌ 
ˉˊˇʻʷˊ˃ʰ˄ˋʹˌ ˉˊʽ˄ ˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ ʰʻ˂ʹˍʽˁʺˌ ʵˊʰˋˍʹˊʽˈˍʹˍʰˌ ʰʶˊˈʲʽʰˌΣ ʰ˄ʰʶˊˈʲʽʰˌ ʺ ʵˏ˄ʰ˃ʹˌ 
˃ˉˇˊʶʾ ˄ʰ ʶˉʽ˒ʷˊʶʽ ʲʶ˂ˍʾ˖ˋʹ ˍˇˎ ʶˏˊˇˎˌ ˁʾ˄ʹˋʹˌΣ ˍʹˌ ʵˎ˄ʰ˃ʽˁʺˌ ʷˁˍʰˋʹˌ ˍˇˎ ʴˈ˄ʰˍˇˌ ˁʰʽ ˍʹˌ 
ʽˁʰ˄ˈˍʹˍʰˌ ʱ˂˃ʰˍˇˌ ˃ʶ ʰ˄ˍʽˉʰˊʰʻʶˍʽˁʺ ˁʾ˄ʹˋʹΦ ʃʰˊʱ˂˂ʹ˂ʰ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ˃ʹ˄ ʶˉʹˊʶʱʸʶʽ ˍʹ˄ ʰˉˈʵˇˋʹ 
ˋˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˍʰ˔ˏˍʹˍʰˌΣ ˋˍˇ ˁʰˍʰˁˈˊˎ˒ˇ ʱ˂˃ʰΣ ˍʹ ˉʰˊʰʴ˖ʴʺ ʴʰ˂ʰˁˍʽˁˇˏ ˇ˅ʷˇˌΣ ˍʹ˄ ʶˎˁʽ˄ʹˋʾʰ ˁʰʽ 
ˍˇ˄ ˃ˎʿˁˈ ˉˈ˄ˇ όSua et al. 2016; Behara & Jacobson 2017; Kopec et al. 2017ύΦ ɼʰˍʱ ˍʹ˄ ʰˉˇʻʶˊʰˉʶʾʰ 
ʹ ˃ʶʾ˖ˋʹ ˋˎˋˋ˗ˊʶˎˋʹˌ ʴʰ˂ʰˁˍʽˁˇˏ ˇ˅ʷˇˌ ˁʰʽ ˍʹˌ ʰʾˋʻʹˋʹˌ ˍˇˎ ˃ˎʿˁˇˏ ˉˈ˄ˇˎ ˋʶ ˋˎ˄ʵˎʰˋ˃ˈ ˃ʶ ˍʹ 
ʵʽʰˍʺˊʹˋʹ ˍʹˌ ʰˉˈʵˇˋʹˌ ˉˇˎ ʷ˔ʶʽ ʶˉʽˍʶˎ˔ʻʶʾ ʰˉˈ ˍʹ˄ ˉˊˇˉˈ˄ʹˋʹ ʵˏ˄ʰ˃ʹˌΣ ˍʰ˔ˏˍʹˍʰˌ ˁʰʽ ʰ˂ˍʽˁʺˌ 
ʽˁʰ˄ˈˍʹˍʰˌ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ʶʾ˄ʰʽ ˇʽ ˁˏˊʽʶˌ ʶˉʽʵˊʱˋʶʽˌ ˍʹˌ ʶ˒ʰˊ˃ˇʴʺˌ Foam oller. (Laffaye et al. 2019; 
Pearcey et al. 2015; Moradi & Monazzami, 2020). 
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SELF MYOFASCIAL RELEASE USING FOAM ROLLER: LITERATURE REVIEW 

tΦ tŀƴŀȅƛƻǘƻǇƻǳƭƻǳ Σ tΦ aŀƭƭƛƻǳΣ IΦ 5ƻǳŘŀΣ !Φ DƛƻŦǘǎƛŘƻǳ 

 

Democritus University of Thrace, School of Physical Education and Sport Science 

 

Abstract 

The method of using a Foam Roller has been widely used in recent years. Although in the early 

years it was used as part of recovery after sports activities, we are increasingly seeing its use become 

an integral part of warm-up. The purpose of this literature review was to examine the effect of Foam 

Roller use as a means of performance development or as a means of recovery after intense muscle 

strain. In addition, to collate assessment and exercise protocols as well as to compare them with other 

methods of self-initiated myofascial release or therapy to draw important conclusions about the use, 

dynamics of the protocols and methods applied in each case. A comprehensive and structured 

literature search was performed using PubMed, Google Scholar, PEDro and Cochrane Library search 

engines. A total of 43 studies of foreign literature published in peer-reviewed journals from 2014 to 

2022 that met the study criteria were selected. The study of research found that Foam Roller as part 

of warm-up can help to increase joint range of motion, improve performance in agility, jump with 

commutation and in some cases the ability to develop speed in sprint tests. As part of recovery most 

studies report the beneficial effects of the Foam Roller in maintaining range of motion, reducing 

muscle pain and removing lactic acid. In terms of proprioception, performance does not seem to be 

affected by the use of Foam Roller. It is important to know the correct method of intervention with 

the use of Foam Roller both during the warm-up period and for the rehabilitation period so that PE 

teachers can come up with proper application protocols to maximize the beneficial effects of self-

inflicted massage.  

Key words: foam roller, warm-up, recovery, performance 
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Abstract 

 Osteopenia and osteoporosis are significant clinical conditions that impact both older men and 

women, with women being more susceptible to these conditions than men. Research suggests that 

the incidence of osteoporosis is approximately three times higher in women than in men. Stroke 

survivors are particularly vulnerable to lower bone health, osteoporosis, and hip fractures in 

comparison to healthy individuals of the same age. The aim of this study was to compare bone health 

between chronic stroke survivors and older adults. The study included 18 male participants (9 chronic 

stroke survivors and 9 older adults). Dual-energy X-ray absorptiometry (DXA) scans were used to 

evaluate bone mineral density and content in various regions of the body, including the arms, legs, 

trunk, and hip. An independent sample t-test was employed for data analysis. The study found 

significantly lower values in several measures of bone mineral density (BMD), including Total hip BMD, 

Hip Shaft BMD, Hip Upper Neck BMD, and Pelvis BMD, as well as in bone mineral content (BMC) of the 

Pelvis, in chronic stroke survivors. Lower BMD and BMC values may increase the risk of bone fractures, 

highlighting the importance of regular monitoring of bone health in stroke survivors to detect early 

signs of bone health decline and initiate timely interventions. 

Key words: DXA, stroke, hip fractures 
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COMPARING BONE HEALTH MARKERS IN OLDER ADULTS AND CHRONIC STROKE SURVIVORS 

 

Introduction 

 hǎǘŜƻǇŜƴƛŀ ŀƴŘ ƻǎǘŜƻǇƻǊƻǎƛǎ Ŏŀƴ ǇƻǎŜ ǎƛƎƴƛŬŎŀƴǘ ƘŜŀƭǘƘ Ǌƛǎƪǎ ǘƘŀǘ ŎƻƴŎŜǊƴ ōƻǘƘ ƻƭŘŜǊ ǿƻƳŜƴ ŀƴŘ 

ƳŜƴ ŀƴŘ ŎƻǳƭŘ ǊŜǎǳƭǘ ƛƴ ŦǊŀŎǘǳǊŜǎ ƛƴ ŀƴȅ ǇŀǊǘ ƻŦ ǘƘŜ ōƻŘȅ ōŜŎŀǳǎŜ ƻŦ ǘƘŜ ŦǊŀƎƛƭƛǘȅ ƻŦ ǘƘŜ ōƻƴŜǎ όYŀƴƛǎ Ŝǘ 

ŀƭΦΣ нлллύΦ ¢ƘŜǎŜ ŦǊŀŎǘǳǊŜǎ ŀǊŜ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ƛƴŎǊŜŀǎŜŘ ƳƻǊǘŀƭƛǘȅ ǊŀǘŜǎ ƻǊ ǊŜŘǳŎŜŘ ǉǳŀƭƛǘȅ ƻŦ ƭƛŦŜΦ wƛǎƪ 

ŦŀŎǘƻǊǎ ŦƻǊ ƻǎǘŜƻǇƻǊƻǎƛǎ ƛƴ ǘƘŜ ŜƭŘŜǊƭȅ ŎƻǳƭŘ ōŜ ƭƻǿ ƭŜǾŜƭǎ ƻŦ ōƻƴŜ ƳƛƴŜǊŀƭ ŘŜƴǎƛǘȅ ό.a5ύ ƛƴ ǘƘŜ ŦŜƳƻǊŀƭ 

ƴŜŎƪΣ ǿŜŀƪƴŜǎǎ ƛƴ ƳǳǎŎƭŜǎΣ ƭƻǿŜǊ ōƻŘȅ ǿŜƛƎƘǘΣ ƛƴŎƛŘŜƴǘ ƻŦ Ŧŀƭƭ ƛƴ ǘƘŜ ǇǊŜŎŜŘƛƴƎ ȅŜŀǊΣ ŀƴŘ ŀ ƘƛǎǘƻǊȅ ƻŦ 

ŦǊŀŎǘǳǊŜǎ ǿƛǘƘƛƴ ǘƘŜ ƭŀǎǘ р ȅŜŀǊǎ όYŀƴƛǎ Ŝǘ ŀƭΦΣ нлллύΦ !ƭǘƘƻǳƎƘ ǘƘŜǊŜ ŀǊŜ Ƴŀƴȅ ŘƛũŜǊŜƴŎŜǎ ƛƴ ōƻƴŜ 

ƎŜƻƳŜǘǊȅ ōŜǘǿŜŜƴ ƎŜƴŘŜǊǎΣ ǊŜǎŜŀǊŎƘ ǎǳƎƎŜǎǘǎ ǘƘŀǘ ǘƘŜ ŦǊŀŎǘǳǊŜ ǊŀǘŜ ƛǎ ƎƻƛƴƎ ǘƻ ōŜ ǎƛƳƛƭŀǊ ōƻǘƘ ƛƴ ƳŜƴ 

ŀƴŘ ǿƻƳŜƴ ƛŦ ǘƘŜȅ ŀǊŜ ŎƻƳǇŀǊŜŘ ǿƛǘƘ ǘƘŜ ǎŀƳŜ ŀōǎƻƭǳǘŜ .a5 ǾŀƭǳŜǎ (Kanis et al., 2000; Chandra & 

Rajawat, 2021)Φ aŜƴ ŜȄǇŜǊƛŜƴŎŜ ƎǊŜŀǘŜǊ ŀŎŎǳƳǳƭŀǝƻƴ ƻŦ ǎƪŜƭŜǘŀƭ Ƴŀǎǎ ŘǳǊƛƴƎ ƎǊƻǿǘƘΣ ƭƻǿŜǊ ōƻƴŜ ƭƻǎǎΣ 

ŀƴŘ ƘŀǾŜ ŀ ǎƘƻǊǘŜǊ ƭƛŦŜ ŜȄǇŜŎǘŀƴŎȅ ŎƻƳǇŀǊŜŘ ǘƻ ǿƻƳŜƴΣ ǿƘƛŎƘ ŎƻƴǘǊƛōǳǘŜ ǘƻ ǘƘŜ ƭƻǿŜǊ ǇǊŜǾŀƭŜƴŎŜ ƻŦ 

ƻǎǘŜƻǇƻǊƻǎƛǎ ƛƴ ƳŜƴ όwƛƎƎǎΣ YƘƻǎƭŀ ϧ aŜƭǘƻƴΣ мффуύΦ 

 {ǘǊƻƪŜ ǎǳǊǾƛǾƻǊǎ ŀǊŜ ŀǘ ŀ ƘƛƎƘ Ǌƛǎƪ ƻŦ ŘŜǾŜƭƻǇƛƴƎ ƻǎǘŜƻǇƻǊƻǎƛǎΣ ǿƘƛŎƘ ƛǎ ǳƴŦƻǊǘǳƴŀǘŜƭȅ ƴƻǘ ŘƛŀƎƴƻǎŜŘ 

ŀǘ ǘƘŜ ǊƛƎƘǘ ǝƳŜ ƻǊ ŦǊŜǉǳŜƴǘƭȅ ǳƴŘƛŀƎƴƻǎŜŘΦ LƴŘƛǾƛŘǳŀƭǎ ǿƛǘƘ ǎǘǊƻƪŜ ƘŀǾŜ ŀ ƘƛƎƘŜǊ Ǌƛǎƪ ƻŦ ƘƛǇ ŦǊŀŎǘǳǊŜǎ 

ŎƻƳǇŀǊŜŘ ǘƻ ƘŜŀƭǘƘȅ ƛƴŘƛǾƛŘǳŀƭǎ ƻŦ ǎƛƳƛƭŀǊ ŀƎŜ ŀƴŘ ǘƘƛǎ Ǌƛǎƪ ƛǎ ŜǎǝƳŀǘŜŘ ǘƻ ōŜ мΦр ǘƻ п ǝƳŜǎ ƘƛƎƘŜǊ 

όtŀƪŜǊΣ .ǳƎŘŀȅŎƛΣ ¢ŜƪŘƻǎΣ 5ŜǊŜ ϧ YŀȅŀΣ нллфύΦ ²ƘƛƭŜ Ŧŀƭƭǎ ŎƻƴǘǊƛōǳǘŜ ǘƻ ŦǊŀŎǘǳǊŜ ǊƛǎƪΣ ōƻƴŜ ǉǳŀƭƛǘȅ ŀƭǎƻ 

Ǉƭŀȅǎ ŀƴ ƛƳǇƻǊǘŀƴǘ ǊƻƭŜ ŀƴŘ ǊŜǎŜŀǊŎƘ Ƙŀǎ ŜǎǘŀōƭƛǎƘŜŘ ǘƘŀǘ ǎǘǊƻƪŜ ǎǳǊǾƛǾƻǊǎ ŜȄǇŜǊƛŜƴŎŜ ǎǳōǎǘŀƴǝŀƭ 

ǎŜŎƻƴŘŀǊȅ ōƻƴŜ ƭƻǎǎΣ ǇŀǊǝŎǳƭŀǊƭȅ ƻƴ ǘƘŜ ǇŀǊŜǝŎ ƭƛƳōǎ ό[ŜŜΣ tŀǊƪΣ [ŜŜΣ YƛƳ ϧ ¸ƻƻΣ нлнлύΦ Lƴ ŀŘŘƛǝƻƴΣ 

ǘƘƛǎ ǇƻǇǳƭŀǝƻƴ ƛǎ ŀǘ ŀ ƘŜƛƎƘǘŜƴŜŘ Ǌƛǎƪ ƻŦ ŀŎŎƛŘŜƴǘŀƭ ŦŀƭƭǎΣ ǿƛǘƘ ŀ ƘƛƎƘŜǊ ƴǳƳōŜǊ ƻŦ Ŧŀƭƭǎ ƻŎŎǳǊǊƛƴƎ ƻƴ ǘƘŜ 

ǇŀǊŜǝŎ ǎƛŘŜΦ ¢ƘŜ ƛƴǘŜǊǇƭŀȅ ƻŦ ǊŜŘǳŎŜŘ ōƻƴŜ Ƴŀǎǎ ŀƴŘ Ŧŀƭƭǎ ŦǳǊǘƘŜǊ ŜƭŜǾŀǘŜǎ ǘƘŜ Ǌƛǎƪ ƻŦ ōƻƴŜ ŦǊŀŎǘǳǊŜǎ 

ŀƳƻƴƎ ǎǘǊƻƪŜ ǎǳǊǾƛǾƻǊǎΣ ǿƛǘƘ ŀƴ ƻǾŜǊǿƘŜƭƳƛƴƎ ƳŀƧƻǊƛǘȅ όсф҈ύ ƻŦ ŦǊŀŎǘǳǊŜǎ ŀũŜŎǝƴƎ ǘƘŜ ǇŀǊŜǝŎ ǎƛŘŜ 

ό[ŜŜ Ŝǘ ŀƭΦΣ нлнлύΦ .ƻƴŜ ƭƻǎǎ ŀƊŜǊ ǎǘǊƻƪŜ ƛǎ ǊŜƭŀǘŜŘ ǘƻ ƛƳƳƻōƛƭƛȊŀǝƻƴ ƻǊ ƛƴŀŎǝǾƛǘȅΣ ǿƘƛŎƘ ŘǊŀƳŀǝŎŀƭƭȅ 

ǊŜŘǳŎŜǎ ōƻƴŜ ƭƻŀŘƛƴƎΣ ŀ ŎǊƛǝŎŀƭ ŦŀŎǘƻǊ ŦƻǊ ōƻƴŜ ƘŜŀƭǘƘΦ Lƴ ŀŘŘƛǝƻƴΣ ǘƘŜ ƭƻǎǎ ƻŦ ŦǳƴŎǝƻƴ ƻƴ ǘƘŜ ǇŀǊŜǝŎ 

ǎƛŘŜ ƻŦ ǘƘŜ ōƻŘȅ ƛǎ ƭƛƴƪŜŘ ǘƻ ŀ ŘŜŎƭƛƴŜ ƛƴ ōƻƴŜ ŘŜƴǎƛǘȅ ŀǘ ²ŀǊŘǎ ǘǊƛŀƴƎƭŜ ƻŦ ǘƘŜ ƘƛǇ ǊŜƎƛƻƴΦ hǾŜǊ ǘƘŜ 

ŎƻǳǊǎŜ ƻŦ рн ǿŜŜƪǎΣ ŀ ǎƛƎƴƛŬŎŀƴǘ ǊŜŘǳŎǝƻƴ ƛƴ ōƻƴŜ ƳƛƴŜǊŀƭ ŘŜƴǎƛǘȅ ƻŎŎǳǊǎ ŀǘ ǘƘŜ ƘŜŜƭ ŀƴŘ ǇǊƻȄƛƳŀƭ 

ŦŜƳǳǊ ƻƴ ǘƘŜ ŀũŜŎǘŜŘ ǎƛŘŜ ƻŦ ǘƘŜ ōƻŘȅ ό.ŀƛƴōǊƛŘƎŜΣ 5ŀǾƛŜ ϧ IŀŘŘŀǿŀȅΣ нллсύΦ  

 ¢ƘŜ ƻōƧŜŎǝǾŜ ƻŦ ǘƘƛǎ ǎǘǳŘȅ ǿŀǎ ǘƻ ŜȄŀƳƛƴŜ ŀƴŘ ŎƻƳǇŀǊŜ ōƻƴŜ ƘŜŀƭǘƘ ŀƳƻƴƎ ƳŀƭŜ ǎǘǊƻƪŜ ǎǳǊǾƛǾƻǊǎ 

ŀƴŘ ƻƭŘŜǊ ŀŘǳƭǘ ƳŀƭŜǎΦ ¢Ƙƛǎ ǊŜǎŜŀǊŎƘ ŀƛƳǎ ǘƻ ƻũŜǊ ǾŀƭǳŀōƭŜ ƛƴǎƛƎƘǘǎ ƛƴǘƻ ǘƘŜ ǎǇŜŎƛŬŎ ŎƘŀƭƭŜƴƎŜǎ 

ŜƴŎƻǳƴǘŜǊŜŘ ōȅ ǎǘǊƻƪŜ ǎǳǊǾƛǾƻǊǎ ŀƴŘ ǘƻ ŀǎǎƛǎǘ ƛƴ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ŦƻŎǳǎŜŘ ƛƴǘŜǊǾŜƴǝƻƴǎ ŦƻǊ 

ƻǇǝƳƛȊƛƴƎ ōƻƴŜ ƘŜŀƭǘƘ ƛƴ ǘƘƛǎ ǇƻǇǳƭŀǝƻƴΦ !ŘŘƛǝƻƴŀƭƭȅΣ ǘƘŜ ŬƴŘƛƴƎǎ Ƴŀȅ ŎƻƴǘǊƛōǳǘŜ ǘƻ ŀ ōǊƻŀŘŜǊ 

ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ōƻƴŜ ƘŜŀƭǘƘ ƛƴ ǘƘŜ ŜƭŘŜǊƭȅ ǇƻǇǳƭŀǝƻƴΣ ǇǊƻǾƛŘƛƴƎ ǳǎŜŦǳƭ ƛƴŦƻǊƳŀǝƻƴ ŦƻǊ ƎǳƛŘƛƴƎ ŎƭƛƴƛŎŀƭ 

ǇǊŀŎǝŎŜǎ ŀƴŘ ŜǎǘŀōƭƛǎƘƛƴƎ ƎǳƛŘŜƭƛƴŜǎ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ƳŀƴŀƎŜƳŜƴǘ ƻŦ ōƻƴŜ ƘŜŀƭǘƘ ƛƴ ƻƭŘŜǊ ŀŘǳƭǘǎΦ 

Methods 

Sample 

 This study utilized a cross-sectional design and included a total of 18 male participants. The 

participants were divided into two groups: 9 chronic stroke survivors (age: 64.81 ҕ 5.19 years, height: 

175.28 ҕ 6.60 cm, weight: 90.93 ҕ 9.49 kg) and 9 older adults without a history of stroke (age: 68.23 ҕ 

3.68 years, height: 172.89 ҕ 6.45 cm, weight: 80.77 ҕ 13.14 kg).  
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Experimental design 

 The participants were recruited from local hospitals and community settings that specialized in the 

wellbeing of older adults. Assessments of bone health were conducted, which included measurement 

of bone mineral density (BMD) and collection of medical history data for each participant. Prior to their 

inclusion in the study, written informed consent was obtained from all participants, ensuring that they 

were fully informed about the nature and purpose of the study and voluntarily agreed to participate. 

Bone mineral density (BMD) and bone mineral content (BMC) were measured using dual-energy x-ray 

absorptiometry (DXA) with a DXA machine from Healthcare Lunar Corp. (Madison, 2012). Total body 

scans as well as dual hip and spine scans were conducted for each participant. 

Statistical analysis 

 Independent samples t-tests were conducted to compare the mean values of BMD, BMC and area 

between the two groups: stroke survivors and older adults, at a level of significance p<.05.  

Results 

 The results of the study revealed statistically significant differences in bone health markers 

between chronic stroke survivors and older adults, as well as between the paretic side of chronic stroke 

survivors and the same side of older adults. 

 

Table 1. Mean, standard deviations and level of significance (P) for differences between stroke 

survivors and older adults in the variables of interest.  

Variable Group .a5 aŜŀƴ ҕ {5 P value t df 

Hip Shaft Paretic Side BMD 
Stroke survivors 1.08 ҕ 0.20 

.050 -2,133 15 
Older Adults 1.26 ҕ 0.07 

Hip Upper Neck Paretic Side BMD 
Stroke survivors 0.73 ҕ 0.14 

.055 -2,082 15 
Older Adults 0.88 ҕ 0.08 

Total Hip Paretic Side BMC 
Stroke survivors орΣтф ҕ рΣум 

.055 -2,085 15 
Older Adults пмΣуф ҕ пΣст 

Pelvis BMD 
Stroke survivors мΣмп ҕ лΦмо 

.012 -2,835 15 
Older Adults мΣол ҕ лΦлу 

Pelvis BMC 
Older Adults 323,56 ҕ 66,75 

.039 -2,259 15 
Stroke survivors 402,67 ҕ 61,76 

 

 Specifically, differences were observed in various measures of bone mineral density (BMD), 

including Total hip BMD, Hip Shaft BMD, Hip Upper Neck BMD and Pelvis BMD. Additionally, 

differences were observed in bone mineral content (BMC) of the Pelvis. These findings are summarized 

in Table 1. 
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Discussion-Conclusions 

 The study findings suggest that chronic stroke survivors may exhibit differences in bone health 

markers, such as bone mineral density (BMD) and bone mineral content (BMC), in various regions of 

the body, including the hip, trunk, and pelvis. These differences may be attributed to stroke related 

factor as immobility, muscle weakness, and changes in weight-bearing on the affected side caused by 

reduced physical activity, and muscle disuse (Paker et al.2009). Lower BMD and BMC values may 

increase the risk of bone fractures in stroke survivors (Lee et al 2020), highlighting the importance of 

regular monitoring of bone health in this population to detect early signs of bone health decline and 

initiate timely interventions. Therefore, regular assessment of bone health in this population may be 

warranted to identify early signs of bone health decline and implement appropriate interventions, such 

as exercise programs and fall prevention strategies, to reduce the risk of fractures and promote 

optimal bone health. Further research in this area is needed to better understand the underlying 

mechanisms and develop targeted interventions to improve bone health outcomes in chronic stroke 

survivors. 
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ɯˋˁʹˋʹ ˁʰʽ ɾˎˇˋˁʶ˂ʶˍʽˁʷˌ ɼʰˁ˗ˋʶʽˌ ϧ ʃʰʻʺˋʶʽˌ 

 
 

 

 

ʅʇɱɼʄɹʅɶ ɲɳɹɼʆʍɿ ʇɱɳɹɮʅ ʆʁʇ ʁʅʆʁʇ ɾɳʆɮʀʇ ɮʆʁɾʍɿ ɾɳ ɮɱɱɳɹɮɼʁ ɳɱɼɳʊɮɽɹɼʁ ɳʃɳɹʅʁɲɹʁ 

ʅʆɶ ʋʄʁɿɹɮ ʊɮʅɶ  ɼɮɹ ɶɽɹɼɹʍɾɳɿʍɿ ɮɿɲʄʍɿ 

 

ʃʰ˄ˍʰʸʺˌ1 ɲΦΣ ɾˉʰ˂ʰ˃ˉʱ˄ˇˌ1 ɲΦΣ ʃˊ˖ˍˈˉʰˉʰ1 ɾΦΣ ʄʶˍʸʷˉʹˌ1 ɿΦΣ ɳ˃˃ʰ˄ˇˎʹ˂ʾʵˇˎ1 ɾΦΣ  

ɾʰˊʽ˄ʾʵʹˌ1 ɾ., ɹ˖ʰ˄˄ʾʵˇˎ1 ɾ., ɼˇˏˍˊʰ1 ʋ., ɶ˂ʽˈˉˇˎ˂ˇˌ1 ʅΦΣ ʋʰˍʸʹ˄ʽˁˇ˂ʱˇˎ1 ɮΦΣ  

ɰʰʵʽˁˈ˂ʽʰˌ2 ɼΦΣ ɮʴʴʶ˂ˇˏˋʹˌ1 ɿΦ 

 

1 ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʅ˔ˇ˂ʺ ɳˉʽˋˍʺ˃ʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ϧ ɮʻ˂ʹˍʽˋ˃ˇˏ 

2 ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʆ˃ʺ˃ʰ ɹʰˍˊʽˁʺˌ 

 

ʃʶˊʾ˂ʹ˕ʹ 

 ɶ ˇˋˍʶˇˉʶ˄ʾʰ ˁʰʽ ʹ ˇˋˍʶˇˉˈˊ˖ˋʹ ʶʾ˄ʰʽ ˋʹ˃ʰ˄ˍʽˁʷˌ ˁ˂ʽ˄ʽˁʷˌ ˁʰˍʰˋˍʱˋʶʽˌ ˉˇˎ ʶˉʹˊʶʱʸˇˎ˄ ˍˈˋˇ 

ˍˇˎˌ ʹ˂ʽˁʽ˖˃ʷ˄ˇˎˌ ʱ˄ʵˊʶˌ ˈˋˇ ˁʰʽ ˍʽˌ ʴˎ˄ʰʾˁʶˌΣ ˃ʶ ˍʽˌ ʴˎ˄ʰʾˁʶˌ ˄ʰ ʶʾ˄ʰʽ ˉʽˇ ʶˎʱ˂˖ˍʶˌ ˋʶ ʰˎˍʷˌ ˍʽˌ 

ˁʰˍʰˋˍʱˋʶʽˌ ʰˉˈ ˍˇˎˌ ʱ˄ʵˊʶˌΦ ʁʽ ʷˊʶˎ˄ʶˌ ʵʶʾ˔˄ˇˎ˄ ˈˍʽ ʹ ʶˉʾˉˍ˖ˋʹ ˍʹˌ ˇˋˍʶˇˉˈˊ˖ˋʹˌ ʶʾ˄ʰʽ ˉʶˊʾˉˇˎ 

ˍˊʶʽˌ ˒ˇˊʷˌ ˎ˕ʹ˂ˈˍʶˊʹ ˋˍʽˌ ʴˎ˄ʰʾˁʶˌ ʰˉˈ ˈΣˍʽ ˋˍˇˎˌ ʱ˄ʵˊʶˌΦ ʁʽ ʶˉʽʸ˗˄ˍʶˌ ˍˇˎ ʶʴˁʶ˒ʰ˂ʽˁˇˏ 

ʶˉʶʽˋˇʵʾˇˎ ʶʾ˄ʰʽ ʽʵʽʰʾˍʶˊʰ ʶˎʱ˂˖ˍˇʽ ˋʶ ˔ʰ˃ʹ˂ˈˍʶˊʹ ˇˋˍʽˁʺ ˎʴʶʾʰΣ ˇˋˍʶˇˉˈˊ˖ˋʹ ˁʰʽ ˁʰˍʱʴ˃ʰˍʰ 

ʽˋ˔ʾˇˎ ˋʶ ˋˏʴˁˊʽˋʹ ˃ʶ ˎʴʽʺ ʱˍˇ˃ʰ ˍʹˌ ʾʵʽʰˌ ʹ˂ʽˁʾʰˌΦ ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ˃ʶ˂ʷˍʹˌ ʺˍʰ˄ ˄ʰ ˋˎʴˁˊʾ˄ʶʽ 

ˍʹ˄ ˇˋˍʽˁʺ ˎʴʶʾʰ ˃ʶˍʰ˅ˏ ˔ˊˈ˄ʽ˖˄ ʶˉʽʸ˗˄ˍ˖˄ ʶʴˁʶ˒ʰ˂ʽˁˇˏ ʶˉʶʽˋˇʵʾˇˎ ˁʰʽ ʹ˂ʽˁʽ˖˃ʷ˄˖˄ ʶ˄ʹ˂ʾˁ˖˄Φ ʅˍʹ 

˃ʶ˂ʷˍʹ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ му ʱ˄ʵˊʶˌ όф ˔ˊˈ˄ʽˇʽ ʶˉʽʸ˗˄ˍʶˌ ʶʴˁʶ˒ʰ˂ʽˁˇˏ ʶˉʶʽˋˇʵʾˇˎ ˁʰʽ ф ʹ˂ʽˁʽ˖˃ʷ˄ˇʽ 

ʶ˄ʺ˂ʽˁʶˌύΦ  ʋˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˋʰˊ˗ˋʶʽˌ h̄ ˇˊˊˇ˒ʹˋʽˇ˃ʶˍˊʾʰˌ h ˁˍʾ˄˖˄ ʋ ʵʽˉ˂ʺˌ ʶ˄ʷˊʴʶʽʰˌ ό5·!ύ ʴʽʰ 

ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍʹˌ ˇˋˍʽˁʺˌ ˉˎˁ˄ˈˍʹˍʰˌ ˁʰʽ ˍˇˎ ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ ˍ˖˄ ˇˋˍ˗˄ ˋʶ ʵʽʱ˒ˇˊʶˌ ˉʶˊʽˇ˔ʷˌ ˍˇˎ 

ˋ˗˃ʰˍˇˌΣ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄˖˄ ˍ˖˄ ˔ʶˊʽ˗˄Σ ˍ˖˄ ˉˇʵʽ˗˄Σ ˍˇˎ ˁˇˊ˃ˇˏ ˁʰʽ ˍˇˎ ʽˋ˔ʾˇˎΦ ɱʽʰ ˍʹ˄ 

ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ǘ-test ʴʽʰ ʰ˄ʶ˅ʱˊˍʹˍʰ ʵʶʾʴ˃ʰˍʰΦ ɶ ˃ʶ˂ʷˍʹ ʵʽʰˉʾˋˍ˖ˋʶ 

ˋʹ˃ʰ˄ˍʽˁ ɦ ˔ʰ˃ʹ˂ˈˍʶˊʶˌ ˍʽ˃ʷˌ ˋʶ ʵʽʱ˒ˇˊʶˌ ˃ʶˍˊʺˋʶʽˌ ˍʹˌ ˇˋˍʽˁʺˌ ˉˎˁ˄ˈˍʹˍʰˌ ό.a5ύΣ 

ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄ʹˌ ˍʹˌ ˇ˂ʽˁʺˌ .a5 ˍˇˎ ʽˋ˔ʾˇˎΣ ˍʹˌ .a5 ˍʹˌ ʵʽʱ˒ˎˋʹˌ ˍˇˎ ʽˋ˔ʾˇˎΣ ˍʹˌ ˍʹˌ .a5 

ˍˇˎ ʱ˄˖ ʰˎ˔ʷ˄ʰ ˍˇˎ ʽˋ˔ʾˇˎ ˁʰʽ ˍʹˌ .a5 ˍʹˌ ˂ʶˁʱ˄ʹˌ Σ ˁʰʻ˗ˌ ˁʰʽ ˋˍˇ ˇˋˍʽˁˈ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ό.a/ύ ˍʹˌ 

˂ʶˁʱ˄ʹˌΣ ˋʶ ˔ˊˈ˄ʽˇˎ ̩ʶˉʽʸ˗˄ˍʶˌ ʶʴˁʶ˒ʰ˂ʽˁˇˏ ʶˉʶʽˋˇʵʾˇˎΦ ʁʽ ˔ʰ˃ʹ˂ˈˍʶˊʶˌ ˍʽ˃ʷˌ .a5 ˁʰʽ .a/ 

ʶ˄ʵʷ˔ʶˍʰʽ ˄ʰ ʰˎ˅ʱ˄ˇˎ˄ ˍˇ˄ ˁʾ˄ʵˎ˄ˇ ˇˋˍʽˁ˗˄ ˁʰˍʰʴ˃ʱˍ˖˄Σ ˎˉˇʴˊʰ˃˃ʾʸˇ˄ˍʰˌ ˍʹ ˋʹ˃ʰˋʾʰ ˍʹˌ ˍʰˁˍʽˁʺˌ 

ˉʰˊʰˁˇ˂ˇˏʻʹˋʹˌ ˍʹˌ ˇˋˍʽˁʺˌ ˎʴʶʾʰˌ ˋˍˇˎˌ ʶˉʽʸ˗˄ˍʶˌ ʰˉˈ ʶʴˁʶ˒ʰ˂ʽˁˈ ʶˉʶʽˋˈʵʽˇ ʴʽʰ ˍˇ˄ ʶ˄ˍˇˉʽˋ˃ˈ 

ˉˊ˗ʽ˃˖˄ ʶ˄ʵʶʾ˅ʶ˖˄ ˃ʶʾ˖ˋʹˌ ˍʹˌ ˇˋˍʽˁʺˌ ˎʴʶʾʰˌ ˁʰʽ ˍʹ˄ ʷʴˁʰʽˊʹ ʷ˄ʰˊ˅ʹ ˉʰˊʶ˃ʲʱˋʶ˖˄Φ 

ɽʷ˅ʶʽˌ ˁ ˂ʶʽʵʽʱ: DXA, stroke, hip fractures 
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ɶ ɮʃʁʆɳɽɳʅɾɮʆɹɼʁʆɶʆɮ ɳɿʁʅ ʇɲɮʆɹɿʁʇ ʃʄʁɱʄɮɾɾɮʆʁʅ ɱɹɮ ʆɶ ɽɳɹʆʁʇʄɱɹɼɶ 
ɮʃʁɼɮʆɮʅʆɮʅɶ ʋʄʁɿɹʁʇ ʃʁɿʁʇ ʅʆɶ ɾɳʅɶ ʅɳ ɮɸɽɶʆʄɹɮ ɼʁɽʇɾɰɶʅɶʅ  

ɳʄɮʅɹʆɳʋɿɹɼʁʇ ɳʃɹʃɳɲʁʇ 
 

ɾˉˇʸʾˁʹ ɾΦΣ ɱʽˇ˒ˍˋʾʵˇˎ ɮΦΣ ɿʶˋˍˇˊʾʵˇˎ ɳΦ  
 

ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʅ˔ˇ˂ʺ ɳˉʽˋˍʺ˃ʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ ɮʻ˂ʹˍʽˋ˃ˇˏ 

 
ʃʶˊʾ˂ʹ˕ʹ  

 

ʁ ˔ˊˈ˄ʽˇˌ ˉˈ˄ˇˌ ˋˍʹ ˃ʷˋʹ ʶʾ˄ʰʽ ˃ʽʰ ˁˇʽ˄ʺ ˃ˎˇˋˁʶ˂ʶˍʽˁʺ ˄ˈˋˇˌΦ ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ 
ˉʶˊʽˉˍ˖ˋʽˇ˂ˇʴʽˁʺˌ ˃ʶ˂ʷˍʹˌ ʺˍʰ˄ ˄ʰ ˋ˔ʶʵʽʰˋˍʶʾ ˁʰʽ ˄ʰ ʶ˒ʰˊ˃ˇˋˍʶʾ ʷ˄ʰ ˎʵʱˍʽ˄ˇ ˉˊˈʴˊʰ˃˃ʰ 
ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˋʶ ˃ʽʰ ʰʻ˂ʺˍˊʽʰ ˁˇ˂ˏ˃ʲʹˋʹˌ ʶˊʰˋʽˍʶ˔˄ʽˁˇˏ ʶˉʽˉʷʵˇˎΣ ʷˉʶʽˍʰ ʰˉˈ ˍʹ˄ 
ʶ˃˒ʱ˄ʽˋʹ ʶ˄ˈˌ ˇ˅ʷˇˌ ˉʶˊʽˋˍʰˍʽˁˇˏ ˇˋ˒ˎʰ˂ʴʾʰˌΦ ʆˇ ʵʶʾʴ˃ʰ ˍʹˌ ˃ʶ˂ʷˍʹˌ ˉʶˊʽʶ˂ʱ˃ʲʰ˄ʶ ˃ʽʰ 
ʰʻ˂ʺˍˊʽʰ ˁˇ˂ˏ˃ʲʹˋʹˌ оф ʶˍ˗˄Σ ˏ˕ˇˎˌ мΣсрΣ сф ˁʽ˂˗˄Φ ʅˍˈ˔ˇˌ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ 
ʰˉˇˁʰˍʱˋˍʰˋʹˌ ʺˍʰ˄ ʹ ˃ʶʾ˖ˋʹ ˍˇˎ ˉˈ˄ˇˎ ˋˍʹ˄ ˇˊʻˇˋˍʰˋʾʰΣ ˍʹ˄ ˁʰʻʽˋˍʺ ʻʷˋʹ ˁʰʽ ˍʹ˄ 
ʰˁʽ˄ʹˋʾʰΣ ʹ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ˉˇʽˈˍʹˍʰˌ ˍˇˎ ˏˉ˄ˇˎΣ ʹ ʰˏ˅ʹˋʹ ˍˇˎ ʶˏˊˇˎˌ ˁʾ˄ʹˋʹˌ ˁʰʽ ˍʹˌ 
ʽˋˇˊˊˇˉʾʰˌΦ ʆˇ ˉˊˈʴˊʰ˃˃ʰ ˉʰˊʷ˃ʲʰˋʹˌ ˍʹˌ ʰʻ˂ʺˍˊʽʰˌ ˅ʶˁʾ˄ʹˋʶ ʰˉˈ ˍʹ мнʹ ʷ˖ˌ ˍʹ˄ муʹ 
ʶʲʵˇ˃ʱʵʰ ˍʹˌ ʰˉˇˁʰˍʱˋˍʰˋʺˌ ˍʹˌ ˃ʶˍʱ ˍʹ ˂ʺ˕ʹ ʰ˄ʰ˂ʴʹˍʽˁ˗˄ ˒ʰˊ˃ʱˁ˖˄Φ ɮˊ˔ʽˁʱ ˍˇ 
ˉˊˈʴˊʰ˃˃ʰ ʶ˃ˉʶˊʽʶʾ˔ʶ ʰˋˁʺˋʶʽˌ ʲʱʵʽˋʹˌΣ ˋˍʰˍʽˁʷˌ ˁʰʽ ʶ˂ʶˏʻʶˊʹˌ ˁʾ˄ʹˋʹˌΣ ʶ˄˗ ˋˍʹ ˋˎ˄ʷ˔ʶʽʰ 
ˉˊˇˋˍʷʻʹˁʰ˄ ʰˋˁʺˋʶʽˌ ʵˎ˄ʰ˃ʽˁʺˌ ʽˋˇˊˊˇˉʾʰˌ ˁʰʽ ʶ˄ʵˎ˄ʱ˃˖ˋʹˌ ˃ʶ ˍʹ ˔ˊʺˋʹ ʰ˄ˍʽˋˍʱˋʶ˖˄Φ 
ɱʽʰ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍʹˌ ʰʻ˂ʺˍˊʽʰˌ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ˉˊʽ˄ ˁʰʽ ˃ʶˍʱ ˍˇ ˉˊˈʴˊʰ˃˃ʰ 
ʰˉˇˁʰˍʱˋˍʰˋʹˌΣ ˍˇ Modified {ŎƘƻōŜǊ ǘŜǎǘ ʴʽʰ ˍˇ ʶˏˊˇˌ ˁʾ˄ʹˋʹˌ ˍʹˌ ˇˋ˒ˎʿˁʺˌ ˃ˇʾˊʰˌ ˍʹˌ ʅʅΣ 
ˍˇ Cɮɰɳw ǘŜǎǘ ʴʽʰ ˍʹ˄ ʰ˄ˍʾ˂ʹ˕ʹ ˉˈ˄ˇˎ ˋˍˇ ʽˋ˔ʾˇΣ ˋˍʹ˄ ˇˋ˒ˎʿˁʺ ˃ˇʾˊʰ ˍʹˌ ʅʅ ʺ ˋˍʹ˄ 
ʽʶˊˇ˂ʰʴˈ˄ʽʰ ˉʶˊʽˇ˔ʺ ˃ʷˋ˖ ˍʹˌ ˁ˂ʾ˃ʰˁʰˌ NRSΣ ˍˇ ¦{. ʴʽʰ ˍʹ ˃ˇ˄ˈˉˇʵʹ ˋˍʰˍʽˁʺ ʽˋˇˊˊˇˉʾʰ ˁʰʽ 
ˍˇ ˍʶˋˍ ¢ƛƳŜŘ ¦Ǉ ŀƴŘ Dƻ ό¢¦Dύ ʴʽʰ ˍʹ ʵˎ˄ʰ˃ʽˁʺ ʽˋˇˊˊˇˉʾʰΦ ʆˇ ˉʰˊʶ˃ʲʰˍʽˁˈ ˉˊˈʴˊʰ˃˃ʰ ʶʾ˔ʶ 
˃ʽʰ ʻʶˍʽˁʺ ʶˉʾʵˊʰˋʹ ˋˍʹ˄ ˕ˎ˔ˇ˂ˇʴʽˁʺ ˁʰˍʱˋˍʰˋʹ ˁʰʽ ˋˍʹ˄ ˂ʶʽˍˇˎˊʴʽˁʺ ʽˁʰ˄ˈˍʹˍʰ ˍʹˌ 
ʰʻ˂ʺˍˊʽʰˌΦ ɾʶˍʱ ˍˇ ˍʷ˂ˇˌ ˍʹˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ʺˍʰ˄ ˉʽˇ ˉʰˊʰʴ˖ʴʽˁʺ ˋˍʹ˄ ʶˊʴʰˋʾʰ ˍʹˌ ˁʰʽ 
ˉʽˇ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʺ ˋˍʽˌ ˁʰʻʹ˃ʶˊʽ˄ʷˌ ˍʹˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌΣ ˃ʶ ˃ʶʽ˖˃ʷ˄ʰ ʺ ˁʰʻˈ˂ˇˎ 
ˋˎ˃ˉˍ˗˃ʰˍʰ ˉˈ˄ˇˎΦ ʅˏ˃˒˖˄ʰ ˃ʶ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍ˖˄ ʰ˅ʽˇ˂ˇʴʺˋʶ˖˄ ʲʶ˂ˍʽ˗ʻʹˁʶ 
ˋʹ˃ʰ˄ˍʽˁʱ ʹ ˋˍʱˋʹ ˋ˗˃ʰˍˇˌΣ ʹ ˉˇʽˈˍʹˍʰ ˍˇˎ ˏˉ˄ˇˎΣ ʹ ˋˍʰˍʽˁʺ ˁʰʽ ʵˎ˄ʰ˃ʽˁʺ ʽˋˇˊˊˇˉʾʰ ˁʰʽ 
ˍˇ ʶˏˊˇˌ ˁʾ˄ʹˋʹˌΦ ʅˎ˃ˉʶˊʰˋ˃ʰˍʽˁʱΣ ʷ˄ʰ ˉˊˈʴˊʰ˃˃ʰ ˉˊˇˇʵʶˎˍʽˁʺˌ ʱˋˁʹˋʹˌ ˋˍˇ ˄ʶˊˈ ʶʾ˄ʰʽ 
˖˒ʷ˂ʽ˃ˇ ˋˍʹ ˃ʶʾ˖ˋʹ ˍʹˌ ʷ˄ˍʰˋʹˌ ˍˇˎ ˉˈ˄ˇˎΣ ˋˍʹ˄ ʽˁʰ˄ˈˍʹˍʰ ˍʹˌ ˇˊʻˇˋˍʰˋʾʰˌΣ ˍˇˎ 
ˁʰʻʾˋ˃ʰˍˇˌΣ ˍʹ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ˉˇʽˈˍʹˍʰˌ ˍˇˎ ˏˉ˄ˇˎ ˁʰʽ ˍʹˌ ˂ʶʽˍˇˎˊʴʽˁʺˌ ʽˁʰ˄ˈˍʹˍʰˌΦ 
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ɯˋˁʹˋʹ ˁʰʽ ɾˎˇˋˁʶ˂ʶˍʽˁʷˌ ɼʰˁ˗ˋʶʽˌ ϧ ʃʰʻʺˋʶʽˌ 

 
 

 

 
ɶ ɮʃʁʆɳɽɳʅɾɮʆɹɼʁʆɶʆɮ ɳɿʁʅ ʇɲɮʆɹɿʁʇ ʃʄʁɱʄɮɾɾɮʆʁʅ ɱɹɮ ʆɶ ɽɳɹʆʁʇʄɱɹɼɶ 

ɮʃʁɼɮʆɮʅʆɮʅɶ ʋʄʁɿɹʁʇ ʃʁɿʁʇ ʅʆɶ ɾɳʅɶ ʅɳ ɮɸɽɶʆʄɹɮ ɼʁɽʇɾɰɶʅɶʅ 

ɳʄɮʅɹʆɳʋɿɹɼʁʇ ɳʃɹʃɳɲʁʇ 

 

 
ɳʽˋʰʴ˖ʴʺ 

 ʁ ˉˈ˄ˇˌ ˋˍʹ ˃ʷˋʹ ʶʾ˄ʰʽ ˃ʽʰ ˁʰˍʱˋˍʰˋʹ ˎ˕ʹ˂ʺˌ ˋˎ˔˄ˈˍʹˍʰˌ ˁʰʽ ˃ʶʴʱ˂ʹˌ ʶˉʽʲʱˊˎ˄ˋʹˌΦ ʆˇ 

ˉˇˋˇˋˍˈ ʶˉʾˉˍ˖ˋʹˌ ˍʹˌ ˇˋ˒ˎʰ˂ʴʾʰˌ ˋʶ ˈ˂ʹ ˍʹ ʸ˖ʺ ʶʾ˄ʰʽ уп҈ ˁʰʽ ˍʹˌ ˔ˊˈ˄ʽʰˌ ˇˋ˒ˎʰ˂ʴʾʰˌ ʶʾ˄ʰʽ 

ˉʶˊʾˉˇˎ но҈Φ ɾʽʰ ˋˎˋˍʹ˃ʰˍʽˁʺ ʰ˄ʱ˂ˎˋʹ ˍʹˌ ˉʰʴˁˈˋ˃ʽʰˌ ʶˉʽʲʱˊˎ˄ˋʹˌ ˍʹˌ ˄ˈˋˇˎ ʷʵʶʽ˅ʶ ˈˍʽ ˇ 

ʰˊʽʻ˃ˈˌ ˍ˖˄ ʶˍ˗˄ ˉˇˎ ʷʸʹˋʰ˄ ʰˋʻʶ˄ʶʾˌ ˃ʶ ʰ˄ʰˉʹˊʾʰ ʰˉˈ ˇˋ˒ˎʰ˂ʴʾʰ ʰˎ˅ʺʻʹˁʶ ˁʰˍʱ мтΣр҈ ˃ʶˍʰ˅ˏ 

нллт ˁʰʽ нлмтΦ ʁʽ ˁʰˍʶˎʻˎ˄ˍʺˊʽʶˌ ˇʵʹʴʾʶˌ ˁ˂ʽ˄ʽˁʺˌ ˉˊʰˁˍʽˁʺˌ ˋˎ˄ʽˋˍˇˏ˄ ʻʶˊʰˉʶˎˍʽˁʺ ʱˋˁʹˋʹ ˁʰʽ 

ˍˊˈˉˇˎˌ ˒ˎˋʽˁˇʻʶˊʰˉʶʾʰˌ ʴʽʰ ˍˇ˄ ˉˈ˄ˇ ˋˍʹ ˃ʷˋʹΦ ɶ ʻʶˊʰˉʶˎˍʽˁʺ ʱˋˁʹˋʹ ˁʰʽ ˇʽ ˍˊˈˉˇʽ 

˒ˎˋʽˁˇʻʶˊʰˉʶʾʰˌ ˃ˉˇˊˇˏ˄ ˄ʰ ʰ˄ʰˁˇˎ˒ʾˋˇˎ˄ ˍʹ˄ ʷ˄ˍʰˋʹ ˍˇˎ ˉˈ˄ˇˎ ˁʰʽ ˄ʰ ʰ˄ʰˁˇˎ˒ʾˋˇˎ˄ ˍʹ˄ 

ʰ˄ʰˉʹˊʾʰ ˍʹˌ ˉ˂ʱˍʹˌ ʴʽʰ ʰˋʻʶ˄ʶʾˌ ˃ʶ ˇˋ˒ˎʰ˂ʴʾʰ όPeng et al., 2021). 

              ʁ ˔ˊˈ˄ʽˇˌ ˉˈ˄ˇˌ ˋˍʹ ˃ʷˋʹ ˇˊʾˋˍʹˁʶ ˖ˌ ˇ ˉˈ˄ˇˌ ˋˍʹ˄ ˉ˂ʱˍʹ ˃ʶ ʺ ˔˖ˊʾˌ ˉˈ˄ˇ ˋˍʰ ˉˈʵʽʰΣ ʴʽʰ 

ˉʶˊʽˋˋˈˍʶˊʶˌ ʰˉˈ мн ʶʲʵˇ˃ʱʵʶˌ ˃ʶˍʰ˅ˏ ˍ˖˄ ˁʱˍ˖ ˉ˂ʶˎˊ˗˄ ˁʰʽ ˍ˖˄ ˉˍˎ˔˗˄ ˉʱ˄˖ ʰˉˈ ˍˇˎˌ ʴ˂ˇˎˍˇˏˌ 

ʶ˄˗Σ ʶʾ˄ʰʽ ˃ʽʰ ˋˎ˔˄ʺ ˁʰʽ ʰˎ˅ʰ˄ˈ˃ʶ˄ʹ ˄ˈˋˇˌ ˍ˖˄ ˋˁʶ˂ʶˍʽˁ˗˄ ˃ˎ˗˄Φ ʁ aŀ ˁʰʽ ˇʽ ˋˎ˄ʶˊʴʱˍʶˌ ˍˇˎ 

ˉʶˊʽʴˊʱ˒ˇˎ˄ ˍˇ ˋˏ˄ʵˊˇ˃ˇ ˇˋ˒ˎʰ˂ʴʾʰˌ ˖ˌ ˃ʶʾʸˇ˄ ˉˊˈʲ˂ʹ˃ʰ ˎʴʶʾʰˌ ˃ʶ ˍʶˊʱˋˍʽˇ ˇʽˁˇ˄ˇ˃ʽˁˈ ˁʰʽ 

ˁˇʽ˄˖˄ʽˁˈ ˁˈˋˍˇˌΣ ˁʰʻ˗ˌ ˉʶˊʽˋˋˈˍʶˊˇ ʰˉˈ ˍˇ ул҈ ˍˇˎ ˁˈˋˍˇˎˌ ˎʴʶʽˇ˄ˇ˃ʽˁʺˌ ˉʶˊʾʻʰ˂˕ʹˌ ˉʹʴʰʾ˄ʶʽ 

ˋʶ ʰˋʻʶ˄ʶʾˌ ˃ʶ ˍʹ ˄ˈˋˇΦ ʍˌ ʶˁ ˍˇˏˍˇˎΣ ʶʾ˄ʰʽ ˉˇ˂ˏ ˋʹ˃ʰ˄ˍʽˁˈ ˄ʰ ʰ˄ʰˁˇˎ˒ʽˋˍʶʾ ʹ ʷ˄ˍʰˋʹ ˍˇˎ ˉˈ˄ˇˎ 

ˁʰʽ ʹ ʰ˄ʰˉʹˊʾʰ ˍ˖˄ ʰˋʻʶ˄˗˄ ˃ʶ ˔ˊˈ˄ʽʰ ˇˋ˒ˎʰ˂ʴʾʰ ˁʰʽ ˄ʰ ʲʶ˂ˍʽ˖ʻʶʾ ʹ ˉˇʽˈˍʹˍʰ ʸ˖ʺˌ ˍˇˎˌ όMa et al, 

2022). 

              ʆʽˌ ˍʶ˂ʶˎˍʰʾʶˌ ʵˏˇ ʵʶˁʰʶˍʾʶˌΣ ʹ ʰʶˊˈʲʽʰ ʱˋˁʹˋʹ ˋˍˇ ˄ʶˊˈ ʺ ʹ ʱˋˁʹˋʹ ˃ʶ ʲʱˋʹ ˍˇ ˄ʶˊˈ ʷ˔ʶʽ 

ʴʾ˄ʶʽ ʷ˄ʰ ʶ˄ʰ˂˂ʰˁˍʽˁˈ ˉˊˈʴˊʰ˃˃ʰ ʱˋˁʹˋʹˌ ʴʽʰ ˍʹ˄ ʶˉʾˍʶˎ˅ʹ ˋˁˇˉ˗˄ ˒ˎˋʽˁʺˌ ˁʰˍʱˋˍʰˋʹˌ ˁʰʽ 

ʰˉˇˁʰˍʱˋˍʰˋʹˌ ʴʽʰ ʱˍˇ˃ʰ ˉˇˎ ʶʾ˔ʰ˄ ˋ˖˃ʰˍʽˁʺ ʵˎˋˁˇ˂ʾʰ ˋˍʹ˄ ʱˋˁʹˋʹ ˋˍʹ˄ ˅ʹˊʱΦ ɳˉʽˉ˂ʷˇ˄Σ ʹ 

ʱˋˁʹˋʹ ˃ʶ ʲʱˋʹ ˍˇ ˄ʶˊˈ ʶʾ˄ʰʽ ʰʲ˂ʰʲʺˌ ˁʰʽ ʰˋ˒ʰ˂ʷˋˍʶˊʹ ʰˉˈ ˍʹ˄ ʱˋˁʹˋʹ ˋˍʹ˄ ˅ʹˊʱ ʴʽʰˍʾ ˃ʶʽ˗ˋʶʽ 

ˍˇ˄ ˁʾ˄ʵˎ˄ˇ ˍˊʰˎ˃ʰˍʽˋ˃˗˄ ˁʰʽ ˍʹ ʵˎˋˁˇ˂ʾʰ ˍʹˌ ʱˋˁʹˋʹˌ ό!ōŀŘƛΣ {ŀƴƪŀǊŀǾŜƭΣ ½ŀƛƴǳŘŘƛƴΣ 9ƭǳƳŀƭŀƛ ϧ 

Razli, 2019). 

 ɶ ʻʶˊʰˉʶʾʰ ʱˋˁʹˋʹˌ ˋˍʹ˄ ˅ʹˊʱ ˉˇˎ ˋˍˇ˔ʶˏʶʽ ˋˍˇˎˌ ˃ˏʶˌ ˍʹˌ ˋˉˇ˄ʵˎ˂ʽˁʺˌ ˋˍʺ˂ʹˌ ˁʰʽ ˍˇˎ 

ˁˇˊ˃ˇˏ ʰˉˇˍʶ˂ʶʾ ˋˎ˄ʺʻ˖ˌ ˍʹ ʲʱˋʹ ˍ˖˄ ˁ˂ʽ˄ʽˁ˗˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ʴʽʰ ʱˍˇ˃ʰ ˃ʶ ˔ˊˈ˄ʽˇ ˉˈ˄ˇ ˋˍʹ ˃ʷˋʹ 

ό/[.tύ ˁʰʽ ʷ˔ʶʽ ʰˉˇʵʶʽ˔ʻʶʾ ˈˍʽ ˃ʶʽ˗˄ʶʽ ˍˇ˄ ˉˈ˄ˇ ˁʰʽ ˍʹ˄ ʰ˄ʰˉʹˊʾʰ ˁʰʽ ʲʶ˂ˍʽ˗˄ʶʽ ˍʹ ˃ˎʿˁʺ ˂ʶʽˍˇˎˊʴʾʰ 

ˁʰʽ ʵˏ˄ʰ˃ʹΦ ɶ ʱˋˁʹˋʹ ˋˍˇ ˄ʶˊˈ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʶˉʾˋʹˌ ˋˎ˔˄ʱ ˋˍʹ ʵʽʰ˔ʶʾˊʽˋʹ ˁʰʽ ˍʹ ʻʶˊʰˉʶʾʰ ˍʹˌ 

[.tΣ ʶˉʶʽʵʺ ʷ˔ʶʽ ˇˊʽˋ˃ʷ˄ʰ ˋʹ˃ʰ˄ˍʽˁʱ ˇ˒ʷ˂ʹ ˋʶ ˋˏʴˁˊʽˋʹ ˃ʶ ˍʹ˄ ʱˋˁʹˋʹ ˋˍʹ˄ ˅ʹˊʱ ˁʰʽ ˃ˉˇˊʶʾ ˄ʰ 

ʲˇʹʻʺˋʶʽ ˋˍʹ˄ ʽˋˇˊˊˇˉʾʰΣ ˍʹ˄ ˁʽ˄ʹˍʽˁˈˍʹˍʰ ˁʰʽ ˍˇ˄ ʷ˂ʶʴ˔ˇ ˍˇˎ ˉˈ˄ˇˎΦ ɱʽʰ ˉʰˊʱʵʶʽʴ˃ʰΣ ˍˇ ʸʶˋˍˈ ˄ʶˊˈ 

˃ˉˇˊʶʾ ˄ʰ ʵʽʶˎˁˇ˂ˏ˄ʶʽ ˍʹ ˃ˎʿˁʺ ˔ʰ˂ʱˊ˖ˋʹΣ ʹ ʱ˄˖ˋʹ ˃ʶʽ˗˄ʶʽ ˍʰ ˒ˇˊˍʾʰ ˍ˖˄ ʰˊʻˊ˗ˋʶ˖˄ ˁʰʽ ʹ 

ˎʵˊˇˋˍʰˍʽˁʺ ˉʾʶˋʹ ˉʰˊʷ˔ʶʽ ˎˉˇˋˍʺˊʽ˅ʹΦ  

 ɾʶ˂ʷˍʶˌ ʴʽʰ ˍʹ˄ ʱˋˁʹˋʹ ˋˍˇ ˄ʶˊˈ ʷ˔ˇˎ˄ ʰ˄ʰ˒ʷˊʶʽ ʻʶˍʽˁʷˌ ʶˉʽʵˊʱˋʶʽˌ ˋˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍ˖˄ 

ʰˋʻʶ˄˗˄Σ ˈˉ˖ˌ ʲʶ˂ˍʽ˖˃ʷ˄ʹ ˂ʶʽˍˇˎˊʴʾʰ ˁʰʽ ˃ˎʿˁʺ ʰ˄ˍˇ˔ʺΣ ʰˎ˅ʹ˃ʷ˄ʹ ʶˎˁʰ˃˕ʾʰ ˍʹˌ ˋˉˇ˄ʵˎ˂ʽˁʺˌ 

ˋˍʺ˂ʹˌ ˁʰʽ ˃ʶʽ˖˃ʷ˄ʹ ʰˉˇˎˋʾʰ ʰˉˈ ˍʹ˄ ʶˊʴʰˋʾʰΦ ʍˋˍˈˋˇΣ ˉʰˊʱ ˍʰ ˋˍˇʽ˔ʶʾʰ ˋ˔ʶˍʽˁʱ ˃ʶ ̱ ʹ ˔ˊʹˋʽ˃ˈˍʹˍʰ 

ˍʹˌ ʱˋˁʹˋʹˌ ˋˍˇ ˄ʶˊˈ ʴʽʰ ʱˍˇ˃ʰ ˃ʶ [.tΣ ʹ ˉˊʰˁˍʽˁʺ ʶ˒ʰˊ˃ˇʴʺ ˍ˖˄ ʶˊʶˎ˄ʹˍʽˁ˗˄ ʶˎˊʹ˃ʱˍ˖˄ ˋʶ ʰˎˍˈ˄ 
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ˍˇ˄ ˍˇ˃ʷʰ ʶ˅ʰˁˇ˂ˇˎʻʶʾ ˄ʰ ʶʾ˄ʰʽ ˉʶˊʽˇˊʽˋ˃ʷ˄ʹΦ ɴ˄ʰˌ ˂ˈʴˇˌ ʶʾ˄ʰʽ ˈˍʽ ˍʰ ˉˊˇʴˊʱ˃˃ʰˍʰ ˁʰʽ ˇʽ ʰˋˁʺˋʶʽˌ 

ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˋˍʽˌ ˎʵʱˍʽ˄ʶˌ ˃ʶ˂ʷˍʶˌ ˋˎ˄ʺʻ˖ˌ ʵʶ˄ ʰ˄ʰ˒ʷˊˇ˄ˍʰʽ ˁʰ˂ʱ ʺ ʵʶ˄ ʰ˄ʰ˒ʷˊˇ˄ˍʰʽ 

ˁʰʻˈ˂ˇˎΦ м ɳˉʽˉ˂ʷˇ˄Σ ʴʽʰ ˄ʰ ˃ʶʴʽˋˍˇˉˇʽʹʻʶʾ ʹ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˁʰʽ ʹ ʶʽʵʽˁˈˍʹˍʰ ˍˇˎ 

ˉˊˇʴˊʱ˃˃ʰˍˇˌΣ ʶʾ˄ʰʽ ʸ˖ˍʽˁʺˌ ˋʹ˃ʰˋʾʰˌ ˇʽ ʰˋˁʺˋʶʽˌ ˄ʰ ˋˍˇ˔ʶˏˇˎ˄ ʰˉʶˎʻʶʾʰˌ ˍˇˎˌ ˃ˏʶˌ ˉˇˎ ˃ʰˌ 

ʶ˄ʵʽʰ˒ʷˊˇˎ˄ όtǎȅŎƘŀǊŀƪƛǎΣ /ƻƭŜƳŀƴΣ [ƛƴǘƻƴΣ YŀƭƛŀǊƴǘŀǎ ϧ ±ŀƭŜƴǘƛƴΣ нлмфύΦ  

 

ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ˉʶˊʽˉˍ˖ˋʽˇ˂ˇʴʽˁʺˌ ˃ʶ˂ʷˍʹˌ ʺˍʰ˄ ˄ʰ ˋ˔ʶʵʽʰˋʻʶʾ ˁʰʽ ˄ʰ ʶ˒ʰˊ˃ˇˋʻʶʾ ʷ˄ʰ 

ˉˊˈʴˊʰ˃˃ʰ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˋʶ ʰʻ˂ʺˍˊʽʰ ˁˇ˂ˏ˃ʲʹˋʹˌ ʶˊʰˋʽˍʶ˔˄ʽˁˇˏ ʶˉʽˉʷʵˇˎ ˏˋˍʶˊʰ ʰˉˈ ˇ˅ˏ 

ˉʶˊʽˋˍʰˍʽˁˈ ˇˋ˒ˎʰ˂ʴʾʰˌΦ 

ɾʷʻˇʵˇˌ 

ɲʶʾʴ˃ʰ 

 ʅˍʹ˄ ʷˊʶˎ˄ʰ ˋˎ˃˃ʶˍʶʾ˔ʶ ˃ʽʰ ʰʻ˂ʺˍˊʽʰ ˁˇ˂ˏ˃ʲʹˋʹˌ оф ʶˍ˗˄Σ ʹ ˇˉˇʾʰ ˉʰˊˇˎˋʾʰˋʶ ˇ˅ˏ 

ˉʶˊʽˋˍʰˍʽˁˈ ˇˋ˒ˎʰ˂ʴʾʰˌ ˃ʶˍʱ ʰˉˈ ˁˊʾˋʹ ʱʴ˔ˇˎˌΦ ɶ ʰˋʻʶ˄ʺˌ ʶˊʴʱʸʶˍʰʽ ˖ˌ ˄ˇˋʹ˂ʶˏˍˊʽʰ у-мл ˗ˊʶˌ ˍʹ˄ 

ʹ˃ʷˊʰΣ ˃ʶ ˋˎ˔˄ˈˍʹˍʰ ˉˊˇˉˇ˄ʺˋʶ˖˄ о-п ˒ˇˊʷˌ ˍʹ˄ ʶʲʵˇ˃ʱʵʰΦ  

 

ʃʶʽˊʰ˃ʰˍʽˁˈˌ ˋ˔ʶʵʽʰˋ˃ˈˌ 

 ʆˇ ˉˊˈʴˊʰ˃˃ʰ ˉʰˊʷ˃ʲʰˋʹˌ ˍʹˌ ʰʻ˂ʺˍˊʽʰˌ ˅ʶˁʾ˄ʹˋʶ ʰˉˈ ˍʹ мнʹ ʷ˖ˌ ˍʹ˄ муʹ ʶʲʵˇ˃ʱʵʰ ˍʹˌ 

ʰˉˇˁʰˍʱˋˍʰˋʺˌ ˍʹˌΦ ʁʽ ˋˎ˄ʶʵˊʾʶˌ ˁʰˍʱ ˁˏˊʽˇ ˂ˈʴˇΣ ˉʶˊʽʶ˂ʱ˃ʲʰ˄ʰ˄ ʰˋˁʺˋʶʽˌ ʲʱʵʽˋʹˌ ˁʰʽ ʶ˂ʶˏʻʶˊʹˌ 

ˁʾ˄ʹˋʹˌ ʴʽʰ ˉˊˇʻʷˊ˃ʰ˄ˋʹΣ ʶ˄˗ ˍˇ ˁˏˊʽˇ ˉˊˈʴˊʰ˃˃ʰ ʰˉˇˍʶ˂ˇˏ˄ˍʰ˄ ʰˉˈ ʰˋˁʺˋʶʽˌ ˋˍʰˍʽˁʺˌ ˁʰʽ 

ʵˎ˄ʰ˃ʽˁʺˌ ʽˋˇˊˊˇˉʾʰˌΣ ˁʽ˄ʹˍʽˁˈˍʹˍʰˌ ˁʰʽ ʶ˄ʵˎ˄ʱ˃˖ˋʹˌ ʱ˄˖ - ˁʱˍ˖ ʱˁˊ˖˄ ˁʰʽ ˁˇˊ˃ˇˏ ˃ʶ ˍʹ ˔ˊʺˋʹ 

ˉ˂˖ˍʺˊʰ ʺ ʰ˂ˍʺˊ˖˄ ˁʰʽ ʺˉʽʶˌ ʵʽʰˍʱˋʶʽˌ ˋˍˇ ˍʷ˂ˇˌΦ ɮˊʴˈˍʶˊʰ ˉˊˇˋˍʷʻʹˁʰ˄ ʰˋˁʺˋʶʽˌ ʰʶˊˈʲʽʰˌ 

ʽˁʰ˄ˈˍʹˍʰˌ ˁʰʽ ʵˎ˄ʰ˃ʽˁ˗˄ ʵʽʰˍʱˋʶ˖˄Φ ʅˍʽˌ ʰˊ˔ʽˁʷˌ ˋˎ˄ʶʵˊʾʶˌ ˍˇ ˉˊˈʴˊʰ˃˃ʰ ʶˁˍʶ˂ʷˋˍʹˁʶ ˋˍˇ ˊʹ˔ˈ 

ˁˇ˃˃ʱˍʽ ˃ʶ ˍʹ ˋˍʺˊʽ˅ʹ ˋˍˇ ˍˇʾ˔˖˃ʰ ˍʹˌ ˉʽˋʾ˄ʰˌΣ ˃ʶ ʰˊʴʷˌ ʶˁˍʶ˂ʷˋʶʽˌΣ ˔˖ˊʾˌ ˔ˊˈ˄ˇ ˁʰʽ ˃ʽˁˊˈ ʶˏˊˇˌ 

ˁʾ˄ʹˋʹˌΦ ɼʰʻ˗ˌ ˎˉʺˊ˅ʶ ˉˊˇˇʵʶˎˍʽˁʺ ʶˉʽʲʱˊˎ˄ˋʹ ˍˇ ˉˊˈʴˊʰ˃˃ʰ ˃ʶˍʰ˒ʷˊʻʹˁʶ ˋʶ ʲʰʻˏ ˄ʶˊˈ ˈˉˇˎ ˍˇ 

ʰˋˁʹˋʽˇ˂ˈʴʽˇ ˉʶˊʽʶ˂ʱ˃ʲʰ˄ʶ о ˋʶˍ ʰˉˈ нл-ол ʶˉʰ˄ʰ˂ʺ˕ʶʽˌΣ ˋʶ ˃ʶˋʰʾˇ ˁʰʽ ˃ʶʴʱ˂ˇ ʶˏˊˇˌ ˁʾ˄ʹˋʹˌ ˃ʶ 

ʶ˄ʵʽʱ˃ʶˋʹ ˉʰˏˋʹ м˘Φ 

 

ɲʽʰʵʽˁʰˋʾʰ ˋˎ˂˂ˇʴʺˌ ʵʶʵˇ˃ʷ˄˖˄Φ 

ɱʽʰ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍʹˌ ʰʻ˂ʺˍˊʽʰˌ ˉˊʽ˄ ˁʰʽ ˃ʶˍʱ ˍʹ˄ ˇ˂ˇˁ˂ʺˊ˖ˋʹ ˍʹˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌ 

˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄Υ 

ɴ˄ʰ ˍˊˇˉˇˉˇʽʹ˃ʷ˄ˇ {ŎƘƻōŜǊ ǘŜǎǘ ʴʽʰ ˍˇ ʶˏˊˇˌ ˁʾ˄ʹˋʹˌ ˍʹˌ ˇˋ˒ˎʿˁʺˌ ˃ˇʾˊʰˌ ˍʹˌ ʅʅΣ ˈˉˇˎ 

ʸʹˍʺʻʹˁʶ ˋˍʹ˄ ʰʻ˂ʺˍˊʽʰ ˄ʰ ˁʱ˄ʶʽ о ˃ʷʴʽˋˍʶˌ ˁʱ˃˕ʶʽˌ ˍˇˎ ˁˇˊ˃ˇˏ ˃ʶ ˍʶ˄ˍ˖˃ʷ˄ʰ ˉˈʵʽʰ όSarabon et al, 

2021). 

ʆˇ Faber test ˃ʶ ˍʹ˄ ˁʱ˃˕ʹ- ʰˉʰʴ˖ʴʺ ˁʰʽ ʷ˅˖ ˋˍˊˇ˒ʺ ˍˇˎ ʽˋ˔ʾˇˎ ʴʽʰ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍʹˌ 

ʷ˄ˍʰˋʹˌ ˍˇˎ ˉˈ˄ˇˎ ό.ŀƎǿŜƭƭΣ .ŀǳŜǊΣ DǊŀŘƻȊ ϧ DǊƛƴŘǎǘŀŦŦΣ нлмсύΦ 

ʆˇ test ˃ˇ˄ˈˉˇʵʹˌ ˋˍʰˍʽˁʺˌ ʽˋˇˊˊˇˉʾʰˌ όUSB) ˈˉˇˎ ˃ʶˍˊʺʻʹˁʶ ˍˇ ˔ˊˇ˄ʽˁˈ ʵʽʱˋˍʹ˃ʰ ˉˇˎ 

˃ˉˇˊʶʾ ʷ˄ʰ ʱˍˇ˃ˇ ˄ʰ ʵʽʰˍʹˊʺˋʶʽ ʰˎˍʺ ˍʹ ʻʷˋʹ όˋʶ ʵʶˎˍʶˊˈ˂ʶˉˍʰύ ˅ˎˉˈ˂ʹˍˇ ʰˉˈ ˍʹ˄ ˈˊʻʽʰ ʻʷˋʹ ˃ʶ 

ˍʰ ˔ʷˊʽʰ ˋˍʹ ˂ʶˁʱ˄ʹ ˁʰʽ ˍˇ ʷ˄ʰ ˉˈʵʽ ˄ʰ ʲˊʾˋˁʶˍʰʽ ˉʱ˄˖ ʰˉˈ ˍˇ ʷʵʰ˒ˇˌΦ 
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ɯˋˁʹˋʹ ˁʰʽ ɾˎˇˋˁʶ˂ʶˍʽˁʷˌ ɼʰˁ˗ˋʶʽˌ ϧ ʃʰʻʺˋʶʽˌ 

 
 

 

ʆ ̌Timed up and Go (TUG) ̱ ˇ ˇˉˇʾˇ ˉʶˊʽʶ˂ʱ˃ʲʰ˄ʶ ˋʺˁ˖˃ʰ ʰˉˈ ˍʹ˄ ˁʰˊʷˁ˂ʰΣ ˉʶˊˉʱˍʹ˃ʰ о˃Φ 

˃ʰˁˊʽʱΣ ˉʶˊʽˋˍˊˇ˒ʺ ʴˏˊ˖ ʰˉˈ ʷ˄ʰ˄ ˁ˗˄ˇΣ ʲʱʵʽˋʹ ˉˊˇˌ ˍʰ ˉʾˋ˖ ˁʰʽ ˁʱʻʽˋ˃ʰ ˋˍʹ˄ ˁʰˊʷˁ˂ʰ ˋˍˇ 

ˋˎ˄ˍˇ˃ˈˍʶˊˇ ʵˎ˄ʰˍˈ ˔ˊˈ˄ˇ όDƻǊƧƛΣ {ŀƳŀƪƻǎƘΣ ²ŀǘǘΣ aŀǊŎƘŜǘǘƛ ϧ hƭƛǾŜƛǊŀΣ нлннύΦ 

 

ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ 

ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍ˖˄ ˃ʶˍˊʺˋʶ˖˄ ʷʵʶʽ˅ʰ˄ ˃ʶʾ˖ˋʹ ˍˇˎ ʲʱˊˇˎˌ ˍʹˌ ʰʻ˂ʺˍˊʽʰˌ ˁʰˍʱ мΣр ˁʽ˂ˈΦ 

ʅˍˇ ˍˊˇˉˇˉˇʽʹ˃ʷ˄ˇ Schober testΣ ʹ ʰˋʻʶ˄ʺˌ ˋˍʹ˄ ʰˊ˔ʽˁʺ ˃ʷˍˊʹˋʹ ʷ˒ˍʰ˄ʶ ˋˍʹ ˃ʷˋʹ ˍʹˌ ˁ˄ʺ˃ʹˌ ˁʰʽ 

ˋˍʹ˄ ˍʶ˂ʽˁʺ ˃ʷˍˊʹˋʹ ˃ʷ˔ˊʽ ˍˇˎˌ ʰˋˍˊʱʴʰ˂ˇˎˌ ˍʹˌΣ ˋˍˇ Faber test ̀ ˍʹ˄ ʰˊ˔ʽˁʺ ˃ʷˍˊʹˋʹΣ ʹ ʷ˄ˍʰˋʹ ˍˇˎ 

ˉˈ˄ˇˎ ʰ˅ʽˇ˂ˇʴʺʻʹˁʶ ˃ʷˋ˖ ˍʹˌ ˁ˂ʾ˃ʰˁʰˌ bw{ ˖ˌ ˃ʷˍˊʽˇˌ όmoderateύΣ ʶ˄˗ ˋˍˇ ˍʷ˂ˇˌ ˖ˌ ʺˉʽˇˌ όmild), 

ˍˇ USB test  ʲʶ˂ˍʽ˗ʻʹˁʶ ˁʰˍʱ п˘˘ˋˍˇ ʵʶ˅ʾ ˉˈʵʽ ˁʰʽ о˘˘ ˋˍˇ ʰˊʽˋˍʶˊˈΣ ʶ˄˗ ˍˇ TUG test ˁʰˍʱ оΣр˘˘Φ 

ʅˏ˃˒˖˄ʰ ˃ʶ ˍʰ ˉʰˊʰˉʱ˄˖ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʲʶ˂ˍʽ˗ʻʹˁʶ ˍˇ ʶˏˊˇˌ ˁʾ˄ʹˋʹˌ ˍʹˌ ʅʅΣ ʹ ˋˍʰˍʽˁʺ ˁʰʽ 

ʵˎ˄ʰ˃ʽˁʺ ʽˋˇˊˊˇˉʾʰ ʶ˄˗Σ ˃ʶʽ˗ʻʹˁʶ ˋʹ˃ʰ˄ˍʽˁʱ ʹ ʷ˄ˍʰˋʹ ˍˇˎ ˉˈ˄ˇˎΦ 

   

ʅˎʸʺˍʹˋʹ- ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ 

ɶ ˎʵˊˈʲʽʰ ˒ˎˋʽˁˇʻʶˊʰˉʶʾʰ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˋˎ˔˄ʱ ˖ˌ ʻʶˊʰˉʶʾʰ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ʴʽʰ 

ʰˋʻʶ˄ʶʾˌ ˃ʶ ˃ˎˇˋˁʶ˂ʶˍʽˁʷˌ ˉʰʻʺˋʶʽˌΦ ɳˉʽˉ˂ʷˇ˄Σ ˉˊˇʹʴˇˏ˃ʶ˄ʶˌ ˃ʶ˂ʷˍʶˌ ʷ˔ˇˎ˄ ʰˉˇʵʶʾ˅ʶʽ ˍʹ˄ 

ʰˋ˒ʱ˂ʶʽʰ ˁʰʽ ˍʹ˄ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˍʹˌ ˒ˎˋʽˁˇʻʶˊʰˉʶʾʰˌ ˋˍˇ ˄ʶˊˈΦ ɳʾ˄ʰʽ ʰˉˇʵʶʵʶʽʴ˃ʷ˄ˇ ˈˍʽ ˍˇ 

ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ ʶʾʵˇˌ ʱˋˁʹˋʹˌ ˃ˉˇˊʶʾ ˄ʰ ʰ˄ʰˁˇˎ˒ʾˋʶʽ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʱ ˍʹ˄ ʷ˄ˍʰˋʹ ˍˇˎ ˉˈ˄ˇˎ 

ʰˋʻʶ˄˗˄ ˃ʶ ˔ˊˈ˄ʽʰ ˇˋ˒ˎʰ˂ʴʾʰΣ ˄ʰ ʲʶ˂ˍʽ˗ˋʶʽ ˍʹ˄ ˉˇʽˈˍʹˍʰ ʸ˖ʺˌ ˁʰʽ ˍʹ ˂ʶʽˍˇˎˊʴʽˁʺ ʽˁʰ˄ˈˍʹˍʰΦ 

ɾˉˇˊʶʾ ˄ʰ ˉʰˊʷ˔ʶʽ ʰ˄ʰ˒ˇˊʱ ˋˍˇ ʽʰˍˊʽˁˈ ˉˊˇˋ˖ˉʽˁˈ ʴʽʰ ˍʹ˄ ˁʰˍʱˊˍʽˋʹ ˋ˔ʶʵʾˇˎ ʱˋˁʹˋʹˌ ʴʽʰ 

ʰˋʻʶ˄ʶʾˌ ˃ʶ ˔ˊˈ˄ʽˇ ˉˈ˄ˇ ˋˍʹ ˃ʷˋʹΦ ʍˋˍˈˋˇΣ ʰˉʰʽˍˇˏ˄ˍʰʽ ˉʶˊʽˋˋˈˍʶˊʶˌ ˍˎ˔ʰʽˇˉˇʽʹ˃ʷ˄ʶˌ ʶ˂ʶʴ˔ˈ˃ʶ˄ʶˌ 

ʵˇˁʽ˃ʷˌ ˎ˕ʹ˂ʺˌ ˉˇʽˈˍʹˍʰˌ ʴʽʰ ˍʹ˄ ʶˉʰ˂ʺʻʶˎˋʹ ˍʹˌ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰˌ ˁʰʽ ˍʹˌ ʰˋ˒ʱ˂ʶʽʰˌ ˍʹˌ 

˒ˎˋʽˁˇʻʶˊʰˉʶʾʰˌ ˋˍˇ ˄ʶˊˈ όMa et al, 2022). 
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THE EFFECTIVENESS OF Aɿ AQUATIC PROGRAM FOR THE FUNCTIONAL REHABILITATION  

OF CHRONIC LOW BACK PAIN IN AMATEUR SWIMMING ATHLETE 

 

M. Boziki, A. Gioftsidou, E. Nestoridou 

 

Democritus University of Thrace, School of Physical Education and Sport Science 

 

Abstract 

Chronic low back pain is a common musculoskeletal disease. The purpose of the present case 

study was to design and implement an aquatic rehabilitation program in an amateur swimmer 

following an acute episode of low back pain. The study sample consisted of a 39-year-old female 

swimmer, 1.65 cm tall, 69 kg. The goal of the rehabilitation program was to reduce pain in standing, 

sitting and immobility, improve sleep quality, increase range of motion and balance. The athlete's 

intervention program began from the 12th to the 18th week of her rehabilitation after receiving pain 

medication. Initially, the program included walking, static and free movement exercises, while dynamic 

balance and strengthening exercises using resistance were added later. To evaluate the athlete before 

and after the rehabilitation program, the Modified Schober test was used for the range of motion of 

the lumbar spine, the FAVER test for the perception of pain in the hip, the lumbar spine or in the 

sacroiliac area through the NRS scale, the USB for one-legged static balance and the Timed Up and Go 

(TUG) test for dynamic balance. The intervention program had a positive effect on the athlete's 

psychological state and functional capacity. After the end of rehabilitation, she was more productive 

at work and more efficient in her daily activities, with reduced or no pain symptoms. According to the 

results of the evaluations, body posture, sleep quality, static and dynamic balance and range of motion 

improved significantly. In conclusion, a progressive water exercise program is beneficial in reducing 

pain intensity, standing, sitting, improving sleep quality and functional capacity. 

 
Key Words: back pain, rehabilitation, injury, functional capacity 
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ɯˋˁʹˋʹ ˁʰʽ ɾˎˇˋˁʶ˂ʶˍʽˁʷˌ ɼʰˁ˗ˋʶʽˌ ϧ ʃʰʻʺˋʶʽˌ 

 
 

 

 
ɶ ɳʃɹɲʄɮʅɶ ɳɿʁʅ ʃʄʁɱʄɮɾɾɮʆʁʅ ɾɳ ʆɶ ɾɳɸʁɲʁ PILATES ʅɳ ɮʅɸɳɿɶ  

ɾɳ ʋʄʁɿɹʁ ʃʁɿʁ ʅʆɶ ɾɳʅɶ 
 

ʆˋʽ˄ˍ˗˄ʹ ɰΦΣ ɱʽˇ˒ˍˋʾʵˇˎ ɮΦΣ ɾʱ˂˂ʽˇˎ ʃΦΣ ɾˉʶ˄ʷˁʰ ɮΦΣ ɾʰˊʽ˄ʾʵʹˌ ɾΦ 
 

ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʅ˔ˇ˂ʺ ɳˉʽˋˍʺ˃ʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ ɮʻ˂ʹˍʽˋ˃ˇˏ 

 

ʃʶˊʾ˂ʹ˕ʹ 

ʁ ˃ʹ-ˋˎʴˁʶˁˊʽ˃ʷ˄ˇˌ ˔ˊˈ˄ʽˇˌ ˉˈ˄ˇˌ ˍʹˌ ˇˋ˒ˎʿˁʺˌ ˉʶˊʽˇ˔ʺˌ όCLBPύ ʰˉˇˍʶ˂ʶʾ ˃ʽʰ ˋˎ˔˄ʺ 

ˉʶˊʾˉˍ˖ˋʹ ˃ʶˍʰ˅ˏ ˍ˖˄ ˃ʶˋʹ˂ʾˁ˖˄ ʰ˂˂ʱ ˁʰʽ ˃ʶʴʰ˂ˏˍʶˊ˖˄ ʰ˄ʻˊ˗ˉ˖˄ ˁʰʽ ˂ʽʴˈˍʶˊˇ ˋˎ˔˄ʺ ˋʶ 

˃ʽˁˊˈˍʶˊʶˌ ʹ˂ʽˁʽʰˁʷˌ ˇ˃ʱʵʶˌΦ ɶ ʻʶˊʰˉʶˎˍʽˁʺ ʱˋˁʹˋʹ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ʶʾ˄ʰʽ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʺ ˋˍʹ ˃ʶʾ˖ˋʹ 

ˍˇˎ ˉˈ˄ˇˎ ˁʰʽ ˋˍʹ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰˌ ʰˋʻʶ˗˄ ˃ʶ CLBP. ʍˋˍˈˋˇ ʷ˖ˌ ˋʺ˃ʶˊʰ ʶ˂ʱ˔ʽˋˍʶˌ 

˃ʶ˂ʷˍʶˌ ʷ˔ˇˎ˄ ʵʽʶˊʶˎ˄ʺˋʶʽ ˍˇ ˊˈ˂ˇ ˍʹˌ ˃ʶʻˈʵˇˎ Pilates ˋˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˍˇˎ ˔ˊˈ˄ʽˇˎ ˉˈ˄ˇˎ ˋˍʹ˄ 

ˇˋ˒ˎʿˁʺ ˃ˇʾˊʰ ʰˋʻʶ˄˗˄Φ ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ˃ʶ˂ʷˍʹˌ ʺˍʰ˄ ˄ʰ ʰ˅ʽˇ˂ˇʴʹʻˇˏ˄ ˇʽ ʶˉʽʵˊʱˋʶʽˌ ʶ˄ˈˌ 

ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʱˋˁʹˋʹˌ ˃ʶ ˍʹ ˃ʷʻˇʵˇ Pilates ̀ ˍʹ ˁʽ˄ʹˍʽˁˈˍʹˍʰ ˍˇˎ ˁˇˊ˃ˇˏ ˁʰʽ ˍʹ˄ ʰʾˋʻʹˋʹ ˉˈ˄ˇˎ ˋʶ 

˄ʶʰˊʺ ʴˎ˄ʰʾˁʰΣ ʹ ˇˉˇʾʰ ʰ˄ˍʽ˃ʶˍ˖ˉʾʸʶʽ ˔ˊˈ˄ʽˇ ˉˈ˄ˇ ˋˍʹ ˇˋ˒ˎʿˁʺ ˃ˇʾˊʰ ˍʹˌ ˋˉˇ˄ʵˎ˂ʽˁʺˌ ˋˍʺ˂ʹˌΦ ʅˍʹ˄ 

ʷˊʶˎ˄ʰ ˋˎ˃˃ʶˍʶʾ˔ʶ ˃ʾʰ ˄ʶʰˊʺ ʶ˄ʺ˂ʽˁʹ ʴˎ˄ʰʾˁʰ ол ʶˍ˗˄ όˏ˕ˇˌ Ґ мΣспcmΣ ʲʱˊˇˌ Ґ срkgύ ˃ʶ ˔ˊˈ˄ʽˇ ˉˈ˄ˇ 

ˋˍʹ˄ ˇˋ˒ˎʿˁʺ ˃ˇʾˊʰ ˍʹˌ ˋˉˇ˄ʵˎ˂ʽˁʺˌ ˋˍʺ˂ʹˌΦ ʅˍʹ ʵˇˁʽ˃ʰʸˈ˃ʶ˄ʹ ʵˈʻʹˁʰ˄ ˇʵʹʴʾʶˌ ˄ʰ ˃ʹ ˋˎ˃˃ʶˍʷ˔ʶʽ 

ˋʶ ˇˉˇʽʰʵʺˉˇˍʶ ʻʶˊʰˉʶˎˍʽˁˈ ˉˊˈʴˊʰ˃˃ʰ ό˒ˎˋʽˇʻʶˊʰˉʶʾʰΣ ˃ʱ˂ʰ˅ʹ ˁʰύΣ ˒ˎˋʽˁʺ ʵˊʰˋˍʹˊʽˈˍʹˍʰΣ ˄ʰ 

˃ʹ˄ ʲˊʾˋˁʶˍʰʽ ˋˍʹ˄ ˇ˅ʶʾʰ ˒ʱˋʹ ˍˇˎ ˉˈ˄ˇˎ ˁʰʽ ˄ʰ ˃ʹ˄ ʷ˔ʶʽ ˔ˇˊʹʴʹʻʶʾ ˒ʰˊ˃ʰˁʶˎˍʽˁʺ ʰʴ˖ʴʺ 

όʰ˄ʰ˂ʴʹˍʽˁʱΣ ˃ˎˇ˔ʰ˂ʰˊ˖ˍʽˁʱύ ʴʽʰ ˍʹ˄ ˁʰˍʰˉˇ˂ʷ˃ʹˋʹ ˍˇˎ ˉˈ˄ˇˎ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ˉʶʽˊʰ˃ʰˍʽˁʺˌ 

ˉʶˊʽˈʵˇˎ ˉˇˎ ʰˁˇ˂ˇˎʻʺʻʹˁʶΦ ʃˊʽ˄ ˁʰʽ ˃ʶˍʱ ˍʹ˄ ˉʶʽˊʰ˃ʰˍʽˁʺ ˉʶˊʾˇʵˇ ʹ ʵˇˁʽ˃ʰʸˈ˃ʶ˄ʹ ʰ˅ʽˇ˂ˇʴʺʻʹˁʶ 

˖  ̩ˉˊˇˌ ˍʹ˄ ˎˉˇˁʶʽ˃ʶ˄ʽˁʺ ʷ˄ˍʰˋʹ ˍˇˎ ˉˈ˄ˇˎ ˃ʶ ˍʹ˄ ʶ˄ʵʶˁʰʲʱʻ˃ʽʰ ˁ˂ʾ˃ʰˁʰ ˉˈ˄ˇˎ όл-млύΣ ˍʹ˄ 

ʶˎ˂ˎʴʽˋʾʰ ˍ˖˄ ˇˉʾˋʻʽ˖˄ ˃ʹˊʽʰʾ˖˄ ˃ʶ ˍˇ ˁ˂ʽ˄ʽˁˈ ˍʶˋˍ Fingertip-to-floor distance test ˁ ʰʽ ˍʹ˄ ʶˎ˂ˎʴʽˋʾʰ 

ˍ˖˄ ˉ˂ʱʴʽ˖˄ ˁʰ˃ˉˍʹˊ˗˄ ˍˇˎ ˁˇˊ˃ˇˏ ˃ʶ ˍˇ ˁ˂ʽ˄ʽˁˈ ˍʶˋˍ ¢Ǌǳƴƪ ƭŀǘŜǊŀƭ Ŧƭexion on the right side (ROM). 

ʆˇ ˉʰˊʶ˃ʲʰˍʽˁˈ ˉˊˈʴˊʰ˃˃ʰ ʱˋˁʹˋʹˌ ˉˇˎ ʶ˒ʰˊ˃ˈˋˍʹˁʶ ʶʾ˔ʶ ʵʽʱˊˁʶʽʰ с ʶʲʵˇ˃ʱʵʶˌΣ ˋˎ˔˄ˈˍʹˍʰˌ ˍˊʶʾˌ 

˒ˇˊʷˌ ˍʹ˄ ʶʲʵˇ˃ʱʵʰ ˁʰʽ ʵʽʱˊˁʶʽʰ ˉˊˇˉˇ˄ʹˍʽˁʺˌ ˃ˇ˄ʱʵʰˌ сл ˂ʶˉˍʱΦ ʃʶˊʽ˂ʱ˃ʲʰ˄ʶ ʰˋˁʺˋʶʽˌ 

ʶ˄ʵˎ˄ʱ˃˖ˋʹˌ ˁʰʽ ʵʽʰˍʰˍʽˁʷˌ ʰˋˁʺˋʶʽˌ ˃ʶ ˍʹ˄ ˃ʷʻˇʵˇ pilates mat ˁʰʽ pilates equipment (pilates 

reformer, wundachair, tower, miniball , fitball, pilates ring, foam rollerΣ ˂ʱˋˍʽ˔ˇΣ ʲʰˊʱˁʽʰύΦ ɮˉˈ ˍʹ˄ 

ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ʲˊʷʻʹˁʶ ˈˍʽ ˍˇ ˉˊˈʴˊʰ˃˃ʰ Pilates ̄ ˇˎ ʰˁˇ˂ˇˎʻʺʻʹˁʶ ˃ʶʾ˖ˋʶ ˁʰˍʱ оо҈ ˍʹ˄ 

ʰʾˋʻʹˋʹ ˍˇˎ ˉˈ˄ˇˎΣ ʲʶ˂ˍʾ˖ˋʶ ˍʹ˄ ʶˎ˂ˎʴʽˋʾʰ ˍ˖˄ ˇ̄ ʾˋʻʽ˖˄ ˃ʹˊʽʰʾ˖˄ ˁʰˍʱ ур ҈ ˁʰʽ ˍ˖˄ ˉ˂ʱʴʽ˖˄ 

ˁʰ˃ˉˍʹˊ˗˄ ˍˇˎ ˁˇˊ˃ˇˏ ˁʰˍʱ мп҈ ˋˍʹ ʵʶ˅ʽʱ ˁʰʽ мтΣр҈ ˋˍʹ˄ ʰˊʽˋˍʶˊʱ ˉ˂ʶˎˊʱΦ  
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ɶ ɳʃɹɲʄɮʅɶ ɳɿʁʅ ʃʄʁɱʄɮɾɾɮʆʁʅ ɾɳ ʆɶ ɾɳɸʁɲʁ PILATES ʅɳ ɮʅɸɳɿɶ  

ɾɳ ʋʄʁɿɹʁ ʃʁɿʁ ʅʆɶ ɾɳʅɶ 

 

ɳʽˋʰʴ˖ʴʺ 

ʁ ˃ʹ-ˋˎʴˁʶˁˊʽ˃ʷ˄ˇˌ ˔ˊˈ˄ʽˇˌ ˉˈ˄ˇˌ ˍʹˌ ˇˋ˒ˎʿˁʺˌ ˉʶˊʽˇ˔ʺˌ όCLBPύ ʰˉˇˍʶ˂ʶʾ ˃ʽʰ ˋˎ˔˄ʺ 

ˉʶˊʾˉˍ˖ˋʹ ˃ʶˍʰ˅ˏ ˍ˖˄ ˃ʶˋʹ˂ʾˁ˖˄ ʰ˂˂ʱ ˁʰʽ ˃ʶʴʰ˂ˏˍʶˊ˖˄ ʰ˄ʻˊ˗ˉ˖˄ ˁʰʽ ˂ʽʴˈˍʶˊˇ ˋˎ˔˄ʺ ˋʶ 

˃ʽˁˊˈˍʶˊʶˌ ʹ˂ʽˁʽʰˁʷˌ ˇ˃ʱʵʶˌΦ ʅˎ˔˄ʱ ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ ˃ʶʽ˖˃ʷ˄ʹ ˒ˎˋʽˁʺ ˂ʶʽˍˇˎˊʴʾʰΣ ˎ˕ʹ˂ʱ ʶˉʾˉʶʵʰ 

ˎˉˇˁ˂ʽ˄ʽˁˇˏ ʱʴ˔ˇˎˌΣ ˁʰˍʱʻ˂ʽ˕ʹΣ ʵʽʰˍʰˊʰ˔ʷˌ ʱʴ˔ˇˎˌ ˁʰʻ˗ˌ ʶˉʾˋʹˌ ˁʰʽ ˃ʶʽ˖˃ʷ˄ʹˌ ˃ʰˁˊˇʲʽˈˍʹˍʰˌ 

(RustǄen et al, 2005; Wettstein, Eich, Bieber & Tesarz, нлмуύΦ ʅˍʽˌ ʾʵʽʶˌ ˃ʶ˂ʷˍʶˌΣ ˒ʰʾ˄ʶˍʰʽ ˈˍʽ ˇ 

ˉʰˊʱʴˇ˄ˍʰˌ ʹ˂ʽˁʾʰ ˉʽʻʰ˄ˈ˄ ˄ʰ ʶˉʹˊʶʱʸʶʽ ʻʶˍʽˁʱ ˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˍˇˎ ˔ˊˈ˄ʽˇˎ ˉˈ˄ˇˎΣ ʵʶʵˇ˃ʷ˄ˇ ˈˍʽ 

ˇʽ ˃ʶʴʰ˂ˏˍʶˊˇʽ ʰˋʻʶ˄ʶʾˌ ˋʶ ʹ˂ʽˁʾʰΣ ˉʰˊˇˎˋʽʱʸˇˎ˄ ˃ʶʴʰ˂ˏˍʶˊʹ ʰ˄ʻʶˁˍʽˁˈˍʹˍʰ ˋˍˇ˄ ˔ˊˈ˄ʽˇ ˉˈ˄ˇΣ 

ʶ˅ʰʽˍʾʰˌ ʶ˄ʵʶ˔ˇ˃ʷ˄˖ˌ ˍʹˌ ʶ˅ˇʽˁʶʾ˖ˋʺˌ ˍˇˎˌ ˃ʶ ʰˎˍˈ˄Φ  

ɶ ˉˊˇˍʶʽ˄ˈ˃ʶ˄ʹ ʻʶˊʰˉʶʾʰΣ ʰˉˈ ˄˖ˊʾˌ ʶˋˍʽʱʸʶʽ ˋˍʹ˄ ˒ˎˋʽˇʻʶˊʰˉʶˎˍʽˁʺ ʰʴ˖ʴʺΣ ˁʰʽ ˁˎˊʾ˖ˌ ˋʶ 

ʰˋˁʺˋʶʽˌ ʶ˄ʵˎ˄ʱ˃˖ˋʹˌ ˁʰʽ ʵʽʰˍʱˋʶ˖˄Σ ʻʶˊ˃ˇʻʶˊʰˉʶʾʶˌ ˁʰʽ ˔ʶʽˊˇʻʶˊʰˉʶʾʶˌΦ ʍˋˍˈˋˇ ˇʽ 

ʻʶˊʰˉʶˎˍʽˁʷˌ ʰˋˁʺˋʶʽˌ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ʶʾ˄ʰʽ ˇʽ ˉʽˇ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʷˌ ˋˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˍˇˎ ˇˋ˒ˎʿˁˇˏ 

ˉˈ˄ˇˎ ό±ŀƴ ¢ǳƭŘŜǊΣ Malmivaara, Esmail & Koes, нллнύΦ ɶ ʱˋˁʹˋʹ ˉʰʾʸʶʽ ʷ˄ʰ˄ ˋʹ˃ʰ˄ˍʽˁˈ ˊˈ˂ˇ ˋˍʹ 

ʵʽʰ˔ʶʾˊʽˋʹ ˍˇˎ ˔ˊˈ˄ʽˇˎ ˇˋ˒ˎʿˁˇˏ ˉˈ˄ˇˎ ˃ʶ ˍʽˌ ˋˏʴ˔ˊˇ˄ʶˌ ˃ʶ˂ʷˍʶˌ ˄ʰ ˁʰˍʰʵʶʽˁ˄ˏˇˎ˄ ˈˍʽ ʹ ʱˋˁʹˋʹ 

ʶʾ˄ʰʽ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʺ ˋˍʹ˄ ˃ʶʾ˖ˋʹ ˍʹˌ ʰʾˋʻʹˋʹˌ ˍˇˎ ˉˈ˄ˇˎ ˁʰʽ ˉʽˇ ˖˒ʷ˂ʽ˃ʹ ʰˉˈ ˉʰʻʹˍʽˁʷˌ 

ʻʶˊʰˉʶʾʶˌΣ ʶʾˍʶ ʰ˒ˇˊʱ ʴʶ˄ʽˁʷˌ ʰˋˁʺˋʶʽˌ όˉʶˊˉʱˍʹ˃ʰΣ ˁˇ˂ˏ˃ʲʹˋʹΣ ˉˇʵʹ˂ʰˋʾʰΣ ʶ˄ʵˎ˄ʱ˃˖ˋʹ ˁʰʽ 

ʵʽʰˍʱˋʶʽˌύΣ ʶʾˍʶ ʶ˒ʰˊ˃ˈʸˇ˄ˍʰˌ ʷ˄ʰ ˉˊˈʴˊʰ˃˃ʰ ʱˋˁʹˋʹˌ ˃ʶ ˍʹ ˃ʷʻˇʵˇ PilatesΣ ʰˊˁʶʾ ˈ˂ʰ ˄ʰ 

ʶ˒ʰˊ˃ˈʸˇ˄ˍʰʽ ʰˉˈ ʶʽʵʽˁˇˏˌ ˁʰʻʹʴʹˍʷˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ό²ajswelner, Metcalf & Bennell, 2012).  

ɶ ˃ʷʻˇʵˇˌ Pilates ʱˊ˔ʽˋʶ ˄ʰ ʰ˄ʰˉˍˏˋˋʶˍʰʽ ʰˉˈ ˍˇ˄ Joseph H. Pilates ˁʰˍʱ ˍʹ˄ ʵʽʱˊˁʶʽʰ ˍˇˎ 

ʃˊ˗ˍˇˎ ʃʰʴˁˇˋ˃ʾˇˎ ʃˇ˂ʷ˃ˇˎ όLateyΣ нллмύΦ ɮˊ˔ʽˁʱΣ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˋˍʽˌ ɶ˄˖˃ʷ˄ʶˌ ʃˇ˂ʽˍʶʾʶˌ ɮ˃ʶˊʽˁʺˌ 

ˍˇ мфно ˁʰʽ ʶ˅ʰˉ˂˗ʻʹˁʶ ˍʽˌ ʵʶˁʰʶˍʾʶˌ ˍˇˎ ол ˁʰʽ ˍˇˎ пл ˃ʶˍʰ˅ˏ ʶˉʰʴʴʶ˂˃ʰˍʽ˗˄ ˔ˇˊˇʴˊʱ˒˖˄ ˁʰʽ 

ʵʰˋˁʱ˂˖˄ ˔ˇˊˇˏ ˖ˌ ˍʶ˔˄ʽˁʷˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ʰˉˈ ˍˊʰˏ˃ʰˍʰ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰ˄ ˃ʶ ˍʰ ʰʻ˂ʺ˃ʰˍʰ 

(Anderson & Spector, 2000).  

ʅˍʽˌ ˃ʷˊʶˌ ˃ʰˌ ʹ ˃ʷʻˇʵˇˌ Pilates ʶʾ˄ʰʽ ʶˎˊʷ˖ˌ ʵʽʰʵʶʵˇ˃ʷ˄ʹ ˋʰ˄ ˃ʷʻˇʵˇˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌΦ 

ɮ˄ʰ˒ˇˊʽˁʱ ˃ʶ ˍʹ˄ ʵʽʰ˔ʶʾˊʽˋʹ ˍˇˎ ˇˋ˒ˎʿˁˇˏ ˉˈ˄ˇˎ ˁʰʽ ˍ˖˄ ˃ˎ˗˄ ˍ˖˄ ˉˎʶ˂ʽˁ˗˄ ˃ˎ˗˄Σ ʷ˔ˇˎ˄ 

ˁʰˍʰʴˊʰ˒ʶʾ ˋʹ˃ʰ˄ˍʽˁʱ ˋˍʰˍʽˋˍʽˁʱ ˇ˒ʷ˂ʹ ˋˍʹ˄ ʶ˄ʵˎ˄ʱ˃˖ˋʹ ˍ˖˄ ʶˁˍʶʽ˄ˈ˄ˍ˖˄ ˃ˎ˗˄ ˍʹˌ ˇˋ˒ˎʿˁʺˌ 

ˉʶˊʽˇ˔ʺˌΣ ˃ʶˍʱ ʰˉˈ нл ˋˎ˄ʶʵˊʾʶˌ ʱˋˁʹˋʹˌ Pilates ̄ ˇˎ ʶ˒ʰˊ˃ˈˋˍʹˁʰ˄ ˋʶ нл ˎʴʽʺ ʵʶʾʴ˃ʰˍʰΦ ɳˉʽˉ˂ʷˇ˄Σ 

ʹ ˃ʷʻˇʵˇˌ Pilates ʰˉˇʵʶʾ˔ʻʹˁʶ ˉʽˇ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʺ ʰˉˈ ˍʰ ζˊˇˁʰ˄ʾˋ˃ʰˍʰη ʰ˄ʰ˒ˇˊʽˁʱ ˃ʶ ˍʹ˄ 

ʶ˄ʶˊʴˇˉˇʾʹˋʹ ˍ˖˄ ʶʴˁʱˊˋʽ˖˄ ˁˇʽ˂ʽʰˁ˗˄ ˋˎˋˉʱˋʶ˖˄ ˋˍʰ ˎʴʽʺ ˎˉˇˁʶʾ˃ʶ˄ʰ όIŜǊrington & Davies, 

2005).  

ɶ ˃ʷʻˇʵˇˌ Pilates ʶ˄ʵʶʾˁ˄ˎˍʰʽ ʴʽʰ ˍʹ˄ ʻʶˊʰˉʶʾʰ ˍˇˎ ˃ʹ-ˋˎʴˁʶˁˊʽ˃ʷ˄ˇˎ ˔ˊˈ˄ʽˇˎ ˉˈ˄ˇˎ ˍʹˌ 

ˇˋ˒ˎʿˁʺˌ ˉʶˊʽˇ˔ʺˌΦ ɳˉʾˋʹˌ ʷ˔ʶʽ ʻʶˍʽˁʺ ʶ˅ʷ˂ʽ˅ʹ ˋˍʹ˄ ˋˍʰˍʽˁʺ ˁʰʽ ʵˎ˄ʰ˃ʽˁʺ ʽˋˇˊˊˇˉʾʰ ˁʽ ʶˉʽˉˊˇˋʻʷˍ˖ˌ 

ʶ˄ʵˎ˄ʰ˃˗˄ʶʽ ˍʰ ˁʱˍ˖ ˁʰʽ ʱ˄˖ ʱˁˊʰΣ ˍˇ˄ ʷ˂ʶʴ˔ˇ ˍˇˎ ˁʷ˄ˍˊˇˎΣ ˍʹ˄ ʰ˄ʰˉ˄ˇʺΣ ˍʹ˄ ʶ˂ʰˋˍʽˁˈˍʹˍʰ ˍ˖˄ 

ʽˋ˔ˏ˖˄ ˁʰʽ ˍʹˌ ˇˋ˒ˎʿˁʺˌ ˉʶˊʽˇ˔ʺˌ ˁʰʽ ˍʹˌ ˁʰˊʵʽʰʴʴʶʽʰˁʺˌ ʰ˄ˍˇ˔ʺˌ όCarrasco Poyatos, Ramos - Campo 

& Rubio ς Arias, 2019). 
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ɯˋˁʹˋʹ ˁʰʽ ɾˎˇˋˁʶ˂ʶˍʽˁʷˌ ɼʰˁ˗ˋʶʽˌ ϧ ʃʰʻʺˋʶʽˌ 

 
 

 

ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ˃ʶ˂ʷˍʹˌ ʺˍʰ˄ ˄ʰ ʰ˅ʽˇ˂ˇʴʹʻˇˏ˄ ˇʽ ʶˉʽʵˊʱˋʶʽˌ ʶ˄ˈˌ ˉˊˇʴˊʱ˃˃ʰˍˇˌ 

ʱˋˁʹˋʹˌ ˃ʶ ˍʹ˄ ˃ʷʻˇʵˇ Pilates ˋˍʹ˄ ˁʽ˄ʹˍʽˁˈˍʹˍʰ ˁʰʽ ˍʹ˄ ʰʾˋʻʹˋʹ ˉˈ˄ˇˎ ˍˇˎ ˁˇˊ˃ˇˏ ˋʶ ˄ʶʰˊʺ 

ʴˎ˄ʰʾˁʰΣ ʹ ˇˉˇʾʰ ʰ˄ˍʽ˃ʶˍ˖ˉʾʸʶʽ ˔ˊˈ˄ʽˇ ˉˈ˄ˇ ˋˍʹ ˇˋ˒ˎʿˁʺ ˃ˇʾˊʰ ˍʹˌ ˋˉˇ˄ʵˎ˂ʽˁʺˌ ˋˍʺ˂ʹˌΦ 

ɾʷʻˇʵˇˌ 

ɲʶʾʴ˃ʰ 

ʅˍʹ ˃ʶ˂ʷˍʹ ˋˎ˃˃ʶˍʶʾ˔ʶ ˃ʾʰ ˄ʶʰˊʺ ʶ˄ʺ˂ʽˁʹ ʴˎ˄ʰʾˁʰ ол ʶˍ˗˄ όˏ˕ˇˌ Ґ мΣспcmΣ ʲʱˊˇˌ Ґ срkgύ ˃ʶ 

˔ˊˈ˄ʽˇ ˉˈ˄ˇ ˋˍʹ˄ ˇˋ˒ˎʿˁʺ ˃ˇʾˊʰ ˍʹˌ ˋˉˇ˄ʵˎ˂ʽˁʺˌ ˋˍʺ˂ʹˌΦ ʅˍʹ ʵˇˁʽ˃ʰʸˈ˃ʶ˄ʹ ʵˈʻʹˁʰ˄ ˇʵʹʴʾʶˌ ˄ʰ ˃ʹ 

ˋˎ˃˃ʶˍʷ˔ʶʽ ˋʶ ˇˉˇʽʰʵʺˉˇˍʶ ʻʶˊʰˉʶˎˍʽˁˈ ˉˊˈʴˊʰ˃˃ʰ ό˒ˎˋʽˇʻʶˊʰˉʶʾʰΣ ˃ʱ˂ʰ˅ʹ ˁʰύΣ ˒ˎˋʽˁʺ 

ʵˊʰˋˍʹˊʽˈˍʹˍʰΣ ˄ʰ ˃ʹ˄ ʲˊʾˋˁʶˍʰʽ ˋˍʹ˄ ˇ˅ʶʾʰ ˒ʱˋʹ ˍˇˎ ˉˈ˄ˇˎ ˁʰʽ ˄ʰ ˃ʹ˄ ʷ˔ʶʽ ˂ʱʲʶʽ ˒ʰˊ˃ʰˁʶˎˍʽˁʺ 

ʰʴ˖ʴʺ όʰ˄ʰ˂ʴʹˍʽˁˈΣ ˃ˎˇ˔ʰ˂ʰˊ˖ˍʽˁˈύ ʴʽʰ ˍʹ˄ ˁʰˍʰˉˇ˂ʷ˃ʹˋʹ ˍˇˎ ˉˈ˄ˇˎ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ 

ˉʶʽˊʰ˃ʰˍʽˁʺˌ ˉʶˊʽˈʵˇˎΦ 

ʃʶʽˊʰ˃ʰˍʽˁˈˌ ˋ˔ʶʵʽʰˋ˃ˈˌ  

ɶ ʵˇˁʽ˃ʰʸˈ˃ʶ˄ʹ ˉˊʽ˄ ˁʰʽ ˃ʶˍʱ ˍˇ ˉʰˊʶ˃ʲʰˍʽˁˈ ˉˊˈʴˊʰ˃˃ʰ ʰ˅ʽˇ˂ˇʴʺʻʹˁʶΥ ʰύ ˖ˌ ˉˊˇˌ ˍʹ˄ 

ˎˉˇˁʶʽ˃ʶ˄ʽˁʺ ʷ˄ˍʰˋʹ ˍˇˎ ˉˈ˄ˇˎ ˃ʶ ˍʹ˄ ʶ˄ʵʶˁʰʲʱʻ˃ʽʰ ˁ˂ʾ˃ʰˁʰ ˉˈ˄ˇˎ όл-млύ ˁʰʽ ʲύ ˍʹ˄ ˁʽ˄ʹˍʽˁˈˍʹˍʰ 

ˍˇˎ ˁˇˊ˃ˇˏ ˃ʶ ˍˇ ˁ˂ʽ˄ʽˁˈ ˍʶˋˍ ʴʽʰ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍʹˌ ʶˎ˂ˎʴʽˋʾʰˌ ˍ˖˄ ˇˉʾˋʻʽ˖˄ ˃ʹˊʽʰʾ˖˄ όCƛƴƎŜǊǘƛǇ-

to-ŦƭƻƻǊ ŘƛǎǘŀƴŎŜ ǘŜǎǘύ ˁʰʽ ˍ˖˄ ˉ˂ʱʴʽ˖˄ ˁʰ˃ˉˍʹˊ˗˄ ˍˇˎ ˁˇˊ˃ˇˏ ό¢Ǌǳƴƪ ƭŀǘŜǊŀƭ ŦƭŜȄƛƻƴ ƻƴ ǘƘŜ ǊƛƎƘǘ ǎƛŘŜ 

-ROM). ʆˇ ˉʰˊʶ˃ʲʰˍʽˁˈ ˉˊˈʴˊʰ˃˃ʰ ʱˋˁʹˋʹˌ ˉˇˎ ʶ˒ʰˊ˃ˈˋˍʹˁʶ ʶʾ˔ʶ ʵʽʱˊˁʶʽʰ с ʶʲʵˇ˃ʱʵʶˌΣ ˃ʶ 

ˋˎ˔˄ˈˍʹˍʰ ˍˊʶʾˌ ˒ˇˊʷˌ ˍʹ˄ ʶʲʵˇ˃ʱʵʰ ʵʽʱˊˁʶʽʰˌ сл ˂ʶˉˍʱΦ ʃʶˊʽ˂ʱ˃ʲʰ˄ʶ ʰˋˁʺˋʶʽˌ ʶ˄ʵˎ˄ʱ˃˖ˋʹˌΣ 

ʰ˂˂ʱ ˁʰʽ ʵʽʰˍʰˍʽˁʷˌ ʰˋˁʺˋʶʽˌ ˃ʶ ˍʹ˄ ˃ʷʻˇʵˇ pilates mat ˁʰʽ pilates equipmentΦ ʋˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ 

ˍʰ ʶ˅ʺˌ ˈˊʴʰ˄ʰΥ pilates reformer, wundachair, towerΣ ˁʰʻ˗ˌ ˁʰʽ ˃ʽˁˊˇʶ˅ˇˉ˂ʽˋ˃ˈˌ ˈˉ˖ˌ miniball, 

fitball, pilates ring, foam rollerΣ ˂ʱˋˍʽ˔ˇΣ ʲʰˊʱˁʽʰΦ ʆˇ ʰˋˁʹˋʽˇ˂ˈʴʽˇ ˉʶˊʽ˂ʱ˃ʲʰ˄ʶ мр ˂ʶˉˍʱ 

ˉˊˇʻʷˊ˃ʰ˄ˋʹ ˃ʶ ʰˋˁʺˋʶʽˌ ʰ˄ʰˉ˄ˇ˗˄ ˁʰʽ ʰˋˁʺˋʶʽˌ pilates matΦ ʅˍʹ˄ ˋˎ˄ʷ˔ʶʽʰ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ 

ʶˁˍʶ˂ˇˏ˄ˍʰ˄ ʰˋˁʺˋʶʽˌ ʴʽʰ ˈ˂ˇ ˍˇ ˋ˗˃ʰ ˃ʶ ʷ˃˒ʰˋʹ ˋˍʽˌ ʰˋˁʺˋʶʽˌ ˉˇˎ ʵˎ˄ʰ˃˗˄ˇˎ˄ ˍ˖˄ ˁˇˊ˃ˈΣ 

ʶ˄ʰ˂˂ʱ˅ ˋˍʰ ˈˊʴʰ˄ʰ ʴʽʰ ор ˂ʶˉˍʱΦ ʆʰ ˍʶ˂ʶˎˍʰʾʰ мл ˂ʶˉˍʱ ʶˁˍʶ˂ˇˏ˄ˍʰ˄ ˉʽˇ ʺˉʽʶˌ ʰˋˁʺˋʶʽˌΣ 

ˉʶˊʽˋˋˈˍʶˊˇ ʵʽʰˍʰˍʽˁʷˌ ʰˋˁʺˋʶʽˌ ˖ˌ ʰˉˇʻʶˊʰˉʶʾʰΦ  

ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ 

 ɮˉˈ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˋˎ˔˄ˇˍʺˍ˖˄ ʲˊʷʻʹˁʶ ˈˍʽ ʹ ʷ˄ˍʰˋʹ ˍˇˎ ˎˉˇˁʶʽ˃ʶ˄ʽˁˇˏ ˉˈ˄ˇˎ ˃ʶʽ˗ʻʹˁʶ ˁʰˍʱ 

оо҈ όʰˉˈ с ˋʶ пύΦ ɶ ʶˎ˂ˎʴʽˋʾʰ ˍ˖˄ ˇˉʾˋʻʽ˖˄ ˃ʹˊʽʰʾ˖˄ ˃ˎ˗˄ ʰˎ˅ʺʻʹˁʶ ˁʰˍʱ ур ҈ (-7cm ˋʶ Ҍмcm) 

ˁʰʻ˗ˌ ʶˉʾˋʹˌ ˁʰʽ ʹ ʶˎ˂ˎʴʽˋʾʰ ˍ˖˄ ˉ˂ʱʴʽ˖˄ ˁʰ˃ˉˍʺˊ˖˄ ˍˇˎ ˁˇˊ˃ˇˏ ˁʰˍʱ мп҈ ʵʶ˅ʽʱ όпнcm ˋʶ пуcm) 

ˁʰʽ мтΣр҈ ʰˊʽˋˍʶˊʱ όплcm ̀ ʶ птcm).  

ʃʾ˄ʰˁʰˌ мΦ ɶ ˃ʶˍʰʲˇ˂ʺ ˍʹˌ ʰʾˋʻʹˋʹˌ ˍˇˎ ˉˈ˄ˇˎΣ ˍʹˌ ʶˎ˂ˎʴʽˋʾʰˌ ˇˉʾˋʻʽ˖˄ ˃ʹˊʽʰʾ˖˄ ˁʰʽ ˉ˂ʱʴʽ˖˄ 
ˁʰ˃ˉˍʺˊ˖˄ ˍˇˎ ˁˇˊ˃ˇˏ ˃ʶˍʱ ˍˇ ˉˊˈʴˊʰ˃˃ʰ ˉʰˊʷ˃ʲʰˋʹˌ. 

 
  

                                        ɾɳʆʄɶʅɳɹʅ 

ʆʶˋˍ ɮˊ˔ʽˁʺ ʆʶ˂ʽˁʺ ҈ ˃ʶˍʰʲˇ˂ʺ 

ʇˉˇˁʶʽ˃ʶ˄ʽˁʺ ʷ˄ˍʰˋʹ ˉˈ˄ˇˎ 6 4 -33% 

Fingertip-to-floor distance test -7 1 +85% 

Trunk lateral flexion on the right side (ROM)- 
(ʵʶ˅ʽʱ) 

42 48 +14% 

Trunk lateral flexion on the right side (ROM) 
- (ʰˊʽˋˍʶˊʱ) 

40 47 + 17,5% 
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ʅˎʸʺˍʹˋʹ - ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ 

ʆʰ ʻʶ˃ʷ˂ʽʱ ˍʹˌ ˃ʶʻˈʵˇˎ tƛƭŀǘŜǎ ̡ ʰˋʾʸʶˍʰʽ ˋˍʹ ʻʶ˖ˊʾʰ ˍˇˎ ʰ˄ʻˊ˗ˉʽ˄ˇˎ ˋ˗˃ʰˍˇˌΣ ˋˏ˃˒˖˄ʰ 

˃ʶ ˍʹ˄ ˇˉˇʾʰ ʹ ʶˏˊˎʻ˃ʹ ˂ʶʽˍˇˎˊʴʾʰ ˍˇˎ ˃ˎʿˁˇˏ ˋˎˋˍʺ˃ʰˍˇˌ ˉˊˇːˉˇʻʷˍʶʽ ˍˈˋˇ ʶ˄ʵˎ˄ʱ˃˖ˋʹ ˈˋˇ ˁʰʽ 

ʵʽʱˍʰˋʹΦ ʅˍʹ˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ˈ˃˖ˌ ˁˇʽ˄ˈˍʹˍʰ ˇʽ ʰˉˈ˕ʶʽˌ ʵʽʾˋˍʰ˄ˍʰʽ ʴʽʰ ˍʹ˄ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ʶ˄ˈˌ 

ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˃ʶ ˍʹ ˃ʷʻˇʵˇ tƛƭŀǘŜǎΦ ʇˉʱˊ˔ˇˎ˄ ʷˊʶˎ˄ʶˌ ˉˇˎ ˋʹ˃ʶʽ˗˄ˇˎ˄ ˍʹ˄ ʻʶˍʽˁʺ ʶˉʾʵˊʰˋʹ ˍʹˌ 

˃ʶʻˈʵˇˎ ˖ˌ ˉˊˇˌ ˍˇ˄ ˉˈ˄ˇΣ ˍʹ˄ ʰ˄ʽˁʰ˄ˈˍʹˍʰΣ ˍʹ˄ ʽʵʽˇʵʶˁˍʽˁˈˍʹˍʰΣ ˍʹ˄ ˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰ ˍʹˌ 

ˋˉˇ˄ʵˎ˂ʽˁʺˌ ˋˍʺ˂ʹˌ ˁʰʽ ˍʹ˄ ʶˎ˂ˎʴʽˋʾʰ ό[ŀ ¢ƻǳŎƘŜ Ŝǘ ŀƭΣ нллуΤ ²Ŝƭƭǎ Ŝǘ ŀƭΣ нлмоύ ˁʰʽ ʱ˂˂ʶˌ ʷˊʶˎ˄ʶˌ ˉˇˎ 

ˎˉˇˋˍʹˊʾʸˇˎ˄ ˈˍʽ ʵʶ˄ ʶˉʷ˒ʶˊʶ ˁʱˉˇʽʰ ˃ʶʾ˖ˋʹ ˍˇˎ ˉˈ˄ˇˎ ʺ ˋˍʹ˄ ˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰ ό[ƛƳ Ŝǘ ŀƭΦΣ нлммΤ 

tŜǊŜƛǊŀ Ŝǘ ŀƭΦΣ нлмнύΦ 

 ɶ ˉʰˊˇˏˋʰ ˉʶˊʽˉˍ˖ˋʽˇ˂ˇʴʽˁʺ ˃ʶ˂ʷˍʹ ʶˋˍʽʱʸʶʽ ˋˍʹ˄ ʵʽʶˊʶˏ˄ʹˋʹ ˍˇˎ ˃ˎʿˁˇˏ ˉˈ˄ˇˎ ˁʰʽ ˍʹ˄ 
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THE EFFECT OF A PROGRAMME USING THE PILATES METHOD ON A PATIENT WITH 

CHRONIC LOW BACK PAIN 
 

V. Tsintoni, A. Gioftsidou, P. Malliou, A. Beneka, M. Marinidis  
 

Democritus University of Thrace, School of Physical Education and Sport Science 
 
Abstract 

Non-specific chronic low back pain (CLBP) is a common condition among middle-aged and 
older people and less common in younger age groups. Therapeutic exercise appears to be effective in 
reducing pain and improving function in patients with CLBP. However, to date few studies have 
investigated the role of Pilates in the management of chronic low back pain in patients. The aim of this 
study was to evaluate the effects of a Pilates exercise program on trunk mobility and pain sensation in 
a young woman with chronic low back pain (CLBP) in her lumbar spine. The study involved a young 
adult female 30 years old (height = 1.64cm, weight = 65kg) with chronic low back pain. The subject was 
instructed not to participate in any treatment program (physiotherapy, massage, etc.), physical 
activity, not to be in the acute phase of pain and not to be given medication (analgesics, muscle 
relaxants) to combat the pain during the experimental period followed. Before and after the 
experimental period, the subject was assessed for subjective pain intensity using the eleven-point pain 
scale (0-10), posterior femoral flexion with the clinical Fingertip-to-floor distance test and trunk lateral 
flexion with the clinical Trunk lateral flexion on the right side (ROM) test. The interventional exercise 
program implemented was 6 weeks in duration, with a frequency of three times per week and a 
training session duration of 60 minutes. It included strengthening and stretching exercises using the 
pilates mat and pilates equipment (pilates reformer, wunda chair, tower, miniball, fitball, pilates ring, 
foam roller, rubber band, dumbbells). Analysis of the data illustrated that the Pilates program followed 
reduced pain sensation by 33%, improved posterior femoral flexibility by 85% and lateral trunk flexion 
by 14% on the right side and 17.5% on the left side. 
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COMPARATIVE STUDY OF PHYSICAL FITNESS IN ELDERLY FALLERS AND NON-FALLERS 

 

F. Papanikolaou1, E. Kouli1, A. Gkrekidis1, A. Kanavaki1, P. Manaveli1, D. Menychtas1,  

H. Douda1, I. Smilios1, ɾ. Michalopoulou1, V. Gourgoulis1, G. Sirakoulis2, N. Aggelousis1 

 

1 Democritus University of Thrace, School of Physical Education and Sport Science 

2 Democritus University of Thrace, Department of Electrical and Computer Engineering 

 

Abstract 

 The elderly population is prone to falls, which can have severe consequences, including 

hospitalization or mortality. Numerous factors can contribute to falls in older adults, including health 

conditions, medication use, environmental hazards, poor nutrition, and insufficient physical activity. 

Specifically, insufficient exercise and physical activity can lead to reduced flexibility, weakness, and 

poor balance, which are significant risk factors for falls. To prevent falls in older adults, it is crucial to 

recognize and manage these factors. The aim of this study was to compare the functional fitness levels 

of older adults who were at risk of falling with those who were not. The study recruited 180 

independent adults aged 65 years or older and determined their fall risk status using a fall risk 

assessment scale. Thirty-three of them were identified as being at risk of falling. The Senior Fitness 

Test, which included six tests for strength, endurance, flexibility, and balance, was used to assess the 

participants' functional fitness. The results revealed significant differences in functional fitness 

between the two groups, with those at risk of falling scoring lower, particularly in agility, dynamic 

balance, and aerobic endurance tests. The researchers identified the Timed up and go (TUG) test and 

the 2-minute step test as the most effective predictors of fall risk. The study concludes that targeted 

interventions to enhance agility and endurance may benefit older adults who are at risk of falling due 

to their lower functional fitness levels. 

 

Keywords: falls, strength, endurance, agility, balance 
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COMPARATIVE STUDY OF PHYSICAL FITNESS IN ELDERLY FALLERS AND NON-FALLERS 

 

Introduction 

 The increasing aging population worldwide has drawn significant attention to the health and well-

being of older adults. Among the myriad concerns faced by this population, falls stand out as a major 

health risk, with severe consequences that can significantly impact an individual's quality of life. Falls 

among the elderly are associated with increased morbidity, mortality, loss of independence, and 

healthcare costs. Understanding the factors contributing to falls is crucial in developing effective 

strategies to prevent such incidents and promote healthy aging (WHO, 2008). 

 Physical fitness plays a pivotal role in maintaining balance, mobility, and overall physical function 

in older adults. Numerous studies have highlighted the association between physical fitness and fall 

risk, emphasizing the importance of comprehensive assessments to identify potential risk factors and 

develop tailored interventions (aƛƭŀƴƻǾƛŏΣ tŀƴǘŜƭƛŏ ϧ ¢ǊŀƧƪƻǾƛŏΣ нлмпύ. Identifying key differences in 

physical fitness profiles between elderly fallers and non-fallers can offer valuable insights into the 

underlying mechanisms and aid in the development of targeted fall prevention programs (Barnett, 

Smith, Lord, Williams & Baumand, 2003). 

 The purpose of this research was to conduct a comparative analysis of physical fitness among 

elderly individuals who have experienced falls and those who haven't, evaluating different aspects of 

physical fitness that have been recognized as potential contributors to falls. By investigating 

parameters such as balance, strength, flexibility, coordination, and endurance, we seek to elucidate 

the differences in physical fitness profiles between these two groups and assess their contribution to 

fall risk. 

Methods 

Sample 

 hƴŜ ƘǳƴŘǊŜŘ ŀƴŘ ŜƛƎƘǘȅ ŜƭŘŜǊƭȅ ǇŜƻǇƭŜ όŀƎŜΥ тпΦуҕтΦфύ ŦǊƻƳ ǎŜǾŜǊŀƭ ŎƻƳƳǳƴƛǘƛŜǎ ƛƴ ǘƘŜ ǇǊƻǾƛƴŎŜ 

of East Macedonia and Thrace, Greece, who provided written informed consent, voluntarily 

participated in the study. The subjects divided into two groups: fallers (N=33) and non-fallers (N=147). 

A faller was defined as an individual who had at least one fall within 6 months prior to the study. 

 

Research design  

 This was a descriptive study designed to identify the differences in functional fitness between 

older adults who were at risk of falling and those who were not. The functional fitness of older adults 

was measured using the Senior Fitness Test (SFT) which is a widely used method for functional fitness 

assessment of older adults. It was first developed and validated (Rikli, R. E., & Jones, C. J. (1999))   with 

the purpose of early identification of older individuals at risk of losing functionality. SFT includes six 

testing items assessing the five dimensions of functional fitness; the 30-second chair stand for lower 

limbs' muscle strength, the 30-second arm curl for upper limbs' muscle strength, the 2-minute step 
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test for aerobic endurance, the chair sit-and-reach test for lower body flexibility and the back scratch 

test for upper body flexibility.  

Statistical Analysis  

 A one-way multivariate analysis of variance (MANOVA) was conducted to determine the 

differences between groups (fallers and non-fallers) on their functional fitness variables (combined 

tests), with a significance level of p<.05. The MANOVA was followed by a discriminant analysis to 

determine which variables contributed most to group formation. 

 

Results 

 Results from the preliminary assumption tests revealed no serious violations of normality. Using 

Wilks's statistic, there were significant group differences on the combined functional fitness testing 

items (ώ[ ѻ ΦтмΣ CόтΣ тлύ ѻ пΦлсΣ Ǉ ѻ ΦллмΣ ǇŀǊǘƛŀƭ Ƙн ѻ Φнуфϐ This indicates a significant difference in the 

overall functional fitness between participants with and without a risk of falling. Separate univariate 

analysis in each of the six testing items revealed that the significant group differences were only 

evident in the Timed up and go test, the arm curl test and the 2-minute step test.    

 
Table 1. Comparisons of functional fitness between fallers (G1) and non-fallers (G2).   

Fitness variables 
aŜŀƴ ҕ ǎǘŀƴŘŀǊŘ ŘŜǾƛŀǘƛƻƴ 

F p Partial ́ 2 
G1 (n = 33) G2 (n = 147) 

 Arm curl (reps) 14.80 ҕ 4.00 16.80 ҕ 4.00 4.41 .039* .055 

 Chair stand (reps) 13.80 ҕ 4.00 14.30 ҕ 3.70 0.26 .610 .003 

 Back scratch (cm) ҍнΦрф ҕ 7.89 ҍлΦоф ҕ 4.80 1.89 .174 .024 

 Chair sit and reach 
(cm) 

3.20 ҕ 8.80 3.70 ҕ 8.60 0.06 .805 .001 

 Time  up & go (s) 6.75 ҕ 1.12 5.85 ҕ 0.95 13.35 .001* .149 

 2-minute step (reps) 82.70 ҕ 16.50 92.33 ҕ 11.93 7.75 .007* .093 

 

 The discriminant analysis revealed one discriminant function (canonical R2=.29). Additionally, this 

discriminant function was able to significantly differentiate groups [=˂.71), x2(7)=24.71, p =.001]. The 

correlations between outcomes and the discriminant function showed that the Timed up and go test 

(r = .66) and the 2-ƳƛƴǳǘŜ ǎǘŜǇ ǘŜǎǘ όǊ Ґ ҍΦрлύ ŎƻƴǘǊƛōǳǘŜŘ Ƴƻǎǘ ǘƻ ǘƘƛǎ ŘƛǎŎǊƛƳƛƴŀƴǘ ŦǳƴŎǘƛƻƴΦ 

 

Discussion and Conclusions 

 The comparative analysis of physical fitness parameters between elderly fallers and non-fallers 

revealed significant differences in three fitness performance measures. Elderly fallers performed 

worse on the Timed up and go test compared to non-fallers, indicating compromised mobility and 

balance. Slower performance on the TUG test suggests reduced lower limb strength, impaired 
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coordination, and diminished postural control, all of which can increase the risk of falls. Elderly fallers 

also demonstrated poorer performance on the arm curl test than non-fallers, indicating reduced upper 

body strength. Weakness in the upper body can compromise an individual's ability to perform daily 

activities that require lifting, carrying, and pushing objects, thereby affecting overall functional 

independence. Limited upper body strength can also hinder balance and stability during certain 

movements, contributing to fall risk. In addition, elderly fallers exhibited inferior performance on the 

2-minute step test compared to non-fallers, suggesting lower cardiovascular fitness and endurance. 

Poor cardiovascular fitness can lead to fatigue during physical activity, limiting an individual's ability to 

engage in daily tasks or respond effectively to sudden balance challenges, increasing the likelihood of 

falls. 

 Moreover, the discriminant analysis revealed a function that significantly distinguished between 

the two groups, with the Timed up and go test and the 2-minute step test having the strongest 

correlations with this function. This function also positively correlated with agility and balance. The 

above results are in accordance with the findings of a recent study that examined physical parameters 

associated with functional fitness in older adults with and without a risk of falling (Smee, Anson, 

Waddington & Berry, 2012). 

 Taken together, the findings from the current study indicated that elderly fallers had 

compromised mobility, reduced upper body strength, and lower cardiovascular endurance compared 

to their non-faller counterparts. Thus, we can conclude that deficits in lower limb strength, 

coordination, postural control, upper body strength and cardiovascular endurance contribute to the 

increased risk of falls seen in older people who fall. Ultimately, implementing interventions that target 

these deficits has the potential to reduce fall rates, minimize fall-related injuries, and enhance the 

overall well-being and functional independence of the older population. 
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 ʁ ʹ˂ʽˁʽ˖˃ʷ˄ˇˌ ˉ˂ʹʻˎˋ˃ˈˌ ʶʾ˄ʰʽ ʶˉʽˊˊʶˉʺˌ ˋʶ ˉˍ˗ˋʶʽˌΣ ˇʽ ˇˉˇʾʶˌ ˃ˉˇˊʶʾ ˄ʰ ʷ˔ˇˎ˄ ˋˇʲʰˊʷˌ 

ˋˎ˄ʷˉʶʽʶˌΣ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄ʹˌ ˍʹˌ ˄ˇˋʹ˂ʶʾʰˌ ʺ ˍʹˌ ʻ˄ʹˋʽ˃ˈˍʹˍʰˌΦ ʃˇ˂˂ˇʾ ˉʰˊʱʴˇ˄ˍʶˌ ˃ˉˇˊˇˏ˄ 

˄ʰ ˋˎ˃ʲʱ˂ˇˎ˄ ˋˍʽˌ  ˉˍ˗ˋʶʽˌ ˉˇˎ ʰ˒ˇˊˇˏ˄ ˍˇˎˌ ʹ˂ʽˁʽ˖˃ʷ˄ˇˎˌ ʶ˄ʺ˂ʽˁʶˌΣ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄˖˄ ˍ˖˄ 

ˋˎ˄ʻʹˁ˗˄ ˎʴʶʾʰˌΣ ˍʹˌ ˔ˊʺˋʹˌ ˒ʰˊ˃ʱˁ˖˄Σ ˍ˖˄ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁ˗˄ ˁʽ˄ʵˏ˄˖˄Σ ˍʹˌ ˁʰˁʺˌ ʵʽʰˍˊˇ˒ʺˌ ˁʰʽ 

ˍʹˌ ʰ˄ʶˉʰˊˁˇˏˌ ˋ˖˃ʰˍʽˁʺˌ ʵˊʰˋˍʹˊʽˈˍʹˍʰˌΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ʹ ʰ˄ʶˉʰˊˁʺˌ ʱˋˁʹˋʹ ˁʰʽ ˋ˖˃ʰˍʽˁʺ 

ʵˊʰˋˍʹˊʽˈˍʹˍʰ ˃ˉˇˊʶʾ ˄ʰ ˇʵʹʴʺˋʶʽ ˋʶ ˃ʶʽ˖˃ʷ˄ʹ ʶˎ˂ˎʴʽˋʾʰΣ ʰʵˎ˄ʰ˃ʾʰ ˁʰʽ ˁʰˁʺ ʽˋˇˊˊˇˉʾʰΣ ˉˇˎ 

ʰˉˇˍʶ˂ˇˏ˄ ˋʹ˃ʰ˄ˍʽˁˇˏˌ ˉʰˊʱʴˇ˄ˍʶˌ ˁʽ˄ʵˏ˄ˇˎ ʴʽʰ ˉˍ˗ˋʶʽˌΦ ɱʽʰ ˍʹ˄ ˉˊˈ˂ʹ˕ʹ ˍ˖˄ ˉˍ˗ˋʶ˖˄ ˋˍˇˎˌ 

ʹ˂ʽˁʽ˖˃ʷ˄ˇˎˌ ʶ˄ʺ˂ʽˁʶˌΣ ʶʾ˄ʰʽ ʸ˖ˍʽˁʺˌ ˋʹ˃ʰˋʾʰˌ ʹ ʰ˄ʰʴ˄˗ˊʽˋʹ ˁʰʽ ʹ ʵʽʰ˔ʶʾˊʽˋʹ ʰˎˍ˗˄ ˍ˖˄ 

ˉʰˊʰʴˈ˄ˍ˖˄Φ ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ˃ʶ˂ʷˍʹˌ ʺˍʰ˄ ˄ʰ ˋˎʴˁˊʾ˄ʶʽ ˍʰ ʶˉʾˉʶʵʰ ˂ʶʽˍˇˎˊʴʽˁʺˌ ˒ˎˋʽˁʺˌ 

ˁʰˍʱˋˍʰˋʹˌ ˃ʶˍʰ˅ˏ ʹ˂ʽˁʽ˖˃ʷ˄˖˄ ˉˇˎ ʵʽʷˍˊʶ˔ʰ˄ ˁʾ˄ʵˎ˄ˇ ˉˍ˗ˋʹˌ ˁʰʽ ʹ˂ʽˁʽ˖˃ʷ˄˖˄ ˉˇˎ ʵʶ˄ ʵʽʷˍˊʶ˔ʰ˄ 

ˁʾ˄ʵˎ˄ˇ ˉˍ˗ˋʹˌΦ ʅˍʹ ˃ʶ˂ʷˍʹ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ мул ʰ˄ʶ˅ʱˊˍʹˍˇʽ ʶ˄ʺ˂ʽˁʶˌ ʹ˂ʽˁʾʰˌ ср ʶˍ˗˄ ˁʰʽ ʱ˄˖ ˁʰʽ 

ˉˊˇˋʵʽˇˊʾˋˍʹˁʶ ʹ ˁʰˍʱˋˍʰˋʹ ˁʽ˄ʵˏ˄ˇˎ ˉˍ˗ˋʹˌ ˍˇˎˌ ˃ʶ ˍʹ ˔ˊʺˋʹ ˃ʽʰˌ ˁ˂ʾ˃ʰˁʰˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍˇˎ 

ˁʽ˄ʵˏ˄ˇˎ ˉˍ˗ˋʹˌΦ ʆˊʽʱ˄ˍʰ ˍˊʶʽˌ ʰˉˈ ˍˇˎˌ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ˉˊˇˋʵʽˇˊʾˋˍʹˁʰ˄ ˖ˌ ʱˍˇ˃ʰ ˉˇˎ ʵʽʷˍˊʶ˔ʰ˄ 

ˁʾ˄ʵˎ˄ˇ ˉˍ˗ˋʹˌΦ ɱʽʰ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍʹˌ ˂ʶʽˍˇˎˊʴʽˁʺˌ ʽˁʰ˄ˈˍʹˍʰˌ ˍ˖˄ ˋˎ˃˃ʶˍʶ˔ˈ˄ˍ˖˄ 

˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ˍˇ Senior Fitness TestΣ ˍˇ ˇˉˇʾˇ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ʷ˅ʽ ˍʶˋˍ ˉˇˎ ʰ˅ʽˇ˂ˇʴˇˏ˄  ˍʹ ʵˏ˄ʰ˃ʹΣ 

ˍʹ˄ ʰ˄ˍˇ˔ʺΣ ˍʹ˄ ʶˎ˂ˎʴʽˋʾʰ ˁʰʽ ˍʹ˄ ʽˋˇˊˊˇˉʾʰΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʰˉˇˁʱ˂ˎ˕ʰ˄ ˋʹ˃ʰ˄ˍʽˁʷˌ ʵʽʰ˒ˇˊʷˌ 

ˋˍʹ ˂ʶʽˍˇˎˊʴʽˁʺ ʽˁʰ˄ˈˍʹˍʰ ˃ʶˍʰ˅ˏ ˍ˖˄ ʵˏˇ ˇ˃ʱʵ˖˄Σ ˃ʶ ʶˁʶʾ˄ˇˎˌ ˉˇˎ ʵʽʷˍˊʶ˔ʰ˄ ˁʾ˄ʵˎ˄ˇ ˉˍ˗ˋʹˌ ˄ʰ 

ˋʹ˃ʁ̔ ˗˄ˇˎ˄ ˔ʰ˃ʹ˂ˈˍʶˊʹ ʲʰʻ˃ˇ˂ˇʴʾʰΣ ʽʵʾ˖ˌ ˋˍʽˌ ʵˇˁʽ˃ʰˋʾʶˌ ʶˎˁʽ˄ʹˋʾʰˌΣ ʵˎ˄ʰ˃ʽˁʺˌ ʽˋˇˊˊˇˉʾʰˌ ˁʰʽ 

ʰʶˊˈʲʽʰˌ ʰ˄ˍˇ˔ʺˌΦ ɶ ʵˇˁʽ˃ʰˋʾʰ Timed up and go (TUGύ ˁʰʽ ʹ ʵˇˁʽ˃ʰˋʾʰ н ˂ʶˉˍ˗˄ ʲʹ˃ʱˍ˖˄ 

ʰ˄ʰʴ˄˖ˊʾˋˍʹˁʰ˄ ˖ˌ ˇʽ ˉʽˇ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˇʾ ʵʶʾˁˍʶˌ ʴʽʰ ˍʹ˄ ˉˊˈʲ˂ʶ˕ʹ ˍˇˎ ˁʽ˄ʵˏ˄ˇˎ ʴʽʰ ˉˍ˗ˋʹˌΦ 

ʅˎ˃ˉʶˊʰˋ˃ʰˍʽˁʱΣ ˇʽ ˋˍˇ˔ʶˎ˃ʷ˄ʶˌ ˉʰˊʶ˃ʲʱˋʶʽˌ ʴʽʰ ˍʹ˄ ʶ˄ʾˋ˔ˎˋʹ ˍʹˌ ʶˎˁʽ˄ʹˋʾʰˌ ˁʰʽ ˍʹˌ ʰ˄ˍˇ˔ʺˌ 

˃ˉˇˊʶʾ ˄ʰ ˖˒ʶ˂ʺˋˇˎ˄ ˍˇˎˌ ʹ˂ʽˁʽ˖˃ʷ˄ˇˎˌ ˉˇˎ ʵʽʰˍˊʷ˔ˇˎ˄ ˁʾ˄ʵˎ˄ˇ ˉˍ˗ˋʹˌ ˂ˈʴ˖ ˍ˖˄ ˔ʰ˃ʹ˂ˈˍʶˊ˖˄ 

ʶˉʽˉʷʵ˖˄ ˂ʶʽˍˇˎˊʴʽˁʺˌ ʽˁʰ˄ˈˍʹˍʰˌΦ 
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ASSESSING FITNESS MEASURES IN CHRONIC STROKE SURVIVORS AND ELDERLY FALLERS:  

A COMPARATIVE STUDY 
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1 Democritus University of Thrace, School of Physical Education and Sport Science 
2 Democritus University of Thrace, Department of Electrical and Computer Engineering 

 

Abstract 

 Stroke is one of the most ordinary medical conditions that affect the function of the brain and 

occurs when the supply of blood delivered to the brain is significantly altered. This results in a wide 

range of motor limitations which is also associated with aging. The purpose of the present study was 

to compare the physical and functional capacity between chronic stroke survivors and elderly fallers. 

The study had 24 participants (N=24), who were divided into two groups: a group of chronic stroke 

survivors όƴҐмнύ ŀƴŘ ŀ ƎǊƻǳǇ ƻŦ ŜƭŘŜǊƭȅ ŦŀƭƭŜǊǎ όƴҐмнύΦ ¢ƘŜ ŀǾŜǊŀƎŜ ŀƎŜ ƻŦ ǘƘŜ ǎǘǊƻƪŜ ǎǳǊǾƛǾƻǊǎΩ ƎǊƻǳǇ 

ǿŀǎ соΦу όҕ уΦпύΣ ǿƘƛƭŜ ǘƘŜ ŀǾŜǊŀƎŜ ŀƎŜ ƻŦ ǘƘŜ ŜƭŘŜǊƭȅ ŦŀƭƭŜǊǎ ƎǊƻǳǇ ǿŀǎ трΦн όҕуΦпύΦ {ǘŀƴŘŀǊŘƛȊŜŘ 

functional fitness tests assessing balance, strength, endurance, agility and flexibility were performed 

using Senior Fitness Test. The results of the data analyses revealed that there was no statistically 

ǎƛƎƴƛŦƛŎŀƴǘ ŜŦŦŜŎǘ ƻŦ ǘƘŜ άƎǊƻǳǇέ ŦŀŎǘƻǊ ƻƴ ǘƘŜ /ƘŀƛǊ {ǘŀƴŘ {ǘŜǇΣ .ŀŎƪ {ŎǊŀǘŎƘ ¢Ŝǎǘ ǿƛǘƘ ƭŜŦǘ ƘŀƴŘ ƻƴ ǘƘŜ 

top, Back Scratch Test with the right hand on the top, Chair Sit and Reach Test with left foot extended, 

Chair Sit and Reach Test with right foot extended, Arm Curl Test with the left hand, 2.45-m Up-and-Go 

Test and, 2-minute Step Test. However, a significant difference was found in the Arm Curl Test with 

the right hand, which was the paretic arm for stroke survivors. According to the findings mentioned 

above, physical fitness does not distinguish between chronic stroke patients and aged matched elderly 

fallers. Overall, physical fitness is influenced by various factors, and stroke survivors and elderly fallers 

may share some common factors that affect their physical fitness levels. 

Key words: Senior Fitness Test, Elderly, Chronic Stoke, Physical and Functional Fitness 
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ASSESSING FITNESS MEASURES IN CHRONIC STROKE SURVIVORS AND ELDERLY FALLERS:  

A COMPARATIVE STUDY 

 

Introduction 

 Stroke survivors frequently experience restrictions in flexibility, muscle strength, functional 

mobility, balance, coordination, and muscle tone (Yates, Lai, Duncan & Studenski, 2002). Additionally, 

stroke may cause communication difficulties, cognitive impairments, and hemiparesis, which can vary 

depending on the lesion extent and location (Chrisholm, Perry & Mcllroy, 2011). Consequently, due to 

a decrease in both physical and functional capacity, chronic stroke survivors are at a heightened risk 

of falls. 

 Furthermore, as individuals age, they may experience difficulties in performing daily activities, and 

this is often accompanied by functional limitations (Gothe & Mcauley, 2015). This decline in physical 

fitness can be attributed to several factors such as muscle weakness, degeneration of joints and 

tendons, and osteoporosis (Yanowitz & LaMonte, 2002). The World Health Organization reports that 

one in three people over the age of 65 fall at least once a year (WHO, 2010). Therefore, by conducting 

a comparative quantitative assessment of the physical and functional capacity of both elderly 

individuals and chronic stroke survivors, we can gain insight into the common mechanisms of falls and 

develop interventions for prevention and rehabilitation purposes. 

 The aim of this study was to compare the physical and functional capacity of chronic stroke 

survivors and elderly fallers. 

Methods 

Sample 

 Twenty-four participants from several communities in the province of East Macedonia and Thrace, 

Greece, who provided written informed consent, voluntarily participated in the study. They were 

divided into two groups: a group of 12 chronic stroke survivors όŀƎŜΥ соΦуҕуΦпύ ŀƴŘ ŀ ƎǊƻǳǇ ƻŦ мн ŜƭŘŜǊƭȅ 

ŦŀƭƭŜǊǎ όŀƎŜΥ трΦнҕуΦпύΦ  

Research design  

 The Senior Fitness Test (SFT) was used to assess the physical and functional capacity of the subjects 

(Rikli & Jones, 2015). It is a feasible and suitable set of tests which evaluates fitness parameters, such 

as endurance, strength, balance, flexibility and agility. The SFT consists of multiple tests that are scored 

separately on distinct scales, and there is no aggregate score. Six tests from the proposed Senior 

Fitness Test (SFT) were utilized in the study. These included: 1) the Chair Stand test (CS), where 

participants were required to repeatedly sit and stand from a chair for 30 seconds (with the number 

of stands recorded); 2) the Back Scratch test (BS), where participants were required to reach their 

hands towards the back and the measurement of the distance in centimeters between their extended 

middle fingers was taken; 3) the Chair Sit and Reach test (CSR), where participants were seated at the 

front edge of a chair and asked to reach their toes with their hands while their leg is extended, and the 

measurement of the distance in centimeters between their fingertips and toes was recorded; 4) the 

Arm Curl test (AC), where participants lifted a 5 lb. (2.27 kg) weight (for women) or an 8 lb. (3.63 kg) 

weight (for men) repeatedly for 30 seconds, and the number of lifts was recorded; 5) the 8-Foot (2.45-

m) Up-and-Go test (8FUG), where participants were required to stand up from a seated position, walk 

8 feet, turn, and return to the seated position on the chair, and the time taken was recorded in 
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seconds; and 6) the 2-minute Step Test (2MST), where participants were required to raise each knee 

to point midway between the patella and iliac crest, and the number of full steps completed in 2 

minutes was recorded. The subjects were shown each test individually, and if required, provided with 

cues or gestures.  

Statistical Analyses  

 An independent t-test was used to compare elderly fallers and chronic stroke patients as 

independent samples, with a significance level of p<.05. 

Results  

 The average of the body mass was not significantly (F=4.650, df=22, p=.744) different between the 

ŦŀƭƭŜǊǎ όтфΦрлл ҕ фΦумоύ ŀƴŘ ǘƘŜ ǎǘǊƻƪŜ ǎǳǊǾƛǾƻǊǎ όумΦнтр ҕ мрΦтфмύΦ aŜŀƴǎ ŀƴŘ ǎǘŀƴŘŀǊŘ ŘŜǾƛŀǘƛƻƴǎ ƻŦ 

the six SFT items are presented in Table 1. The data analyses revealed that there was no statistically 

ǎƛƎƴƛŦƛŎŀƴǘ ŜŦŦŜŎǘ ƻŦ ǘƘŜ άƎǊƻǳǇέ ŦŀŎǘƻǊ ƻƴ ǘƘŜ /ƘŀƛǊ {ǘŀƴŘ {ǘŜǇ όCҐΦлнсΣ ŘŦҐннΣ ǇҐΦонтύΣ .ŀŎƪ {ŎǊŀǘŎƘ 

Test with left hand on the top (F=.003, df=18, p=.686), Back Scratch Test with right hand on the top 

(F=.006, df=22, p=.726), Chair Sit and Reach Test with left foot extended (F=8.831, df=21, p=.154), Chair 

Sit and Reach Test with right foot extended (F=2.672, df=22, p=.281), Arm Curl Test with the left hand 

(F=.029, df=17, p=.217), 8-Foot (2.45-m) Up-and-Go Test (F=.097, df=22, p=.946), 2-minute Step Test 

(F=1.601, df=21, p=.696). On the contrary, the score in the Arm Curl Test with the right hand was 

significantly different (F=.132, df=21, p=.014) between the stroke survivors and the elderly fallers. 

 
Table 1. Mean, standard deviations and level of significance (P) for differences between elderly fallers 
and stroke survivors in the six SFT items 
 

 Group Mean Std. Deviation 

CS (reps) 
Stroke 10.58 3.088 

Elderly 9.33 3.025 

8FUG (sec) 
Stroke 10.7883 6.78848 

Elderly 10.9583 5.16407 

CSR_(left leg) (cm) 
Stroke -8.727 21.5979 

Elderly 1.583 10.4138 

CSR_(right leg) (cm) 
Stroke -3.917 15.1730 

Elderly 1.917 10.2266 

BS_(left hand) (cm) 
Stroke -19.312 15.3132 

Elderly -22.458 17.6757 

BS_(right hand) (cm) 
Stroke -21.917 20.6418 

Elderly -18.792 22.4676 

2MST (reps) 
Stroke 65.782 27.5602 

Elderly 71.000 34.8790 

AC_(left hand) (reps) 
Stroke 17.00 4.282 

Elderly 14.33 4.418 

AC_(right hand) (reps) 
Stroke 18.18 3.573 

Elderly 13.75 4.267 
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Discussion and Conclusions 

 In this study, the physical and functional capacity of chronic stroke survivors and elderly fallers were 

compared. The findings revealed that the physical and functional fitness levels of chronic stroke 

survivors and elderly fallers were similar, except for the number of arm curls executed with the right 

hand. Stroke survivors had a lower score on this measure, but this could be attributed to the fact that 

the right arm was affected by the stroke and was weaker in all stroke survivors. 

 There are several potential reasons why physical fitness levels may be similar in both stroke 

survivors and elderly fallers. Firstly, as both groups consist of older individuals, they are exposed to 

similar natural age-related declines in physical fitness. This decline in physical fitness may result in 

limited mobility and physical activity, leading to a more sedentary lifestyle and similar decreases in 

fitness levels. Additionally, stroke survivors often undergo rehabilitation programs aimed at improving 

their physical abilities, while elderly fallers may participate in community-based exercise programs. 

Finally, both groups may have co-morbidities such as cardiovascular disease, diabetes, or arthritis that 

can equally limit their physical fitness levels. 

 To summarize, physical fitness levels are influenced by multiple factors, and stroke survivors and 

elderly fallers may have common factors affecting their fitness levels. This suggests that stroke 

survivors may not necessarily have lower fitness levels compared to elderly fallers. As a result, stroke 

survivors could potentially participate in fitness exercise programs designed for fall prevention, along 

with healthy individuals. This approach aligns with the World Health Organization's International 

Classification of Functioning, Disability, and Health (2001), which emphasizes the interplay between 

body systems (body functions and structures), the individual (activity), and society (participation). By 

adopting this approach, both stroke survivors and elderly fallers may experience an improved quality 

of life. 
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ʅʇɱɼʄɹʅɶ ʆɶʅ ʊʇʅɹɼɶʅ ɼɮɹ ɽɳɹʆʁʇʄɱɹɼɶʅ ɹɼɮɿʁʆɶʆɮʅ ɾɳʆɮʀʇ ɮʆʁɾʍɿ ɾɳ ʋʄʁɿɹʁ ɮɱɱɳɹɮɼʁ 

ɳɱɼɳʊɮɽɹɼʁ ɳʃɳɹʅʁɲɹʁ ɼɮɹ ɮʆʁɾʍɿ ʆʄɹʆɶʅ ɶɽɹɼɹɮʅ ɾɳ ʇʌɶɽʁ ɼɹɿɲʇɿʁ ʃʆʍʅɶʅ 

ɮ˄ʰʴ˄˖ˋˍˈˉˇˎ˂ˇˌ ɼΦ1Σ ɼˇˏ˂ʹ ɳΦ1Σ ɼʰ˄ʰʲʱˁʹ ɮΦ1Σ ɶ˂ʽˈˉˇˎ˂ˇˌ ʅΦ1Σ ɱˁˊʶˁʾʵʹˌ ɮΦ1Σ ɾʶ˄ˏ˔ˍʰˌ ɲΦ1, 

ʅ˃ʺ˂ʽˇˌ ɶΦ1Σ ɲˇˏʵʰ ɳΦ1, ɾʽ˔ʰ˂ˇˉˇˏ˂ˇˎ ɾΦ1Σ ɱˇˏˊʴˇˎ˂ʹˌ ɰΦ1Σ ʅˎˊʰˁˇˏ˂ʹˌ ɱΦ2Σ ɮʴʴʶ˂ˇˏˋʹˌ ɿΦ1 

 

1ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʅ˔ˇ˂ʺ ɳˉʽˋˍʺ˃ʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ ɮʻ˂ʹˍʽˋ˃ˇˏ 

2ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʆ˃ʺ˃ʰ ɶ˂ʶˁˍˊˇ˂ˈʴ˖˄ ɾʹ˔ʰ˄ʽˁ˗˄ ˁʰʽ ɾʹ˔ʰ˄ʽˁ˗˄ ʇˉˇ˂ˇʴʽˋˍ˗˄ 

 

ʃʶˊʾ˂ʹ˕ʹ 

 ʆˇ ʶʴˁʶ˒ʰ˂ʽˁˈ ʶˉʶʽˋˈʵʽˇ ʶʾ˄ʰʽ ˃ʾʰ ʰˉˈ ˍʽˌ ˉʽˇ ˋˎ˄ʹʻʽˋ˃ʷ˄ʶˌ ʽʰˍˊʽˁʷˌ ˁʰˍʰˋˍʱˋʶʽˌ ˉˇˎ 

ʶˉʹˊʶʱʸˇˎ˄ ˍʹ ˂ʶʽˍˇˎˊʴʾʰ ˍˇˎ ʶʴˁʶ˒ʱ˂ˇˎ ˁʰʽ ˋˎ˃ʲʰʾ˄ʶʽ ˈˍʰ˄ ʹ ˉʰˊˇ˔ʺ ʰʾ˃ʰˍˇˌ ˋˍˇ˄ ʶʴˁʷ˒ʰ˂ˇ 

˃ʶˍʰʲʱ˂˂ʶˍʰʽ ˋʹ˃ʰ˄ˍʽˁʱΦ ɮˎˍˈ ʷ˔ʶʽ ˖ˌ ʰˉˇˍʷ˂ʶˋ˃ʰ ʷ˄ʰ ʶˎˊˏ ˒ʱˋ˃ʰ ˁʽ˄ʹˍʽˁ˗˄ ˉʶˊʽˇˊʽˋ˃˗˄ ˉˇˎ 

ˋˎ˄ʵʷˇ˄ˍʰʽ ˁʰʽ ˃ʶ ˍʹ ʴʺˊʰ˄ˋʹΦ ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ˃ʶ˂ʷˍʹˌ ʺˍʰ˄ ˄ʰ ˋˎʴˁˊʾ˄ʶʽ ˍʹ ˋ˖˃ʰˍʽˁʺ ˁʰʽ 

˂ʶʽˍˇˎˊʴʽˁʺ ʽˁʰ˄ˈˍʹˍʰ ˃ʶˍʰ˅ˏ ʰˍˈ˃˖˄ ˃ʶ ˔ˊˈ˄ʽˇ ʶʴˁʶ˒ʰ˂ʽˁˈ ʶˉʶʽˋˈʵʽˇ ˁʰʽ ʹ˂ʽˁʽ˖˃ʷ˄˖˄ ˃ʶ ʽˋˍˇˊʽˁˈ 

ˉˍ˗ˋʶ˖˄Φ ʅˍʹ ˃ʶ˂ʷˍʹ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ нп ʱˍˇ˃ʰ όɿҐнпύΣ ˍʰ ˇˉˇʾʰ ˔˖ˊʾˋˍʹˁʰ˄ ˋʶ ʵˏˇ ˇ˃ʱʵʶˌΥ ˃ʽʰ ˇ˃ʱʵʰ 

ʱˍˇ˃ʰ ˔ˊˈ˄ʽˇˎ ʶʴˁʶ˒ʰ˂ʽˁˇˏ ʶˉʶʽˋˇʵʾˇˎ όƴҐмнύ ˁʰʽ ˃ʽʰ ˇ˃ʱʵʰ ʹ˂ʽˁʽ˖˃ʷ˄˖˄ ˃ʶ ʽˋˍˇˊʽˁˈ ˉˍ˗ˋʶ˖˄ 

όƴҐмнύΦ ɶ ˃ʷˋʹ ʹ˂ʽˁʾʰ ˍʹˌ ˇ˃ʱʵʰˌ ˍ˖˄ ʰˍˈ˃˖˄ ˃ʶ ˔ˊˈ˄ʽˇ ʶʴˁʶ˒ʰ˂ʽˁˈ ʶˉʶʽˋˈʵʽˇ ʺˍʰ˄ соΣу όҕ уΣпύΣ ʶ˄˗ 

ʹ ˃ʷˋʹ ʹ˂ʽˁʾʰ ˍʹˌ ˇ˃ʱʵʰˌ ˍ˖˄ ʹ˂ʽˁʽ˖˃ʷ˄˖˄ ˉˇˎ ʶʾ˔ʰ˄ ˉˍ˗ˋʹ ʺˍʰ˄ трΣн όҕ уΣпύΦ ʁʽ ˍˎˉˇˉˇʽʹ˃ʷ˄ʶˌ 

ʵˇˁʽ˃ʰˋʾʶˌ ˂ʶʽˍˇˎˊʴʽˁʺˌ ʽˁʰ˄ˈˍʹˍʰˌ ˉˇˎ ʰ˅ʽˇ˂ˇʴˇˏˋʰ˄ ˍʹ˄ ʽˋˇˊˊˇˉʾʰΣ ˍʹ ʵˏ˄ʰ˃ʹΣ ˍʹ˄ ʰ˄ˍˇ˔ʺΣ ˍʹ˄ 

ʶˎˁʽ˄ʹˋʾʰ ˁʰʽ ˍʹ˄ ʶˎ˂ˎʴʽˋʾʰ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ˃ʶ ˍʹ ˔ˊʺˋʹ ˍˇˎ {ŜƴƛƻǊ CƛǘƴŜǎǎ ¢ŜǎǘΦ ʆʰ 

ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʰˉˈ ˍʽˌ ʰ˄ʰ˂ˏˋʶʽˌ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ʷʵʶʽ˅ʰ˄ ˈˍʽ ʵʶ˄ ˎˉʺˊ˔ʶ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʺ 

ʶˉʾʵˊʰˋʹ ˍˇˎ ˉʰˊʱʴˇ˄ˍʰ Ϧˇ˃ʱʵʰϦ ˋˍʽˌ ʵˇˁʽ˃ʰˋʾʶˌΥ /ƘŀƛǊ {ǘŀƴŘ {ǘŜǇΣ .ŀŎƪ {ŎǊŀǘŎƘ ¢Ŝǎǘ ˃ʶ ˍˇ ʰˊʽˋˍʶˊˈ 

˔ʷˊʽ ˋˍʹ˄ ˁˇˊˎ˒ʺΣ .ŀŎƪ {ŎǊŀǘŎƘ ¢Ŝǎǘ ˃ʶ ˍˇ ʵʶ˅ʾ ˔ʷˊʽ ˋˍʹ˄ ˁˇˊˎ˒ʺΣ /ƘŀƛǊ {ƛǘ ŀƴŘ wŜŀŎƘ ¢Ŝǎǘ ˃ʶ ˍˇ 

ʰˊʽˋˍʶˊˈ ˉˈʵʽ ˍʶ˄ˍ˖˃ʷ˄ˇΣ /ƘŀƛǊ {ƛǘ ŀƴŘ wŜŀŎƘ ¢Ŝǎǘ ˃ʶ ˍˇ ʵʶ˅ʾ ˉˈʵʽ ˍʶ˄ˍ˖˃ʷ˄ˇΣ !ǊƳ /ǳǊƭ ¢Ŝǎǘ ˃ʶ ˍˇ 

ʰˊʽˋˍʶˊˈ ˔ʷˊʽΣ нΦпр-m Up-and-Dƻ ¢Ŝǎǘ ˁʰʽΣ н-ƳƛƴǳǘŜ {ǘŜǇ ¢ŜǎǘΦ ʍˋˍˈˋˇΣ ʲˊʷʻʹˁʶ ˋʹ˃ʰ˄ˍʽˁʺ ʵʽʰ˒ˇˊʱ 

ˋˍʹ ʵˇˁʽ˃ʰˋʾʰ !ǊƳ /ǳǊƭ ¢Ŝǎǘ ˃ʶ ˍˇ ʵʶ˅ʾ ˔ʷˊʽΣ ˍˇ ˇˉˇʾˇ ʺˍʰ˄ ˍˇ ˉʰˊʶˍʽˁˈ ˔ʷˊʽ ʴʽʰ ˍʰ ʱˍˇ˃ʰ ˃ʶ 

ʶʴˁʶ˒ʰ˂ʽˁˈ ʶˉʶʽˋˈʵʽˇΦ ʅˏ˃˒˖˄ʰ ˃ʶ ˍʰ ˉˊˇʰ˄ʰ˒ʶˊʻʷ˄ˍʰ ʶˎˊʺ˃ʰˍʰΣ ʹ ˒ˎˋʽˁʺ ˁʰˍʱˋˍʰˋʹ ʵʶ˄ 

ʵʽʰ˒ˇˊˇˉˇʽʶʾ ˍʰ ʱˍˇ˃ʰ ˃ʶ ˔ˊˈ˄ʽˇ ʶʴˁʶ˒ʰ˂ʽˁˈ ʶˉʶʽˋˈʵʽˇ ʰˉˈ ˍˇˎˌ ʹ˂ʽˁʽʰˁʱ ʰ˄ˍʾˋˍˇʽ˔ˇˎˌ 

ʹ˂ʽˁʽ˖˃ʷ˄ˇˎˌ ˃ʶ ʽˋˍˇˊʽˁˈ ˉˍ˗ˋʶ˖˄Φ ʅˎ˄ˇ˂ʽˁʱΣ ʹ ˒ˎˋʽˁʺ ˁʰˍʱˋˍʰˋʹ ʶˉʹˊʶʱʸʶˍʰʽ ʰˉˈ ʵʽʱ˒ˇˊˇˎˌ 

ˉʰˊʱʴˇ˄ˍʶˌ ˁʰʽ ˍʰ ʱˍˇ˃ʰ ˃ʶ ˔ˊˈ˄ʽˇ ʶʴˁʶ˒ʰ˂ʽˁˈ ʶˉʶʽˋˈʵʽˇ ˁʰʽ ˇʽ ʹ˂ʽˁʽ˖˃ʷ˄ˇʽ ˃ʶ ʽˋˍˇˊʽˁˈ ˉˍ˗ˋʶ˖˄ 

˃ˉˇˊʶʾ ˄ʰ ˃ˇʽˊʱʸˇ˄ˍʰʽ ˇˊʽˋ˃ʷ˄ˇˎˌ ˁˇʽ˄ˇˏˌ ˉʰˊʱʴˇ˄ˍʶˌ ˉˇˎ ʶˉʹˊʶʱʸˇˎ˄ ˍʰ ʶˉʾˉʶʵʰ ˒ˎˋʽˁʺˌ 

ˁʰˍʱˋˍʰˋʹˌΦ 
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31̌  ɲʽʶʻ˄ʷˌ ʅˎ˄ʷʵˊʽˇ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ ɮʻ˂ʹˍʽˋ˃ˇˏ 
9-мм ɹˇˎ˄ʾˇˎ нлно  ɼˇ˃ˇˍʹ˄ʺ 

 

ɳ˃ʲʽˇ˃ʹ˔ʰ˄ʽˁʺ 
 
 

 

 

ɳʃɮɿɮɽɶʃʆɹɼʁʆɶʆɮ ʆʍɿ ɼɹɿɶɾɮʆɹɼʍɿ ʋɮʄɮɼʆɶʄɹʅʆɹɼʍɿ ɼɮʆɮ ʆɶ ɰɮɲɹʅɶ ʅʆʁ ɳɲɮʊʁʅ ɼɮɹ 

ʅɳ ɲɮʃɳɲʁɳʄɱʁɾɳʆʄʁ ɲɹʃɽʁʇ ɹɾɮɿʆɮ ʅɳ ɮʆʁɾɮ ʆʄɹʆɶʅ ɶɽɹɼɹɮʅ 

ɵ˖ʴˊʱ˒ˇˌ ɹΦΣ ɾʶ˄ˏ˔ˍʰˌ ɲΦΣ ɱˇˏˊʴˇˎ˂ʹˌ ɰΦΣ ɮʴʴʶ˂ˇˏˋʹˌ ɿΦΣ ɱʽʰ˄˄ʰˁˇˏ ɳΦ 

 

ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʅ˔ˇ˂ʺ ɳˉʽˋˍʺ˃ʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ ɮʻ˂ʹˍʽˋ˃ˇˏ 

 

ʃʶˊʾ˂ʹ˕ʹ 

ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ˃ʶ˂ʷˍʹˌ ʺˍʰ˄ ʹ ˋˏʴˁˊʽˋʹ ˍʹˌ ʶˉʰ˄ʰ˂ʹˉˍʽˁˈˍʹˍʰˌ ˍ˖˄ ˁʽ˄ʹ˃ʰˍʽˁ˗˄ 

ˉʰˊʰ˃ʷˍˊ˖˄ ˁʰˍʱ ˍʹ ʲʱʵʽˋʹ ˋˍˇ ʷʵʰ˒ˇˌ ˁʰʽ ˋʶ ʵʰˉʶʵˇˊʴˈ˃ʶˍˊˇ ˃ʶ ʵʽˉ˂ˈ ʽ˃ʱ˄ˍʰΦ ʅˍʹ˄ ʷˊʶˎ˄ʰ 

ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ʵʷˁʰ ʹ˂ʽˁʽ˖˃ʷ˄ʶˌ ʴˎ˄ʰʾˁʶˌ όʹ˂ʽˁʾʰΥ суΣо ҕ оΣнт ʶˍ˗˄, ʲʱˊˇˌΥ тсΣур ҕ мсΣмтkg ˁʰʽ ˏ˕ˇˌΥ 

мΣрр ҕ лΣлс˃ύΣ ˇʽ ˇˉˇʾʶˌ ʵʶ˄ ʶ˃˒ʱ˄ʽʸʰ˄ ˄ʶˎˊˇ˃ˎˇˋˁʶ˂ʶˍʽˁˇˏˌ ˍˊʰˎ˃ʰˍʽˋ˃ˇˏˌ ʺ ʰ˄˖˃ʰ˂ʾʶˌ ˉˇˎ ʻʰ 

˃ˉˇˊˇˏˋʰ˄ ˄ʰ ʶˉʹˊʶʱˋˇˎ˄ ˍʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍʹˌ ʲʱʵʽˋʹˌ ˍˇˎˌΦ ʁʽ ʶ˅ʶˍʰʸˈ˃ʶ˄ʶˌ ʶˁˍʷ˂ʶˋʰ˄ ʰˊ˔ʽˁʱ 

ʵʷˁʰ ʶˉʰ˄ʰ˂ʰ˃ʲʰ˄ˈ˃ʶ˄ʶˌ ˉˊˇˋˉʱʻʶʽʶˌ ʲʱʵʽˋʹˌ ˋˍˇ ʷʵʰ˒ˇˌ ˃ʶ ˒ˎˋʽˁʺ ˍʰ˔ˏˍʹˍʰ ˋʶ ʷ˄ʰ ʵʽʱʵˊˇ˃ˇ 

ʲʱʵʽˋʹˌ ˃ʺˁˇˎˌ мл ˃ʷˍˊ˖˄Φ ɾʷˋ˖ ˃ʽʰˌ ˊˇˎˍʾ˄ʰˌ ˍʹˌ Python ˎˉˇ˂ˇʴʾˋˍʹˁʶ ʹ ˍʰ˔ˏˍʹˍʰ ʲʱʵʽˋʹˌ ˍʹˌ 

ˁʱʻʶ ʶ˅ʶˍʰʸˈ˃ʶ˄ʹˌ ˋˍˇ ʷʵʰ˒ˈˌ ˁʰʽ ˊˎʻ˃ʾˋˍʹˁʶ ʹ ˍʰ˔ˏˍʹˍʰ ˁˏ˂ʽˋʹˌ ˍˇˎ ʶˊʴˇʵʽʰʵˊˈ˃ˇˎ ˋˏ˃˒˖˄ʰ ˃ʶ 

ˍʹ˄ ˎˉˇ˂ˇʴʽˋ˃ʷ˄ʹ ˒ˎˋʽˁʺ ˍʰ˔ˏˍʹˍʰΦ ʅˍʹ ˋˎ˄ʷ˔ʶʽʰΣ ˇʽ ʶ˅ʶˍʰʸˈ˃ʶ˄ʶˌ ʲʱʵʽˋʰ˄  ˋˎ˄ʶ˔ˈ˃ʶ˄ʰ ʴʽʰ 

ˍˇˎ˂ʱ˔ʽˋˍˇ˄ м ˂ʶˉˍˈ ˋˍˇ ʵʰˉʶʵˇʶˊʴˈ˃ʶˍˊˇ ˃ʶ ʵʽˉ˂ˈ ʽ˃ʱ˄ˍʰΦ ʅˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˇʽ 

ʵʷˁʰ ˉˊˇˋˉʱʻʶʽʶˌ ʲʱʵʽˋʹˌ ˋˍˇ ʷʵʰ˒ˇˌ ˁʰʽ ʵʷˁʰ ˋˎ˄ʶ˔ˈ˃ʶ˄ˇʽ ˁˏˁ˂ˇʽ ʲʱʵʽˋʹˌ ʶˉʽ˂ʶʴ˃ʷ˄ˇʽ ˍˎ˔ʰʾʰ 

˃ʷˋʰ ʰˉˈ ˍʹ˄ ˋˎ˄ˇ˂ʽˁʺ ˁʰˍʰʴˊʰ˒ʺ ˍˇˎ м ˂ʶˉˍˇˏΦ ɱʽʰ ˍˇ˄ ˉˊˇˋʵʽˇˊʽˋ˃ˈ ˍʹˌ ʶˉʰ˄ʰ˂ʹˉˍʽˁˈˍʹˍʰˌ ˍ˖˄ 

ˁ̔ ˄ʹ˃ʰˍʽˁ˗˄ ˃ʶˍʰʲ˂ʹˍ˗˄ ˎˉˇ˂ˇʴʾˋˍʹˁʶ ˇ ˋˎ˄ˍʶ˂ʶˋˍʺˌ ˉˇ˂˂ʰˉ˂ʺˌ ˋˎˋ˔ʷˍʽˋʹˌ όCMCύ ʴʽʰ ˍˇ ˋˏ˄ˇ˂ˇ 

ˍ˖˄ мл ˉˊˇˋˉʰʻʶʽ˗˄ ˋʶ ˁʱʻʶ ˋˎ˄ʻʺˁʹ ʲʱʵʽˋʹˌΣ ˃ʷˋ˖ ˍˇˎ ˂ˇʴʽˋ˃ʽˁˇˏ ˍʹˌ Python. ɮˉˈ ˍʰ 

ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʵʽʰˉʽˋˍ˗ʻʹˁʶ ˈˍʽ ʹ ˍʽ˃ʺ ˍʹˌ ʶˉʰ˄ʰ˂ʹˉˍʽˁˈˍʹˍʰˌ ʺˍʰ˄ ˎ˕ʹ˂ʺ ˋʶ ˈ˂ʶˌ ˍʽˌ ˉʰˊʰ˃ʷˍˊˇˎˌ 

ˉˇˎ ʰ˅ʽˇ˂ˇʴʺʻʹˁʰ˄ ˁʰˍʱ ˍʹ ʲʱʵʽˋʹ ˋˍˇ ʷʵʰ˒ˇˌ ˁʰʽ ˋˍˇ ʵʰˉʶʵˇʶˊʴˈ˃ʶˍˊˇ ʵʽˉ˂ˇˏ ʽ˃ʱ˄ˍʰΣ ˃ʶ ˍʽˌ 

ˎ˕ʹ˂ˈˍʶˊʶˌ ˍʽ˃ʷˌ ˄ʰ ˉʰˊʰˍʹˊˇˏ˄ˍʰʽ ˋˍʹ˄ ʱˊʻˊ˖ˋʹ ˍˇˎ ʽˋ˔ʾˇˎ ˋˍˇ ˉˊˇˋʻʽˇˉʾˋʻʽˇ ʶˉʾˉʶʵˇ ˁʾ˄ʹˋʹˌΣ 

˄ʰ ʰˁˇ˂ˇˎʻʶʾ ʹ ʱˊʻˊ˖ˋʹ ˍˇˎ ʴˈ˄ʰˍˇˌ ˁʰʽ ʹ ˉˇʵˇˁ˄ʹ˃ʽˁʺ ʱˊʻˊ˖ˋʹ ˁʰʽΣ ˍʷ˂ˇˌΣ ˍˇ ˃ʶˍ˖ˉʽʰʾˇ ˁʰʽ 

ʶʴˁʱˊˋʽˇ ʶˉʾˉʶʵˇ ˁʾ˄ʹˋʹˌ ˍʹˌ ʱˊʻˊ˖ˋʹˌ ˍˇˎ ʽˋ˔ʾˇˎΦ ʁʽ ʶ˂ʱ˔ʽˋˍʰ ˃ʽˁˊˈˍʶˊʶˌ ˍʽ˃ʷˌ 

ʶˉʰ˄ʰ˂ʹˉˍʽˁˈˍʹˍʰˌ ˉˇˎ ˉʰˊʰˍʹˊʺʻʹˁʰ˄ ˃ʶˍʰ˅ˏ ˍ˖˄ ˋˎ˃˃ʶˍʶ˔ˈ˄ˍ˖˄ ˋˍˇ˄ ʶˊʴˇʵʽʱʵˊˇ˃ˇ ʵʽˉ˂ˇˏ 

ʽ˃ʱ˄ˍʰΣ ˉʽʻʰ˄ˈ˄ ˄ʰ ˇ˒ʶʾ˂ˇ˄ˍʰʽ ˋˍˇ˄ ˔ˊˈ˄ˇ ʶ˅ˇʽˁʶʾ˖ˋʹˌ ˃ʶ ˍˇ˄ ʶˊʴˇʵʽʱʵˊˇ˃ˇΦ ʃˊˇˍʶʾ˄ˇ˄ˍʰʽ ˂ˇʽˉˈ˄Σ 

˃ʶʴʱ˂ˇʽ ˉʶˊʾˇʵˇʽ ʶ˅ˇʽˁʶʾ˖ˋʹˌ ˃ʶ ˍʹ˄ ˔ˊʺˋʹ ˍˇˎ ʵʰˉʶʵˇʶˊʴˈ˃ʶˍˊˇˎ ʵʽˉ˂ˇˏ ʽ˃ʱ˄ˍʰ ˍ˖˄ ʰˍˈ˃˖˄ 

ˍˊʾˍʹˌ ʹ˂ʽˁʾʰˌ ʴʽʰ ˄ʰ ʰˎ˅ʹʻʶʾ ʹ ʰ˅ʽˇˉʽˋˍʾʰ ˍ˖˄ ˉʰˊʰˉʱ˄˖ ˉʰˊʰ˃ʷˍˊ˖˄ ˋˍʹ˄ ʰ˄ʱ˂ˎˋʹ ʲʱʵʽˋʹˌ 

ʹ˂ʽˁʽ˖˃ʷ˄˖˄ ʰˍˈ˃˖˄Φ 
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ɳʃɮɿɮɽɶʃʆɹɼʁʆɶʆɮ ʆʍɿ ɼɹɿɶɾɮʆɹɼʍɿ ʋɮʄɮɼʆɶʄɹʅʆɹɼʍɿ ɼɮʆɮ ʆɶ ɰɮɲɹʅɶ ʅʆʁ ɳɲɮʊʁʅ  

ɼɮɹ ʅɳ ɲɮʃɳɲʁɳʄɱʁɾɳʆʄʁ ɲɹʃɽʁʇ ɹɾɮɿʆɮ ʅɳ ɮʆʁɾɮ ʆʄɹʆɶʅ ɶɽɹɼɹɮʅ 

 

ɳʽˋʰʴ˖ʴʺ 

ɶ ʶˊʴʰˋˍʹˊʽʰˁʺ ʰ˄ʱ˂ˎˋʹ ʲʱʵʽˋʹˌ ʰˉˇˍʶ˂ʶʾ ʾˋ˖ˌ ˍˇ ˋʹ˃ʰ˄ˍʽˁˈˍʶˊˇ ʶˊʴʰ˂ʶʾˇ ʴʽʰ ˍʹ˄ 

ʰ˅ʽˇ˂ˈʴʹˋʹ ˍʹˌ ˂ʶʽˍˇˎˊʴʾʰˌ ˍ˖˄ ʰˊʻˊ˗ˋʶ˖˄ ˍ˖˄ ˁʱˍ˖ ʱˊʻˊ˖˄ ˋʶ ˎʴʽʶʾˌ ˁʰʽ ˁ˂ʽ˄ʽˁˇˏˌ ˉ˂ʹʻˎˋ˃ˇˏˌΦ 

ɴ˄ʰ ˋʹ˃ʰ˄ˍʽˁˈ ˃ʶʽˇ˄ʷˁˍʹ˃ʰ ˈ˃˖ˌ ˍ˖˄ ʶˊʴʰˋˍʹˊʾ˖˄ ʲʱʵʽˋʹˌ ʶʾ˄ʰʽ ˈˍʽ ˍʰ ˋˎˋˍʺ˃ʰˍʰ ˁʰˍʰʴˊʰ˒ʺˌ 

όˁʱ˃ʶˊʶˌ ˁʰʽ ʵˎ˄ʰ˃ˇʵʱˉʶʵʰύ ʶʾ˄ʰʽ ˍˇˉˇʻʶˍʹ˃ʷ˄ʰ ˋʶ ˋˍʰʻʶˊʷˌ ʻʷˋʶʽˌΦ ɮˎˍˇˏ ˍˇˎ ʶʾʵˇˎˌ ʹ ʵʽʱˍʰ˅ʹ 

ʷ˔ʶʽ ʵˎˇ ʲʰˋʽˁʱ ˃ʶʽˇ˄ʶˁˍʺ˃ʰˍʰΥ ʰύ ʰ˄ʰʴˁʱʸʶʽ ˍˇˎˌ ʶ˅ʶˍʰʸˈ˃ʶ˄ˇˎˌ ˄ʰ ʲʰʵʾʸˇˎ˄ ʴʽʰ ˃ʶʴʱ˂ʶˌ 

ʰˉˇˋˍʱˋʶʽˌΣ ˋʶ ʵʽʰʵˊˈ˃ˇˎˌ мл-мр ˃ʷˍˊ˖˄ ˁʱʻʶ ˒ˇˊʱ ʴʽʰ ˍʹ˄ ˁʰˍʰʴˊʰ˒ʺ ʶ˄ˈˌ ˁʰʽ ˃ˈ˄ˇ 

ʵʽʰˋˁʶ˂ʽˋ˃ˇˏΣ ʴʶʴˇ˄ˈˌ ˉˇˎ ˃ˉˇˊʶʾ ˄ʰ ˉˊˇˁʰ˂ʷˋʶʽ ˁˈˉ˖ˋʹ ˋʶ ʱˍˇ˃ʰ ˍˊʾˍʹˌ ʹ˂ʽˁʾʰˌ ʺ ˁ˂ʽ˄ʽˁˇˏˌ 

ˉ˂ʹʻˎˋ˃ˇˏˌ ˁʰʽ ʲύ ʵʶ˄ ʶˉʽˍˊʷˉʶʽ ˍʹ˄ ˁʰˍʰʴˊʰ˒ʺ ˋˎ˄ʶ˔ˈ˃ʶ˄˖˄ ʵʽʰˋˁʶ˂ʽˋ˃˗˄ ʴʽʰ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˃ʶ 

ʰˁˊʾʲʶʽʰ ˍʹˌ ˃ʶˍʰʲ˂ʹˍˈˍʹˍʰˌ ˍ˖˄ ˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ ˍʹˌ ʲʱʵʽˋʹˌ ˋˍˇ˄ ˔ˊˈ˄ˇΦ  

ʆʹ ˂ˏˋʹ ˋˍˇ ˉˊˈʲ˂ʹ˃ʰ ˒ʰʾ˄ʶˍʰʽ ˈˍʽ ʷ˒ʶˊʶ ʹ ˔ˊʺˋʹ ˍ˖˄ ʶˊʴˇʵʽʰʵˊˈ˃˖˄Σ ˉˇˎ ʷ˔ʶʽ ʰˎ˅ʹʻʶʾ 

ˋʹ˃ʰ˄ˍʽˁʱ ˍʹ˄ ˍʶ˂ʶˎˍʰʾʰ ʵʶˁʰʶˍʾʰ ʰˉˈ ˍʰ ʶˊʴʰˋˍʺˊʽʰ ʰ˄ʱ˂ˎˋʹˌ ʲʱʵʽˋʹˌΦ ɼʰˍʰ˂ʰ˃ʲʱ˄ˇˎ˄ ˃ʽˁˊˈ 

˔˗ˊˇ ˋˍˇ ʶˊʴʰˋˍʺˊʽˇ ˁʰʽ ʵʾ˄ˇˎ˄ ˍʹ˄ ʵˎ˄ʰˍˈˍʹˍʰ ˁʰˍʰʴˊʰ˒ʺˌ ˋˎ˄ʶ˔ˈ˃ʶ˄˖˄ ʵʽʰˋˁʶ˂ʽˋ˃˗˄ ʲʱʵʽˋʹˌΣ 

ˁʰˍʱ ˋˎ˄ʷˉʶʽʰ ʹ ʵʽʰʵʽˁʰˋʾʰ ˍʹˌ ʰ˄ʱ˂ˎˋʹˌ ˇ˂ˇˁ˂ʹˊ˗˄ʶˍʰʽ ˋʶ ˉˇ˂ˏ ˃ʽˁˊˈˍʶˊˇ ˔ˊˈ˄ˇ ˉʶˊʽˇˊʾʸˇ˄ˍʰˌ 

ˋʹ˃ʰ˄ˍʽˁʱ ˍʹ˄ ˉʽʻʰ˄ˈˍʹˍʰ ˁˈˉ˖ˋʹˌ ˍ˖˄ ʰ˅ʽˇ˂ˇʴˇˏ˃ʶ˄˖˄Φ ʆʹ˄ ʶˉʰ˄ʱˋˍʰˋʹ ˃ʱ˂ʽˋˍʰ ʷ˒ʶˊʰ˄ ˁʰʽ ˇʽ 

˄ʷˇʽ ʶˊʴˇʵʽʱʵˊˇ˃ˇʽ ˃ʶ ʵʽˉ˂ˈ ʽ˃ʱ˄ˍʰ ˉˇˎ ʵʾ˄ˇˎ˄ ˍʹ˄ ʵˎ˄ʰˍˈˍʹˍʰ ˋˎ˄ʶ˔ˈ˃ʶ˄ʹˌ ˁʰˍʰʴˊʰ˒ʺˌ ˁʰʽ ˍ˖˄ 

ˁʽ˄ʹˍʽˁ˗˄ ˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ ˍʹˌ ʲʱʵʽˋʹˌΦ  

ɶ ʲʰˋʽˁʺ ʶˊʶˎ˄ʹˍʽˁʺ ʰ˄ʹˋˎ˔ʾʰ ˈ˃˖ˌ ʴˏˊ˖ ʰˉˈ ˍʹ˄ ˔ˊʺˋʹ ˍˇˎˌ ʷ˔ʶʽ ˄ʰ ˁʱ˄ʶʽ ˃ʶ ˍˇ ˁʰˍʱ ˉˈˋˇ 

ʶʾ˄ʰʽ ʾʵʽʰ ˍʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍʹˌ ʲʱʵʽˋʹˌ ˋˍˇ ʷʵʰ˒ˇˌ ˁʰʽ ˋʶ ʷ˄ʰ˄ ˁʽ˄ˇˏ˃ʶ˄ˇ ʽ˃ʱ˄ˍʰ ˈˉ˖ˌ ʶʾ˄ʰʽ ʰˎˍˈˌ 

ˍˇˎ ʵʰˉʶʵˇʶˊʴˈ˃ʶˍˊˇˎΦ ɾʱ˂ʽˋˍʰΣ ˇʽ ʰˉˈ˕ʶʽˌ ˋ˔ʶˍʽˁʱ ˃ʶ ˍˇ ʻʷ˃ʰ ʶʾ˄ʰʽ ʰ˄ˍʽˁˊˇˎˈ˃ʶ˄ʶˌ ˁʰʻ˗ˌ 

ˁʱˉˇʽˇʽ ʶˊʶˎ˄ʹˍʷˌ ˎˉˇˋˍʹˊʾʸˇˎ˄ ˈˍʽ ʵʶ˄ ˎˉʱˊ˔ˇˎ˄ ʵʽʰ˒ˇˊʷˌ ˋˍʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍʹˌ ʲʱʵʽˋʹˌ 

ʰ˄ʱ˃ʶˋʰ ˋˍˇ ʷʵʰ˒ˇˌ ˁʰʽ ˋˍˇ˄ ʶˊʴˇʵʽʱʵˊˇ˃ˇ ʲʱʵʽˋʹˌ (Watt et al., 2010)Σ ʶ˄˗ ʰ˄ˍʾʻʶˍʰ ˇʽ Arnold, 

Mackinosh, Jones ˁʰʽ Thewlis (2013), ˎˉˇˋˍʹˊʾʸˇˎ˄ ˈˍʽ ˎˉɦˊ˔ˇˎ˄ ʵʽʰ˒ˇˊʷˌ ˋˍʰ ˁʽ˄ʹ˃ʰˍʽˁʱ 

˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍ˖˄ ˁʱˍ˖ ʱˁˊ˖˄ ˁʰʽ ʰˊˁʶˍʺ ˃ʶˍʰʲ˂ʹˍˈˍʹˍʰ ˈˍʰ˄ ʶ˅ʶˍʱʸˇ˄ˍʰʽ ˎʴʽʶʾˌ ˃ʶˋʺ˂ʽˁʶˌ ˁʰʽ 

ʹ˂ʽˁʽ˖˃ʷ˄ˇ.̔   

ɼʰʻˈˋˇ˄ ʴ˄˖ˊʾʸˇˎ˃ʶ ˈ˃˖ˌ ʵʶ˄ ˎˉʱˊ˔ˇˎ˄ ˃ʶ˂ʷˍʶˌ ˉˇˎ ˄ʰ ʰ˅ʽˇ˂ˇʴˇˏ˄ ʰ˄ ʶˉʹˊʶʱʸʶˍʰʽ ʹ 

ʶˉʰ˄ʰ˂ʹˉˍʽˁˈˍʹˍʰ ˍ˖˄ ˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ ˍʹˌ ʲʱʵʽˋʹˌ ʰˉˈ ˍʹ˄ ˔ˊʺˋʹ ˍ˖˄ ʶˊʴˇʵʽʰʵˊˈ˃˖˄ ˋʶ ˋ˔ʷˋʹ 

˃ʶ ˍˇ ʷʵʰ˒ˇˌΦ ʅˍˇʽ˔ʶʾˇ ˉˇˎ ʹ ˃ʶ˂ʷˍʹ ˍˇˎ ˁˊʾ˄ʶˍʰʽ ʰˉʰˊʰʾˍʹˍʹ ʽʵʾ˖ˌ ʴʽʰ ʱˍˇ˃ʰ ˍˊʾˍʹˌ ʹ˂ʽˁʾʰˌ ˉˇˎ 

ˋˎ˄ʺʻ˖ˌ ˔ˊʶʽʱʸˇ˄ˍʰʽ ˔ˊˈ˄ˇ ʶ˅ˇʽˁʶʾ˖ˋʹˌ ˉˊʽ˄ ʰˉˈ ˍʹ˄ ˔ˊʺˋʹ ˍˇˎ ʶˊʴˇʵʽʰʵˊˈ˃ˇˎ ʺ ʰ˄ˍʽ˃ʶˍ˖ˉʾʸˇˎ˄ 

ˉˊˇʲ˂ʺ˃ʰˍʰ ʽˋˇˊˊˇˉʾʰˌΦ ɼʰˍʱ ˋˎ˄ʷˉʶʽʰΣ ˋˁˇˉˈˌ ˍʹˌ ˃ʶ˂ʷˍʹˌ ʺˍʰ˄ ʹ ̀ ˏʴˁˊʽˋʹ ˍʹˌ 

ʶˉʰ˄h ˂ʹˉˍʽˁˈˍʹˍʰˌ ˍ˖˄ ˁʽ˄ʹ˃ʰˍʽˁ˗˄ ˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ ˁʰˍʱ ˍʹ ʲʱʵʽˋʹ ˋˍˇ ʷʵʰ˒ˇˌ ˁʰʽ ˋʶ 

ʶˊʴˇʵʽʱʵˊˇ˃ˇ ʵʽˉ˂ˇˏ ̔ ˃ʱ˄ˍʰ ̀ ʶ ʱˍˇ˃ʰ ˍˊʾˍʹˌ ʹ˂ʽˁʾʰˌΦ 

ɾʷʻˇʵˇˌ 

ɲʶʾʴ˃ʰ 

ʅˍʹ˄ ʷˊʶˎ˄ʰ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ʵʷˁʰ ʹ˂ʽˁʽ˖˃ʷ˄ʶˌ ʴˎ˄ʰʾˁʶˌΣ ʹ˂ʽˁʾʰˌ суΣо ҕ оΣнт ʶˍ˗˄Σ ʲʱˊˇˎˌ тсΣур 

ҕ мсΣмт ˁʽ˂˗˄ ˁʰʽ ˏ˕ˇˎˌ мΣрр ҕ лΣлс ˃ʷˍˊ˖˄. ʁʽ ʹ˂ʽˁʽ˖˃ʷ˄ʶˌ ʴˎ˄ʰʾˁʶˌ ʵʶ˄ ˉʰˊˇˎˋʾʰʸʰ˄ ʱ˂˂ˇˎˌ 

˄ʶˎˊˇ˃ˎˇˋˁʶ˂ʶˍʽˁˇˏˌ ˍˊʰˎ˃ʰˍʽˋ˃ˇˏˌ ʺ ʰ˄˖˃ʰ˂ʾʶˌΣ ˉˇˎ ʻʰ ˃ˉˇˊˇˏˋʰ˄ ˄ʰ ʶˉʹˊʶʱˋˇˎ˄ ˍʰ 

ˁʽ˄ʹ˃ʰˍʽˁʱ ̝ ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍˇˎˌ ˁʰˍʱ ˍʹ˄ ʲʱʵʽˋʹΦ  
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31̌  ɲʽʶʻ˄ʷˌ ʅˎ˄ʷʵˊʽˇ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ ɮʻ˂ʹˍʽˋ˃ˇˏ 
9-мм ɹˇˎ˄ʾˇˎ нлно  ɼˇ˃ˇˍʹ˄ʺ 

 

ɳ˃ʲʽˇ˃ʹ˔ʰ˄ʽˁʺ 
 
 

 

ʃˊʽ˄ ʰˉˈ ˍʹ ʵʽʶ˅ʰʴ˖ʴʺ ˍʹˌ ˉʶʽˊʰ˃ʰˍʽˁʺˌ ʵʽʰʵʽˁʰˋʾʰˌ ˇʽ ˋˎ˃˃ʶˍʷ˔ˇˎˋʶˌ ʶ˄ʹ˃ʶˊ˗ʻʹˁʰ˄ ʴʽʰ 

ˍˇˎˌ ˋˁˇˉˇˏˌ ˍʹˌ ʷˊʶˎ˄ʰˌ ˁʰʽ ˋˎ˃ˉ˂ʺˊ˖ˋʰ˄ ˎˉʶˏʻˎ˄ʹ ʵʺ˂˖ˋʹ ʶˁˇˏˋʽʰˌ ˋˎ˃˃ʶˍˇ˔ʺˌ ˍˇˎˌ ˋˍʹ 

ʵʽʰʵʽˁʰˋʾʰ ˍ˖˄ ˃ʶˍˊʺˋʶ˖˄Φ 

ʃʶʽˊʰ˃ʰˍʽˁˈˌ ˋ˔ʶʵʽʰˋ˃ˈˌ  

ʁʽ ʁ˅ ʶˍʰʸˈ˃ʶ˄ʶˌ ˉˊˇˋʷˊ˔ˇ˄ˍʰ˄ ˋˍˇ ˔˗ˊˇ ˍ˖˄ ˃ʶˍˊʺˋʶ˖˄ ˔˖ˊʽˋˍʱΣ ˔˖ˊʾˌ ˄ʰ ʷ˔ˇˎ˄ 

ˋˎ˃˃ʶˍʱˋ˔ʶʽ ˉˊˇʹʴˇˎ˃ʷ˄˖ˌ ˋʶ ˇˉˇʽʰʵʺˉˇˍʶ ʷ˄ˍˇ˄ʹ ˒ˎˋʽˁʺ ʵˊʰˋˍʹˊʽˈˍʹˍʰΦ ɱʽʰ ˍʹ˄ ˁʰˍʰʴˊʰ˒ʺ ˍ˖˄ 

ˁʽ˄ʹ˃ʰˍʽˁ˗˄ ˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ ˍ˖˄ ˁʱˍ˖ ʱˁˊ˖˄ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ мл ˇˉˍʽˁˇʹ˂ʶˁˍˊˇ˄ʽˁʷˌ ˁʱ˃ʶˊʶˌ 

(Vicon) ˁʰʽ ˍˇˉˇʻʶˍʺʻʹˁʰ˄ ʰ˄ʰˁ˂ʰˋˍʺˊʶˌ ˋˍˇ ˋ˗˃ʰ ˍʹˌ ˁʱʻʶ ʶ˅ʶˍʰʸˈ˃ʶ˄ʹˌ ˋˏ˃˒˖˄ʰ ˃ʶ ˍˇ 

ˉˊ˖ˍˈˁˇ˂˂ˇ CGM 2.4. 

ɮˊ˔ʽˁʱΣ ˇʽ ʶ˅ʶˍʰʸˈ˃ʶ˄ʶˌ ʶˁˍʷ˂ʶˋʰ˄ ʵʷˁʰ ʶˉʰ˄ʰ˂ʰ˃ʲʰ˄ˈ˃ʶ˄ʶˌ ˉˊˇˋˉʱʻʶʽʶˌ ʲʱʵʽˋʹˌ ˋˍˇ 

ʷʵʰ˒ˇˌ ˃ʶ ˒ˎˋʽˁʺ ˍʰ˔ˏˍʹˍʰ ˋʶ ʷ˄ʰ ʵʽʱʵˊˇ˃ˇ ʲʱʵʽˋʹˌ ˃ʺˁˇˎˌ мл ˃ʷˍˊ˖˄. ɮˉˈ ˍʰ ʵʶʵˇ˃ʷ˄ʰ ˍ˖˄ 

ˉˊˇˋˉʰʻʶʽ˗˄ ʰˎˍ˗˄ ˎˉˇ˂ˇʴʾˋˍʹˁʶ ʹ ˃ʷˋʹ ˒ˎˋʽˁʺ ˍʰ˔ˏˍʹˍʰ ʲʱʵʽˋʹˌ ˋˍˇ ʷʵʰ˒ˇˌ ˃ʶ ˍʹ ˔ˊʺˋʹ ˃ʽʰˌ 

ˊˇˎˍʾ˄ʰˌ ˉˇˎ ʵʹ˃ʽˇˎˊʴʺʻʹˁʶ ˋˍʹ˄ Python. ɮˁˇ˂ˇˏʻ˖ˌΣ ˇʽ ˋˎ˃˃ʶˍʷ˔ˇˎˋʶˌΣ ʲʱʵʽˋʰ˄ ˋˍˇ˄ 

ʶˊʴˇʵʽʱʵˊˇ˃ˇ ʴʽʰ ˉʶˊʾˉˇˎ о-п ˂ʶˉˍʱ ˋˍʹ˄ ˍʰ˔ˏˍʹˍʰ ʲʱʵʽˋʹˌ ˉˇˎ ʶʾ˔ʶ ˎˉˇ˂ˇʴʽˋˍʶʾ ˄˖ˊʾˍʶˊʰ ˁʰˍʱ 

ˍʹ˄ ʲʱʵʽˋʹ ˋˍˇ ʷʵʰ˒ˇˌ ˃ʶ ˋˁˇˉˈ ˄ʰ ʶ˅ˇʽˁʶʽ˖ʻˇˏ˄ ˃ʶ ˍˇ˄ ʶ˅ˇˉ˂ʽˋ˃ˈ ˍˇˎ ʶˊʴˇʵʽʰʵˊˈ˃ˇˎ ˁʰʽ ˍˇ˄ 

ˁʽ˄ˇˏ˃ʶ˄ˇ ʵʽˉ˂ˈ ʽ˃ʱ˄ˍʰΦ ɮˁˇ˂ˇˏʻ˖ˌΣ ˁʰʽ ʴʽʰ ˋˎ˄ˇ˂ʽˁʺ ʵʽʱˊˁʶʽʰ ʶ˄ˈˌ ˂ʶˉˍˇˏ ʴʽ˄ˈˍʰ˄ ʹ ˁʰˍʰʴˊʰ˒ʺ 

ˍ˖˄ ˁʽ˄ʹ˃ʰˍʽˁ˗˄ ˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ ˍʹˌ ʲʱʵʽˋʹˌΦ ɾʷˋʰ ʰˉˈ ˍˇ ˔ˊˇ˄ʽˁˈ ˉʰˊʱʻˎˊˇ ˍˇˎ ʶ˄ˈˌ ˂ʶˉˍˇˏ ˉˇˎ 

ˁʰˍʰʴˊʱ˒ʹˁʶ ʶˉʽ˂ʷ˔ʻʹˁʰ˄ ˍˎ˔ʰʾʰ мл ˋˎ˄ʶ˔ˈ˃ʶ˄ˇʽ ʵʽʰˋˁʶ˂ʽˋ˃ˇʾ ʲʱʵʽˋʹˌ ʴʽʰ ˍˇˎˌ ˇˉˇʾˇˎˌ 

ˎˉˇ˂ˇʴʾˋˍʹˁʰ˄ ˍʰ ˁʽ˄ʹ˃ʰˍʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱΦ  ʅʶ ˈ˂ʹ ˍʹ ʵʽʱˊˁʶʽʰ ˉˇˎ ˇʽ ˋˎ˃˃ʶˍʷ˔ˇˎˋʶˌ ʲʱʵʽʸʰ˄ 

ˋˍˇ˄ ʵʽʱʵˊˇ˃ˇ ʲʱʵʽˋʹˌ ˒ˇˊˇˏˋʰ˄ ʽ˃ʱ˄ˍʰ ʶ˅ʱˊˍʹˋʹˌ ʰˉˈ ˍʹ˄ ˇˊˇ˒ʺ ˍˇˎ ʶˊʴʰˋˍʹˊʾˇˎ ʴʽʰ ˂ˈʴˇˎˌ 

ʰˋ˒ʰ˂ʶʾʰˌΦ  

ʅˍʰˍʽˋˍʽˁʺ ʰ˄ʱ˂ˎˋʹ 

ɱʽʰ ˍˇ˄ ˉˊˇˋʵʽˇˊʽˋ˃ˈ ˍʹˌ ʶˉʰ˄ʰ˂ʹˉˍʽˁˈˍʹˍʰˌ ˍʹˌ ʲʱʵʽˋʹˌ ˍˈˋˇ ˋˍˇ ʷʵʰ˒ˇˌ ˈˋˇ ˁʰʽ ˋˍˇ 

ʵʰˉʶʵˇʶˊʴˈ˃ʶˍˊˇ ʶ˒ʰˊ˃ˈˋˍʹˁʶ ˇ ʅˎ˄ˍʶ˂ʶˋˍʺˌ ʃˇ˂˂ʰˉ˂ʺˌ ʅˎˋ˔ʷˍʽˋʹˌ (CMC)Σ ʴʽʰ ˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ 

ʵʷˁʰ ˉˊˇˋˉʱʻʶʽ˗˄ ʲʱʵʽˋʹˌ ˋˍˇ ʷʵʰ˒ˇˌ ˁʰʽ ʴʽʰ ˍˇˎˌ ʵʷˁʰ ˋˎ˄ʶ˔ˈ˃ʶ˄ˇˎˌ ˁˏˁ˂ˇˎˌ ʲʱʵʽˋʹˌ ˋˍˇ 

ʵʰˉʶʵˇʶˊʴˈ˃ʶˍˊˇ ʵʽˉ˂ˇˏ ʽ˃ʱ˄ˍʰΣ ˃ ʷˋ˖ ˍˇˎ ˂ˇʴʽˋ˃ʽˁˇˏ ˍʹˌ Python. 

ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ 

ʅˍˇ˄ ʃʾ˄ʰˁʰ м ˉʰˊˇˎˋʽʱʸʶˍʰʽ ʹ ˃ʷˋʹ ˍʽ˃ʺ, ʹ ˍˎˉʽˁʺ ʰˉˈˁ˂ʽˋʹ ˁʰʽ ˍˇ ʶˏˊˇˌ ˍʽ˃˗˄ 

ʶˉʰ˄ʰ˂ʹˉˍʽˁˈˍʹˍʰˌ ˍˇˎ ʅˎ˄ˍʶ˂ʶˋˍʺ ʃˇ˂˂ʰˉ˂ʺˌ ʅˎˋ˔ʷˍʽˋʹˌ όCMC) ʴʽʰ ˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ʵʷˁʰ 

ˉˊˇˋˉʰʻʶʽ˗˄ ʲʱʵʽˋʹˌ ˉˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ˋˍˇ ʷʵʰ˒ˇˌ ˁʰʽ ʴʽʰ ˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ʵʷˁʰ 

ˋˎ˄ʶ˔ˈ˃ʶ˄˖˄ ˉˊˇˋˉʰʻʶʽ˗˄ ˉˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ˋˍˇ˄ ʶˊʴˇʵʽʱʵˊˇ˃ˇ ʵʽˉ˂ˇˏ ʽ˃ʱ˄ˍʰΦ ɮˉˈ ˍʰ 

ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʵʽʰˉʽˋˍ˗ʻʹˁʶ ˈˍʽ ʹ ˍʽ˃ʺ ˍʹˌ ʶˉʰ˄ʰ˂ʹˉˍʽˁˈˍʹˍʰˌ ʺˍʰ˄ ʶ˅ʰʽˊʶˍʽˁʺ ˋʶ ˈ˂ʶˌ ˍʽˌ 

ˉʰˊʰ˃ʷˍˊˇˎˌ ˁʰˍʱ ˍʹ ʲʱʵʽˋʹ ˋʶ ʵʰˉʶʵˇʶˊʴˈ˃ʶˍˊˇ ˃ʶ ʵʽˉ˂ˈ ʽ˃ʱ˄ˍʰ. ʅˎʴˁˊʾ˄ˇ˄ˍʰˌ ˍʽˌ ˍʽ˃ʷˌ 

ʶˉʰ˄ʰ˂ʹˉˍʽˁˈˍʹˍʰˌ ˃ʶˍʰ˅ˏ ˍˇˎ ʶʵʱ˒ˇˎˌ ˁʰʽ ˍˇˎ ʶˊʴˇʵʽʰʵˊˈ˃ˇˎ ˉʰˊʰˍʹˊʺʻʹˁʶ ˈˍʽ ʺˍʰ˄ ˉʰˊˈ˃ˇʽʶˌΣ 

˃ʶ ʶ˅ʰʾˊʶˋʹ ˃ʽʰ ʶ˂ʱ˔ʽˋˍʰ ˃̔ ˁˊˈˍʶˊʹ ˍʽ˃̋ ʶˉʰ˄ʰ˂ʹˉˍʽˁˈˍʹˍʰˌ ˋˍˇ ʵʰˉʶʵˇʶˊʴˈ˃ʶˍˊˇ ˋˍˇ ˃ʶˍ˖ˉʽʰʾˇ 

ˁʰʽ ʶʴˁʱˊˋʽˇ ʶˉʾˉʶʵˇ ˁʾ˄ʹˋʹˌ ˍʹˌ ʱˊʻˊ˖ˋʹˌ ˍˇˎ ʽˋ˔ʾˇˎ. 

ʅˎʸʺˍʹˋʹ - ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ 

ɮˉˈ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ˉʰˊˇˏˋʰˌ ʷˊʶˎ˄ʰˌ ʵʽʰˉʽˋˍ˗ʻʹˁʶ ˈˍʽ ˇ ʶˊʴˇʵʽʱʵˊˇ˃ˇˌ ʵʽˉ˂ˇˏ 

ʽ˃ʱ˄ˍʰ ʰˉˇˍʶ˂ʶʾ ʷ˄ʰ ʰ˅ʽˈˉʽˋˍˇ ˃ʷˋˇ ʴʽʰ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˍʹˌ ʲʱʵʽˋʹˌΦ ʆˇ ˉˊˈˍˎˉˇ ʶˉʰ˄ʰ˂ʹˉˍʽˁˈˍʹˍʰˌ 

˃ʶˍʰ˅ˏ ˍ˖˄ ʵˏˇ ˋˎ˄ʻʹˁ˗˄ ʲʱʵʽˋʹˌ ʶʾ˄ʰʽ ˉʰˊˈ˃ˇʽˇΣ ˈ˃˖ˌ ˍˇ ʶˏˊʹ˃ʰ ʰˎˍˈ ˍʹˌ ʷˊʶˎ˄ʰˌ ʵʽʰ˒˖˄ʶʾ ˃ʶ 

ˍʹ˄ ˃ʶ˂ʷˍʹ ˍ˖˄ !ƭ-!ƳǊƛ ˁʰʽ ˋˎ˄. όнлмтύΣ ˇʽ ˇˉˇʾˇʽ ʰ˄ʰ˒ʷˊˇˎ˄ ˃ʽˁˊʺ ʶˉʰ˄ʰ˂ʹˉˍʽˁˈˍʹˍʰ ˋˍʹ˄ ʴ˖˄ʾʰ 

ˍʹˌ ʱˊʻˊ˖ˋʹˌ ˍˇˎ ʽˋ˔ʾˇˎ ˋˍˇ ˃ʶˍ˖ˉʽʰʾˇ ʶˉʾˉʶʵˇ ˁʰʽ ˃ʷˍˊʽʶˌ ˍʽ˃ʷˌ ʶˉʰ˄ʰ˂ʹˉˍʽˁˈˍʹˍʰˌ ˋˍʹ˄ ʴ˖˄ʾʰ 
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ˍʹˌ ˉˇʵˇˁ˄ʹ˃ʽˁʺˌ ʱˊʻˊ˖ˋʹˌ ̀ ˍˇ ˉˊˇˋʻʽˇˉʾˋʻʽˇ ʶˉʾˉʶʵˇ ˍʹˌ ʲʱʵʽˋʹˌ ˋʶ ʶˊʴˇʵʽʱʵˊˇ˃ˇΣ ˔˖ˊʾˌ ˈ˃˖ˌ 

˄ʰ ˍʹ˄ ˋˎʴˁˊʾ˄ˇˎ˄ ˃ʶ ˍʽˌ ˍʽ˃ʷˌ ʶˉʰ˄ʰ˂ʹˉˍʽˁˈˍʹˍʰˌ ˋˍˇ ʷʵʰ˒ˇˌ ʴʽʰ ˍˇ˄ ʾʵʽˇ ˉ˂ʹʻˎˋ˃ˈΦ  

ʃʾ˄ʰˁʰˌ 1. ɾʷˋʹ ˍʽ˃ʺΣ ˍˎˉʽˁʺ ʰˉˈˁ˂ʽˋʹ ˁʰʽ ʶˏˊˇˌ ˍʽ˃˗˄ ʶˉʰ˄ʰ˂ʹˉˍʽˁˈˍʹˍʰˌ ˍˇˎ ʅˎ˄ˍʶ˂ʶˋˍʺ 

ʃˇ˂˂ʰˉ˂ʺˌ ʅˎˋ˔ʷˍʽˋʹˌ (CMC) ɹ ʽʰ ˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ˉˊˇˋˉʰʻʶʽ˗˄ ʲʱʵʽˋʹˌ ˉˇˎ ʶˁˍʶ˂ʷˋˍʹˁʰ˄ 

ˋˍˇ ʷʵʰ˒ˇˌ ˁʰʽ ˋˍˇ ʵʰˉʶʵˇʶˊʴˈ˃ʶˍˊˇ ˃ʶ ʵʽˉ˂ˈ ʽ˃ʱ˄ˍʰ. 

ʃʰˊʱ˃ʶˍˊˇˌ  ɯ˅ˇ˄ʰˌ 
ɴʵʰ˒ˇˌ ɳˊʴˇʵʽʱʵˊˇ˃ˇˌ ɻ ʽˉ˂ˇˏ ʽ˃ʱ˄ˍʰ 

 
ɲ ɮ ɲ ɮ  

ɹˋ˔ʾˇ 

x 
лΣффо ҕ лΣллс лΣффп ҕ лΣллн лΣффо ҕ лΣллп лΣффп ҕ лΣллн  

0,976 -0,998 0,99 - 0,998 0,988 - 0,998   0,991 - 0,997  

y 
лΣфуп ҕ лΣллу лΣфут ҕ лΣлм лΣфтт ҕ лΣлмп  лΣфто ҕ лΣлнм  

0,968 - 0,992 0,961 - 0,994 0,942 - 0,995 0,926 - 0,996  

z 
лΣфмф ҕ лΣлнп лΣфлф ҕ лΣлст лΣфмф ҕ лΣлоу  лΣуфо ҕ лΣлфо  

0,884 - 0,953 0,789 - 0,983 0,868 - 0,977 0,722 - 0,964  

ɱˈ˄ʰˍˇ x 
лΣфуу ҕ лΣллт лΣффм ҕ лΣлло лΣфуф ҕ лΣллр   лΣфуу ҕ лΣлс  

0,971 - 0,997 0,984 - 0,994 0,984 - 0,996 0,975 - 0,996  

ʃˇʵˇˁ˄ʹ˃ʽˁʺ x 
лΣфсу ҕ лΣлнр лΣфтт ҕ лΣллп лΣфрн ҕ лΣлор лΣфтл ҕ лΣлмр  

0,910 - 0,990 0,972 - 0,983 0,868- 0,979 0,937 - 0,990  

 

ʁʽ ʶ˂ʱ˔ʽˋˍʰ ˃ʽˁˊˈˍʶˊʶˌ ˍʽ˃ʷˌ ʶˉʰ˄ʰ˂ʹˉˍʽˁˈˍʹˍʰˌ ˉˇˎ ˉʰˊʰˍʹˊʺʻʹˁʰ˄ ˋʶ ˁʱˉˇʽʶˌ 

ˉʰˊʰ˃ʷˍˊˇˎˌ ˋˍˇ˄ ʶˊʴˇʵʽʱʵˊˇ˃ˇ ɻ ʽˉ˂ˇˏ ʽ˃ʱ˄ˍʰΣ ˉʽʻʰ˄ˈ˄ ˄ʰ ˇ˒ʶʾ˂ˇ˄ˍʰʽ ˋˍˇ˄ ˔ˊˈ˄ˇ ʶ˅ˇʽˁʶʾ˖ˋʹˌ ˃ʶ 

ˍˇ˄ ʶˊʴˇʵʽʱʵˊˇ˃ˇΣ ˇ ˇˉˇʾˇˌ ʺˍʰ˄ ʴʽʰ ˈ˂ˇˎˌ ʾʵʽˇˌ ˁʰʽ ʾˋ˖ˌ ˄ʰ ˃ʹ˄ ʺˍʰ˄ ʰˊˁʶˍˈˌ ʴʽʰ ˁʱˉˇʽˇˎˌ ʰˉˈ 

ˍˇˎˌ ʶ˅ʶˍʰʸˈ˃ʶ˄ˇˎˌΦ 
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ʶˊʴˇʵʽʱʵˊˇ˃ˇ ʵʽˉ˂ˇˏ ʽ˃ʱ˄ˍʰ ʰˎ˅ʱ˄ʶʽ ˍʽˌ ˍʽ˃ʷˌ ˍʹˌ ʶˉʰ˄ʰ˂ʹˉˍʽˁˈˍʹˍʰˌ ˍ˖˄ ˁʽ˄ʹ˃ʰˍʽˁ˗˄ 

˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ ˋʶ ˄ʶʰˊʱ ʱˍˇ˃ʰΦ ɺˋ˖ˌ ˂ˇʽˉˈ˄ ʹ ʶ˅ˇʽˁʶʾ˖ˋʹ ˍʹˌ ʲʱʵʽˋʹˌ ˉʱ˄˖ ˋˍˇ ʵʰˉʶʵˇʶˊʴˈ˃ʶˍˊˇ 
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ʶ˅ʶˍʰʸˈ˃ʶ˄˖˄Φ 

ɰʽʲ˂ʽˇʴˊʰ˒ʾʰ 

Al-Amri, M., Al Balushi, H., & Mashabi, A. (2017). Intra-rater repeatability of gait parameters in healthy adults 

during self-paced treadmill-based virtual reality walking. Computer Methods in Biomechanics and 

Biomedical Engineering, 20(16), 1669ς1677. 

Arnold, J., Mackintosh, S., Jones, S. & Thewlis, D. (2013). Repeatability of stance phase kinematics from a multi-

segment foot model in people aged 50 years and older. Gait & Posture, 38(2):349-351. 

Rutherford, D. J., Moyer, R., Baker, M., & Saleh, S. (2020). High day-to-day repeatability of lower extremity muscle 

activation patterns and joint biomechanics of dual-belt treadmill gait: A reliability study in healthy young 

adults. Journal of Electromyography and Kinesiology, 51, 102401. 

Watt, J., Franz, J., Jackson, K., Dicharry, J., Riley, P. & Kerrigan, D (2010). A three-dimensional kinematic and 

kinetic comparison of overground and treadmill walking in healthy elderly subjects. Clinical Biomechanics, 

25(5):444-449.  



221 

31̌  ɲʽʶʻ˄ʷˌ ʅˎ˄ʷʵˊʽˇ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ ɮʻ˂ʹˍʽˋ˃ˇˏ 
9-мм ɹˇˎ˄ʾˇˎ нлно  ɼˇ˃ˇˍʹ˄ʺ 

 

ɳ˃ʲʽˇ˃ʹ˔ʰ˄ʽˁʺ 
 
 

 

 

RELIABILITY OF KINEMATIC CHARACTERISTICS BETWEEN OVERGROUND AND SPLIT-BELT 

TREADMILL IN ELDERLY GAIT 

 

I. Zografos, D. Menychtas, V. Gourgoulis, N. Aggelousis, E. Giannakou 

 

Democritus University of Thrace, School of Physical Education and Sport Science 

 

Abstract 

Purpose of this study was to compare the reliability of kinematic characteristics between 

overground and split-ōŜƭǘ ǘǊŜŀŘƳƛƭƭ Ǝŀƛǘ ƛƴ ŜƭŘŜǊƭȅ ǇƻǇǳƭŀǘƛƻƴΦ ¢Ŝƴ ŜƭŘŜǊƭȅ ǿƻƳŜƴ όŀƎŜΥ суΣоҕоΣнтΣ 

ǿŜƛƎƘǘΥ тсΣурҕмсΣмт ƪƎ ŀƴŘ ƘŜƛƎƘǘΥ мΣррҕлΣлс ƳύΣ ǿƘƻ ŘƛŘ ƴƻǘ ƘŀǾŜ ƴeuromusculoskeletal injuries that 

could affect their gait characteristics, participated in the study. The subjects initially performed ten 

repetitive attempts to overground at self-selected speed on a 10-meter-long walkway. Through a 

Python routine, the mean overground speed of each subject was calculated and the speed of the split-

belt treadmill was adjusted according to the calculated self-selected speed. Then, the subjects walked 

continuously for at least one minute on the split-belt treadmill. The ten overground trials and ten 

consecutive gait cycles randomly selected from the total recording of one minute were used in the 

analysis. ʆo determine the reliability of kinematic characteristics, the multiple coefficient correlation 

(CMC) was calculated for the set of ten trials in each walking condition using Python software. Results 

show that the value of repeatability was high in all the parameters evaluated during overground and 

split-belt treadmill gait, with the highest values being observed in the hip joint in the sagittal plane of 

motion, followed by the knee joint and the ankle joint, and finally the frontal and transverse plane of 

motion of the hip joint. The minimally lower repeatability values observed among participants in the 

split-belt treadmill are likely to be due to the familiarization time with the treadmill. Therefore, long 

periods of familiarization with the use of the spilt-belt treadmill are suggested to increase the reliability 

of the above parameters in gait analysis of elderly subjects. 

Key words: repeatability, gait analysis, elderly population 
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EXPLORING THE BIOMECHANICAL VARIATIONS IN TREADMILL AND OVERGROUND WALKING IN 

STROKE SURVIVORS: A CASE STUDY 

 

M. Aristeidou1, G. Giarmatzis1, E. Makri1, E. Karabina1, E. Karakasis1, T. Fanaradelli1,  

K. Apostolidis1, M. Emmanouilidou1, K. Vadikolias2, N. Aggelousis1 

 

1 Democritus University of Thrace, School of Physical Education and Sport Science 

2 Democritus University of Thrace, Department of Medicine  

 

Abstract 

 Gait rehabilitation for stroke survivors usually takes place in two common environments: walking 

on a level ground and utilizing a treadmill. A comprehensive biomechanical examination of how stroke 

patients adapt their gait while walking on a treadmill compared to walking on a flat surface is currently 

missing. Understanding these adaptations would provide valuable information on how stroke patients 

adjust their walking patterns on a treadmill and help improve rehabilitation training recommendations. 

This study aimed to analyze and compare the biomechanical aspects (kinematic and kinetic) of walking 

at a matched speed on a treadmill and unsupported overground in stroke patients. A chronic stroke 

patient (male, 57 years old) with left hemiparesis was recruited from the local community. Motion 

recording equipment included 10 infrared cameras, 2 ground-embedded force plates and an 

instrumented treadmill equipped with two force plates. Joint angles and moments were calculated 

using the open-source, MSK modeling software Opensim. Statistical Parametric Mapping (SPM) was 

used to compare time curves between overground and treadmill walking. The results showed that on 

the affected side of the body, there were significant differences in hip adduction, knee flexion, and hip 

flexion moment during the stance phase, as well as in ankle dorsiflexion during the swing phase. On 

the unaffected side, statistically significant differences were found in hip extension and external 

rotation, knee flexion, and hip adduction moment during the stance phase, and hip extension and 

rotation moment during the swing phase. These findings suggest that treadmill exercise may lead to 

gait adaptations that differ from overground walking, which may have implications for clinical 

applications of gait analysis and rehabilitation. 

Key words: walking, rehabilitation, biomechanics 
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EXPLORING THE BIOMECHANICAL VARIATIONS IN TREADMILL AND OVERGROUND WALKING IN 

STROKE SURVIVORS: A CASE STUDY 

 

Introduction 

 Gait is a crucial aspect of mobility and can be influenced by various conditions, including stroke. 

Two commonly used environments for gait rehabilitation are the treadmill and overground walking. 

The stable surface and controlled speed of walking offered by the treadmill provide a consistent and 

repeatable training environment, making it a well-recognized intervention for the rehabilitation of gait 

function (Bayat, Barbeau & Lamontagne, 2005; Brouwer, Parvataneni & Olney, 2009; Harris-Love, 

Forrester, Macko, Silver & Smith, 2001; Hesse, Konrad & Uhlenbrock, 1999; Silver, Macko, Forrester, 

Goldberg & Smith, 2000; Waagfjord, Levangie & Certo, 1990). Overground walking, on the other hand, 

offers a more natural and dynamic environment that may better imitate real-life gait and improve the 

transfer of skills to real-life situations.  

 The majority of studies in adult populations have shown that treadmill walking results exhibits 

reduced knee excursion, increased maximal hip flexion, and decreased maximal dorsiflexion ankle 

flexion (Brouwer, Parvatanen & Olney, 2009; Matsas, Taylor & McBurney, 2000; Song, Nie, Li, Dario & 

Dai, 2018). However, thorough biomechanical analysis of the adaptations of stroke gait to treadmill 

walking in correspondence to overground is lacking. Such knowledge would offer insight into the 

adjustments of stroke patients during treadmill walking and enhance training prescription.  

 The purpose of this study was to examine and compare the biomechanical (kinematic and kinetic) 

gait profiles associated with unsupported overground and treadmill walking with matched speed in 

stroke.  

Methods 

Sample 

 For this study, a chronic stroke patient (male, 57 years old) with left hemiparesis was recruited from 

the local community.  

Experimental design 

 The gait analysis protocol first consisted of retroreflective marker placement in anatomical bony 

landmarks of the whole body, according to the Conventional Gait Model protocol (Leboeuf, Baker, 

.ŀǊǊŞΣ Ŝǘ ŀƭΦΣ нлмфύ. Then, the participant was instructed to walk barefoot casually along a walkway 

several times, until 5 successful trials were recorded for each leg, meaning the whole unilateral foot 

was placed on top of a ground-embedded force plate during stance phase (overground walking). Later, 

the participant was instructed to walk on a split-belt treadmill with force plates, with the same speed 

as during overground walking for 1 min. Motion recording equipment included 10 infrared cameras, 2 

ground-embedded force plates and 2 treadmill force plates, recording at 100 and 2000 Hz respectively. 

Digitization of raw signals was implemented in Nexus software. The latter were low-pass filtered at 6 

Hz.  
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 Joint angles and moments were calculated using Opensim, an open-source MSK modelling 

software. First, a generic MSK full body model (Rajagopal, Dembia, DeMers, et al., 2016) was linearly 

scaled based on recorded marker trajectories during a static trial, while the participant was standing 

up. Then, joint angles were calculated using the Inverse Kinematics Tool based on marker trajectories, 

during all trials of overground and treadmill walking for both legs. Last, joint angles and ground 

reaction forces from the force plates were used to calculate joint moments.  

Statistical analysis 

 To compare time curves between overground and treadmill walking, Statistical Parametric Mapping 

(SPM) (Pataky, Robinson, & Vanrenterghem, 2016) was used via dedicated software in Python 3.8 

((Phillips, 2018). 

Results 

 Angles and moments of the hip, knee and angle joints were calculated for the paretic and non-

paretic side during overground and treadmill walking (Figure 1), normalized to the duration of a gait 

cycle (stance and swing phase). 

A

 

B

 
 
Figure 1. Mean (standard deviation) of joint angles and moment vs time for both paretic (A) 

and non-paretic (B), during full gait cycle in two different walking settings i) 
overground (black line) and ii) treadmill (blue line). Black bars below each curve 
represent the parts that SPM has shown statistical significance. 

 
 For the paretic side, statistically significant differences were found at the cases of hip adduction, 

knee flexion and hip flexion moment during stance phase and ankle dorsiflexion during swing phase. 

For the non-paretic side, statistically significant differences were found at the cases of hip extension 

and external rotation, knee flexion and hip adduction moment during stance phase and hip extension 

and rotation moment during swing phase. 
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Discussion and conclusions 

 During treadmill exercise, the range of motion (ROM) of hip abduction/adduction appears to be 

lower than that during overground locomotion. This may be attributed to the adaptation of walking 

on a split-belt treadmill, which creates a gap between the belts that may influence step width. 

Additionally, the stance phase of gait during treadmill exercise appears to be lengthier compared to 

overground locomotion, possibly due to the earlier onset of knee flexion during the transition from 

stance to swing phase. Moreover, the ankle dorsiflexion during the swing phase of gait on a treadmill 

is higher compared to that during overground walking. It is hypothesized that this is to avoid tripping 

on the treadmill, which may induce fear in some individuals.  

 Finally, the hip flexion moment during the late stance phase of gait on a treadmill is significantly 

lower compared to that during overground locomotion, possibly due to the lower mechanical need to 

accelerate the center of mass (COM) as compared to overground settings. These findings suggest that 

treadmill exercise may lead to gait adaptations that differ from overground walking, which may have 

implications for clinical applications of gait analysis and rehabilitation. 

Acknowledgments: ²Ŝ ŀŎƪƴƻǿƭŜŘƎŜ ǘƘŜ ǎǳǇǇƻǊǘ ƻŦ ǘƘŜ ǿƻǊƪ ŀǘ ƘŀƴŘ ōȅ ǘƘŜ ǇǊƻƧŜŎǘ ά{ǘǳŘȅ ƻŦ ǘƘŜ 
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ɾɳɽɳʆɶ ʆʍɿ ɳɾɰɹʁɾɶʋɮɿɹɼʍɿ  ɲɹɮʊʁʄʍɿ ʆɶʅ ɰɮɲɹʅɶʅ ʅɳ ɳʄɱʁɲɹɮɲʄʁɾʁ ɼɮɹ ʅʆʁ ɳɲɮʊʁʅ 

ʅɳ ɮʆʁɾɮ ɾɳ ɮɱɱɳɹɮɼʁ ɳɱɼɳʊɮɽɹɼʁ ɳʃɳɹʅʁɲɹʁΥ ɾɳɽɳʆɶ ʃɳʄɹʃʆʍʅɶʅ  
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1 ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʅ˔ˇ˂ʺ ɳˉʽˋˍʺ˃ʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ ɮʻ˂ʹˍʽˋ˃ˇˏ 
2 ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʆ˃ʺ˃ʰ ɹʰˍˊʽˁʺˌ 

 
ʃʶˊʾ˂ʹ˕ʹ 
 ɶ ʰˉˇˁʰˍʱˋˍʰˋʹ ˍʹˌ ʲʱʵʽˋʹˌ ʴʽʰ ˍʰ ʱˍˇ˃ʰ ˉˇˎ ʷ˔ˇˎ˄ ˎˉˇˋˍʶʾ ʶʴˁʶ˒ʰ˂ʽˁˈ ʶˉʶʽˋˈʵʽˇ ˋˎ˄ʺʻ˖ˌ 
ˉˊʰʴ˃ʰˍˇˉˇʽʶʾˍʰʽ ˋʶ ʵˎˇ ˋˎ˄ʻʺˁʶˌ: ̄ ʶˊˉʰˍ˗˄ˍʰˌ ˋˍˇ ʷʵʰ˒ˇˌ ˁʰʽ ˃ʶ ˍʹ ˔ˊʺˋʹ ʶ˄ˈˌ ʵʽʰʵˊˈ˃ˇˎΦ ɮˎˍʺ 
ˍʹ ˋˍʽʴ˃ʺ ˂ʶʾˉʶʽ ˃ʽʰ ʶˁˍʶ˄ʺˌ ʶ˃ʲʽˇ˃ʹ˔ʰ˄ʽˁʺ ˃ʶ˂ʷˍʹ ʴʽʰ ˍˇ ˉ˗ˌ ˍʰ ʱˍˇ˃ʰ ˃ʶ ʶʴˁʶ˒ʰ˂ʽˁˈ ʶˉʶʽˋˈʵʽˇ 
ˉˊˇˋʰˊ˃ˈʸˇˎ˄ ˍʹ ʲʱʵʽˋʺ ˍˇˎˌ ˁʰˍʱ ˍʹ ʲʱʵʽˋʹ ˋʶ ʵʽʱʵˊˇ˃ˇ ˋʶ ˋˏʴˁˊʽˋʹ ˃ʶ ˍʹ˄ ʲʱʵʽˋʹ ˋˍˇ ʷʵʰ˒ˇˌΦ 
ɶ ˁʰˍʰ˄ˈʹˋʹ ʰˎˍ˗˄ ˍ˖˄ ˉˊˇˋʰˊ˃ˇʴ˗˄ ʻʰ ˉʰˊʶʾ˔ʶ ˉˇ˂ˏˍʽ˃ʶˌ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ʴʽʰ ˍˇ˄ ˍˊˈˉˇ ˉˇˎ ˍʰ 
ʱˍˇ˃ʰ ˃ʶ ʶʴˁʶ˒ʰ˂ʽˁˈ ʶˉʶʽˋˈʵʽˇ ˉˊˇˋʰˊ˃ˈʸˇˎ˄ ˍʰ ˉˊˈˍˎˉʰ ʲʱʵʽˋʺˌ ˍˇˎˌ ˋʶ ʵʽʱʵˊˇ˃ˇ ˁʰʽ ʻʰ 
ʲˇʹʻˇˏˋʶ ˋˍʹ ʲʶ˂ˍʾ˖ˋʹ ˍ˖˄ ˋˎˋˍʱˋʶ˖˄ ʴʽʰ ˍʹ ʻʶˊʰˉʶˎˍʽˁʺ ʶˁʴˏ˃˄ʰˋʹΦ ɮˎˍʺ ʹ ˃ʶ˂ʷˍʹ ʶʾ˔ʶ ˖ˌ ˋˍˈ˔ˇ 
ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˁʰʽ ˋˏʴˁˊʽˋʹ ˍ˖˄ ʶ˃ʲʽˇ˃ʹ˔ʰ˄ʽˁ˗˄ ʰ˄ʰ˂ˏˋʶ˖˄ όˁʽ˄ʹ˃ʰˍʽˁʺ ˁʰʽ ˁʽ˄ʹˍʽˁʺύ ˍʹˌ ʲʱʵʽˋʹˌ ˃ʶ 
ʾʵʽʰ ˍʰ˔ˏˍʹˍʰ ˋʶ ʵʽʱʵˊˇ˃ˇ ˁʰʽ ˋʶ ʶˉʾˉʶʵˇ ʷʵʰ˒ˇˌ ˋʶ ʰˋʻʶ˄ʶʾˌ ˃ʶ ʶʴˁʶ˒ʰ˂ʽˁˈ ʶˉʶʽˋˈʵʽˇΦ ɮˉˈ ˍʹ˄ 
ˍˇ̄ʽˁʺ ˁˇʽ˄ˈˍʹˍʰ ʶˉʽ˂ʷ˔ʻʹˁʶ ʷ˄ʰ ʱˍˇ˃ˇ ˃ʶ ˔ˊˈ˄ʽˇ ʶʴˁʶ˒ʰ˂ʽˁˈ ʶˉʶʽˋˈʵʽˇ όʱ˄ʵˊʰˌΣ рт ʶˍ˗˄ύ ˃ʶ 
ʰˊʽˋˍʶˊʺ ʹ˃ʽˉ˂ʹʴʾʰΦ ʁ ʶ˅ˇˉ˂ʽˋ˃ˈˌ ˁʰˍʰʴˊʰ˒ʺˌ ˍʹˌ ˁʾ˄ʹˋʹˌ ˉʶˊʽ˂ʱ˃ʲʰ˄ʶ мл ˎˉʷˊˎʻˊʶˌ ˁʱ˃ʶˊʶˌΣ н 
ʵˎ˄ʰ˃ˇʵʱˉʶʵʰ ˁʰʽ ʷ˄ʰ˄ ʶˊʴˇʵʽʱʵˊˇ˃ˇ ˃ʶ ʵˏˇ ʵˎ˄ʰ˃ˇʵʱˉʶʵʰΦ ʁʽ ʴ˖˄ʾʶˌ ˁʰʽ ˇʽ ˊˇˉʷˌ ˍ˖˄ 
ʰˊʻˊ˗ˋʶ˖˄ ˎˉˇ˂ˇʴʾˋˍʹˁʰ˄ ˃ʶ ˍˇ ˂ˇʴʽˋ˃ʽˁˈ ʰ˄ˇʽˁˍˇˏ ˁ˗ʵʽˁʰ ˃ˎˇˋˁʶ˂ʶˍʽˁʺˌ όɾʅɼύ ˃ˇ˄ˍʶ˂ˇˉˇʾʹˋʹˌ 
hǇŜƴǎƛƳΦ ʋˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ˍˇ {ǘŀǘƛǎǘƛŎŀƭ tŀǊŀƳŜǘǊƛŎ aŀǇǇƛƴƎ ό{taύ ʴʽʰ ˍʹ ˋˏʴˁˊʽˋʹ ˍ˖˄ ˔ˊˇ˄ʽˁ˗˄ 
ˁʰ˃ˉˎ˂˗˄ ˃ʶˍʰ˅ˏ ˍʹˌ ʲʱʵʽˋʹˌ ˋʶ ʶˉʾˉʶʵˇ ʷʵʰ˒ˇˌ ˁʰʽ ˍʹˌ ʲʱʵʽˋʹˌ ˋʶ ʵʽʱʵˊˇ˃ˇΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ 
ʷʵʶʽ˅ʰ˄ ˈˍʽ ˋˍʹ˄ ˉ˂ʶˎˊʱ ˉˇˎ ʶˉʹˊʶʱʸʶˍʰʽ ʰˉˈ ˍʹ ˄ˈˋˇΣ ˎˉʺˊ˔ʰ˄ ˋʹ˃ʰ˄ˍʽˁʷˌ ʵʽʰ˒ˇˊʷˌ ˋˍʹ˄ ʰˉʰʴ˖ʴʺ 
ˍˇˎ ʽˋ˔ʾˇˎΣ ˋˍʹ˄ ˁʱ˃˕ʹ ˍˇˎ ʴˈ˄ʰˍˇˌ ˁʰʽ ˋˍʹ˄ ˊˇˉʺ ˍʹˌ ˁʱ˃˕ʹˌ ˍˇˎ ʽˋ˔ʾˇˎ ˁʰˍʱ ˍʹ ˒ʱˋʹ ˍʹˌ ˋˍʺˊʽ˅ʹˌΣ 
ˁʰʻ˗ˌ ˁʰʽ ˋˍʹ˄ ˊʰ˔ʽʰʾʰ ˁʱ˃˕ʹ ˍˇˎ ʰˋˍˊʰʴʱ˂ˇˎ ˁʰˍʱ ˍʹ ˒ʱˋʹ ˍʹˌ ʰʽ˗ˊʹˋʹˌΦ  ʅˍʹ˄ ˃ʹ ʶˉʹˊʶʰʸˈ˃ʶ˄ʹ 
ˉ˂ʶˎˊʱΣ ʶ˄ˍˇˉʾˋˍʹˁʰ˄ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʷˌ ʵʽʰ˒ˇˊʷˌ ˋˍʹ˄ ʷˁˍʰˋʹ ˁʰʽ ʷ˅˖ ˋˍˊˇ˒ʺ ˍˇˎ ʽˋ˔ʾˇˎΣ ˋˍʹ˄ 
ˁʱ˃˕ʹ ˍˇˎ ʴˈ˄ʰˍˇˌ ˁʰʽ ˋˍʹ ˊˇˉʺ ʰˉʰʴ˖ʴʺˌ ˍˇˎ ʽˋ˔ʾˇˎ ˁʰˍʱ ˍʹ ˒ʱˋʹ ˍʹˌ ˋˍʺˊʽ˅ʹˌΣ ˁʰʻ˗ˌ ˁʰʽ ˋˍʹ 
ˊˇˉʺ ʷˁˍʰˋʹˌ ˁ ʰʽ ˋˍˊˇ˒ʺˌ ˍˇˎ ʽˋ˔ʾˇˎ ˁʰˍʱ ˍʹ ˒ʱˋʹ ˍʹˌ ʰʽ˗ˊʹˋʹˌΦ ɮˎˍʱ ˍʰ ʶˎˊʺ˃ʰˍʰ ˎˉˇʵʹ˂˗˄ˇˎ˄ 
ˈˍʽ ʹ ʱˋˁʹˋʹ ˋʶ ʵʽʱʵˊˇ˃ˇ ˃ˉˇˊʶʾ ˄ʰ ˇʵʹʴʺˋʶʽ ˋʶ ˉˊˇˋʰˊ˃ˇʴʷˌ ˍʹˌ ʲʱʵʽˋʹˌ ˉˇˎ ʵʽʰ˒ʷˊˇˎ˄ ʰˉˈ ˍʹ˄ 
ʲʱʵʽˋʹ ˋʶ ʶˉʾˉʶʵˇ ʷʵʰ˒ˇˌΣ ʴʶʴˇ˄ˈˌ ˉˇˎ ˃ˉˇˊʶʾ ˄ʰ ʷ˔ʶʽ ˋʹ˃ʰ˄ˍʽˁʷˌ ʶˉʽˉˍ˗ˋʶʽˌ ʴʽʰ ˍʽˌ ˁ˂ʽ˄ʽˁʷˌ 
ʶ˒ʰˊ˃ˇʴʷˌ ˍʹˌ ʰ˄ʱ˂ˎˋʹˌ ˍʹˌ ʲʱʵʽˋʹˌ ˁʰʽ ˍʹˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌΦ 
 
ɽʷ˅ʶʽˌ ˁ˂ʶʽʵʽʱΥ ʲʱʵʽˋʹΣ ʰˉˇˁʰˍʱˋˍʰˋʹΣ ʶ˃ʲʽˇ˃ʹ˔ʰ˄ʽˁʺ 
 
ɲʽʶˏʻˎ˄ˋʹ ʰ˂˂ʹ˂ˇʴˊʰ˒ʾʰˌΥ 
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ɳ˃ʲʽˇ˃ʹ˔ʰ˄ʽˁʺ 
 
 

 

 
ɮʀɹʁʃɹʅʆɹɮ ʆɶʅ ɾɳʆʄɶʅɶʅ ʆɶʅ ɲɹɮʅʆɮʅɶʅ ʆʁʇ ʁʄɸʁʇ ɼʁɹɽɹɮɼʁʇ ɾʇʁʅ  
ɾɳʅʍ ʇʃɳʄɶʋʁʆʁɾʁɱʄʁʊɹɮʅ ʅɳ ɱʇɿɮɹɼɳʅ ɾɳʆɮ ɮʃʁ ɳɱɼʇɾʁʅʇɿɶ 

 
ʃʰˎ˂ˈʴ˂ˇˎ ɳΦΣ ɱʽʰ˄˄ʰˁˇˏ ɳΦΣ ɱˁˊʶˁʾʵʹˌ ɮΦΣ ɾʱ˂˂ʽˇˎ ʃ., ɱˇˏˊʴˇˎ˂ʹˌ ɰ., ɮʴʴʶ˂ˇˏˋʹˌ ɿ. 

 

ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʅ˔ˇ˂ʺ ɳˉʽˋˍʺ˃ʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ ɮʻ˂ʹˍʽˋ˃ˇˏ 

 

ʃʶˊʾ˂ʹ˕ʹ 

ɲʽʱˋˍʰˋʹ ˍˇˎ ˇˊʻˇˏ ˁˇʽ˂ʽʰˁˇˏ ˃ˎˈˌ ˇ˄ˇ˃ʱʸʶˍʰʽ ˇ ʵʽʰ˔˖ˊʽˋ˃ˈˌ ˍˇˎ ˇˊʻˇˏ ˁˇʽ˂ʽʰˁˇˏ ˃ˎˈˌ 

ˋʶ ʰˊʽˋˍʶˊˈ ˁʰʽ ʵʶ˅ʽˈ ˍ˃ʺ˃ʰΦ ɶ ˉʽˇ ˋˎ˄ʺʻʹˌ ˃ʷʻˇʵˇˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍʹˌ ʶʾ˄ʰʽ  ʹ ˕ʹ˂ʱ˒ʹˋʹΣ ʹ 

ʰ˅ʽˇˉʽˋˍʾʰ ˍʹˌ ˇˉˇʾʰˌ ˈ˃˖ˌ ʶʾ˄ʰʽ ʰ˃˒ʽˋʲʹˍʺˋʽ˃ʹΦ ɿʶˈˍʶˊʶˌ ˃ʷʻˇʵˇʽ ʰˉʶʽˁˈ˄ʽˋʹˌΣ ˈˉ˖ˌ ʶʾ˄ʰʽ ʹ 

ˎˉʶˊʹ˔ˇˍˇ˃ˇʴˊʰ˒ʾʰΣ ˃ˉˇˊˇˏ˄ ˉ˂ʷˇ˄ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻˇˏ˄ ʴʽʰ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍʹˌ ʰˊ˔ʽˍʶˁˍˇ˄ʽˁʺˌ 

ˍ˖˄ ˃ˎ˗˄Φ  ʅˁˇˉˈˌ ˂ˇʽˉˈ˄ ˍʹˌ ˃ʶ˂ʷˍʹˌ ʺˍʰ˄ ˇ ˉˊˇˋʵʽˇˊʽˋ˃ˈˌ ˍʹˌ ʰ˅ʽˇˉʽˋˍʾʰˌ ˍʹˌ ˃ʷˍˊʹˋʹˌ ˍʹˌ 

ʵʽʱˋˍʰˋʹˌ ˍˇˎ ˇˊʻˇˏ ˁˇʽ˂ʽʰˁˇˏ ˋʶ ʴˎ˄ʰʾˁʶˌ ˃ʶˍʱ ʰˉˈ ʶʴˁˎ˃ˇˋˏ˄ʹ ˃ʷˋ˖  ˎˉʶˊʹ˔ˇʴˊʰ˒ʾʰˌΦ 

ɲʶˁʰˍʷˋˋʶˊʽˌ όмпύ ʴˎ˄ʰʾˁʶˌ όʹ˂ʽˁʾʰΥ офΣсп ҕ рΣфт ʷˍʹΣ ʲʱˊˇˌΥ снΣтм ҕ тΣмл ˁʽ˂ʱ ˁʰʽ ˏ˕ˇˌΥ мспΣсп ҕ сΣро 

ʶˁΦύΣ ˇʽ ˇˉˇʾʶˌ ʶʾ˔ʰ˄ ʲʽ˗ˋʶʽ ˍˇˎ˂ʱ˔ʽˋˍˇ˄ ʷ˄ʰ ˍˇˁʶˍˈ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ʶʻʶ˂ˇ˄ˍʽˁʱ ˋˍʹ˄ ʷˊʶˎ˄ʰΦ  ʁʽ 

ʶ˅ʶˍʰʸˈ˃ʶ˄ʶˌ ʰ˅ʽˇ˂ˇʴʺʻʹˁʰ˄ ʰˉˈ ˏˉˍʽʰ ʻʷˋʹΣ ˋʶ ˁʰˍʱˋˍʰˋʹ ʹˊʶ˃ʾʰˌ ˁʰʽ ˋʶ ʵˎ˄ʰ˃ʽˁʺ ˁʰˍʱˋˍʰˋʹ 

όˍʱˋʹ ˍˇˎ ˇˊʻˇˏύΦ ʅʶ ˁʱʻʶ ˁʰˍʱˋˍʰˋʹ ˁʰˍʰʴˊʱ˒ʹˁʰ˄ ˎˉʶˊʹ˔ˇʴˊʰ˒ʺ˃ʰˍʰ ˖ˌ ˕ʹ˒ʽʰˁʷˌ 

˒˖ˍˇʴˊʰ˒ʾʶˌ ˋˍˇ мл҈Σ ол҈Σ рл҈Σ тл҈Σ ˁʰʽ фл҈ ˍˇˎ ˃ʺˁˇˎˌ ˍʹˌ ʵʽʱˋˍʰˋʹˌ ˍˇˎ ˇˊʻˇˏ όˈˍʰ˄ 

˅ʶˉʶˊ˄ˇˏˋʶ ˍʰ у ʶˁΦύ ˁʰʽ ˋˍˇ ол҈Σ сл҈ ˁʰʽ фл҈ ˍˇˎ ˃ʺˁˇˎˌ ˍʹˌ ˈˍʰ˄ ʺˍʰ˄ ˃ʽˁˊˈˍʶˊˇ ʰˉˈ у ʶˁΦ ʁʽ 

ˎˉʶˊʹ˔ˇʴˊʰ˒ʺˋʶʽˌ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ʵˎˇ ˒ˇˊʷˌ ˃ʶ ʵʽʱˋˍʹ˃ʰ о ˂ʶˉˍ˗˄ ˃ʶˍʰ˅ˏ ˍˇˎˌ ˁʰˍʱ ˍʹ 

ʵʽʱˊˁʶʽʰ ˍˇˎ ˇˉˇʾˇˎ ˁʱʻʶ ʶ˅ʶˍʰʸˈ˃ʶ˄ʹ ˋʹˁ˖˄ˈˍʰ˄ ˁʰʽ ˉʰˊʷ˃ʶ˄ʶ ˈˊʻʽʰ ʴʽʰ м ˂ʶˉˍˈΣ ˁʰʻʽˋˍʺ ʴʽʰ ʷ˄ʰ 

˂ʶˉˍˈ ˁʰʽ ˋʶ ˏˉˍʽʰ ʻʷˋʹ ʴʽʰ м ˂ʶˉˍˈΦ ɱʽʰ ˍʹ ˋˎ˂˂ˇʴʺ ʵʶʵˇ˃ʷ˄˖˄ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ʷ˄ʰˌ 

ˎˉʶˊʹ˔ˇˍˇ˃ˇʴˊʱ˒ˇˌ όMy Lab60, Esaoteύ ˃ʶ ˁʶ˒ʰ˂ʺ ˋʶ ʶˎʻˏʴˊʰ˃˃ʹ ˉʰˊʱˍʰ˅ʹ ˉ˂ʱˍˇˎˌ мл ʶˁΦ ɶ 

˕ʹ˒ʽˇˉˇʾʹˋʹ ˍ˖˄ ʶʽˁˈ˄˖˄ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˃ʷˋ˖ ˍˇˎ ˂ˇʴʽˋ˃ʽˁˇˏ  Kinovea ˁʰʽ ˇʽ ˃ʰʻʹ˃ʰˍʽˁˇʾ 

ˎˉˇ˂ˇʴʽˋ˃ˇʾ ˃ʷˋ˖ ˊˇˎˍʾ˄ʰˌ ˍʹˌ PythonΦ ɱʽʰ ˍˇ˄ ʷ˂ʶʴ˔ˇ ˍʹˌ ʰ˅ʽˇˉʽˋˍʾʰˌ ˍʹˌ ˃ʷˍˊʹˋʹˌ ˎˉˇ˂ˇʴʾˋˍʹˁʶ ˇ 

ˋˎ˄ˍʶ˂ʶˋˍʺˌ ʶˋ˖ˍʶˊʽˁʺˌ ˋˎˋ˔ʷˍʽˋʹˌ όL//ύΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ʷˊʶˎ˄ʰˌ ʷʵʶʽ˅ʰ˄ ʹ ˎˉʶˊʹ˔ˇʴˊʰ˒ʽˁʺ 

ʰ˅ʽˇ˂ˈʴʹˋʹ ˍʹˌ ʵʽʱˋˍʰˋʹˌ ˍˇˎ ˇˊʻˇˏ ˉʰˊˇˎˋʽʱʸʶʽ ˁʰ˂ʺ ʰ˅ʽˇˉʽˋˍʾʰ ˍˈˋˇ ˁʰˍʱ ˍʹ˄ ʹˊʶ˃ʾʰ ˈˋˇ ˁʰʽ 

ˁʰˍʱ ˍʹ˄ ʵˎ˄ʰ˃ʽˁʺ ˁʰˍʱˋˍʰˋʹΦ  

ɽʷ˅ʶʽˌ ˁ˂ʶʽʵʽʱ: ʁ ˉʰ˄ʰ˂ʹˉˍʽˁˈˍʹˍʰΣ ˂ʶˎˁʺ ʴˊʰ˃˃ʺΣ ˎˉʶˊʹ˔ˇˍˇ˃ˇʴˊʰ˒ʾʰ 
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ɮʀɹʁʃɹʅʆɹɮ ʆɶʅ ɾɳʆʄɶʅɶʅ ʆɶʅ ɲɹɮʅʆɮʅɶʅ ʆʁʇ ʁʄɸʁʇ ɼʁɹɽɹɮɼʁʇ ɾʇʁʅ  

ɾɳʅʍ ʇʃɳʄɶʋʁʆʁɾʁɱʄʁʊɹɮʅ ʅɳ ɱʇɿɮɹɼɳʅ ɾɳʆɮ ɮʃʁ ɳɱɼʇɾʁʅʇɿɶ 

 

ɳʽˋʰʴ˖ʴʺ 

ɲʽʱˋˍʰˋʹ ˍˇˎ ˇˊʻˇˏ ˁˇʽ˂ʽʰˁˇˏ ˃ˎˈˌ ό5ƛŀǎǘŀǎƛǎ wŜŎǘƛ !ōŘƻƳƛƴƛǎ ς 5w!ύ ˇ˄ˇ˃ʱʸʶˍʰʽ ˇ 

ʵʽʰ˔˖ˊʽˋ˃ˈˌ ˍˇˎ ˇˊʻˇˏ ˁˇʽ˂ʽʰˁˇˏ ˃ˎˈˌ ˋʶ ʰˊʽˋˍʶˊˈ ˁʰʽ ʵʶ˅ʽˈ ˍ˃ʺ˃ʰΦ ʅˍʹ ˒ˎˋʽˁʺ ˍˇˎˌ ˁʰˍʱˋˍʰˋʹ ˍʰ 

ʵˏˇ ˉʰˊʰˉʱ˄˖ ˍ˃ʺ˃ʰˍʰ ˍˇˎ ˃ˎˈˌ ʶʾ˄ʰʽ ʶ˄˖˃ʷ˄ʰ ˋˍʹ ˃ʷˋʹ ʴˊʰ˃˃ʺ ˍˇˎ ˋ˗˃ʰˍˇˌ ˃ʶ ˍʹ ˂ʶˎˁʺ ʴˊʰ˃˃ʺ 

(linea alba). ʅˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ʶʴˁˎ˃ˇˋˏ˄ʹˌ ʺ ˍʹˌ ˂ˇ˔ʶʾʰˌΣ ʹ 5w! ˉˊˇˁʰ˂ʶʾˍʰʽ ʰˉˈ ˍʹ˄ ʵʽʱˍʰˋʹ ˍˇˎ 

ˇˊʻˇˏ ˂ˈʴ˖ ˍʹˌ ʰˏ˅ʹˋʹˌ ˍˇˎ ˃ʶʴʷʻˇˎˌ ˍʹˌ ˃ʺˍˊʰˌΦ ʅʶ ˇˊʽˋ˃ʷ˄ʶˌ ˉʶˊʽˉˍ˗ˋʶʽˌΣ ʹ ʵʽʱˋˍʰˋʹ ˍˇˎ ˇˊʻˇˏ 

ʶʾ˄ʰʽ ˍʷˍˇʽˇˎ ˃ʶʴʷʻˇˎˌΣ ˗ˋˍʶ ʹ ˃ʺˍˊʰ ˄ʰ ˉˊˇʲʱ˂˂ʶʽ ˁʱˍ˖ ʰˉˈ ˍˇ ʵʷˊ˃ʰ ˍʹˌ ʶʴˁˏˇˎΦ 

ɶ ʵʽʱˋˍʰˋʹ ˍˇˎ ˇˊʻˇˏ ʰˉˇˍʶ˂ʶʾ ˁˎˊʾ˖ˌ ʰʽˋʻʹˍʽˁˈ ˁʰʽ ˂ʶʽˍˇˎˊʴʽˁˈ ˉˊˈʲ˂ʹ˃ʰ ˁʰʽ ˂ʽʴˈˍʶˊˇ 

ˉˊˈʲ˂ʹ˃ʰ ˎʴʶʾʰˌΦ ɱʽʰ ˍˇˎˌ ˂ˈʴˇˎˌ ʰˎˍˇˏˌΣ ʰʽˋʻʹˍʽˁˇˏˌ ˁʰʽ ˂ʶʽˍˇˎˊʴʽˁˇˏˌΣ ˍʰ ˍʶ˂ʶˎˍʰʾʰ ˔ˊˈ˄ʽʰ ʷ˔ˇˎ˄ 

ʰ˄ʰˉˍˎ˔ʻʶʾ ʰˊˁʶˍʷˌ ˃ʷʻˇʵˇʽ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹˌΦ ɾʶˍʱ ˍˇ˄ ˍˇˁʶˍˈΣ ʹ ˎˉʶˊʲˇ˂ʽˁʺ ʵʽʱˋˍʰˋʹ ˍˇˎ ˇˊʻˇˏ 

˃ˉˇˊʶʾ ˄ʰ ʵʽˇˊʻ˖ʻʶʾ ˃ʶ ˉ˂ʰˋˍʽˁʺ ˔ʶʽˊˇˎˊʴʽˁʺ ʶˉʷ˃ʲʰˋʹΦ ʍˌ ʶ˄ʰ˂˂ʰˁˍʽˁʺ ˉʰˊʷ˃ʲʰˋʹ ˉˊˇˍʶʾ˄ʶˍʰʽ ˍʰ 

ˍʶ˂ʶˎˍʰʾʰ ˔ˊˈ˄ʽʰ ʹ ʱˋˁʹˋʹΣ ˍˈˋˇ ʴʽʰ ˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˈˋˇ ˁʰʽ ʴʽʰ ˍʹ˄ ˉˊˈ˂ʹ˕ʹ ˍʹˌ ʵʽʱˋˍʰˋʹˌ ˍˇˎ 

ˇˊʻˇˏΦ 

ʃˊʽ˄ ʰˉˈ ˇˉˇʽʰʵʺˉˇˍʶ ˉʰˊʷ˃ʲʰˋʹ ʴʽʰ ˍʹ ʵʽˈˊʻ˖ˋʹ ˍʹˌΣ ʹ ʵʽʱˋˍʰˋʹ ˍˇˎ ˇˊʻˇˏ ʻʰ ˉˊʷˉʶʽ ˄ʰ 

ʰ˅ʽˇ˂ˇʴʹʻʶʾΦ ɶ ˋˎ˄ʺʻʹˌ ˃ʷʻˇʵˇˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ʶʾ˄ʰʽ ʹ ˒ˎˋʽˁʺ ʶ˅ʷˍʰˋʹ ˁʰˍʱ ˍʹ˄ ˇˉˇʾʰ ʴʾ˄ʶˍʰʽ ˁ˂ʽ˄ʽˁʺ 

ʶˁˍʾ˃ʹˋʹ ˍʹˌ DRA, ʹ ˇˉˇʾʰ ˈ˃˖ˌ ʵʶ˄ ˔ʰˊʰˁˍʹˊʾʸʶˍʰʽ ʰˉˈ ˃ʶʴʱ˂ʹ ʰ˅ʽˇˉʽˋˍʾʰΦ ɶ ʰˉˇˎˋʾʰ ʰ˅ʽˈˉʽˋˍʹˌ 

˃ʶʻˈʵˇˎ ˁʰˍʰʴˊʰ˒ʺˌ ˍʹˌ ʵʽʱˍʰˋʹˌ ˍˇˎ ˇˊʻˇˏ ʵˎˋ˔ʶˊʰʾ˄ʶʽ ˋʹ˃ʰ˄ˍʽˁʱ ˍʹ˄ ʷˊʶˎ˄ʰ ʴʽʰ ˍˇ˄ 

ˉˊˇˋʵʽˇˊʽˋ˃ˈ ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʶˊ˖˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ʱˋˁʹˋʹˌ ʴʽʰ ˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˍʹˌΣ ʰ˂˂ʱ 

ˁʰʽ ʴʽʰ ˍˇ˄ ʶ˄ˍˇˉʽˋ˃ˈ ˍ˖˄ ʰˋˁʺˋʶ˖˄ ˍ˖˄ ˁˇʽ˂ʽʰˁ˗˄ ˃ˎ˗˄ ˉˇˎ ʰ˄ʰˉˍˏˋˋˇˎ˄ ˃ʶʴʱ˂ʹ ʶʴˁʱˊˋʽʰ 

˃ʹ˔ʰ˄ʽˁʺ ˍʱˋʹ ˋˍʹ˄ ˉʶˊʽˍˇ˄ʾʰ ˍˇˎ ˇˊʻˇˏ ˁˇʽ˂ʽʰˁˇˏ ˁʰʽ ˇʽ ˇˉˇʾʶˌ ʰ˄ˍʶ˄ʵʶʾˁ˄ˎ˄ˍʰʽ ʴʽʰ ʰˋˁˇˏ˃ʶ˄ʶˌ ˃ʶ 

˃ʶʴʱ˂ˇ ˃ʷʴʶʻˇˌ ʵʽʱˋˍʰˋʹˌ ˇˊʻˇˏΦ 

ɾʽʰ ʶ˄ʰ˂˂ʰˁˍʽˁʺ ˃ʷʻˇʵˇ ʴʽʰ ˍʹ ˃ʷˍˊʹˋʹ ˍʹˌ ʵʽʱˋˍʰˋʹˌ ˍˇˎ ˇˊʻˇˏ ʻʰ ˃ˉˇˊˇˏˋʶ ˄ʰ 

ʰˉˇˍʶ˂ʷˋʶʽ ʹ ˎˉʶˊʹ˔ˇˍˇ˃ˇʴˊʰ˒ʾʰΣ ˁʰʻ˗ˌ ˋˍˇ ˎˉʶˊʹ˔ˇʴˊʱ˒ʹ˃ʰ ʶʾ˄ʰʽ ˇˊʰˍʱ ˍˈˋˇ ˍʰ ʷˋ˖ ˈˊʽʰ ˍ˖˄ 

ʵˏˇ ˍ˃ʹ˃ʱˍ˖˄ ˍˇˎ ˇˊʻˇˏ ˁˇʽ˂ʽʰˁˇˏ ˋˍʽˌ ʶ˅ʶˍʰʸˈ˃ʶ˄ʶˌ ˃ʶ ʵʽʱˋˍʰˋʹ ˇˊʻˇˏΣ ˈˋˇ ˁʰʽ ʹ ζ˔ʰ˂ʰˊʺη 

ˉʶˊʽˍˇ˄ʾʰ ʰ˄ʱ˃ʶˋʰ ˍˇˎˌΦ ɮˉʰˊʰʾˍʹˍʹ ˉˊˇːˉˈʻʶˋʹ ˈ˃˖ˌ ʴʽʰ ˍʹ ˔ˊʺˋʹ ˍʹˌ ˉʰˊʰˉʱ˄˖ ˃ʶʻˈʵˇˎ 

ʰˉˇˍʶ˂ʶʾ ˇ ˉˊˇˋʵʽˇˊʽˋ˃ˈˌ ˍʹˌ ʰ˅ʽˇˉʽˋˍʾʰˌ ˍʹˌΦ 

ʅˁˇˉˈˌ ˍʹˌ ʶ˄ ˂ˈʴ˖ ʷˊʶˎ˄ʰˌ ʺˍʰ˄ ˇ ˉˊˇˋʵʽˇˊʽˋ˃ˈˌ ˍʹˌ ʰ˅ʽˇˉʽˋˍʾʰˌ ˍʹˌ ˃ʷˍˊʹˋʹˌ ˍʹˌ 

ʵʽʱˋˍʰˋʹˌ ˍˇˎ ˇˊʻˇˏ ˁˇʽ˂ʽʰˁˇˏ ˋʶ ʴˎ˄ʰʾˁʶˌ ˃ʶˍʱ ʰˉˈ ʶʴˁˎ˃ˇˋˏ˄ʹ ˃ʷˋ˖  ˎˉʶˊʹ˔ˇʴˊʰ˒ʾʰˌΦ 

ɾʷʻˇʵˇˌ 

ɲʶʾʴ˃ʰ 

ʅˍʹ˄ ʷˊʶˎ˄ʰ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ʶʻʶ˂ˇ˄ˍʽˁʱ ʵʶˁʰˍʷˋˋʶˊʽˌ όмпύ ʴˎ˄ʰʾˁʶˌ όʹ˂ʽˁʾʰΥ офΣсп ҕ рΣфт ʷˍʹΣ 

ʲʱˊˇˌΥ снΣтм ҕ тΣмл ˁʽ˂ʱ ˁʰʽ ˏ˕ˇˌΥ мспΣсп ҕ сΣро ʶˁΦύΣ ˇʽ ˇˉˇʾʶˌ ʶʾ˔ʰ˄ ʲʽ˗ˋʶʽ ˍˇˎ˂ʱ˔ʽˋˍˇ˄ ʷ˄ʰ ˍˇˁʶˍˈΦ 

ʃˊʽ˄ ʰˉˈ ˍʹ ʵʽʶ˅ʰʴ˖ʴʺ ˍʹˌ ˉʶʽˊʰ˃ʰˍʽˁʺˌ ʵʽʰʵʽˁʰˋʾʰˌ ˇʽ ˋˎ˃˃ʶˍʷ˔ˇˎˋʶˌ ʶ˄ʹ˃ʶˊ˗ʻʹˁʰ˄ ʴʽʰ ˍˇˎˌ 

ˋˁˇˉˇˏˌ ˍʹˌ ʷˊʶˎ˄ʰˌ ˁʰʽ ˋˎ˃ˉ˂ʺˊ˖ˋʰ˄ ˎˉʶˏʻˎ˄ʹ ʵʺ˂˖ˋʹ ʶˁˇˏˋʽʰˌ ˋˎ˃˃ʶˍˇ˔ʺˌ ˍˇˎˌ ˋˍʹ 

ʵʽʰʵʽˁʰˋʾʰ ˍ˖˄ ˃ʶˍˊʺˋʶ˖˄Φ 
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31̌  ɲʽʶʻ˄ʷˌ ʅˎ˄ʷʵˊʽˇ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ ɮʻ˂ʹˍʽˋ˃ˇˏ 
9-мм ɹˇˎ˄ʾˇˎ нлно  ɼˇ˃ˇˍʹ˄ʺ 

 

ɳ˃ʲʽˇ˃ʹ˔ʰ˄ʽˁʺ 
 
 

 

ɲʽʰʵʽˁʰˋʾʰ ˃ʷˍˊʹˋʹˌ 

ɮˊ˔ʽˁʱΣ ˃ʶ ˍʹ˄ ʶ˅ʶˍʰʸˈ˃ʶ˄ʹ ˋʶ ˏˉˍʽʰ ʻʷˋʹ ˋˍʹ˄ ʹˊʶ˃ʾʰΣ ˃ʷˋ˖ ˎˉʶˊʹ˔ˇʴˊʰ˒ʺ˃ʰˍˇˌ 

ˎˉˇ˂ˇʴʾˋˍʹˁʶ ˍˇ ˃ʺˁˇˌ ˍʹˌ ʵʽʱˋˍʰˋʹˌ ˍˇˎ ˇˊʻˇˏ ˁʰʽ ˇʽ ʰˉˇˋˍʱˋʶʽˌ ˍˇˎ ʱ˄˖ ˁʰʽ ˁʱˍ˖ ˇˊʾˇˎ ˍʹˌ ʰˉˈ 

ˍʹ˄ ˅ʽ˒ˇʶʽʵʺ ʰˉˈ˒ˎˋʹ ˁʰʽ ˍˇ˄ ˇ˃˒ʰ˂ˈ ʰ˄ˍʾˋˍˇʽ˔ʰΦ ɳˉʽˉ˂ʷˇ˄Σ ˋʹ˃ʶʽ˗ʻʹˁʰ˄ ˉʱ˄˖ ˋˍˇ ʵʷˊ˃ʰ 

ʶʴˁʱˊˋʽʶˌ ʴˊʰ˃˃ʷˌΣ ˁʱʻʶˍʰ ˋˍˇ˄ ʶˉʽ˃ʺˁʹ ʱ˅ˇ˄ʰ ˍʹˌ ʵʽʱˋˍʰˋʹˌΣ ˋˍʰ ʶ˅ʺˌ ˋʹ˃ʶʾʰΥ мл҈Σ ол҈Σ рл҈Σ тл҈ 

ˁʰʽ фл҈ ˍˇˎ ˃ʺˁˇˎˌ ˍʹˌ ʵʽʱˋˍʰˋʹˌ ˃ʶ ʰˊ˔ʺ ˍˇ ʰ˄˗ˍʶˊˇ ς ̄ ˊˇˌ ˍʹ˄ ˅ʽ˒ˇʶʽʵʺ ʰˉˈ˒ˎˋʹ ς ̍ ˊʽˇ ˍʹˌΦ 

ʅˍʹ ˋˎ˄ʷ˔ʶʽʰΣ ˁʰˍʱ ˃ʺˁˇˌ ˍ˖˄ ˉʰˊʰˉʱ˄˖ ʶʴˁʱˊˋʽ˖˄ ʴˊʰ˃˃˗˄ ˍˇˉˇʻʶˍʺʻʹˁʶ ʹ ˁʶ˒ʰ˂ʺ ˍˇˎ 

ˎˉʶˊʹ˔ˇˍˇ˃ˇʴˊʱ˒ˇˎ όʶʴˁʱˊˋʽʰ ˋˍʹ ˂ʶˎˁʺ ʴˊʰ˃˃ʺύ ˁʰʽ ˁʰˍʰʴˊʱ˒ʹˁʰ˄ ˍʰ ʰ˄ˍʾˋˍˇʽ˔ʰ 

ˎˉʶˊʹ˔ˇʴˊʰ˒ʺ˃ʰˍʰ ˖ˌ ˕ʹ˒ʽʰˁʷˌ ˒˖ˍˇʴˊʰ˒ʾʶˌ όΦjpg).  

ʁʽ ˎˉʶˊʹ˔ˇˍˇ˃ˇʴˊʰ˒ʺˋʶʽˌ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ʵˏˇ ˒ˇˊʷˌ ˃ʶ ʵʽʱˋˍʹ˃ʰ о ˂ʶˉˍ˗˄ ˃ʶˍʰ˅ˏ 

ˍˇˎˌΦ ʅˍˇ ʶ˄ʵʽʱ˃ʶˋˇ ʵʽʱˋˍʹ˃ʰ ˁʱʻʶ ʶ˅ʶˍʰʸˈ˃ʶ˄ʹ ˋʹˁ˖˄ˈˍʰ˄ ʰˉˈ ˍˇ ʽʰˍˊʽˁˈ ˁˊʶʲʱˍʽΣ ˉʰˊʷ˃ʶ˄ʶ ˈˊʻʽʰ 

ʴʽʰ м ˂ʶˉˍˈΣ ˃ʶˍʱ ˁʰʻˈˍʰ˄ ˋˍˇ ʽʰˍˊʽˁˈ ˁˊʶʲʱˍʽ ʴʽʰ м ˂ʶˉˍˈ ˁʰʽ ˍʷ˂ˇˌ ˅ʱˉ˂˖˄ʶ ˋʶ ˏˉˍʽʰ ˋˍʱˋʹ ʴʽʰ м 

˂ʶˉˍˈΦ  

ʂ˂ʶˌ ˇʽ ˃ʶˍˊʺˋʶʽˌ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ˃ʶ ˍʹ˄ ʶ˅ʶˍʰʸˈ˃ʶ˄ʹ ˋʶ ˏˉˍʽʰ ʻʷˋʹΣ ˃ʶ ˍʰ ʴˈ˄ʰˍʰ 

˂ˎʴʽˋ˃ʷ˄ʰ ˁʰʽ ˍʰ ˔ʷˊʽʰ ˍʶ˄ˍ˖˃ʷ˄ʰ ʵʾˉ˂ʰ ˋˍˇ˄ ˁˇˊ˃ˈ ˃ʶ ˍʽˌ ˉʰ˂ʱ˃ʶˌ ˄ʰ ʶ˒ʱˉˍˇ˄ˍʰʽ ˃ʶ ˍˇ ˁˊʶʲʱˍʽΣ 

ˁʰʻ˗ˌ ˁʰʽ ˋʶ ʵˏˇ ˁʰˍʰˋˍʱˋʶʽˌΥ ʰύ ˋʶ ˁʰˍʱˋˍʰˋʹ ʹˊʶ˃ʾʰˌ-˔ʰ˂ʱˊ˖ˋʹˌ ˁʰʽ ʲύ ˋʶ ʵˎ˄ʰ˃ʽˁʺ ˁʰˍʱˋˍʰˋʹ 

όˍʱˋʹ ˍˇˎ ˇˊʻˇˏύΣ ˃ʶ ˁʱ˃˕ʹ ˍˇˎ ˁˇˊ˃ˇˏ ˁʰʽ ˍˇˎ ʰˎ˔ʷ˄ʰ ˗ˋˍʶ ˇʽ ˖˃ˇˉ˂ʱˍʶˌ ˄ʰ ˃ʹ˄ ʷ˔ˇˎ˄ ʶˉʰ˒ʺ ˃ʶ 

ˍˇ ʽʰˍˊʽˁˈ ˁˊʶʲʱˍʽΦ  

ɱʽʰ ˍʹ ˋˎ˂˂ˇʴʺ ʵʶʵˇ˃ʷ˄˖˄ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ʷ˄ʰˌ ˎˉʶˊʹ˔ˇˍˇ˃ˇʴˊʱ˒ˇˌ όMy Lab60, Esaote) 

˃ʶ ˁʶ˒ʰ˂ʺ ˋʶ ʶˎʻˏʴˊʰ˃˃ʹ ˉʰˊʱˍʰ˅ʹ ˉ˂ʱˍˇˎˌ мл ʶˁΦ ɶ ˕ʹ˒ʽˇˉˇʾʹˋʹ ˍ˖˄ ʶʽˁˈ˄˖˄ 

ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˃ʷˋ˖ ˍˇˎ ˂ˇʴʽˋ˃ʽˁˇˏ Kinovea (https:// www.kinovea.org/ύ ˁʰʽ ˇʽ ˃ʰʻʹ˃ʰˍʽˁˇʾ 

ˎˉˇ˂ˇʴʽˋ˃ˇʾ ˃ʶ ˊˇˎˍʾ˄ʶˌ ˋˍˇ ˂ˇʴʽˋ˃ʽˁˈ ˍʹˌ Python.  

ʁʽ ˉʰˊʱ˃ʶˍˊˇʽ ˉˇˎ ʰ˅ʽˇ˂ˇʴʺʻʹˁʰ˄Σ ʴʽʰ ˁʱʻʶ ʶ˅ʶˍʰʸˈ˃ʶ˄ʹ ˁʰʽ ˋʶ ˁʱʻʶ ˁʰˍʱˋˍʰˋʹ ˃ʷˍˊʹˋʹˌ 

ʺˍʰ˄Υ h ύ ˍˇ ʶˏˊˇˌ ʵʽʱˋˍʰˋʹˌ ˇˊʻˇˏ ˋʶ ˁʱʻʶ мл҈Σ ол҈Σ рл҈Σ тл҈Σ ˁʰʽ фл҈ ˍˇˎ ˃ʺˁˇˎˌ ˍʹˌ ˈˍʰ˄ ʺˍʰ˄ 

˃ʶʴʰ˂ˏˍʶˊˇ ˍ˖˄ уŎƳ ʺ ˋʶ ˁʱʻʶ ол҈Σ сл҈ ˁʰʽ фл҈ ˍˇˎ ˃ʺˁˇˎˌ ˍʹˌ ˈˍʰ˄ ʺˍʰ˄ ˃ʽˁˊˈˍʶˊˇ ˍ˖˄ уŎƳ, ̡ ύ 

ˍˇ ˃ʷˋˇ ʶˏˊˇˌ ʵʽʱˋˍʰˋʹˌ ˇˊʻˇˏΣ ʴύ ˍˇ ˃ʷʴʽˋˍˇ ʶˏˊˇˌ ʵʽʱˋˍʰˋʹˌ ˇˊʻˇˏΣ ʵύ ˍˇ ˋˎ˄ˇ˂ʽˁˈ ʶ˃ʲʰʵˈ˄ 

ʵʽʱˋˍʰˋʹˌ ˇˊʻˇˏΦ 

ʅˍʰˍʽˋˍʽˁʺ ʰ˄ʱ˂ˎˋʹ 

ɱʽʰ ˍˇ˄ ˉˊˇˋʵʽˇˊʽˋ˃ˈ ˍʹˌ ʰ˅ʽˇˉʽˋˍʾʰˌ ˍʹˌ ˁʱʻʶ ˉʰˊʰ˃ʷˍˊˇˎ ˎˉˇ˂ˇʴʾˋˍʹˁʶ ˇ ˋˎ˄ˍʶ˂ʶˋˍʺˌ 

ʶ˄ʵˇˍʰ˅ʽˁʺˌ ˋˎˋ˔ʷˍʽˋʹˌ όL//ύΣ ˍˇ ˋˍʰʻʶˊˈ ˋ˒ʱ˂˃ʰ ˍʹˌ ˃ʷˍˊʹˋʹˌ ό{9aύΣ ˇ ˋˎ˄ˍʶ˂ʶˋˍʺˌ 

˃ʶˍʰʲ˂ʹˍˈˍʹˍʰˌ ό/±҈ύ ˁʰʽ ʷʴʽ˄ʰ˄ ˍʰ ˋ˔ʶˍʽˁʱ ʴˊʰ˒ʺ˃ʰˍʰ .ƭŀƴŘ-!ƭǘƳŀƴΦ ɱʽʰ ˈ˂ʶˌ ˍʽˌ ʰ˄ʰ˂ˏˋʶʽˌ ˍˇ 

ʶˉʾˉʶʵˇ ˋʹ˃ʰ˄ˍʽˁˈˍʹˍʰˌ  ˇˊʾˋˍʹˁʶ  ˋˍˇ Ǉ ΦлрΦ 

ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ 

ʅˍˇ˄ ʃʾ˄ʰˁʰ мΦ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ʹ ˃ʷˋʹ ˍʽ˃ʺ ˍˇˎ ˋˎ˄ˍʶ˂ʶˋˍʺ ʶ˄ʵˇˍʰ˅ʽˁʺˌ ˋˎˋ˔ʷˍʽˋʹˌ ʴʽʰ ˍˇ 

ˋˏ˄ˇ˂ˇ ˍ˖˄ ˉʰˊʰ˃ʷˍˊ˖˄ ˍˇˎ ʶˏˊˇˎˌ ʵʽʱˋˍʰˋʹˌ ˍˇˎ ˇˊʻˇˏ ˉˇˎ ʰ˅ʽˇ˂ˇʴʺʻʹˁʰ˄ ʴʽʰ ˁʱʻʶ ˃ʾʰ ʰˉˈ ˍʽˌ 

ˋˎ˄ʻʺˁʶˌ ˃ʷˍˊʹˋʹˌ όˁʰˍʱˋˍʰˋʹ ʹˊʶ˃ʾʰˌ ˁʰʽ ʵˎ˄ʰ˃ʽˁʺ ˁʰˍʱˋˍʰˋʹύΦ 

 

https://www.kinovea.org/
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ʃʾ˄ʰˁʰˌ 2. ɾʷˋʹ ˍʽ˃ʺ ˍˇˎ ˋˎ˄ˍʶ˂ʶˋˍʺ ʶ˄ʵˇˍʰ˅ʽˁʺˌ ˋˎˋ˔ʷˍʽˋʹˌ όICCύ ʴʽʰ ˍˇ ʶˏˊˇˌ ˍʹˌ ʵʽʱˋˍʰˋʹˌ ˍˇˎ 

ˇˊʻˇˏ ˋˍˇ мл҈Σ ол҈Σ рл҈Σ сл҈Σ тл҈ ˁʰʽ фл҈ ˍˇˎ ˃ʺˁˇˎˌ ˍʹˌ ˋˍʹ˄ ˁʰˍʱˋˍʰˋʹ ʹˊʶ˃ʾʰˌ ˁʰʽ 

ˋˍʹ˄ ʵˎ˄ʰ˃ʽˁʺ ˁʰˍʱˋˍʰˋʹΦ 

ɳˏˊˇˌ L// ɶˊʶ˃ʾʰ L// ɲˎ˄ʰ˃ʽˁʺ 

10% .984 .991 

30% .920 .863 

50%  .995 .981 

60% .991 .976 

70% .994 .830 

90% .943 .880 

 

ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ʷˊʶˎ˄ʰˌ ʷʵʶʽ˅ʰ˄ ˈˍʽ ʹ ˎˉʶˊʹ˔ˇʴˊʰ˒ʽˁʺ h ˅ʽˇ˂ˈʴʹˋʹ ˍʹˌ ʵʽʱˋˍʰˋʹˌ ˍˇˎ 

ˇˊʻˇˏ ˉʰˊˇˎˋʽʱʸʶʽ ˉˇ˂ˏ ˁʰ˂ʺ ʰ˅ʽˇˉʽˋˍʾʰ ˋʶ ˈ˂ˇ ˍˇ ˃ʺˁˇˌ ˍʹˌ ˁʰˍʱ ˍʹ˄ ʹˊʶ˃ʾʰΦ ʁʽ ˔ʰ˃ʹ˂ˈˍʶˊʶˌ ˍʽ˃ʷˌ 

ʶ˃˒ʰ˄ʾˋˍʹˁʰ˄ ˋˍˇ ол҈ όICC = .920) ˁ ʰʽ ˋˍˇ фл҈  (ICC = .943).  ɼʰˍʱ ˍʹ˄ ʵˎ˄ʰ˃ʽˁʺ ˁʰˍʱˋˍʰˋʹ ˇʽ ˍʽ˃ʷˌ 

ʰ˅ʽˇˉʽˋˍʾʰˌ ʺˍʰ˄ ˂ʾʴˇ ˔ʰ˃ʹ˂ˈˍʶˊʶˌ ʰ˂˂ʱ ʺˍʰ˄ ʰˊˁʶˍʱ ˁʰ˂ʷˌΦ ʆˇ ʶˏˊˇˌ ˍʹˌ ʵʽʱˋˍʰˋʹˌ ˍˇˎ ˇˊʻˇˏ ˋˍˇ 

ˇˉˇʾˇ ʶ˃˒ʰ˄ʾˋˍʹˁʰ˄ ˇʽ ˔ʰ˃ʹ˂ˈˍʶˊʶˌ ˍʽ˃ʷˌ ʰ˅ʽˇˉʽˋˍʾʰˌ ˋˍʹ˄ ʵˎ˄ʰ˃ʽˁʺ ˁʰˍʱˋˍʰˋʹ ʺˍʰ˄ ˍˇ ол҈, ˍˇ 

тл҈ ˁʰʽ ˍˇ фл҈.   

ʅˎʸʺˍʹˋʹ - ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ 

ʁʽ ˍʽ˃ʷˌ ʰ˅ʽˇˉʽˋˍʾʰˌ ˉˇˎ ˉʰˊˇˎˋʽʱˋˍʹˁʰ˄ ʺˍʰ˄ ˉˇ˂ˏ ˁʰ˂ʷˌ ʷ˖ˌ ˁʰʽ ʱˊʽˋˍʶˌ ʴʽʰ ˈ˂ʰ ˍʰ ˋʹ˃ʶʾʰ 

ˁʰˍʱ ˃ʺˁˇˌ ˍʹˌ ʵʽʱˋˍʰˋʹˌ ˍˇˎ ˇˊʻˇˏ ˉˇˎ ʰ˅ʽˇ˂ˇʴʺʻʹˁʰ˄Σ ʶʾˍʶ ˁʰˍʱ ˍʹ˄ ʹˊʶ˃ʾʰ ʶʾˍʶ ˁʰˍʱ ˍʹ˄ 

ˋˏˋˉʰˋʹ ˍˇˎ ˃ˎˈˌΦ  ʁʽ ˃ʶʴʰ˂ˏˍʶˊʶˌ ˍʽ˃ʷˌ ʰ˅ʽˇˉʽˋˍʾʰˌ ʶ˃˒ʰ˄ʾʸˇ˄ˍʰʽ ˉʶˊʾˉˇˎ ˋˍˇ ˃ʷˋˇ ˍˇˎ ˃ʺˁˇˎˌ 

ˍʹˌ ʵʽʱˋˍʰˋʹˌ ˍˇˎ ˇˊʻˇˏ ˁˇʽ˂ʽʰˁˇˏΦ ɮˎˍˈ ˉʽʻʰ˄ˈˍʹˍʰ ˇ˒ʶʾ˂ʶˍʰʽ ˋˍˇ ʴʶʴˇ˄ˈˌ ˈˍʽ ˉʶˊʾˉˇˎ ˋˍˇ ˃ʷˋˇ 

ˍʹˌ ʰˉˈˋˍʰˋʹˌ ʹ ʵʽʱˋˍʰˋʹ ʶ˃˒ʰ˄ʾʸʶʽ ˍˇ ˃ʶʴʰ˂ˏˍʶˊˇ ˍʹˌ ˉ˂ʱˍˇˌΦ  

ʅˎ˃ˉʶˊʰˋ˃ʰˍʽˁʱΣ ʹ ʵˎˋʵʽʱˋˍʰˍʹ ˎˉʶˊʹ˔ˇˍˇ˃ˇʴˊʰ˒ʾʰ ʰˉˇʵʶʽˁ˄ˏʶˍʰʽ ʷ˄ʰ ʰ˅ʽˈˉʽˋˍˇ 

ʶˊʴʰ˂ʶʾˇ ʴʽʰ ˍʹ˄  ʰ˅ʽˇ˂ˈʴʹˋʹ ˍʹˌ ʵʽʱˋˍʰˋʹˌ ˍˇˎ ˇˊʻˇˏ ˁˇʽ˂ʽʰˁˇˏ ˍˈˋˇ ˁʰˍʱ ˍʹ˄ ʹˊʶ˃ʾʰ ˈˋˇ ˁʰʽ ˁʰˍʱ 

ˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ ˍʱˋʹˌ ˋˍˇ˄ ˃ˎΦ ʃˊˇˍʶʾ˄ʶˍʰʽ ˂ˇʽˉˈ˄ ʰ˄ʶˉʽ˒ˏ˂ʰˁˍʱ ʹ ˔ˊʺˋʹ ˍʹˌ ʴʽʰ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍʹˌ 

ʶˉʾʵˊʰˋʹˌ ʵʽʰ˒ˈˊ˖˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˍʹˌ ʵʽʱˋˍʰˋʹˌ ˍˇˎ ˇˊʻˇˏ ˁˇʽ˂ʽʰˁˇˏ ˃ˎˈˌ.   
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Democritus University of Thrace, School of Physical Education and Sport Science 

 

Abstract 

 Diastasis Rectus Abdominis is the separation of the rectus abdominis muscle into left and right 

sections. Palpation is the most commonly used method of measurement , but its reliability is 

questionable. Newer imaging modalities such as ultrasound can now be used to assess muscle 

architecture. Therefore, the purpose of the study was to determine the reliability of ultrasonography 

for measuring the rectus abdominis diastasis in post - pregnancy women. Fourteen (14) women (age: 

офΦсп ҕ рΦфт ȅŜŀǊǎΣ ǿŜƛƎƘǘΥ снΦтм ҕ тΦмл ƪƎΣ ŀƴŘ ƘŜƛƎƘǘΥ мспΦсп ҕ сΦро ŎƳύΣ ǿƘƻ ƘŀŘ ŜȄǇŜǊƛŜƴŎŜŘ ŀǘ 

least one childbirth, voluntarily participated in the study. Participants were evaluated from supine 

position, in resting state and in dynamic state (rectal abdominal tension). In each condition, ultrasound 

images were recorded at 10%, 30%, 50%, 70%, and 90% of rectus diastasis length (when it exceeded 8 

cm) and at 30%, 60%, and 90% of rectus diastasis length when it was less than 8 cm. The ultrasound 

scans were performed twice with an interval of 3 minutes between them during which each subject 

stood up and remained standing for 1 minute, sitting for 1 minute and supine for 1 minute. An 

ultrasound scanner (My Lab60, Esaote) with a 10 cm linear transducer was used for data collection. 

Image digitization was performed using Kinovea software and mathematical calculations were 

performed using Python routines. To check the reliability of the measurement, the internal correlation 

coefficient (ICC) was calculated. The results of the study showed that the ultrasound evaluation of the 

rectus diastasis shows good reliability both at rest and during the dynamic condition. 

Key words: reliability, linea alba, ultrasound  
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ɶ ɳʃɹɲʄɮʅɶ ɳɿʁʅ ʃʄʁɱʄɮɾɾɮʆʁʅ ɮʅɼɶʅɶʅ ɲʇɿɮɾɹɼɶʅ ɹʅʁʄʄʁʃɹɮʅ ʅʆɶɿ ɹʅʁʄʄʁʃɹɮ ɳɿʁʅ 

ɮʅɸɳɿɶ ɾɳ ʃʁɽɽɮʃɽɶ ʅɼɽɶʄʇɿʅɶΥ ʃɳʄɹʃʆʍʅɹʁɽʁɱɹɼɶ ɾɳɽɳʆɶ  
 

ɿʽˁˇ˂ˈˉˇˎ˂ˇˌ ɱΦΣ ɾʶ˄ˏ˔ˍʰˌ ɲΦΣ ɾʰˁˊʺ ɳΦΣ ɼˇˁˁˈˍʹˌ ʋΦΣ ɾˉʱˍˋʽˇˎ ʅΦΣ  
ɮʴʴʶ˂ˇˏˋʹˌ ɿΦΣ ɱʽʰ˄˄ʰˁˇˏ ɳΦ  

 
ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌ Σ ʅ˔ˇ˂ʺ ɳˉʽˋˍʺ˃ʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ ɮʻ˂ʹˍʽˋ˃ˇˏ                   

 
ʃʶˊʾ˂ʹ˕ʹ 

ʅˁˇˉˈˌ ˍʹˌ ʶˊʴʰˋʾʰˌ ʺˍʰ˄ ʹ ˃ʶ˂ʷˍʹ ˍʹˌ ʶˉʾʵˊʰˋʹˌ ʶ˄ˈˌ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʱˋˁʹˋʹˌΣ ʶˋˍʽʰˋ˃ʷ˄ˇˎ 
ˋˍʹ˄ ʵˎ˄ʰ˃ʽˁʺ ʽˋˇˊˊˇˉʾʰΣ ˋˍʹ˄ ʽˋˇˊˊˇˉʾʰ ʶ˄ˈˌ ʰˍˈ˃ˇˎ ˃ʶ ˉˇ˂˂ʰˉ˂ʺ ˋˁ˂ʺˊˎ˄ˋʹΦ ʅˍʹ˄ ʷˊʶˎ˄ʰ 
ˋˎ˃˃ʶˍʶʾ˔ʶ ˃ʽʰ ʴˎ˄ʰʾˁʰ ʹ˂ʽˁʾʰˌ ну ʶˍ˗˄ ˃ʶ ʵʽʰʴ˄˖ˋ˃ʷ˄ʹ ʃˇ˂˂ʰˉ˂ʺ ʅˁ˂ʺˊˎ˄ˋʹ н ˔ˊˈ˄ʽʰ ˉˊʽ˄ ˁʰʽ 
ʰʻ˂ʹˍʽˁʱ ʵˊʰˋˍʺˊʽʰΦ ʆˇ ˉʰˊʶ˃ʲʰˍʽˁˈ ˉˊˈʴˊʰ˃˃ʰ ʱˋˁʹˋʹˌ ʶ˒ʰˊ˃ˈˋˍʹˁʶ ʴʽʰ ˋˎ˄ˇ˂ʽˁʱ у ʶʲʵˇ˃ʱʵʶˌΣ 
˃ʶ ˋˎ˔˄ˈˍʹˍʰ о ˒ˇˊʷˌ ˍʹ˄ ʶʲʵˇ˃ʱʵʰΦ ɼʱʻʶ ˋˎ˄ʶʵˊʾʰ ʶʾ˔ʶ ˋˎ˄ˇ˂ʽˁʺ ʵʽʱˊˁʶʽʰ ол ς пл ˂ʶˉˍʱ ˁʰʽ 
ˉʶˊʽʶ˂ʱʲʰ˄ʶ ʰύ ˉˊˇʻʷˊ˃ʰ˄ˋʹ όр-млΩύΣ ʰˋˁʺˋʶʽˌ ʵˎ˄ʰ˃ʽˁʺˌ ʽˋˇˊˊˇˉʾʰˌ ˃ʶ ʷ˃˒ʰˋʹ ˋˍʰ ˁʱˍ˖ ʱˁˊʰ ˁʰʽ 
ˋˍˇ˄ ˁˇˊ˃ˈ όнл -нрΩύ ˁʰʽ ʰˉˇʻʶˊʰˉʶʾʰ όр˘ύΦ ɶ ˋˎ˔˄ˈˍʹˍʰ ˁʰʽ ʹ ʵʽʱˊˁʶʽʰ ˍ˖˄ ʵʽʰ˂ʶʽ˃˃ʱˍ˖˄ ˃ʶˍʰ˅ˏ ˍ˖˄ 
ʰˋˁʺˋʶ˖˄ ˇˊʽʸˈˍʰ˄ ʰˉˈ ˍʹ˄ ʾʵʽʰ ˍʹ˄ ʰˋʻʶ˄ʺΦ ɶ ʶˁˍʷ˂ʶˋʹ ˍ˖˄ ʰˋˁʺˋʶ˖˄ ʴʽ˄ˈˍʰ˄ ˁˎˊʾ˖ˌ ˃ʶ ˍˇ ʲʱˊˇˌ 
ˍˇˎ ˋ˗˃ʰˍˇˌ ˁʰʽ ˋʶ ˁʱˉˇʽʶˌ ʰˋˁʺˋʶʽˌ ˃ʶ ˍʹ ʲˇʺʻʶʽʰ ˂ʱˋˍʽ˔˖˄ ʶ˄ʵˎ˄ʱ˃˖ˋʹˌΦ ɮˏ˅ʹˋʹ ˍʹˌ ʷ˄ˍʰˋʹˌ 
ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˉˊʰʴ˃ʰˍˇˉˇʽʶʾˍˇ ˁʱʻʶ ˒ˇˊʱ ˉˇˎ ʹ ʰˋʻʶ˄ʺˌ ˇ˂ˇˁ˂ʺˊ˖˄ʶ ˍˇ ˉˊˈʴˊʰ˃˃ʰ ʱˋˁʹˋʹˌ 
˔˖ˊʾˌ ˄ʰ ʵˎˋˁˇ˂ʶˏʶˍʰʽ ˋˍʹ˄ ʶˁˍʷ˂ʶˋʹ ˍ˖˄ ʰˋˁʺˋʶ˖˄ ˁʰʽ ˔˖ˊʾˌ ˄ʰ ʰʽˋʻʱ˄ʶˍʰʽ ˁˈˉ˖ˋʹ ʃˊʽ˄ ʰˉˈ ˍʹ˄ 
ʷ˄ʰˊ˅ʹ ˁʰʽ ʰ˃ʷˋ˖ˌ ˃ʶˍʱ ˍʹ˄ ˇ˂ˇˁ˂ʺˊ˖ˋʹ ˍˇˎ ˉʰˊʶ˃ʲʰˍʽˁˇˏ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʱˋˁʹˋʹˌ ʹ ʰˋʻʶ˄ʺˌ 
ʰ˅ʽˇ˂ˇʴʺʻʹˁʶ ˋˍʹ˄ ʽˁʰ˄ˈˍʹˍʰ ʽˋˇˊˊˇˉʾʰˌ ˃ʶ ˍʹ ˔ˊʺˋʹ ʶ˄ˈˌ ʵˎ˄ʰ˃ˇʵʰˉʷʵˇˎ Bertec ˃ʶ ˋˎ˔˄ˈˍʹˍʰ 
ʵʶʽʴ˃ʰˍˇ˂ʹ˕ʾʰˌ нллл HzΦ ɳ˒ʰˊ˃ˈˋˍʹˁʶ ˍˇ ˍʶˋˍ ʽˋˇˊˊˇˉʾʰˌ ˋˍˇ ʷ˄ʰ ˉˈʵʽ ˋʶ ˍˊʶʽˌ ʵʽʰ˒ˇˊʶˍʽˁʷˌ 
ˋˎ˄ʻʺˁʶˌ ʰʽˋʻʹˍʹˊʽʰˁʺˌ ʵʽʰ˒ˇˊˇˉˇʾʹˋʹˌ όʰ˄ˇʽ˔ˍʱ ˃ʱˍʽʰΣ ˁ˂ʶʽˋˍʱ ˃ʱˍʽʰ ˁʰʽ ʰ˄ˇʽ˔ˍʱ ˃ʱˍʽʰ ˃ʶ ˍʹ˄ 
˔ˊʺˋʹ ʻˈ˂ˇˎύΦ ɼʱʻʶ ˋˎ˄ʻʺˁʹ ʽˋˇˊˊˇˉʾʰˌ ʶˁˍʶ˂ʶʾˍˇ ʴʽʰ ˋˎ˄ˇ˂ʽˁʱ прΩΩ ˁʰʽ ˋˍʹ˄ ʰ˄ʱ˂ˎˋʹ 
˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ олΩΩ ʰ˒ˇˏ ˉˊ˗ˍʰ ʰ˒ʰʽˊʷʻʹˁʰ˄ ˍʰ мл ˉˊ˗ˍʰ ˁʰʽ ˍʰ ˍʶ˂ʶˎˍʰʾʰ р ʵʶˎˍʶˊˈ˂ʶˉˍʰ ˍˇˎ 
ˋʺ˃ʰˍˇˌΦ ʁʽ ˉʰˊʱ˃ʶˍˊˇʽ ˉˇˎ ʰ˅ʽˇ˂ˇʴʺʻʹˁʰ˄ ʰ˒ˇˊˇˏˋʰ˄ ˍʹ˄ ˋˎ˃ˉʶˊʽ˒ˇˊʱ ˍˇˎ ˁʷ˄ˍˊˇˎ ˉʾʶˋʹˌ 
όʶˏˊˇˌΣ ˍʰ˔ˏˍʹˍʰΣ ˋˎ˄ˇ˂ʽˁʺ ʵʽʰʵˊˇ˃ʺΣ ʶ˃ʲʰʵˈ˄ύ ˍˈˋˇ ˋˍˇ˄ ˉˊˇˋʻʽˇˉʾˋʻʽˇΣ ˈˋˇ ˁʰʽ ˋˍˇ˄ ʶʴˁʱˊˋʽˇ 
ʱ˅ˇ˄ʰ ˁʾ˄ʹˋʹˌ ˍˇˎ ˁʷ˄ˍˊˇˎ ˉʾʶˋʹˌ ˋʶ ˁʱʻʶ ˃ʾʰ ʰˉˈ ˍʽˌ ˁʰˍʰˋˍʱˋʶʽˌ ʽˋˇˊˊˇˉʾʰˌ ˉˇˎ ʰ˅ʽˇ˂ˇʴʺʻʹˁʰ˄Φ 
ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ˃ʶ˂ʷˍʹˌ ʷʵʶʽ˅ʰ˄ ˈˍʽ ˈ˂ʶˌ ˇʽ ˉʰˊʱ˃ʶˍˊˇʽ ʽˋˇˊˊˇˉʾʰˌ ˉˇˎ ʰ˅ʽˇ˂ˇʴʺʻʹˁʰ˄ 
ˋʹ˃ʶʾ˖ˋʰ˄ ˃ʽʰ ʰ˅ʽˈ˂ˇʴʹ ʲʶ˂ˍʾ˖ˋʹ ˃ʶˍʱ ˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʱˋˁʹˋʹˌ ʵˎ˄ʰ˃ʽˁʺˌ 
ʽˋˇˊˊˇˉʾʰˌΦ ɼʰˍʱ ˋˎ˄ʷˉʶʽʰ Ψʷ˄ʰ ˉˊˈʴˊʰ˃˃ʰ ʱˋˁʹˋʹˌ ʵˎ˄ʰ˃ʽˁʺˌ ʽˋˇˊˊˇˉʾʰˌ ˉʽʻʰ˄ˈˍʰˍʰ ˃ˉˇˊʶʾ ˄ʰ 
ˉˊˇˁʰ˂ʷˋʶʽ ʲʶ˂ˍʽ˗ˋʶʽˌ ˋˍʹ˄ ʽˋˇˊˊˇˉʾʰ ʶ˄ˈˌ ʰˍˈ˃ˇˎ ˃ʶ ˉˇ˂˂ʰˉ˂ʺ ˋˁ˂ʺˊˎ˄ˋʹ ʰˁˈ˃ʰ ˁʰʽ ʰ˄ ʶʾ˄ʰʽ ˋˍʰ 
ʰˊ˔ʽˁʱ ˋˍʱʵʽʰ ˍʹˌ ˄ˈˋˇˎ ˁʰʽ ʰʻ˂ʹˍʽˁʱ ʵˊʰˋˍʺˊʽʰΦ  
 
ɽʷ˅ʶʽˌ-ɼ˂ʶʽʵʽʱΥ ̔ ˋˇˊˊˇˉʾʰΣ ʅˁ˂ʺˊˎ˄ˋʹ ˁʰˍʱ ˉ˂ʱˁʰˌΣ ˁʷ˄ˍˊˇ ˉʾʶˋʹˌ 
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ɲʽʶˏʻˎ˄ˋʹΥ ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʅΦɳΦʊΦɮΦɮΦΣ сфмлл ɼˇ˃ˇˍʹ˄ʺ 
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31̌  ɲʽʶʻ˄ʷˌ ʅˎ˄ʷʵˊʽˇ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ ɮʻ˂ʹˍʽˋ˃ˇˏ 
9-мм ɹˇˎ˄ʾˇˎ нлно  ɼˇ˃ˇˍʹ˄ʺ 

 

ɳ˃ʲʽˇ˃ʹ˔ʰ˄ʽˁʺ 
 
 

 

ɶ ɳʃɹɲʄɮʅɶ ɳɿʁʅ ʃʄʁɱʄɮɾɾɮʆʁʅ ɮʅɼɶʅɶʅ ɲʇɿɮɾɹɼɶʅ ɹʅʁʄʄʁʃɹɮʅ ʅʆɶɿ ɹʅʁʄʄʁʃɹɮ ɳɿʁʅ 
ɮʅɸɳɿɶ ɾɳ ʃʁɽɽɮʃɽɶ ʅɼɽɶʄʇɿʅɶΥ ʃɳʄɹʃʆʍʅɹʁɽʁɱɹɼɶ ɾɳɽɳʆɶ 

 
 ɿʽˁˇ˂ˈˉˇˎ˂ˇˌ ɱΦΣ ɾʶ˄ˏ˔ˍʰˌ ɲΦΣ ɾʰˁˊʺ ɳΦΣ ɼˇˁˁˈˍʹˌ ʋΦΣ ɾˉʱˍˋʽˇˎ ʅΦΣ 

ɮʴʴʶ˂ˇˏˋʹˌ ɿΦΣ ɱʽʰ˄˄ʰˁˇˏ ɳΦ 
 

ɳʽˋʰʴ˖ʴʺ 

ɶ ˋˁ˂ʺˊˎ˄ˋʹ ˁʰˍʱ ˉ˂ʱˁʰˌ ʶʾ˄ʰʽ ˃ʽʰ ˔ˊˈ˄ʽʰΣ ʰˎˍˇʱ˄ˇˋʹ ˄ˈˋˇˌ ˍˇˎ ˁʶ˄ˍˊʽˁˇˏ ˄ʶˎˊʽˁˇˏ 
ˋˎˋˍʺ˃ʰˍˇˌ ˉˇˎ ˔ʰˊʰˁˍʹˊʾʸʶˍʰʽ ʰˉˈ ʰˉˇ˃ˎʶ˂ʾ˄˖ˋʹ ˍˇˎ ʱ˅ˇ˄ʰ ˍ˖˄ ˄ʶˎˊʽˁ˗˄ ˁˎˍˍʱˊ˖˄ ʹ ˇˉˇʾʰ 
ˇʵʹʴʶʾ ˋʶ ˉˊˇʲ˂ʺ˃ʰˍʰ ˋˍʹ ˃ʶˍʱʵˇˋʹ ˍ˖˄ ˄ʶˎˊʽˁ˗˄ ˗ˋʶ˖˄ όPilutti, Platta, Motl & Latimer-Cheung, 
нлмпύΦ ɼʰˍʱ ˋˎ˄ʷˉʶʽʰ ˍʰ ˋˎ˃ˉˍ˗˃ʰˍʰ ˉˇˎ ˁʰ˂ˇˏ˄ˍʰʽ ˄ʰ ʰ˄ˍʽ˃ʶˍ˖ˉʾˋˇˎ˄ ˇʽ ʰˋʻʶ˄ʶʾˌ ʶʾ˄ʰʽ ˁʰˍʱ 
ˁˏˊʽˇ ˂ˈʴˇ ˄ʶˎˊʽˁʺˌ ˒ˏˋʶ˖ˌ ˁʰʽ ʶ˃˒ʰ˄ʾʸˇˎ˄ ˃ʶʴʱ˂ʹ ˃ʶˍʰʲ˂ʹˍˈˍʹˍʰ ʰˉˈ ʱˍˇ˃ˇ ˋʶ ʱˍˇ˃ˇΦ  

ɴ˄ʰ ʰˉˈ ˍʰ ˋʹ˃ʰ˄ˍʽˁˈˍʶˊʰ ˋˎ˃ˉˍ˗˃ʰˍʰ ˉˇˎ ʰ˄ˍʽ˃ʶˍ˖ˉʾʸʶʽ ˍˇ ˃ʶʴʰ˂ˏˍʶˊˇ ˉˇˋˇˋˍˈ ˍ˖˄ 
ʰˋʻʶ˄˗˄ ˃ʶ ˉˇ˂˂ʰˉ˂ʺ ˋˁ˂ʺˊˎ˄ˋʹ ʶʾ˄ʰʽ ˍʰ ˉˊˇʲ˂ʺ˃ʰˍʰ ʽˋˇˊˊˇˉʾʰˌΦ ɾʱ˂ʽˋˍʰΣ ʵʽʰˍʰˊʰ˔ʺ ˋˍʹ˄ 
ʽˋˇˊˊˇˉʾʰ ˃ˉˇˊʶʾ ˄ʰ ʶ˃˒ʰ˄ʾʸʶʽ ˁʰʽ ʷ˄ʰˌ ʰˋʻʶ˄ʺˌ ʰˁˈ˃ʰ ˁʰʽ ʰ˄ ʰˎˍʺ ʵʶ˄ ʶʾ˄ʰʽ ʶ˃˒ʰ˄ʺˌ ˁʰˍʱ ˍʹ 
ʵʽʱˊˁʶʽʰ ˍʹˌ ˁʰʻʹ˃ʶˊʽ˄ˈˍʹˍʰˌ ˍˇˎ ʺ ˈˍʰ˄ ʰ˅ʽˇ˂ˇʴʶʾˍʰʽ ˃ʶ ʰˉ˂ʱ ˁ˂ʽ˄ʽˁʱ ˍʶˋˍ ʽˋˇˊˊˇˉʾʰˌ όNilsagard, 
Forsberg & van KochΣ нлмнύΦ ɶ ʰʵˎ˄ʰ˃ʾʰ ʰ˄ʰʴ˄˗ˊʽˋʹˌ ˍˇˎ ˉˊˇʲ˂ʺ˃ʰˍˇˌ ʶʾ˄ʰʽ ʰˁˈ˃ʰ ˉʽˇ ʷ˄ˍˇ˄ʹ ˈˍʰ˄ 
ˇ ʰˋʻʶ˄ʺˌ ʲˊʾˋˁʶˍʰʽ ˋˍʹ˄ нʹ ̋  ˍʹ˄ оʹ ɻ ʶˁʰʶˍʾʰ ˍʹˌ ʸ˖ʺˌ ˍˇˎˌΣ ʷ˔ʶʽ ˉˊˈˋ˒ʰˍʰ ʵʽʰʴ˄˖ˋˍʶʾ ʺ ˋˎ˃˃ʶˍʷ˔ʶʽ 
ʶ˄ʶˊʴʱ ˋʶ ˉˊˇʴˊʱ˃˃ʰˍʰ ʱˋˁʹˋʹˌΦ ɮˎˍˈ ʷ˔ʶʽ ˋʰ˄ ʰˉˇˍʷ˂ʶˋ˃ʰ ˄ʰ ʻʶ˖ˊʶʾˍʰʽ ˈˍʽ ʴʽʰ ˍˇˎˌ ʰˋʻʶ˄ʶʾˌ ˉˇˎ 
ʶ˃˒ʰ˄ʾʸˇˎ˄ ˃ʽˁˊʱ ʺ ˁʰʻˈ˂ˇˎ ʶ˃˒ʰ˄ʺ ˉˊˇʲ˂ʺ˃ʰˍʰ ʽˋˇˊˊˇˉʾʰˌ ˁʰʽ ʰˋˁˇˏ˄ˍʰʽ ʵʶ˄ ʶʾ˄ʰʽ ʰ˄ʰʴˁʰʾʰ ʹ 
ˉˊˇˉˈ˄ʹˋʹ ʴʽʰ ˍʹ˄ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ʽˁʰ˄ˈˍʹˍʰˌ ʽˋˇˊˊˇˉʾʰˌΦ 

ʅˁˇˉˈˌ ˂ˇʽˉˈ˄ ˍʹˌ ʶˊʴʰˋʾʰˌ ʺˍʰ˄ ʹ ˃ʶ˂ʷˍʹ ˍʹˌ ʶˉʾʵˊʰˋʹˌ ʶ˄ˈˌ ʶˋˍʽʰˋ˃ʷ˄ˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ 
ʵˎ˄ʰ˃ʽˁʺˌ ʽˋˇˊˊˇˉʾʰˌ ˋˍʹ ʽˁʰ˄ˈˍʹˍʰ ʽˋˇˊˊˇˉʾʰˌ ˃ʽʰˌ ʰˋʻʶ˄ˇˏˌ ˃ʶ ˉˇ˂˂ʰˉ˂ʺ ˋˁ˂ʺˊˎ˄ˋʹ ˉˇˎ ʺˍʰ˄ 
ˁʰʽ ˒ˎˋʽˁʱ ʵˊʰˋˍʺˊʽʰΦ  

ɾʷʻˇʵˇˌ 

ɲʶʾʴ˃ʰ 

ʅˍʹ˄ ʷˊʶˎ˄ʰ ˋˎ˃˃ʶˍʶʾ˔ʶ ˃ʽʰ ʴˎ˄ʰʾˁʰ ʹ˂ʽˁʾʰˌ ну ʶˍ˗˄ ˃ʶ ʵʽʰʴ˄˖ˋ˃ʷ˄ʹ ʃˇ˂˂ʰˉ˂ʺ ʅˁ˂ʺˊˎ˄ˋʹ 
ˍʰ ˍʶ˂ʶˎˍʰʾʰ н ˔ˊˈ˄ʽʰ ˁʰʽ ʰʻ˂ʹˍʽˁʱ ʵˊʰˋˍʺˊʽʰΦ ɶ ʰˋʻʶ˄ʺˌ ˉʰˊˇˎˋʾʰʸʶ ˋˎ˃ˉˍ˗˃ʰˍʰ ˁˈˉ˖ˋʹˌΣ 
ʰʽˋʻʹˍʽˁʷˌ ʵʽʰˍʰˊʰ˔ʷˌ ˁʰʽ ˉˊˇʲ˂ʺ˃ʰˍʰ ʽˋˇˊˊˇˉʾʰˌΦ ɷˍʰ˄ ʶˊʰˋʽˍʷ˔˄ʹˌ ʰʻ˂ʺˍˊʽʰ ʰ˄ˍˇ˔ʺˌΣ ˉˇˎ 
ˉˊʰʴ˃ʰˍˇˉˇʽˇˏˋʶ ˉˊˇˉˇ˄ʺˋʶʽˌ ˃ʶ ˋˎ˔˄ˈˍʹˍʰ о ˒ˇˊʷˌκʶʲʵˇ˃ʱʵʰ ˁʰʽ ˃ʶ ˋˎ˃˃ʶˍˇ˔ʺ ˋʶ ʰˊˁʶˍˇˏˌ 
ʰʴ˗˄ʶˌ ˍ˖˄ рkm. 

ʃˊʽ˄ ʰˉˈ ˍʹ ʵʽʶ˅ʰʴ˖ʴʺ ˍʹˌ ˉʶʽˊʰ˃ʰˍʽˁʺˌ ʵʽʰʵʽˁʰˋʾʰˌ ʹ ʰˋʻʶ˄ʺˌ ʶ˄ʹ˃ʶˊ˗ʻʹˁʶ ʴʽʰ ˍˇˎˌ 
ˋˁˇˉˇˏˌ ˍʹˌ ʷˊʶˎ˄ʰˌΣ ˍʹ ʵʽʰʵʽˁʰˋʾʰ ˍ˖˄ ˃ʶˍˊʺˋʶ˖˄ ʰ˂˂ʱ ˁʰʽ ˍʰ ˇ˒ʷ˂ʹ ʰˉˈ ˍʹ˄ ˋˎ˃˃ʶˍˇ˔ʺ ˍʹˌ ˋˍˇ 
ˉˊˈʴˊʰ˃˃ʰ ʱˋˁʹˋʹˌ ˁʰʽ ˎˉʷʴˊʰ˕ʶ ʷ˄ˍˎˉˇ ˋˎ˄ʰʾ˄ʶˋʹˌΦ 

 
ʃʶʽˊʰ˃ʰˍʽˁˈˌ ˋ˔ʶʵʽʰˋ˃ˈˌ 

ʆˇ ˉʶʽˊʰ˃ʰˍʽˁˈ ˉˊ˖ˍˈˁˇ˂˂ˇ ˉʶˊʽ˂ʱ˃ʲʰ˄ʶ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍʹˌ ˋˍʰˍʽˁʺˌ ʽˋˇˊˊˇˉʾʰˌ ˉˊʽ˄ ˍʹ˄ 
ʷ˄ʰˊ˅ʹ ˁʰʽ ʰ˃ʷˋ˖ˌ ˃ʶˍʱ ʰˉˈ ˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ ʶ˄ˈˌ ˉʰˊʶ˃ʲʰˍʽˁˇˏ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʱˋˁʹˋʹˌ ˉˇˎ ʶʾ˔ʶ ˖ˌ 
ˋˍˈ˔ˇ ˍʹ˄ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ʵˎ˄ʰ˃ʽˁʺˌ ʽˋˇˊˊˇˉʾʰˌΦ ɶ ʵʽʰʵʽˁʰˋʾʰ ˍ˖˄ ˃ʶˍˊʺˋʶ˖˄ ʺˍʰ˄ ʰˁˊʽʲ˗ˌ ʹ ʾʵʽʰ ˁʰʽ 
ˋˍʽˌ ʵˎˇ ˋˎ˄ʶʵˊʾʶˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˉˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ˈˋˇ˄ ʰ˒ˇˊʱ ˍʹ ʵʽʰʵʽˁʰˋʾʰ ʰ˂˂ʱ ˁʰʽ ˍˇ 
˔ˊˇ˄ʽˁˈ ˉʰˊʱʻˎˊˇΦ ɳˉʽ˂ʷ˔ʻʹˁʶ ˇʽ ʰ˅ʽˇ˂ˇʴʺˋʶʽˌ ˄ʰ ˉˊʰʴ˃ʰˍˇˉˇʽʹʻˇˏ˄ ˍʽˌ ˉˊ˗ˍʶˌ ˉˊ˖ʽ˄ʷˌ ˗ˊʶˌ ˗ˋˍʶ 
˄ʰ ʰˉˇ˒ʶˎ˔ʻʶʾ ʹ ʶˉʾʵˊʰˋʹ ˍˇˎ ˉʰˊʱʴˇ˄ˍʰ ˍʹˌ ˁˈˉ˖ˋʹˌ ˋˍʹ˄ ʶˉʾʵˇˋʹ ˍʹˌ ʽˋˇˊˊˇˉʾʰˌ ˍʹˌ ʰˋʻʶ˄ˇˏˌΦ 
ɳˉʾˋʹˌΣ ʷˉˊʶˉʶ ʹ ʰˋʻʶ˄ʺˌ ˉˊʽ˄ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˄ʰ ˃ʹ˄ ʷ˔ʶʽ ˋˎ˃˃ʶˍʱˋ˔ʶʽ ˋʶ ˁʱˉˇʽʰ ʷ˄ˍˇ˄ʹ ˒ˎˋʽˁʺ 
ʵˊʰˋˍʹˊʽˈˍʹˍʰ ʴʽʰ ˍˇˎ˂ʱ˔ʽˋˍˇ˄ пу ˗ˊʶˌΦ  
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234 

 
ɱʽʰ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍʹˌ ʽˁʰ˄ˈˍʹˍʰˌ ˍʹˌ ˋˍʰˍʽˁʺˌ ʽˋˇˊˊˇˉʾʰˌ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ʷ˄ʰ 

ʵˎ˄ʰ˃ˇʵʱˉʶʵˇ Bertec ˃ʶ ˋˎ˔˄ˈˍʹˍʰ ʵʶʽʴ˃ʰˍˇ˂ʹ˕ʾʰˌ нллл HzΦ ɶ ʶ˅ʶˍʰʸˈ˃ʶ˄ʹ ʶˁˍʷ˂ʶˋʶ ˍˇ ˍʶˋˍ 
ʽˋˇˊˊˇˉʾʰˌ ˋˍˇ ʷ˄ʰ ˉˈʵʽ ˋʶ ˍˊʶʽˌ ʵʽʰ˒ˇˊʶˍʽˁʷˌ ˋˎ˄ʻʺˁʶˌ ʰʽˋʻʹˍʹˊʽʰˁʺˌ ʵʽʰ˒ˇˊˇˉˇʾʹˋʹˌ όʰ˄ˇʽ˔ˍʱ 
˃ʱˍʽʰΣ ˁ˂ʶʽˋˍʱ ˃ʱˍʽʰ ˁʰʽ ʰ˄ˇʽ˔ˍʱ ˃ʱˍʽʰ ˃ʶ ˍʹ˄ ˔ˊʺˋʹ ʻˈ˂ˇˎύΦ ʅʶ ˁʱʻʶ ˋˎ˄ʻʺˁʹ ʽˋˇˊˊˇˉʾʰˌ ʹ ʰˋʻʶ˄ʺˌ 
ʷˉˊʶˉʶ ˄ʰ ʽˋˇˊˊˇˉʺˋʶʽ ʴʽʰ ˋˎ˄ˇ˂ʽˁʱ прΩΩΦ ɾʶˍʰ˅ˏ ˍ˖˄ ˉˊˇˋˉʰʻʶʽ˗˄ ʽˋˇˊˊˇˉʾʰˌ ˎˉʺˊ˔ʶ ʵʽʱ˂ʶʽ˃˃ʰ 
ʵʽʱˊˁʶʽʰˌ м ˂ʶˉˍˇˏΦ ʅˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ олΩΩ ʰˉˈ ˍˇ ˋˎ˄ˇ˂ʽˁˈ ˋʺ˃ʰΣ ʰ˒ˇˏ ˉˊ˗ˍʰ 
ʰ˒ʰʽˊʷʻʹˁʰ˄ ˍʰ мл ˉˊ˗ˍʰ ˁʰʽ ˍʰ ˍʶ˂ʶˎˍʰʾʰ р ʵʶˎˍʶˊˈ˂ʶˉˍʰ ˍˇˎ ˋʺ˃ʰˍˇˌΦ ɳ˅ʰʽˊˇˏ˄ˍʰʽ ˇʽ 
ˉˊˇˋˉʱʻʶʽʶˌ ˉˇˎ ʹ ʰˋʻʶ˄ʺˌ ʵʶ˄ ˁʰˍʱ˒ʶˊʶ ˄ʰ ˉʰˊʰ˃ʶʾ˄ʶʽ ˋʶ ʽˋˇˊˊˇˉʾʰ ʴʽʰ прΩΩ ˋˍʽˌ ˇˉˇʾʶˌ 
˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ˍˇ ˋˏ˄ˇ˂ˇ ˍˇˎ ˋʺ˃ʰˍˇˌ ʰ˄ ʺˍʰ˄ ˃ʽˁˊˈˍʶˊˇ ˍ˖˄ олΩΩΦ  ɱʽʰ ˍʹ˄ ʶˉʶ˅ʶˊʴʰˋʾʰ ˍˇˎ 
ˋʺ˃ʰˍˇˌ ˁʰʽ ˍˇ˄ ˎˉˇ˂ˇʴʽˋ˃ˈ ˍ˖˄ ˉʰˊʰ˃ʷˍˊ˖˄ ˍˇˎ ˁʷ˄ˍˊˇˎ ˉʾʶˋʹˌ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ˃ʽʰ ˊˇˎˍʾ˄ʰ ˉˇˎ 
ʵʹ˃ʽˇˎˊʴʺʻʹˁʶ ˋˍˇ ˂ˇʴʽˋ˃ʽˁˈ PythonΦ ʁʽ ˉʰˊʱ˃ʶˍˊˇʽ ˉˇˎ ʰ˅ʽˇ˂ˇʴʺʻʹˁʰ˄ ʰ˒ˇˊˇˏˋʰ˄ ˍʹ˄ 
ˋˎ˃ˉʶˊʽ˒ˇˊʱ ˍˇˎ ˁʷ˄ˍˊˇˎ ˉʾʶˋʹˌ ˁʰʽ ʺˍʰ˄ ˍˇ ʶˏˊˇˌΣ ʹ ˃ ʷˋʹ ˍʰ˔ˏˍʹˍʰ ˁʰʽ ʹ ˋˎ˄ˇ˂ʽˁʺ ʵʽʰʵˊˇ˃ʺ ˋˍˇ˄ 
ˉˊˇˋʻʽˇˉʾˋʻʽˇ ˁʰʽ ˍˇ˄ ʶʴˁʱˊˋʽˇ ʱ˅ˇ˄ʰΣ ˍˇ ʶ˃ʲʰʵˈ˄Σ ʹ ˃ʷˋʹ ˋˎ˄ʽˋˍʰ˃ʷ˄ʹ ˍʰ˔ˏˍʹˍʰ ˁʰʽ ˍˇ ʱʻˊˇʽˋ˃ʰ 
ˍ˖˄ ˍʶˍˊʰʴ˗˄˖˄ ˍʹˌ ˃ʷˋʹˌ ˍʰ˔ˏˍʹˍʰˌ ˋʶ ˁʱʻʶ ˃ʾʰ ʰˉˈ ˍʽˌ ˁʰˍʰˋˍʱˋʶʽˌ ʽˋˇˊˊˇˉʾʰˌ ˉˇˎ 
ʰ˅ʽˇ˂ˇʴʺʻʹˁʰ˄Φ 
ʆˇ ˉˊˈʴˊʰ˃˃ʰ ˉʰˊʷ˃ʲʰˋʹˌ ʶʾ˔ʶ ˋˎ˄ˇ˂ʽˁʺ ʵʽʱˊˁʶʽʰ у ʶʲʵˇ˃ʱʵʶˌ ˁʰʽ ʶ˒ʰˊ˃ˈˋˍʹˁʶ ˃ʶ ˋˎ˔˄ˈˍʹˍʰ 

о ˒ˇˊʷˌ ˍʹ˄ ʶʲʵˇ˃ʱʵʰΣ ˃ʶ ˃ʽʰ ˃ʷˊʰ ˅ʶˁˇˏˊʰˋʹ ˃ʶˍʰ˅ˏ ˍ˖˄ ˉˊˇˉˇ˄ʺˋʶ˖˄Φ ɼʱʻʶ ˋˎ˄ʶʵˊʾʰ ʱˋˁʹˋʹˌ 

ʶʾ˔ʶ ˋˎ˄ˇ˂ʽˁʺ ʵʽʱˊˁʶʽʰ ол-пл ˂ʶˉˍʱ ˁʰʽ ˉʶˊʽ˂ʱ˃ʲʰ˄ʶ ˉˊˇʻʷˊ˃ʰ˄ˋʹ ˃ʶ ʷ˄ˍˇ˄ˇ ˉʶˊˉʱˍʹ˃ʰ ˁʰʽ 

ʵʽʰˍʱˋʶʽˌ όр-мл˘ύΣ ʰˋˁʺˋʶʽˌ ʵˎ˄ʰ˃ʽˁʺˌ ʽˋˇˊˊˇˉʾʰˌ όнл-нрΩύ ˁʰʽ ʰˉˇʻʶˊʰˉʶʾʰ ˃ʶ ʵʽʰˍʱˋʶʽˌ ˋˍʽˌ ˃ˎʿˁʷˌ 

ˇ˃ʱʵʶˌ ˉˇˎ ʶˉʽʲʰˊˏ˄ʻʹˁʰ˄ όрΩύΦ ɶ ˋˎ˔˄ˈˍʹˍʰ ˁʰʽ ʹ ʵʽʱˊˁʶʽʰ ˍ˖˄ ʵʽʰ˂ʶʽ˃˃ʱˍ˖˄ ˇˊʽʸˈˍʰ˄ ʰˉˈ ˍʹ˄ ʾʵʽʰ 

ˍʹ˄ ʰˋʻʶ˄ʺ ˁʰʽ ʺˍʰ˄ ˉʶˊʾˉˇˎ ʷ˄ʰ ˂ʶˉˍˈ ˃ʶˍʰ˅ˏ ˍ˖˄ ˋʶˍ ˁʰʽ о ˂ʶˉˍʱ ˃ʶˍʰ˅ˏ ˍ˖˄ ʰˋˁʺˋʶ˖˄Φ ʁʽ 

ʰˋˁʺˋʶʽˌ ˉˇˎ ʶˉʽ˂ʷ˔ʻʹˁʰ˄ ʶʾ˔ʰ˄ ˖ˌ ˁˏˊʽˇ ˋˍˈ˔ˇ ˍʹ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ʵˎ˄ʰ˃ʽˁʺˌ ʽˋˇˊˊˇˉʾʰˌ ˁʰʽ ʷʵʽ˄ʰ˄ 

ʷ˃˒ʰˋʹ ˋˍʰ ˁʱˍ˖ ʱˁˊʰ ˁʰʽ ˍˇ˄ ˁˇˊ˃ˈΦ ɶ ʶˁˍʷ˂ʶˋʹ ˍ˖˄ ʰˋˁʺˋʶ˖˄ ʴʽ˄ˈˍʰ˄ ˃ʶ ˍˇ ʲʱˊˇˌ ˍˇˎ ˋ˗˃ʰˍˇˌ 

ˁʰʽ ˋʶ ˃ʶˊʽˁʷˌ ˉʶˊʽˉˍ˗ˋʶʽˌ ˃ʶ ʶ˅˖ˍʶˊʽˁʺ ʶˉʽʲʱˊˎ˄ˋʹ ʰˉˈ ˂ʱˋˍʽ˔ʰ ʶ˄ʵˎ˄ʱ˃˖ˋʹˌΦ ʋˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ 

˃ʶʴʱ˂ʹ ˉˇʽˁʽ˂ʾʰ ʰˋˁʺˋʶ˖˄Σ ˈˉ˖ˌ ˁʰʻʾˋ˃ʰˍʰΣ ʱ˂˃ʰˍʰ ˋʶ ʵʽʱ˒ˇˊʶˌ ˁʰˍʶˎʻˏ˄ˋʶʽˌΣ ˉˊˇˋʴʶʽ˗ˋʶʽˌ ʰˉˈ 

ʵʽʰ˒ˇˊʶˍʽˁʱ ˏ˕ʹΣ ˋˍʹˊʾ˅ʶʽˌ ˋʶ ʵʽʱ˒ˇˊʰ ˃ʷ˂ʹ ˍˇˎ ˋ˗˃ʰˍˇˌΣ ʲʱʵʽˋʹ ǘŀƴŘŜƳ ˁʰΦ ɶ ʵˎˋˁˇ˂ʾʰ ˍ˖˄ 

ʰˋˁʺˋʶ˖˄ ʺˍʰ˄ ˁ˂ʽ˃ʰˁˇˏ˃ʶ˄ʹ ˁʰʽ ʰˎ˅ʰ˄ˈˍʰ˄ ˁʱʻʶ ˒ˇˊʱ ˉˇˎ ʹ ʰˋʻʶ˄ʺˌ ˇ˂ˇˁ˂ʺˊ˖˄ʶ ˍˇ ˉˊˈʴˊʰ˃˃ʰ 

ʱˋˁʹˋʹˌ ˔˖ˊʾˌ ˄ʰ ʰʽˋʻʱ˄ʶˍʰʽ ˁˈˉ˖ˋʹ ˁʰʽ ˔˖ˊʾˌ ˄ʰ ʵˎˋˁˇ˂ʶˏʶˍʰʽ ˁʰˍʱ ˍʹ˄ ʶˁˍʷ˂ʶˋʹ ˍˇˎ 

ʰˋˁʹˋʽˇ˂ˇʴʾˇˎΦ 

 

ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ 

 ʅˍˇ˄ ʃʾ˄ʰˁʰ мΦ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʴʽʰ ˍʽˌ ˉʰˊʰ˃ʷˍˊˇˎˌ ˍˇˎ ˁʷ˄ˍˊˇˎ ˉʾʶˋʹˌ 

ˉˇˎ ʰ˅ʽˇ˂ˇʴʺʻʹˁʰ˄ ˁʰʽ ʴʽʰ ˍʽˌ ˍˊʶʽˌ ˋˎ˄ʻʺˁʶˌ ʽˋˇˊˊˇˉʾʰˌ ˉˊʽ˄ ˁʰʽ ˃ʶˍʱ ˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ ˍˇˎ 

ˉʰˊʶ˃ʲʰˍʽˁˇˏ ˉˊˇʴˊʱ˃˃ʰˍˇˌΦ   

 ɮˉˈ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˒ʱ˄ʹˁʶ ˈˍʽ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ˉʰˊʰ˃ʷˍˊ˖˄ ˍˇˎ ˁʷ˄ˍˊˇˎ ˉʾʶˋʹˌ ˉˇˎ 

ʰ˅ʽˇ˂ˇʴʺʻʹˁʰ˄ ˁʰʽ ʴʽʰ ˍʽˌ ˍˊʶʽˌ ˋˎ˄ʻʺˁʶˌ όʰ˄ˇʽˁˍʱ ˃ʱˍʽʰΣ ˁ˂ʶʽˋˍʱ ˃ʱˍʽʰ ˁʰʽ ʻˈ˂ˇˌύ ˇʽ ˍʽ˃ʷˌ 

ʲʶ˂ˍʽ˗ʻʹˁʰ˄ ˃ʶˍʱ ʰˉˈ ˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ ˍˇˎ ˉʰˊʶ˃ʲʰˍʽˁˇˏ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʵˎ˄ʰ˃ʽˁʺˌ ʽˋˇˊˊˇˉʾʰˌ 

ʵʽʱˊˁʶʽʰˌ у ʶʲʵˇ˃ʱʵ˖˄Φ ɶ ʲʶ˂ˍʾ˖ˋʹ ʺˍʰ˄ ʰˊˁʶˍʱ ˃ʶʴʰ˂ˏˍʶˊʹ ˋˍʽˌ ʵˏˋˁˇ˂ʶˌ ʵˇˁʽ˃ʰˋʾʶˌΣ ˈˉ˖ˌ ʶʾ˄ʰʽ 

ʹ ʽˋˇˊˊˇˉʾʰ ˃ʶ ˁ˂ʶʽˋˍʱ ˃ʱˍʽʰ ˁʰʽ ʹ ʽˋˇˊˊˇˉʾʰ ˃ʶ ˍʹ ˔ˊʺˋʹ ʻˈ˂ˇˎΦ ʅʶ ˁʱˉˇʽʶˌ ˉʰˊʰ˃ʷˍˊˇˎˌ ˃ʱ˂ʽˋˍʰ 

ˇʽ ˍʽ˃ʷˌ ˃ʶˍʱ ʰˉˈ ˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʱˋˁʹˋʹˌ ʷ˒ˍʰˋʰ˄ ˋˍʰ ʶˉʾˉʶʵʰ ˍ˖˄ ˍʽ˃˗˄ ˍʹˌ 

ʰˊ˔ʽˁʺˌ ˃ʷˍˊʹˋʹˌ ˃ʶ ʰ˄ˇʽ˔ˍʱ ˃ʱˍʽʰ ʴʽʰ ˍʹ˄ ʽˋˇˊˊˇˉʾʰ ˃ʶ ˁ˂ʶʽˋˍʱ ˃ʱˍʽʰΦ ʃˇʽˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˍˇ ʶˏˊˇˌ 

ˋˍˇ˄ ˉˊˇˋʻʽˇˉʾˋʻʽˇ ʱ˅ˇ˄ʰ όAPύ ˃ʶʽ˗ʻʹˁʶ ʰˉˈ мрфΣууmm ̀ ʶ птΣтрmmΣ ˍˇ ʶˏˊˇˌ ˋˍˇ˄ ʶʴˁʱˊˋʽˇ ʱ˅ˇ˄ʰ 

(MLύ ʰˉˈ фрΣлрmm ˋʶ онΣстmmΣ ʹ ˍˎˉʽˁʺ ʰˉˈˁ˂ʽˋʹ AP ʰˉˈ мрΣтмmm ˋʶ фΣфрmmΣ ʹ ˋˎ˄ˇ˂ʽˁʺ 

ʵʽʰʵˊˇ˃ʺ AP ʰˉˈ нлрнΣутmm ˋʶ рнмΣопmm ˁʰʽ ʹ ˋˎ˄ˇ˂ʽˁʺ ʵʽʰʵˊˇ˃ʺ ML ʰˉˈ мполΣнтmm ˋʶ 

595,35mmΦ ɮ˄ˍʾˋˍˇʽ˔ʰΣ ˋˍʽˌ ˍʽ˃ʷˌ ʽˋˇˊˊˇˉʾʰˌ ˃ʶ ˍʹ˄ ˔ˊʺˋʹ ʻˈ˂ˇˎ ˍˇ ʶˏˊˇˌ AP ˃ʶʽ˗ʻʹˁʶ ʰˉˈ ˍʰ 

188,81mm ̀ ʶ псΣсрmm ˁ ʰʽ ʹ ˍˎˉʽˁʺ ʰˉˈˁ˂ʽˋʹ AP h ˉˈ ннΣртmm ̀ ʶ уΣфмmm. 
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ʃʾ˄ʰˁʰˌ мΦ ʆʽ˃ʷˌ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ˉʰˊʰ˃ʷˍˊ˖˄ ˍˇˎ ˁʷ˄ˍˊˇˎ ˉʾʶˋʹˌ ˉˇˎ ʶ˅ʶˍʱˋˍʹˁʰ˄ ˁʰʽ ʴʽʰ ˍʽˌ ˍˊʶʽˌ 

ˋˎ˄ʻʺˁʶˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ όʰ˄ˇʽ˔ˍʱ ˃ʱˍʽʰΣ ˁ˂ʶʽˋˍʱ ˃ʱˍʽʰΣ ʻˈ˂ˇˌύΦ 

ʃʰˊʱ˃ʶˍˊˇʽ ˁʷ˄ˍˊˇˎ ˉʾʶˋʹˌ 
ɮ˄ˇʽ˔ˍʱ ˃ʱˍʽʰ ɼ˂ʶʽˋˍʱ ˃ʱˍʽʰ ɸˈ˂ˇˌ 

ɮˊ˔ʽˁʺ ʆʶ˂ʽˁʺ ɮˊ˔ʽˁʺ ʆʶ˂ʽˁʺ ɮˊ˔ʽˁʺ ʆʶ˂ʽˁʺ 

ɳˏˊˇˌ !t (mm) 50,12 32,10 159,88 47,75 188,81 46,65 

ɳˏˊˇˌ a[ (mm) 34,72 18,11 95,05 32,67 96,98 40,08 

ʆˎˉʽˁʺ ʰˉˈˁ˂ʽˋʹ !t (mm) 9,45 5,10 15,71 9,95 22,57 8,91 

ʆˎˉʽˁʺ ʰˉˈˁ˂ʽˋʹ a[ (mm) 5,35 3,62 14,10 6,89 21,84 7,24 

ʅˎ˄ˇ˂ʽˁʺ ʵʽʰʵˊˇ˃ʺ !t (mm) 598,56 362,22 2052,87 521,34 2060,85 778,80 

ʅˎ˄ˇ˂ʽˁʺ ʵʽʰʵˊˇ˃ʺ a[ (mm) 620,64 428,95 1430,27 595,35 1298,39 1017,28 

ɾʷˋʹ ˍʰ˔ˏˍʹˍʰ !t (mm/sec) 4,98 3,01 14,66 7,16 22,31 6,49 

ɾʷˋʹ ˍʰ˔ˏˍʹˍʰ a[ (mm/sec) 5,17 3,57 10,21 8,17 14,06 8,48 

ɾʷˋʹ ˋˎ˄ʽˋˍʰ˃ʷ˄ʹ ˍʰ˔ˏˍʹˍʰ (mm/sec) 7,90 5,14 19,95 11,93 29,89 11,74 

ɯʻˊˇʽˋ˃ʰ ˍʶˍˊʰʴ˗˄˖˄ ˃ʷˋʹˌ ˍʰ˔ˏˍʹˍʰˌ 

(mm2/sec2) 
7,18 4,67 17,87 10,86 26,37 10,68 

ɳ˃ʲʰʵˈ˄ (mm2) 947,61 344,31 4170,14 1261,95 9199,46 1211,32 

 

ʅˎʸʺˍʹˋʹ - ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ 

ʆʰ h̄ˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ˃ʶ˂ʷˍʹˌ ʷʵʶʽ˅ʰ˄ ˈˍʽ ˈ˂ʶˌ ˇʽ ˉʰˊʱ˃ʶˍˊˇʽ ʽˋˇˊˊˇˉʾʰˌ ˉˇˎ ʰ˅ʽˇ˂ˇʴʺʻʹˁʰ˄ 
ˋʹ˃ʶʾ˖ˋʰ˄ ˃ʽʰ ʰ˅ʽˈ˂ˇʴʹ ʲʶ˂ˍʾ˖ˋʹ ˃ʶˍʱ ˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʱˋˁʹˋʹˌ ʵˎ˄ʰ˃ʽˁʺˌ 
ʽˋˇˊˊˇˉʾʰˌΦ ɼʰˍʱ ˋˎ˄ʷˉʶʽʰ ʷ˄ʰ ˉˊˈʴˊʰ˃˃ʰ ʱˋˁʹˋʹˌ ʵˎ˄ʰ˃ʽˁʺˌ ʽˋˇˊˊˇˉʾʰˌ ˃ˉˇˊʶʾ ˉʽʻʰ˄ʱ ˄ʰ 
ˉˊˇˁʰ˂ʷˋʶʽ ʲʶ˂ˍʽ˗ˋʶʽˌ ˋˍʹ˄ ʽˋˇˊˊˇˉʾʰ ʶ˄ˈˌ ʰˍˈ˃ˇˎ ˃ʶ ˉˇ˂˂ʰˉ˂ʺ ˋˁ˂ʺˊˎ˄ˋʹ ʰˁˈ˃ʰ ˁʰʽ ʰ˄ ʶʾ˄ʰʽ ˋˍʰ 
ʰˊ˔ʽˁʱ ˋˍʱʵʽʰ ˍʹˌ ˄ˈˋˇˎ ˁʰʽ ʰʻ˂ʹˍʽˁʱ ʵˊʰˋˍʺˊʽˇΦ 
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THE EFFECT OF ɮ DYNAMIC BALANCE EXERCISE PROGRAM ON THE BALANCE OF A MULTIPLE 

SCLEROSIS PATIENT: ɮ CASE STUDY 

 

G. Nikolopoulos, D. Menychtas, E. Makri, C. Kokkotis, S. Batsiou, N. Aggelousis,  

E. Giannakou 

 

Democritus University of Thrace, School of Physical Education and Sport Science 

 

Abstract 

The aim of the study was to investigate the effect of an exercise program, focused on dynamic 

balance, on the balance of a person with multiple sclerosis. A 28-year-old woman, diagnosed with 

Multiple Sclerosis 2 years ago and physically active, participated in the study. The interventional 

exercise program was delivered for a total of 8 weeks, with a frequency of 3 times per week. Each 

session had a total duration of 30 - 40 minutes and included a) warm-up (5-10'), dynamic balance 

exercises emphasizing the lower limbs and trunk (20 - 25') and recovery (5'). The frequency and 

duration of the intervals between exercises were determined by the patient. Exercises were performed 

mainly with body weight and in some exercises with the help of loop bands. An increase in the intensity 

of the program was performed each time the patient completed the exercise program free of difficulty 

in performing the exercises and fatigue sensation. Prior to initiation and immediately after the 

completion of the interventional exercise program, the patient was assessed in balance ability using a 

Bertec forceplate with a sampling frequency of 2000 Hz. The single leg balance test was applied in 

three different sensory modulation conditions (eyes open, eyes closed and eyes open using a dome). 

Each balance condition was performed for a total of 45 s and 30 s were used in the analysis after 

subtracting the first 10 and last 5 seconds of the signal. The parameters evaluated were related to the 

center of pressure behavior (range, velocity, total path, area etc) in both the anteroposterior and 

transverse axes of motion of the center of pressure in each of the balance conditions evaluated. The 

results of the study showed that the total of the assessed balance parameters showed a remarkable 

improvement after the application of the dynamic balance exercise program. Thus, a dynamic balance 

exercise program can generate improvements in the balance of a person with multiple sclerosis even 

if they are in the early stages of the disease and physically active. 

 

Key words: balance, multiple sclerosis, center of pressure 
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KNEE JOINT FORCES OF PARETIC AND NON-PARETIC LEG DURING POST-STROKE GAIT: A CASE 

STUDY  
 

M. Marinidis1, G. Giarmatzis1, M. Karageorgopoulou1, I. Karagiannakidou1, Ch. Koutra1,  
K. Anagnostopoulos1, M. Ioannidou1, M. Mpaltzi1, A. Gioftsidou1, P. Malliou1,  

K. Vadikolias2, N. Aggelousis1 
 

1 Democritus University of Thrace, School of Physical Education and Sport Science 
2 Democritus University of Thrace, Department of Medicine  

 
Abstract 
 Stroke survivors that have impairments in their lower limbs often rely more on their unaffected 
limb, resulting in an unsteady and uneven walking pattern referred to as hemiplegic gait. This tendency 
can cause biomechanical alterations in both legs, which can potentially lead to soft tissue damage and 
the development of changes in joint cartilage. Musculoskeletal modelling can be used to calculate knee 
joint loading, which can provide insight into the amount of cartilage loading in stroke survivors. 
However, there is currently a shortage of data on this topic. The aim of this study was to use knee joint 
force estimation techniques to determine if there was a difference in loading between the affected 
and unaffected lower extremities of stroke survivors. A chronic stroke patient (male, 53 years old) with 
left hemiparesis was recruited from the local community. He was instructed to walk at self-selected 
speed along a 10-ƳŜǘŜǊ Ƙŀƭƭǿŀȅ ŀƴŘ Ƙƛǎ ǎŜƎƳŜƴǘǎΩ ƳƻǾŜƳŜƴǘǎ ǿŜǊŜ ǊŜŎƻǊŘŜŘ Ǿƛŀ ŀ мл-camera Vicon 
system. Two ground-embedded force plates in the middle of the walkway were used to record 
synchronous ground reaction forces. Joint angles and medial/lateral vertical knee joint forces were 
calculated via the open-source MSK modeling software Opensim. Statistical Parametric Mapping (SPM) 
was used to compare medial and lateral knee joint forces between the two legs during gait. The results 
showed that the forces exerted on the knee of the non-paretic leg were greater than those on the 
paretic leg. During both the early and late stance phases where peak forces are generated, the non-
paretic medial knee experienced higher forces than the paretic knee. As for the lateral side of the knee, 
vertical forces on the non-paretic leg were significantly higher only during the late stance phase. Based 
on these findings, it appears that modifications in walking patterns and an overdependence on the 
unaffected limb may contribute to overloading the healthy knee. Further research is needed to explore 
these cause-and-effect relationships. 
 
Key words: walking, stroke rehabilitation, biomechanics, cartilage loading 
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KNEE JOINT FORCES OF PARETIC AND NON-PARETIC LEG DURING POST-STROKE GAIT:  
A CASE STUDY  

 

Introduction 
 Stroke is a major cause of mortality in modern times, and it also results in restrictions in sensory, 
motor, cognitive, and visual abilities, which hinders the performance of daily tasks (Wafa et al. 2020). 
The stroke survivors experiencing lower limb impairment tend to use their unaffected limb more, 
leading to an uneven and unsteady walking pattern known as hemiplegic gait (Belda-Lois et al. 2011). 
This inclination can cause biomechanical changes in both legs (Chen et al. 2003), leading to potential 
damage to soft tissues and even the development of arthritic cartilage alterations (Alharbi 2019). 
Despite the progress achieved in rehabilitation techniques (Raghavan 2018), the stroke survivors still 
encounter significant abnormalities in their walking patterns, such as alterations in joint mobility, 
uneven movement in terms of time and space, imbalanced weight distribution on the lower limbs, and 
modifications in muscle activation patterns (Cruz, Lewek, and Dhaher 2009).  
 A previous study (Marrocco et al. 2016) in stroke survivors , showed that there is likely to be an 
increase in loading either in the non-paretic limb, or in the paretic limb during gait compared to healthy 
individuals, while in another study (Shen et al. 2022) no different knee loading was found in a paretic 
and a non-paretic lower limb. However, both studies estimated knee loading based on external joint 
moments, which is an indirect indicator of knee joint forces (Holder et al. 2023). Hence, knee joint 
loading calculations via musculoskeletal modeling should provide more accurate information of the 
magnitude of cartilage loading in stroke survivors. Based on the above and the limited amount of data 
on stroke survivors, the purpose of the present study was to investigate whether the paretic or non-
paretic lower extremity of a stroke survivor receives more loading after a stroke, by means of knee 
joint force estimation methods. 
 

Methods 
Sample 
 One chronic stroke patient (female, 53 years old) with left hemiparesis was recruited from the local 
community and agreed to participate in the study.  
 
Experimental design 
 Fifty-ŜƛƎƘǘ ǊŜǘǊƻǊŜŦƭŜŎǘƛǾŜ ƳŀǊƪŜǊǎ ǿŜǊŜ ǇƭŀŎŜŘ ƻƴ ǘƘŜ ǎǳōƧŜŎǘΩǎ ōƻŘȅ ƻƴ ǎǇŜŎƛŦƛŎ ƭŀƴŘƳŀǊƪǎΣ 
according to the Conventional Gait Model protocol (Leboeuf et al. 2019). Then, the paricipant was 
instructed to walk at self-selected speed along a 10-meter hallway and marker trajectories were 
recorded at 100 Hz and digitized via a 10-camera Vicon system and dedicated software (Vicon Nexus). 
Two ground-embedded force plates in the middle of the hallway were used to record synchronous 
ƎǊƻǳƴŘ ǊŜŀŎǘƛƻƴ ŦƻǊŎŜǎ ŀǘ мллл IȊΦ ! ǎǳŎŎŜǎǎŦǳƭ ǘǊƛŀƭ ǿŀǎ ŎƻƴǎƛŘŜǊŜŘ ǿƘŜƴ ŜŀŎƘ ǇŀǊǘƛŎƛǇŀƴǘΩǎ Ŧƻƻǘ ǿŀǎ 
placed on a different force plate. Five successful trials for each leg were recorded for the duration of 
one full stance phase each (heel strike to ipsilateral toe-off) and used for further analysis.  
 Joint angles and medial/lateral vertical knee joint forces were calculated via the open-source MSK 
modeling software Opensim and a MSK model with a special knee joint configuration (Lerner et al. 
2015). Linear scaling of the generic model to fit the anthropometry of the participant was made using 
a static recording when she was standing up without moving. Marker trajectories during the dynamic 
trials were used in the Inverse Kinematics Tool to estimate joint angles for each trial and muscle forces 
were calculated with the Static Optimization Tool. Objective function to be minimized in order to find 
the best set of muscle forces was the sum squared of muscle activations. Joint angles and muscle forces 
served as inputs to Analysis Tool to estimate vertical knee joint forces, separately in the medial and 
lateral compartment of the knee joint.  
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Statistical analysis 
 To compare time curves between the medial and lateral knee forces of the paretic and the non-
paretic leg a paired T-test was performed using Statistical Parametric Mapping (SPM) (Pataky, 
Robinson, and Vanrenterghem 2016) software in Python. This technique uses one-dimensional (1D) 
continuous muscle force waveforms and the Random Field Theory to make probabilistic conclusions 
based on the random behavior of the 1D observational unit. It uses similar notions and logic as classical 
inference testing.  

Results 
 ɳnsemble curves of medial and lateral vertical knee joint forces for both paretic and non-paretic 
sides, along with areas of statistically significant differences are depicted in ʅʊɮɽɾɮΗ ɽɮɿɸɮʅɾɳɿɶ 
ɮɿɮʊʁʄɮ ʅɳɽɹɲʁɲɳɹɼʆɶ ʅʆʁɿ ɳɮʇʆʁ ʆʁʇΦ. 

 
Figure 2. mean and standard deviation of medial (left) and lateral (right) vertical knee joint forces for both paretic 
(black) and non-paretic (blue) leg. black bars indicate the range of significant differences between the two group 
of time curves. 
 

 Generally, knee forces in the non-paretic leg are higher than in the paretic leg. Specifically, non-
paretic medial knee forces are larger than in the non-paretic during both early and late stance phase, 
where peak forces are occurring. At the case of lateral knee side, non-paretic vertical forces are much 
larger only during late stance phase. 

 
Discussion - Conclusions 

 The main finding of the present study was that the forces exerted on the non-paretic lower 
extremity are higher than on the paretic lower extremity. Specifically, nonparetic medial knee forces 
are greater than paretic during both early and late stance phases, where peak forces occur. In the case 
of the lateral aspect of the knee, the non-paretic vertical forces are much greater only during the late 
stance phase. Our findings may explain the prevalence on knee pain of the non-paretic side in stroke 
survivors (Andersen et al. 1995), possibly related to later osteoarthritis (Chen et al. 2003). Gait 
adaptations and excessive reliance and the unaffected limb should be connected to overloading the 
healthy knee, and future work should investigate such causal relationships. The current study showed 
that it is possible to measure limb loading during post-stroke gait, and the results show that 
hemiparetic stroke survivors should begin gait retraining at early stages of the disease to avoid 
secondary functional disorders.  
 
Acknowledgments: ²Ŝ ŀŎƪƴƻǿƭŜŘƎŜ ǘƘŜ ǎǳǇǇƻǊǘ ƻŦ ǘƘŜ ǿƻǊƪ ŀǘ ƘŀƴŘ ōȅ ǘƘŜ ǇǊƻƧŜŎǘ ά{ǘǳŘȅ ƻŦ ǘƘŜ 
interrelationships between neuroimaging, neurophysiological and biomechanical biomarkers in stroke 
rehabilitation (NEURO-BIO-a9/I ƛƴ ǎǘǊƻƪŜ ǊŜƘŀōύέ όaL{ рлптнусύΣ ǿƘƛŎƘ ƛǎ ƛƳǇƭŜƳŜnted under the 
!Ŏǘƛƻƴ ά{ǳǇǇƻǊǘ ŦƻǊ wŜƎƛƻƴŀƭ 9ȄŎŜƭƭŜƴŎŜέΣ ŦǳƴŘŜŘ ōȅ ǘƘŜ hǇŜǊŀǘƛƻƴŀƭ tǊƻƎǊŀƳ ά/ƻƳǇŜǘƛǘƛǾŜƴŜǎǎΣ 
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Abstract 

Lameness is a crucial welfare issue in the modern dairy cattle industry. Limb disorders cause 

serious welfare, health and economic problems, especially in loose housing of cattle. Lameness causes 

losses in milk production and leads to early culling of animals. These costs could be reduced with early 

identification and treatment. At present, the most common methods used for lameness detection and 

assessment are various visual locomotion scoring systems. The problem with locomotion scoring is 

that it needs experience to be conducted properly, it is labour intensive as an on-farm method and the 

results are subjective. The purpose of this project is to develop an integrated system for early detection 

of lameness in cattle, using force plate gait analysis and pattern recognition techniques to identify 

changes in gait which indicate the onset of lameness. The system will be tested on the natural onset 

of lameness in an organised farm environment. 
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LAMENESS: DEVELOPMENT OF A NON-INVASIVE SYSTEM FOR THE AUTOMATIC DETECTION OF 

CATTLE LAMENESS 

Introduction 

One of the most significant problems in cattle is lameness. The percentage of lameness 

prevalence among cattle that were exposed to the same environmental risk factors, was 36.8% for the 

U.K. (Barker, Leach, Whay, Bell & Main, 2010). According to Webster (2001), lameness is the 

declination from normal limb motion, usually with the presence of pain. Figure1 presents some of the 

most forms of infections in cattle hoofs that cause lameness. 

 

Figure1. Different types of hoof infections that cause lameness in cattle 

Lameness impacts cattle welfare and health negatively, thus a non-preventive attitude 

constitutes to a violation of the five principles of cattle welfare (Webster, 2001). In addition to that, 

lameness causes great economic loss to cattle farms. Furthermore, lameness prevalence negatively 

impacts the reproductory performance, causing additional expenses to cattle farms, as the time period 

between delivery and the next conception is 40 to 66 days longer, depending on the severity of 

lameness (Hernandez, Garbarino, Shearer, Risco & Thatcher, 2005). Lameness is also related to lower 

daily milk production, which can reach 5.5kg (or 20%) less than the daily average milk production of a 

healthy dairy cow in productive age (Pavlenko et al., 2011). Additionally, lameness is by far the first 

death causation among cattle, with a rate of 20% (NAHMS, 2007), which also causes financial damage 

to farms, especially when cattle losses occur in early productive age, where returns of invested money 

are negative. In Greece, the price of a healthy dairy cow in early productive age is in a scale of 

magnitude of 1000ϵ and returns gradually come mainly through milk and calf production. 

There are references of systems and methods that were developed in order to detect lameness 

objectively. Flower, Sanderson and Weary (2005, 2006) managed to detect early-stage lameness, with 

a motion capture system, using reflective markers in cows. This method is far from being available for 

commercial use, due to its non-automatic and time-consuming nature, the requirement of motion 

capture systems experts and the great upfront investment that is necessary for the acquirement of 

such a system in a farm. Van der Tol et al. (2004, 2005) and ̌  ̔Carvalho, Nass, Mollo & Massafera 

(2005) acquired pressure distribution data from cow hoofs, but these methods were never used for 

lameness detection. Rajkondawar et al. (2006) managed to develop a classification method that 

distinct cattle among healthy and with lameness, with the use of force plates and purpose-developed 

statistical models, but the decision-making models that were used, did not allow a precise assessment 

or progress of the problem, thus not allowing an objective early-stage detection from farms personnel. 

The purpose of this project is the development of a prototype of a system that is objective, 

reliable and automatic and will detect lameness in cattle, in an early stage of prevalence. Early 

detection of the problem serves the early treatment, successively resulting in more effective and rapid 

curing, improved welfare and health for cattle and reduced financial loss for the farms.  
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Methods 

The proposed preliminary level design of the system prototype is simplifically presented in 

Figure 2 and generally consists of the following described basic parts, which are the force plates in a 

walkway arrangement, an RFID ear tag system with a receiver and tags in all cattle ears and a PC 

running a purpose-built software that includes a user interface and a machine learning algorithm that 

supports the decision-making process. 

 

Figure 2. An overview of the Lameness system. 

 The force plates of the system, acquire the ground reaction forces of the vertical axis Z, of all 

limbs of cattle, passing by the walkway one by one. Force plates are being developed specifically in 

order to meet the project requirements, some of the most special of which, are the dirty, dusty and 

moist environment of installation of the system, the need to wash away mud from the top surface, the 

requirement of the levelling regulation of the system on top of non-flat surfaces such as soil, the 

constraints in surface materials that can be used due to injury hazards of cow hoofs and the necessity 

of easy replacement and availability in market of all walkway and force plates mechanical parts. The 

electronic parts of the force plates were also designed and built specifically for the project. Figure 3 

presents a typical load cell of a nominal weight of 500kg, like the ones that are used in force plates 

assembly and the two types of custom PCBs ς the analog and the digital circuit respectively. The PCBs 

were purpose-designed and built in order to meet the main project challenges, that sum up to the 

acquiring of several analog channels in a scale of magnitude of 100, with 24-bit precision, and a 

sampling rate of 1000Hz, producing packages of synchronised data. 

 

 
 

Figure 3. Shear beam load cell and custom designed and built PCBs for project needs. 

 

 The project implementation is based on already existing know-how, that was acquired from 
project team members. Specifically, Moustakidis et al. (2010) have already solved a much more 
complicated research problem, which is the detection of musculoskeletal problems in humans, at a 
rate of 97%, using ground reaction force data and machine learning algorithms. It is noted that this 
percentage is very high, compared to similar research results from other teams, which reach a 
percentage of reliability of 65%. 

  








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































