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Abstract 

 

The purpose  o f  this  study was to  determine the  appropriate  

pos i t ions  o f  palatal  bar  by  means o f  subject ive  evaluat ions  in  the  

subjects  who had the  discomfort  and di f f i culty  in  oral  funct ions ,  

the  e f fect  o f  palate  depth and that  af ter  the  insert ion in  palatal  

bar  under  rest ing condit ions  and funct ional  movements .  

In  the  f i rst  part  o f  the  study,  62  healthy dentate  subjects  were  

se lected͌   

They were  evaluated about  the  palatal  bar  o f  the  discomfort  and 

di f f i culty  in  oral  funct ions  immediately  af ter  the  insert ion was 

evaluated with Numerical  Rat ing Scale  (NRS)  and the  re levance  o f  

palate  depth as  wel l͌  

In  the  second part  o f  the  study,  subjects  were  se lected 22 in  the  

f i rst  part  o f  the  study at  random.  

Experimental  palatal  bars  were  est imated discomfort  and 

di f f i culty  in  oral  funct ions  at  immediately  af ter  and in  three  days  

in  wearing them.  

Within the  l imitat ions  o f  this  study͋ the  fo l lowing conclusions  

were  drawn͍  

1 .  Anter ior -poster ior  posi t ions  have a  s igni f icant  inf luence  

re lat ive  to  the  palate  depth on the  locat ion o f  the  palatal  bar .  

2͌ These  results  suggest  M type that  were  placed at  the  middle  o f  

the  palate  was appropriate  for  p lac ing palatal  bar  in  the  four  
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experimental  movements͌However͋ both A type  and P type  was 

di f fered a  l i t t le  f rom M type after  p lac ing these  bars  in  three  days .  

 

Key words͍ palatal  bar͋ subject ive  evaluat ion͋ discomfort͋

di f f i culty  in  oral  funct ion͋ locat ion o f  palatal  bar  
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ʷ� ƾ  

 

� ǒɖɦ0ɋɉ1 Ľ̨͋Ǆ2?3ǰʘ˷ØǄ/2�BdrVtcy0

ȿȬƐ2?3̠ńƐ4ǉō,.B?�. d͋rVtcy0˻Ç.˃Ŀ

�ʎEǂ@3/!B�,+�B͌  

Ł̽ 1 +1͋ʯ̽ʕ,�*²ŤǋǷ̶ʕ 62 øE˼Ɨ�͋ʯ̽ʕ0

�ʻɉˆ¦Eȷ� Ľ̨͋Ǆ2?3ǰʘ˷ØǄ/2�BŁ̽ȷdrVt

cyʱɐɌŽ/2�BȿȬƐ2?3̠ńƐ/)�*Ǩˁ�%͌9%͋

ìʨȑ�,0̏˴Ƈ/̏�*=ǨˁEÔ1%͌Ł̽ 2 +1͋ʯ̽ʕ,

�*Ł̽ 10ʯ̽ʕ 62ø0�3@Ȥ¡ȣ/ƙÅ�% 22øE˼Ɨ�͋

Ł̽ȷdrVtcyʱɐɌŽ3@ 3 ƽŽ/2�BȿȬƐ2?3̠ń

Ɛ0ʀǄɉĪÙ/)�*ǨˁEÔ1%͌$0ʁǚ͋drVtcy0˃

Ŀ�ʎ1 ì͋ʨȑ�0ź̭?A=ÑŽɉ�ʎ̏§0ź̭0Ƽ4Į��

�,4ə�C%͌9%͋drVtcy0ÑŽɉ�ʎ/̏�*1͋4 ɢ

̸0ʯǨ˷Ø͋!.a'͋~̶Ľ̨�0©Ɲ͋Ɇ̬˷Ø͋āĐ˷Ø2

?3ď~˷Ø/2�BcyʱɐɌŽ0ȿȬƐ2?3̠ńƐ0ˆ¦ʁ

ǚ/?A͋�drVtcy4˻Ç+�B�,4əĉ�C%͌%&�͋

̼Ù/?A 3 ƽŽ/1ÑdrVtcy2?3ŽdrVtcy/2�

*=�drVtcy,0ɍ˺1ō��.B¶ù=ə�C%͌  

 

ɼŲȷˌ͍drVtcy͋�ʻɉˆ¦͋ȿȬƐ̠͋ńƐ  

ǲĬʮ̵͍�ʻɉˆ¦/?BdrVtcy0�ʎȄĿ  
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ʉ� ʿ  

 

˿ÆŪʑǷʳʇ/2�* �͋³Äȴ0˃ˀ1ʑǷ0ĽĿ>ƬïǷ0

˜ƚ˧ȔEĕB}+̄ʷ+�B 1 )͌˿ ÆŪʑǷ0�³Äȴ0˃ˀ/2

�*�îǳ,.BĮ˴ʁĸ1̤͋C%�ʎ/�BʑǷŪ,ʑǷŪ͋ʑ

ǷŪ,̎ƣƬïʱʎ.-E˴ʁ!B̄ʷ.ǪƓʷɻ+�A Ǫ͋˳0{

 Ù/?(*ŴÙEĕB73 ǰ͋ʘÓÆƱ0ŻÒEǚ%!,�C*�

B 2 )͌Į˴ʁĸ1 1͋͊ŴĖ+�B 2͋͊Ɖʕ/˄Ņ�CBŷƑ+�B͋

3̹͊Ȭ0±ȜEȵ /��͋ 4͊ǷĀɿʍE̒ń�.�,�(% 4

)0ʷ�Eȗ%!ƃʷ4�B 3 )͌ Farrel l 1 )  > Abiodun @ 4 )1͋}̶

˿ÆŪʑǷ0�³Äȴ/ȷ�@CBĮ˴ʁĸ0ɢ̸>ǔƸ˼Ɨ0̟

1 ȵ͋ 0˄ŅƇ/ç8!ź̭EÛÆ/ʔƒ!Bƃʷ4�B,,=/͋

ǉ=ĵ9��Į˴ʁĸ1drVtcy+�B,ĥÿ�*�B͌9%͋

Farrel l 1 )1͋}̶˿ÆŪʑǷ/̴ȷ�CBdrVtcy1͋$0˃Ŀ

�ʎ/?(*1˺ĂƐEȵ %A Ɇ̬͋>āĐE̒ń!B�,=ĥÿ

�*�B͌drVtcy0˃Ŀ�ʎ0˻ú/̏�*1͋�,�*Ñd

rVtcy �͋drVtcy2?3ŽdrVtcy0 3 ɢ̸Eŋ˚/͋

ɢ�0ĥÿ 5 - 9 )4:@CB͌̇ʫ 5 )1͋drVtcy4Ɇ̬/ç8!

ź̭/)�*QIw]xTkM\vNrnEȷ�*Æǘ�%ʁǚ͋Q

ʬ̬0ĸ̬ʄʅǄ̎/ç8!ź̭1 �͋drVtcy2?3ŽdrV

tcy4ÑdrVtcy?A=Ŏ.� 9͋%Vʬ̬0Ħõ0ź̭1Ž

Ƽ0drVtcy7-Ŏ.3(%͋,ĥÿ�*�B͌ɪÀ 6 )1͋dr

Vtcy0˃Ŀ�ʎ4ìĊ0ˏ̬ǰʘ/ç8!ź̭Eǂ@3/!B

ɋɉ+͋Ɇ̬Ñ0ʮƋɭɭƭ̦ȌØEƞǬ,�*Æǘ�%ʁǚ͋ìĊ
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0ˏ̬ǰʘ/̏�*1 �͋drVtcy2?3ÑdrVtcy4ǋÌ

+�B�,Eəĉ�*�B͌̿ǯ 7 )1͋drVtcy0˃Ŀ�ʎ4ʟ

ɭ0ˏ̬ǰʘ/ç8!ź̭Eǂ@3/!Bɋɉ+ Ɇ̬͋Ñ0ʟɭɭȌ

ØEɭ̦ĕļɉ/Æǘ�%ʁǚ Ž͋drVtcy4ǉ=ǋÌ+�B�

,Eəĉ�*�B͌ǓȂ 8 )1͋drVtcy0˃Ŀ�ʎ4ˏ̬ǰʘ/

ç8!ź̭Eǂ@3/!Bɋɉ+ Ɇ̬͋0ǂɑƇ/̏!BƞǬ+�B

̬ĩʄʅǄ̎EÆǘ�%ʁǚ͋�drVtcy4ǉ=ǋÌ+͋Ñdr

Vtcy2?3ŽdrVtcy1>>ÕB�,Eəĉ�*�B ͌̓ ȵ

@ 9 )1 d͋rVtcy0˃Ŀ�ʎ4ä�ůËʘ/ç8!ź̭/)�*

Ǩˁ�%ʁǚ ä͋�ůËʘ50ź̭4ǉ=Į�3(%01ÑdrVt

cy+�A ä͋�ůËʘ50ź̭4ǉ=ō�3(%01�drVtc

y+�(%͋,ĥÿ�*�B͌�3�.4@͋Ñ˰0?�/drVt

cy0˻Ç.˃Ŀ�ʎ/̏�*1ƃ"�={Ŀ0ʁː1ſ@C*2

@"͋�9&�ǂ.Ȣ4ǹ�C*�B͌  

� ǒɖɦ0ɋɉ1 Ľ̨͋Ǆ2?3ǰʘ˷ØǄ/2�BdrVtcy0

ȿȬƐ2?3̠ńƐ4ǉō,.B?�.drVtcy0˻Ç.˃Ŀ

�ʎEǂ@3/!B�,+�B͌  

� � � �  
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ǔƸ,ƼȈ  

 

ǒɖɦ1͋�~0 2 )0Ł̽3@.B͌ �  

Ł̽ 1 +1͋ʯ̽ʕ,�*͋²ŤǋǷ̶ʕ 62 øE˼Ɨ�͋ʯ̽ʕ

0�ʻɉˆ¦Eȷ� Ľ̨͋Ǆ2?3ǰʘ˷ØǄ/2�BŁ̽ȷdrV

tcyʱɐɌŽ/2�BȿȬƐ2?3̠ńƐ/)�*ǨˁEÔ1% �͌  

9%͋ìʨȑ�,0̏˴Ƈ/̏�*=ǨˁEÔ1%͌  

Ł̽ 2 +1͋ʯ̽ʕ,�*͋Ł̽ 1 0ʯ̽ʕ 62 ø0�3@Ȥ¡ȣ

/ƙÅ�% 22 øE˼Ɨ�͋Ł̽ȷdrVtcyʱɐɌŽ3@ 3 ƽŽ

/2�BȿȬƐ2?3̠ńƐ0ʀǄɉĪÙ/)�*ǨˁEÔ1% .͌

2͋ǒɖɦ1͋ǂȏĮļ¯ȴķć�0ƕˊEë�%}+͋ʯ̽ʕ/ŋ

�*�Ñ/ɖɦ0ˣƾEÛÆ/ˎǂ�͋÷ƎEſ%}+ʬ(% ͉͌ ƕ

ˊȾò͋ A-0606͋ A-0704͊  

 

[Ł̽ 1]  Ł̽ȷdrVtcyʱɐɌŽ/2�BȿȬƐ2?3̠ńƐ

0Æǘ  

 

1͌ʯ̽ʕ  

� ʯ̽ʕ1͋¾˦ɁƉ4.�̶͋ìʚɵ/ǰʘȿŤ2?3Ɛʺ̠ńE

ˊ<.�͋­ƇǶŤăõEǋ!B²ŤǋǷ̶ʕ 62 ø͉ȼƇ 44 ø͋

ĴƇ 18 ø͋Ŧĝŧ͆ 22.3�2.8 Ǹ͊,�%͌  

� .2͋ɫ|ĮʞǷ2?3ìʨ̜ˡEǋ!Bʕ1̖Ĭ�%͌  

 

2͌Ł̽ȷdrVtcy  
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ǒɖɦ+1͋�³Äȴ0˿ÆŪʑǷEƍĿ�͋˃Ŀ�ʎ0ȿ.B 3

ɢ̸0Ł̽ȷdrVtcyEȷ�%͌   

Ł̽ȷdrVtcy͉cy͊1͋ɫ{ōʞǷ̎EÑǷ˿ìʨ³Ƿʖ

ʊ,Ŧʬ/ˠʬ!BÑƼğ͉ A ğ ͊͋ ɫ�ōʞǷ̎Eˠʬ!B�Ĳğ

͉M ğ ͊͋ 2?3ɫ�ĮʞǷ̎Eˠʬ!BŽƼğ͉ P ğ͊0 3 ɢ̸,

�%͌ʯ̽ʕ0}̶ǷÈEGtS`y\â˚ǔ+â˚Ƣſ�͋¡ǩȷ

ǭğE¡ʴ�%Ž͋ÔǡõğŪȷGM±tuSw͉^XqrtuS

w͋_YRw͋�̀͊Eȷ�*¡ʴ�%͉ Fig 1͊͌   

cy0ŊȈ1 Yaka @ 1 0 , 1 1 )0ƼȈ/Ș ͋ä� 1.5 z͋ť 7.0 z,

�͋ƺ̪ŷƑ1398�ğ+͋˭ʊ/1ɠʬɉ.ŷƑE���%͌   

cy0ʆƝ1 A͋ ğ+1ȮǷ2?3ɫ{ōʞǷìʨ³Ƿ̳˿0Gw

WyKY\͋M ğ+1ɫ{ōʞǷ͋ɫ�ōʞǷ2?3ɫ{ĮʞǷˮ

Ƃìʨ³Ƿ̳˿0GwWyKY\ P͋ ğ+1ɫ{ĮʞǷ2?3ɫ�Į

ʞǷìʨ³Ƿ̳˿0GwWyKY\EÌȷ�%͌   

9%͋cy0ʆƝ˿1͋ʱɐǄ0ɀɄEˋɆ#"͋įȥǷ0ŷƑE

̒ń�.�?�ɠʬɉ.ŷƑ,� ă͋õƣʾE̒ń�.�?�ăõɺ

Eȷ�*ăõƣʾEɗˊŽ͋ƃʷ/ƅ ˏƴEʬ(%͌   

cy1Ł̽�/ʙ̤�.�?� c͋y0ʆƝ˿,įȥǷ,ENrT

GHJamyUow\͉gS)͋SyRy͋ǖ�͊+ĖĿ�%͌   

 

3͌ìʨȑ�0ˀȖ  

� cy¡ʴǄ,÷ǫ/ ʯ͋̽ʕ0}̶ǷÈEGtS`y\â˚ǔ+â

˚Ƣſ�͋¡ǩȷǭğE¡ʴ�%Ž͋�~0ƼȈ/?A͋ìʨȑ�E

ˀȖ�%͌  
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1͊ìʨȑ�0ˀȖȢ,ĢȘŦ̪  

� ìʨȑ�0ˀȖȢ,ĢȘŦ̪0˃Ŀ1 Y͋aka @0ƼȈ 1 1 )/Ș *

ʬ(%͌ìʨǶ�˿/2�Bcy0ťż0ÑŽɉ�ĲȢ͉ A ğ͍ a͋

M ğ͍  m͋P ğ͍ p͊Eìʨȑ�0ˀȖȢ,�%͌9"͋}̶şñ³

�ÇǷ0ˮƂ̛ʼ̎0�Ȣ 2͋?3}̶şñ³ɫ�ĮʞǷˮƂʟ³ă

̲̮0 3 Ȣ/QjHpy͉mHMvQjpymwdT͋|̇͋ǖ�͊

0Tfw]tŏɩ4ƣʾ!B?�˃Ŀ�͉ Fig 2a͊͋ $0 3 ȢEʁF

&Ŧ̪E͋ìʨȑ�ˀȖ0%<0ĢȘŦ̪,�%͌ǒɖɦ+ȷ�%Q

jHpy0Tfw]tÀ˿/1 0.9 zż0ʢ͋!.a'͋Kylwm

yKy4êɸ�C*2A͋aYMŰkwRtǪ˳,.(*�B 1 2 )͌   

˃Ŀ�%ĢȘŦ̪3@KylwmyKyEôˀȖȢ9+Í˹�#

͉ Fig 2b͊͋ $0KylwmyKy0̋�Eìʨȑ�,�*aL T͉ [

SVtaLT͋ƻȝɴǰ͋ƻȝ͊Eȷ�*ˀȖ�%͉ Fig 2c͊͌ 3 3

Ɣ0ìʨȑ�͉ A ğ͍ Depth a͋M ğ͍ Depth m͋ P ğ͍ Depth p͊

Eô� 3 đˀȖ�͋$0Ŧĝ®EɯÅ�%͉ Fig 3͊͌   

2͊ìʨȑ�0dVywÆ̸  

� ôʯ̽ʕ/2�B Depth a͋ Depth m 2?3 Depth p 0Ŧĝ®E

ĢȘ®,�*˃Ŀ� Ģ͋Ș®Ǒȗ0®Eə�%ʯ̽ʕEìʨȑ�0ȍ

�Ntyi͉ S ʐ ͊͋ ĢȘ®�}0®Eə�%ʯ̽ʕEìʨȑ�0ȑ

�Ntyi͉ D ʐ͊,�%͌�@/͋ˀȖȢ a ,ˀȖȢ m 4�ʎ!

BìʨEìʨÑƼ˿͋ˀȖȢ m ,ˀȖȢ p 4�ʎ!BìʨEìʨŽ

Ƽ˿,�͋ìʨÑƼ˿2?3ìʨŽƼ˿0ô�/2�*͋ S ʐ, D

ʐ,0ɿõ#EdVywË/ 4 ʐ͋!.a' S-S͋ S-D͋ D-S͋ D-D

/Æ̸�%͉ Fig 4͊͌  
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4͌ʯǨ˷Ø,ȿȬƐ2?3̠ńƐ  

cyʱɐǄ0ȿȬƐ2?3̠ńƐEˆ¦!B̟0ʯǨ˷Ø,�*͋

Yaka @0ƼȈ 1 0 , 1 1 )/Ș ~̶͋Ľ̨�0©Ɲ Ɇ̬͋˷Ø ā͋Đ˷Ø͋

ď~˷Ø0 4 ɢ̸E˼Ɨ�% c͌yʱɐǄ0ȿȬƐ2?3̠ńƐ/̏

�*1 ͉͋ 1͊~̶Ľ̨�E©Ɲ�%̟0ȿȬƐ͉ R͉͊͋ 2 �͊ Ǥ0ʣ4

Ą�9�% -͋ 2?3KʬxQʬxVʬxrʬ̬EɆ̬�%̟0̠ń

Ɛ͉ Sp͊͋ ͉ 3͊ʯǨ̹ą+�Bfy^YZɷ 3g EāĐ�%̟0̠ń

Ɛ͉ C͉͊͋ 4͊āĐ�%fy^YZEď~�%̟0̠ńƐ͉ Sw͊͋ 0 4

̯ɋ/)�*ˆ¦Eʬ(%͌   

 

5͌ȿȬƐ2?3̠ńƐ0ˆ¦Ȉ   

cyʱɐǄ0ȿȬƐ2?3̠ńƐ/̏!Bˆ¦/1 �͋ 0͍̩ʱɐ,

÷ -3@ �͋ 10͍ʔ1@CBǉƊ0ȯƑ-0 11 Ǻ̝0 Numerical  

Rat ing Scal e͉ NRS͊1 3 )Eȷ�%͉ Fig 5͊͌ cy 3 ɢ̸͉ A ğ͋M ğ͋

P ğ͊0ʱɐ̰ū1rwWn,�͋ˆ¦ǄǏ1cyʱɐɌŽ,�%  ͌

cy0�ʎ0Īǈ/̟�*1 �͋0cyʱɐ/?Bź̭Eơ̖!B

ɋɉ+͋ǓȂ0ƼȈ 8 )/Ș * 2 ˵̎0̞̎E˃�%͌  

.2͋ʯǨ˷Ø1}˂0 4 +ə�%̰+ʬ�͋ʯ̽ʕ/1ȿȬƐ2

?3̠ńƐEÆ�*ˆ¦!B?�ƞə�%͌9%͋cy4ʙ̤�%ʯ

̽ʕ1͋ÁŬŁ̽Eʬ�9+ � ˵̎0Ǐ̎E˃�%͌    

 

6͌ʂˀʽǘ  

cy0˃Ŀ�ʎ4ȿȬƐ2?3̠ńƐ/ç8!ź̭/̏�*1 {͋

¸̂ʎÆƱÆǘEʬ(%͌$0Ž͋  Schef fé  ǨĿ/?Bĭ̄ǽ˨E
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ʬ(% ì͌ʨȑ�0dVyw4ȿȬƐ2?3̠ńƐ/ç8!ź̭/)

�*1 ì͋ʨȑ�0dVyw,cy0˃Ŀ�ʎ/̏!B�¸̂ʎÆƱ

ÆǘEʬ(%͌.2͋ã̙Ȳ 5͈Ǒȗ0Ħõ/ǋƎŠ4ĺĚ!B,�

%͌   

 

 [Ł̽ 2] ! Ł̽ȷdrVtcyʱɐŽ0ȿȬƐ2?3̠ńƐ0ʀǄɉ

ĪÙ  

 

1͌ʯ̽ʕ  

� Ł̽ 2 0ʯ̽ʕ1͋Ł̽ 1 0ʯ̽ʕ 62 ø0�3@Ȥ¡ȣ/ƙÅ�

% 22 ø (ȼƇ 14 ø͋ĴƇ 8 ø͋Ŧĝŧ͆ 23.5�3.2 Ǹ ),�%͌   

 

2͌Ł̽ȷdrVtcy  

Ł̽ 1 +¡ʴ�%͋ôʯ̽ʕ0cy 3 ɢ̸͉ A ğ͋M ğ͋P ğ͊E

¤ȷ�%͌  

 

3͌ȿȬƐ2?3̠ńƐ0ˆ¦Ȉ  

Ł̽ 1 ,÷ǫ/ c͋yʱɐǄ0ȿȬƐ2?3̠ńƐ/̏!Bˆ¦E

ʬ(%͌ˆ¦ǄǏ1͋cyʱɐɌŽ͋  3 ƽŽ0÷{ǄÏ͉ 17 Ǆ͊,

�%͌cy1ʒƽ0ˆ¦ǄǏ9+ʙ̤�.�?�͋NrTGHJam

yUow\͉gS)͋SyRy͋ǖ�͊/?BĖĿEʬ�͋ˆ¦Ž1

̖æȷĎ¿/*Ʃæ�%͌9%͋cyƩæɌŽ1͋TOy±wN2?

3ȐǼEʬ�.- c͋y4ƣʾ�*�%ǷĀɿʍ/µń4ȵ .�?

�̂ƒ�%͌.2͋cy4ʙ̤�%ʯ̽ʕ1͋ÁŬŁ̽Eʬ�9+ �
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˵̎0Ǐ̎E˃�%͌ �

 

4͌ʂˀʽǘ  

cy0˃Ŀ�ʎ4cyʱɐŽ/2�BȿȬƐ2?3̠ńƐ0ʀǄ

ɉĪÙ/ç8!ź̭0Æǘ/1 paired t - test Eȷ�%͌   

.2͋ã̙Ȳ 5͈Ǒȗ0Ħõ/ǋƎŠ4ĺĚ!B,�%͌   
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ʁ� ǚ  

 

 [Ł̽ 1]Ł̽ȷdrVtcyʱɐɌŽ/2�BȿȬƐ2?3̠ńƐ

0Æǘ  

 

ôʯǨ˷ØǄ0ȿȬƐ2?3̠ńƐ/2�B NRS 0TmG0Ŧĝ

®,ǬȘ°ŠE Fig6-8 /ə!͌  R +1͋ A ğ4 4.5�2.1͋M ğ4

3.9�2.0͋ P ğ4 5.2�2.6 +�A͋M ğ, P ğ,0̎/ǋƎŠEˊ

<%͉ Fig 6a͊͌   

Sp +1͋ A ğ4 5.2�2.4͋M ğ4 3.5�2.3͋ P ğ4 4.9�2.7 +�

A͋M ğ4 A ğ2?3 P ğ,ǽ˨�*ǋƎ/ō��TmGEə�%

͉ Fig 6b͊͌   

C +1 A͋ ğ4 3.7�2.8 M͋ ğ4 4.2�2.5 P͋ ğ4 5.7�2.7 +�A͋

P ğ1 A ğ2?3 M ğ,ǽ˨�*ǋƎ/Į��TmGEə�%

͉ Fig6c͊͌   

Sw +1͋A ğ4 2.9�2.2͋M ğ4 3.8�2.5͋P ğ4 5.9�2.9 +�

A͋ P ğ1 A ğ2?3 M ğ,ǽ˨�*ǋƎ/Į��TmGEə�%

͉ Fig 6d͊͌   

ìʨÑƼ˿/2�Bìʨȑ�0dVywÆ̸1 S͋ -S 4 17 ø S͋ -D

4 11 ø͋D-D 4 21 ø͋D-S 4 13 ø+�(%͌ìʨȑ�0dVyw

0ɍ˺1 R͋ Sp͋ C͋ Sw /2�BȿȬƐ2?3̠ńƐ/ǋƎ.ź̭

Eç8�.3(%͉ Fig 7a͋b͋ c͋d͊͌ 9%͋ìʨŽƼ˿/2�Bì

ʨȑ�0dVywÆ̸1͋ S-S 4 22 ø͋ S-D 4 8 ø͋ D-D 4 21 ø͋

D-S 4 11 ø+�(%͌ìʨȑ�0dVyw0ɍ˺1 R͋ Sp͋C͋ Sw
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/2�BȿȬƐ2?3̠ńƐ/ǋƎ.ź̭Eç8�.3(%͉ Fig 8a͋

b͋ c͋ d͊͌   

 

 [Ł̽ 2]  Ł̽ȷdrVtcyʱɐŽ0ȿȬƐ2?3̠ńƐ0ʀǄɉ

ĪÙ  

 

ʱɐɌŽ,ǽ˨�*ʱɐ 3 ƽŽ/2�* R͋ +1 P ğ0TmG4͋

Sp +1 A ğ0TmG4ǋƎ/ȔŎ�͋M ğ0TmG1 R , Sp 0�

"C/2�*=͋ʱɐɌŽ3@ō��®Eə�%͉ Table  1͊͌ ʱɐ 3

ƽŽ/2�* C +1 A ğ0TmG4͋ Sw +1 A ğ2?3 P ğ0T

mG4ǋƎ/ȔŎ�͋M ğ0TmG1 R 2?3 Sp ,÷ǫ/͋ C ,

Sw 0�"C/2�*=ʱɐɌŽ3@ō��®Eə�%͌!.a'͋

M ğ1Ľ̨Ǆ2?3�"C0ǰʘ˷ØǄ/2�*=ʱɐŵÉ3@ō

��®Eə�%͌  
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ʔ� ň  

 

1͌ɖɦƼȈ/)�*  

�͊Ł̽ȷdrVtcy/)�* �

²ŤǋǷ̶ʕEŋ˚/ d͋rVtcyǒ 4ȿȬƐ2?3̠ńƐ/

ç8!ź̭Eˆ¦!Bɋɉ+ Ł͋̽ȷdrVtcy1Ƭïʱʎ>ŪE

ǋ�.�drVtcy0:0ŷȯ,�% 9͌% d͋rVtcy1˲Ť͋

Ƿɟȷ̇œ+¡ʴ�CB4͋Ɇ̬͋āĐ͋ď~.-0ǰʘ˷ØEʬ(

%̟/͋Ƿɟȷ̇œ+¡ʴ�%drVtcy+1͋ƬïʱʎEǋ�*

�.�%<͋ìʨ˿3@ʙ̤!BîʘƇ4̿�͌$�+͋Ôǡõğ

ŪȷGM±tuSwEȷ�*cyE¡ʴ!B,,=/ c͋y0ʆƝ˿

,įȥǷ,ENrTGHJamyUow\+ĖĿ�% Ô͌ǡõğŪ

ȷGM±tuSw,Ƿɟȷ̇œ,0ʮ̪Ƈȯ0ɍ˺4ʟƐ/ç8!

ź̭Eîçɉ/ǉō̔,!B%</cy0ʮ̪1țȅ,� ͋̇ œ,u

Sw0ɍ˺/?Bź̭1îçɉ/ơ̖�%͌9%͋Ł̽Ǐ̎�1ʯ̽

ʕ/ ì͋ʚȓƟǄ/2�BŴę+0hrYRwN1˽�B?�ƞə�

%͌$0ʁǚ͋Ł̽�/cy4ʙ̤�%ʯ̽ʕ1͋Ł̽ � /2�* �

ø+�A͋ˍďɬ͋ȵ 50Ɗź̭1ˊ<@C.3(%�,3@Ľ¾

}=ċ̵1.3(%,ʔ1@C%͌9%͋cy0ʱɐǏ̎4 � ƽ̎,

ɓǏ̎+�B�,3@ ì͋ʚÀ/2�BüȀ/?Bź̭17,F-.

3(%,ʔ1@C%͌ �

�

�͊ìʨȑ�0dVywÆ̸/)�* �

� ìʨ1­�0ȵ +>>ʵ̣.ŷȯEþ�*2A͋�%4(*͋à
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{0ˀȖ®0:+1ìʨȑ�EƳ®Ù!B�,1ē̥+�B �� 	
 � � �͌ � �

$�+͋QjHpy͋aLT2?3¡ǩȷǭğEȷ�*͋ăõŦ̪

3@ìʨ}0ˀȖȢ͉ a͋m͋p͊9+0ĞɌ˥̤EˀȖ�%Ž͋ˀȖ

Ȣ 	 ,ˀȖȢ 
 Eû;ìʨÑƼ˿,͋ˀȖȢ m ,ˀȖȢ p Eû;ì

ʨŽƼ˿/Æ�%͌$�*͋ôˀȖȢ/2�BŦĝ®EKY\Jg®

,�*͋ìʨ0ȍ� S ʐ,͋ìʨ0ȑ� D ʐ,/Æ�͋ʯ̽ʕ0N

tyiEìʨÑƼ˿,ìʨŽƼ˿/2�B S ʐ, D ʐ,0ɿõ#/

?(*͋dVywË/ � ʐ͋!.a' S-S͋ S-D͋ D-S͋ D-D /Æ̸

�%͌�C@ � ʐ0Æ̸/ž�͋cyʱɐǄ0ȿȬƐ2?3̠ńƐE

ˆ¦� ì͋ʨȑ�4drVtcy0˃Ŀ�ʎ/ç8!ź̭/)�*Æ

ǘ!B�,,�%͌ �

3͊ʯǨ˷Ø/)�*  

~̶Ľ̨�1͋ăõ̿żEȄĿ!B̟/Ìȷ�CB 2 0 - 2 2 ).-͋�

ʮɉ.~̶�+�B͌�@/͋ǒɖɦ0�´Ł̽/2�*͋ôcyʱ

ɐǄ0~̶Ľ̨�/2�Bdr\NrnEʬ(%ʁǚ ʟ͋,cy4ƣ

ʾ�*�Bʯ̽ʕ4ˊ<@C%�,3@ ~̶͋Ľ̨�0©ƝEʯǨ˷

Ø,�*Ƣȷ�%͌  

drVtcy0�ʎ4Ɇ̬/ç8!ź̭/)�*1ɢ�0ɖɦ4

ʬaC*�B 5 - 8 )4͋$0ĮÝ1à̬ɰEŋ˚,�*�B 5 - 8 )͌�C

/ŋ�*Ŕʋ 2 3 )1Ɇ̬ˇ̽ȷƽǒˌŶ/̏!Bɖɦ/2�* �͋Ǥ0

ʣ4Ą�9�%-0Ƶɨ4 Ɇ̬͋ˇ̽Ǆ0ǨǞˌŶ,�*ǋȷ+�B͋

,ĥÿ�*�B͌�ʫ 2 4 )1�Ǥ0ʣ4Ą�9�%-EɆ̬!BǄ/

ǨÅ�CB͋ 10 ­0ôĸ̬0̦ǿɉ.dr\Nrn,ìʨŷƑ,0

̏§Eǂ@3/!Bɖɦ/2�* $͋0ʯǨˌ4ìʨŽ˿0ŷƑ,̏
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˴Ƈ4�B�,4əĉ�C%͋,ĥÿ�*�B͌̇ʫ 5 )1drVtc

y0Ɇ̬5ç8!ź̭/)�*Ǩˁ�%ɖɦ/2�* Ɇ̬͋Ǆ/ìʨ

,ʟ,EȰ<B̬,�*͋Kʬ̬͋Qʬ̬͋2?3Vʬ̬EʯǨ̬,

�*ȷ�*�B͌$�+ǒɖɦ+1͋Ɇ̬2?3ɆˌǄ/ʟ,ìʨ4

îçɉ/ũ�̪ɥ+ƣʾ!BʯǨˌ2?3ʯǨ̬,�* �͋Ǥ0ʣ4

Ą�9�%-2?3Kʬ͋Qʬ͋Vʬ͋rʬ̬EƢȷ�%͌  

āĐǄ͋ʟ1ăõ̪/̹ȬE˯!͋�B�1̹ȬEȽ<͋{)0ā

Đ̱ġ3@�0̱ġ/̹ȬEɠØ�# ì͋ʨ>Ƿ0ʟ̪,0̎+̹Ȭ

0Ƙ�)4�Eʬ� 2 5 - 2 8 ),�C*�B͌9%͋āĐ˷Ø1ìʚǰʘ

/2�B�ǰʘ+�B�,3@͋āĐ˷ØEʯǨ˷Ø C ,�*Ƣȷ

�%͌.2͋āĐ0ƼȈ/̏�*1 Manly @ 2 9 )0ɲÆȈ/Ș ͋f

y^YZɷ 3g EʯǨ̹ą,�͋ 20 đ0ʝȹāĐEʬa#%͌   

ʑǷŪ>Į˴ʁĸ/?Bìʨ0ʯʸ1ď~ǰʘ/ź̭Eç8!�

,4ĥÿ�C*�B 3 0 , 3 1 )͌9%͋āĐŽ0ď~0̟͋ìʚÀE̗ę

/!B%<ìʨ,ʟ0̎0ɧ̎1Ȱ�.B 2 5 , 3 2 - 3 6 )͌$�+͋ʯǨ˷

Ø,�*͋ď~˷Ø Sw EƢȷ�%͌.2͋ď~0ƼȈ/̏�*1͋

C ,÷{0ƼȈ+āĐ00'͋ď~�#%͌%&�͋C ,1Ë/ʬa

#͋ˆ¦�%͌  

4͊ȿȬƐ2?3̠ńƐ0ˆ¦/)�*  

ʑǷ/?B�ƆƐ.-0�ʻɉʷɻEłʻɉ/ˆ¦!B%<0ˆ

¦TOyt/1͋Visual  Analog  Scal e͉ VAS͊3 7 )͋Numerical  Rat ing 

Scal e͉ NRS 1͊ 3 ) V͋erbal  Rat ing Scale  ͉ VRS 3͊ 8 ) F͋ace  Rat ing Scale

͉ FRS͊ 3 9 ).-4�B͌  

Úɟ̱ġ/2�BȶɄ0�ʻɉˆ¦ 4 0 )͋Ƿɟ̱ġ/2�B̶̏ɰ
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ɃƉʕ0ȇɅ×ǚ0ÊĿ 4 1 - 4 3 )͋ʑǷȗˤŬ0ˆ¦ 4 4 , 4 5 )/1 VAS 4

ȷ�@CB�,4ĭ�͌�3�͋ĮĂ@ 4 6 )1½̕Ɖʕ0ɀɄ0ˆ¦

/2�*͋ VAS 2?3 NRS Eȷ�%ʁǚ͋Ɏ˗ţ1 VAS 0Ƽ4ˆ

¦Eʬ�>!�,đɮ�͋Ɖʕ1 NRS 4đɮ�>!�,ȿ.Bʁǚ

Eə�%͋,ĥÿ�*�B͌  

{Ƽ͋�Ǖ@ 4 7 )1͋ VAS 1?Aɽ3��ʻɉ.Ʉ:0ŴŬ>Ɛë

ƇEˆ¦!B�,4îʘ&4͋­�̎/?Bcr)�4Į��͋NRS

1ƳĹ>Ʉ:0ˎǂ.-0̰ūőŬ0%< ­͋�̎+0cr)�1Ɩ

1@CB͋,ĥÿ�*�B͌$�+͋ǒɖɦ+1͋  ʯ̽ʕ4đɮ�

>!�͋9%͋ʯ̽ʕ̎0cr)�Eîçɉ/ō��!Bɋɉ+͋ʯ

Ǩ˷Ø (R͋ Sp͋ C͋ Sw)/2�BȿȬƐ2?3̠ńƐ0ˆ¦/ �͋ 0͍

̩ʱɐ,÷ -3@ �͋ 10͍ʔ1@CBǉƊ0ȯƑ-0 11 Ǻ̝0

Numerical  Rat ing Scale͉NRS͊Eȷ�%͌   

 

2͌ʁǚ/)�*  

1 )� cy0˃Ŀ�ʎ/)�*  

� R +1͋ A ğ0TmG4 4.5�2.1͋M ğ4 3.9�2.0͋ P ğ4 5.2�

2.6 +�A M͋ ğ, P ğ,0̎/ǋƎŠEˊ<% �͌´Ł̽/2�*͋

~̶Ľ̨�E©Ɲ�%ȯƑ+0dr\NrnEƢſ�%ʁǚ͋  A ğ

2?3 P ğ+ʟ,cy4ƣʾ!Bʯ̽ʕEˊ<%͌!.a'͋~̶

Ľ̨�E©Ɲ�*�%/=̏a@"͋ A ğ2?3 P ğ+1͋ʟ,c

y,4ƣʾ�*�%îʘƇ4�A͋$0ʁǚ͋ A ğ, P ğ1͋M ğ

,ǽ˨�*̿�TmGEə�%,ʔ1@CB͌!.a'͋~̶Ľ̨�

E©Ɲ�%̟0ȿȬƐ,��ʻȢ+1͋cy1 M ğ4˻�*�B,
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ʔ1@CB͌  

Sp +1͋  M ğ4 A ğ2?3 P ğ,ǽ˨�*ǋƎ/ō��TmG

Eə�%͌ìʚɳʛ0Ɛʺ̑®/̏!Bɖɦ/?C2͋ʟŏ˿1ʟʊ

˿͋ʟǡ˿,ǽ˨�*ʾʺ͋Ʉʺ0̑®4���,Eĥÿ�*�B

4 8 - 5 0 )͌)9A͋Ɛʺ̑®0��ʟŏ˿4 A ğ+1ƣʾ!B�,/.

B͌9%͋KʬɆ̬+1͋�ʫ 2 4 )0ĥÿ3@ P ğ0:4ƣʾ�*�

B,ʔ1@C͋M ğ+1͋ A ğ?AƐʺ̑®4̿�ʟʊ˿4ƣʾ�͋

$�* P ğ?AɆ̬Ǆ0ƣʾ̴Ŭ1��,Ƥň�CB͌!.a'͋

ǒɖɦ0ʁǚ3@=Ɇ̬Ǆ/2�B̠ńƐ,��ʻȢ+1cy1 M

ğ4˻�*�B,ʔ1@CB͌  

C +1͋ A ğ2?3 M ğ1 P ğ,ǽ˨�*ǋƎ/��TmGEə

�% À͌ʫ@ 2 8 )1 ʤ͋ŧǋǷ̶ʕ0āĐǄ/2�Bìʨ50ʟę1͋

ÇǷ�̲˿2?3ǷÈűĀʊ ȭ͋/ɫ{2?3ɫ�ĮʞǷ�ˮ0ìʨ

ƹ̪/2�*ǉĮ,.(%͋,ĥÿ�*�B͌ǒɖɦ+1 P ğ4 A

ğ2?3 M ğ,ǽ˨�*ǋƎ/̿�TmGEə�*2A͋ʟę4Į

��˿�+̠ńƐ4Į��.B,ʔ1@CB͌ʟę4̿�,͋ä�>

ť0ŷȯEˊ˖!BƐʺ4?À̉/.BîʘƇ1̿�͌!.a'͋

āĐ˷ØǄ/2�B̠ńƐ,��ʻȢ+1͋cy1 A ğ=��1 M

ğ4˻�*�B,ʔ1@CB͌  

Sw +1 P͋ ğ4 A ğ2?3 M ğ,ǽ˨�*ǋƎ/̿�TmGEə

�%͌�Ŕ 3 2 )1ď~Ǆ/2�Bʟ˷Ø0ʽǘEʬ�͋}̶ÑǷ˿0

ʟę?A}̶ɫ{ōʞǷ˿2?3}̶ɫ{ĮʞǷ˿/2�Bʟę®

0Ƽ4Į��,ĥÿ�*�B͌ìʚÀE̗ę/!B%<͋Ɇȳ�%ʟ

ę4ìʨŽƼ˿/2�B̠ńƐ/ź̭Eç8�%=0,ʔ1@CB  ͌
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�%4(*͋ď~˷ØǄ0̠ńƐ,��ʻȢ+1͋cy1 M ğ3

A ğ4˻�*�B,ʔ1@CB͌%&�͋ǒɖɦ+1͋ Yaka @0Ƽ

Ȉ 1 0 , 1 1 )/Ș ͋ä� 1.5 z͋ť 7.0 z͋ŷȯ1398�ğ,�%4͋

ä�͋ť͋2?3ŷȯ4͋�C,1ȿ.Bcy0Ħõ1ȿ.(%ʁǚ

,.BîʘƇ1ú<"͋�Ž͋Ǩˁ�*��ƃʷ4�B͌  

2͊ìʨȑ�0ź̭/)�*  

ìʨȑ�0dVyw0ɍ˺1�"C0ʯǨ˷Ø/2�*= c͋yʱ

ɐǄ0ȿȬƐ2?3̠ńƐ/ǋƎ.ź̭Eç8�.3(%͌   

� ìʨȑ�4ȑ�.B, ǰ͋ʘ˷ØǄ/ʟ,cy4ƣʾ�/��.A͋

cyʱɐǄ0ȿȬƐ2?3̠ńƐ1ō��.B,ƤȖ�%͌�3�͋

ìʨȑ�,ȿȬƐ2?3̠ńƐ,0̏˴Ƈ1ˊ<@C" d͋rVtc

y0˃Ŀ�ʎEǨˁ!B̟/ìʨȑ�Eʔƒ!B�,0ƃʷƇ1ō

��,ʔ1@CB͌  

3͊cyʱɐǄ/2�BȿȬƐ2?3̠ńƐ0̼Ù/)�*  

R +0ȿȬƐ/2�*1͋  3 ƽŽ+ A ğ0TmG4ǋƎ/ȔŎ�

%͌ Sp +0̠ńƐ/2�*1͋3 ƽŽ+ A ğ0TmG4ǋƎ/ȔŎ

�%͌ C +0̠ńƐ/2�*1͋  3 ƽŽ+ A ğ0TmG4ǋƎ/Ȕ

Ŏ�%͌Sw +0̠ńƐ/2�*1͋3 ƽŽ+ A ğ2?3 P ğ0Tm

G4ǋƎ/ȔŎ�%͌{Ƽ+͋M ğ0TmG1!6*0ˆ¦̯ɋ͉ R S͋ p͋

C͋ S w͊/2�* P ğ2?3 A ğ,ǽ˨�*͋cyʱɐɌŽ3@ 3 ƽŽ

9+ō��®Eə�%͌!.a'͋ R͋ Sp͋ C 2?3 Sw 0ˆ¦ʁǚ

Eʈõɉ/Êƺ!B,͋ A ğ2?3 P ğ1͋cyʱɐɌŽ/2�*

1ȿȬƐ2?3̠ńƐ4 M ğ?AĮ��ȵ B4͋ 3 ƽŽ/1ǋƎ

/ȔŎ!B,,=/͋M ğ0®/ˮƣ!B¶ùEə�%͌M ğ/2
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�*1ʱɐŵÉ3@ȿȬƐ2?3̠ńƐ4 A ğ2?3 P ğ,ǽ˨�

*ō��͋3 ƽŽ/1̼Ù/?A�@/ō��.B¶ùEə�%͌%

&�͋ǒɖɦ/2�Bʯ̽ʕ0Ŧĝŧ͆1 23.5�3.2 Ǹ+�A͋ŧ͆

4̼Ù/ç8!ź̭1úĿ+�"͋�Ž͋Ǩˁ�*��ƃʷ4�B  ͌

 

� �}?A͋drVtcy0˃Ŀ�ʎ1͋ìʨȑ�0ź̭?A=ÑŽ

ɉ�ʎ̏§0ź̭0Ƽ4Į���,4ə�C%͌9%͋drVtcy

0ÑŽɉ�ʎ/̏�*1͋4 ɢ̸0ʯǨ˷Ø͋!.a'~̶Ľ̨�0

©Ɲ͋Ɇ̬˷Ø͋āĐ˷Ø2?3ď~˷Ø/2�BcyʱɐɌŽ0ȿ

ȬƐ2?3̠ńƐ0ˆ¦ʁǚ/?A͋M ğ!.a'ìʨ�Ĳ˿/˃

Ŀ!B�,4˻Ç+�B�,4əĉ�C%͌%&�̼͋Ù/?A 3

ƽŽ/1 A ğ2?3 P ğ/2�*=͋M ğ,0ɍ˺1ō��.B¶

ù=ə�C%͌  
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ʁ� ː  

 

²ŤǋǷ̶ʕEŋ˚,�*͋3 ɢ̸0Ł̽ȷdrVtcy͉Ñdr

Vtcy͍A ğ͋�drVtcy͍M ğ͋ŽdrVtcy͍P ğ͊E

¡ʴ� ʯ͋̽ʕ0�ʻɉˆ¦,�*Ľ̨Ǆ2?3ǰʘ˷ØǄ/2�B

drVtcy0ȿȬƐ2?3̠ńƐEƅȷ!B,,=/ ì͋ʨ0Į�

�/?Bź̭>drVtcyʱɐŽ/2�BȿȬƐ2?3̠ńƐ0

ʀǄɉĪÙ=£#*Æǘ!B�,/?A d͋rVtcy0˻Ç.˃Ŀ

�ʎ/)�*ǨˁEÔ1͋�~0ʁːEſ%͌  

1͌drVtcy0˃Ŀ�ʎ1͋ìʨȑ�0ź̭?A=ÑŽɉ�ʎ̏

§0ź̭0Ƽ4Į�3(%͌  

2͌drVtcy0ÑŽɉ�ʎ/̏�*1͋M ğ!.a'ìʨ�Ĳ˿

/˃Ŀ!B�,4˻Ç+�B�,4əĉ�C%͌  

3̼͌Ù/?A 3 ƽŽ/1 A ğ2?3 P ğ/2�*=͋M ğ,0ɍ˺

1ō��.B¶ù4ə�C%͌  
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˔� ˬ  

 

ɣEɾ1B/�%A͋ɾĶƀƞŌ͋ƀ̫ƪE˞A9�%ǰʘ©ĺđ

Ɓļ˓ŭ � ǷɟʳʇļÆ̅ � ĮŜĀȇưƠ/ä�ƀɚȻ�}99!  ͌

9%͋ːƵ0ŉǞ/�%A͋ƀƞŌ͋ƀǠ̐E˞A9�%ǰʘ©ĺ
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Figure legends 

  

Fig  1� Three types  o f  experimental  palatal  bars .  

a :  Anter ior  palatal  bar  (A type)  

b :  Middle  palatal  bar  (M type)  

c :  Poster ior  palatal  bar  (P  type)  

Fig  2� Three measurement  points  o f  palate  depth.  

Fig  3� An example  o f  the  palate  depth measurement.  

a :  Sett ing  o f  the  reference  plane by  dental  surveyor .  

b :  Each point  for  p lac ing the  bar  measured to  the  reference  plane 

by  used o f  the  carbon markers.  

c :  Measurement  o f  length o f  the  carbon marker  as  a  palate  depth.  

Fig  4� Combinat ion o f  depth categor ies  o f  palate  at  each 

measurement  points .  

Fig  5� Numerical  Rat ing Scale  (NRS)  used in  the  present  study.  

For  the  registrat ion o f  d i f f i culty ,  a  s imi lar  scale  was used,  where  

‘d iscomfort ’  was  replaced by  ‘d i f f i culty ’ .  

Fig  6� Comparison o f  d iscomfort  score  for  each bar  appl iance  

under  various  condit ions .  

a :  mandibular  rest  pos i t ion   

b :  speaking 

c :  peanuts  consumption   

d :swal lowing 

e :rader  chart  for  each bar  appl iance  under  various  condit ions  



 
 

R :  mandibular  rest  pos i t ion   

Sp:  speaking 

C:  peanuts  consumption   

Sw:  swal lowing 

Stat ist ical ly  s igni f icant  di f ferences  are  labeled with di f ferent  

letters  on each parameter .  

Fig  7� The ef fect  o f  palate  depth in  anter ior  region on discomfort   

score  o f  subject ive  evaluat ions .   

a :  R� b:  Sp� c :  C� d:  Sw 

Fig  8� The ef fect  o f  the  depth o f  palate  in  poster ior  region on 

score  o f  subject ive  evaluat ions .                                                                                                                                                                                                                                                                                                                                                                                                                                                                  

a :  R� b:  Sp� c :  C� d:  Sw 
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