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1. ȳɁɭƸ�ȭȩ 

1.1 ɭƸ�ʬƑ 

˳ɰ[o�o�<Ë˩Żɩ; K/ 70%:ƗË)O5�N7)O2ƾHĭAʄPO

5�NìȦʄȋ;�469N[1-2]�ICUŻɩ: %N˳ɰ[o�o�;ƗË˻ţ</;˗ȥ

ţQɨ�O=2BCÌŻɩ:ƗË)O5�N7ɨ�LON�˳ ɰ[o�o�:<ǄǓ˳ɰ[

o�o�2×Ű˳ɰ[o�o�2ǄǓƗËğ×Ű˳ɰ[o�o�2ˈǊț[o�o�98;

ɀ˾"9N"28;[o�o�HʂɊÐ:ƗË)OND7!Lǰ*5¾ʌŹ"j�;ìȦʄ

ȋ6<9A2/OL:KNă¹ȥ:KMË˩ǂˣť˟IË˩agqĨĮ98;ʳ;ũ˷Q#

1I[3-5]�ʂɊÐ[o�o�ƗË:³�ă¹ȥ:<2ʂǐȥ2˳ɰȉ2[o�o�ſǍȥ9

8"ƕ&LO[6-11]2/OL;�g^yR^k�7*5<ƗË˓µ�ƗË)O5�N[o�

o�;ɀ˾�ɖǆ�[o�o�cUh�r�ne�_Ʈǵ�ɠŸƗË;ǀȌ�ƗËǂˣ�Ƌ

�ʀà98"ɨ�LO5�N[9-10, 12-14]� 

ICU6ƗË)ON[o�o�;ɀ˾;âă<2×Ű˳ɰ[o�o�;âă"ĭ�

[15]�×Ű˳ɰ[o�o�;ă¹ȥ<˗ɍ:9ND7"ĭA/OJ�ĭA;ȳɁĢĊ")O

5�N"[16-18]2ǄǓ˳ɰ[o�o�: �5< ICUĬ6;ĢĊ"Ƨʏ)ONȿţ6[6]2

ICU: �5<ňʲŻɩIƋ�)ONʀà;ˎ�98H9M2˳ ɰȉI[o�o�ˤˋʂǸ

ſǍȥ;ȧș˻ţI/;�g^yR^k�:ˤ*5<ƵL!:935�9��˄ ŞĢĊ)O

1ȳɁ:KO=2ICU: %NǄǓ˳ɰ[o�o�ȝǈ;˳ɰȉ K>ă¹ȥ;˻ţ<2

24.7% (45/1000 catheter days) K> 41.9% (25.5/1000 catheter days):Hø?7)O5 M2

ICUĬ6;˳ɰȉȧș˻ţ;ĢĊ" K/ 15%ȿţ69ND7QɨƁIN72ICU6;ǄǓ

˳ɰȉȧș˻ţ<̄A2/;�g^ĖĵQƵL!:IND7"űʎ69N7ɨ�LON

̉ICM 2016 PMID 27734108 �̊2013Ş: ICUËŁŻɩQňʲ7*1 RCT6×ǂ:ƗËIN

[o�o�Q×Ű˳ɰ[o�o�7ǄǓ˳ɰ[o�o�:âM«%1ȳɁ"9)O1"2/

;Ʒ;˳ɰȉ;ȧșȖ<[o�o�ˤˋʂǸſǍȥHĉG1âă7*5 28.1%7ĢĊ)O

5�N[19]� 

ǄǓ˳ɰ[o�o�;˳ɰȉȧȥ:<˳ɰ[o�o�!LƋ�)ONʀà;ˤ�

"ɨ�LO5�N"2ICU: �5<ĭɀĭǛ;ʀà"Ƌ�)O2!4˖ăĪé"ƄŶ)O

Nʀà"ĭA2ĻÌ:ňIN˖Ɓ"KMűʎ69N�ŭǈ<×Ű˳ɰ[o�o�!LƋ�)

OND7"ű˺6931ƴěàH˄Ş6<ǄǓ˳ɰ[o�o�!L6Hǭ˂ȩĻÌ:Ƌ�

þɮ69ND7Qȶ*1ĢĊH9N"[20]2ǃ2ĻÌŹ:ˤINē˽<ʕǰ)O5�9��

ìȦŭ�ɩ;ĭA<ǄǓ˳ɰ[o�o�:ˤPNô˫Ź:4�5;ʤʮ"Ǣ%5�Nþɮ

Ź"9M2/;K�9×6/;ĻÌŹQ̄GN1G:< ICUŉŭ/ŉ°ʀàŚI/;æǌ;

ąɇ;Ʀɫ"9)O5�ND7"űʎ69N7ɨ�LON"2/;ĻÌŹ"8OB8ƏÀ)

O5�N!<Ľ!6<9�� 
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ICU: %NǄǓ˳ɰ[o�o�QĻÌ:ɊȘ*˳ɰȉQ�˥IN1G:<2/;

ȧș˻ţI�g^yR^k�2/*5Ƌ�)O5�Nʀà7/;˖ăQʩǎINűʎ"9M2

ǅȳɁ6</OL;ȗȓQʩǎIN�D12/OL;�tk��_;1G; ICUŉŭ/ŉ°

ʀàŚ98;Ȭʑ·Û"Żɩ�ŬIìȦɚǿ:��Nũ˷QʩǎIN� 

 

1.2ȭȩ 

��ǄǓ˳ɰ[o�o�:KN˳ɰȉ;ȧș˻ţ7/;�g^yR^k�;ʩǎ 
��ICU6ƗË)O5�NʂɊÐ[o�o�;ɀ˾7˻ţ;ʩǎ 
��˳ɰ[o�o�ɊȘ: %NĻÌŹʟ½7 ICUŉ°/ŉŭʀàŚ;ǀțŹʟ½ 
 

2. ȳɁpdU� 

ßć#a��qȳɁ 

 

3. ňʲ79Nʉ̃ɩø>[o�o�;ˑĽ 

3.1 ňʲŻɩ̍ˋɟIN 3�ƿˣ:ňʲ79N ICU:ËŁ*1ÌŻɩ̉ ×İƯʛ: %Nw

U�nqȳɁ<ˋɟIN 2ˌˣ�̊ 

3.1.1 ˏǑġȃ 

�ƭ1: ICU:ËŁ*1ÌŻɩ 

3.1.2 ˪Ĭġȃ 

�18ǨǃȂ 

�ȳɁ÷äƐĈQȶ*1ģă 

�Əŧì"ȳɁ÷äė˰7ØƬ*1ģă 

3.2 inoT�_̍ Ʋǅ˯×ǲȦìĸ²˯×ǲȦŉˠìƯʛ/ƲǅƥŸìĸ²ƥŸȾŉˠìŉ

ˠìƯʛ; ICU 

3.3 ňʲ[o�o�̍ǄǓ˳ɰ[o�o�2×Ű˳ɰ[o�o�2ǄǓƗËğ×Ű˳ɰ[o

�o�2ˈǊ[o�o�2ɬçɰ[o�o�2çɰ[o�o�̉ġǅȩ:< ICU6ƭ1:

ƗË)O1[o�o�Qňʲ7IN"2ÌƩʩǎ7*5 ICUËŁß:ƗË)O1[o�o

�Hňʲ7IN�ƗËģƇIƗËɩ;żĢQʩǎIN�̊ 

3.4 ȳɁǂˣ 

wU�nqȳɁ̍2017Ş 7ƿ 3Ʋ!L 7ƿ 15ƲD6; 2ˌˣ 

ǅȳɁ̍2018Ş 1ƿ 1Ʋ!L 3ƿ 31Ʋ 

 

*wU�nqȳɁ:5p�kú˯˸ȭ2ȳɁǂˣ;ÑǗʙQʄ�2p�kËãp�kËãe

�qIËãy��m��q;¸ƅQʄ�� 
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4. ňʲɩȨ˝;ƈ˹ 

ŻɩȨ˝<®�;ƈ˹6ʄPON 

4.1 ŻɩżĢ<2ĂƯʛ6ɔ98:ʚË*2ǅȳɁț; REDCap:ˊI!:ʚËIN�ʀà

żĢ<�Ʋ(7:˱ĵ[�o;˗ȥ˓ˠego�;Ƞ˵̉ƷɐÖȠ˵2ʀàəƅȠ˵̊Q]

�{m�*52/O0O:Ưʛȡā�Żɩȡā�ƲƷQʚËIN�ʀàəƅȠ˵;/O0O

;ʀà:ȡāQ4%N̉A, B, C, D, ���̊�ƷɐÖģ˵;Ƌ�ʀà/O0O:Ƌ���q

ȡāø>ʀàəƅȡāQ4%N̉A-1298̊�ʀàżĢ<{��qSVq*1ɔ<Żɩ(

7:D7G52ˆÓȥ»Q 1ˌˣ(7:×İƯʛ:˔ˇIN�˔ˇƮǵ<Ùɔ 1:ĽGN� 

4.2 ȳɁƏŧɩ<̋ŻɩȨ˝żĢ:ʥM"ȧʒ*1ģă<̋ˊI!:p�k�uf��qi

�k�:ˋɜ*̋Ȩ˝żĢ;ÂǥQʄ�� 

 

1p�k�uf��qi�k� 

�ȜɡăȤ˩˯×ǲȦȾ 

E-mail: yasuda.hideto@kameda.jp 

 

1p�k�uf��qʵ°ɩ̍ 

�ȜɡăȤ˩˯×ǲȦȾ� œǅ� ɸŝ 

ƇĜĝ̍ïɾȰ̅ŗŘǉȟ 929 

˱ʡ: 04-7092-2211  Fax:04-7099-1191 

 

5. ʔņ�Ǘǎ˸ȭ7g`f��� 

5.1 ʔņ˸ȭ 

ƯʛżĢ̉ĂƯʛ;ÇȘĴď²ƊʤŬ: REDCap@Ëã̊ 

�Ȥ˩ȤŢƩ 

�ICUȤŢƩ 

�ICUŉŭì̉ŬǂȳÂì®�̊;ǀȌ̉ŉŭ;ƷˣHĉF̊ 

�ICUȯʯ·Û̉ȯʯŚ̍ŻɩƩ̊ 

�ICUȤǕŉŭ/ŉ°ŉ°ʀàŚ;ǀȌ̉ʀàƋ�:ˤINˤ�:4�5̊ 

�ICU: %NʀàƋ�ǜȃéňɈ;ǀȌ̉ʀàƋ�;ǜȃéƦɫI˖ăȼŲʇ98̊ 

�˳ɰ[o�o�:ˤ*5ŉˠȩ:q��t�_)O1ȯʯŚ (IV nurse);ǀȌ 

�˳ɰȉ;ʝƬġȃ;ǀȌ 

�[o�o�ˤˋſǍȥ;ʝƬġȃ;ǀȌ 

�[o�o�;Ľǂ¤Ɵ;ǀȌ̉[o�o�;ɀ˾ǫ:̊ 

 

ŻɩġǅżĢ̉ŻɩȨ˝Ʒ: REDCap@Ëã̊ 
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�Ş̇ 

�ŹÙ 

�ˀ˟ 

�·˗ 

�ƱŪǩ (charlson index, ̄ʂě, ɯʺȢŜȥ) 

�˗ȥţgaS̉APACHE2�SAPS2�SOFÅ 

�Ȥ˩Ë˩ŞƿƲ 

�ICUËŁŞƿƲ 

�ICUËŁɚʿ̉ƈʅŁ̉�Ľ�ɠŸ̊�ȤǕ�ƥŸĬǈ�ˁ˩̊ 

�ICUËŁȘȝ 

�ICUËŁƷ:I6:ƗË)O5�N[o�o�̉˳ɰ[o�o��çɰě�U�̊ 

�[o�o�ƗË˓µ 

�[o�o�;ǆʺ�cUh̉ĒčĆ;ʚ˃̊ 

�r�ne�_Ʈǵ (\�j2ǃȄɽr�ne�_2Ȅɽr�ne�_2^��|]ef�

ËMr�ne�_) 

�ŧʢ[o�o�ǫ: ICUËŁƷ:Ƌ�)O5�NʀàżĢ̉˱ĵ[�oQ]�{m�*

5×İƯʛ:ˇN�×İƯʛ6əƅ2Ƌ�ǂˣ2Ƌ�ˊţQú˯IN�̊ 

 

[o�o�ˤˋżĢ̉ Day 1!LˆÓD62[o�o�ǫ:ʚ˝�Ʋ4REDCap@ËãIN̊ 

. [o�o�ƗËƷżĢ 
�ƗË)O5�N[o�o�;ɀ˾̉˳ɰ[o�o��çɰě�U�̊ø>ƗËģƇ�ƗË

ɩ 

�[o�o�ƗË˓µ 

�[o�o�ƗËƲƷ 

�[o�o�ƌöƲƷ 

�[o�o�;ǆʺ�cUh̉ĒčĆ;ʚ˃̊ 

�r�ne�_Ʈǵ (\�j2ǃȄɽr�ne�_2Ȅɽr�ne�_2^��|]ef�

ËMËMr�ne�_) 

�[o�o�ƗËƷ;ǺǬʀ 

�[o�o�ƗËƷ;ʽ˶Ƕ;ºț;ǀȌ 

�[o�o�ɂÜƷ;ɂÜĕƩ 

�˴ȄɽƈʈºțǀȌ2Ȅɽƈʈ;ǀȌ 

 

� Ʋ4;ʟ½˸ȭ/[o�o�ƌöƷżĢ 
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�/O0O;[o�o�!LƋ�)O1ʀàżĢ̉ ˱ĵ[�oQ]�{m�*5×İƯʛ:

ˇN�×İƯʛ6əƅ2Ƌ�ǂˣ2Ƌ�ˊţQú˯IN�̊ 

�[o�o�ÜË˓;Ƈʏ̉4Ʒˣǫ̊̍̉pain, redness, erythema, swelling, venous cord7˟

), steak formation (induration)2fever98Qʚ˃̊ 

�r�ne�_Ʈǵ (\�j2ǃȄɽr�ne�_2Ȅɽr�ne�_2^��|]ef�

ËMËMr�ne�_) 

�[o�o�ƌö;ǀȌ2ƲƷ2Șȝ (�ʎ:931!L2Ľǂ¤Ɵ2ă¹ȥQʤG1!L) 

�ŧʢ[o�o�ƗËǂˣ×;ſǍȥ;ǀȌ7/;ɀ˾ 

�Major complication;ǀȌ̉˳ɰȉ̉ʝƬɩHʚ˃IN̊2[o�o�ˡĦ2[o�o�

ˤˋſǍȥ2ɽʂȥ2çɰɂÜ2ʂɱ2ʂɊĬȅÓ2ȻɚƠÉ2ɲƠÉ2ȪɳĩǪ2a�w

�q��qȥÅɦ̊7/;ƲƷ 

�IV nurse;ˤ�;ǀȌ 

�ICUŉŭ/ŉ°ʀàŚˤ�;ǀȌ7ˤ�Ðń̉ ˖ăI��q:ˤINmWn^Ǡǚ;ǀȌ̊ 

 

ŻɩˁśżĢ 

�ICUˆÓŞƿƲ 

�ICUˆÓƷˁś 

�Ȥ˩ˆ˩ŞƿƲ 

�Ȥ˩ˆ˩Ʒˁś 

�ICUǪ£;ǀȌ 

�˩ÐǪ£;ǀȌ 

�Ǫ£ƲƷ 

 

5.2 ʔņg`f����ʔņƮǵ�ʔņɩ 

�[o�o�ÜË˓;ʔņˣ˭̍ƏŧìŚH*A<ȯʯŚ" 4Ʒˣ: 1ĕʄ�� 

�ƏŧȯʯŚH*A<ƏŧìŚ<Ă4;ØƬ6˳ɰȉ!Ĉ!QØƬIN�˳ ɰȉ;ƾɘʝƬ

<×İƯʛ6ʄ�� 

 

5.3 /;ª;p�k 

ĂɀĽɧ 

�Major complication̍˳ɰȉ2[o�o�ˡĦ2[o�o�ˤˋʂǸſǍȥ2ɽʂȥ2çɰ

ɂÜ2ʂɱ2ʂɊĬȅÓ2ȻɚƠÉ2ɲƠÉ2ȪɳĩǪ2a�w�q��qȥÅɦ 

�˳ɰȉ̍Phlebitis Scale developed by the American Infusion Nurse Society, 2006[21];Ľɧ:ŭ

� 

�ſǍ̍IDSA/SHEA[22]H*A< CDC[23];Ľɧ:ŭ� 
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�ʀàƋ���q98;ˏÕŹ:ˤ*5<ȳɁəɣ;ʀàŚ:KMØƬIN 

�IV nurse;Ľɧ̍ĂƯʛ;ġȃ:KN 

 

5.4 �tk��_98 

�Żɩ˅ʾȖ̄ć�;1G:Ľǂȩ:Ưʛ�tk��_Qʄ��/;Ʈǵ;�47*52�

�l�:Ưʛ7ňʲŻɩQˑĽ*52pf[�6ÜË˓QƢũ*2×İƯʛ6;ʝƬʝƬ7

ɎţQăP.N��tk��_Ʈǵ;ʣɗ<Ùɔ 2:ĽGN� 

�ȳɁ;ʺć�;1G:żĢvUSgňɈ7*5ʝƬm��q98QțžIN� 

 

6. ʕǊ;Ǚʎ 

6.1 �ʎʟ½˸ȭ2áǣʟ½˸ȭ;Ľɧ2c�{�cUh 
�ʎʟ½˸ȭ̍ 

1. ǄǓ˳ɰ[o�o�: %N˳ɰȉ;ȧșâăø>ǄǓ˳ɰȉ;�g^yR^k�;Ǝ
Ó 

áǣʟ½˸ȭ̍ 

1. ǄǓ˳ɰ[o�o�: %Nmajor complication;ȧșâẳcomposite outcome̊ 
2. ICU: %NĂɀ˳ɰ[o�o�;ƗËȓǳ̉ǄǓ˳ɰ[o�o�2×Ű˳ɰ[o�o
�2ǄǓƗËğ×Ű˳ɰ[o�o�2ˈǊ[o�o�2ɬçɰ[o�o�2çɰě[o

�o�̊ 
3. ǄǓ˳ɰ[o�o�ˤˋʂǸſǍȥ;ǀȌ 
4. Ăɀʀà;Ƌ���q;ĲŧŹ 
5. ICUŉ°/ŉŭʀàŚ;æǌ 
 

6.2 �9ʕǊƮǵ 
�ʎʟ½˸ȭ̍ 

.˳ɰȉȧșâă̍âă K> 95%Á˼ëˣ 

�˳ɰȉȧșƩ̍1000[o�o�ƗËƲ91M;˳ɰȉȧșƩ 

Marginal Cox regression analysis̉repeated measurement:9NþɮŹ"̄A2/;ģă:<

marginal Cox regression analysis̉ƷˣQɨƁINģă̊H*A< mixed effect model̉ƷˣQ

ɨƁ*9�ģă̊6ʕǊQʄ�̊ 

0 ǄǓ˳ɰȉ;�g^yR^k�;ƎÓ̍Marginal Cox regression analysis2D1<2
mixed effect model 

ˬőĖĵ̍Żɩ 

ÎĪ˙ (25Ä)̍Ş̇2ŹÙ2BMI2˗ȥţgaS2ƗË˓µ2[o�o�;cUh2r�

ne�_Ʈǵ2ǺǬʀ2Ȅɽƈʈ;ǀȌ2ɂÜĕƩ2ʽ˶Ƕºț;ǀȌ2ƗËǂˣ2ËŁɚ
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ʿ2ʀàŚ;ǀȌ̉ ǜȃéňɈ;ǀȌHĉF 2̊˳ ɰȉ;�g^"̄�7�Ž)ONʀà ([

�V�2[oa���2t[�fx�210%®�;zrVɏ2˳ɰǏ̀�ȥ»Ʃ"ĭ%O=

)L:ª;ʀàHǗʙIN�); Time-weighted average (TWA)2IV nurse;ǀȌ2ȯʯ·Û 

 

*ʀà; TWAʘɉƮǵ 

1. [�V�̍ȇţ (mEq/L)2ˊţ (ml/hr)2Ƌ�Ʒˣ (hr)!L2ȇţ*ˊţ/1000 (mEq/hr);

w���kQ¸ƅ*2D;w���k:ň*5 TWAQʘɉIN 

2. [o[oa���̍[oa��� Index (�g/kg/min)Q¸ƅ*2D;w���k:ň*5

TWAQʘɉIN 

3. t[�fx�̍ȇţ (mg/ml)2ˊţ (ml/hr)2Ƌ�Ʒˣ (hr)!L2ȇţ*ˊţ (mEq/hr);w

���kQ¸ƅ*2D;w���k:ň*5 TWAQʘɉIN 

4. zrVɏ̍ȇţ (g/ml)2ˊţ (ml/hr)2Ƌ�Ʒˣ (hr)!L2ȇţ*ˊţ (g/hr);w���k

Q¸ƅ*2D;w���k:ň*5 TWAQʘɉIN 

5. ˳ɰǏ̀̍ǹˈěǭ2ˊţ (ml/hr)2Ƌ�Ʒˣ (hr)!L2ǹˈěǭ*ˊţ (ml/hr);w��

�kQ¸ƅ*2D;w���k:ň*5 TWAQʘɉIN 

 

áǣʟ½˸ȭ (�˓< Post-hockʕǊ6ʄ�)̍˳ɰȉȧș;ǀȌ6; 2ɦˣǭ˂6<2ˋɟ

ĪƩ< tǗĽ2[ob�[�p�k<[U �ǗĽH*A< Fisher exactǗĽQʄ��/O

:ä�52repeated measurement69ND7!LŻɩQĪ˙æǌ7*1 mixed effect model:

5ǗʞIN�ęĽæǌ<2Ş̇2ŹÙ2BMI2˗ȥţgaS2ƗË˓µ2[o�o�;cU

h2r�ne�_Ʈǵ2ǺǬʀ2Ȅɽƈʈ;ǀȌ2ɂÜĕƩ2̔ ˶Ƕºț;ǀȌ2ƗËǂˣ2

ËŁɚʿ2ʀàŚ;ǀȌ̉ǜȃéňɈ;ǀȌHĉF̊2˳ɰȉ;�g^"̄�7�Ž)ON

ʀà ([�V�2[oa���2t[�fx�210%®�;zrVɏ2˳ɰǏ̀�ȥ»Ʃ"

ĭ%O=)L:ª;ʀàHǗʙIN); Time-weighted average (TWA)2IV nurse;ǀȌ2ȯʯ

·Û27IN�Ăɀʀà;Ƌ���q;ĲŧŹ2˖ăȼŲ;ʀà;ºțȓǳ2ICUŉ°/ŉ

ŭʀàŚ;æǌ: �5H�ʚ7ąǛ;ƈǵ6ǭ˂IN� 

�ǄǓ˳ɰ[o�o�: %N major complication;ȧșâă̍/O0O"ȔɄ*1[o�

o�7¯Ľ*óɒ: major complication;ȧșâăQɉÓ*2/;ªMarginal Cox regression 

analysis D1<Multilevel Poisson regression modeling analysis6Hʄ�� 

�ICU: %NĂɀ˳ɰ[o�o�;ƗËȓǳ̍/O0O;[o�o�< 1§;Żɩ: 1

ǅ69N;"ġǅ69N1G2óɒ9âă7*5ɉÓIN� 

�ǄǓ˳ɰ[o�o�ˤˋʂǸſǍȥ;ǀȌ̍Marginal Cox regression2H*A<Multilevel 

Poisson regression modeling analysis6ʄ�� 
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�Ăɀʀà;Ƌ���q;ĲŧŹ̍ǄǓ˳ɰ[o�o�!L<Ƌ�*9�Ʈ"ɸ�ʀà;Ǆ

Ǔ˳ɰ[o�o�@;ºț˻ţ6ʟ½IN�/O0O"ȔɄ*1[o�o�7¯Ľ*óɒ:

ɉÓ*2!42Multilevel Poisson regression modeling analysis6Hʄ�� 

�ICUŉ°/ŉŭʀàŚ;æǌ̍Marginal Cox regression analysis D1<Multilevel Poisson 

regression modeling analysis6ʟ½IN�ICUŉ°/ŉŭʀàŚ;©Ë;ǀȌ6 2ɦ:Ô%2

SVq[�Q˳ɰȉȧș;ǀȌ7IN�Żɩ6ˬőé*2ÎĪ˙7*5Ş̇2ŹÙ2BMI2

˗ȥţgaS2ƗË˓µ2[o�o�;cUh2r�ne�_Ʈǵ2ǺǬʀ2Ȅɽƈʈ;ǀ

Ȍ2ɂÜĕƩ2ʽ˶Ƕºț;ǀȌ2ƗËǂˣ2ËŁɚʿ2ʀàŚ;ǀȌ̉ǜȃéňɈ;ǀȌ

HĉF̊2˳ɰȉ;�g^"̄�7�Ž)ONʀà ([�V�2[oa���2t[�fx

�210%®�;zrVɏ2˳ɰǏ̀�ȥ»Ʃ"ĭ%O=)L:ª;ʀàHǗʙIN�);

Time-weighted average (TWA)2IV nurse;ǀȌ2ȯʯ·Û27IN� 

�˳ɰȉø>[o�o�ˤˋʂǸſǍȥȧȥ: %NɕÐȮˤ¿ƩQɉÓIN� 

�/;ª2þɮ69O=˳ɰȉȧȥ:ňINĖĵÔǊQʄ�� 

�Ăɀʀàǫ:˳ɰȉQȧșIN˻ţ7Ʒˣˤ¿QȶI� 

 

ɭƸĖĵ̍ˋɟĪƩ<ŝĞSD, H*A<×İÆ (IQR)6ȶI�[ob�[�p�k<âă 

(95%Á˼ëˣ)6ȶI� 

 

6.3  c�{�cUh K>c�{�cUhʘɉ 
6.3.1 c�{�cUh 

ɑ 5500ǅ;ǄǓ˳ɰ[o�o� 

 

6.3.2 c�{�cUhʘɉ 

�ʎʟ½˸ȭ: �5<2̠ ȥŻɩ: %NǄǓ˳ɰȉ;ȧșâăQƱķȳɁ2ø>�Ȝɡ

ăȤ˩: %NwU�nqȳɁ:KM 5%7¯Ľ*2/; 95%Á˼ëˣQ 1%7IO=2ă

ʘ 1825ǅ̉§̊79N� 

�g^Ėĵ;ƎÓ: %NĭĪ˙ʕǊƷ: 25ÄßŬ;ÎĪ˙QǗʙINǗʙIN�Ľ69

M2˳ɰȉ;ȧșȖQ 10%7¯ĽIN72 

25�10�100/5=5000 ǅ̉ § 7̊9N�ǢƠp�k;âă7 10%ȿţ7¯ĽIN72ăʘ 5500

ǅ̉§̊;c�{�cUh79N� 

˯×ǲȦŉˠìƯʛ 316Ưʛ̉2016Ş 4ƿȗĜ̊̍÷äâă 5%7¯Ľ 

ȭǜƯʛƩ 15Ưʛ;ģă 

1Ʋ;ƭʐËŁŻɩ" 2Ć7¯Ľ*290Ʋˣ;ʔņǂˣ7IO=21Ưʛ91M 90Ʋ6 180

§"ňʲ79M215Ưʛ69O= 2700Ć;Żɩ7Żɩ79N� 

15×2×90=2700Żɩ 
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˳ɰ[o�o�Q 1§Żɩ: 2ǅƗËIN7¯Ľ*19L=2 

2700×2=5400ǅ 

 

6.4  Sub-groupʕǊ 
1. ˳ɰȉ; GradeÙ̉4 grade̊:Ô%5ʕǊIN 
2. ICUËŁßŬ:ƗË)O1[o�o�:Ô%5ʕǊQʄ�� 
3. Ƌ�ʀàǫ:Ô%5ʕǊQʄ� 
 

6.5 ſţÔǊ 
1. ˳ɰȉ;ȧș˻ţ:ň*5 repeated measurementQɨƁ*Marginal Cox regression 

analysis D1<Multilevel Poisson regression modeling analysisQʄ�2Żɩ6ˬő
éIN� 

2. ˳ɰȉ;�g^yR^k�ƎÓ: �52Marginal Cox regression analysis D1<
Multilevel Poisson regression modeling;ª:mixed effect modelQʄ�� 

3. Missing data7931ģă:<ſţÔǊ7*52missing at randomQ¯Ľ*52ʦƵ
ĪƩ:ň*5MICEQʄ��Ľ69N�ɛǌĪƩ:ň*5<multiple imputationQʄ
P9�� 

4. ËŁǂˣ"̌Ʋ®�;ȥ»;E6ſţÔǊQʄ�̉8 Ʋ®�;ȥ»<ļÌp�k6<9
�1G �̊ 

5. 2 ǅ®�ƗË)O5�Nģă<2KM˗ȥ9Ʈ;[o�o�;EQňʲ7*5ſţÔǊ
Qʄ�� 

 

7. ȳɁǂˣ 

7.1 ȳɁȨ˝ǂˣ 
ĂƯʛ;ÇȘŇǎďĴď²ƊʤŬ!LȳɁȳɁȨ˝ǂˣ69N 2018Ş 1ƿ 1Ʋ!L 3ƿ 31

ƲD6;ˋɟIN 3�ƿˣ:ňʲ ICU:ËŁ*1ŻɩQȨ˝Żɩ7IN� 

12*wU�nqȳɁ<×İƯʛ69N�ȜɡăȤ˩:5 2017Ş 7ƿ 3Ʋ!L 7ƿ 15ƲƲ

D67IN� 

7.2 ʔņǂˣ 
ƗË)O1[o�o�"ƌö)OND62H*A<ňʲŻɩ" ICUQˆÓIND6ʔņI

N�Ȥ˩Ǫ£;ǀȌQǗʙIN1G2ňʲŻɩ"ˆ˩IND62H*A<ƾĮ6 ICUËŁ

Ŭ 90ƲˣQʔņǂˣ7IN̉ŻɩȨ˝ǂˣ" 2018Ş 3ƿ 31ƲD669M2/;Ŭ;yY

��Sn{ʔņǂˣ<ƾĮ6 2018Ş 6ƿ 30Ʋ7IN̊� 

 

8. ʦƵ7ąž 
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ǅȳɁ<ŻɩǗ·Qț�J2!4Żɩ:ìȦ©ËQʄ�D7;9�ßć#ʔņȳɁ69M2

§Qňʲ7INìĸɐȳɁ:ˤINÇȘƔ˛:ŭ�2ĂƯʛ;���~�fI˩ÐƝȶ:K

NZ{qSVq;E6ɸ�7ɨ�LON�Z{qSVq:<2ȳɁ÷ä;žŷ"9�ģă:

Ȟ*Ó5HL�ƳQʚ˃IN� 

 

9. ȳɁ:÷äIND7:KMǂū)ONÚȫ72ʼDM�N�Úȫ�>:űȍȩ:³�Ű

ˀ:ňIN�ŵ9ȓƀ 

9.1 Úȫ 
ǅȳɁ<ɦˣǭ˂;9�ʔņȳɁ69M2ICU: %NǄǓ˳ɰ[o�o�;˳ɰȉ:��

Nũ˷QʩǎIND7:KM2ǄǓ˳ɰ[o�o�;ĻÌɊȘ:49"MKMK�ìȦ:4

9"N7ɨ�LON� 

9.2 �Úȫ 
ǅȳɁ<ɦˣǭ˂;9�ŻɩǗ·Qºț.J2!4Żɩ:©ËQʄP9�ßć#ʔņȳɁ6

9M2Żɩɵˀ:ňIN�Úȫ<ș+9�7ɨ�LON� 

 

10. ʔņD1<ȀĽ:K35ƭ1:äPN¾ʌ7�Ž)ONǀŃ�ʲ K>ňŴ 

ǅȳɁ<ŻɩǗ·Qºț.J2!4Żɩ:©ËQʄP9�ßć#ʔņȳɁ69M2ǀŃ�ʲ

;þɮŹ<9�7ɨ�LON� 

 

11. ȳɁʘȠƽ;ĪƼ2ø>ƤĽ 

ȳɁˢĳŬ:{�qa�;Ƥʗ"űʎ:931ģă2�°ȳɁɩ<ƤʗQʄ�ƇŐINȳɁ

Ǡˤ;ÇȘŇǎĴď²:ƤʗÐńø>/;ȘȝQĢĊIN�Ƥʗ;Ðń"˗Į7ØƬ)ON

ģă<2Ƥʗ;ß:�°ȳɁɩ"ÇȘŇǎĴď²6ŇǎQü%9A5<9L9��̠ Į9{

�qa�;Ƥʗ7<®�;�JO!;˸ȭ"ĪƼ)OND769N̍ȳɁpdU�2ȳɁň

ʲ̉ˏǑġȃ̊2X�r�U�q2ȭǜȥ»Ʃɇ� 

 

12. ːĺIA#ÇȘƔ˛ 

ǅʩǎ<®�;ŀʖ�ÇȘƔ˛ K>ˤˋǵʐQːĺ*ĿƯ)ON�ǅʘȠƽ:ȒÙ9ʚ˃

"9��˸<�ʚ:ȃ+NH;7IN� 

� |�e�]ŀʖ 

� §Qňʲ7INìĸɐȳɁ:ˤINÇȘƔ˛ 

� ìȦ�©ʯˤ¿�ǘɩ: %NÄ§żĢ;ˏÕ9ûƉ�;1G;\Ur�U� 

� ɴŢʠ̃;1G;ɞʘĸȩõÝ 
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 ȳɁǠˤø>ȳɁ÷äǠˤ<2ĂǠˤ;ʛɤINÇȘŇǎĴď²: �5ȳɁĿƯ:ˤ*

5ŇǎQü%N� 

 

13. Ä§żĢ;Àʯ 

13.1 ʠƫɇ;íĆé;ǀȌ̍ǅȳɁ6ûMƉ�żĢ<2ʧ;H;!�ʏ*5ØÙ6#9�

K�2Żɩ �
 IǮĆ2¶ƇɇQD31AÙ;ɊȘȡā̉ȳɁț �
̊:ɤ#Ɵ�1�62Î

ąȳɁǠˤ�ÎąȳɁɩ:ƞ¼)O2Îą6ǅȳɁ:ÚțIN�ňŴʇ<2/O0OňŴʇ

Q¸ƅ*1ĂÎąǠˤÐ6ǅȳɁ:ˤ�*9�ɊȘɩ"ˏÕ:ɊȘIND7QȮ¡:ȵʤ

IN��°ȳɁɩɇ"ȳɁ6ŮLO1żĢQĸ²Iʬƪɇ6ÍʇINˮ:<2ȳɁňʲɩ"

ȒĽ6#9�K�îÔ:˖ƁIN�ȳɁ÷äƯʛ@p�kQȎ²INűʎ"9Nˮ:<2p

�k�uf��qi�k�Qˉ+5ʄPO2ȳɁňʲɩ;ȒĽ<2ȳɁ÷äìŚ"ƯʛÐ6

ɊȘINňŴʇQț�5ʄ9��Żɩp�kQĉF˱ĵyRU�<2ȳɁ÷äɩ9L>:p

�kʕǊQƏŧINp�k�uf��qi�k�"2wg��rQ!%1˱ĵyRU�6À

Ɋ*2p�kˇÁƷ:<ƻāéˉÁ2D1<ʓŏ6˔ˇIN�Żɩp�k;p�k}�g:

<Żɩ ID2Ưʛ ID;EQÀƓ*2ŻɩÄ§"ȒĽ6#Np�k̉ ǮĆ2¶Ƈ2˱ ʡȡāɇ̊

<ÀƓ*9��ȳɁȨ˝Ưʛˣ;ˋɜ:ˮ*5<2Żɩ IDQț�N� 

13.2 Ä§żĢQĉFp�k;ûƉɩ;ɋĘ̍p�k;ûMƉ�<2ǅȳɁʘȠƽ:ʚ˃)

O1ȳɁɩ:˨ĽIN� 

13.3 ąžơĕŬ;p�k;Úț:4�5̍ŻɩH*A<ʓưKMȳɁ÷ä*1A9�Ƴ;

Ȟ*Ó"931ģă2ĂƯʛ;ȳɁƏŧɩ<8;ƷȊD6;p�k;ÚțQʜþ)ON!Q

ȵʤ*2Ìp�k;ÚțQƐĈINģă<žć:ŭ�ʢŧINp�k<ȴǔ*2ʕǊ:<ț

�9�� 

13.4 ʋƩǂˣ6ʠƫ�żĢ;ƙü;ƞ¼:ˤINʚ˃;¸ƅƮǵ�ÀɊƮǵ 

ȳɁʘȠƽQƞ¼;ʚ˝7*5ƞ¼Ểŧ˩̊"ÀɊIN� 

 

����ȳɁǠˤ;˟@;ĢĊÐńø>Ʈǵ�

� ȳɁ;ˍƘȓǳ2Ä§żĢ;ɊȘȓǳ2ȳɁǂˣ×;ē˽;ǀȌ2ē˽Ȋ"931ģă<

/;Ðńø>/O:ňINňŴª:4�52ǫŞţǄ:ɴŢȳɁ×ˣĢĊƽ:KMìȦɊȘ

ǅ˓˟:ĢĊIN�D12ǅȳɁ"ɘ�*1ˮ<2ȳɁ;ɛǌ2Ä§żĢ;ɊȘȓǳ2ȳɁ

ǂˣ×;ē˽Ȋ;ǀȌ2ē˽Ȋ"931ģă</;Ðńø>/O:ňINňŴ:4�52ɴ

ŢȳɁɘ�ĢĊƽ:KMìȦɊȘǅ˓˟:ĢĊIN��

 

15. ȳɁʹ˚�ÚȫȮù 
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ǅȳɁ<2Żɩ©ËQʄP9�ßć#ʔņȳɁ69M2ȒÙ<ʷț<ȧș*9��ˉÁʷ9

8:KNagq"ȧșIND7"�Ž)ON�ǅȳɁ<2ŝƅ 29Şţ;ƲǅĸʅƖɷ²Ⱦ

ĸȳɁʷåƅ�ǘɹƈ(B):ƚƍ)O1� 

ǅȳɁǚɌ:91352ˢȶIA#ÚȫȮù<9�� 

 

16. ȳɁňʲɩɇ;ɚǿȩʳƏD1<ʭȷ 

ȳɁňʲɩ:ʷțʳƏ<ȧș*9��D12D;ȳɁ:KNʭȷ;ƣɝHʄP9�� 

 

17. ʹƫɇ K>p�k;ÀɊ 

17.1ʠƫɇ K>p�k;ÀɊǂˣ72ÀɊǂˣD1<ȳɁɘ�Ŭ:ŤǔINģă</;Ò

Ș;Ʈǵ 

Żɩp�kQĉF˱ĵyRU�<2ȳɁ÷äɩ9L>:p�kʕǊQƏŧINp�k�u�

f��qi�k�"2wg��rQ!%1˱ĵyRU�6ÀɊ*2ȳɁȧʇŬ 5ŞŬ:Ǻö

IN� 

17.2ȳɁˤˋʹƫ;ÀɊ 

ȳɁɇ;ĿƯ:¿PNű˺ƪƽ̉Ȟʫƽ˾;ƛ�2ĂɀȞʫƽ�ĢĊƽ;ƛ�2ʉ̃ɩʮÙ

ID�gq2ȥ»ĢĊƽɇ;ƛ2/;ªp�k;Á˼ŹQÀʞIN;:űʎ9ƽ˾D1<ʚ

˝98̊<2ǅȳɁ;�èŎ: �52Ư˜þɮ9ģƇ:ÀɊIN�Ì5;ƪƽ<2ȳɁȧ

ʇŬ 5ŞŬ:e��nl�:KNʊƬÒȘQʄ�� 

 

18. ɛǌ;Íʇ 

ǅȳɁ6<ąǛ:Ěˮĸ²!L;ƞʖ:ŭ�2šAżĢÍˢQʄ�1G:2ȳɁ;ȭȩQĉ

FȳɁ;ĿƯ�ɛǌ98;żĢQ2ʬƪȧʇ2���~�f�6ȧʇIND77*5�N� 

 

19. �ȒĽ;Ŋǈ;ȳɁÚț 

� ȳɁňʲɩ!Lƞ¼)O1ʹƫ�żĢ<2̠ ȥŻɩ:ƗË)ON˳ɰ[o�o�ø>/D

!LƋ�)ONʀà;μĸp�k}�g79M�N�ǅȳɁKMŮLONp�k}�g<2

˳ɰ[o�o�IʀàƋ�:ˤPNǛ49ɴŢȳɁ:Ŵțþɮ69N7ɨ�LO2 

¨Ŭ;˗ȥŻɩɊȘ: %N˳ɰ[o�o�;ĻÌɊȘ:49"NȳɁ"9)ONþɮŹ

"9N�ǅȳɁ<ĭƯʛÎąȳɁ69M2ȳɁ÷äƯʛ:<�ʚ;ȭȩ;H7H7 post-hock

ʕǊȭȩ6ƾɘp�k}�gQ˖řIN�Ľ69N� 

 

20. ȳɁɛǌ;śŐ 

ǅȳɁ!LŮLO1ɛǌ!LșEÓ)O1ȲȩʴȚǝIȳɁɛǌ<ȳɁʇɩ K>/;

ƇŐINǠˤ:ŐIN� 



 14 

 

21. ȳɁňʲɩɇ!L;Ȯʪɇ@;ňŴ 

ȳɁňʲɩ!L;Ȯʪ<2ȳɁñãìȦǠˤ"żĢÍˢƪƽÐ6ƞȶINȮʪɃý2D1<

®�;�ȜɡăȤ˩ȮʪɃý6ňŴIN� 

ȮʪɃý̍ICU: %NǄǓ˳ɰ[o�o�;μĸʩǎȳɁȮʪɃý 

Əŧɩ̍ĻȜ� ɺ§ 

˱ʡ̍04-7092-2211� ���̍yasuda.hideto@kameda.jp 

�ȜɡăȤ˩;ȮʪɃý̍˯×ǲȦȾ 

˱ʡ̍04-7092-2211 

 

22. ȳɁəɣ 

22.1 ȳɁʵ°ɩ�ȳɁʇɩ 

�ĻȜ� ɺ§̉ȳɁ;ɡƒ�±Ƞ�̐̑̎̏ú˯�̐̑̎̏ʕǊ2ʬƪ;ĠɆ̊ 

� �ȜɡăȤ˩� ˯×ǲȦȾ 

� ƇĜĝ̍ïɾȰ̅ŗŘǉȟ 929 

� ˱ʡȡā̍04-7092-2211 

22.2 ÎąȳɁɩ 

ȳɁɡƒ 

±ȠɄǒɩ 

ɞʘʵ°ɩ 

ȳɁ÷äƯʛƯʛñãɩ 

�ǋ ǻǁ̉ȳɁ;±Ƞ2ʬƪ;ĠɆ̊ 

� �ȜɡăȤ˩� ˯×ǲȦȾ 
� ƇĜĝ̍ïɾȰ̅ŗŘǉȟ 929 

� ˱ʡȡā̍04-7092-2211 

 

�ų̂� ´ǁ̉ȳɁ;±Ƞ�̐̑̎̏ú˯2ʬƪ;ĠɆ̊ 

� šŕĮĸĮĸ˩ìǧʀÀÈĸȳɁȾ�ŴțșċȾĸ˓ˠƥŸìĸ�

� ƇĜĝ̍šŕȰšŕŘòë˲ 1-2-3 

� ˱ʡȡā̍082-257-5555 

 

�ǖÏ� Ĕį̉ȳɁ;±Ƞ�̐̑̎̏ú˯2ʬƪ;ĠɆ̊ 

� œŨĮĸìĸ˓˧ŐȤ˩Ǘǎ˓�

� ƇĜĝ̍œŨŘœŨŘ˿Ȝʍ 2-2-2 

� ˱ʡȡā̍023-633-1122 
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�˦˓ ʶʄ̉ȳɁ;±Ƞ�̐̑̎̏ʕǊ2ʬƪ;ĠɆ̊ 

� ƂƃɧħĮĸìĸ˓� ʆșĸÍʃʆșĸƦŁ� ɴŢȳɁƜˍi�k� șȑ� � ɞʘ˓ˠ 
� ƇĜĝ̍ǉ¦˕ƭŅëÁȇȟ 35ȡĝ 

� ˱ʡȡā̍03-3353-1211 

 

�Ǧǋ� ¥̉ȳɁ;±Ƞ�̐̑̎̏ʕǊ2ʬƪ;ĠɆ̊ 

� ƂƃɧħĮĸìĸ˓� ʆșĸÍʃʆșĸƦŁ 
� ƇĜĝ̍ǉ¦˕ƭŅëÁȇȟ 35ȡĝ 

� ˱ʡȡā̍03-3353-1211 

 
�ßȜ� Šš̉ȳɁ;±Ƞ�̐̑̎̏ʕǊ2ʬƪ;ĠɆ̊ 

� ɪ��S�±ìȾĮĸȤ˩� ʀà˓ 

� ƇĜĝ̍ȻıŗȰŗŖŘłßëɼș 2-16-1 

� ˱ʡȡā̍044-977-8111 
 
�˄ʁ� īǞ̉ȳɁ;±Ƞ�̐̑̎̏ú˯�̐̑̎̏ʕǊ2ʬƪ;ĠɆ̊ 
� �ȜɡăȤ˩� ˯×ǲȦȾ 
� ƇĜĝ̍ïɾȰ̅ŗŘǉȟ 929 

� ˱ʡȡā̍04-7092-2211 
 

�œǅ� ɸŝ̉ȳɁ;±Ƞ�̐̑̎̏ú˯�̐̑̎̏ʕǊ2ʬƪ;ĠɆ̊ 
� �ȜɡăȤ˩� ˯×ǲȦȾ 
� ƇĜĝ̍ïɾȰ̅ŗŘǉȟ 929 

� ˱ʡȡā̍04-7092-2211 

 

�ʱǅ đ̉ȳɁ;±Ƞ�̐̑̎̏ú˯2ʬƪ;ĠɆ̊ 

� �ȜɡăȤ˩� ʀà˓ 
� ƇĜĝ̍ïɾȰ̅ŗŘǉȟ 929 

� ˱ʡȡā̍04-7092-2211 

 

�̄Ȉ ƺ̉ȳɁ;±Ƞ�̐̑̎̏ú˯2ʬƪ;ĠɆ̊ 

� �ȜɡăȤ˩� ȯʯ˓ 
� ƇĜĝ̍ïɾȰ̅ŗŘǉȟ 929 

� ˱ʡȡā̍04-7092-2211 
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