ᮾிᏛࢪ࢙ࣟࣥࢺࣟࢪ࣮◊✲
㸰㸮㸯㸯


       㸰㸮㸯㸰ᖺ㸱᭶

ࡣࡌࡵ


ᮾࢪ࢙ࣟࣥࢺࣟࢪ࣮◊✲ࡢ 2011 ᖺ∧ࢆ࠾ᒆࡅࡋࡲࡍࠋ㧗㱋♫⥲ྜ◊✲ᶵᵓタ❧ࡽ
3 ᖺ┠࡞ࡿ 2011 ᖺᗘࡣࠊᮾ᪥ᮏ㟈⅏┤ᚋࡢΰࡢᮇࢫࢱ࣮ࢺࡋࡲࡋࡓࡀࠊ⿕⅏ᆅ
ࡢ⯆ᨭࡢ࠸ࡃࡘࡢࣉࣟࢪ࢙ࢡࢺࡀືࡁฟࡋࡲࡋࡓࠋࢥ࣑ࣗࢽࢸࢣᆺ௬タఫᏯࡢ
ᥦᐇ⌧ࡣ㧗࠸ホ౯ࢆᚓ࡚ࠊᐑෆᗇࡽࡢ౫㢗࡛ኳⓚⓚྡྷ୧㝎ୗࡢࡈㄝ᫂ࡢᶵࡶ࠶
ࡾࡲࡋࡓࠋᵔࢆࡣࡌࡵࡍࡿᆅᇦ࡛ࡢྲྀࡾ⤌ࡳࡣࠊᮏ᱁⯆ࡲ࡛ࡢᜥࡢ㛗࠸ᨭάື
࡞ࡗ࡚࠸ࡃࡶࡢ⪃࠼࡚࠾ࡾࡲࡍࠋ
 2011 ᖺ 5 ᭶ࡣࠊᛕ㢪ࡢ᯽ࡢࢪ࢙ࣟࣥࢺࣟࢪ࣮᪂Ჷ㸦➨ 2 ⥲ྜ◊✲Ჷ㸧ࡀᡂࡋࠊ✌ື
ࢆ㛤ጞࡋࡲࡋࡓࠋ◊✲ᣐⅬࡋ࡚ᵝࠎ࡞άືࡀጞࡲࡗ࡚࠾ࡾࡲࡍࠋ
 ᯽⚟ࢆࣇ࣮ࣝࢻࡋࡓ㛗ᑑ♫ࡢࡲࡕ࡙ࡃࡾࣔࢹࣝᵓ⠏ྥࡅࡓࣉࣟࢪ࢙ࢡࢺࡶ
㡰ㄪ᥎⛣ࡋࠊ᯽ࡢ㇏ᅄᏘྎᅋᆅࡣࠊ㔝⏣⥲⌮ࠊ๓⏣ᅜ⮧ࠊᐑᓥཌປ┬⪁ᒁ㛗ࠊ
࿋๓㈈ົḟᐁ➼ࡀどᐹ࡛ゼࢀࠊពぢࢆ࠸ࡓࡋࡲࡋࡓࠋ
 ࡇࡢࠊ⏘Ꮫ㐃ᦠ࡛ࡣࠊ๓ᖺᗘ୍࡛ẁⴠࡋࡓࢪ࢙ࣟࣥࢺࣟࢪ࣮ࢥࣥࢯ࣮ࢩ࣒ࡢᚋ⥅
∧ࡋ࡚ࠊࢪ࢙ࣟࣥࢺࣟࢪ࣮ࢿࢵࢺ࣮࣡ࢡࡀ⤌⧊ࡉࢀࠊ50 ♫ࢆ㉸࠼ࡿᴗࡢཧຍࢆᚓ࡚ࠊ
άⓎ࡞άືࢆᐇ୰࡛ࡍࡋࠊᅜ㝿㐃ᦠ࡛ࡣࠊ➨ᅇ᪥⍞ᅜ㝿㆟ࢆ 9 ᭶ࢫ࢙࣮࢘ࢹ࣭ࣥ
࢘ࣉࢧࣛᏛ࡛㛤ദࡋࠊ᪥ᮏࡽ 40 ྡࢆ㉸࠼ࡿேᩘࡢゼၥᅋ࡛ྥ࠸ࡲࡋࡓࠋ
 ᩍ⫱άືࡣᶓ᩿ㅮ⩏ࢆᖺ࠾ࡾᐇࡋࡲࡋࡓࡀࠊᠱࡢᐇ⩦࣭₇⩦ࡢ㏣ຍࡘ࠸࡚ࡣ
ṧᛕ࡞ࡀࡽඛ㏦ࡾ࡞ࡾࡲࡋࡓࠋ
 άືࡢᗈࡀࡾࡶࠊᶵᵓᑓ௵ࢫࢱࢵࣇᩘࡶቑຍࡋࠊࢫࢱ࣮ࢺᙜึࡢ 6 ྡࡽ 4 ಸ௨
ୖࡢつᶍ࡞ࡗ࡚࠾ࡾࠊ➨ 1 ᮇ 5 ᖺࡢᢡࡾ㏉ࡋᆅⅬࢆ㏿ຊ࡛㏻㐣ࡋ࡚࠸ࡿឤࡌ࡛ࡍࠋࡑ
ࢁࡑࢁ➨ 2 ᮇྥࡅ࡚ࡢ⤌⧊ࡢタィࢆ⾜࠺ᮇ࠶ࡿᛮࡗ࡚࠾ࡾࡲࡍࠋ
ㄢ㢟ࡋ࡚ࡣࠊᑓ௵௨እࡢ࣓ࣥࣂࡢ᪉ࠎࡢὶࡶࡗ㐍ࡵࡓ࠸ᛮࡗ࡚࠸ࡲࡍࡀࠊ࡞
࡞㛫ࡢవ⿱ࡀ↓ࡃࠊ࡛ࡁ࡚࠸ࡲࡏࢇࠋᩍ⫱άືࡢᐇࡶࠊࡲࡔࡲࡔ╔ᡭ࡛ࡁ࡚࠸ࡲ
ࡏࢇࠋྍ⬟࡞ࡶࡢࡽ㐍ࡵ࡚࠸ࡁࡓ࠸⪃࠼࡚࠾ࡾࡲࡍࠋ
ᚋࡶࠊࡼࢁࡋࡃࡈᣦᑟ࠾㢪࠸⏦ࡋୖࡆࡲࡍࠋ














































































































































































       



㧗㱋♫⥲ྜ◊✲ᶵᵓ㛗 㙊⏣ ᐇ



┠ḟ


㸯㸬ᶵᵓࡢάືሗ࿌   ࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭
 ᩍ⫱άື                            
 せ࡞◊✲άື
 ⏘Ꮫ㐃ᦠάື
 ࣋ࣥࢺ➼ࡢᐇ
 ᅜ㝿㐃ᦠ                            
 ࡑࡢࡢάື➼
 ၨⓎ࣭ᗈሗ                           


㸰㸬◊✲⌧ἣ      ࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭

㸱㸬◊✲ሗ࿌     ࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭

㸲㸬࣓ࣥࣂࣜࢫࢺ   ࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭

㸳㸬㘓       ࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭
 つ๎➼                            
 ᇳ⾜ጤဨࠊ㐠Ⴀጤဨࡢ㛤ദᐇ⦼               
 ࣟࢦࢹࢨࣥࡢ⤂                      
 ᥖ㍕グ

㸯㸬ᶵᵓࡢάືሗ࿌

1

ᶵ ᵓ ࡢ ά ື ሗ ࿌ 




 ᩍ⫱άື
 Ꮫ㒊ᶓ᩿ᆺᩍ⫱ࣉࣟࢢ࣒ࣛࠕࢪ࢙ࣟࣥࢺࣟࢪ࣮ࠖ
㧗㱋⪅ࡸ㧗㱋♫ࡢㅖၥ㢟㛵ࡍࡿᏛ㝿ⓗ࡞▱㆑ࢆ᭷ࡍࡿᏛ⏕ࢆ⫱ᡂࡍࡿࡓࡵࠊࢪ࢙ࣟ
ࣥࢺࣟࢪ࣮㛵ࡍࡿᏛ㝿ⓗᩍ⫱ࣉࣟࢢ࣒ࣛࢆ 2008 ᖺᗘࡼࡾᅜෆ࡛ึࡵ࡚ᐇࡋ 2011 ᖺᗘ
ࡶྠᵝ⥅⥆ᐇࡋࡓࠋཷㅮᑐ㇟⪅ࡣࠊᏛ㒊 3ࠊ4 ᖺ⏕㸦Ꮫ㝔⏕ࡶཷㅮྍ㸧࡛࠶ࡿࠋ

㸦㸯㸧ࣉࣟࢢ࣒ࣛࡢᵓᡂ
 ᮏᩍ⫱ࣉࣟࢢ࣒ࣛࠕࢪ࢙ࣟࣥࢺࣟࢪ࣮ࠖࡣࠊ2 ࡘࡢᚲಟ⛉┠ࠊᏛෆ 8 Ꮫ㒊Ꮡᅾࡍࡿ⣙
50 ࡢ㑅ᢥ⛉┠࡛ᵓᡂࡉࢀ࡚࠸ࡿࠋ2 ࡘࡢᚲಟ⛉┠㸦ྛ 2 ༢ࠊィ 4 ༢㸧㑅ᢥ⛉┠ࡢ୰
ࡽ 8 ༢ศ௨ୖࢆᒚಟࡍࡿࠋᡤᐃࡢ༢ࢆྲྀᚓࡋࡓ⪅ࡣࠊᮾிᏛᩍ⫱㐠Ⴀጤဨࡼ
ࡾಟドࢆࡋ࡚࠸ࡿࠋ

㸦㸰㸧 ᖺᗘࡢᐇ⦼
 2011 ᖺᗘࡣࠊᏛෆ 9 Ꮫ㒊 7 ◊✲⛉ࡽࠊᚲಟ⛉┠ 1 ࡣ⣙ 50 ྡࠊᚲಟ⛉┠ 2 ࡣ⣙ 120
ྡࡢཷㅮࡀ࠶ࡗࡓࠋ2011 ᖺᗘࡣ 9 ྡࡀಟドࢆྲྀᚓࡋࠊ⣼✚࡛ 27 ྡ࡞ࡿࠋ

 
ᤵᴗ㢼ᬒ
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㸦㸱㸧ᚲಟ⛉┠ࡢㅮ⩏୍ぴ
 ᚲಟ⛉┠㸯㸭ຍ㱋ࡶ࡞࠺ᚰ㌟ᶵ⬟࣭⏕άࡢኚ㐺ᛂ

     

ᚲಟ⛉┠㸰㸭㧗㱋♫ࡢ♫ࢩࢫࢸ࣒⏕ά⎔ቃ
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 せ࡞◊✲άື
 ༓ⴥ┴᯽ᕷ࡛ࡢྲྀࡾ⤌ࡳ

㸦㸯㸧㇏ᅄᏘྎᆅᇦ㧗㱋♫⥲ྜ◊✲
 ࠕ᯽ᕷ㇏ᅄᏘྎᆅᇦ㧗㱋♫⥲ྜ◊✲ࠖࡣࠊ᯽ᕷࢆ⯙ྎ㉸㧗㱋♫ᑐᛂࡋࡓᆅᇦ
࡙ࡃࡾࢆ᳨ウࠊᐇ㊶ࡍࡿሙࡋ࡚ࠊ᯽ᕷࠊ⊂❧⾜ᨻἲே㒔ᕷ⏕ᶵᵓ㸦௨ᚋࠊ㹓㹐㒔ᕷᶵ
ᵓ㸧ᮾிᏛ㧗㱋♫⥲ྜ◊✲ᶵᵓࡢ 3 ⪅ඹྠ࡛❧ࡕୖࡆࡓ◊✲࡛࠶ࡿ㸦2009 ᖺ 6 ᭶
Ⓨ㊊㸧
ࠋ᯽ᕷෆ࡛ࡶఫẸࡢ㧗㱋ࡀ✺ฟࡋ࡚㐍ࢇ࡛࠸ࡿ㇏ᅄᏘྎᅋᆅࡑࡢ࿘㎶ᆅᇦࢆ୰ᚰ
άືࡋ࡚࠾ࡾࠊ2010 ᖺ 5 ᭶᯽ᕷࠊ㹓㹐㒔ᕷᶵᵓࠊᮾிᏛ㧗㱋♫⥲ྜ◊✲ᶵᵓࡢ 3
⪅༠ᐃࢆ⤖ࡧࠊ༠ᐃ⥾⤖ᚋࡣᐃᮇⓗࠕ⥲ྜ◊✲ࠖࢆ㛤ദࡍࡿࡶࠊ◊✲ࡢୗ 3
ࡘࡢጤဨࢆタ⨨ࡋࠊྛጤဨ࣮࣡࢟ࣥࢢࢢ࣮ࣝࣉ㸦̓̃㸧㛵ಀ⪅ࠊᕷẸࡽཧຍ࠸ࡓ
ࡔࡁࠊᵓ࠾ࡼࡧᴗࡘ࠸࡚ලయⓗྲྀࡾ⤌ࢇ࡛ࡁࡓࠋ

 ᮏᖺᗘࡣࠊྛጤဨࠊ࣮࣡࢟ࣥࢢࢢ࣮ࣝࣉ᳨࡛ウࢆ㔜ࡡ࡚ࡁࡓᵓࢆࡾࡲࡵࠊ4 ᭶ࠊ
5 ᭶ࡢࠕ⥲ྜ◊✲࡚ࠖᵓࢆ⟇ᐃࠊ6 ᭶ 28 ᪥ࡢᖹᡂ 23 ᖺᗘ➨ 3 ᅇ⥲ྜ◊✲࡚ᑐ
እྥࡅᵓࢆⓎ⾲ࡋࡓࠋ➨ 3 ᅇ⥲ྜ◊✲ࡣ᯽ᕷ⛅ᒣᕷ㛗ࠊ㹓㹐㒔ᕷᶵᵓ༓ⴥᆅᇦᨭ♫
Ᏹబ⨾ᆅᇦᨭ♫㛗ࠊᮾிᏛ᯽࢟ࣕࣥࣃࢫඹྠᏛ⾡⤒Ⴀጤဨୖ⏣ጤဨ㛗ࡢฟᖍࡢࡶࠊ
බ㛤࡛㛤ദࡋࡓࠋࡲࡓ⥲ྜ◊✲ḟ࠸࡛࣐ࢫࢥ࣑ྥࡅࡢ㉁ᛂ⟅ࢆ㛤࠸ࡓࠋ










➨ 3 ᅇ⥲ྜ◊✲ࡢᵝᏊ
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 ࡲࡓࠊ8 ᭶ࡼࡾࠕ᯽ᕷ㇏ᅄᏘྎᆅᇦ㧗㱋♫⥲ྜ◊✲ࠖࡢබᘧ࣮࣒࣮࣍࣌ࢪࢆ㛤タࡋࠊ
ᵓ㈨ᩱࡸྛ࣮࣡࢟ࣥࢢࢢ࣮ࣝࣉࡢάືሗ࿌ࠊၥ࠸ྜࢃࡏ❆ཱྀࡢタ⨨࡞ࢆ⾜ࡗࡓࠋ

http://kashiwa-toyoshikidai.org/
࣮࣒࣮࣍࣌ࢪࡼࡾᢤ⢋







 ᮏᖺᗘᚋ༙ࡣࠊ2012 ᖺ 1 ᭶➨ 4 ᅇ⥲ྜ◊✲ࢆ㛤ദࡋࠊྛጤဨάືࡢሗ࿌ࡀ⾜ࢃࢀ
ࡓࡀࠊྛጤဨ̓̃ࢆάືࡢ୰ᚰࡢሙࡋ࡚ࠊᵓࢆලయⓗ࡞ᴗࡸࢩࢫࢸ࣒ࠊ◊✲
άືⴠࡋ㎸ࢇ࡛࠸ࡃάືࡀ୰ᚰ࡞ࡗࡓࠋ୍᪉ࡢࠕ⥲ྜ◊✲࡛ࠖࡣࠊᵓࡢබ⾲
ࡼࡾከࡃ࡞ࡗࡓᅜෆእࡽࡢどᐹ࣭どᐹᑐᛂࡍࡿᶵࡀከࡗࡓࠋ࡞どᐹ࣭どᐹࡣ௨
ୗࡢ࠾ࡾࠋ

 2011 ᖺ 8 ᭶ 10 ᪥ ࢝ࢼࢲࢣ࣋ࢵࢡᕞࠕLa Presseࠖ㸦ྲྀᮦ㸧
 2011 ᖺ 9 ᭶   ओࣉࣟࢺࢥ࣮࣏࣮ࣞࢩࣙࣥࠕㆤࡢࡇࡀࡼࡃࢃࡿᮏࠖ
㸦ྲྀᮦ㸧
 2011 ᖺ 9 ᭶ 29 ᪥ ෆ㛶ᐁᡣᆅᇦάᛶ⤫ྜົᒁᒁ㛗௦⌮୍⾜㸦どᐹ㸧
 2011 ᖺ 11 ᭶   ᕞᏛ▱㈈ᮏ㒊⥲ྜㄪᩚࢢ࣮ࣝࣉ㸦どᐹ࣭ࣄࣜࣥࢢ㸧
          ື⏘ࢪ࣮ࣕࢼࣜࢫࢺ㆟㸦どᐹ࣭ࣄࣜࣥࢢ㸧
 2012 ᖺ 2 ᭶   ࣄ࣮࣐ࣗࣥ࣊ࣝࢫࢣࢩࢫࢸ࣒ࠕࢩࢽࢥ࣑ࣗࢽࢸࠖ㸦ྲྀᮦ㸧
 2012 ᖺ 2 ᭶ 11 ᪥ 㔝⏣⥲⌮⮧୍⾜㸦どᐹ࣭ពぢ㸧
 2012 ᖺ 3 ᭶ 2 ᪥ ๓⏣ᅜᅵ㏻⮧୍⾜㸦どᐹ࣭ពぢ㸧









 㔝⏣㤳┦ ㇏ᅄᏘྎᅋᆅどᐹࡢ㝿ࡢពぢࡢᵝᏊ
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㸦㸰㸧ᅾᏯ་⒪ࡢ᥎㐍
ᮏᖺᗘࡣࠊ6 ᭶ 28 ᪥⥲ྜ◊✲ࡋ࡚Ⓨ⾲ࡋࡓᵓ㈨ᩱࢆᇶᮏࡋ࡚ࠊᆅᇦໟᣓࢣ
ࢩࢫࢸ࣒ࡢල⌧ࢆ┠ᣦࡋࠊ≉ඃඛ㡰ࡀ㧗࠸⪃࠼ࡽࢀࡿࠕᅾᏯ་⒪ࡢ᥎㐍ࠖࢆ୰ᚰ
ྲྀࡾ⤌ࡳࢆ⥅⥆ࡋࡓࠋᅾᏯ་⒪᥎㐍ࡢࡓࡵࡢලయⓗྲྀࡾ⤌ࡳࡋ࡚ࡣࠊ௨ୗࡢⅬࢆ୰ᚰ
㐍ࡵ࡚࠸ࡿࡇࢁ࡛࠶ࡿࠋ
᯽ᕷ㇏ᅄᏘྎᆅᇦ㧗㱋♫⥲ྜ◊✲ࠕ㛗ᑑ♫ࡢࡲࡕ࡙ࡃࡾ㸦ᖹᡂ 23 ᖺ 6 ᭶ 28 ᪥∧㸧ࠖࡼࡾ
㸦http://kashiwa-toyoshikidai.org/uploading/110628_kashiwa-toyoshiki.pdf㸧


ࡇࡢ࠺ࡕࠊࠕ㸦㸯㸧ᅾᏯ་⒪ᑐࡍࡿ㈇ᢸࢆ㍍ῶࡍࡿࣂࢵࢡࢵࣉࢩࢫࢸ࣒ࡢᵓ⠏ࠖࡘ
࠸࡚ࡣࠊࣔࢹࣝⓗ࡞ᅾᏯ་⒪ࢩࢫࢸ࣒ࢆᑟධࡍࡿࡓࡵࡢᐇドᐇ㦂ࢆ⾜࠺ࡃࠊ᯽ᕷෆࡢ୍
㒊ᆅᇦࢆᑐ㇟ࡋࡓࠕ་㸫་ไከ⫋✀㐃ᦠࢆ⤌ࡳྜࢃࡏࡓᅾᏯ་⒪᥎㐍ࣔࢹ
ࣝࠖ㛵ࡍࡿ࣮࣡࢟ࣥࢢࢢ࣮ࣝࣉࢆࠊ6 デ⒪ᡤࠊ3 㝔➼ࢆྵࡴᕷෆ 27 ᴗ⪅ࡢ༠ຊࢆᚓ
࡚ࠊᖹᡂ 23 ᖺ 11 ᭶Ⓨ㊊ࡉࡏࡓࠋࡇࡢ࣮࣡࢟ࣥࢢࢢ࣮ࣝࣉ࠾ࡅࡿᐇドࡢෆᐜࡣࠊձ
་㸫་ไࠊղከ⫋✀㐃ᦠ㸦ሗඹ᭷ࢩࢫࢸ࣒ࢆ⏝࠸ࡓ࢜ࣥࣛࣥࡢ㐃ᦠ㛵ಀ⪅
ࡀ㢦ࢆྜࢃࡏࡿ࢜ࣇࣛࣥࡢ㐃ᦠ㸧
ࠊճ་࣭་࣭ከ⫋✀ࡢࢥ࣮ࢹࢿ࣮ࢺࡢ 3 Ⅼ
ࡋ㸦Ⓨ㊊ᙜึ㸧
ࠊ㝈ᐃ࠾ࡅࡿヨ⾜సᴗࢆࠊᖹᡂ 25 ᖺᗘࡅ࡚ᐇࡍࡿணᐃࡋ
࡚࠸ࡿ㸦࣓࣮ࢪࡣྑᅗཧ↷㸧
ࠋ࣮࣡࢟ࣥࢢࢢ࣮ࣝࣉࡣᖹᡂ 23 ᖺᗘෆィ 3 ᅇ㛤ദࡉࢀࠊ
ヨ⾜࡛⏝࠸ࡿሗ➃ᮎ࡞ࡽࡧሗඹ᭷ࢩࢫࢸ࣒ࡢㄝ᫂ࠊಶேሗࡢྲྀࡾᢅ࠸᪉㔪➼ࡘ
࠸࡚ㄝ᫂ࠊ㆟ㄽࡀ⾜ࢃࢀ࡚࠸ࡿࡇࢁ࡛࠶ࡿࠋᖹᡂ 24 ᖺ 1 ᭶௨㝆ࡣࠊᐇ㝿ࡢᇶ࡙ࡃ
ヨ⾜ࡶ㛤ጞࡉࢀࡓࠋ
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་㸫་ไከ⫋✀㐃ᦠࢆ⤌ࡳྜࢃࡏࡓᅾᏯ་⒪᥎㐍ࣔࢹࣝࡢ࣓࣮ࢪ㸦ᖹᡂ 23 ᖺ 11 ᭶Ⅼ㸧

⥆࠸࡚ࠕ
㸦㸰㸧ᅾᏯ་⒪ࢆ⾜࠺་ᖌࡢቑຍཬࡧ㉁ࡢྥୖࢆᅗࡿࢩࢫࢸ࣒ࡢᵓ⠏ࠖࡘ࠸࡚
ࡣࠊࡑࡢ᭱ࡓࡿྲྀࡾ⤌ࡳࡀࠊᅾᏯ་⒪㛵ࡍࡿ◊ಟࣉࣟࢢ࣒ࣛࡢ㛤Ⓨ୪ࡧヨ⾜ࠊホ౯࡛
࠶ࡿࠋࡲࡎࠊᖹᡂ 22 ᖺᗘࡼࡾ㛤Ⓨ╔ᡭࡋࡓᅾᏯ་⒪㛵ࡍࡿᩍ⫱◊ಟࣉࣟࢢ࣒ࣛࡘ࠸
࡚ࠊ➨୍ᙎ࡞ࡿࠕ᯽ᅾᏯ་⒪◊ಟヨ⾜ࣉࣟࢢ࣒ࣛࠖࡢసᡂࢆࡋࡓ㸦ୗᅗཧ↷㸧
ࠋ
᯽ᅾᏯ་⒪◊ಟヨ⾜ࣉࣟࢢ࣒ࣛࡢᴫせ

7

᯽ᅾᏯ་⒪◊ಟヨ⾜ࣉࣟࢢ࣒ࣛࡣࠊ
5 ᭶ 21 ᪥㹼10 ᭶ 1 ᪥ࡅ࡚ࠊ
᯽ᕷෆࡢ㛤ᴗ་ 6 ྡࠊ
ከ⫋✀㸦ṑ⛉་ᖌࠊ⸆ᖌࠊゼၥ┳ㆤᖌࠊㆤᨭᑓ㛛ဨࠊ㝔㏥㝔ㄪᩚ㒊ᒁࢫࢱࢵࣇ➼㸧
24 ྡࢆᑐ㇟㛤ㅮࡉࢀࡓࠋ⣙ 5 ࣨ᭶㛫ࠊᘏ 8.0 ᪥㸦㛤ᴗ་௨እࡣ 3.5 ᪥㸧ࡢᵓᡂ࡞ࡗ
࡚࠸ࡿࠋࣉࣟࢢ࣒ࣛࡢホ౯ࢆ⾜࠺ࡓࡵࠊཷㅮ๓ཷㅮ┤ᚋࣥࢣ࣮ࢺㄪᰝࢆᐇࡋࠊព
㆑ࡸ⾜ືࡢኚࢆ㏣㊧ࡋࡓࠋࡲࡓࠊ㛤ᴗ་ 6 ྡᑐࡋ࡚ࡣཷㅮ┤ᚋಶูࡢࣥࢱࣅ࣮ࣗ
ㄪᰝࢆᐇࡋࠊྠࣉࣟࢢ࣒ࣛࢆཷㅮࡋࡓࡇࡼࡿᙳ㡪ࡸࠊࣉࣟࢢ࣒ࣛࡢᨵၿⅬ➼ࡘ࠸
࡚⫈ࡁྲྀࡾࢆ⾜ࡗࡓࠋ
ࡑࡋ࡚ࠊࡇࡢࣉࣟࢢ࣒ࣛホ౯ᇶ࡙ࡁࠊᅾᏯ་⒪◊ಟࣉࣟࢢ࣒ࣛసᡂᑠጤဨࡢ࣓ࣥࣂ
࣮ࡼࡾࠊ▷⦰∧ࡢ◊ಟࣉࣟࢢ࣒ࣛࠕືᶵࡅࢥ࣮ࢫࠖࠕືᶵࡅࢥ࣮ࢫᣦᑟ⪅㣴ᡂ◊
ಟࠖࢆసᡂࡋࡓࠋືᶵࡅࢥ࣮ࢫࡣࠊᘏ 2.5 ᪥㸦་ᖌ௨እࡣ 1.5 ᪥㸧ࠊ᯽ᅾᏯ་⒪◊ಟ
ヨ⾜ࣉࣟࢢ࣒ࣛࢆᖜ▷⦰ࡋࡓෆᐜ࡞ࡗ࡚࠸ࡿࠋᣦᑟ⪅㣴ᡂ◊ಟࡣࠊᘏ 1.0 ᪥ࡢᵓᡂ
࡞ࡗ࡚࠸ࡿࠋືᶵࡅࢥ࣮ࢫࡣࠊ3 ᭶ 25 ᪥ึ᪥ࢆ㏄࠼ࠊ⣙ 1 ࣨ᭶ࡢ㛫ᐇᆅ◊ಟ 2 ᅇ
ࢆ⤒㦂ࡋ㸦་ᖌࡢࡳ㸧ࠊᖺᗘࢆ㉸࠼ࡓ 4 ᭶ 22 ᪥᭱⤊᪥ࢆ㏄࠼ࡿணᐃࡋ࡚࠸ࡿࠋཷㅮ⪅
ࡣࠊ᯽ᕷෆࡢ་ᖌ 11 ྡࠊከ⫋✀㸦ṑ⛉་ᖌࠊ⸆ᖌࠊゼၥ┳ㆤᖌࠊㆤᨭᑓ㛛ဨࠊ㝔
㏥㝔ㄪᩚ㒊ᒁࢫࢱࢵࣇ➼㸧49 ྡࢆᑐ㇟ࡋ࡚࠸ࡿࠋࡲࡓࠊᖹᡂ 24 ᖺᗘ௨㝆᯽ᕷ௨እࡢᕷ
⏫ᮧ࠾࠸࡚ࡶືᶵࡅࢥ࣮ࢫྠᵝࡢ◊ಟࡀ㛤ദࡉࢀࠊྛᆅᇦ࠾ࡅࡿᅾᏯ་⒪ࡢ᥎㐍
ᗈࡃᐤࡍࡿࡇࢆ┠ⓗࡋࠊ᯽ᕷࢆ᧦ࡍࡿḟ་⒪ᅪ࡛࠶ࡿᮾⴱ㒊ಖ་⒪ᅪࡢᆅ
༊་ᖌᅾᏯ་⒪㸦ࡲࡓࡣㆤಖ㝤㸧ᢸᙜ⌮ࠊ࡞ࡽࡧྛᕷ࠾࠸࡚✚ᴟⓗᅾᏯ་⒪
ྲྀࡾ⤌ࡴ་ᖌࠊ◊ಟࡢ࢜ࣈࢨ࣮ࣂ࣮ཧຍࢆࡧࡅࡓࠋ
ືᶵࡅࢥ࣮ࢫ㸭ྠᣦᑟ⪅㣴ᡂ◊ಟࡢᴫせ
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ࠕ㸦㸱㸧ሗඹ᭷ࢩࢫࢸ࣒ࡢᵓ⠏ࠖࡘ࠸࡚ࡣࠊ๓㏙ࡢ࠾ࡾࠊ㸦㸯㸧ࡢヨ⾜ࢆ⾜࠺୰࡛
୍యⓗ᳨ウࡋ࡚࠸ࡿࡇࢁ࡛࠶ࡿࠋ
ࠕ་㸫་ไከ⫋✀㐃ᦠࢆ⤌ࡳྜࢃࡏࡓᅾ
Ꮿ་⒪᥎㐍ࣔࢹࣝࠖ㛵ࡍࡿ࣮࣡࢟ࣥࢢࢢ࣮ࣝࣉ࠾࠸࡚ᬻᐃ∧ࡢሗࢩࢫࢸ࣒ࢆ㛤Ⓨࡋࠊ
ཧຍ࣓ࣥࣂ࣮ࢱࣈࣞࢵࢺ➃ᮎࢆ㈚ࡋ࡚ࠊᥖ♧ᯈࡸ࣓ࢵࢭ࣮ࢪ࠸ࡗࡓ୍㒊ᶵ⬟ࡢヨ㦂
ⓗ⏝ࢆ㛤ጞࡋࡓࠋ
ࠕ
㸦㸲㸧ᕷẸࡢ┦ㄯࠊၨⓎࠖࡘ࠸࡚ࡣࠊᖹᡂ 23 ᖺ 10 ᭶ 21㹼22 ᪥⾜ࢃࢀࡓᮾி
Ꮫ᯽࢟ࣕࣥࣃࢫ୍⯡බ㛤࠾࠸࡚ࠊಶேࡢ⪁ࡑࢀࢆᨭ࠼ࡿ♫ࡢ⤌ࡳ࠶ࡿ࠸ࡣㄢ㢟
ࢆභࢆ㏻ࡌ࡚యឤࡍࡿࠕ㧗㱋♫භ㸦௬⛠㸧
ࠖࡢヨస∧ࢆసᡂࡍࡿ࡞ࠊ୍⯡ᕷẸྥࡅ
ព㆑ၨⓎ⏝ࢶ࣮ࣝࡢ㛤Ⓨࡶ╔ᡭࡋࡘࡘ࠶ࡿࠋᖹᡂ 24 ᖺ 2 ᭶ 22 ᪥࠾ࡼࡧ 29 ᪥ࡣࠊ᯽ᕷ
Ẹࢆᑐ㇟ࡋ࡚ࠕᅾᏯࢣ᯽ᕷẸ㞟ࠖࢆ㛤ദࡋࠊ᯽ᕷෆࡢ㛤ᴗ་ࠊゼၥ┳ㆤᖌࠊㆤᨭ
ᑓ㛛ဨࠊᅾᏯ་⒪ࢆཷࡅ࡚࠸ࡿᝈ⪅ᐙ᪘➼ࡀⓏቭࡋࡓࠋ
ࡑࡋ࡚ࠊࠕ㸦㸯㸧㹼㸦㸲㸧ࢆᐇ⌧ࡍࡿ୰᰾ᣐⅬ㸦ᆅᇦ་⒪ᣐⅬ㸧ࡢタ⨨ࠖྥࡅ࡚ࡣࠊᖹ
ᡂ 24 ᖺ 3 ᭶ࠊ᯽ᕷ་ᖌࠊ᯽ṑ⛉་ᖌࠊ᯽ᕷ⸆ᖌࠊ᯽ᕷࠊᮾிᏛࡼࡿࠕ᯽ᕷ
ᆅᇦ་⒪ᣐⅬᘓタ༠㆟ࠖࡀタ⨨ࡉࢀࠊᖹᡂ 25 ᖺᗘෆࡢ❹ᕤࢆ┠ᣦࡋࠊタィᴗ⪅ࠊᘓタᴗ
⪅ࡢබເࡀィ⏬ࡉࢀ࡚࠸ࡿࠋྠᣐⅬࡣࠊ᯽ᕷ་ᖌ࣭᯽ṑ⛉་ᖌ࣭᯽ᕷ⸆ᖌࡀᘓ⠏
ࡋࡓᚋࠊ᯽ᕷᐤ㝃ࡉࢀࡿணᐃ࡞ࡗ࡚࠾ࡾࠊࡑࡢ୍㒊ࠊ
㸦㸰㸧࡛㛤Ⓨ୰ࡢ◊ಟࡸ㸦㸲㸧
ࡢᕷẸྥࡅၨⓎ࣋ࣥࢺࢆ㛤ദࡍࡿࡇࡀ࡛ࡁࡿከ┠ⓗ࣮࣍ࣝࢆタ⨨ࡍࡿ᪉㔪࡞ࡗ࡚࠸
ࡿࠋࡲࡓࠊ᯽ᕷࡀ୰ᚰ࡞ࡗ࡚ᅾᏯ་⒪ࡢ㈨※㛵ࡍࡿࢥ࣮ࢹࢿ࣮ࢺࡢᶵ⬟ࢆᢸ࠺ࡇ
ࡶணᐃࡉࢀ࡚࠾ࡾࠊࡑࡢᡭ㡰➼ࡘ࠸࡚ࡣ㸦㸯㸧ࡢヨ⾜࠾࠸᳨࡚ドࢆ⾜ࡗ࡚࠸ࡿࡇࢁ
࡛࠶ࡿࠋ
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㸦㸱㸧ேேࡢࡘ࡞ࡀࡾጤဨ
 ேேࡢࡘ࡞ࡀࡾጤဨࡢࡶ࡛ࡣࠊᮏᖺᗘࡣࠕᑵປ࣮࣡࢟ࣥࢢࢢ࣮ࣝࣉ㸦̓̃㸧
ࠖࡀタ
⨨ࡉࢀάືࡋࡓࠋ㻌
ࠕᑵປ̓̃ࠖࡣ JST - RISTEX㸦♫ᢏ⾡◊✲㛤Ⓨࢭࣥࢱ࣮◊✲㛤Ⓨ㡿ᇦࠕࢥ࣑ࣗࢽࢸ
࡛ࡿ᪂ࡋ࠸㧗㱋♫ࡢࢹࢨࣥࠖ
㸧ࡽࡢ◊✲ཷクࢆཷࡅࠊᆅᇦ࡛ࡢά㌍ࡢሙࡋ࡚ࠕᑵ
ປࠖ࠸࠺ᙧ࡛ఫẸࡢᆅᇦཧຍࢆಁࡋࠊᆅᇦࡢேࡢࡘ࡞ࡀࡾࡢࡁࡗࡅࢆ⏕ࡳฟࡍࣉࣟࢪ࢙
ࢡࢺྲྀࡾ⤌ࡳࠊ
ࠕ㧗㱋⪅ࡢ⏕ࡁࡀ࠸ᑵປࡢሙࡢᡂࠖ
ࠕࢩࢽఫẸᑵປࢆࡘ࡞ࡄࢩࢫࢸ࣒
㛤Ⓨࠖ
ࠕᑵປᴗཧຍࡍࡿࡇࡢࠊࢩࢽࡢຠᯝ᳨ドࠖࢆ࡞┠ⓗࡋ࡚◊✲࣭ᐇ㊶ά
ືࢆᒎ㛤ࡋ࡚࠸ࡿࠋ㻌
ᮏࣉࣟࢪ࢙ࢡࢺࡣࠊ᯽ᕷෆ࡛ᨭ࠼ᡭࢽ࣮ࢬࡢ㧗࠸㡿ᇦ࡛࠶ࡿࠕ㎰ᴗࠖ
ࠕ㣗ࠖ
ࠕᏊ⫱࡚ᨭࠖ
ࠕ⏕άᨭࠖࡢ 4 㡿ᇦ࠾࠸࡚ᴗࢆ❧ࡕୖࡆࠊ࡞࠸ࡋࡣⓎᒎࡉࡏࠊࢩࢽᒙᨭ࠼ᡭ
ࡋ࡚ᴗཧຍࡋ࡚ࡶࡽ࠺ࢩࢫࢸ࣒ࡢᵓ⠏ࢆ┠ᣦࡋ࡚࠸ࡿࠋᮏᖺᗘࡣࠊᖺᗘࡘ࡙ࡁྛ㡿
ᇦ࡛ᴗయ࡞ࡿᴗࡸ⤌⧊ࡢᨭࢆ⾜ࡗࡓ㸦᯽ᕷࠊ㹓㹐ࠊᮾࡢ 3 ⪅ࡼࡿ㸧
ࠋ㻌
㻌
㻌
㻌
㻌
㻌
㻌
㻌
㻌
㻌
㻌
㻌
㸦㸯㸧ఇ⪔ᆅ㎰ᅬᴗ㸸᯽ᕷෆࡢ㎰ᐙ 7 ྡࡀཧຍࡍࡿࡓࡕ࡛᭷㝈㈐௵ᴗ⤌ྜ㸦̈̈
̌㸧
ࠕ᯽㎰࠼ࢇࠖࢆ❧ࡕୖࡆ㸦2012 ᖺ 1 ᭶Ⓩグ㸧
ࠊᙜヱ⤌⧊ࡀ୰ᚰ࡞ࡗ࡚ࠊ
᯽ᕷෆࡢఇ⪔ᆅࢆ⏝ࡋࡓ㧗㱋⪅ࡢ⏕ࡁࡀ࠸ᑵ㎰ࢆಁ㐍ࡋ࡚࠸ࡃࡇ࡞ࡗࡓࠋ㻌
㸦㸰㸧࣑ࢽ㔝⳯ᕤሙᴗ㸸ᴗࡢᢸ࠸ᡭ࡞ࡿᨭᴗࡢ΅ࢆࡍࡍࡵࠊᴗࡢᢸ࠸ᡭ
☜ಖィ⏬⟇ᐃྲྀࡾ⤌ࢇ࡛࠸ࡿࠋ㻌
㸦㸱㸧ᒇୖ㎰ᅬᴗ࣭ࢥ࣑ࣗࢽࢸ㣗ᇽᴗ࣭⛣ື㈍㸭㓄㣗ᴗ㸸㇏ᅄᏘྎᅋᆅၟᴗ༊
㛤Ⓨ㸦ᖹᡂ 25 ᖺᗘ௨㝆㸧ࡢᴗᒎ㛤㐃ືࡍࡿࡓࡵࠊ」ᩘࡢᴗᵓࡢලయ
ࡘ࠸᳨࡚ウࢆ㔜ࡡ࡚࠸ࡿࠋ㻌
㸦㸲㸧Ꮚ⫱࡚ᨭ㸸
ࠕᏊ⫱࡚ᨭࢭࣥࢱ࣮ࠖ
ࠕ㧗㱋⪅ࡢಖ⫱ᅬࡢฟ๓ㅮᗙࠖࡘ࠸࡚ࡣ᯽
ᕷෆࡢᏛᰯἲேࡃࡿࡳᏛᅬࡀᴗయ࡞ࡾ 4 ᭶ࡼࡾᴗ㛤ጞࠊ
ࠕᏛ❺ಖ⫱වᏛ⩦
ሿࠖࡘ࠸࡚ࡣ᯽ᕷෆ࡛Ꮫ⩦ሿࢆᒎ㛤ࡋ࡚࠸ࡿᮡᾆ⎔ቃࣉࣟࢪ࢙ࢡࢺओࡀ㇏ᅄᏘྎ
ᅋᆅ㏆㑹᪂ࡓ࡞ᗑ⯒ࢆタ⨨ࡋࠊ2012 ᖺ 3 ᭶㛤ᰯࡋᴗ㛤ጞ⮳ࡗࡓࠋ㻌
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 ᮏࣉࣟࢪ࢙ࢡࢺ࡛ࡣࠊ
ࠕാࡃሙࠖࡢ㛤Ⓨྠࠊࢩࢽᒙࡢᑵປᨭࡢࢩࢫࢸ࣒࡙ࡃࡾࠊ
࠾ࡼࡧᑵປࡍࡿࡇࡀࢩࢽᙜே࠾ࡼࡧᆅᇦ♫࠼ࡿຠᯝࢆ᳨ドࡍࡿࡓࡵࡢࢹ࣮ࢱ
㞟ࢆᐇࡋ࡚࠸ࡿࠋ㻌
 ᑵປᨭࢩࢫࢸ࣒࡙ࡃࡾ㛵ࡋ࡚ࡣࠊ2011 ᖺ 11 ᭶ࡼࡾᮾிᏛ㧗㱋♫⥲ྜ◊✲ᶵᵓࡀ
ദࠊ᯽ᕷࠊ㹓㹐㒔ᕷᶵᵓࡀඹദࠊ࠸࠺ࡓࡕ࡛ࠕᑵປࢭ࣑ࢼ࣮ࠖࢆ㛤ጞࡋࡓࠋ᯽ᕷᅾ
ఫ࡛ࠕാࡃࠖࡇ㛵ᚰࡢ࠶ࡿ 60 ṓ௨ୖࢆᑐ㇟ࡋ࡚ཧຍ⪅ࢆබເࡋ 50 ྡᙉࡢཧຍࡀ࠶
ࡗࡓࠋ2 ᭶➨ 2 ᅇㅮᗙࢆ㛤ദࠊ30 ྡᙉࡀཧຍࡋࡓ㸦
ࠕࢭ࣑ࢼ࣮ࠖࡣ 2012 ᖺᗘࡶ⥅⥆㛤ദ
ࡉࢀ࡚࠸ࡿ㸧
ࠋཧຍ⪅ࡣ 4 ᅇࡢㅮᗙࢆཷㅮࡋࠊಟドࢆᚓࡿࡶࠊᮾிᏛࡀ⾜࠺ྛ
✀ㄪᰝࡸィ ࡢཧຍࢆࡧࡅࡽࢀࡿࠋ
ࡲࡓ㧗㱋⪅ࡀാࡃ࠸࠺ࡇࡘ࠸࡚ࡢ⥅⥆ⓗ
࡞ຮᙉࡢෆࡸ⮬ⓗ࡞◊✲ࢆ㛤ദࡍࡿᶵ࡞ࢆᥦ౪ࡉࢀࡿࠋ
ࡲࡓᐇ㝿ࡢ㛵ࡋ
࡚ࡣࠊඛ㏙ࡢ 4 㡿ᇦࡢᴗࢆࡣࡌࡵࠕ⏕ࡁࡀ࠸ᑵປࠖࣉࣟࢪ࢙ࢡࢺ㈶ྠࡋᑵປࡢሙࡢᥦ
౪㛤Ⓨ༠ຊࢆ⏦ࡋฟࡓ᯽ᕷෆࡢᴗ⪅ពぢࢆ⾜࠺ሙࡀタᐃࡉࢀࡓࠋ
ࡉࡽྛᴗ
⪅ࡣู㏵ࠕᑵປࢭ࣑ࢼ࣮ࠖ༞ᴗ⪅ྥࡅࡢㄝ᫂➼ࢆ㛤ദࡋࠊ࠺ࡲࡃ࣐ࢵࢳࣥࢢࡀᡂ❧ࡋࡓே
ࡽྛ⮬㞠⏝ࡀ㛤ጞࡉࢀࡿ࠸࠺ᙧࢆࡿࡇ࡞ࡗࡓࠋ࡞࠾ᮏࢭ࣑ࢼ࣮ࡸຮᙉࡢ㛤ദ➼
ࢆ⏬ࠊ࣐ࢿࢪ࣓ࣥࢺࡍࡿࠕ࢜ࣇࢫࢭࣈࣥ‽ഛᐊࠖࡀᮾிᏛ㧗㱋♫⥲ྜ◊✲ᶵᵓෆ
タ⨨ࡉࢀࠊάືࡋ࡚࠸ࡿࠋᮏ‽ഛᐊࡣ JST -RISTEX ࡢጤクᴗ⤊ᚋࡣ⊂❧ࡋࠕ⏕ࡁࡀ
࠸ᑵປࠖ᥎㐍ࡢ୰ᚰⓗ⤌⧊࡞ࡿࡃࠊ⥅⥆ⓗ࡞⤌⧊ࡢ࠶ࡾࡓࢆ᳨ウ୰࡛࠶ࡿࠋ㻌
 ᑵປࣉࣟࢪ࢙ࢡࢺࡀࢩࢽᙜே࠾ࡼࡧᆅᇦ♫࠼ࡿຠᯝࡢ᳨ド㛵ࡋ࡚ࡣࠊ2011 ᖺ
4 ᭶᯽ᕷෆ 5 ᆅᇦᅾఫࡢ 55 ṓ௨ୖࣛࣥࢲ࣒ࢧࣥࣉࣝ 2000 ྡࡢ♫ㄪᰝࢆᐇࡋࠊ
ᆅᇦ♫ࡢຠᯝࡢࠕ࣮࣋ࢫࣛࣥࠖ࡞ࡿࢹ࣮ࢱࢆ㞟ࡋࡓࠋࡲࡓࠊࢩࢽᙜேࡢຠᯝ
㛵ࡋ࡚ࡣࠊ
ࠕᑵປࢭ࣑ࢼ࣮ࠖཷㅮ⪅ࢆᑐ㇟ࡋࡓㄆ▱ᶵ⬟ࠊ㌟యᶵ⬟ࡢ ᐃࠊ♫ព㆑
㛵ࡍࡿࣥࢣ࣮ࢺㄪᰝ➼ࢆᐇࡋࠊࢹ࣮ࢱ࣮࣋ࢫࢆᵓ⠏୰࡛࠶ࡿࠋ⌧ᅾࡢࡇࢁࢭ࣑ࢼ࣮
ཷㅮ⪅ࡢࡰဨ༠ຊ࠸ࡓࡔࡁࠊ3 ᭶⌧ᅾ࡛ࡣ 90 ྡ⛬ࡢࠕᑵປ๓ࠖ࠶ࡓࡿࢹ࣮ࢱࡀ
㞟ࡉࢀ࡚࠸ࡿࠋᚋࡢィ⏬࡛ࡣࠊྠ୍ே≀⣙༙ᖺ 1 ᅇࡢ࣮࣌ࢫ࡛㏣㊧ࢹ࣮ࢱࡢ㞟ࢆ
⾜࠺ィ⏬࡛࠶ࡿࠋ
ࠕࢭ࣑ࢼ࣮ࠖཷㅮ⪅ࡀࡑࡢᚋᵝࠎ࡞ᑵࡃࡇ࡛ࠊᑵປ⪅㠀ᑵປ⪅
ࡢẚ㍑ࠊᑵປ๓ᑵປᚋࡢྠ୍ே≀ࡢẚ㍑ࡼࡾࠊാࡃࡇࡀࢩࢽᙜேࡢᗣࡸព㆑ࠊ⾜
ືࡶࡓࡽࡍຠᯝࢆ᳨ドࡍࡿィ⏬࡛࠶ࡿࠋ㻌
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㸦㸲㸧ఫࡲ࠸࣭⛣ື࣮࣡࢟ࣥࢢࢢ࣮ࣝࣉ
ఫࡲ࠸࣭⛣ື࣮࣡࢟ࣥࢢࢢ࣮ࣝࣉࡣࠊᮏᖺᗘḟࡢ 2 Ⅼࡢάືࢆ⾜ࡗࡓࠋ1 Ⅼ┠ࡣ㇏ᅄᏘྎ
᪂ࡋࡃࡘࡃࡽࢀࡿ㏆㞄බᅬ㸦⣙ 1ha㸧ᑐࡋ࡚ࠊᆅඖఫẸࡢຮᙉࢆ㏻ࡋࠊࡇࢀࡽࡢ
㧗㱋♫ᚲせ࡞ࡿᶵ⬟ࢆ᳨ウࡍࡿࡇ࡛࠶ࡿࠋ2 Ⅼ┠ࡣᆅᇦᚠ⎔ᒃఫ࡛࠶ࡿࠋᚑ᮶ࡢᅋ
ᆅࡢၥ㢟ࡣࠊ୍ᗘྠୡ௦ࡀᣲࡋࡑࡢࡲࡲ㧗㱋ࢆࡋ࡚࠸ࡃࡇ࡛࠶ࡿࠋ㇏ᅄᏘྎᅋᆅ
ࡢᘓ࡚᭰࠼㝿ࡋ࡚ࠊከࡃࡢᅵᆅࡀẸ㛫༷ࡉࢀࡿࡇࡽࠊᩘ༑ᖺᚋࡧྠࡌၥ㢟ࡀ
Ⓨ⏕ࡍࡿࡇࡀணぢ࡛ࡁࡿࠋࡇࢀࢆ๓㜵ࡄࡃࠊᆅᇦෆ࡛ࡢఫࡳ᭰࠼ࢆ㐺ษ⾜࠸ከ
ୡ௦ࡢࢯ࣮ࢩ࣑ࣕࣝࢵࢡࢫࢆᐇ⌧ࡉࡏࡿ᪉ἲࡘ࠸᳨࡚ウࡍࡿࠋ
 බᅬ࡙ࡃࡾຮᙉࡣࠊᚋ㇏ᅄᏘྎᆅᇦࡢ㏆㞄බᅬࢆ᭱ࡶ⏝ࡍࡿ᪉ࡢせᮃࢆ๓ᩚ
⌮ࡋ࡚ࠊබᅬࢆタィࡍࡿࡉ࠸ࡢ᮲௳ᫎࡋ࡚ࡶࡽ࠺ࡇࢆᐃࡋ࡚࠸ࡿࠋ㇏ᅄᏘྎᅋᆅ
⮬㛵ಀ⪅ࠊ㇏ᅄᏘྎᆅ༊Ẹ⏕ጤဨࠊ㇏ᅄᏘྎ࿘㎶ᆅᇦ⏫ࠊ㇏ᅄᏘྎ࠾ఫ࠸ࡢ୍⯡
ఫẸࡢ᪉ࡽࢆ࣓ࣥࣂ࣮⥲ໃ 20 ྡࡢຮᙉࢆⓎ㊊ࡉࡏࡓࠋཧຍ⪅ࡣ᪥ࠎᆅᇦάືᛁࡋ࠸
୰࡛ࠊఫẸࡢኌ᥋ࡍࡿ᪉ࡓࡕ࡛࠶ࡾࠊ᪥ࠎࡢάືࡢ୰࡛බᅬ➼ࣃࣈࣜࢵࢡࢫ࣮࣌ࢫࡢ
せồࡸᕤኵࢆணࡵᐃࡍࡿࡇ࡛ࠊ⌧ᅾࡢࡼ࠺࡞㧗㱋⪅ࡀ࠶ࡲࡾ⏝ࡋ࡞࠸බᅬ࡛ࡣ࡞࠸ࠊ
㧗㱋♫ࢆᨭ࠼ࡿࢥ࣑ࣗࢽࢸࣥࣇࣛࡘ࠸᳨࡚ウࢆ㐍ࡵࡓࠋ
➨ 1 ᅇຮᙉ㸦2011 ᖺ 6 ᭶㸧࡛ࡣᮾி㒔ᗣ㛗ᑑ་⒪ࢭࣥࢱ࣮ࡢᮧᒣὒྐẶ㛢ࡌࡇࡶ
ࡾࢆ㜵Ṇࡋࠊ࡞ࡿࡃእ࡛࡚ࠊᗣࢆ⥔ᣢࡍࡿࡇࡢ㔜せᛶࡑࡢ࣏ࣥࢺࢆᩍ࠼࡚࠸
ࡓࡔࡁࠊࡇࢀࡽࡢබᅬồࡵࡽࢀࡿᶵ⬟ࡘ࠸࡚ヰࡋྜࡗࡓࠋ➨ 2 ᅇຮᙉ㸦2011 ᖺ 7
᭶㸧࡛ࡣࠊཧຍࡍࡿຮᙉ࣓ࣥࣂ࣮ࡀࠊᆅᇦ࠾ఫ࠸ࡢ๓ᮇࠊᚋᮇ㧗㱋⪅ࠊᏊ⫱࡚ୡ௦
ࣥࢱࣅ࣮ࣗࢆ⾜ࡗࡓࠋ➨ 3 ᅇຮᙉ㸦2011 ᖺ 12 ᭶㸧ࡣࠊ➨ 1 ᅇࠊ➨ 2 ᅇࡢຮᙉ࡛
ฟࡓࢽ࣮ࢬᑐᛂࡍࡿࡣࠊᆅᇦఫẸഃࡶබᅬ࡛Ⓨ⏕ࡍࡿࡔࢁ࠺ᵝࠎ࡞ࢺࣛࣈࣝࢆࡳ࡞
࡛ゎỴࡍࡿ⟶⌮ࡢ⤌ࡳ࡙ࡃࡾࡘ࠸࡚ヰࡋྜ࠸ࢆ⾜ࡗࡓࠋ
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 ⏘Ꮫ㐃ᦠάື
 ࢪ࢙ࣟࣥࢺࣟࢪ࣮࣭ࢿࢵࢺ࣮࣡ࢡ
ࠕAging in Place㹼ఫࡳ័ࢀࡓᆅᇦ࡛᭱ᮇࡲ࡛⮬ศࡽࡋࡃ⪁࠸ࡿࡇࡀ࡛ࡁࡿࡲࡕ㹼ࠖࢆ
ᐇ⌧ࡍࡿࡓࡵࡣࠊ་⒪࣭ㆤࢩࢫࢸ࣒ࠊఫ⎔ቃࠊ⛣ື࣭㏻ࢩࢫࢸ࣒ࡑࡋ࡚⏕ࡁࡀ࠸ᑵ
ປ࡞ᵝࠎ࡞㡿ᇦࡀ㐃ືࡋࠊࣀ࣮࣋ࢩࣙࣥࢆฟࡋ࡚࠸ࡃࡇࡀồࡵࡽࢀ࡚࠾ࡾࠊࣀ
࣮࣋ࢩࣙࣥฟࡢࡓࡵࡣᏛࡔࡅ࡛ࡣ࡞ࡃࠊ♫ࢆᨭ࠼ࡿ⏘ᴗ⏺ࡢྲྀࡾ⤌ࡳࡀྍḞ࡛
࠶ࡿࠋᮾிᏛ࡛ࡣ 2009 ᖺᗘࡼࡾ⏘ᴗ⏺㐃ᦠࡋ࡚ࢪ࢙ࣟࣥࢺࣟࢪ࣮࣭ࢥࣥࢯ࣮ࢩ࣒ࢆ
⤌⧊ࡋࠊ㉸㧗㱋♫࠾ࡅࡿㄢ㢟ࢆ᫂ࡽࡍࡿࡇࢁࡽ୍⥴άືࢆ㛤ጞࡋࡓࠋᮾி
Ꮫࡢ᭱ඛ➃ࡢࢪ࢙ࣟࣥࢺࣟࢪ࣮◊✲ࡢ▱ぢࢆ࣮࣋ࢫࡋ࡚ṇࡋ࠸⌧≧ㄆ㆑ࡢୖ❧ࡕࠊ
ᗄᗘࡶ㆟ㄽࢆ㔜ࡡ࡞ࡀࡽㄢ㢟ࢆ᫂☜ࡋ࡚ゎỴ⟇ࢆ᳨ウࡋࡓࠋ
ࡇࡢάືࡢᡂᯝࡋ࡚ࠊ3 ே 1 ேࡀ㧗㱋⪅࡞ࡿ 2030 ᖺྥࡅࡓ࣮ࣟࢻ࣐ࢵࣉࡀᡂ
ࡋࠊ2011 ᖺᗘ᭩⡠ࠕ2030 ᖺ㉸㧗㱋ᮍ᮶ ◚⥢ࢆ㜵ࡄ 10 ࡢࣉࣛࣥࠖࡋ࡚බ㛤ࡍࡿࡇ
ࡀ࡛ࡁࡓ㸦ୗᅗ㸧
ࠋ2030 ᖺࡢ࠶ࡿࡁጼࠊࡑࡋ࡚ࡑࢀࡲ࡛ఱࢆࡍࢀࡤⰋ࠸ࡢࡀ᫂☜࡞
ࡗ࡚ࡁࡓࡇ࡛ࠊ࠸ࡃࡘࡢᴗࡣලయⓗ࡞ࢡࢩࣙࣥࢆ㉳ࡇࡋࠊඹྠ◊✲➼ࢆ㛤ጞࡋࡓࠋ



             
᭩⡠ࠕ2030 ᖺ㉸㧗㱋ᮍ᮶ ◚⥢ࢆ㜵ࡄ 10 ࡢࣉࣛࣥࠖ ᮾὒ⤒῭᪂ሗ♫
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 ࣮ࣟࢻ࣐ࢵࣉࡢ㸦ఫࡲ࠸࣭ఫ⎔ቃ㸧

ࡉ࡚ࠊ2011 ᖺᗘࡣࠊࢪ࢙ࣟࣥࢺࣟࢪ࣮࣭ࢥࣥࢯ࣮ࢩ࣒άືࢆᘬࡁ⥅ࡄࡶࡢࡋ࡚ࠊ⏘
Ꮫ㐃ᦠࢪ࢙ࣟࣥࢺࣟࢪ࣮࣭ࢿࢵࢺ࣮࣡ࢡࢆ⤌⧊ࡋ࡚࠾ࡾࠊ⣙ 50 ♫ࡢᴗࡀཧຍࡋࡓࠋ
㻌
ࢪ࢙ࣟࣥࢺࣟࢪ࣮࣭ࢿࢵࢺ࣮࣡ࢡཧຍᴗ୍ぴ㸦2012/3 ᭱⤊㸧

㻌
ᮏάືࡣࠊྛᴗࡀලయⓗ࡞ࢡࢩࣙࣥࢆぢฟࡍࡓࡵࡢ࣮ࣥ࢟ࣗ࣋ࢩࣙࣥࡢሙ⨨
ࡅ࡚࠾ࡾࠊࡑࡢࡓࡵࡢ㆟ㄽࡸㄪᰝࢆ⾜ࡗࡓࠋලయⓗࡣࠊఫᏯࠊࣔࣅࣜࢸࠊICTࠊࣛ
ࣇࢹࢨࣥ࡞ࡢ≉ᐃࢸ࣮࣐ᇶ࡙ࡃศ⛉㸦࣮࣡࢟ࣥࢢࢢ࣮ࣝࣉ㸧ࢆタ⨨ࡋࠊሗࡢඹ
᭷ࡸ㆟ㄽࢆ㔜ࡡ࡞ࡀࡽࣇ࣮ࣝࢻࢸࢫࢺࡸᕷሙㄪᰝ࡞ࢆ᳨ウࡋࡓࠋ
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࣮࣡࢟ࣥࢢࢢ࣮ࣝࣉࢸ୍࣮࣐ぴ


ࡲࡓࠊศ⛉άືࡢඹ᭷ࡢࡓࡵࡢయ㆟ࡸྜᐟࠊࡉࡽࡣࠊᮾ᪥ᮏ㟈⅏࠾࠸࡚ࠊ
⿕⅏ࡋࡓ㧗㱋ࡀ㐍ࡴᆅᇦࡢᨭࡢࡓࡵࡢάືࡶ㛤ጞࡋࡓࠋ




ࡇࡢࡼ࠺࡞ྲྀࡾ⤌ࡳࡀ࠸ࡎࢀඹྠ◊✲ࡸᴗⓎᒎࡍࡿࡇࡀᮇᚅࡉࢀࠊࡑࡇ
ࡽ⏕ࡲࢀࡿࣀ࣮࣋ࢩࣙࣥࡣࠊ᪥ᮏࡔࡅ࡛࡞ࡃࠊࡇࢀࡽ㉸㧗㱋♫ࢆ㏄࠼ࡿᾏ
እࡢᅜࠎࡶ࠸㈉⊩ࡍࡿࡶࡢ⪃࠼ࡽࢀࡿࠋゝ࠸࠼ࢀࡤࠊ᪥ᮏ࡛ᚓࡽࢀࡓ▱
ぢ࣭ᢏ⾡࣭ࣀ࢘ࣁ࢘➼ࡣࠊୡ⏺ࢆ࣮ࣜࢻ࡛ࡁࡿྍ⬟ᛶࡀ࠶ࡾࠊᏛ⾡⏺ࡋ࡚ࡶ⏘ᴗ
⏺ࡋ࡚ࡶ᭱ࡶὀຊࡍࡁ㡿ᇦࡢ୍ࡘ࡛࠶ࡿ⪃࠼ࡽࢀࡿࠋ㻌

15

 ࣋ࣥࢺ➼ࡢᐇ
୍ேᬽࡽࡋ㧗㱋⪅ࡢࡩࢀ࠶࠸㣗㸦㸰㸮㸮ே࣮࣡ࢡࢩࣙࢵࣉ㸧
㸦2011 ᖺ 11 ᭶ 14 ᪥㸹ཧຍ⪅㸸㇏ᅄᏘྎᅋᆅఫࡴ୍ேᬽࡽࡋࡢ㧗㱋⪅⣙ 200 ྡࠊ
㇏ᅄᏘྎᅋᆅẸ⏕ඣ❺ጤဨࡽࡢඹദ㸧
᯽ᕷ㇏ᅄᏘྎᅋᆅ࡛ά㌍ࡍࡿẸ⏕ඣ❺ጤဨࡽࡀẖᖺ㛤ദࡋ࡚࠸ࡿ୍ேᬽࡽࡋࡢ㧗㱋⪅
㣗ࢆࠊᖺᗘᘬࡁ⥆ࡁᮾிᏛ㧗㱋♫⥲ྜ◊✲ᶵᵓࠊࢪ࢙ࣟࣥࢺࣟࢪ࣮◊✲
ඹദ࡛ᐇࡋࡓࠋᙜᶵᵓࡋ࡚ࡶᐇ㝿㸯ேᬽࡽࡋࢆࡋ࡚࠸ࡿ 200 ேࡢ㧗㱋⪅ࡢពぢ㞟
ࡀ࡛ࡁࡿᶵ࡛࠶ࡗࡓࠋ
ࣉࣟࢢ࣒ࣛෆᐜࡋ࡚ࡣࠊᬽࡽࡋࡢᅔࡾࡈࡸᕤኵࡋ࡚࠸ࡿࡇࡘ࠸࡚ࠊヰࢆఛ࠸࡞
ࡀࡽࠊ⌧ᅾࡢ⏕ά≧ἣ㸦㣗ࠊࡘ࡞ࡀࡾࠊሗ※࡞㸧ࡘ࠸࡚ 6 ྡࢆ 1 ࢸ࣮ࣈࣝࠊ⣬Ⱚ
ᒃ᪉ᘧ࡛ᐇࡋࡓࠋࡑࡢᚋ㣗ࢆࡣࡉࡳࠊᆅඖ࣎ࣛࣥࢸࡼࡿࢥ࣑ࣗࢽࢸႚⲔᗑࠊ
ㄆ▱ண㜵ㅮᗙࠊ୍ேᬽࡽࡋࡢࡓࡵࡢ㣗ࡢᕤኵㅮᗙࢆ⾜ࡗࡓࠋࡲࡓࠊᖺᗘࡢヨࡳࡋ࡚ࠊ
ࢪ࢙ࣟࣥࢺࣟࢪ࣮࣭ࢿࢵࢺ࣮࣡ࢡᴗࡢ༠ຊࢆᚓ࡚ࠊ࠾⢝ᩍᐊࠊࣃ࣮ࢯࢼࣝࣔࣅࣜࢸ
ヨࡶ㛤ദࡋࡓࠋཧຍ⪅ࣥࢣ࣮ࢺ࡛ࡶᅇࣉࣟࢢ࣒ࣛࡢ‶㊊ᗘࡀ㧗ࡃࠊᴦࡋࡃ㐣ࡈࡍ
ࡇࡀ࡛ࡁࡓࡢᅇ⟅ࡀከࡃࡳࡽࢀࡓࠋ

            
   200 ே࣮࣡ࢡࢩࣙࢵࣉࡢ㢼ᬒ

               
   ࠾⢝ᩍᐊࡢᵝᏊ
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 ᯽࢟ࣕࣥࣃࢫ୍⯡බ㛤㸦2011 ᖺ 10 ᭶ 21㸫22 ᪥㸧
 ᮾிᏛ᯽࢟ࣕࣥࣃࢫ 2011 ᖺ 5 ᭶➨⥲ྜ◊✲Ჷࡀ❹ᕤࡋࠊᙜᶵᵓࡶ᯽࢟ࣕࣥࣃࢫ
ࡢṇᘧ࡞௰㛫ධࡾࢆࡋࡓࡇࡽࠊᮏᖺᗘࡣࡌࡵ࡚᯽࢟ࣕࣥࣃࢫ୍⯡බ㛤ཧຍࡋࡓࠋ
 ᯽࢟ࣕࣥࣃࢫ୍⯡බ㛤ࡣ࢟ࣕࣥࣃࢫ࿘㎶ࡢఫẸࡸࡘࡃࡤ࢚ࢡࢫࣉࣞࢫἢ⥺ఫẸࢆ୰ᚰ
ẖᖺከࡃࡢ᮶ሙ⪅ࡀ࠶ࡿࡇࡽࠊ࢟ࣕࣥࣃࢫ࿘㎶ࡢ᪉ࠎᶵᵓࡢᏑᅾ◊✲ෆᐜࢆ▱ࡗ
࡚࠸ࡓࡔࡃዲᶵࡽ࠼ࠊ᮶ሙ⪅ཧຍᆺࡢദࡋࢆ୰ᚰ⏬ࡋࡓࠋࡲࡓࠊ୍⯡බ㛤యࡢ
⏬࡛࠶ࡿ≉ูㅮ₇࡛㙊⏣ᶵᵓ㛗ࡀࠕࢪ࢙ࣟࣥࢺࣟࢪ࣮㸦⪁ᖺᏛ㸧ࡢᣐⅬࡀ᯽ࠖ࠸
࠺㢟┠࡛ㅮ₇ࢆࡍࡿࡇ࡞ࡗࡓࠋ
 ᶵᵓࡀ⏬࣭ᐇࡋࡓࡢࡣ௨ୗࡢ 7 ⏬࡛࠶ࡿࠋ
㸺ᒎ♧㸼
࣭࣏ࢫࢱ࣮ᥖ♧ࡼࡿᶵᵓࡢ◊✲ࠊάື⤂
  -㧗㱋♫⥲ྜ◊✲ᶵᵓࡣ
  -᯽ᕷ㇏ᅄᏘྎᆅᇦ࡛ࡢ◊✲άື⤂
  -ᮾ᪥ᮏ㟈⅏⯆ࡲࡕ࡙ࡃࡾࡢ⤂
㸺ᒎ♧࣭ぢᏛ࣭ࢶ࣮㸼
࣭⚟♴⏝ලࠊᶍᨃఫᒃࡢぢᏛ࣭య㦂
 㸦ᕤᏛ⣔◊✲⛉ᶵᲔᕤᏛᑓᨷ 㙊⏣࣭ᑠ➉◊✲ᐊ
ࡼࡿ⏬࣭ᐇ㸧
㸺ཧຍ࣭⤒㦂㸼
࣭㢌యࡢᗣࢳ࢙ࢵࢡ㸦21 ᪥ࡢࡳ㸧
࣭ㆤ࣭་⒪ࡼࢁࡎ┦ㄯ㸦21 ᪥ࡢࡳ㸧
࣭
ࠕ㧗㱋♫ࡍࡈࢁࡃࠖ㸦22 ᪥ࡢࡳ㸧
㸺ㅮᗙ㸼
࣭᪥ࡽฟ᮶ࡿㄆ▱ண㜵㸦21 ᪥ࡢࡳ㸧
࣭ࣂࣛࣥࢫࢺ࣮ࣞࢽࣥࢢࡼࡿ㧗㱋⪅㌿ಽண㜵ㅮᗙ㸦22 ᪥ࡢࡳ㸧
 㸦ඛ➃⛉Ꮫᢏ◊✲ࢭࣥࢱ࣮ ⏣୰◊✲ᐊࡼࡿ⏬࣭ᐇ㸧
 ᯽࢟ࣕࣥࣃࢫࡢ୍␒ዟࡲࡗࡓሙᡤฟ᮶ࡓࡤࡾࡢᘓ≀࡛࠶ࡿ࠸࠺᮲௳ࡽࠊᙜ᪥ࡢ
᮶ሙ⪅ᩘࡀࡇࡲ࡛ఙࡧࡿᮍ▱ᩘ࡛ࡸࡸᚰ㓄ࡋࡓࡶࡢࡢࠊᚎࠎ᮶ሙ⪅ࡀቑ࠼ࠊ≉
๓᯽ᕷෆ➼࡛ཧຍ⪅ࢆເࡗࡓㅮᗙᆺࡢ⏬࡛ࡣࠊேࡸ▱ேࢆㄏ࠸ྜࡗ࡚ཧຍࡉࢀࡓ᪉
ࡀᑡ࡞ࡽࡎࡳࡽࢀࡓࠋ᭱⤊ⓗࡣᶵᵓࡣ 350 ྡࢆ㉸ࡍ᮶ሙ⪅ࡀ࠶ࡗࡓࡳࡽࢀࡿ㸦ࣃ
ࣥࣇࣞࢵࢺ➼ࡢ㓄ᕸᩘࡼࡾ㸧ࠋࡲࡓࠊ2 ᪥┠ࡢ༗ᚋ⾜ࢃࢀࡓ㙊⏣ᶵᵓ㛗ࡢ≉ูㅮ₇ࢆ⪺
࠸ࡓ᪉ࠎࡀࠊ㛢ሙ┤๓㥑ࡅ㎸ࡳ࡛ぢᏛࡇࡽࢀࠊ㛫ษࢀ࡞ࡿࡲ࡛⇕ᚰᶵᵓࡢάື
ࡘ࠸࡚㉁ၥࡋ࡚࠸ࡃ࡞ࡢᵝᏊࡶぢࡽࢀࡓࠋ
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 ⮬ศ⮬㌟ࡀ㧗㱋⪅ࡔࡽࠊ࠸࠺ືᶵ࡛ᶵᵓ㊊ࢆ㐠ࢇࡔ᪉ࡶ࠸ࢀࡤࠊ࠾ࡌ࠸ࡕࡷࢇ࠾
ࡤ࠶ࡕࡷࢇᬽࡽࡋ࡚࠸ࡿࡽࠊ࠸࠸࡞ࡀࡽぢᏛࡍࡿᐙ᪘㐃ࢀࠊ㧗㱋♫ࡘ࠸࡚Ꮫࡧ
◊✲ࡍࡿࠕࢪ࢙ࣟࣥࢺࣟࢪ࣮ࠖ࠸࠺ᏛၥࡢᏑᅾࢆึࡵ࡚▱ࡗࡓ࠸࠺Ꮫ⏕ࠊ᪂ࡋ࠸ᘓ≀
ࡔࡽධࡗ࡚ࡁ࡚ࠊᶍᨃఫᒃࡸ⚟♴ჾල࡞ࠊࡢ◊✲Ჷ࡛ࡣ࡞࡞ぢࡽࢀ࡞࠸ᒎ♧
⇕ᚰぢධࡿ᪉࡞ࠊከᵝ࡞᪉᮶ሙࡋ࡚࠸ࡓࡔ࠸ࡓࠋᶵᵓࡢᏑᅾࡸ◊✲άືࢆࠊࡇࡢ
ࡼ࠺ከᵝ࡞᪉ࠎ▱ࡗ࡚࠸ࡓࡔࡃࡇࡀฟ᮶ࡓࡇࡣࠊ୍⯡බ㛤ཧຍࡋࡓఱࡼࡾࡢ
✭࡛࠶ࡗࡓࠋ

 
◊✲ဨࡢㄝ᫂⪥ࢆഴࡅࡿࡈᐙ᪘

 ࣃࢿࣝᒎ♧ࡼࡿᶵᵓࡢ⤂

18

 ᅜ㝿㐃ᦠ
 ࢫ࢙࣮࢘ࢹࣥ᪥ᮏ 㧗㱋♫ࢩ࣏ࣥࢪ࣒࢘㸦2011 ᖺ 9 ᭶ 21-23 ᪥㸧

9 ᭶ 21 ᪥㸦Ỉ㸧㹼23 ᪥㸦㔠㸧ࡢ 3 ᪥㛫ࠊ࢘ࣉࢧࣛᏛ㸦ࢫ࢙࣮࢘ࢹࣥ ࢘ࣉࢧࣛᕷ㸧
࠾࠸࡚ࠊࢫ࢙࣮࢘ࢹࣥ㸫᪥ᮏ 㧗㱋♫ࢩ࣏ࣥࢪ࣒࢘ࠕConference on Aging Societies a
Japanese-Swedish Research Cooperationࠖࡀ㛤ദࡉࢀࡓࠋᮏ㆟ࡣ 2009 ᖺ 10 ᭶ᮏᏛ
࠾࠸࡚㛤ദࡉࢀࡓ᪥ᮏ㸫ࢫ࢙࣮࢘ࢹࣥ㧗㱋♫ࢩ࣏ࣥࢪ࣒࢘ࢆཷࡅ࡚㛤ദࡉࢀࡓࠊ➨ 2
ᅇ㆟࡛࠶ࡾࠊᅇࡢ㆟ࡣദࡀ࢘ࣉࢧࣛᏛᮾிᏛࠊඹദ⪅᪥ᮏᏛ⾡⯆ࠊ
ᚋᅾ᪥ࢫ࢙࣮࢘ࢹࣥ㤋ࡢ༠ຊࡢୗ⾜ࢃࢀࡓࠋ
ᮏ㆟ࡢ┠ⓗࡣࠊ㧗㱋♫ࢆඹ㏻ࡢࢸ࣮࣐ࡋ࡚ࢫ࢙࣮࢘ࢹࣥྛ◊✲ᶵ㛵ࡢ◊✲⪅ᮾ
ிᏛࢆࡣࡌࡵࡍࡿ᪥ᮏࡢ◊✲⪅ࡢඹྠ◊✲ࠊ◊✲༠ຊࢆ᥎㐍ࡍࡿࡇ࡛࠶ࡿࠋ๓ᅇ
ࡢ➨ 1 ᅇ㆟࡛ࡣࢫ࢙࣮࢘ࢹࣥࡽࡣ࢘ࣉࢧࣛᏛࢆࡣࡌࡵ」ᩘࡢᏛࠊ◊✲ᶵ㛵ࡽ 30
ྡ㏆࠸◊✲⪅ࡀ᮶᪥ࡋࠊᏳ⏣ㅮᇽ࡛ࡢබ㛤ࢩ࣏ࣥࢪ࣒࢘ࢆྵࡵ 3 ᪥㛫ࡢ㆟ࠊ㧗㱋⪅タ
ࡸ᪥ᮏᴗࡢぢᏛࢆ⾜ࡗࡓࠋᅇࡣࠊࡑࡢ㆟ࢆཷࡅ࡚᭦࡞ࡿ◊✲⪅㛫ࡢὶࢆ㐍ࡵࡿࡇ
ࠊࡲࡓ◊✲⪅ࡢࡳ࡞ࡽࡎ㧗㱋♫ࡢㄢ㢟㛵ᚰࢆᣢࡘᴗࡢ⏘Ꮫ㐃ᦠάືࢆᶍ⣴ࡍࡿ
ࡇ➼ࢆࡵࡊࡋࠊ࢘ࣉࢧࣛᏛࡀ࣍ࢫࢺ࡞ࡗ࡚⏬ࡉࢀࡓࡶࡢ࡛࠶ࡿࠋᅇ᪥ᮏࡽࡣࠊ
ᯇᮏὒ୍㑻ᮾிᏛ⌮㸦Ꮫ㛗㸧ࢆ➹㢌ࠊᮾிᏛᡤᒓࡢᩍဨࡸᏛ㝔⏕ࢆ୰ᚰࡋ
ࡓ◊✲⪅ࠊ࠾ࡼࡧᮾிᏛ㧗㱋♫⥲ྜ◊✲ᶵᵓࡀദࡍࡿ⏘Ꮫ㐃ᦠࢿࢵࢺ࣮࣡ࢡཧຍ
ᴗࡼࡾࡢཧຍ⪅ࠊィ 43 ྡࡀゼ⍞ࡋࡓࠋ
 ᪥ᮏࡽࡢࡓࡗ࡚ࡢせᮃ࡛ࠊ㆟ࡢ㛤ദ๓ࡣࠊ࢘ࣉࢧࣛᕷෆ࡛㧗㱋⪅⚟♴タࡢࢧ
ࢺࣅࢪࢵࢺࡀ⾜ࢃࢀࡓࠋཧຍ⪅ࡣ 2 ⌜ศࢀࠊ᭱᪂ࡢࢸࢡࣀࣟࢪ࣮ࡀᑟධࡉࢀࡓ㧗㱋⪅
タࡢぢᏛ➼ࢆ⾜ࡗࡓࠋ༗ᚋࡽ㛤ጞࡉࢀࡓ㆟࡛ࡣࠊAnders Hallberg ࢘ࣉࢧࣛᏛ⥲㛗ࠊ
Ώ㑔ⰾᶞᅾࢫ࢙࣮࢘ࢹࣥ≉ᶒࠊᯇᮏ⌮㸦Ꮫ㛗㸧
ࠊEva Nillson-Bagennholm Ặ
㸦ࢫ࢙࣮࢘ࢹࣥ♫⚟♴┬㸧ࠊPeter Egardt ࢘ࣉࢧࣛᕷ㛗ࠊబ㔝ᾈ᪥ᮏᏛ⾡⯆ࢫࢺࢵࢡ
࣒࣍ࣝ◊✲㐃⤡ࢭࣥࢱ࣮㛗ࡢᣵᣜ⥆ࡁࠊBarbro Westerholm ࢘ࣉࢧࣛᏛᩍᤵࠊ㎷ဴኵ
ᮏᏛ㧗㱋♫⥲ྜ◊✲ᶵᵓᩍᤵࡢᇶㄪㅮ₇ࡀ⾜ࢃࢀࡓࠋࡲࡓኪࡣࣞࢭࣉࢩࣙࣥࡀ㛤ࢀ
ࡓࠋ㆟ 2 ᪥┠ࡣࠊ
ࠕ♫ಖ㞀ᨻ⟇ࠖࠊ
ࠕ⏕་⛉Ꮫ◊✲ࠖ
ࠊ
ࠕࢸࢡࣀࣟࢪ࣮ࠖࡢ 3 ࡘࡢᑓ㛛
ศ㔝ศࢀ࡚ࡢ୧ᅜ㛵ಀ⪅㛫࡛ࡢ࣮࣡ࢡࢩࣙࢵࣉࠊཬࡧ᪥ᮏࡽཧຍࡋࡓ◊✲⪅ཬࡧ
ᴗࡼࡿ࣏ࢫࢱ࣮ࢭࢵࢩࣙࣥࡀ㛤ദࡉࢀࡓࠋ3 ᪥┠ࡣᆅᇦ♫࠾ࡅࡿᐇ㊶ᆺࣉࣟࢪ࢙ࢡࢺ
ࡢ⤂ࡀ⾜ࢃࢀࡓࠋྛⓎ⾲ᚋࡣࠊ୧ᅜ㛵ಀ⪅࡛ࢹࢫ࢝ࢵࢩࣙࣥࡀ⾜ࢃࢀࠊ㧗㱋㛵
ࡍࡿ୧ᅜࡢ⌧≧ࡸㄢ㢟ㄆ㆑ࠊᨻ⟇ࠊ⏘ᐁᏛ㐃ᦠࡢྲྀ⤌ࡳࠊ᪂ࡓ࡞ࢸࢡࣀࣟࢪ࣮ࡢ㛤Ⓨ࡞ࠊ
ᖜᗈ࠸ศ㔝Ώࡗ࡚άⓎ࡞ពぢ┦⌮ゎࡀ῝ࡲࡾࠊ㠀ᖖᐇࡋࡓෆᐜ࡞ࡗࡓࠋ
3 ᪥┠ࡢ᭱ᚋࡣࠊLars Magnusson ࢘ࣉࢧࣛᏛᩍᤵࠊ㙊⏣ᐇᮏᏛ㧗㱋♫⥲ྜ◊✲ᶵ
ᵓ㛗ࡼࡾࡢᣵᣜࡀ࠶ࡾࠊ2 ᖺᚋࡣࡲࡓ᪥ᮏ࡛ࡢ➨ 3 ᅇ㆟ࡢ㛤ദࢆ┠ᣦࡑ࠺࠸࠺ᥦࡀ
ฟࡉࢀࠊ㛢ࡋࡓࠋ
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 ࡑࡢࡢάື➼
 ᖹᡂ  ᖺᗘ⪁ேಖᗣቑ㐍➼ᴗ ࠕㆤ➼ࢆཷࡅ࡞ࡀࡽఫࡳ⥆ࡅ
ࡽࢀࡿ㧗㱋⪅ࡢఫࡲ࠸ࡢ࠶ࡾ᪉㛵ࡍࡿㄪᰝ◊✲ᴗࠖ
㸦㸯㸧ᐇ┠ⓗࠊ᳨ウయไ
せㆤ≧ែ࠾ࡅࡿ㧗㱋⪅ࡢఫࡲ࠸᪉ࡣࡁࡃศࡅ࡚ࠊᅾᏯ㸦⮬Ꮿ㸧
ࠊࢧ࣮ࣅࢫࡁ㧗㱋
⪅ྥࡅఫᏯࠊタࢧ࣮ࣅࢫࡢ 3 ࡘࡀ࠶ࡿࠋ
㒔ᕷ㒊ࢆ୰ᚰࠊᛴ⃭࡞༢㌟㧗㱋⪅ཬࡧ㧗㱋⪅ኵ፬ࡢࡳࡢୡᖏࡢቑຍࡀぢ㎸ࡲࢀࡿ୰ࠊ
㔜ᗘࡢ㧗㱋⪅ࡀᅾᏯ⏕άࢆ⥆ࡅࡿࡇࡢ࡛ࡁࡿ⤌ࡳࢆᵓ⠏ࡍࡿࡇࡣࠊ
ࠕAging in placeࠖ
ࡢほⅬࡽᮃࡲࡋ࠸ࡶࠊタࡢ⛣⾜ࢆᴟຊᑡ࡞ࡃࡍࡿࡇࡣࠊㆤಖ㝤㈈ᨻࡢᣢ
⥆ᛶࢆྥୖࡉࡏࡿࡇࡶᐤࡍࡿࡶࡢ⪃࠼ࡽࢀࡿࠋ
ᖹᡂ 22 ᖺᗘࡢㄪᰝ◊✲ᴗࡢ᳨ウᡂᯝࢆ㋃ࡲ࠼ࡘࡘࠊ
ࠕ24 㛫ᅾᏯࢣࠖࡢࢧ࣮ࣅࢫࡢ
ྜ⌮ⓗ࡞࠶ࡾࡓࢆ⪃ᐹࡍࡿࡶࠊ᯽ᕷࢆࣇ࣮ࣝࢻ⌧ᅾࡢ౪⤥యไࡽࠕ24 㛫
ᅾᏯࢣࠖࡢ㌿ᚲせ࡞᮲௳ࢆ᫂ࡽࡍࡿࠋ
᳨ウጤဨ ጤဨ➼ྡ⡙ 㸦ᩗ⛠␎ࠊ༑㡢㡰㸧
Ặ ྡ

ᡤ ᒓ

㧗ᶫ ⣫ኈ(ጤဨ㛗)

ᅜ㝿་⒪⚟♴ᏛᏛ㝔 ᩍᤵ

▼㯮 ᬸ

㜰Ꮫ ୡ⏺ゝㄒ◊✲ࢭࣥࢱ࣮ ᩍᤵ

▼ཎ ⨾ᬛᏊ

♫⚟♴ἲே᪂⏕ ⌮㛗

᭶ ᩄ㞝

ᮾிᏛ ᕤᏛ⣔◊✲⛉ᘓ⠏Ꮫᑓᨷ ᩍᤵ
♫⚟♴ἲே 㛗ᒸ⚟♴༠

ᑠᒣ ๛

㧗㱋⪅⥲ྜࢣࢭࣥࢱ࣮ࡇࡪࡋᅬ ⥲ྜタ㛗

ᅬ⏣ ┾⌮Ꮚ

᫂Ꮫ ⌮ᕤᏛ㒊ᘓ⠏Ꮫ⛉ ᩍᤵ

ᇼ⏣ ⫄Ꮚ

⊂❧⾜ᨻἲே ປാᨻ⟇◊✲࣭◊ಟᶵᵓ 㞠⏝ᡓ␎㒊㛛 ◊✲ဨ

ᮧୖ ༟ஓ
ᮧᔱ ᖾ௦

⊂❧⾜ᨻἲே 㒔ᕷ⏕ᶵᵓ ᅋᆅ⏕㒊
ᅋᆅ⏕ィ⏬ࢳ࣮࣒ ࢳ࣮࣒࣮ࣜࢲ࣮
ᮾிᏛ ་Ꮫ⣔◊✲⛉ᆅᇦ┳ㆤᏛศ㔝 ᩍᤵ
ົᒁ ᮾிᏛ 㧗㱋♫⥲ྜ◊✲ᶵᵓ
㎷ဴኵࠊᘅ℩㞝୍ࠊᚋ⸨⣧ࠊ℩ᬛὒࠊྜྷỤᝅ

ᰴᘧ♫ᐩኈ㏻⥲◊ ➨୍ࢥࣥࢧࣝࢸࣥࢢᮏ㒊 㔠⼥࣭ᆅᇦᴗ㒊
✄Ọᖺࠊྡྲྀ┤⨾ࠊᕝႛ
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㸦㸰㸧ᐇෆᐜ
ᮏㄪᰝᴗࡣࠊ௨ୗ 2 ࡘࡢどⅬࡽᐇࡋࡓࠋ
ձࠕ24 㛫ᅾᏯࢣࠖࡢ 2 ࢱࣉࡢᢳฟࡼࡿලయⓗ࡞ᙧែࡢ᳨ウཬࡧ㟂せศᯒ
௨ୗ 2 ࢱࣉࡢࢧ࣮ࣅࢫᙧែࢆ㑅ࡧࠊྛᴗ⪅ࡢᐇែᢕᥱࢆࡍࡿࡶࠊࡑࢀࢆࡶ
24 㛫ࡢᅾᏯࢧ࣮ࣅࢫᙧែࡢ࠶ࡾ᪉ࢆ᳨ウࡋࡓࠋ
࣭ᑠつᶍከᶵ⬟ᆺᒃᏯㆤࡽࡢࣉ࣮ࣟࢳ㸦♫⚟♴ἲே㛗ᒸ⚟♴༠㸧
࣭▷㛫ᕠᅇゼၥㆤࢧ࣮ࣅࢫࡽࡢࣉ࣮ࣟࢳ㸦ᰴᘧ♫᪂⏕࣓ࢹ࢝ࣝ㸧
ղࠕ24 㛫ᅾᏯࢣࠖࡢࢩࢫࢸ࣒⛣⾜ࡢ᳨ウ
᯽ᕷࡢㆤಖ㝤⤥ᐇ⦼ࡢࢹ࣮ࢱศᯒࡽࠊࢧ࣮ࣅࢫࡢᥦ౪ࢧࢻࠊ⏝ࢧࢻࡢ᪉
࠾ࡅࡿᐇែศᯒࢆ⾜࠸ࠊ
ࠕ24 㛫ᅾᏯࢣࠖࢩࢫࢸ࣒ᒎ㛤ࡢㅖ᮲௳ࢆ☜ㄆࡋࡓࠋ
ࡲࡓࠊࡇࢀࡽࢆ⤫ᣓࡍࡿᙧ࡛ࠊ᳨ウጤဨࢆᐇࡋࡓࡀࠊᐇ⤒㐣㐃ືࡍࡿࡶࡢ࡞ࡢ࡛ࠊ
ྛᅇࡢ᳨ウጤဨࡢ㆟ෆᐜㄝ᫂ࢆࡶࡗ࡚ࠊ⤒㐣ሗ࿌ࡍࡿࠋ
➨ 1 ᅇ㸦8 ᭶ ᮾிᏛ㸧
㸯㸬ㄪᰝ◊✲ࡢᴫせ
㸰㸬24 㛫ᅾᏯࢣࡢඛ㥑ⓗࡋ࡚ࡇࡪࡋᅬ᪂⏕ࡢどⅬࡢඹ᭷
㸱㸬୧⪅ࡢྲྀࡾ⤌ࡳࠊどⅬࢆ㋃ࡲ࠼ࡓㄽⅬ☜ㄆ ཬࡧࢹࢫ࢝ࢵࢩࣙࣥ
➨ 2 ᅇ㸦10 ᭶ ᮾிᏛ㸧
㸯㸬ᐃᮇᕠᅇ࣭㝶ᑐᛂࢧ࣮ࣅࢫᑐࡍࡿ㆟ㄽ
࣭
ࠕ▷㛫ᕠᅇゼၥㆤࢧ࣮ࣅࢫ࣭ᒱ㜧┴᪉ᘧࠖ㹼ᅾᏯ⏕άࡢ⥅⥆ࢆᨭ࠼ࡿ㹼୰㛫ሗ࿌᭩
㸰㸬᯽ᕷㆤಖ㝤⤥ࢹ࣮ࢱᩚ⌮㐍ᤖሗ࿌
➨ 3 ᅇ㸦11 ᭶ ᮾிᏛ㸧
㸯㸬ཌປ┬࡚㆟ㄽࡉࢀ࡚࠸ࡿࠕ」ྜᆺࠖࠊࠕᐃᮇᕠᅇᆺࠖࡢᩚ⌮
㸰㸬᯽ᕷ࠾ࡅࡿᑐ⏝㝈ᗘ㢠 6 ௨ୖ⏝⪅ࡢࢧ࣮ࣅࢫ⏝≧ἣ☜ㄆ
᯽ᕷ㸦㒔ᕷィ⏬ㄢ࣭㧗㱋⪅ᨭㄢ㸧ࢆ࠼࡚ศᯒࢹ࣮ࢱㄞ㎸ࡳ㸦3 ᅇ࣭12 ᭶㹼1 ᭶ᮾிᏛ㸧
㸯㸬ศᯒࢹ࣮ࢱࡳࡽࢀࡿ≉ᚩཬࡧࡑࡢ⫼ᬒࡢ☜ㄆ
㸰㸬ᚋࡢ♧၀⧅ࡀࡿࡶࡢࡢ⢭ᰝ
➨ 4 ᅇ㸦1 ᭶ ᮾிᏛ㸧
㸯㸬ጤဨࡽࡢศᯒせᮃᑐࡍࡿ㏣ຍศᯒ⤖ᯝሗ࿌ཬࡧࢹ࣮ࢱศᯒࡢ᪉ྥᛶ᳨ウ
㸰㸬ሗ࿌᭩ᵓᡂᑐࡍࡿ㆟ㄽ
➨ 5 ᅇ㸦3 ᭶ ᮾிᏛ㸧
㸯㸬ሗ࿌᭩㛵ࡍࡿࢹࢫ࢝ࢵࢩࣙࣥ
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ᮏㄪᰝ◊✲ࡢ࣮࣡ࢡࣇ࣮ࣟ

㸦㸱㸧ᐇ⤖ᯝ
ᮏ◊✲࠾࠸࡚ࡣࠊᚋ᪥ᖖ⏕άᅪᇦ㸦ᆅᇦໟᣓᨭࢭࣥࢱ࣮༢㸧࡛ᅾᏯࢧ࣮ࣅࢫࢆ☜
ಖࡍࡿࠊ࠶ࡿ࠸ࡣᅾᏯࢧ࣮ࣅࢫࡢ㟂⤥ࣂࣛࣥࢫࢆ᪥ᖖ⏕άᅪᇦෆ࡛ࡿࠊ࠸࠺᪉ྥᛶࡢ
ୗ࡛ࠊࡲࡕ࡙ࡃࡾࡢ㛵ಀᛶࢆ⪃៖ࡋ࡞ࡀࡽࢧ࣮ࣅࢫࢆᵓ⠏ࡍࡁࠊ࠸࠺๓ᥦࡓࡗ࡚
ᥦゝࡍࡿࡶࡢ࡛࠶ࡿࠋ
1. ᅇࡢㄪᰝࡽぢࡓᅾᏯࢧ࣮ࣅࢫࡢ౪⤥⏝ࡢᵓ㐀
(1) ࢧ࣮ࣅࢫࡢ❧ᆅࡢࡤࡽࡘࡁ
ゼၥ⣔ࢧ࣮ࣅࢫࢆ᪥ᖖ⏕άᅪᇦ࡛㈥࠼ࡿࡇࢁࡣࢮࣟࡢࡇࢁࡀከࡃ࠶ࡾࠊゼၥ࣭㏻ᡤ࠸
ࡎࢀࡢࢧ࣮ࣅࢫ࠾࠸࡚ࡶ㉺ቃࡋ࡚࠸ࡿࡢࡀ⌧≧࡛࠶ࡗࡓࠋᴗ⪅ࡗ࡚ࡑࢀࡣ␗ᖖ࡛
ࡣ࡞ࡃࠊᕷሙཎ⌮ᇶ࡙ࡃ⾜Ⅽࡋ࡚⾜ࢃࢀ࡚ࡁࡓࡶࡢ⪃࠼ࡽࢀࡿࠋ
(2) ୡᖏᵓᡂࡽぢࡓࢧ࣮ࣅࢫࡢ⏝≧ἣ
ୡᖏᵓᡂ࡛ࢧ࣮ࣅࢫࡢ⏝≧ἣࢆࡳࡿࠊୡᖏࡢ୰せㆤ⪅௨እࡢྠᒃᐙ᪘ࡀ࠸ࡿሙྜࠊ
⏝ࡢ୰ᚰ࡞ࡿࡢࡣ㏻ᡤ࣭▷ᮇධᡤࢧ࣮ࣅࢫࡢ⏝࡛࠶ࡾࠊゼၥ⣔ࢧ࣮ࣅࢫࡣ࠶ࡲࡾ
⏝ࡉࢀ࡚࠸࡞࠸ࡀࠊせㆤᗘࡀ㧗ࡃ࡞ࡿࡘࢀࠊゼၥ⣔ࢧ࣮ࣅࢫࡢ⏝ࡣቑຍࡍࡿഴྥࡀ
࠶ࡗࡓࠋᚋࡣ᰾ᐙ᪘ࡢ㐍⾜࣭㧗㱋⪅ࡢࡳୡᖏࡢቑຍࡀணࡉࢀࡿࡀࠊࡑࡢ୰࡛ᅾᏯ⏕
άࢆᨭ࠼࡚࠸ࡃࡣゼၥ⣔ࢧ࣮ࣅࢫࡢࢽ࣮ࢬࡢᑐᛂࡀᚲ㡲࡛࠶ࡿ⪃࠼ࡽࢀࡿࠋせㆤ
ᗘࡢప࠸⪅࡛⏝⋡ࡀ㧗࠸ഴྥࡀぢࡽࢀࡓࡀࠊᡤᚓࡢ࠶ࡿᒙࡘ࠸࡚ࡣࡇࡢⅬ࡛ࡢࢽ࣮ࢬ
ࡀࢧ࣮ࣅࢫࡁ㧗㱋⪅ྥࡅఫᏯྥ࠺ࡇࡀ᥎ ࡉࢀࡿࠋ
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(3) ࢧ࣮ࣅࢫ౪⤥ᴗ⪅ࡢẕయἲே✀ูࡽぢࡓࢧ࣮ࣅࢫࡢ⏝≧ἣ
タࡢタ⨨య࡛࠶ࡿྰࡀࠊ㏻ᡤࠊ▷ᮇධᡤഴᩳࡍࡿࠊゼၥㆤഴᩳࡍࡿࡢ
せᅉ࡞ࡗ࡚࠸ࡿࡇࡀ᥎

ࡉࢀࠊタ⨨య࡛࠶ࢀࡤ㏻ᡤࠊ▷ᮇධᡤഴᩳࡍࡿഴྥࡀ❚

࠼ࡓࠋ㟂せศᯒࡣᐃᛶⓗࠊ
ࠕ㏻ᡤ▷ᮇධᡤే⏝࡛ᨭ࠼࡚ࡁࡓࡀᐙ᪘ࡀಽࢀࡓࡽࢲ࢘ࣥࠖ
ࠊ
࠶ࡿ࠸ࡣࠕ㏻ᡤ࡛ᨭ࠼࡚ࡁࡓࡀࠊᮏேࡢ㔜ᗘక࠸ゼၥㆤࡢ⏝ࢩࣇࢺࠖ࠸࠺
ࡁࡃศࡅ࡚ 2 ࡘࡢࣃࢱ࣮ࣥศࡅࡽࢀࡓࠋ๓⪅ࡣタ⣔ࢣ࣐ࢿࡢሙྜࡳࡽࢀࡿഴྥ࡛
࠶ࡾࠊࡑࡢࡲࡲධᡤ࠸࠺ࢫࢺ࣮࣮ࣜࡀ❚ࢃࢀࠊᚋ⪅ࡣႠἲே⣔ࡳࡽࢀࡿഴྥ࡛࠶ࡿࠋ
ࡇࢀࡣࠊᴗ⪅ഃࡢࡀࢣࣉࣛࣥసᡂᙳ㡪ࢆ࠼࡚࠾ࡾࠊẕయἲேࡢタタ⨨᭷↓
ᥦ౪ࢧ࣮ࣅࢫෆᐜࡢഴᩳഴྥ⤖ࡧࡘ࠸࡚࠸ࡿ⪃࠼ࡽࢀࡿࠋ
2. ࢧ࣮ࣅࢫࡁ㧗㱋⪅ྥࡅఫᏯࡢ⨨࡙ࡅ
ࢧ࣮ࣅࢫࡁ㧗㱋⪅ྥࡅఫᏯ࠾ࡅࡿࠕࢧ࣮ࣅࢫࠖࡣࠊ࠸ࢃࡺࡿぢᏲࡾ௦⾲ࡉࢀࡿ⏕
άᨭ࡛࠶ࡾࠊ⌧Ⅼ࡛ࡣࠊࡑࢀಀࡿ㈝⏝ࡣ⮬ᕫ㈇ᢸࡍࡁࡶࡢࡋ࡚ᩚ⌮ࡉࢀ࡚࠸ࡿࠋ
ࡲࡓࠊᚑ᮶ࠊ≉ู㣴ㆤ⪁ே࣮࣒࡛࣍ᑐᛂࡋ࡚࠸ࡓࢽ࣮ࢬࢆࠕእࡅࡢㆤಖ㝤ࢧ࣮ࣅࢫࠖ
ࠕ⏕άᨭࢧ࣮ࣅࢫࡁࡢఫࡲ࠸ࠖศゎࡍࡿ࠸࠺ᨻ⟇๎ࡿࡶࡢ࡛࠶ࡿࠋ
᪉ࠊᘓ≀ࡋ࡚ఫᏯࢆᩚഛࡍࡿࡣࠊ᪂⠏ࡢሙྜࡣ┦ᙜ⛬ᗘࡢึᮇ㈨ᮏᢞୗࡀᚲせ࡛࠶
ࡾࠊ᪤ᏑఫᏯࢆά⏝ࡍࢀࡤࠊࡑࢀࢆ㍍ῶࡍࡿࡇࡶ࡛ࡁࡿࡀࠊⰋ㉁࡞ఫᏯࠊఫ⎔ቃࡀ☜ಖ
ࡉࢀࡿࡣࠊ㈨ᮏᢞୗࡀ㐺ษ⾜ࢃࢀ࡞ࡅࢀࡤ࡞ࡽ࡞࠸ࠋࡋࡋࠊ⌧≧࡛ࡣࠊᆅᇦ࡛Ᏻᐃ
ⓗ㐺ษ࡞つᶍࡢ㈨ᮏࢆ㞟⣙ࡍࡿ⤌ࡳࡀ࡞࠸ࠋ࠼ࡤࠊつᶍ࡞ᰴᘧ♫ࡢሙྜࠊᰴ
ࡢ┈㑏ඖ㛫᥋⤒㈝➼࡛ᘓ≀➼ࡢ⎔ቃᩚഛ⣧⢋ᢞୗࡉࢀࡿ㈨㔠ࡀᑠࡉࡃ࡞ࡿࠊ࠶
ࡿ࠸ࡣ㧗㢠࡞౯᱁࡞ࡿᠱᛕࡀ࠶ࡿࠋ㧗㱋⪅ఫᏯࡸᒃఫタཬࡧࢧ࣮ࣅࢫᥦ౪ࡢࡓࡵࡢᣐ
Ⅼタ➼ࡢࣥࣇࣛᩚഛᑐࡋ࡚ࠊᚑ᮶ࡢࡼ࠺බⓗ㈨㔠ࢆ₶ἑᢞୗࡋ㞴࠸㈈ᨻୗ࠶
ࡗ࡚ࡣࠊᆅᇦ࠾ࡅࡿ㈇ᢸཷ┈ࡢ㛵ಀࢆࡼࡾ┤᥋ⓗࡍࡿࢥ࣑ࣗࢽࢸࣇࣥࢻࡢᵓ⠏
࠸ࡗࡓᡭẁࢆά⏝ࡍࡿሙ㠃ࡶฟ࡚ࡇࡼ࠺ࠋ
௨ୖࡢࡼ࠺࡞㐺ษࡘຠᯝⓗ࡞㈨ᮏ㞟⣙ࡢ⤌ࡳࡶ⪃៖ධࢀࠊࢧ࣮ࣅࢫࡁ㧗㱋⪅ྥࡅ
ఫᏯಀࡿᐙ㈤⏕άᨭ㈝⏝ࠊ㣗㈝➼ࢆྜࢃࡏࡓ᭶㢠㈇ᢸᩱࠊ୰㛫ᡤᚓᒙࡢ㈇ᢸྍ⬟
㢠ࡀ᧿ࡾྜ࠺ࡓࡵࡢᕤኵࡀ୍ᒙᚲせ⪃࠼ࡽࢀࡿࠋࡲࡓࠊ⏕άᨭ㈝ࡢ⮬ᕫ㈇ᢸࡀᅔ㞴࡞
⤒῭㝵ᒙࡢᒃఫࡢሙࢆ࠺☜ಖࡍࡿࡢࡣ᪩ᛴ᫂ࡽࡋ࡞ࡅࢀࡤ࡞ࡽ࡞࠸㔜せㄢ㢟࡛
࠶ࡿࠋ
3. ゼၥ⣔ࢧ࣮ࣅࢫࡢ㔜せᛶ
㧗㱋⊂ᒃୡᖏࠊኵ፬ࡢࡳୡᖏࡀᚋቑຍࡋࠊタᩚഛࡀᢚไⓗ࡞ᨻ⟇ࡀࡽࢀࡿ୰࡛ࠊゼ
ၥ⣔ࢧ࣮ࣅࢫࡢᐇࡀᚲせ࡛࠶ࡾࠊᴗ⪅࠾ࡅࡿゼၥ⣔ࢧ࣮ࣅࢫࡢᐇ㸦≉タ⣔
ᴗ⪅㸧
ࠊ⏝⪅ᑐࡍࡿࢧ࣮ࣅࢫࡢ⤌ࡳ❧࡚᪉ࡢぢ┤ࡋࡀồࡵࡽࢀࡿࡢ࡛ࡣ࡞࠸ࠋ24 㛫
ᑐᛂࡢᅾᏯࢧ࣮ࣅࢫࡣᚋࠊᚲࡎゼၥ⣔ࢧ࣮ࣅࢫࢆ⤌ࡳ㎸ࡲ࡞ࡅࢀࡤ࡞ࡽ࡞࠸ࡇࡽࠊ
タ⣔ᴗ⪅ࡀ࠸ྲྀࡾ⤌ࡴࡀㄢ㢟࡛࠶ࡿࠋ
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4. 24 㛫ᅾᏯࢣࡢ⛣⾜᪉⟇ࡢᥦ
௨ୖࡢ≧ἣࢆ⪃៖ࡍࡿࠊ24 㛫ᅾᏯࢣࢩࢫࢸ࣒ࢆᚲせࡍࡿᚋᮇ㧗㱋⪅㸦ୡᖏᵓᡂ
࠾࠸࡚ࡣ≉㧗㱋⪅⊂ᒃୡᖏࠊኵ፬ࡢࡳୡᖏ㸧ࡀከ࠸ᆅᇦ࡛ࡇࡢࢩࢫࢸ࣒ࢆᑟධࡋࠊ
ࠕタ
ࡽ 24 㛫ᅾᏯࢣ⛣⾜ࠖ࠸࠺ᐇドࢆඛ㥑ࡅ࡚⾜࠸ࠊࢧ࣮ࣅࢫࣔࢹࣝࡋ࡚ᅪᇦ
Ἴཬ࠸࠺ὶࢀࢆసࡿᚲせࡀ࠶ࡿࠋࡇࡢࡼ࠺࡞ὶࢀࢆࡘࡃࡿࡓࡵࡣࠊ」ྜᆺࢧ࣮ࣅࢫࡸ
ᐃᮇᕠᅇ࣭㝶ᑐᛂᆺゼၥㆤ┳ㆤ➼ࡢ㌿ࢆಁࡍࡼ࠺ࠊ⾜ᨻࡣᴗ⪅ࢆ✚ᴟⓗㄏᑟ
ࡍࡿᚲせࡀ࠶ࡿࠋࡇࡢࡓࡵࡣࠊୗグࡢⅬ␃ពࡍࡿᚲせࡀ࠶ࡿࠋ
ϸ.ࢧ࣮ࣅࢫࡢ❧ᆅᨻ⟇ࡘ࠸࡚ࠊᕷ⾜ᨻࡣᑗ᮶Ώࡿヲ⣽࡞ࢹ࣮ࢱᇶ࡙ࡃ 24 㛫ᆺࢆ⤌
ࡳ㎸ࢇࡔࢧ࣮ࣅࢫᒎ㛤ࡢࣅࢪࣙࣥཬࡧ࢞ࢻࣛࣥࢆᣢࡘᚲせ࡛࠶ࡾࠊᚋࡢ᪉ྥᛶࢆ㋃
ࡲ࠼ࡿࠊᴗ⪅ᑐࡋ࡚㌿ࡍࡁࢧ࣮ࣅࢫࢆ࣓ࢵࢭ࣮ࢪࡋ࡚Ⓨࡍࡿࡇࡀᚲせ࡛࠶
ࡿࠋ
Ϲ.ࡑࡢࡼ࠺࡞ࣅࢪࣙࣥࡢୗ࡛ࠊ⾜ᨻࡣㆤᴗ⪅༠㆟ࡸࢣ࣐ࢿ㐃⤡➼ࢆ㏻ࡋ࡚ᢸ࠸
ᡭ᪂ࡋ࠸ࢧ࣮ࣅࢫࡢࣀ࢘ࣁ࢘ࢆᏛࢇ࡛ࡶࡽ࠼ࡿሙࢆᥦ౪ࡋࠊᆅᇦఫẸࡶ᪂ࡋ࠸ࢧ࣮ࣅ
ࢫࡢ⨨࡙ࡅࢆㄝ᫂ࡋࠊ⌮ゎࢆồࡵࡿ࡞ࡢጼໃࡀᚲせ࡛࠶ࡿࠋࡇࡢࡼ࠺࡞⫱ᡂࠊၨⓎ➼
ࡢᨻ⟇ࢆᣢࡕࡘࡘࠊࡑࡢࢧ࣮ࣅࢫࡢ❧ᆅᨻ⟇ࡢ࢞ࢻࣛࣥࢭࢵࢺ࡛ࢧ࣮ࣅࢫࡁ㧗㱋
⪅ྥࡅఫᏯࡶㄏ⮴ࡋ࡞ࡅࢀࡤࠊᆅᇦໟᣓࢣࠊAging in Place ࡢᐇ⌧ྥ࠼࡞࠸ྍ⬟ᛶࡀ
࠶ࡿࠋᕷሙࡀ࣮࢜ࣉ࡛ࣥ࠶ࡿሙྜࠊ⢒ᝏ࡞ᴗ⪅➼ᑐࡍࡿ㏥ሙつไࢆ࡛ࡁࡿࡼ࠺ࡋ࡚
࠾ࡃ➼ࡢᑐᛂࡶ㔜せ࡛࠶ࢁ࠺ࠋ
Ϻ.24 㛫ᅾᏯࢣࢩࢫࢸ࣒ࡢ๓ᥦࡣఫࡲ࠸ࡢ☜ಖ࡛࠶ࡿࠋࢧ࣮ࣅࢫࡁ㧗㱋⪅ྥࡅఫᏯ
ࢆࡣࡌࡵࡍࡿ㧗㱋⪅ྥࡅࡢఫࡲ࠸ࡀ᪥ᖖ⏕άᅪᇦෆ࡛㐺ษ❧ᆅࡍࡿࡼ࠺ㄏᑟࡍࡿᚲせ
ࡀ࠶ࡿࠋᚑࡗ࡚ࠊ⾜ᨻࡣ 24 㛫ᑐᛂࡢᅾᏯࢧ࣮ࣅࢫᴗ⪅ࢆබເࡍࡿ㝿ࡣࠊ࠼ࡤࠊ᪥
ᖖ⏕άᅪᇦ༢ࡢᕷࡢࣅࢪࣙࣥࢆ๓ᥦࠊࢧ࣮ࣅࢫࡁ㧗㱋⪅ྥࡅఫᏯ⤌ྜࡏࡿ࡞ࠊ
ᆅᇦໟᣓࢣࡢᣐⅬ࡞ࡿࡼ࠺యᵓ㐀ࢆ᫂♧ࡋࠊࡇࢀࢆබເせ௳ࡍࡿඹࠊࡑࡢᣐ
Ⅼࢆ୰ᚰᆅᇦ≉ᛶᛂࡌ࡚ࠊᵝࠎ࡞㧗㱋⪅ྥࡅࡢఫࡲ࠸ࢆ㓄⨨ࡍࡿᚲせࡀ࠶ࡿࠋ

 ⚟┴ࡢඹྠ◊✲ィ⏬ࡢᐇ㸦ᆏᆅ༊࠾ࡅࡿᅾᏯ་⒪⚟ᆺࣔࢹࣝ㸧
㸦㸯㸧άືᒚṔάືయไࡢኚ㑄
 ᖺᗘࡢ 11 ᭶ࡲ࡛ࡣࠊᖺᗘࡽࡢ⥅⥆࡛ࠊ3 ࡘࡢ WG ࢆ୰ᚰάືࢆ㐍ࡵ࡚ࡁࡓࠋ≉
་⒪㐃ᦠ WG㸦་ᖌࠊ㝔➼་ᖌ㸧ᅾᏯࢣ WG㸦ከ⫋✀㸧࠾࠸࡚ࡣࠊ㆟ㄽࡢෆ
ᐜࡀ㐃ືࡍࡿሙྜࡶከࡃࠊ㆟ㄽࡢὶࢀᛂࡌ࡚ྜྠ WG ࡋ࡚ᐇࡋ࡚ࡁࡓࠋఫẸၨⓎ WG
ࡣ࡛ࡁࡿࡔࡅỗ⏝ᛶࡢ㧗࠸࣋ࣥࢺࣉࣟࢢ࣒ࣛㄝ᫂ࢶ࣮ࣝࡢసᡂࢆࡵࡊࡋ࡚ࠊࡣ༢
⊂ᐇࡸ࣋ࣥࢺᐇࡶྵࡵ࡚ⱝᖸ㛤ദ㢖ᗘࢆୖࡆ࡚ᐇࡋ࡚ࡁࡓࠋ
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 12 ᭶௨㝆ࡣ་⒪㐃ᦠ WG ᅾᏯࢣ WG ࠾࠸࡚ጤဨᛶయࡢάືࢩࣇࢺࡋࡓࠋ
WG άືࡣ୍ఇṆࡋࠊࢸ࣮࣐ࢆࡋࡰࡗࡓ㆟ㄽ㸦ୗᅗཧ↷㸧ࢆࡇࡢሙ࡛ᐇࡍࡿࡇ࡛ࠊ
ࡼࡾ㆟ㄽࡢ῝ᇼࢆ┠ᣦࡋ࡚࠸ࡿࠋࡇࢀࡽࡢጤဨࡢ㐍ᤖ᪉㔪ࡸ㆟ෆࡢᐜ᳨ウࡸࢫࢣࢪ࣮ࣗ
ࣜࣥࢢ➼ࡢពᛮỴᐃࡘ࠸࡚ࡣࠊ⤫ᣓጤဨ㸦་ᖌࢥ࣓ࣥࣂ࣮㸩ྛ WG ࣭࣮ࣜࢲ
࣮㸩┴ᗇ㸩ᮾ㸧ࢆタࡅࠊ┴ᗇᮾ࡛ᐇࡍࡿᐃᮇ࣑࣮ࢸࣥࢢࡢෆᐜࢆ㋃ࡲ࠼ࡓ㆟
㐠Ⴀጤဨⓗ࡞⨨࡙ࡅ࡛ྛጤဨࡢ㐍⾜⟶⌮ࢆ⾜࠺ࠋ

 WG ࡣࠊᖺᗘ་⒪㐃ᦠ WG ᅾᏯࢣ WG ࡣ㸲ᅇᐇ㸦5 ᭶ࠊ7 ᭶ࠊ9 ᭶ࠊ11 ᭶㸭7
᭶ࠊ9 ᭶ࡣྜྠ㛤ദ㸧
ࠊఫẸၨⓎ WG ࡣ 6 ᅇᐇ㸦5 ᭶ࠊ7 ᭶ࠊ9 ᭶ࠊ11 ᭶ࠊ12 ᭶ࠊ㸯᭶㸧
ࢆࡋࡓࠋఫẸྥࡅࡢάືࡋ࡚ࡣࠊఫẸ㞟ࢆᆏᕷ࠶ࢃࡽᕷ࡛ 1 ᅇࡎࡘ㸦2011.9.4 ࡢ
AM,PM ࡛ྠ᪥㛤ദ㸧
ࠊฟ๓ㅮᗙࢆ 2 ᅇࠊᕷẸጤဨࢆ 1 ᅇᐇࡋࠊᆅඖఫẸᅾᏯࢣ
ࡲࡕ࡙ࡃࡾࡢ㔜せᛶࠊᆅඖࡢయไࡸྛ✀ࢧ࣮ࣅࢫ㸦་⒪࣭ㆤ㸧ࡢ⏝᪉ἲࡘ࠸࡚ࠊ⪃
࠼࡚㡬ࡃᶵࡋࡓࠋ

㸦㸰㸧ᅾᏯ་⒪ࢆྵࡵࡓᅾᏯࢣᐇయไࡢᵓ⠏
་⒪㐃ᦠ WG ᅾᏯࢣ WG ࡛ࡣࠊ௨ୗෆᐜࡀせㄽⅬࡋ࡚ᩡࡉࢀࠊᚋጤဨ᳨࡛
ウணᐃࡉࢀ࡚࠸ࡿࠋ
࣭ᅾᏯᚋ᪉ᨭࢩࢫࢸ࣒ࡋ࡚ࠊࡀࢇᝈ⪅ࡢᅾᏯ⦆ࢣࢆྵࡵࡓࠊᆅᇦ㝔ࡀᅾᏯ
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་ࡢᚋ᪉ᨭࢆ⾜࠸ࡸࡍ࠸⤌ࡳࡘ࠸࡚
࣭ሗඹ᭷ࡢࢩࢫࢸ࣒ࡋ࡚ࠊ་⒪࣭ㆤ㛵ಀᶵ㛵ࡀࠊᝈ⪅࣭ᐙ᪘ሗࢆඹ᭷ࡋࡸࡍ࠸
⤌ࡳࡘ࠸࡚
࣭ゼၥ┳ㆤࢧ࣮ࣅࢫࡢᙉ࠸࠺ほⅬ࡛ࠊᴗᡤ㐃ᦠࡼࡿ 24 㛫ᑐᛂࡢゼၥ┳ㆤࢧ࣮ࣅ
ࢫࢆᐇ⌧ࡍࡿ⤌ࡳࡘ࠸࡚
࣭ᅾᏯ་࣭ゼၥ┳ㆤᖌࡢ㣴ᡂ࠸࠺ほⅬ࡛ࠊ⚟Ꮫ࣭┴❧Ꮫ➼㐃ᦠࡋࡓேᮦ㣴ᡂࣉ
ࣟࢢ࣒ࣛࡢ᳨ウ࣭㛤Ⓨࡘ࠸࡚
ࡲࡓࠊཌ⏕ປാ┬࡚ᖹᡂ 24 ᖺᗘண⟬ࡀ㆟ㄽࡉࢀ࡚࠸ࡿᅾᏯ་⒪㐃ᦠᣐⅬᴗ࠾࠸
࡚ࠊᴗᐇࡀ☜ᐃࡍࢀࡤࠊᆏᆅ༊ㆤಖ㝤ᗈᇦ㐃ྜࢆ୰ᚰᆏᆅ༊་ᖌࠊ⚟┴
ᗇ㐃ᦠࡋ࡞ࡀࡽ⮫ࡴணᐃ࡛࠸ࡿࡀࠊጤဨ㐠Ⴀࡶ㐃ᦠࡋ࡞ࡀࡽࠊ௨ୗࡢࡇྲྀࡾ⤌
ࢇ࡛࠸ࡃࠋ
  ࣭ᆏᆅ༊ෆࡢᅾᏯࢣ㛵ࡍࡿㄢ㢟ᢳฟ࣭ᑐ⟇᳨ウ࣮࣡࢟ࣥࢢ
  ࣭་⒪࣭ㆤࢫࢱࢵࣇࡢ㢦ࡢぢ࠼ࡿ㛵ಀ࡙ࡃࡾࢆᙉࡍࡿᆅᇦࢣ㆟
  ࣭ከ⫋✀ചୗࡼࡿᏛ⩦᳨࣭ウ
  ࣭24 㛫యไࢆᵓ⠏ࡍࡿࡓࡵࡢࢿࢵࢺ࣮࣡ࢡཬࡧࠊሗඹ᭷ࢩࢫࢸ࣒ࡢᵓ⠏
  ࣭ᆅᇦໟᣓᨭࢭࣥࢱ࣮ࡢ࣡ࣥࢫࢺࢵࣉ┦ㄯᶵ⬟ࡢᙉ
  ࣭ゼၥ┳ㆤ㈨※ࢆຠ⋡ⓗᥦ౪ࡍࡿ⤌ࡳ࡙ࡃࡾ
  ࣭ఫẸ┠⥺࡛ࡢᬑཬၨⓎᴗࡢᒎ㛤

㸦㸱㸧ᆅᇦఫẸࡢᬑཬၨⓎ㸦ᅾᏯ་⒪➼㛵ಀ⪅ࢆᕳࡁ㎸ࢇࡔ $JLQJLQ3ODFH ࡢ࣓࣮ࢪඹ᭷㸧
 ఫẸၨⓎ WG ࡛ࡣࠊ9/4 ᆏ࣭࠶ࢃࡽ࡛௨ୗࡢᵓᡂ࡛࣋ࣥࢺࢆᐇࡋࡓࠋ୧ᕷࡶ
100 ே⛬ᗘࡢཧຍ⪅ࡀ࠶ࡾࠊ≉࠶ࢃࡽᕷ࡛ࡣᕷ㛗ࡀឤࢆ㏙ࡓࡾࠊ㉁ᛂ⟅ࡶάⓎ࡞
ࡉࢀࡓࡾࡍࡿ࡞㠀ᖖ┒ࡾୖࡀࡾࠊࣥࢣ࣮ࢺ࡛ࡣ 50 ௦ࡢ᪉ࡀࠊඛࡢࡇࢆᚰ㓄ࡋ࡚ཧ
ຍࡋ࡚࠸ࡓࡶぢࡽࢀࠊఫẸࡀ㧗㱋ᮇࢆ㐣ࡈࡍࡓࡵࡢ‽ഛࡋ࡚⪃࠼ࡿࡁࡗࡅࡋ࡚ࡶ
ࡽ࠼ࡓࠋᕷẸࡀ⮬ⓗ⮬ศࡢ⮬࡛ࡶࡇࡢࡼ࠺࡞㞟ࢆ㛤ദ࡛ࡁࡿࡼ࠺ࡍࡿࡓࡵࡢ
ࢶ࣮ࣝ㸦DVD ➼㸧ࡸᢸ࠸ᡭࡢⓎ᥀ࢆ⥅⥆ⓗᐇ୰࡛࠶ࡿࠋ࡞࠾ࠊᐇࡋࡓᬑཬၨⓎ࣋
ࣥࢺࡢ࣏ࣥࢺࡣ௨ୗෆᐜ࡛࠶ࡿࠋ
࣭Ẹ⏕ጤဨࡀఫẸ௦⾲ࡋ࡚ࠊၥⅬࢆཱྀࡍࡿࡇࢁࡽጞࡵࡿ
࣭ᮾࡽ㧗㱋♫㛵ࡍࡿࢡࢬ㸦PPKࠊᅾᏯṚࡢྜࠊᚋࡢᆅඖࡢ㧗㱋⋡➼㸧
࣭་ᖌࡽᅾᏯ࠾ࡅࡿᮏேࠊᐙ᪘ࡢ‶㊊ᗘࡢ㧗࠸┳ྲྀࡾࡢᐇែ
࣭་ᖌࡽᆏᅾᏯࢣࢿࢵࢺࡼࡿᅾᏯ་⒪ࡢ⏝ࡢ᪉
࣭ᆅᇦໟᣓᨭࢭࣥࢱ࣮ࡽㆤಖ㝤ࡼࡿࠊㆤࢧ࣮ࣅࢫࡢ⏝ࡢ᪉
࣭ᮾࡽᅾᏯࢣࡢᣐⅬࡢษࡉࠊ㧗㱋ᮇࡢఫࡲ࠸᪉ࡢ㑅ᢥ⫥ࠊᗣ࡙ࡃࡾࡲࡕ࡙ࡃ
ࡾࡢ㔜せᛶ
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9 ᭶ 4 ᪥ᐇࡋࡓᅾᏯࢣࢆ⪃࠼ࡿఫẸ㞟
┿⤂᪂⪺グ

     



㸦㸱㸧ᆅᇦఫẸࡢព㆑ㄪᰝ
ᆅᇦఫẸᑐࡋ࡚ࡣࠊࡇࢀࡲ࡛௨ୗࡢ 2 ẁ㝵࡛ព㆑ㄪᰝࢆ⾜ࡗࡓࠋ
ձࠕᅾᏯࢣࢆ⪃࠼ࡿఫẸ㞟ࠖࣥࢣ࣮ࢺ
ڧㄪᰝ┠ⓗ㸸ᬑཬၨⓎ࣋ࣥࢺࡢᵓᡂ࠾࠸࡚⌮ゎࡀ㐍ࡲ࡞࠸㒊ศࢆ☜ㄆࡍࡿࡇ
ڧㄪᰝᑐ㇟㸸ᖹᡂ 23 ᖺ 9 ᭶ 4 ᪥ᐇࡢᅾᏯࢣࢆ⪃࠼ࡿఫẸ㞟ࡢཧຍ⪅
ڧㄪᰝ㡯┠
  ࣭ᇶᮏᒓᛶ㸦ᛶูࠊᖺ㱋ࠊᒃఫᆅᇦ㸧
  ࣭ࢩ࣏ࣥࢪ࣒࢘ཧຍࡋࡓࡁࡗࡅࠊᅾᏯࢣ㛵ࡋ࡚ゎᾘࡉࢀ࡞ࡗࡓၥ➼
ڧᅇᩘ㸸࠶ࢃࡽᕷ͐ㄪᰝᑐ㇟ 111 ྡ ᅇ⟅⪅ᩘ 88 ྡ ᅇ⟅⋡ 79%
     ᆏᕷ͐ㄪᰝᑐ㇟ 109 ྡ ᅇ⟅⪅ᩘ 71 ྡ ᅇ⟅⋡ 65%
ղ㛗ᑑ♫ࡢᗣ་⒪࣭ఫࡲ࠸㛵ࡍࡿࣥࢣ࣮ࢺ
ڧㄪᰝ┠ⓗ㸸་⒪࣭ㆤ࣭ఫࡲ࠸ᑐࡍࡿ⪃࠼᪉ࢆᗈࡃ⪺ࡁࠊᅾᏯ་⒪ࢆྵࡵࡓᅾᏯࢣ
ࡢᑟධྥࡅࡓ㆟ㄽࡢ㢟ᮦࡍࡿࠋ
ڧㄪᰝᑐ㇟㸸┴ୗᇦ㸦↓సⅭᢳฟ 2000 ௳㸧㸩ᆏ࣭࠶ࢃࡽᆅ༊㸦↓సⅭᢳฟ 1000 ௳㸧
ڧㄪᰝᮇ᪉ἲ㸸ᖹᡂ 24 ᖺ 3 ᭶ᐇࠋ㒑㏦ࡼࡿࣥࢣ࣮ࢺ㓄ᕸࠊᅇࠋ
ڧㄪᰝ㡯┠
 ࣭ᇶᮏᒓᛶ㸦ᛶูࠊᖺ㱋ࠊୡᖏᵓᡂࠊఫᒃᙧែࠊㆤ⤒㦂ࠊ➼㸧
 ࣭ᅾᏯ࡛ࡢ་⒪ࡸㆤࠊ⤊ᮎᮇᑐࡋ࡚ࡢ▱㆑࣭⤒㦂࣭ᕼᮃ
࣭ఫࡲ࠸ࡸᆅᇦࡢᒃఫ⥅⥆ྵࡵᕼᮃࡸ⪃࠼᪉  ➼
ڧணᐃ㸸ᖹᡂ 24 ᖺᗘ๓༙ࢆ┠ฎྛ✀ࢡࣟࢫ㞟ィࢆᐇணᐃࠋ
ͤ་⏝࣭ㆤ࣭≉ᐃデࢹ࣮ࢱศᯒࠊ㧗㱋⪅ࡢ QOL࣭⏕ࡁࡀ࠸་⒪㈝ࡢ㛵㐃せᅉࠊཬࡧ
⛣ື࣭㐠㌿㛵ࡍࡿࣉࣟࢪ࢙ࢡࢺࡣᮏᏊࡢ◊✲ሗ࿌ࡢ㡯ࢆཧ↷
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ᖹᡂ㸰㸱ᖺᗘ㧗㱋⪅࣭㞀ᐖ⪅࣭Ꮚ⫱࡚ୡᖏᒃఫᏳᐃ᥎㐍ᴗ 
ホ౯ጤဨົᒁᴗົ

㸦㸯㸧ᴫせ
㧗㱋⪅࣭㞀ᐖ⪅࣭Ꮚ⫱࡚ୡᖏᒃఫᏳᐃ᥎㐍ᴗ㸦௨ୗࠕ᥎㐍ᴗࠖ࠸࠺ࠋ㸧ࡣࠊᅜ
ᅵ㏻┬࣭ཌ⏕ປാ┬ඹ⟶ࡢ⿵ຓᴗ࡛࠶ࡿࠋ㧗㱋⪅ࡸせㆤ⪅➼ࡢቑຍࠊ㞀ᐖ⪅ࡢᆅᇦ
⏕άࡢ⛣⾜ᑐࡍࡿࢽ࣮ࢬࡸᚅᶵඣ❺➼ࡢቑຍᑐᛂࡋࠊ㧗㱋⪅ࠊ㞀ᐖ⪅ཬࡧᏊ⫱࡚ୡ
ᖏ㸦௨ୗࠕ㧗㱋⪅➼ࠖ࠸࠺ࠋ㸧ࡀᏳᚰࡋ࡚⏕ά࡛ࡁࡿఫࡲ࠸ࠊఫ⎔ቃࡢᩚഛࢆᨭࡍࡿ
ࡇࡼࡾࠊࡑࡢᒃఫࡢᏳᐃ☜ಖࢆ᥎㐍ࡍࡿࡶࠊᆅᇦࡢάᛶ➼ࢆᅗࡿࡇࢆ┠ⓗ
ࡋ࡚࠸ࡿࠋᙜᶵᵓࡣᖹᡂ23ᖺᗘࡢ᥎㐍ᴗࡢົᒁᴗົࢆࠊᰴᘧ♫⚟♴㛤Ⓨ◊✲ᡤ
ඹ⾜ࡗࡓࠋ
᥎㐍ᴗࡣࠊඛᑟᛶࡢ㧗࠸ᴗࢆᑐ㇟ࡍࡿࠕ୍⯡㒊㛛ࠖ≉ᐃㄢ㢟ᑐᛂࡋࡓᴗࢆ
ᑐ㇟ࡍࡿࠕ≉ᐃ㒊㛛ࠖศࡅ࡚බເࢆ⾜ࡗࡓࠋࠕ୍⯡㒊㛛ࠖࡘ࠸࡚ࡣࠊᏛ㆑⤒㦂⪅
ࡽᵓᡂࡉࢀࡿ㧗㱋⪅࣭㞀ᐖ⪅࣭Ꮚ⫱࡚ୡᖏᒃఫᏳᐃ᥎㐍ᴗホ౯ጤဨ㸦௨ୗࠕホ౯ጤ
ဨࠖ࠸࠺ࠋ㸧ࡼࡿ୍௳ࡈࡢᑂᰝࡼࡾホ౯ࢆ⾜ࡗࡓࠋࠕ≉ᐃ㒊㛛ࠖࡘ࠸࡚ࡣࠊ
⿵ຓᑐ㇟࡞ࡿせ௳ࡘ࠸࡚ົᒁ࡛☜ㄆࡋࠊホ౯ጤဨሗ࿌ࢆ⾜ࡗࡓࠋࠕ୍⯡㒊㛛ࠖࠊ
ࠕ≉ᐃ㒊㛛ࠖࡶࠊホ౯ጤဨࡢ⤖ᯝࢆ㋃ࡲ࠼ࠊᅜᅵ㏻┬ࡀ⿵ຓᑐ㇟࡞ࡿᴗࢆ㑅
ᐃࡋࡓࠋ
බເࡣᖹᡂ23ᖺᗘ࡛2ᅇ⾜ࢃࢀࡓࠋ
࣭➨1ᅇබເᮇ㛫㸸ᖹᡂ23ᖺ5᭶10᪥㸦ⅆ㸧㹼ᖹᡂ23ᖺ6᭶10᪥㸦㔠㸧
࣭➨2ᅇබເᮇ㛫㸸ᖹᡂ23ᖺ8᭶22᪥㸦᭶㸧㹼ᖹᡂ23ᖺ9᭶16᪥㸦㔠㸧
ホ౯⤖ᯝ➼ࡘ࠸࡚ࡣࠊ᥎㐍ᴗࡢ࣮࣒࣮࣍࣌ࢪ࡚බ⾲ࡋ࡚࠸ࡿࡢ࡛ࠊཧ↷ࡉ
ࢀࡓ࠸ࠋ㸦 http://iog-model.jp/ 㸧

ᖹᡂ 23 ᖺᗘ㧗㱋⪅࣭㞀ᐖ⪅࣭Ꮚ⫱࡚ୡᖏᒃఫᏳᐃ᥎㐍ᴗホ౯ጤဨྡ⡙㸦ᩗ⛠␎㸧
ᅜ㝿་⒪⚟♴ᏛᏛ㝔
ጤဨ㛗

㧗ᶫ ⣫ኈ

ホ౯ጤဨ

ὸぢ Ὀྖ

ホ౯ጤဨ

ୖ ⏤㉳Ꮚ

ホ౯ጤဨ

᭶ ᩄ㞝

ホ౯ጤဨ

ሯ 

་⒪⚟♴Ꮫ◊✲⛉ ᩍᤵ
ᮾிᏛ
✵㛫ሗ⛉Ꮫ◊✲ࢭࣥࢱ࣮ ᩍᤵ
ᅜ❧ಖ་⒪⛉Ꮫ㝔
་⒪࣭⚟♴ࢧ࣮ࣅࢫ◊✲㒊 ୖᖍ௵◊✲ᐁ
ᮾிᏛᏛ㝔
ᕤᏛ⣔◊✲⛉ᘓ⠏Ꮫᑓᨷ ᩍᤵ
ୖᬛᏛ
⥲ྜே㛫⛉Ꮫ㒊♫⚟♴Ꮫ⛉ ᩍᤵ
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᪥ᮏዪᏊᏛ
ホ౯ጤဨ

ᐃ⾜ ࡲࡾᏊ

ホ౯ጤဨ

୰ᕝ 㞞அ

ホ౯ጤဨ

୕ᾆ ◊

ᑓ㛛ጤဨ

㎷ ဴኵ

ᐙᨻᏛ㒊ఫᒃᏛ⛉ ᩍᤵ
᪥ᮏᏛᏛ㝔
⤒῭Ꮫ◊✲⛉ ᩍᤵ
㜰ᕷ❧ᏛᏛ㝔
⏕ά⛉Ꮫ◊✲⛉ ᩍᤵ
ᮾிᏛ
㧗㱋♫⥲ྜ◊✲ᶵᵓ ≉௵ᩍᤵ



㸦㸰㸧ᖹᡂ㸰㸯ᖺᗘ㧗㱋⪅ᒃఫᏳᐃࣔࢹࣝᴗ࣭ᖹᡂ㸰㸰ᖺᗘ㧗㱋⪅➼ᒃఫᏳᐃ
᥎㐍ᴗࡢࣇ࢛࣮ࣟࢵࣉㄪᰝ

᥎㐍ᴗࡢ๓㌟࡞ࡿᖹᡂ21ᖺᗘ㧗㱋⪅ᒃఫᏳᐃࣔࢹࣝᴗࠊᖹᡂ22ᖺᗘ㧗㱋⪅➼ᒃ
ఫᏳᐃ᥎㐍ᴗ࠾࠸࡚㑅ᐃࡉࢀࡓ௳ࡢ࠺ࡕࠊホ౯ጤဨࡼࡾ㑅ᐃࡉࢀࡓ௳㸦ᖹ
ᡂ23ᖺ11᭶⌧ᅾ࡛❹ᕤ࣭ධᒃ㛤ጞ῭ࡳ㸧ࡘ࠸࡚ࠊ⌧ᆅゼၥࡼࡿࣇ࢛࣮ࣟࢵࣉㄪᰝࢆ
ᐇࡋࡓࠋ

ձ ከᵝ࡞ἲேࡢ༠ྠ࡛ㄡࡶࡀᏳᚰࡋ࡚⏕ά࡛ࡁࡿᆅᇦ࡙ࡃࡾࢆᨭ࠼ࡿከᶵ⬟ᣐⅬ
ࠕ㸦௬⛠㸧⏕άࢡࣛࣈ࠸࡞ࡆ㢼ࡢᮧࠖ
㸦♫⚟♴ἲே⏕άࢡࣛࣈ 㸭 ༓ⴥ┴༓ⴥᕷ✄ẟ༊ᅬ⏕⏫㸧

༓ⴥᕷ✄ẟ༊ࡢ㹓㹐ᅬ⏕ᅋᆅ࠾࠸࡚ࠊᆅᇦᣐⅬࢆᩚഛࡍࡿ࠶ࡓࡾࠊᆅᇦᚲせ࡞ࢧ
࣮ࣅࢫࢆᆅᇦࡢ᪉୍⥴⪃࠼ࡿࡓࡵࠊ㛤タ๓ࡽᅋᆅ⮬ࢆࡣࡌࡵᆅᇦఫẸඹࠕᆅ
ᇦ᠓ㄯࠖ࡞ࢆ㛤ദࡋࠊᆅᇦࢆ▱ࡿࡇࡽጞࡵ࡚࠸ࡿࠋ㧗㱋⪅ᑓ⏝㈤㈚ఫᏯࡢࠊ
ㆤಖ㝤ᒃᏯࢧ࣮ࣅࢫࠊ㞀ᐖ⚟♴ࢧ࣮ࣅࢫࠊ་⒪ࢧ࣮ࣅࢫࠊ⏕༠ᗑ⯒ࠊᆅᇦὶࢫ࣮࣌ࢫ➼
ࡢᴗࢆᐇࠋࡲࡓࠊࡑࡢࠊ࣎ࣛࣥࢸࢥ࣮ࢹࢿ࣮ࢺᶵ⬟ࠊ⚟♴┦ㄯ❆ཱྀࠊᏊࡶ
ࡢ୍㡸ࡾᶵ⬟➼ࡶഛ࠼ࡿࠋ
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ղ ࢧ࣮ࣅࢫࡁ࣍ࢸࣝࢧࢸࣛࢺఫᡞࡼࡿᅋᆅ⏕ᨭィ⏬
㸦㈈ᅋἲேᗣ࣭⏕ࡁࡀ࠸㛤Ⓨ㈈ᅋ 㸭 ᮾி㒔ከᦶᕷ⪷ࣨୣ㸧

ᮾி㒔ከᦶᕷࡢࢽ࣮ࣗࢱ࢘ࣥෆ࠾࠸࡚ࠊဨไࡢࢧ࣮ࣅࢫࡁ࣍ࢸࣝᅾᏯࢧ࣮ࣅࢫ
ᣐⅬ㸦ᑠつᶍከᶵ⬟ࠊࢢ࣮ࣝࣉ࣮࣒࣍ࠊᒃᏯᨭࠊゼၥ┳ㆤࠊᆅᇦὶࣉࣛࢨ㸧ࢆ୍యᩚ
ഛࡍࡿࡶࠊࢧࢸࣛࢺᆺࡢ㧗㱋⪅ఫᏯࢆ౪⤥ࡍࡿࡶࡢ࡛࠶ࡿࠋᅾᏯࢧ࣮ࣅࢫᣐⅬ࡛
ࡣࠊᆅᇦࢣࢩࢫࢸ࣒ࡢᣐⅬ࡙ࡃࡾࢆ┠ᣦࡋࠊᆅඖከᦶᕷ࡛㧗㱋⪅་⒪㛗ᖺྲྀࡾ⤌ࢇ࡛
ࡁࡓ་⒪ἲே㈈ᅋኳ⩝㐃ᦠࡋࠊㄡࡶࡀ⮬ศࡽࡋࡃ⏕ࡁࠊࡑࡋ࡚⮬ศࡽࡋ࠸ᡂᮇࢆ㏦
ࡿࡇࡀ࡛ࡁࡿࡼ࠺࡞ᨭࢆ┠ᣦࡋ࡚࠸ࡿࠋ


  

  





ճ ぢᏲࡾᏳᚰࢿࢵࢺබ⏣⏫ࣉࣟࢪ࢙ࢡࢺ
㸦⊂❧⾜ᨻἲே㒔ᕷ⏕ᶵᵓ 㸭 ⚄ዉᕝ┴ᶓᕷᰤ༊බ⏣⏫㸧
 
㹓㹐㈤㈚ఫᏯ࡛ࠊᒃఫ⪅ࡼࡿ NPO ἲேࢆ㐠ႠయࡍࡿぢᏲࡾࢩࢫࢸ࣒ࢆᮏ᱁ⓗᵓ
⠏ࡍࡿ࠸࠺ᐇ㦂ⓗ࡞ヨࡳ࡛࠶ࡿࠋࢩࢫࢸ࣒ࡢ⤌ࡳࡣࠊࢭࣥࢧ࣮ࢆྛఫᡞෆタ⨨ࡋࠊ
ࡑࡇࡽᚓࡽࢀࡓࠕᏳྰሗࠖࢆ↓⥺ࡼࡗ࡚ࠕᏳᚰࢭࣥࢱ࣮ࠖᒆࡅࡿࠋ
ࠕᏳᚰࢭࣥࢱ࣮ࠖ
࡛ࡣᢸᙜ⪅ࡀࠊ1 ᪥ 2 ᅇ⛬ᗘ㸦࠼ࡤ༗๓ 9 ༗ᚋ 5 㸧⟶⌮ࢧ࣮ࣂࢆࢳ࢙ࢵࢡࡍࡿࡇ
࡛␗ᖖࢆぢࡘࡅࠊ␗ᖖࡢ⾲♧ࡀ࠶ࡿሙྜࡣ㐃⤡➼ࢆ⾜࠸ࠊேࡼࡿぢᏲࡾᘬࡁ⥅࠸࡛
࠸ࡿࠋ
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մ ㎰⳯ᅬᆅᇦᐦ╔ᆺ㧗㱋⪅ඹྠఫᏯ
㸦ඵᇛၟᰴᘧ♫ 㸭 ᪂₲ᕷ༡༊㏻㯤㔠㸧

㧗㱋⪅ඹྠఫᏯ࡛ࡣࠊ60ṓ௨ୖࡢዪᛶ୍࡛ேᬽࡽࡋᏳࡢ࠶ࡿேࡽㆤࡀᚲせ࡞ே
ࡲ࡛⏝࡛ࡁࡿࠋᨭࡸㆤࡀᚲせ࡞ሙྜࠊᥦᦠඛࡢゼၥㆤࡍࡎࡽࢇࡢ࣊ࣝࣃ࣮ࡼࡾࢧ
࣮ࣅࢫࢆཷࡅࡿࡇࡀ࡛ࡁࡿࡢ࡛ࠊᏳᚰࡋ࡚ᬽࡽࡍࡇࡀ࡛ࡁࡿࠋᘓ≀ࡣࠊᮌ㐀ᖹᒇᘓ࡚
࡛ࣂࣜࣇ࣮ࣜࠊᒃᐊࡣ10ᐊಶᐊ࡛࠶ࡿࠋඹ᭷ࢫ࣮࣌ࢫࡢ㣗ᇽࡣࠊධᒃ⪅ࢫࢱࢵࣇࡢ
ᅋࡽࢇࡢࣂࣜࣇ࣮ࣜ࡞ࡗ࡚࠸ࡿࠋᩜᆅෆࡢ㎰⳯ᅬ࡛✭࡛ࡁࡓ㔝⳯ࡸᆅሙ⏘ࢥࢩࣄ࢝
࣭ࣜᯝ≀ࢆࡩࢇࡔࢇࡗࡓ㣗ࢆᥦ౪ࡋ࡚࠸ࡿࠋ


  




յ 㧗㱋⪅࣭㞀ࡀ࠸⪅➼ࡢఫࡲ࠸᪉ࢆᨭࡍࡿᑠᆅᇦ⚟♴άືᣐⅬᩚഛᴗ
㸦♫⚟♴ἲே༙⏣ᕷ♫⚟♴༠㆟ 㸭 ឡ▱┴༙⏣ᕷ㸧

ྂẸᐙࡢᨵಟ➼ࡼࡾᆅᇦᣐⅬࢆᩚഛࡋࠊᆅᇦఫẸࡢὶ୪ࡧ㧗㱋⪅࣭㞀ࡀ࠸⪅ࡀఫ
ࡳ័ࢀࡓࡲࡕ࡛⏕άࡋ⥆ࡅࡿࡇࡀ࡛ࡁࡿࡼ࠺ᚲせ࡞ᨭᴗࢆᐇࠋᕷෆ3ࣧᡤࡢ
タࢆ㛤タࡋࠊ㞀ࡀ࠸⪅ࡢᅾᏯ⏕άᨭࢆ┠ⓗࡋࡓࠕᐟἩカ⦎タࠖࡢ㐠Ⴀࠊ㞀ࡀ࠸ࡢ
᭷↓ࡸୡ௦ࢆၥࢃ࡞࠸ࠕከୡ௦ὶࢧࣟࣥࠖࡢ㐠ႠࠊᏛ❺ಖ⫱➼ࡢᴗࢆ⾜࠺ࠕࡇࡶࡢ
࠸࠼ࠖࡢ㐠Ⴀࢆ⾜ࡗ࡚࠸ࡿࠋ
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ն ⾜ືㆤᑐ㇟⪅ྥࡅࢣ࣮࣒࣍➼ࡢࣂࣜࣇ࣮ࣜᨵಟᴗ
㸦≉ᐃ㠀Ⴀἲேࡩࢃࡾ 㸭 ឡ▱┴༙⏣ᕷ㸧
 
NPOࡢ㞀ᐖ⪅⚟♴ᅋయࡀࠊ▱ⓗ㞀ࡀ࠸⪅ࠊⓎ㐩㞀ࡀ࠸⪅ࠊ⢭⚄㞀ࡀ࠸⪅ᑐࡋ࡚᪤Ꮡఫ
Ꮿࡢࢥࣥࣂ࣮ࢪࣙࣥࡼࡿࢣ࣮࣒࣍➼ࢆ㛤タࡋࠊ㞀ࡀ࠸≉ᛶἢࡗࡓタィཬࡧಶูᨭ
ィ⏬⟇ᐃࡢࡓࡵࡢࢭࢫ࣓ࣥࢺࡢ᭷ຠᛶࢆ᳨ドࡋࡼ࠺ࡍࡿࡶࡢ࡛࠶ࡿࠋⓎ㐩㞀ࡀ࠸⪅ࡢ
ᒃఫ⎔ቃᩚഛࢆࢭࢫ࣓ࣥࢺࡽ㛤ጞࡍࡿྲྀ⤌ࡀ⊂ⓗ࡛ࠊಶูᨭィ⏬ࡢᫎࠊேᮦ
㣴ᡂࠊᡂᯝⓎಙ࡞ࡶయ⣔ⓗᐇࡋ࡚࠸ࡿࠋ

  




շ ᐦ㞟ᕷ⾤ᆅ࠾ࡅࡿࠕࡲࡕ࡙ࡃࡾ࢚ࣥࣃ࣮ࢺ࣓ࣥࢺࠖ
㸦♫⚟♴ἲேࣄ࣮࣐ࣗࣥࣛࢶ⚟♴༠ 㸭 㜰ᗓ㜰ᕷすᡂ༊㸧

ᮌ㐀ఫᏯᐦ㞟ᕷ⾤ᆅ࡛ࠊᆅᇦ⚟♴ᅋయ➼ࡢࢿࢵࢺ࣮࣡ࢡࢆάࡋ࡞ࡀࡽࠊ⪁ᮙఫᏯ
ᒃఫࡍࡿ㧗㱋⪅ࡢఫࡳ᭰࠼ඛࡋ࡚ࠊࠕࡋࡈ࡙ࡃࡾࠖࠕ࠶ࡑࡧ࡙ࡃࡾࠖࠕᏳᚰ࡙ࡃࡾࠖ
ࢆࢥࣥࢭࣉࢺࡋࡓ㧗㱋⪅ྥࡅఫᏯࠊㄆ▱㧗㱋⪅ࢢ࣮ࣝࣉ࣮࣒࣍➼ࢆᩚഛࠋ㧗㱋⪅ࢆࢧ
࣮ࣅࢫࡢཷࡅᡭᤊ࠼ࡿࡔࡅ࡛࡞ࡃࠊ㧗㱋⪅ࡢ₯ᅾ⬟ຊ㸦࢚ࣥࣃ࣮࣓࣡ࣥࢺ㸧ࢆᘬࡁฟࡍ
ఫࡲ࠸࡙ࡃࡾࢆࢥࣥࢭࣉࢺࠊ㧗㱋⪅᪂ࡋ࠸♫ⓗᙺࢆᢸࡗ࡚ࡶࡽ࠼ࡿࡼ࠺࡞ࠕᒃሙ
ᡤࠖ㸦ࡋࡈ㐟ࡧ㸧ࡁࣃ࣮ࢺ࣓ࣥࢺᴗࢆ⾜࠺ࠋ


  


32



ո Ἠࡗࡅ࡞࠸ࢿࢵࢺ࣮࣡ࢡ࣭᪂㏆㞄ఫ༊
㸦㹌㹎㹍ἲேࡍࡲ࠸ࡿࢭࣥࢱ࣮ 㸭 㜰ᗓሜᕷ㸧

Ἠࢽ࣮ࣗࢱ࢘ࣥࡢ㧗㱋ࡀ㐍ࡴఫ༊࠾࠸࡚ࠊᗓႠఫᏯࡸᚐṌᅪෆࡢᡞᘓ࡚ఫᏯࡢ✵
ࡁఫᡞࢆά⏝ࡋࡓࢧ࣏࣮ࢺᨵಟඹྠఫᏯࠊ㏆㞄ࢭࣥࢱ࣮ෆࡢ✵ࡁᗑ⯒ࢆά⏝ࡋࡓᆅᇦඹ
⏝タࠊࡉࡽࠊ24㛫ࡢぢᏲࡾࡸ⥭ᛴᑐᛂࢆ⾜࠺24㛫ᨭࢭࣥࢱ࣮ࢆᩚഛࠋぢᏲࡾࡀ
ᚲせ࡞ఫᏯࡢ⊂ᒃ㧗㱋⪅࣭ᙅ㧗㱋⪅࣭㞀ᐖ⪅࡞ᑐࡋ࡚ࠊᏳᚰᒃఫࢧ࣏࣮ࢺ㸦ぢᏲࡾ࣭
⥭ᛴᑐᛂ➼㸧ࠊ㣗ᗣࢧ࣏࣮ࢺ㸦㓄㣗ࢧ࣮ࣅࢫ࣭ඹྠࣞࢫࢺࣛࣥ➼㸧ࡢ2ࡘࡢࢧ࣏࣮ࢺ
ࡶ⾜࠸ࠊᆅᇦάືᅋయ࣭⚟♴ᶵ㛵࣭⾜ᨻࡢ㐃ᦠయไ࡛ࠕἨࡗࡅ࡞࠸ࢿࢵࢺ࣮࣡ࢡࠖ
ࢆᵓ⠏ࡋࠊ㧗㱋♫ࡢࠕ᪂㏆㞄ఫ༊ࠖࢆ┠ᣦࡋ࡚࠸ࡿࠋ

   




չ ✜ࡸᬽࡽࡏࡿᐙ㸦ࢫ࣐ࣝࣛࣇⴗ㸧
㸦♫⚟♴ἲே ⴗཎ 㸭 ḷᒣ┴ᶫᮏᕷ㸧

ᆅᇦఫࡴ㍍ㆤᗘࠊࡶࡋࡃࡣ⮬❧ࡋࡓ㧗㱋⪅ࢆධᒃᑐ㇟ࡋ࡚ࠊᏳᚰࡋ࡚✜ࡸᬽ
ࡽࡏࡿࡼ࠺࡞ఫ⎔ቃࢆᩚ࠼࡚࠸ࡿࠋ⳯ᅬࢆタࡅࡿࡇ࡛ࠊ㎰సᴗࡀ࡛ࡁ࡞ࡃ࡞ࡗࡓ᪉ࡶ
ࡧ㎰సᴗࢆ⾜࠼ࡿ࡞ࠊ⏕ࡁࡀ࠸ࢆᣢࡗࡓᬽࡽࡋࡀ࡛ࡁࡿࡼ࠺ࢧ࣮ࣅࢫࢆᥦ౪ࡋ࡚࠸ࡿࠋ
♫⚟♴ἲே࡛ࡣࠊ≉ู㣴ㆤ⪁ே࣮࣒࣭࣍▷ᮇධᡤ࣭㏻ᡤㆤ࣭ᒃᏯㆤᨭᴗᡤࡶ㐠
Ⴀࡋ࡚࠾ࡾࠊᏳᚰࡋ࡚✜ࡸᬽࡽࡏࡿࡼ࠺య࡛ࢧ࣏࣮ࢺࡋ࡚࠸ࡿࠋධᒃ⪅ࡢᗣ⟶⌮
㸦 デཬࡧᛴ࡞Ẽࡢᑐᛂࢆྵࡴ㸧ࡶ⾜ࡗ࡚࠸ࡿࠋ
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պ ୰ᚰᕷ⾤ᆅ࡛ࡢ་⒪࣭Ꮫ⾡࣭ᆅᇦ༠ാࡼࡿ㧗㱋⪅ඃࡋ࠸⾤࡙ࡃࡾ㸦௬⛠㸧
᪂ࡁࡽࡽᑿ㐨ࣉࣟࢪ࢙ࢡࢺ㸦ᰴᘧ♫ㄔ 㸭 ᗈᓥ┴ᑿ㐨ᕷ㸧

୰ᚰᕷ⾤ᆅ࠾ࡅࡿ᪤Ꮡࡢ㧗㱋⪅ྥࡅඃⰋ㈤㈚ఫᏯྠ୍ᩜᆅෆᆅᇦὶࢆ㔜Ⅼ࠾
࠸ࡓ㐺ྜ㧗㱋⪅ᑓ⏝㈤㈚ఫᏯࠊㆤࡁ᭷ᩱ⪁ே࣮࣒࣍ࢆᩚഛࡋࠊ་⒪ᆅᇦࡢ㐃ᦠࡋࡓ
ᑿ㐨᪉ᘧᆅᇦໟᣓࢣࢩࢫࢸ࣒ຍ࠼ࠊ┴❧ᗈᓥᏛಖ⚟♴Ꮫ㒊ࡢᏛ⾡ᨭࡢ༠ാࡼ
ࡗ࡚タ⏝⪅ࡔࡅ࡛࡞ࡃࠊᆅᇦఫࢇ࡛࠾ࡽࢀࡿ᪉ࠎࢆྵࡵ࡚ᐇࡋࡓ་⒪࣭ಖ࣭⚟
♴ࡢ⥲ྜࡼࡿ㧗㱋⪅ඃࡋ࠸⾤࡙ࡃࡾྲྀࡾ⤌ࢇ࡛࠸ࡿࠋ


  




ջ ࢭࣥࢺࣛࣝࣅࣞࢵࢪࢆ᰾ࡋࡓ┿ᚿᆅ༊་⒪⚟♴ᚠ⎔ᵓ
㸦ࢭࣥࢺࣛࣝࣅࣞࢵࢪࢭࣥࢱ࣮ࡼࡿࠗ࠶ࢇࡋࢇ࠘ࡢ⤌ࡳ࡙ࡃࡾ㸧
㸦་⒪ἲேᑑோ 㸭 Ἀ⦖┴㑣ぞᕷ㸧

㑣ぞᕷ࠾࠸࡚ࠊ㧗㱋⪅㈤㈚ఫᏯ㸦130 ᡞࠊ࠺ࡕࢢ࣮ࣝࣉ࣮࣒࣍ 9 ᡞ㸧ࠊࢹࢧ࣮ࣅࢫࢭ
ࣥࢱ࣮ࠊᆅᇦὶࢭࣥࢱ࣮ࠊಖ⫱タࠊデ⒪ᡤ➼ࢆేタࡋࡓ」ྜᆺタࢆᩚഛࠋ65 ṓ௨ୖ
ࡼࡿဨࡢ⤌⧊ࢆᅗࡾࠊࢩࢽࣛࣇࢥ࣮ࢹࢿ࣮ࢱ࣮ࢆ㓄ഛࡋ࡚ࡉࡲࡊࡲ࡞┦ㄯ
ᛂࡌࡿࠋ㧗㱋⪅ᑐࡍࡿᒃఫᏳᐃࡣࡶࡼࡾࠊ㛵ࢃࡿᚑᴗဨࡢࠕ࠶ࢇࡋࢇࠖࡘ࡞ࡀࡿ
ᑵᴗ⎔ቃࡶฟࠋ
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 㟈⅏⯆ᨭ
㸦㸯㸧ࡣࡌࡵ
2011 ᖺ 3 ᭶ 11 ᪥Ⓨ⏕ࡋࡓᮾ᪥ᮏ㟈⅏ࢆ࠺ࡅ࡚ࠊ୍᪥ࡶ᪩࠸⿕⅏ᆅࡢᅇ⯆
ࡴࡅࠊᙜᶵᵓࡣྛ㡿ᇦࡢᑓ㛛ᐙࢆ⤖㞟ࡋ࡚ࠊ⿕⅏ᆅ࠾ࡅࡿᨭཬࡧ⯆ᑐࡋ࡚௬タࡲ
ࡕ࡙ࡃࡾᨭࠊ㟈⅏⯆ᨭࣉࣟࢪ࢙ࢡࢺࢆ❧ࡕୖࡆ࡚ࡁࡓࠋ㟈⅏௨๓ࡽᙜᶵᵓࡀྲྀࡾ
⤌ࢇ࡛࠸ࡓࡢࡣࠊ
ࠕఫࡲ࠸ࠖࠕᅾᏯࢣࠖࡀ୍య࡞ࡗࡓࠊ㧗㱋⪅ࡀᏳᚰࡋ࡚᭱ᮇࡲ࡛ᬽ
ࡽࡋ⥆ࡅࡽࢀࡿࡲࡕ࡙ࡃࡾ࡛࠶ࡿࠋ≉㟈⅏⯆࠾࠸࡚ࡣࠊ᪥ᮏࡢᑗ᮶ࢆぢᤣ࠼ࡘࡘࠊ
ᆅඖఫẸࡢ⏕ά(ࢥ࣑ࣗࢽࢸ㸧ࢆ᭱ඃඛࡍࡿࡇࡀ㔜せ࡛࠶ࡿࠋከࡃࡢ⿕⅏ᆅࡣ㧗㱋⋡
ࡀᅜᖹᆒࢆ㉸࠼࡚࠾ࡾࠊ୍㒊࡛ࡣ᪤㧗㱋⋡ࡀ 35㸣ࢆ㉸࠼࡚࠸ࡓࠋ⯆㝿ࡋ࡚㔜せ
࡞ࡇࡣࠊ⤒῭㠃࡛ࡢ⯆ࡣࡶࡼࡾࠊ㧗㱋⪅ࡀᏙ❧ࡍࡿࡇ࡞ࡃࠊᏳᚰࡋ࡚ࢥ࣑ࣗࢽࢸ
ෆ࡛ࡢᙺࢆࡶࡕᬽࡽࡋ⥆ࡅࡿヨࡳࢆᐇ⌧ࡍࡿࡇ࡛࠶ࡿࠋᶵᵓ࡛ࡣࡇࢀࡲ࡛ Aging in
Place ࢆ࣮࣮࢟࣡ࢻᥖࡆ࡚࠸ࡓࡀࠊᅇࡢὠἼ࡛ࡣከࡃࡢ Place ࡀὶࡉࢀ࡚ࡋࡲࡗࡓࠋ
⿕⅏ᆅࡢࡍ࡚ࡢேࡀᑗ᮶ྥࡅ࡚Ᏻᚰࡋ࡚㐣ࡈࡏࡿ㉸㧗㱋♫ࡢࢥ࣑ࣗࢽࢸ࡙ࡃࡾࢆ
㐍ࡵࡿࡇࡀ⯆ࡢ➨୍Ṍ⪃࠼ࡿࠋᙜᶵᵓ࡛ࡣࠊ㟈⅏๓ఫࡲ࠸ࢣࡢ୍యⓗᩚഛ
ࡘ࠸࡚◊✲ࢆ㐍ࡵ࡚࠸ࡓᚋ⸨ࠊᘅ℩ࠊ℩≉௵◊✲ဨࢆ୰ᚰࠊ᪥㡭ࡽ㐃ᦠࡋ࡚࠸ࡿ㒔
ᕷᕤᏛࠊᘓ⠏Ꮫࠊ┳ㆤᏛࡢᩍဨ࣭Ꮫ⏕ࡽࠊ㟈⅏ᑐᛂࡢࡓࡵࠊࢣࢱ࢘ࣥᵓࢆᥦࡋࠊ
ࡇࡢᵓࢆᅵྎࡋࡓୖ࡛ࠊ⿕⅏ᆅࡢάຊ࠶ࡿᘓࡘ࠸࡚ࡢᥦゝࢆ⾜ࡗࡓࠋ

㸦㸰㸧௬タఫᏯࡢㄢ㢟
୕㝣ᆅ᪉ࡢ࠶ࡿ㑊㞴ᡤࢆゼࢀࡓ㝿ࠊ㑊㞴ࡉࢀ࡚࠸ࡿ㧗㱋⪅ࡢ᪉ࡀࠊ
ࠕ⚾ࡓࡕࡣ 2 ᗘὶࡉࢀ
ࡿࠋ1 ᗘ┠ࡣὠἼ࡛ࠊ2 ᗘ┠ࡣ⯆ࡢἼࡔࠋ
ࠖࡘࡪࡸ࠸ࡓࠋ㟈⅏┤ᚋࡢ 5 ᭶ࠊ௬タఫᏯᘓ
タࡢࡵ࡞ࡶ❧ࡕጞࡵࠊ⿕⅏ᆅࡶࡼ࠺ࡸࡃ⯆ࡢᕼᮃࡀぢ࠼࡚ࡁࡓࡁ࡛࠶ࡿࠋ
ᅇࡢὠἼ⿕ᐖࡢ⏒ࡉࠊ୕㝣ᆅ᪉≉᭷ࡢᆅᙧࡼࡾ௬タఫᏯࡢᘓタ⏝ᆅࡀᑡ࡞ࡃࠊᑠつ
ᶍࡢ⏝ᆅ௬タఫᏯࡀ㌿ࠎ㒔ᕷⓗ⏕άᇶ┙ࡢⷧ࠸ᆅᇦᘓ࡚ࡽࢀࡓࠋ᪉ࠊ㑊㞴ᡤࡣᐃ
ᮇⓗ࣎ࣛࣥࢸࡢ་ᖌࡀゼၥࡋࠊ1 ᪥ 3 㣗ࡢ㣗ࡀᥦ౪ࡉࢀࠊ⮬⾨㝲ࡼࡿ㖹ࡢᥦ౪
ࡀ࠶ࡿ࡞ࠊࣉࣛࣂࢩ࣮ࡉ࠼ᡃ៏ࡍࢀࡤࠊ࠸㸦་⒪ࠊㆤ࡞ࡢࢣ㸧
࣭ࡋࡻࡃ㸦㣗ࠊ⫋ࠊ
⏕ࡁࡀ࠸࡙ࡃࡾ࡞ࡢࢥ࣑ࣗࢽࢸάື㸧
࣭ࡌࡹ࠺㸦ࣂࣜࣇ࣮ࣜࡢఫᏯ㸧ࡀ‶ࡓࡉࢀࡓ⎔
ቃ࡛࠶ࡿࠋ⮬ᐙ⏝㌴࡞ࢆᣢࡓ࡞࠸༢㌟㧗㱋⪅ࠊኵ፬ࡢࡳ㧗㱋⪅ୡᖏࡽࡍࢀࡤࠊ௬タఫ
Ꮿࡢධᒃࢆษᮃࡋࡘࡘࡶࠊ᪥ᖖ⏕άࡢᏳࡀࡁ࠸≧ែ࡛࠶ࡗࡓࠋ

㸦㸱㸧ࢥ࣑ࣗࢽࢸࢣᆺ௬タఫᏯ
ࢣࢱ࢘ࣥᵓࡢ᰾࡞ࡿࡢࡀࠊࡇࡢࡼ࠺࡞ㄢ㢟ᛂ࠼ࡿࢥ࣑ࣗࢽࢸࢣᆺ௬タఫᏯ
࡛࠶ࡿࠋ㐣ཤࡢ㟈⅏ࡢ⤒㦂ࡋ࡚ࠊ㜰⚄ῐ㊰㟈⅏࡛ࡣࢥ࣑ࣗࢽࢸࢆ⥔ᣢࡍࡿࡇࡢ㔜
せࡀ᫂ࡽ࡞ࡗ࡚࠸ࡓࠋࡲࡓ୰㉺ᆅ㟈࡛ࡣ㛗ᒸ⚟♴༠ࡀ⮬ⓗ⾜ࡗࡓࠊࢧ࣏࣮ࢺࢭ
ࣥࢱ࣮ࡢタ⨨ࡼࡿ㧗㱋⪅࣭㞀ᐖ⪅࣭Ꮚ⫱࡚ୡ௦ໟᣓⓗࢣࡢᥦ౪࠸ࡗࡓࠊ㧗㱋⪅࣭
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㞀ᐖ⪅࣭Ꮚ⫱࡚ୡ௦ࡀᬽࡽࡋࡸࡍ࠸௬タఫᏯࡢጼࡣ⪃࠼ࡽࢀ࡚ࡁ࡚࠸ࡓࠋ2011 ᖺ 4 ᭶ࡢẁ
㝵࡛ࡣࠊᛂᛴ௬タఫᏯࡘ࠸࡚ࡣࠊ㔞ࢫࣆ࣮ࢻࡀ᭱ඃඛࡉࢀ࡚࠾ࡾࠊࡇࢀࡲ࡛ࡢ⤒㦂ࡣ
ࡃάࡉࢀ࡚࠸࡞ࡗࡓࠋᙜᶵᵓࡣ㐣ཤࡢ⤒㦂ࢆ㋃ࡲ࠼ࠊ⿕⅏ᆅࡢ௬タ⏕άࢆᨵၿࡍ
ࡃࢥ࣑ࣗࢽࢸࢣᆺ௬タఫᏯࢆ㛤Ⓨࡋࡓࠋࡇࢀࡣ⥭ᛴ㑊㞴ࠊᛂᛴᥐ⨨ࡋ࡚⮳ᛴఫᒃ
ࢆ࠼ࡿࡢ࡛ࡣ࡞ࡃࠊᐙࢆὶࡉࢀࠊᐙ᪘ࡸேࢆኻࡗࡓ⿕⅏⪅ࡀ㛢ࡌࡇࡶࡿࡇ࡞ࡃࠊ
ࡧ⏕ࡁࡀ࠸ࢆぢࡘࡅࠊඖࡢ⏕άࢆྲྀࡾᡠࡏࡿࡼ࠺࡞ఫࡲ࠸ࢣࡑࡋ࡚⏕άᚲせ࡞ᶵ⬟
ࡀ୍యⓗᩚഛࡉࢀࡓࠊᑡᏊ㧗㱋♫ᑐᛂࡋࡓ௬タࡢࠕࡲࡕ࡛ࠖ࠶ࡿࠋ
ࡑࡢ≉ᚩḟࡢ 5 Ⅼ࡛࠶ࡿࠋ1 Ⅼ┠ࡣ௬タఫᏯᆅෆࢣࢰ࣮ࣥࢆタᐃࡍࡿࡇࡼࡾࠊ⊂ᒃ㧗
㱋⪅ࡸ㞀ᐖ⪅࡞㞟ఫࡋ࡚ࡶࡽ࠸ࠊࡼࡾᨭࡀ⾜ࡁᒆࡁࡸࡍࡃࡋࡓࠋ2 Ⅼ┠ࡣ࢘ࢵࢻࢹࢵ࢟ࢆ
タࡅࣂࣜࣇ࣮ࣜࢆᅗࡿඹࠊ⋞㛵ࢆྥ࠸ྜࡏࡋ࡚㊰ᆅࢆࡘࡃࡾኳᒇ᰿ࢆࡅ㊰ᆅࢆ
ఫẸὶࡢሙࢆࡘࡃࡗࡓࠋ3 Ⅼ┠ࡣタィẁ㝵ࡽ㛵ಀᶵ㛵㐃ᦠࡍࡿࡇࡼࡾࠊ㧗㱋⪅ࡢ⏕ά
ࢆᨭࡍࡿᣐⅬࡋ࡚ཌ⏕ປാ┬ࡀタ⨨ࡍࡿࢧ࣏࣮ࢺࢭࣥࢱ࣮ࡸデ⒪ᡤࠊᏊ⫱࡚ᨭᣐⅬࢆేタ
ࡋࡓࠋ4Ⅼ┠ࡣ⿕⅏ࡋࡓᆅඖၟᗑࢆ⏕ࡋࡓ௬タᗑ⯒ࢆేタࠊᕷෆ௬タఫᏯࢆ⤖ࡪ㊰⥺ࣂࢫࡢ
␃ᡤࢆタࡅ㏻㝔ࠊ㏻Ꮫࡢ౽ᛶࢆྥୖࡉࡏ᪥ᖖ⏕άᶵ⬟ࢆᐇࡉࡏࡓࠋࡑࡋ࡚5Ⅼ┠ࡣࢥ࣑ࣗ
ࢽࢸࡢໟᦤຊࢆྥୖࡉࡏࡿࡓࡵࠊఫẸ⮬⤌⧊ࡢ❧ࡕୖࡆᨭࢆ⾜࠸ࠊᮾிᏛࠊᆅඖ⮬
యࠊ⮬➼ࡢ௦⾲⪅ࡀཧ⏬ࡍࡿࡲࡕ࡙ࡃࡾ༠㆟ࢆタ⨨ࡋࠊ௬タఫᏯᆅ࡛Ⓨ⏕ࡍࡿᵝࠎ࡞ㄢ㢟
ࡢヰࡋྜ࠸࡞ࡢࢥ࣑ࣗࢽࢸ࣭࣐ࢿࢪ࣓ࣥࢺࢆᐇࡋࡓࠋ



ᒾᡭ┴㔩▼ᕷᖹ⏣ᆅ༊ࢥ࣑ࣗࢽࢸࢣᆺ௬タఫᏯᅋᆅ

㸦㸲㸧ᘓタࡲ࡛ࡢ⤒⦋
4 ᭶ୖ᪪ࡽࠊ㙊⏣ᶵᵓ㛗ࠊ㎷ᩍᤵࠊ᭶ᩍᤵࠊᑠἨᩍᤵࡽࢥࣥࢭࣉࢺࢆᅛࡵ࡚ᥦ
ゝࢆࡲࡵ࡚ࡁࡓࠋᥦゝࡢᐇ⌧ྥࡅࡓண⟬ࢆྲྀࡿࡃ♫ᢏ⾡◊✲㛤Ⓨࢭࣥࢱ࣮ࡢ♫
ᢏ⾡◊✲㛤Ⓨᴗࠕ◊✲㛤Ⓨᡂᯝᐇᨭࣉࣟࢢ࣒ࣛࠖᛂເࢆࡋࡓࠋࡇࡢ㝿ࠊᐇࡢࣇ
࣮ࣝࢻࢆ☜ಖࡍࡿᚲせࡀ࠶ࡾࠊᮾிᏛᾏὒ◊✲ᡤ㸦ᒾᡭ┴ᵔ⏫㸧ࡢ㛵ಀ࡛⿕⅏ᆅ
ᨭࡢᣐⅬᙧᡂࢆ⾜ࡗ࡚࠸ࡓ㐲㔝ᕷࢆ୰ᚰࠊ୕㝣ἢᓊᆅᇦᥦゝάືࢆ⾜ࡗࡓࠋ
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௬タఫᏯࡢᘓタࡣࠕࢫࣆ࣮ࢻ㔞ࠖࡀ➨୍㢟࡛࠶ࡾࠊ㛗ᮇᬽࡽࡍࡇࡣࡃᛕ㢌
⨨ࢀ࡚࠸࡞ࡗࡓࠋᅜᅵ㏻┬ࡢᢸᙜ⪅ࠊཌ⏕ປാ┬ࡢᢸᙜ⪅࡞ࡢヰࢆ⪺࠸࡚ࡶࠊ⌮
ᛕࡋ࡚ࡣ⌮ゎࡋ࡚࠸ࡓࡔ࠸ࡓࡶࡢࡢࠊᐇࡘ࠸࡚ࡣ⌧ᆅࡢุ᩿௵ࡏࡿࡢࡇ࡛࠶
ࡗࡓࠋࡑࡇ࡛ࠊ㟈⅏௨๓ࡽࡢᅾᏯ་⒪㛵㐃ࡋ࡚㎷ᩍᤵὶࡢ࠶ࡗࡓᒾᡭ┴㔩▼ᕷࠊ
ᑠἨᩍᤵ㛵ಀࡢ῝ࡗࡓ㝣๓㧗⏣ᕷࠊᮧᔱᩍᤵࡀಖᖌάືࡋ࡚ᨭࡋ࡚࠸ࡓୖ㛢
ఀ㒆ᵔ⏫ࠊᮾࡢᣐⅬࡀ࠶ࡿ㐲㔝ᕷᑐࡋ࡚ࠊ5 ᭶ 1 ᪥㹼5 ᭶ 3 ᪥㙊⏣ᶵᵓ㛗ࠊ㎷ᩍᤵࠊ
ᑠἨᩍᤵࠊ᭶ᩍᤵᚋ⸨◊✲ဨࡢ 5 ྡ࡛⮬యࢆゼၥࡋࢥ࣑ࣗࢽࢸࢣᆺ௬タఫ
Ꮿࡢᥦゝࢆ⾜ࡗࡓࠋ
㔩▼ᕷࡢゼၥ㔝⏣Ṋ๎ᕷ㛗࠸ࢥ࣑ࣗࢽࢸࢣᆺ௬タఫᏯᆅࢆᥦゝࡋࡓࠋᕷ
㛗ࡽ㔩▼ᕷ࡛᭱ᚋᘓタࡍࡿᖹ⏣⥲ྜ㐠ືබᅬ㸦ᕷෆ 6km 㞳ࢀࡓᅵᆅ㸧࡛ࡢᘓタࢆ
ᡴデࡉࢀࡓࠋ௬タఫᏯࡢᘓタࡢチྍࡣࠊᒾᡭ┴ࡀฟࡍࡓࡵࠊᒾᡭ┴ಖ⚟♴㒊ࠊ┴ᅵᩚഛ
㒊ࢆゼၥࡋࠊᢸᙜ㒊㛗ࠊㄢ㛗ࡽពぢࢆࡋࠊᆅඖࡢពྥࢆᑛ㔜ࡋ࡚ࢥ࣑ࣗࢽࢸࢣ
ᆺ௬タఫᏯࡢᘓタࢆㄆࡵ࡚࠸ࡓࡔ࠸ࡓࠋࡑࡢᚋࠊ㐲㔝ᕷ࡛ࡶ㐲㔝ᕷ㛗ࡀ༶᩿ࡋ࡚ࠊᚋ᪉ᨭ
ᆺࡋ࡚ᒾᡭ┴㐲㔝ᕷ✐⏫ࡢ㐲㔝㥐ࡽᚐṌ 10 ศ࠸ࡗࡓ⾤୰ࡢዲ❧ᆅ 40 ᡞᘓタࡍ
ࡿࡇ࡞ࡗࡓࠋ㝣๓㧗⏣ᕷࠊᵔ⏫࡛ࡣ௬タఫᏯᘓタࡢ┠ฎࡣ❧ࡗ࡚ࡋࡲ࠸ࠊ᪂ࡋ࠸ᥦ
ࢆཷࡅධࢀࡿࡢࡣ㞴ࡋ࠸ࡢࡇ࡛࠶ࡗࡓࠋ

㸦㸳㸧ྛ⮬య࡛ࡢᒎ㛤
ձ ᒾᡭ┴㔩▼ᕷ㸸ᕷ㛗ࡼࡿࢺࢵࣉࢲ࡛࢘ࣥࡢỴ᩿ࢆཷࡅ࡚ࠊ௬タఫᏯࡢᘓタࢆ⾜ࡗ
࡚࠸ࡓ㒔ᕷィ⏬ㄢࠊ୰ᑠᴗᗇࡢ௬タᗑ⯒ࢆᘓタணᐃࡢၟᕤປᨻㄢࠊࢧ࣏࣮ࢺࢭࣥ
ࢱ࣮ࡢ㐺ᆅࢆ᥈ࡋ࡚࠸ࡓ㧗㱋ㆤ⚟♴ㄢࠊࣂࢫࢆ⟶⌮ࡍࡿᕷẸㄢࡽ㛵ಀ⪅ࡀ⿕⅏ᚋ
ึࡵ୍࡚ᇽࡋࠊពぢࢆ⾜ࡗࡓࠋྛ⪅ࡶ⊂⮬⏝ᆅ☜ಖࢆ᳨ウࡋ࡚࠾ࡾࠊ
㔩▼ᖹ⏣࡛༠ຊࡋ࡚ྲྀࡾ⤌ࡴࡇ࡞ࡗࡓࠋࡇࡢ୍㐃ࡢྲྀࡾ⤌ࡳࢆࢥ࣮ࢹࢿ࣮ࢺ
ࡋ࡚ࡃࡔࡉࡗࡓࡢࡀࠊ㔩▼ᕷ་⒪≉㒊㛗ࡢ㧗ᶫᫀඞ་ᖌ࡛࠶ࡿࠋᑠἨᩍᤵࢆ୰
ᚰࣉࣟࢪ࢙ࢡࢺࡀ㐍ࡳࠊྠᖺ 8 ᭶ࢧ࣏࣮ࢺࢭࣥࢱ࣮ࡀᡂࡋࠊබເࡼࡾᰴᘧ
♫ࢪࣕࣃࣥࢣࡀ㐠Ⴀࢆ⾜࠺ࡇ࡞ࡗࡓࠋࡘ࠸࡛௬タఫᏯࡶᡂࡋࠊ⥆ࠎධ
ᒃࡀ㛤ጞࡉࢀࡓࠋ㔩▼ᖹ⏣ࡣ㔩▼ᕷ࡛ࡶ୍␒᭱ᚋࡢ௬タఫᏯ࡛ධᒃ⪅ࡣࠊ2 ḟເ㞟
₃ࢀࡓ᪉ࡓࡕ࡛࠶ࡗࡓࠋࡇࡢ㛫ࠊ⾜ᨻࠊࢪࣕࣃࣥࢣࠊデ⒪ᡤࠊᙜᶵᵓࡀ༠㆟
ࡢ‽ഛࢆタ⨨ࡋࠊᐃᮇⓗ࡞ពぢࢆ⾜࠺ࠋྠᖺ 11 ᭶➨ 5 ௬タࠊ➨ 6 ௬タࡢ
⮬ࢆ❧ࡕୖࡆࠊ⮬ࢆ୰ᚰࡋࡓ௬タࡲࡕ࡙ࡃࡾ༠㆟ࢆタ⨨ࡋࡓࠋྠᖺ
12 ᭶ၟᗑ⾤ࡀᡂࡋࠊ࢘ࢵࢻࢹࢵ࢟ࡀయࡘ࡞ࡀࡾࠊ㔩▼ᖹ⏣ࡢࢥ࣑ࣗࢽࢸ
ࢣᆺ௬タఫᏯࡀᡂࡋࡓࠋ
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ղ ᒾᡭ┴㐲㔝ᕷ㸸㐲㔝ᕷ࡛ࡣ 5 ᭶ࡢゼၥ┤ᚋࡽࣉࣟࢪ࢙ࢡࢺࡀືࡁฟࡋࠊᕷᙺᡤ⫋
ဨࡢࡓࡵࡢ㥔㌴ሙࢆ௬タఫᏯࡢᘓタ⏝ᆅࡋࡓࠋࡇࡕࡽࡶ㛵ಀ㒊⨫ࡀ࠶ࡘࡲࡾࠊ
᭶ᩍᤵ㐲㔝ᕷᖖ㥔ࡋࡓᘓ⠏Ꮫ⛉༤ኈㄢ⛬ࡢᏳு㍜Ặࢆ୰ᚰࣉࣟࢪ࢙ࢡ
ࢺࡀ㐍ࡵࡽࢀࡓࠋ⌧ᆅࡢᰴᘧ♫ࣜࣥࢹࣥࣂ࣒࢘㐲㔝ࡢ⤯࡞༠ຊࢆཷࡅ࡚ࠊᆅሙ
ᩓ㈈ࢆάࡋᘓタࡋࡓࠋ㐲㔝ᕷࡢࡲࡕ࡞ࡢ౽ᛶࡢ㧗࠸࢚ࣜ࠶ࡾࠊ㐲㔝ᕷ࡛
ࡣఫᏯࢧ࣏࣮ࢺࢭࣥࢱ࣮ࢆタ⨨ࡋࠊࡑࡢࡢᶵ⬟ࡣ⾤ࡢᶵ⬟ࢆྲྀࡾධࢀࡿࡇ
ࡋࡓࠋᮏ௬タఫᏯ࡛ࡣ㛫ྲྀࡾࢆᕤኵࡍࡿࡇࡀ࡛ࡁࡓࠋྠᖺ 7 ᭶ᡂࡋࠊ40
ᡞධᒃࡋࡓࠋ
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ճ ᒾᡭ┴୕㝣ᆅ᪉య㸸ἢᓊᗈᇦ⯆ᒁࡢ㧗ᶫᾈ㐍ㄢ㛗㸦⌧ᵔ⏫⏫㛗㸧㐃ᦠࢆ
ࡋࠊ⿕⅏ࡋࡓ୕㝣⮬యᑐࡍࡿሗᥦ౪άືࢆࠊ᪥ᮏ㈈ᅋ ROAD ࣉࣟࢪ࢙ࢡࢺ
ࡢάືຓᡂ㔠ࢆ⋓ᚓࡋᐇࡋࡓࠋ6 ᭶୰㉺ᆅ㟈࡛ࢧ࣏࣮ࢺࢭࣥࢱ࣮ࢆ⮬ຊタ⨨ࡋ
ࡓ㛗ᒸࡇࡪࡋᅬࡢᑠᒣẶࡼࡿࢧ࣏࣮ࢺࢭࣥࢱ࣮ࡢ㐠Ⴀ᪉ἲ㛵ࡍࡿሗᥦ౪ࠋ7
᭶ᑠἨ⚽ᶞᩍᤵࡼࡿ௬タࢥ࣑ࣗࢽࢸ࡙ࡃࡾࡢຮᙉࠋ8 ᭶᭶ᩍᤵࡽ
ࡼࡿ௬タఫᏯࢆఫࡳࡇ࡞ࡍࢥࢶࡢຮᙉࠋ12 ᭶ࢥ࣑ࣗࢽࢸ࡛ࡢぢᏲࡾࡢᅾ
ࡾ᪉ࡘ࠸࡚ࠋ⩣ᖺ 2 ᭶ὶ㏻⛉ᏛᏛ࣭≉௵ᩍᤵ࣭㔠Ꮚᖾ㞝Ặࠊ㒔ᒱἋ⨶㸦ࡘࡁ
ࡉࡽ㸧ࣃ࣮ࢺࢼ࣮ࢬࢭࣥࢱ࣮࣭⌮࣭ົᒁ㛗࣭ᩧ⸨⛯Ặࡽࡼࡿࢥ࣑ࣗࢽࢸ
ࣅࢪࢿࢫㅮᗙࢆ⾜ࡗࡓࠋࡇࡢάືࢆᶵࠊ୕㝣ἢᓊ㒊࡛⮬ࡢ❧ࡕୖࡆࡸぢᏲࡾ
యไࡢぢ┤ࡋ࡞ᑡ࡞ࡽࡎࠊ⿕⅏ᆅࡢᨭࢆ⾜࠺ࡇࡀ࡛ࡁࡓࠋ


㸦㸴㸧ᒾᡭ┴ୖ㛢ఀ㒆ᵔ⏫࡛ࡢᒎ㛤
ձ ᵔ⏫ࡢ⿕⅏≧ἣ㸸ࡇࡢࡼ࠺࡞ྲྀ⤌ࡢ࡞ࠊᵔ⏫ࡣ⏫㛗௨ୗᖿ㒊⫋ဨࢆኻ࠸ࠊ⿕
⅏≧ἣࡶࡁࡃ௬タఫᏯࡢᘓタ⏝ᆅࡀ࡞࠸ࡓࡵఇ⪔⏣࡞ᑠつᶍ࡞௬タఫᏯ
ࡀⅬᅾࡍࡿࡼ࠺ᘓ࡚ࡽࢀࠊ๓ࢥ࣑ࣗࢽࢸࢣᆺࡢ௬タఫᏯࢆᘓタࡍࡿࡇ
ࡀ࡛ࡁ࡞ࡗࡓࠋᅇࠊᵔ⏫࡛ࡣ⣙ 2000 ᡞᙉࡢ௬タఫᏯࡀᘓタࡉࢀ࡚࠸ࡿࠋࡋ
ࡋ⿕⅏ࡋࡓᚑ᮶ࡢ୰ᚰᕷ⾤ᆅࡽ 4km ௨ෆタ⨨ࡉࢀࡓ௬タఫᏯࡣࠊ⣙༙ᩘࡢ
1000 ᡞࡲࡾࠊṧࡾࡢ⣙ 1000 ᡞࡣࠊ᪤Ꮡࡢ୰ᚰᕷ⾤ᆅࡽ 4km ௨ୖ㞳ࢀࡓ
㐲㝸ᆅ❧ᆅࡋ࡚࠸ࡿࠋᩳ㠃ᆅࡸ㎰ᆅ࡞ࢆ㐀ᡂࡋ࡚☜ಖࡋࡓᑠつᶍࡢ௬タఫᏯᆅ
ࡀᕷෆ⣙ 50 ᡤⅬᅾࡋ࡚࠾ࡾࠊࢥ࣑ࣗࢽࢸࢣᆺ௬タఫᏯࡢࡼ࠺࡞ࢧ࣏࣮ࢺ
ࢭࣥࢱ࣮ఫᏯࢆ୍యⓗࡘࡃࡿࡇࡀ㞴ࡋ࠸≧ែ࡛࠶ࡗࡓࠋ
ղ ࢳ࣮࣒ᙧᡂ㸸ᮧᔱᩍᤵࡽᙜᶵᵓࡣูࠊಖᖌάືࡋ࡚ὶࡉࢀ࡚ࡋࡲࡗࡓఫẸ
ᇶᮏྎᖒࢆྲྀࡾᡠࡍࡃᵔ⏫ఫẸࡢᜳⓙㄪᰝࢆ⾜ࡗ࡚࠸ࡓࠋࡇࢀࢆᡭఏࡗࡓᚋ⸨
◊✲ဨࠊᑠἨᩍᤵࡽࡀ᪉ᩍᤵពぢࢆࡋࠊᵔ⏫ࡢ⿕⅏≧ἣࡢࡁࡉࡽࠊ
ᚋࡼࡿࢥ࣑ࣗࢽࢸࢣᆺࡢࡲࡕ࡙ࡃࡾࢆ᳨ウࡋࡓࠋࡲࡎ᪉ᩍᤵࢆ୰ᚰࠊ
᭶ᩍᤵࠊᑠἨᩍᤵࠊᮧᔱᩍᤵࡽ௬タࡲࡕ࡙ࡃࡾᨭࢳ࣮࣒ࢆ❧ࡕୖࡆࡓࠋ
άື㈝ࡋ࡚ RISTEX ࢥ࣑ࣗࢽࢸ࡛ࡿ᪂ࡋ࠸㧗㱋♫ࡢࢹࢨࣥࡢࣇࣥࢻ
ࢆ⋓ᚓࡋࡓࠋ
ճ ௬タࢥ࣑ࣗࢽࢸ࡙ࡃࡾ㸹ࡲࡎ 7 ᭶ୗ᪪ࠊ௬タఫᏯࡢධᒃࡀጞࡲࡿྠ௬タ
ࢥ࣑ࣗࢽࢸ࡙ࡃࡾࡢᕤ⛬⾲࠸࠺ࡶࡢࢆసᡂࡋࠊᵔ⏫ᥦゝࡋࡓࠋ⌧ᅾ⣙ 50
࠶ࡿ௬タఫᏯᆅ࡛⮬ࡀ❧ࡕୖࡀࡾࡘࡘ࠶ࡿࠋఫẸࡦࡾࡢ‶ࡣ⾜ᨻࡢࠕⱞ
࡛ࠖࡋ࡞࠸ࡀࠊ⮬⤌⧊ࡋ࡚ࡲࡵࢀࡤࠊࡑࢀࡣ❧ὴ࡞ࠕᥦゝࠖ࡞ࡿࠋࡑ
ࡋ࡚᭶୍ᗘࠊ௬タఫᏯ⮬ࡢ௦⾲⪅ࡀ㞟ࡲࡿ௦⾲⪅㆟ࢆ⾜࠸ࠊᵝࠎ࡞ㄢ㢟
ࡘ࠸࡚ᵔ⏫௦⾲⪅ྠኈ࡛ពぢࢆ࡛ࡁࡿࡼ࠺ࡋࡓࠋࡇࡇ࡛ࡣᆅ༊ࡢㄢ㢟ࡔ
ࡅ࡛࡞ࡃࠊᆅ༊ࡀ⾜࠺⊂⮬ࡢᕤኵ࡞ࡶ⤂ࡉࢀࡿࠋࡇࡢࡼ࠺ࠊ✵㛫ࡢᇶ┙࡙ࡃ
ࡾࡢࡲ࠼ࢥ࣑ࣗࢽࢸࡢᇶ┙ࢆࡘࡃࡿࡇࡽጞࡵࡿࡇࡋࡓࠋ
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մ ࢥ࣑ࣗࢽࢸఫ⎔ቃⅬ᳨άື㸸ලయⓗ࡞⮬άືࡢ➃⥴ࡋ࡚ࠊࢥ࣑ࣗࢽࢸఫ
⎔ቃⅬ᳨άືࢆࠊᆅඖ⮬༠ാ࡛ᐇࡋࡓࠋ௬タఫᏯࡢ࿘㎶ࡘ࠸࡚⾤Ṍࡁࢆ
⾜࠸᪥㡭ࡢ‶ࡸㄢ㢟ࢆఫẸ࠺ࡋ࡚ヰࡋྜ࠺ᶵ࡛࠶ࡿࠋࣁ࣮ࢻࡔࡅ࡛ࡣ࡞ࡃ
᪥ࠎࡢ⏕άࡘ࠸࡚ࡢ‶ࡶㄒࡾྜࡗࡓࠋࡇࡢ୰࡛ࠊ௬タఫᏯయඹ㏻ࡍࡿࡇ
࡛┴ࡸ⏫࠾㢪࠸ࡍࡁࡇࠊ࠶ࡿ௬タఫᏯ≉᭷ࡢㄢ㢟࡛᪩ᛴゎỴࡋ࡚ࡋ࠸ࡇ
ࠊఫẸྠኈࡢඹຓάືࡋ࡚ゎỴࡍࡁࡇ࠸࠺ᙺࢆᩚ⌮ࡋࡓࠋ๓ 2 ⪅ࡘ
࠸࡚ࡣ௬タ௦⾲⪅㆟ࡸ⏫ࡢ┤᥋ᥦゝࢆ⾜࠸ࠊఫẸྠኈࡢάືࡘ࠸࡚ࡣ BBQ
ࡸ᪂ᖺ࡛ࡢ㣰ࡘࡁ࡞ఫẸⓎពࡢ⏬ࡋ࡚ᨭࢆ⾜ࡗࡓࠋఫẸࡣࡇࡢࣜࢫ
ࢺࢆࡶࠊ⊂⮬ NGO ࡸ NPO ࡞ࡢᨭᅋయ㐃ᦠࡍࡿ࡞ࠊ⮬ⓗ࡞⎔ቃ
ᨵၿάືࢆᐇࡋࡓࠋ

㸦㸵㸧࠾ࢃࡾ
2012 ᖺ 3 ᭶ 11 ᪥ࠊ㟈⅏ࡽ 1 ᖺࡀ⤒㐣ࡋࡓࠋ⿕⅏ᆅࡢ⯆ࡣࡲࡉࡇࢀࡽጞࡲࡿ
ࡇࢁ࡛࠶ࡿࠋᅇࡢὠἼ⿕ᐖࡢࡁࡉࡽࠊ࠾ࡑࡽࡃ㜵₻ሐ➼ࡀᡂࡋࠊᏳᚰࡋࡓᅵᆅᇶ
┙ࡢᩚഛࡀ῭ࡴࡲ࡛ 5 ᖺ⛬ᗘࡢᮇ㛫ࡀᚲせ࡞ࡿࠋ௬タఫᏯࡽ⅏ᐖබႠఫᏯ⛣ࡾఫ
ࡴࡢࡶࠊᖹᆒࡋ࡚ 4㹼5 ᖺࡿண ࡛ࡁࡿࠋᮏᖺᗘࡣࠊ௬タఫᏯ࡛ࡢ⏕άࢆ࠸Ᏻᚰ
ࡋ࡚ᬽࡽࡏࡿࡢࢆ⤠ࡾᨭࢆ⾜ࡗ࡚ࡁࡓࠋ⯆ࡣ⌧ᅾࡢ௬タ⏕άࡢᘏ㛗⥺ୖ࠶ࡾࠊ⎔
ቃ⛣⾜ࢆ࠸ࢫ࣒࣮ࢫᅗ⾜࠺ࡀ㔜せ࡛࠶ࡿࠋḟᖺᗘ௨㝆ࡣᑡࡋࡎࡘ⯆ྥࡅࡓྲྀ
⤌ࢆቑࡸࡋ࡚࠸ࡃࡀࠊᅵᆅ༊⏬ᩚ⌮ᴗ࡞ࡢࣁ࣮ࢻࡢ⯆ࡔࡅ࡛ࡣ࡞ࡃࠊࢯࣇࢺࡢ⯆
ࡶࠊఫẸ୍ே୍ேࡢ⏕άീࡀ❧యⓗぢ࠼ࡿࡲࡕ࡙ࡃࡾࢆ⪃࠼࡚࠸ࡁࡓ࠸ࠋ

 ᮾிᏛࢪ࢙ࣟࣥࢺࣟࢪ࣮ ་⒪࣭ㆤ㸤ண㜵ࣉࣟࢪ࢙ࢡࢺ
㸫ᮾࢪ࢙ࣟࣥࢺࣟࢪ࣮࣭ࢥࣥࢯ࣮ࢩ࣒ +HDOWKFDUH,QQRYDWLRQ3URMHFW㸦␎⛠ +,3㸧
㸦㸯㸧ࣉࣟࢪ࢙ࢡࢺࡢᴫせ 
ᮾிᏛࢪ࢙ࣟࣥࢺࣟࢪ࣮࣭ࢥࣥࢯ࣮ࢩ࣒࡛ࡢ2ᖺ㛫ࡢ◊✲ᡂᯝࢆඖࠊᮾிᏛ
ᴗ12♫㸦௨ୗ4㸬㏙ࡿ㸧ࡣࠊ᮶ࡿࡁ㉸㧗㱋♫ྥࡅࡓ᭱ඛ➃ࡢሗ࣭▱ぢ࣭ࢿࢵࢺ
࣮࣡ࢡࡢ㞟✚ᐇドࢆ⾜࠺ࡓࡵࠊ2011ᖺ7᭶ࡽ2ᖺ㛫ࡢඹྠ◊✲ࣉࣟࢪ࢙ࢡࢺ㸸ᮾࢪ࢙
ࣟࣥࢺࣟࢪ࣮࣭ࢥࣥࢯ࣮ࢩ࣒Healthcare Innovation Project㸦HIP㸧ࢆ❧ࡕୖࡆࡓࠋ

㸦㸰㸧+,3ࡢ9,6,21
ඹྠ◊✲ࢆ㏻ࡌ࡚ࠊ㉸㧗㱋♫ྥࡅ࡚࠶ࡿࡁ᪉ྥᛶࢆඹ᭷ࡋࠊᴗࡢ᪂ࡋ࠸ᙺࢆ
ぢฟࡋ࡞ࡀࡽࠊ᪂ᴗࢆ⏕ࡳฟࡍඹ㏻ᇶ┙㸦Platform㸧ࡢᵓ⠏ࢆ┠ᣦࡍࠋඹྠ◊✲άືࡔ
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ࡅ⤊ࢃࡽࡎࠊ᪂ࡋ࠸◊✲ᴗࡢ⏬᥎㐍ࠊཬࡧ᪂ࡓ࡞♫ࢩࢫࢸ࣒㐀㸦㸻ࡲࡕ࡙ࡃ
ࡾ㸧ྥࡅࡓᛂ⏝ᒎ㛤ࢆ┠ᣦࡍࠋ

㸦㸱㸧ඹྠ◊✲ࡢෆᐜ
㉸㧗㱋♫࠾ࡅࡿ㧗㱋⪅QOLࡢ࣐࢟ࢩ࣐࣒♫ࢥࢫࢺቑࡢ࣑ࢽ࣐࣒୧❧ࡢほⅬ
ࡽࠊ
ࠕ㧗㱋࡞ࡗ࡚ࡶฟ᮶ࡿ㝈ࡾඖẼ࡛⮬❧ࡋ࡚ࠊᙅࡗ࡚ࡶ⏕άࡢሙ࡛⮬ศࡽࡋࡃ᭱ᚋࡲ
࡛ࠖ(Aging in Place)ࡢᐇ⌧ࡢࡓࡵࠊ་⒪ࠊㆤࠊண㜵ࡢ㐃ᦠࡽ⏕άࣔࢹࣝࡢࢩࣇࢺ
ࢆ┠ᣦࡋࠊ
ࠕண㜵ࠖ
ࠊ
ࠕᅾᏯࢣࠖࠊࡑࢀࢆᨭ࠼ࡿࠕICT / ᶵჾ㛤Ⓨࠖࡢ୕ᮏᰕ࡛ඹྠ◊✲
ࢆ⾜࠺ࠋ

㸦㸲㸧ࣉࣟࢪ࢙ࢡࢺࡢ⤌⧊ཧຍᴗ
ձHIP⤌⧊
㸯㸧ࣉࣟࢪ࢙ࢡࢺ࣮ࣜࢲ࣮  ㎷ဴኵᩍᤵ㸦ᮾிᏛ 㧗㱋♫⥲ྜ◊✲ᶵᵓ㸧 
㸰㸧ࣉࣟࢪ࢙ࢡࢺົᒁ㛗  ㎷ဴ㸦࣊ࣝࢫࢣࣃ࣮ࢺࢼ࣮ࢬᰴᘧ♫㸧
㸱㸧ண㜵ࢳ࣮࣒࣮ࣜࢲ࣮   ᅵᒇ⚽୍㸦ⰼ⋤ᰴᘧ♫㸧
㸲㸧ᅾᏯࢣࢳ࣮࣒࣮ࣜࢲ࣮ ᳝ྡ୍༤㸦୕ື⏘ᰴᘧ♫㸧
㸳㸧ICT / ᶵჾࢳ࣮࣒࣮ࣜࢲ࣮ ᒣ⏣㝯㸦ᐩኈࣇ࣒ࣝᰴᘧ♫㸧
ղHIPཧຍᴗ
㸯㸧ண㜵ࢳ࣮࣒㸸ⰼ⋤ᰴᘧ♫ࠊࢧࣥࢫࢱ࣮ᰴᘧ♫ࠊ࣮࢚ࢾሯ〇⸆ᰴᘧ♫ࠊ
ᰴᘧ♫ࢽࢳࣞࣇ࣮ࢬ
㸰㸧ᅾᏯࢣࢳ࣮࣒㸸 ୕≀⏘ᰴᘧ♫ࠊ࣊ࣝࢫࢣࣃ࣮ࢺࢼ࣮ࢬᰴᘧ♫ࠊ
୕ື⏘ᰴᘧ♫ࠊᰴᘧ♫ࢫࢠ⸆ᒁ
㸱㸧ICT / ᶵჾࢳ࣮࣒㸸ᐩኈࣇ࣒ࣝᰴᘧ♫ࠊGE࣊ࣝࢫࢣࢪࣕࣃࣥᰴᘧ♫ࠊ
ᰴᘧ♫࢝ࢼ࣑ࢵࢡࢿࢵࢺ࣮࣡ࢡࠊ᪥ᮏ࣭ࣅ࣮࣭࢚࣒ᰴᘧ♫
㸦ཧຍྛ♫ࡣࠊྛࢳ࣮࣒ᒓࡋ࡞ࡀࡽࠊ୕୍య࡛ࡢ◊✲άືࢆ⾜࠺㸧
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㸦㸳㸧ᖺᗘ+,3ࣉࣟࢪ࢙ࢡࢺࡢάື
ձ HIPࣉࣟࢪ࢙ࢡࢺࡢタ❧Ⓨ㊊
2011ᖺ7᭶ࠊᮾࢪ࢙ࣟࣥࢺࣟࢪ࣮࣭ࢥࣥࢯ࣮ࢩ࣒ Healthcare Innovation Project
㸦HIP㸧ࢆ9♫࡛タ❧ࡋࠊࡑࡢᚋ3♫ࡀຍࢃࡾࠊィ12♫యไୗ࡛ࠊண㜵ࢳ࣮࣒ࠊᅾᏯࢣࢳ
࣮࣒ࠊICT / ᶵჾࢳ࣮࣒ࡢάືࢆ㛤ጞࡋࡓࠋ
ղ 㧗㱋♫ྥࡅࡓㄢ㢟ࡢ⌮ゎඛ➃ⓗ࡞▱ぢࠊᢏ⾡ࡢ⩦ᚓά⏝
㧗㱋⪅◊✲࠾࠸࡚➨୍⥺ࡢ◊✲⪅ࠊඛ㐍ⓗ࡞᪉ἲ࡛ㆤᴗࢆᒎ㛤ࡋ࡚࠸ࡿᴗ⪅ࠊ
୪ࡧᶵჾ㛤ⓎࠊICࢿࢵࢺ࣮࣡ࢡᢏ⾡ࡢศ㔝࡛ࡢඛ➃ᢏ⾡ࡢ◊✲⪅ࡽࠊ᪥ᮏࡢ㧗㱋♫
ࡢ᭷ࡋ࡚࠸ࡿㄢ㢟ࡸ◊✲ᡂᯝࡢࡈᩍ♧ࢆ௮ࡂࠊከࡃࡢ㔜せ࡛ព⩏῝࠸▱ぢࢆᏛࢇࡔࠋ
㸯㸧ண㜵ࢳ࣮࣒㸹
ཱྀ⭍⾨⏕ࠊㄗᄟၥ㢟ࠊᄮࡢ㔜せᛶࠊබ⾗⾨⏕Ꮫⓗ࡞ࣉ࣮ࣟࢳࡽࡢ⌮Ꮫࠊ㧗㱋⪅ᰤ
㣴NSTࠊ⫶ࢁ࠺ၥ㢟ࠊᩚᙧ
እ⛉㡿ᇦࡅࡿ㐠ືჾ㞀ᐖ㸦ࣟࢥ࣮ࣔࢸࣈࢩࣥࢻ࣮࣒ࣟ㸧ࡢྲྀࡾ⤌ࡳࠊ㧗㱋⪅ࡢᙅ
ண㜵ࡢ㔜せᛶࠊᗣ⤒Ⴀࡼࡿ♫ဨࡢᗣ⟶⌮➼ࡢࢸ࣮࣐◊✲
㸰㸧ᅾᏯࢣࢳ࣮࣒㸹
ከ⫋✀㐃ᦠࡼࡿᅾᏯゼၥࢣࡢᐇ㊶ᚋࡢㄢ㢟ࠊ24㛫ᅾᏯࢣࢩࢫࢸ࣒ࠊ⿕⅏ᆅ㧗
㱋⪅ᑐ⟇ࠊᆅᇦࢧ࣏࣮ࢺࢭࣥࢱ࣮ࢆ᰾ࡋࡓ᪂ࡋ࠸ᅾᏯࢣࢩࢫࢸ࣒➼ࡢࢸ࣮࣐◊✲
㸱㸧ICT / ᶵჾࢳ࣮࣒㸹
㧗㱋⪅⚟♴ᶵჾࡢ㛤Ⓨࠊ་⒪㸦㏻ಙ㸧ࢿࢵࢺ࣮࣡ࢡࠊᅜẸIDࡑࡢㄢ㢟ࠊࢫ࣐࣮ࢺ࢚࢘
ࣝࢿࢫࢩࢸ➼ࡢࢸ࣮࣐◊✲
㸲㸧ࡑࡢ 㧗㱋⪅◊✲Ꮫࠊࣇ࢛࣮࣒ࣛࡢཧຍពぢ
་⒪⤒῭◊✲ᶵᵓࠊ᯽ᅾᏯ་⒪◊ಟࢩ࣏ࣥࢪ࣒࢘ࠊᮾබඹᨻ⟇Ꮫ㝔ERESࢭ࣑ࢼ࣮ࠊ
ᗣ⏕ࡁࡀ࠸㛤Ⓨ㈈ᅋᏛࠊࡘࡃࡤ࢚࢘ࣝࢿࢫࢿࢫࣜࢧ࣮ࢳ10࿘ᖺグᛕࢩ࣏ࣥࢪ࣒࢘ࠊ2011
Aging Forum ➼ࡢཧຍ㧗㱋⪅ࡢᗣࠊ་⒪ࠊㆤၥ㢟ࡢពぢ
ճ 㧗㱋⪅㛵ಀㅖᅋయࡢពぢ
ᗣ⏕ࡁࡀ࠸㈈ᅋᵝࠊᑑࡢ㥐ࣉࣟࢪ࢙ࢡࢺᵝࠊWHO㸦Age Friendly City㸧ᵝࠊࡘࡃ
ࡤ࢚࢘ࣝࢿࢫࣜࢧ࣮ࢳᰴᘧ♫ᵝࠊHCC࣊ࣝࢫࢣࢥ࣑ࢵࢸᵝࡢពぢࢆ㏻ࡋ࡚ࠊ
HIPࡢ㐃ᦠࡢྍ⬟ᛶࡶ㋃ࡲ࠼࡞ࡀࡽࠊ㧗㱋♫ࡀᢪ࠼ࡿㅖၥ㢟༠ാࡋ࡚ྲྀࡾ⤌ࡴ᪉ྥࢆ
᳨ウࡋࡓࠋ
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 ᰴᘧ♫᪥❧〇సᡤࢹࢨࣥᮏ㒊ࡢඹྠ◊✲
ࠕ㧗㱋⪅࠾ࡅࡿ⤒㦂౯್ࡢᵓ㐀◊✲ࠖ
㧗㱋⪅ࡢែᗘࡸ⾜ື➼㛵ࡍࡿពᛮỴᐃࡣࠊ㛗ᖺᇵࢃࢀࡓ⤒㦂ࡸ౯್ほࠊ⌧ᅾࡢ⨨
ࢀࡓ⎔ቃ➼ࠊᵝࠎ࡞せ⣲ࡀ」㞧㛵㐃ࡋྜ࠸ࠊࡑࡢࣉࣟࢭࢫࢆᵓ㐀ⓗᢕᥱࡍࡿࡇࡣ㠀
ᖖ㞴ࡋ࠸ࠋᮏ◊✲࡛ࡣࡑࡢࣉࣟࢭࢫゎ᫂ࢆヨࡳࡿ┠ⓗ࡛ࠊ㧗㱋⪅ࡢ⏕άࢆྲྀࡾᕳࡃ㔜せ
࡞ㄢ㢟࡛࠶ࡿࠕ࣊ࣝࢫࢣࠖࢆࢸ࣮࣐タᐃࡋࠊዴఱ࡞ࡿせ⣲ࡀ㧗㱋⪅ࡢែᗘ࣭⾜ືࢆつ
ᐃࡋ⤒㦂౯್⧅ࡀࡿࠊࡑࡢᵓ㐀ࢆࣔࢹࣝࡋྍどࡍࡿࡇࢆ┠ᣦࡋࡓࠋලయⓗࡣ
ࢹࢫࢡࣜࢧ࣮ࢳᇶ࡙ࡃ๓᳨ウࠊࣇ࣮ࣝࢻࣜࢧ࣮ࢳࡼࡿ௬ㄝᵓ⠏᳨ドࠊࡑࢀࡽࢆ
ศᯒࡍࡿࡇࡼࡾ࣊ࣝࢫࢣࡢ࠶ࡿࡁᮍ᮶ᥦࢆࡲࡵࡓࠋ
ඛ⾜◊✲ࡢᴫほࡸࢹࢫ࢝ࢵࢩࣙࣥࡽࠊࡲࡎᙅࡢ୍ḟண㜵ࡋ࡚ࡢ࣊ࣝࢫࢣ⾜
ືࢆ◊✲ࡢᑐ㇟ࡋࠊᇶᮏⓗࡣ⮬❧ࡋࡓ㧗㱋⪅⯡ࢆᑐ㇟ࠊⱝ࠸ேࡶྵࡵࡓ㸦ⱝ࠸
ࡁࡽࡢ㸧㛗ᮇⓗ࡞ண㜵ᑐ⟇ࡋ࡚ࠕ࣊ࣝࢫࢣࠖࢆࡽ࠼ࡿࡇࡋࡓࠋࡲࡓ➨ࠊ
་⒪ࡸ➽ࢺࣞࠊࢧࣉ࣓ࣜࣥࢺࠊ➼ࡢ┤᥋ⓗ࡞ᗣ⾜ື▸ᑠࡏࡎࠊ⏕άᵓ㐀యࢆಠ▔
ࡋࠊ⏕ά⎔ቃ࠾ࡼࡧ⏕ά⩦័ࡋ࡚ࠕᙅࡢ୍ḟண㜵ࠖࢆࡽ࠼ࡿࡇࡋࡓࠋࡍ࡞ࢃ
ࡕᗣࡢ⥔ᣢቑ㐍ࡢ┠ⓗ≉ࡋࡓ⾜ືࡸព㆑ࡢࡳ࡞ࡽࡎࠊ᪥ᖖ⏕άࡢ୰࡛⮬↛⩦័
ࡍࡿ⾜ືࡸព㆑ࠊᴦࡋࡃᛌ㐺⏕άࡍࡿࡇࡀண㜵ࡘ࡞ࡀࡿࡼ࠺࡞࣊ࣝࢫࢣࡢ࠶ࡾ
ࡓࢆ┠ᣦࡍᚲせࡀ࠶ࡿࡢㄆ㆑࠸ࡓࡗࡓࠋලయⓗ᪥ᖖ⏕άࡢ୰࡛ࡢ࣊ࣝࢫࢣࢆ㏣ཬ
ࡍࡿ㡿ᇦࡋ࡚ࠊ⏕ά⩦័ࡋ࡚ࡣࠕᰤ㣴ࠖ
ࠕయຊ㸦㌟య㸧ࠖ
ࠕ♫ࡢ㛵ࢃࡾࠖࡢ㸱㡿ᇦࢆ
タ⨨ࡋࠊࡑࢀࡒࢀಶேࡢ⾜ືᆅᇦ♫ࡢ࠶ࡾࡓ㸦㸻ࡲࡕ࡙ࡃࡾ㸧ࡢ୧⪅ࢃࡓࡗ࡚ࠊ
ᮏ◊✲࡛࠸࠺ࠕ࣊ࣝࢫࢣࠖࢆㄪᰝࡍࡿࡇࡋࡓࠋ
௨ୖࡢどⅬࡽᚑ᮶࠶ࡿࠕ࣊ࣝࢫࢣࠖ㛵㐃ࡢࢧ࣮ࣅࢫࡸࠕᗣ㛗ᑑ㸦ࢆᐇ⌧ࡍࡿࡓࡵ㸧
ࡢࡲࡕ࡙ࡃࡾࠖ➼ࡢྲྀࡾ⤌ࡳࢆࣞࣅ࣮ࣗࠊศᯒࡋࠊ࣮࣮࢟࣡ࢻࢆྲྀࡾฟࡋࡓࠋᗣ㛵ࢃ
ࡿಶேࡢ⾜ືࡢ⫼ᬒせᅉࡋ࡚ࡣࠊᗣ㛵ᚰࢆᣢࡘࡁࡗࡅࠊ⾜ືࢆಁࡍࣥࢭࣥࢸ
ࣈࠊ⾜ືࡢ⥅⥆ᅔ㞴࣭㞳⬺ཎᅉ࡞ࡿせᅉࡀ᳨ウࡉࢀࡓࠋࡲࡓಶேࡢ⾜ື࠾ࡼࡧᆅᇦ♫
ࡢ࠶ࡾࡓࡢ୧᪉ඹ㏻ࡋ࡚ࠊᅜẸయࡑࡋ࡚≉㧗㱋⪅ࡀᣢࡘࠕ⮬❧ࠖ࠾ࡼࡧࠕᗣࠖ
ࡘ࠸࡚ࡢ౯್ほࡀᯝࡓࡍᙺࡘ࠸᳨࡚ウࡋࡓࠋ
ෆ㒊㆟ㄽࢆ㋃ࡲ࠼࡚ᐇࡋࡓࣇ࣮ࣝࢻࣜࢧ࣮ࢳ࡛ࡣࠊᆅᇦࡢࡲࡕ࡙ࡃࡾࢆ㏻ࡋ࡚ᆅᇦ
ఫẸ㸦≉㧗㱋⪅㸧ࡢᗣ࡙ࡃࡾඛ㥑ⓗྲྀࡾ⤌ࡴᐩᒣᕷࢆどᐹࡋࠊ࣮࢟ࣃ࣮ࢯࣥࡢ
ࣄࣜࣥࢢࠊᴗࡸタࡢぢᏛࠊఫẸࡢࣥࢱࣅ࣮ࣗࢆᐇࡋࡓࠋ
ࡲࡓࠊ㧗㱋⪅⮬㌟ࡢࠕ࣊ࣝࢫࢣࠖ㛵ࡍࡿព㆑⾜ືࡢᢕᥱࢆ┠ⓗࠊᶓᕷᰤ༊ཬ
ࡧ㟷ⴥ༊࡚㧗㱋⪅ 30 ྡࢆᑐ㇟ࡋࡓࣇ࢛࣮࢝ࢫࢢ࣮ࣝࣉࣥࢱࣅ࣮ࣗ㸦ィ 4 ᅇ㸧ࢆᐇ
ࡋࡓࠋ
᭱ᚋࠊࡇࢀࡲ࡛ࡢෆ㒊㆟ㄽᐩᒣどᐹࠊ㧗㱋⪅ࣥࢱࣅ࣮ࣗࢆ⤒࡚ᚓࡽࢀࡓ▱ぢ࣭
ሗࢆ㋃ࡲ࠼࡚㧗㱋⪅ࡢ࣊ࣝࢫࢣࢽ࣮ࢬࢆ᥀ࡾୗࡆ᳨࡚ウࡍࡿ࣮࣡ࢡࢩࣙࢵࣉࢆ㛤ദࡋࡓࠋ
௨ୖࡢ◊✲ෆᐜࡣሗ࿌᭩㸦ෆ㒊㈨ᩱ㸧ࡋ࡚ࡲࡵࡽࢀࡓࠋ
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 ᰴᘧ♫ᆅ⌫ᛌ㐺 ,QVWLWXWH ࡢඹྠ◊✲
ࠕ㛗ᑑ♫࠾ࡅࡿே⏕➨㸲ᮇࡢ .$,7(., ⏕ά◊✲ࠖ
㧗㱋ㄢ㢟ඛ㐍ᅜࡋ࡚ୡ⏺ࡢඛ㢌ࢆṌࡴ᪥ᮏ࡛࠶ࡿࡶ㛵ࢃࡽࡎࠊ㧗㱋⪅ࡢຍ㱋క
࠺ᵝࠎ࡞⏕ά࣭ព㆑ࡢኚࡢᐇែࡣ㏱᫂࡞ࡲࡲ࡛࠶ࡿࠋᮏ◊✲ࣉࣟࢪ࢙ࢡࢺࡣࠊ㧗㱋⪅
ࡢ᭱ࡢ㛵ᚰゝ࠼ࡿࠕᗣࠖ㠃↔Ⅼࢆᙜ࡚࡞ࡀࡽࠊ㇏࡞㧗㱋ᮇࢆ㏄࠼ࡿࡓࡵࡢண
㜵᪉⟇ࠊཬࡧ㌟యⓗ࡞⮬❧ᗘࡀపୗࡢ

୰࠶ࡗ࡚ࡶ㧗㱋⪅ࡢࢽ࣮ࢬࢆ‶ࡓࡋࡓ⏕άࢆ⥔

ᣢࡍࡿ᪉⟇ࢆ᥈ࡿࡓࡵࠊ㧗㱋ᮇ࠾ࡅࡿಶேࡢ⏕ά⮬❧ᗘ࠾ࡼࡧほⓗ well-being ࡢኚࠊ
࠾ࡼࡧࡑࡢつᐃᅉࢆ᫂ࡽࡋࠊ㧗㱋ᮇ㸦≉ே⏕➨ 4 ᮇ㸧࠾ࡅࡿࠕᛌ㐺(KAITEKI)ࠖ
ࡢᵓᡂせ⣲ࢆ᫂ࡽࡍࡿࡇࢆ┠ⓗࡋࡓࠋලయⓗࡣࠊձ᪥ᮏ࠾ࡼࡧ⡿ᅜ࡛㞟ࡉࢀ
ࡓ㧗㱋⪅ࡢᅜࢧࣥࣉࣝࢆᑐ㇟ࡋࡓࣃࢿࣝㄪᰝࢹ࣮ࢱࡢḟศᯒࡼࡿࠊ᪥ᖖ⏕ά⮬❧
ᗘࡢኚほⓗ well-being 㛵ࡍࡿ◊✲ࠊղ㧗㱋⪅ࡢᚰ㌟ࡢᗣࡸほⓗ well-being 
㛵ࡍࡿඛ⾜◊✲ࡢࣞࣅ࣮ࣗࠊճ᪥Ḣ⡿ 3 ᆅᇦ࡛ࡢ 75 ṓ௨ୖ㧗㱋⪅ࢆᑐ㇟ࡋࡓࣥࢱࣅࣗ
࣮ㄪᰝࠊࢆᐇࡋࠊ௨ୖ 3 ࡘࡢ⤖ᯝࢆ࠶ࢃࡏ࡚㇏࡞ KAITEKI ⏕άᐇ⌧ࡢ᪉⟇ࢆ㏣✲ࡋ
ࡓࠋ࡞࠾ࠊᮏ◊✲ࢆ⿵ࡍࡿ⨨࡙ࡅ࡛ࠕᛌ㐺࡞♫⏕άࠖࡢᮍ᮶ண ࡶ⾜ࡗࡓࠋ
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Factors predicting

Physical independence/dependence

Physical independence
/dependence

ᵣᵿᶐᶊᶗᴾᵢᶃᶁᶊᶇᶌᶃ

(health history, health
behavior, socio-economic
status, lifestyle etc…)

ᵩᵟᵧᵲᵣᵩᵧ
ἯỶὅἚ

䠄IADL, ADL, Death records䠅

Subjective
Well-being
(Life Satisfaction,
happiness, etc…)

ᵥᶐᵿᶂᶓᵿᶒᶃᴾᵢᶃᶁᶊᶇᶌᶃ
ᵰᶃᶑᶇᶊᶇᶃᶌᶒ
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ίᖎࢊ҄ὸʖ᧸ỉἯỶὅἚ
῍ͤࡍỂ᭗ᱫửᡇảỦἯỶὅἚ῍
῍ͤࡍỂ᭗ᱫửᡇảỦἯỶὅἚ῍

៲˳ႎᖎࢊỉᐯᇌဃỉዜਤ
៲˳ႎᖎࢊỉᐯᇌဃỉዜਤ
ᾠᾞᾛዜਤὉӼɥỉἯỶὅἚ
ᾠᾞᾛዜਤὉӼɥỉἯỶὅἚ

◊✲ࣇ࣮࣒࣮ࣞ࣡ࢡ

㸦㸯㸧 㧗㱋⪅ࡢ᪥ᖖ⏕ά⮬❧ᗘࡢຍ㱋ኚࡢᐇែ㸸ࣃࢿࣝㄪᰝḟศᯒࡼࡾ
㌟యࠊㄆ▱ᶵ⬟ࡢపୗࡣ᪥ᖖ⏕άࢆ⮬ࡽࡢຊ࡛⮬❧ࡋ࡚㏦ࡿࡇࢆᅔ㞴ࡉࡏࡿࡀࠊ⮬
❧ᗘࡣ⏕άࡢ㉁ࢆᕥྑࡍࡿࡁ࡞せᅉ࡛࠶ࡿࡇࡀࡇࢀࡲ࡛ࡶᣦࡉࢀ࡚ࡁࡓࠋ᪥ᖖ⏕ά
ࡢ⮬❧ᗘࡣ⥲ࡌ࡚㧗㱋పୗࡍࡿゝ࠼ࡿࡀࠊࡑࡇࡣࡁ࡞ಶேᕪࡀ࠶ࡿࠋࡑࡇ࡛ࠊ
᪥ᖖ⏕άࡢ⮬❧ᗘࡀຍ㱋ࡼࡾࡢࡼ࠺ኚࡍࡿࡢࠊࡲࡓࡑࡢ㌶㊧ࡣࡢࡼ࠺࡞ࣃ
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ࢱ࣮ࣥࡀᏑᅾࡋࠊఱࣃࢱ࣮ࣥࢆつᐃࡋ࡚࠸ࡿࡢࠋࡑࢀࡽࡢㄢ㢟ࢆᐃ㔞ⓗྍどࡋ࡚
ᢕᥱࡍࡿヨࡳࡋ࡚ࠊᐃ㔞ⓗ࡞ゎᯒࢆ⾜ࡗࡓࠋ㻌
⏝࠸ࡓࢹ࣮ࢱࡣࠊ᪥ᮏᅜ㧗㱋⪅ࣃࢿࣝㄪᰝ㸦ᮾி㒔ᗣ㛗ᑑ་⒪ࢭࣥࢱ࣮◊✲ᡤ㸦ᪧ
ᮾி㒔⪁ே⥲ྜ◊✲ᡤ㸧
ࠊ࣑ࢩ࢞ࣥᏛࠊᮾிᏛ㸧࠾ࡼࡧ⡿ᅜ Health and Retirement
Study (HRS)࡛࠶ࡿࠋࡑࢀࡒࢀࡢࢹ࣮ࢱ࡛ ADL㸦Activity of Daily Living㻘㻌 ᪥ᖖ⏕άືస㸧
ࠊ
IADL(Instrumental Activity of Daily Living㻘㻌 ᡭẁⓗ᪥ᖖ⏕άືస㸧
ࠊṚஸࢹ࣮ࢱࢆྜᡂࡋ
ࡓࠕ⮬❧ᗘኚᩘࠖࢆసᡂࡋࠊㄪᰝᑐ㇟⪅ࡢ 60 ௦๓༙ࡽ 80 ௦ᚋ༙ࡲ࡛ࡢ⤒ᖺኚࢆศᯒ
ࡋࡓࠋ㻌
ᚓࡽࢀࡓ⤖ᯝࡣ࠾࠾ࡴࡡ᪥⡿࡛ඹ㏻ࡋ࡚࠾ࡾࠊእฟࠊ⛣ື㛵ࡍࡿ⮬❧ᗘࡽపୗࡀጞ
ࡲࡾࠊࡰ࡚ࡢேࡀ⮬❧ࡋ࡚࠸ࡿ 60 ௦๓༙ࡽࠊ70 ௦༙ࡤ࡛ࡣ⮬❧ᗘࡢಶேᕪࡀࡁࡃ
࡞ࡾࠊከᩘࡀ㠀⮬❧ࡲࡓࡣṚஸ࡞ࡿ 80 ௦ᚋ༙ྥࡅࡓ᥎⛣ࡀ᫂ࡽ࡞ࡗࡓࠋ₯ᅾࢡ
ࣛࢫศᯒࡢ⤖ᯝࠊ᪥⡿࠾ࡼࡧ⏨ዪඹ㏻ࡋ࡚㸦ࡉࡽ⡿ᅜࢹ࣮ࢱ࡛ࡣⓑேࠊ㯮ேࡶ㸧ࠊ
ẚ㍑ⓗ᪩ᮇ⮬❧ᗘࡀపୗࡋṚஸ⮳ࡿࣃࢱ࣮ࣥࠊ70 ௦༙ࡤࡲ࡛⮬❧ࢆ⥔ᣢࡋࠊࡑࡢᚋ
⮬❧ᗘࡀపୗࡋ࡚࠸ࡃࣃࢱ࣮ࣥࡢ 2 ࡘࡀぢฟࡉࢀࡓࠋຍ࠼࡚᪥ᮏே⏨ᛶࢹ࣮ࢱ࠾࠸࡚ࡢ
ࡳࠊ80 ௦ᚋ༙ࡲ࡛⮬❧ᗘࢆ⥔ᣢࡍࡿࣃࢱ࣮ࣥࡀぢࡽࢀࡓࠋ᪩ᮇ⮬❧ᗘࡀపୗࡍࡿࣃࢱ࣮
ࣥࡣ⬻༞୰ᚋ㑇ࠊᚰ⮚࡞ࡢᝈࢆ᭷ࡍࡿேࡀከࡃࠊᚎࠎ⮬❧ᗘࡀపୗࡍࡿࣃࢱ࣮
ࣥࡣ㧗⾑ᅽࠊ៏ᛶࡢ⭜③࡞៏ᛶᝈࢆ᭷ࡍࡿேࡀከࡗࡓࠋຍ࠼࡚⏕ά⩦័㸦㐠ື⩦័ࠊ
ႚ↮⩦័࡞㸧ࡶᕪࡀࡳࡽࢀࡓࠋࡉࡽ᪥ᮏࢹ࣮ࢱࡢࡳ࡛⮬❧ᗘほⓗ࡞ホ౯㸦⏕ά
‶㊊ឤࠊே⏕‶㊊ឤ㸧ࡢ㛵㐃࠾ࡼࡧࡑࡢ⦆⾪せᅉࡢศᯒࢆ⾜࠸ࠊ⮬❧ᗘࡢపୗࡀほⓗ
ホ౯ࡢపୗ㐃ືࡍࡿ┦㛵㛵ಀࡀࡳࡽࢀࡓ୍᪉࡛ࠊ⮬❧ᗘࡢపୗ࠸࠺ᐇ௨ୖࠊࡑࡢ
ࡇ࡛ࠕ⏕ࡁࡀ࠸ࡋ࡚࠸ࡓάືࡀไ㝈ࡉࢀࡿࠖࡇࡀၥ㢟࡛࠶ࡾࠊほⓗ࡞⏕ά‶㊊ᗘ
ࢆࡁࡃపୗࡉࡏࡿྍ⬟ᛶࡀ㧗࠸ࡇࡀ♧၀ࡉࢀࡓࠋ㻌

㸦㸰㸧 ᗣࡸᑑ㛵ࡍࡿඛ⾜◊✲ࡢࣞࣅ࣮ࣗ
ᗣࡸᑑ㛵ࡍࡿ◊✲ᡂᯝࡣᅜෆእ⭾✚ࡉࢀ࡚࠸ࡿࢃࡅ࡛࠶ࡿࡀࠊᅜෆእࡢ
ᮏㄢ㢟㏣✲㛵ࡍࡿㄽᩥ➼ࡢࣜࢧ࣮ࢳࢆ⾜ࡗࡓࠋ⏕ά⩦័ࡸ⏕ά⎔ቃᑑཬࡧ⏕ணᚋ
ࡢ㛵ಀࢆ♧ࡋࡓ♫་ᏛⓗࠊᏛⓗ࡞◊✲ᡂᯝࢆ୰ᚰࡑࡢ▱ぢࢆᢳฟࡍࡿࠊᗣᑑ
ࡢᘏఙ㈨ࡍࡿせᅉࡋ࡚ࠕᗣ⩦័ࠖࠕ♫ࡸ⪅ࡢ㛵ࢃࡾࠖࠕពḧࡸ⮬ᚊ࡞ࡢᚰ
⌮ⓗ࡞せᅉࠖࡲࡵࡿࡇࡀฟ᮶ࡓࠋつ๎ṇࡋ࠸⏕άࡸࣂࣛࣥࢫࡢⰋ࠸㣗ࠊࡲࡓ㐺ᗘ
࡞㐠ື࠸ࡗࡓࡇࡣࠊᗣࡢ⥔ᣢቑ㐍ࡢᇶᮏㄆ㆑ゝ࠼ࡿࡇ࡛࠶ࡿࡀࠊ
ࠕϨࠖࡢศᯒ
ࡽ♧၀ࡉࢀࡓࡼ࠺ࠊ㧗㱋ᮇࡢᚰ㌟ࡢᗣ⥔ᣢࡣ᪥ࠎࡢάືࡸ⪅ࡢ㛵ಀࠊࡲࡓࡑࡢࡇ
ࡽ⏕ࡌࡿẼᣢࡕࡢᣢࡕ᪉㸦ព㆑㸧࠸ࡗࡓࡇࡲ࡛ࠊᗣࡸᑑᙳ㡪ࡍࡿせᅉ࡛࠶
ࡿ⪃࠼ࡽࢀࡓࠋࡇࢀࡣ WHO-ICF ࡀ♧ࡋࡓࠊಶࠎேࡀ᭷ࡍࡿಶே࣭⎔ቃᅉᏊ㸦⏕ά⩦័࣭
⎔ቃ➼㸧ࠊᚰ㌟ᶵ⬟♫ⓗ࡞άືཧຍࡢᐇែࡀ┦స⏝ࡋྜࡗ࡚ᗣࡀࡓࡕ࡙
ࡃࡽࢀ࡚࠸ࡿࠊ࠸࠺ᐃ⩏㞟⣙ࡉࢀࡿࠋ㻌
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㸦㸱㸧㧗㱋⪅ࡢ࣊ࣝࢫࢣࢽ࣮ࢬࡢ᥈✲㸸᪥Ḣ⡿  ᆅᇦ࡛ࡢࣥࢱࣅ࣮ࣗㄪᰝࡼࡾ
 㧗㱋ᮇ࠾ࡅࡿ⮬❧ᗘࡑࡢ㛵㐃せᅉࡘ࠸࡚ࡳ࡚ࡁࡓࡀࠊ㇏࡞㧗㱋ᮇࡣఱࠊ
࠺ࡍࢀࡤ㏄࠼ࡿࡇࡀ࡛ࡁࡿࠊࡲࡓ㌟యⓗ⮬❧ᗘపୗࡢ

୰࠶ࡗ࡚ࡶ㧗㱋⪅ࡢࢽ࣮ࢬ

ࢆ‶ࡓࡋࡓ⏕άࢆ⥔ᣢ࡛ࡁࡿࠊࢆ᥈✲ࡍࡿࡓࡵࠊḟࡢᐃᛶⓗ࡞ㄪᰝ◊✲ࢆ⾜ࡗࡓࠋ㻌
 ᪥ᮏ㸦ᮾி㏆㑹㸧࣭ࢹ࣐࣮ࣥࢡ㸦ࢥ࣌ࣥࣁ࣮ࢤࣥ㏆㑹㸧࣭⡿ᅜ㸦ࣟࢧࣥࢮࣝࢫ㏆㑹㸧ࡢ 3
ᆅᇦ࡛ィ 7 ᅇࠊィ 44 ྡࡢ 75 ṓ௨ୖ㧗㱋⪅ࢆᑐ㇟ࣇ࢛࣮࢝ࢫࢢ࣮ࣝࣉࣥࢱࣅ࣮ࣗࢆ⾜
ࡗࡓࠋ࡞㉁ၥ㡯┠ࡣࠊձᗣ࡛㧗㱋ᮇࢆ㏄࠼ࡿࡓࡵࡢண㜵⟇ࠊղ⌮ࡢᬌᖺ⏕άཬࡧࠕ⮬
❧ࠖᑐࡍࡿ⪃࠼᪉ࠊճ⮬❧⏕άࢆ⥔ᣢࡍࡿ᪉ἲࠊմ᪥ᖖ⏕άࡢᴦࡋࡳࠊյ᪥ᖖ⏕άࡢᅔ
ࡾࡈᑗ᮶Ᏻࠊࡘ࠸࡚࡛࠶ࡿࠋ࡞࠾ࠊࢹ࣐࣮ࣥࢡ⡿ᅜࡘ࠸࡚ࡣࠊ᪥ᮏࡢẚ㍑
࠸࠺ほⅬࡽࠊ㧗⚟♴㧗㈇ᢸࠊప⚟♴ప㈇ᢸࡢ௦⾲ⓗ࡞ᅜࡋ࡚㑅ᢥࡋࡓࠋ㻌
 ࠸ࡎࢀࡶࣥࢱࣅ࣮ࣗཧຍࡋࡓ᪉ࠎࡣ⤒῭ⓗᜨࡲࢀࠊ♫ࡢ㛵ᚰࡀ㧗࠸ேࠎ೫
ࡗࡓⅬࡣ␃ពࡍࡁ࡛࠶ࡿࡀࠊඹ㏻ࡋ࡚ࡳࡽࢀࡓࡢࡣձᗣᑐࡍࡿ㧗࠸㛵ᚰ ղ⮬❧ࡋ
ࡓ⏕άࡢࠕ⥅⥆ࠖࡀ┠ᶆ ճே㏞ᝨࢆࡅࡿࡇࡢ㌋㌉ࡀᙉࡃ⮬❧ᗘࢆኻ࠺ࡇ
ࡢࡁ࡞Ᏻࢆᢪ࠼࡚࠸ࡿ ࠸࠺ࡇ࡛࠶ࡿࠋࢹ࣐࣮ࣥࢡ࡛ࡢࣥࢱࣅ࣮࡛ࣗࡳࡽࢀࡓ
ࡼ࠺ࠊ࠼་⒪㈝࣭ㆤ㈝ࡢᚰ㓄ࡀ࡞࠸♫ไᗘࡀ☜❧ࡋ࡚࠸࡚ࡶࠊไᗘ⏝ࡢࡓࡵࡢ
ᡭ⥆ࡁ➼࡛ㄡࡢຓࡅࢆཷࡅࡊࡿࢆᚓ࡞ࡃࠊࡑࡢᏳࡣኚࢃࡽࡎᏑᅾࡋ࡚࠸ࡓࠋ㻌
㻌
௨ୖࡢ 3 ࡘࡢ◊✲ࡽᚓࡽࢀࡓ▱ぢࢆ㋃ࡲ࠼ࠊࣉࣟࢪ࢙ࢡࢺ࣓ࣥࣂࡼࡾ㧗㱋⪅ࡢ࣊ࣝ
ࢫࢣ㛵㐃ࡋࡓࢽ࣮ࢬࡢὙ࠸ฟࡋࢆ⾜ࡗࡓࠋࢽ࣮ࢬࡣ⏕ά⯡Ώࡾࠊ⮬❧ࡋࡓ⏕άࢆ
⥅⥆ࡋ࡚࠸ࡃ୰࡛࠸㉳ࡇࡾ࠺ࡿ႙ኻࢆ㜵ࡂࠊࡲࡓ႙ኻࢆ⿵࠸ࠊࡲࡓࡣ႙ኻ㐺ᛂࡋ࡚
࠸ࡃࠊ࠸࠺㐃⥆ࡋࡓㄢ㢟ࡀὙ࠸ฟࡉࢀࡓࠋࡑࢀࡒࢀࡢࣇ࢙࣮ࢬࠊ⏕άሙ㠃࠾ࡅࡿ⣽
࠸ࢽ࣮ࢬᑐᛂࡋ࡚࠸ࡃ࠺࠼࡛ࡣ♫ไᗘࡢᨵၿࠊᢏ⾡ࡢ㛤Ⓨࠊࢧ࣮ࣅࢫࡸၟရࡢ㛤Ⓨ
ࡀᚲせ࡛࠶ࡾࠊ㉸㧗㱋࣭㛗ᑑ♫࠾࠸࡚┠ᣦࡍࡁࠕᛌ㐺࡞♫ࠖࡢᐇ⌧ྥࡅ࡚ࠊ
ᴗࡋ࡚ࠊࡲࡓ♫ࡋ࡚ྲྀࡾ⤌ࡴࡁㄢ㢟ࡀ☜ㄆࡉࢀࡓࠋ
௨ୖࡢ◊✲ᡂᯝࡣሗ࿌᭩㸦ෆ㒊㈨ᩱ㸧ࡋ࡚ࡲࡵࡽࢀࡓࠋ
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 ၨⓎ࣭ᗈሗ
 ⏘Ꮫ㐃ᦠࡼࡿྲྀࡾ⤌ࡳࡘ࠸࡚ࡢどᐹ
㸦2011 ᖺ 6 ᭶ 15 ᪥㸸ฟᖍ⪅ ෆ㛶ᐁᡣᅜᐙᡓ␎ᐊᖹ㔝㐩⏨⮧ 7 ྡࠊࢪ࢙ࣟࢿࢵ
ࢺྛ௦⾲ࠊᶵᵓࡼࡾ㙊⏣ᐇᶵᵓ㛗㸧
ෆ㛶ᐁᡣᅜᐙᡓ␎ᐊࡼࡾᖹ㔝㐩⏨⮧ࡀ᮶ᰯࡋࠊࢪ࢙ࣟࢿࢵࢺྛ௦⾲ᶵᵓࡼࡾ㙊⏣
ᐇᶵᵓ㛗ࡼࡿ⏘Ꮫ㐃ᦠࡼࡿྲྀࡾ⤌ࡳࡘ࠸࡚ࡢㄝ᫂ࢆࠊᮏᏛิရ㤋㆟ᐊ࡚⾜ࡗ
ࡓࠋᶵᵓࡢྲྀࡾ⤌ࡳࡸࢪ࢙ࣟࢿࢵࢺ AP8 ࢢ࣮ࣝࣉࡢྛ௦⾲ࡽࢡࢩࣙࣥࣉࣛࣥࡢෆᐜ
ࡘ࠸࡚ㄝ᫂ࠋᖹ㔝㐩⏨⮧ࡽࡣࠕኚព⩏ࡢ࠶ࡿྲྀࡾ⤌ࡳ࡛ཧ⪃࡞ࡗࡓࠋ
ࠖࡢࢥ࣓
ࣥࢺࢆ㡬ࡁࠊᶵᵓࡢ᯽࡛ࡢྲྀࡾ⤌ࡳࡘ࠸࡚ࡶሗᥦ౪ࡋ࡚ࡋ࠸ࡢせᮃࡀ࠶ࡗࡓࠋ

          
ᖹ㔝㐩⏨⮧ࢆᅖࡳពぢࢆ⾜࠺

 ᯽ࡢⴥ࢟ࣕࣥࣃࢫࢩࢸ㛵ࡍࡿඹྠグ⪅ぢ࡛ ,2* ࡢάືࢆ⤂
㸦2011 ᖺ 7 ᭶ 12 ᪥㸧
7 ᭶ 12 ᪥ࠊ᯽ᕷ࣭༓ⴥ┴࣭ᮾிᏛ࣭༓ⴥᏛ࣭୕ື⏘ࡢ㸳⪅࡛ࠊ᯽ࡢⴥ࢟ࣕࣥࣃ
ࢫࢩࢸࡢࡲࡕ࡙ࡃࡾࢆ㏻ࡌ࡚ୡ⏺♫ⓗㄢ㢟ࡢゎỴࣔࢹࣝࢆᥦ♧ࡋ࡚࠸ࡃࡋࡓඹྠ
グ⪅ぢࡀ㛤ദࡉࢀࡓࠋᮏᏛࡽࡣ℈⏣⣧୍⥲㛗ࡀฟᖍࡋࠊᮏᏛࡢྲྀࡾ⤌ࡳࡢ 1 ࡘࡋ࡚
IOG ࡢάືࡀ㑅ࡤࢀࠊ᯽➨㸰⥲ྜ◊✲Ჷࡢᡂࠊ㇏ᅄᏘྎ➼࡛ࡢྲྀࡾ⤌ࡳࠊࡑࡋ࡚ࢪ࢙
ࣟࣥࢺࣟࢪ࣮ࢥࣥࢯ࣮ࢩ࣒࡛ࡢྲྀࡾ⤌ࡳࡘ࠸࡚ࡢㄝ᫂ࡀ࡞ࡉࢀࡓࠋሙࡣ 400 ྡ㏆
ࡃࡢሗ㐨㛵ಀ⪅ࡀ㞟ࡲࡾࠊ⇕Ẽໟࡲࢀࡓඹྠグ⪅ぢ࡞ࡗࡓࠋ
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 ᯽࢟ࣕࣥࣃࢫ➨㸰⥲ྜ◊✲Ჷࡢ࠾ᢨ㟢┠
   㸦2011 ᖺ 8 ᭶ 1 ᪥ ᯽࢟ࣕࣥࣃࢫࠊ➨㸰⥲ྜ◊✲Ჷ㸧
 ᮏᏛ➨ 2 ⥲ྜ◊✲Ჷධᒃࡍࡿ 4 ⤌⧊ྜྠࡼࡿᏛෆྥࡅࡢ❹ᕤぢᏛ᠓ぶࡀࠊ8
᭶ 1 ᪥ࠊ᯽࢟ࣕࣥࣃࢫ➨ 2 ⥲ྜ◊✲Ჷ࡛㛤ࢀࡓࠋᅇࡣ᯽࢟ࣕࣥࣃࢫෆࡢ㒊ᒁ➼ࡢ㛵
ಀ⪅ࠊ➨ 2 ⥲ྜ◊✲Ჷཬࡧࡑࡢධᒃ⤌⧊ࡢάືࢆ▱ࡗ࡚ࡶࡽ࠾࠺⏬ࡉࢀࡓࡶࡢࠋ1 
㛫ࡢぢᏛࡢᚋ᠓ぶࡀ㛤ࢀࡓࠋᶵᵓࡢ༨᭷㒊࡛࠶ࡿ 1 㝵ࡢ་⒪ᶵჾࡸࠊ2 㝵ࡢᶍᨃఫ
ᒃࡘ࠸࡚ࡣከࡃࡢ᮶ሙ⪅ࡢ㛵ᚰࢆ㞟ࡵࡓࠋ

     
᯽➨ 2 ⥲ྜ◊✲Ჷ ົᐊ
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ᚋᮇ㧗㱋⪅ࡢ㹏㹍㹊㛵ࡍࡿホ౯ᑻᗘ㛤Ⓨ㛵ࡍࡿ◊✲
⛅ᒣᘯᏊࠊ๓⏣ᒎᘯࠊⳢཎ⫱Ꮚ㸦㧗㱋♫⥲ྜ◊✲ᶵᵓ㸧
 ಶேࡢ㹏㹍㹊ࡘ࠸࡚ࡣࠊ1940 ᖺ௦௨㝆ࠊ་ᏛࠊಖᏛࠊᚰ⌮Ꮫࠊ⪁ᖺᏛ➼ࡢㅖศ㔝࡛
ᅜෆእᩘከࡃࡢ◊✲ᡂᯝࡀ✚ࡉࢀ࡚ࡁ࡚࠾ࡾࠊ≉ᐃ㞟ᅋࢆᑐ㇟ࡋࡓ㹏㹍㹊ᣦᶆࡶᩘ
ከࡃ㛤Ⓨࡉࢀ࡚ࡁࡓࠋ୍᪉࡛ࠊᡃࡀᅜ࡛ᛴቑࡋ࡚࠸ࡿ࠸ࢃࡺࡿࠕᚋᮇ㧗㱋⪅୍ࠖ⯡ࢆᑐ㇟
ࡋࡓ㹏㹍㹊㛵ࡍࡿ◊✲ࡣഹᑡ࡛࠶ࡿࠋᮏ◊✲࡛ࡣࡇࢀࡲ࡛ QOL ᴫᛕ࠾ࡼࡧ ᐃ㛵ࡍ
ࡿᩥ⊩◊✲ཬࡧᚋᮇ㧗㱋⪅ᮏேࡸࡑࡢᐙ᪘ࠊẸ⏕ጤဨ➼ࢆᑐ㇟ࡋࡓࣥࢱࣅ࣮ࣗㄪᰝࢆ
ࡶᴫᛕᩚ⌮ࢆ⾜࠸ࠊ9 㡯┠ࡽ࡞ࡿ⮬ᕫᅇ⟅ᘧࡢ㉁ၥ㡯┠ࢆసᡂࡋࡓࠋᅾᏯ་⒪ࢧ࣮ࣅ
ࢫࢆᥦ౪ࡋ࡚࠸ࡿẸ㛫ᴗࡢ༠ຊࢆᚓ࡚ࠊᅜࡢࢧ࣮ࣅࢫ⏝⪅ࢆᑐ㇟ࡋࡓㄪᰝࢆᐇ
ࡋࠊ1273 ྡࡢᅇ⟅㸦せᨭ 1 ࡲࡓࡣ 2ࠊせㆤ 1 ࡲࡓࡣ 2ࠊせㆤ 3 ௨ୖࠊࡀࡑࢀࡒࢀ⣙
3 ࡎࡘ㸧
ࢆᚓࡓࠋ
᪤Ꮡࡢ QOL ᑻᗘࡸ㛵㐃ኚᩘ᪂ࡋࡃసᡂࡋࡓ 9 㡯┠ࡢ┦㛵㛵ಀࡢ᳨ウࠊ
せㆤᗘูࡢゎᯒ➼ࢆᐇࡋࠊ᪂つసᡂࡋࡓᑻᗘࡢጇᙜᛶࡸ⏝ྍ⬟ᛶࡘ࠸᳨࡚ウࢆ⾜
ࡗࡓࠋࡲࡓࠊྠㄪᰝ࡛㞟ࡋࡓ⮬⏤ᅇ⟅ࡢศᯒࡽࠊせᨭࡲࡓࡣせㆤㄆᐃࢆཷࡅ⮬Ꮿ
࡛⏕άࢆࡋ࡚࠸ࡿ㧗㱋⪅ࡗ࡚ࡢࠊ⏕άୖࡢ႐ࡧࡸᅔ㞴 QOL ࡘ࠸࡚ࡢ᭦࡞ࡿ᳨ウࢆ
⾜ࡗ࡚࠸ࡿࠋ


⤒ᖺక࠺せㆤᗘࠊㄆ▱ࡢ㔜ᗘཬࡧ┳ྲྀࡾᑐࡍࡿ
㧗㱋⪅ྥࡅ㈤㈚ఫᏯ࠾ࡅࡿィ⏬せ௳ࡢᩚ⌮
㧗㱋⪅➼ᒃఫᏳᐃ᥎㐍ᴗ࠾ࡅࡿ᥇ᢥࣇ࢛࣮ࣟࢵࣉㄪᰝࡽ
ᘅ℩㞝୍ࠊℨᬛὒࠊᚋ⸨⣧㸦㧗㱋♫⥲ྜ◊✲ᶵᵓ㸧
᭶ᩄ㞝㸦ᕤᏛ⣔◊✲⛉ᘓ⠏Ꮫᑓᨷ㸧
᪤ᅋሢୡ௦ࡀᐃᖺࢆ㏄࠼ጞࡵ࡚࠸ࡿ᪥ᮏࡢࡇࢀࡽࡢ㧗㱋ࡣ 75 ṓ௨ୖࡢᚋᮇ㧗㱋⪅
ࡢቑຍࡀ≉ⴭࡋࡃࠊేࡏ࡚ࠕせㆤ㧗㱋⪅ࠖࡶቑຍࡋࠊㆤ࣭་⒪ࢽ࣮ࢬࡀᛴቑࡍࡿ୰ࠊ
⮬Ꮿࡢ⥅⥆ᒃఫࠊ㧗㱋⪅ྥࡅఫᏯࡢఫࡳ᭰࠼➼ࡶྵࡵࠊఫࡳ័ࢀࡓᆅᇦ࡛᭱ᮇࡲ࡛ఫ
ࡳ⥆ࡅࡿࡇࡢ㔜せᛶࡀቑࡋ࡚࠸ࡿࠋ
ᆅᇦ࡛ఫࡳ⥆ࡅࡿࡓࡵࡢ㑅ᢥ⫥ࡢ୍ࡘࡋ࡚ࢧ࣮ࣅࢫࡁ㧗㱋⪅ྥࡅఫᏯ㸦௨ᚋࠊࢧ
ࡁ㸧ࡀ࠶ࡿࠋࡇࢀࡲ࡛ࡢㄪᰝ◊✲ࡽࠊ㧗㱋⪅ᒃఫᏳᐃࣔࢹࣝᴗ࠾ࡅࡿ㧗ᑓ㈤ࢆ
ࡾ࠶ࡆࡿࡇ࡛ࠊ⮬❧ᮇࡽ┳ྲྀࡾࡲ࡛⣔ิⓗࠊ✵㛫ࠊ࣐ࢿࢪ࣓ࣥࢺࡢほⅬࡽィ⏬
せ௳ࢆᩚ⌮ࡋࡓࡀࠊㄆ▱ࡢᑐᛂࡸᆅᇦ㈨※ࡢά⏝㛵ࡋ࡚ࡣ༑ศゝཬ࡛ࡁ࡚࠾ࡽࡎࠊ
ᚋࡢㄢ㢟ࡋ࡚ṧࡗࡓࠋࡇࡢ㒊ศࢆ㋃ࡲ࠼࡚ࠊᮏ◊✲࠾࠸࡚ࡣ Aging in Place ࢆᐇ㊶
ࡋ࠺ࡿせㆤᗘࠊㄆ▱ࡢ㔜ᗘᑐᛂ⟇ཬࡧ┳ྲྀࡾᑐᛂ⟇ࡘ࠸࡚▱ぢࢆᐇࠊᩚ⌮ࡍࡿ
ࡇ࡛ࠊᚋࡢࢧࡁᑐࡍࡿ▱ぢࡉࢀࡓ࠸ࠋ
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㧗㱋⪅࣭㞀ᐖ⪅㌿ಽண㜵⏝ឤぬ่⃭ᆺ❧࣭Ṍ⾜ᨭࢩࢫࢸ࣒㛤Ⓨ
⏣୰ᩄ᫂㸦ඛ➃⛉Ꮫᢏ⾡◊✲ࢭࣥࢱ࣮㸧
ࠊἨ㝯㸦ᮾᾏᏛ㸧
ࠊᩔ㈡ᚿ㸦ᾏ㐨ᕤᴗᏛ㸧
୕㇂⠜ྐ㸦ᮐᖠᕷ❧Ꮫ㸧
ࠊ⏣ぶ᐀㸦ᕞᕤᴗᏛ㸧
Ṋ⏣⚽㸦ᮐᖠ་⛉Ꮫ㸧
ࠊఀ⚟㒊㐩㸦ඛ➃⛉Ꮫᢏ⾡◊✲ࢭࣥࢱ࣮㸧
㧗㱋⪅ࡢ㌿ಽࡼࡿእയ࣭㦵ᢡࡣ᪥ᖖ⏕άάື⬟ຊࢆⴭࡋࡃపୗࡉࡏࡿࡇࡽಖ࣭
་⒪࣭⚟♴⾜ᨻ࠾࠸࡚ࡁ࡞ၥ㢟࡞ࡗ࡚࠸ࡿࠋ㧗㱋⪅ࡢ㌿ಽࡢཎᅉࡋ࡚ຍ㱋క࠺
ࣂࣛࣥࢫ⬟ຊࡢపୗࡀࡁ࡞ᅉᏊ࡞ࡗ࡚࠸ࡿࠋ㧗㱋⪅ࡢࣂࣛࣥࢫ⬟ຊపୗࡣࠊ➽ຊ࡞
ࡢ㐠ືᶵ⬟ࡢ⾶࠼ࡔࡅ࡛࡞ࡃࠊឤぬᶵ⬟ࡢ⾶࠼ࡼࡿጼໃไᚚࡢᙳ㡪ࡀᣦࡉࢀ࡚࠸ࡿࠋ
ࡋࡋ࡞ࡀࡽࠊ⌧≧࡛ࡣࠊ㐠ືឤぬࡢ୧ᶵ⬟ࡽࡢࣂࣛࣥࢫࢺ࣮ࣞࢽࣥࢢࣉ࣮ࣟࢳࡣ
☜❧ࡋ࡚࠾ࡽࡎࠊᮏ௳ࡢࡈࡃయᛶឤぬ่⃭ࢆ⏝ࡋࡓࣂࣛࣥࢫࢺ࣮ࣞࢽࣥࢢ࠾ࡼࡧ❧
࣭Ṍ⾜࡞ືⓗ᮲௳ୗ࡛ࡢࣂࣛࣥࢫᨭᶵჾࡢ㛤Ⓨ◊✲ࡣⓙ↓࡛࠶ࡿࠋ
ࡑࡇ࡛ᮏ◊✲ࡣࠊ❧ࣂࣛࣥࢫ㔜せ࡞❧Ⲵ㔜ࡢ㧗㱋⪅ࡢ㊊㊑࣭㊊ᗏឤぬࢆ᪂ᆺឤ
ぬ᳨ᰝᶵჾ࡛ホ౯ࡋࠊࡑࡢホ౯ᇶ࡙ࡁࣂࣛࣥࢫ⬟ຊࢆᨵၿࡍࡿࡓࡵࡢ᭱㐺࡞❧࣭Ṍ⾜
ࡢ㔜ᚰ⛣ືࢆ㊊ᗏືឤぬ่⃭࡛࿊♧ࡍࡿ᪉ἲࢆ☜❧ࡋࠊຍ࠼࡚ࠊ㌿ಽࡢ༴㝤ࢆᅇ㑊
ࡍࡿὀពႏ㉳ྍ⬟࡞ឤぬ่⃭ෆⶶᆺ㠐ࡢ㛤Ⓨ◊✲ࢆᐇࡋࡓࠋᖹᡂ 22 ᖺᗘࡣື⨨ࡼ
ࡿ㊊ᗏឤぬホ౯࠾ࡼࡧືⓗࣂࣛࣥࢫ⬟ຊホ౯ࡢࡓࡵࡢᗋື⨨ࡢ〇సࢆᐇࡋࡓࠋᖹᡂ
23 ᖺᗘࡣヨసᶵჾࢆ⏝࠸࡚ⱝᖺ⪅࠾ࡼࡧ㧗㱋⪅ࢆ⿕㦂⪅ࡋ࡚ᐇ㦂ࢆᐇࡋࡓࠋ



どぬㄆ▱㞀ᐖࡢࡓࡵࡢ⛣ືᨭ⏝㸱ḟඖどぬࣂࣜࣇ࣮ࣜᶵჾ㛤Ⓨ
⏣୰ᩄ᫂㸦ඛ➃⛉Ꮫᢏ⾡◊✲ࢭࣥࢱ࣮㸧ࠊἨ㝯㸦ᮾᾏᏛ㸧
ᐑᆏᬛဢ㸦᳜ⲡᏛᅬᏛ㸧ࠊఀ⚟㒊㐩㸦ඛ➃⛉Ꮫᢏ⾡◊✲ࢭࣥࢱ࣮㸧

⬻༞୰࡞ࡼࡿ⬻㞀ᐖ࡛ࡣࠊ✵㛫ࡢㄆ▱ࡀᅔ㞴࡞ࡿ༙ഃ✵㛫↓ど㸦8QLODWHUDO
6SDWLDO1HJOHFW861㸧࡞ࡢど✵㛫㞀ᐖࡀ㉳ࡇࡾࠊᝈ⪅ࡢ᪥ᖖ⏕άάື㸦$'/㸧ࢆⴭࡋࡃ
ᚋ㏥ࡏࡋࡵࡿཎᅉ࡛ࡶ࠶ࡾࠊ᪩ᛴゎỴࡍࡁ㔜せㄢ㢟࡛࠶ࡿࠋ༙ഃ✵㛫↓どࡣど✵㛫
ࡢㄆ▱㞀ᐖࡢ୍ࡘ࡛㯞⑷ഃ༑ศ࡞ὀពࡀᡶ࠼࡞ࡃ࡞ࡗࡓ↓ど≧ែ࡛࠶ࡿࠋࡇࡢ༙ഃ✵㛫
↓どࢆᨵၿࡍࡿ᪉ἲࡋ࡚ࠊᚑ᮶ࡢࣜࣁࣅࣜࢸ࣮ࢩࣙࣥࡣᝈ⪅ࡢ↓どഃὀពࢆႏ㉳ࡍࡿ
᪉ἲࡀ⾜ࢃࢀ࡚࠸ࡓࡀᣢ⥆ⓗຠᯝࡣ᫂ࡽ࡛ࡣ࡞ࡃࠊ㔜ᗘ࡛࠶ࢀࡤ↓どࡋ࡚࠸ࡿ࠸࠺ㄆ
㆑ࢆᣢࡓ࡞࠸≧ἣ࡛࠶ࡿࡓࡵᢤᮏⓗ࡞ゎỴࡣ⮳ࡽࡎࠊṌ⾜ྍ⬟࡞ᝈ⪅ࡶ┘どࡀᚲせ࡞
ࡾࠊ㌴࠸ࡍ⏕άࢆవ࡞ࡃࡉࢀ࡚࠸ࡓࠋ◊✲௦⾲⪅ࡣど✵㛫ㄆ▱㞀ᐖࢆ௦ൾྍ⬟ࡍࡿ⏬
ീ࿊♧᪉ἲࢆ㛤Ⓨࡋࡓࠋࡋࡋ࡞ࡀࡽࠊࡇࢀࡣᮘୖ࡛ࡢ㟼ⓗ࡞ጼໃ࡛ࡢࣜࣁࣅࣜࢸ࣮ࢩࣙ
ࣥࡢホ౯カ⦎ᶵჾ㛤Ⓨ࡛࠶ࡗࡓࠋᮏ௳࡛ࡣࠊṌ⾜ືస࠾ࡼࡧ㌴࠸ࡍ᧯స࡞ࠊࡼࡾືⓗ
᮲௳࡛ࡢḟඖどぬሗࣂࣜࣇ࣮ࣜᶵჾ㛤Ⓨࡢࡓࡵࡢᇶ♏◊✲ࢆ⾜࠺ࠋᖹᡂ㸰㸰ᖺᗘࡣ
㌴࠸ࡍ⛣ື࣭Ṍ⾜࡞࡛ࡢ+0'ࡼࡾὀពႏ㉳ࢆಁࡍࡓࡵࠊ㌴࠸ࡍ⛣ື☢Ẽࢭࣥࢧࠊ
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㟁Ẽゅᗘィࠊຍ㏿ᗘィࡼࡿ㌴࠸ࡍࡢࢱࣖࠊᗙ㠃࡞ࡢ⛣ື࠾ࡼࡧࣄࢺࡢ㔜ᚰ⛣ືࠊ㛵
⠇㐠ືࢆࢭࣥࢩࣥࢢࡋ࡞ࡀࡽࠊ+0'ྠᮇࡋ࡚↓ど㡿ᇦὀពࢆႏ㉳ࡍࡿ㌴࠸ࡍ⏝+0'ᨭ
ࢩࢫࢸ࣒ࢆᵓ⠏ࡋࡓࠋᖹᡂᖺᗘࡣヨసᶵჾࢆ⏝࠸࡚ⱝᖺ⪅ࢆ⿕㦂⪅ࡋ࡚ከᵝ࡞Ṍ⾜
ࢆᐇࡋᮏࢩࢫࢸ࣒࡛ࡢṌ⾜ศᯒ㛵ࡋ᳨ドࡋ⮫ᗋᛂ⏝ࢆ᳨ウࡋࡓࠋ



どぬㄆ▱㞀ᐖᨭࢆ┠ⓗࡋࡓどぬሗࣂࣜࣇ࣮ࣜᶵჾ㛤Ⓨ
⏣୰ᩄ᫂㸦ඛ➃⛉Ꮫᢏ⾡◊✲ࢭࣥࢱ࣮㸧ࠊἨ㝯㸦ᮾᾏᏛ㸧
ఀ⚟㒊㐩㸦ඛ➃⛉Ꮫᢏ⾡◊✲ࢭࣥࢱ࣮㸧

⬻༞୰࡞ࡼࡿ⬻㞀ᐖ࡛ࡣࠊ㧗ḟ⬻ᶵ⬟㞀ᐖࢆྜేࡍࡿሙྜࡀ࠶ࡾࠊࣜࣁࣅࣜࢸ࣮ࢩ
ࣙࣥࡢࡁ࡞㜼ᐖᅉᏊ࡞ࡿࠋࡇࡢ࡞࡛༙ഃ✵㛫↓ど㸦861㸧࡞ど✵㛫ࡢㄆ▱㞀ᐖࡀ࠶
ࡿࠋࡇࢀࡣࠊ㯞⑷ഃ༑ศ࡞ὀពࡀᡶ࠼࡞ࡃ࡞ࡗࡓ↓ど≧ែ࡛࠶ࡿࠋࡇࡢ༙ഃ✵㛫↓どࢆ
ᨵၿࡍࡿ᪉ἲࡋ࡚ࠊᚑ᮶ࡢࣜࣁࣅࣜࢸ࣮ࢩ࡛ࣙࣥࡣࠊᝈ⪅ࡢ↓どഃὀពࢆႏ㉳ࡍࡿ᪉
ἲ➼ࡀ⾜ࢃࢀ࡚࠸ࡓࡀࠊᢤᮏⓗ࡞ゎỴ⟇ࡣ࡞ࡃࠊṌ⾜ྍ⬟࡞ᝈ⪅ࡶ┘どࡀᚲせ࡞ࡾࠊ㌴
࠸ࡍ⏕άࢆవ࡞ࡃࡉࢀ࡚࠸ࡓࠋᮏ◊✲࡛ࡣ⬻༞୰ᚋ㑇ࡢ୍ࡘ࡛࠶ࡿ༙ഃ✵㛫↓ど➼ࡢ
どぬㄆ▱㞀ᐖࢆゎỴࡍࡿ⚟♴ᶵჾࡋ࡚ࠊᑠᆺ &&' ࣓࢝ࣛࡁ㹆㹋㹂㸦࣊ࢵࢻ࣐࢘ࣥࢸࢵ
ࢻࢹࢫࣉࣞ㸧ࢩࢫࢸ࣒㛤Ⓨ◊✲ࢆᐇࡋ࡚࠸ࡿࠋᡂᯝࡋ࡚ࡣࠊ㏻ᖖࡢ✵㛫↓ど᳨ᰝ
ຍ࠼ᮏᶵჾࢆ⏝ࡍࡿࡇࡼࡾࠊ✵㛫࠾ࡅࡿ㞀ᐖࢆࡼࡾṇ☜ホ౯ࡋࠊࣜࣁࣅࣜࢸ
࣮ࢩࣙࣥࢆຠ⋡Ⰻࡃ⾜࠼ࡿྍ⬟ᛶࡀ♧၀ࡉࢀࡓࠋࡲࡓࠊᨭᶵჾࡋ࡚どぬ㞀ᐖࡢᑡ࡞࠸
∦║ࡶࡋࡃࡣ୧║ど㔝㡿ᇦṇᖖ࡞どぬሗࢆ࠼ࠊࡘࠊどぬ㞀ᐖ㒊ὀពႏ㉳ࢆಁࡍ
ᶵ⬟ࢆ᭷ࡋࠊ㧗㱋⪅࠾ࡼࡧどぬㄆ▱㞀ᐖ⪅ࡢᏳࡘᏳᐃࡋࡓ᪥ᖖ⏕άάື㸦$'/㸧ࡢ⮬❧
ྥୖࢆᨭࡍࡿ  ḟඖ㹆㹋㹂ᶵჾ㛤Ⓨࢆᐇࡋࡓࠋ⌧ᅾࠊ㧗㱋⪅࠾ࡼࡧᙅど⪅⏝ࡢどぬ
ሗᣑ࿊♧⏝ +0' ࡢヨసᶵჾࢆ㛤Ⓨ୰࡛࠶ࡿࠋᖹᡂ  ᖺᗘࡣᣑ +0' ࢆヨసࡋᙅど⪅
ࣔࢽࢱ࣮ࢆᐇࡋࡓࠋ



㧗㱋ㄆ▱㞀ᐖ⪅ࡢࡓࡵࡢ」ྜឤぬ่⃭ࢆ⏝ࡋࡓ
᪥ᖖ⏕άᨭὀពႏ㉳ࢩࢫࢸ࣒㛤Ⓨ
⏣୰ᩄ᫂㸦ඛ➃⛉Ꮫᢏ⾡◊✲ࢭࣥࢱ࣮㸧ࠊἨ㝯㸦ᮾᾏᏛ㸧
ᐑᆏᬛဢ㸦᳜ⲡᏛᅬᏛಖ་⒪Ꮫ㒊㸧ࠊ୰ᓥᗣ༤㸦ᾏ㐨❧ᕤᴗヨ㦂ሙ㸧

㧗ḟ⬻ᶵ⬟㞀ᐖࡢ࠺ࡕࠊ༙ഃ✵㛫↓ど࠾ࡼࡧㄆ▱ࢆ᭷ࡍࡿᝈ⪅࣭㞀ᐖ⪅ࡢ᪥ᖖ⏕άᨭ
ࡢࡓࡵࡢὀពႏ㉳ࢩࢫࢸ࣒㛤Ⓨࢆ┠ⓗࡍࡿࠋ⬻⾑⟶㞀ᐖྜే࡛࠶ࡿ༙ഃ✵㛫↓ど࠾
ࡼࡧㄆ▱ᝈ⪅ࡢ㌴࠸ࡍ᧯స㛵ࡍࡿືసศᯒࢆ⾜࠸ࠊ㌴࠸ࡍ᧯సࡢ᧯స࣑ࢫࢆᝈ⪅ࢹ
࣮ࢱࡽᢕᥱࡋࡓࠋࡑࡢ࡞࡛ࠊㄆ▱㞀ᐖࡢ࡞࡛᪥ᖖ⏕άࠊ≉⛣ືືస㔜࡞㞀ᐖ
ࢆ᮶ࡍ༙ഃ✵㛫↓ど࠾ࡼࡧㄆ▱㛵ࡋ࡚ࠊྛࠎࡢ」ྜឤぬ่⃭㸦どぬࠊయᛶឤぬࠊ⫈ぬ㸧
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ࢆ⏝࠸ࡓὀពႏ㉳ࢩࢫࢸ࣒ࢆ⛣ືᨭᶵჾࠊ≉㌴࠸ࡍ᧯సᨭ⏝ࡋ࡚㛤Ⓨࡍࡿࠋᖹᡂ
ᖺᗘࡣ༙ഃ✵㛫↓ど⪅ࡢ㌴࠸ࡍ᧯స㛵ࡍࡿ㹆㹋㹂㸦࣊ࢵࢻ࣐࢘ࣥࢸࢵࢻࢹࢫࣉࣞ㸧
ࡼࡿ㸦どぬ࣭యᛶឤぬ่⃭㸧ὀពႏ㉳ࢩࢫࢸ࣒ࢆ㛤Ⓨࡋࡓࠋᖹᡂᖺᗘ௨㝆ࡣㄆ▱ᝈ
⪅ࡢ㌴࠸ࡍ᧯స㛵ࡍࡿὀពႏ㉳ࢩࢫࢸ࣒㸦どぬ࣭⫈ぬ࣭యᛶឤぬ่⃭㸧࠾ࡼࡧ⮫ᗋ
࠾࠸࡚ࡑࡢຠᯝࢆ᳨ウࡋ᭱⤊ᆺὀពႏ㉳ࢩࢫࢸ࣒ࢆ㛤Ⓨࡍࡿࠋᖹᡂᖺᗘࡣᖹᡂ㸪ᖺ
ᗘ࡛㛤Ⓨࡉࢀࡓࢩࢫࢸ࣒ືឤぬ่⃭ࢆຍ࠼ࡓࢩࢫࢸ࣒ࢆᵓ⠏ࡋࠊᮏ⤫ྜࢩࢫࢸ࣒ࡢ⮫
ᗋ࠾࠸࡚ࡢຠᯝࢆ᳨ウࡋࠊ᭱⤊ᆺὀពႏ㉳ࢩࢫࢸ࣒ࢆ㛤Ⓨ〇సࡋࠊᮏᶵჾࢆ⏝࠸࡚ᝈ⪅
ᩘྡ㛵ࡋ࡚ᮏࢩࢫࢸ࣒ࡢຠᯝࢆ᳨ドࡋࡓࠋ




㧗㱋⪅࣭㞀☀⪅ࡢ⛣ືᨭ⏝ᑠᆺ㍍㔞ࢺࣛࣥࢫࣇ࣭ࢫࢶ࣮ࣝࡢ㛤Ⓨ
⏣୰ᩄ᫂㸦ඛ➃⛉Ꮫᢏ⾡◊✲ࢭࣥࢱ࣮㸧
୰ᓥᗣ༤㸦ᾏ㐨❧ᕤᴗヨ㦂ሙ㸧ࠊᰴᘧ♫ࣉࣛ࢘ࢩࢵࣉ

᪥ᮏࡢㆤປാ㟂せࡣ㠀ᖖ㧗࠸ࡀࠊࡑࡢ୍᪉࡛⌧ሙࡢປാ⎔ቃࡣຎᝏ࡛࠶ࡾࠊㆤᚑ
⪅ࡢ௨ୖࡀ⭜③ࢆ⤒㦂ࡍࡿ⛬࡛࠶ࡿࠋ୰࡛ࡶ⛣సᴗࡣ≉㈇ᢸࡀࡁࡃࠊᣢࡕୖࡆ
⛣ࡼࡗ࡚ㆤᚑ⪅ࡢ༙ࡀ⭜ࢲ࣓࣮ࢪࢆཷࡅࡿࡉࢀ࡚࠸ࡿࠋࡇࡢࡼ࠺࡞㔜సᴗ
ࡀࠊㆤᚑ⪅ࡢᖺ㛫㞳⫋⋡ࡢ୍せᅉ࡞ࡗ࡚࠸ࡿࠋ
ࡇࢀࡲ࡛ࠊ⛣సᴗࡢ㈇ᢸ㍍ῶࡢࡓࡵࠊࢺࣛࣥࢫࣇ࣮࣎ࢻࡸ⛣ࣜࣇࢺ࡞ࡢ⛣⿵
ຓ⨨ࡀ〇ရࡉࢀ࡚ࡁࡓࡀࠊᵝࠎ࡞ᬑཬດຊࡶ㛵ࢃࡽࡎ⌧ሙࡢ㐠⏝ࡣᑡ࡞࠸ࠋࡑ
ࡢ୍ᅉࡋ࡚ࠊࡇࢀࡽࡢᶵჾࡀ㸦⌧≧ࡢ㸧᪥ᮏࡢ⌧ሙ⎔ቃ㐺ࡋ࡚࠸࡞࠸ࡇࡀᣲࡆࡽࢀ
ࡿࠋ᪥ᮏࡢ㝔ࡸㆤタࡀಖ᭷ࡍࡿ㌴࠸ࡍࡣ࣮࣒ࣞࢫࢺࡀእࢀ࡞࠸ᶆ‽ᆺࡀᅽಽⓗከ
ᩘࢆ༨ࡵࡿࡀࠊඛᣲࡆࡓ⛣⿵ຓ⨨ࡣ࣮࣒ࣞࢫࢺࡀእࢀࡿࡇࢆ๓ᥦ㛤Ⓨࡉࢀ࡚
࠸ࡿࡓࡵࠊ㐠⏝࡛ࡁࡿሙᡤࡣᴟࡵ࡚㝈ᐃࡉࢀ࡚࠸ࡿࠋ᪥ᮏࡢ⌧≧࡛ࡣࠊᶆ‽ᆺ㌴࠸ࡍ࡛ࡶ
㐺⏝ྍ⬟࡞ࠊᏳ࡛పࢥࢫࢺ࡞⛣⿵ຓ⨨ࡢࢽ࣮ࢬࡀᴟࡵ࡚㧗࠸⪃࠼ࡽࢀࡿࠋ
ࡑࡇ࡛ᮏ㛤Ⓨࢢ࣮ࣝࣉࡣࠊᶆ‽ᆺ㌴࠸ࡍ࡛ࡢᗙ⛣ࢆ⡆᫆ᐇ⌧࡛ࡁࡿ⨨ࡋ࡚ࠊ
ᑠᆺࢫࢶ࣮ࣝࢺࣛࣥࢫࣇ࣮࣎ࢻࢆ⤌ࡳྜࢃࡏࡓࠕࢺࣛࣥࢫࣇ࣭ࢫࢶ࣮ࣝࠖࢆ㛤Ⓨࡋࠊ
ㆤ⌧ሙࡢ㈇ᢸ㍍ῶࢆᅗࡾࠊྠせㆤ⪅ࡗ࡚ࡶᏳᚰឤࡢ࠶ࡿᗙ⛣ࢆᐇ⌧ࡍࡿࠋ
ᮏࢫࢶ࣮ࣝࡣᑠᆺࢫࡢୖࢺࣛࣥࢫࣇ࣮࣎ࢻࡀ⤖ྜࡋࡓᵓ㐀ࡢ⛣⿵ຓ⨨࡛ࠊ࣋ࢵ
ࢻ㸫㌴࠸ࡍ㛫ࢭࢵࢺࡍࡿࡇ࡛ᗙ⛣ࢆ⾜࠼ࠊᚑ᮶ᶆ‽ᆺ㌴࠸ࡍ࡛ࡣᅔ㞴࡛࠶ࡗࡓࢺ
ࣛࣥࢫࣇ࣮࣎ࢻ⛣ࡀᐇ⌧ྍ⬟࡞ࡿࠋᮏ㛤Ⓨࡼࡗ࡚ࠊ㧗㱋⪅࣭㞀☀⪅ࡢ$'/㸦᪥ᖖ⏕
άάື㸧ࡢ⮬❧࠾ࡼࡧㆤ࣭ຓ⪅ࡢ㈇ᢸ㍍ῶࢆ┠ᣦࡍࠋᖹᡂᖺᗘࡣ㛗ᮇⓗࠊ⥅⥆ⓗ
ᝈ⪅࠾ࡼࡧ་⒪ᚑ⪅ᮏᶵჾࡢ⏝ࡋ࡚ࡶࡽ࠸ࣔࢽࢱ࣮ㄪᰝࢆᐇࡋࡓࠋ
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ᮾிᏛඛ➃⛉Ꮫᢏ⾡◊✲ࢭࣥࢱ࣮࣭ᮾ㧗㱋♫⥲ྜ◊✲ᶵᵓඹദ
㊊࣭⭜ື่⃭ࡁࣂࣛࣥࢫᶵჾࡼࡿ㧗㱋⪅㌿ಽண㜵㐃⥆ㅮᗙ㸦㸲ᅇ㸧
̿ࣂࣛࣥࢫࢺ࣮ࣞࢽࣥࢢ࡛ࡸ࡞⪁ᚋࢆ̿

ᖹᡂᖺ᭶ࡼࡾᖹᡂᖺ᭶ࡲ࡛ᅇ㐃⥆࡛ࡢ㧗㱋⪅㌿ಽண㜵ㅮᗙࢆ㧗㱋♫⥲ྜ◊✲
ᶵᵓ࡚ᐇࡋࡓࠋ⏣୰◊✲ᐊࢫࢱࢵࣇࡣࠊ⏣୰≉௵ᩍᤵࠊ๓⏣◊✲ဨࠊ࠾ࡼࡧྡࡢ༠ຊ
◊✲ဨ࡛࠶ࡗࡓࠋ
ᅇ㐃⥆ㅮᗙཧຍ⥲ᩘྡ࡛࠶ࡗࡓࠋㅮᗙෆᐜࡣ௨ୗࡢ㏻ࡾ࡛࠶ࡿࠋ≉◊✲ᐊ࡛㛤Ⓨ
ࡋࡓືࡁࣂࣛࣥࢫ᳨ᰝカ⦎ᶵჾࢆ⏝࠸࡚ྛ㧗㱋⪅ࡢࣂࣛࣥࢫ⬟ຊ࠾ࡼࡧ㌟య⬟ຊࢆホ
౯ࡋࡓࠋ
 ᅇ┠ࡣࠊ㧗㱋⪅ࡢ㌿ಽࡸࣂࣛࣥࢫ⬟ຊ㛵ࡍࡿㅮ⩏ࢆᐇࡋࡓࠋࡑࡢᚋࠊྛཧຍ⪅ࡢࣂ
ࣛࣥࢫ⬟ຊࢆホ౯ࡍࡿࡓࡵࠊ㔜ᚰືᦂィࡼࡿࣂࣛࣥࢫホ౯ࠊ㊊ᗏ㠃ᑐࡍࡿឤぬ᳨ᰝࠊ
➽ຊ ᐃࠊ⮫ᗋࣂࣛࣥࢫ᳨ᰝ㸦7LPHG8SDQG*R7HVW࠾ࡼࡧ )XQFWLRQDO5HDFK7HVW㸧ࠊ
ᙧែィ ࠊ㛵⠇ྍືᇦ᳨ᰝࢆᐇࡋࡓࠋࡇࢀࡽࡢホ౯⤖ᯝࢆࡶಶே⏝ࢺ࣮ࣞࢽࣥࢢࣉ
ࣟࢢ࣒ࣛࢆసᡂࡋࡓࠋ ᅇ┠ࡣࠊ ᅇ┠ᐇࡋࡓホ౯⤖ᯝࢆཧຍ⪅ಶேᥦ♧ࡋࠊࡑࢀ
ࡒࢀࡢ⌧≧ࢆㄝ᫂ࡋࡓࠋࡑࡢᚋࠊಶே⏝ࢺ࣮ࣞࢽࣥࢢࣉࣟࢢ࣒ࣛࢆᐇ₇ࡋࠊ⮬Ꮿ࡚㐌 
ᅇ௨ୖᐇ㊶ࡍࡿࡼ࠺ᣦᑟࡋࡓࠋ ᅇ┠ࡣࠊ ᭶㛫ࡢࢺ࣮ࣞࢽࣥࢢࣉࣟࢢ࣒ࣛᐇࡢຠᯝࢆ
ุᐃࡍࡿࡓࡵࠊ ᅇ┠ྠᵝࡢ㡯┠࡛ホ౯ࢆ⾜ࡗࡓࠋࡉࡽࠊ⏣୰◊✲ᐊ┘ಟࡢࡶᴗ
ࡀ㛤Ⓨࡋࡓᗙࣂࣛࣥࢫカ⦎ࢶ࣮ࣝࢆ⤂ࡋࠊᐇᢏᣦᑟࢆ⾜ࡗࡓࠋ ᅇ┠ࡣࠊホ౯⤖ᯝࢆ
ཧຍ⪅ᥦ♧ࡋࠊ㔜Ⅼⓗࢺ࣮ࣞࢽࣥࢢࡍࡁ㡯┠ࡘ࠸࡚ㄝ᫂ࡋࡓࠋࡉࡽࠊୖグෆᐜ
ࢆࡶసᡂࡉࢀࡓಶே⏝ࢺ࣮ࣞࢽࣥࢢࣉࣟࢢ࣒ࣛࢆᐇ₇ࡋࠊᚋࡶ⥅⥆ࡋ࡚ࡶࡽ࠺ࡼ
࠺ᣦᑟࡋࡓࠋ




㧗㱋⪅ࡸ㍍ᗘㄆ▱⪅ࢆᑐ㇟ࡋࡓᑐヰᆺࢥ࣑ࣗࢽࢣ࣮ࢩࣙࣥࢩࢫࢸ࣒ࡢ㛤Ⓨ
⎼⨾㔛ࠊᑠ➉ඖᇶ㸦ᕤᏛ⣔◊✲⛉ᶵᲔᕤᏛᑓᨷ㸧
ࠊ㙊⏣ᐇ㸦㧗㱋♫⥲ྜ◊✲ᶵᵓ㸧
ୖ๛ఙ㸦ᅜ❧㞀ᐖ⪅ࣜࣁࣅࣜࢸ࣮ࢩࣙࣥࢭࣥࢱ࣮◊✲ᡤ㸧
⊂ᒃ㧗㱋⪅ࡸ㍍ᗘㄆ▱㧗㱋⪅ࡣቑຍഴྥ࠶ࡿࡓࡵࠊຓ⪅ࡸᐙ᪘ࡢࡼ࠺ᚲせ࡞ࢱ
࣑ࣥࢢ࡛ᚲせ࡞㔞ࡢሗࢆᨭࡍࡿࡇ࡛⮬❧⏕ά⥔ᣢࢆࢧ࣏࣮ࢺࡍࡿࢩࢫࢸ࣒ࡀồࡵ
ࡽࢀ࡚࠸ࡿࠋᮏ◊✲࡛ࡣࠊ㍍ᗘㄆ▱⪅ࡸࡶࡢᛀࢀࡢ࠶ࡿ㧗㱋⪅ࡢ≉ᛶྜࢃࡏ࡚᪥ࡢ
ᢕᥱࠊࢫࢣࢪ࣮ࣗࣝ⟶⌮ࠊ⾜ືᨭࡲ࡛ࡢ୍㐃ࡢάືࢆᨭࡍࡿሗᨭࣃ࣮ࢺࢼ࣮ࢩࢫ
ࢸ࣒ࢆ㛤Ⓨࡍࡿࡇࢆ┠ⓗࡍࡿࠋ⌧ᅾࠊேᑐேࡢᑐヰࡼࡿᨭࡢࢥ࣑ࣗࢽࢣ࣮ࢩࣙࣥ
ᵓ㐀ࢆᇶࠊᑐヰᆺࣥࢱࣛࢡࢩࣙࣥࢆ⏝࠸ࡓሗᨭࣃ࣮ࢺࢼ࣮ࣟ࣎ࢵࢺࡢࣉࣟࢺࢱ
ࣉࢆ㛤Ⓨࡋࠊㄆ▱⪅ࡸ㧗㱋⪅ࡢධホ౯ᐇ㦂ࢆ⾜ࡗ࡚࠸ࡿࠋ
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ㄆ▱⪅ࢆᑐ㇟ࡋࡓ㏆ࡢᡂຌ⤒㦂ࡢ㉳ࢆಁࡍ㟁Ꮚ᪥グᖒࡢ㛤Ⓨ
⎼⨾㔛㸦ᕤᏛ⣔◊✲⛉ᶵᲔᕤᏛᑓᨷ㸧
ࠊ㙊⏣ᐇ㸦㧗㱋♫⥲ྜ◊✲ᶵᵓ㸧
Ṋ⃝ᏹࠊ▼Ώዉࠊୖ๛ఙ㸦ᅜ❧㞀ᐖ⪅ࣜࣁࣅࣜࢸ࣮ࢩࣙࣥࢭࣥࢱ࣮◊✲ᡤ㸧
≉ㄆ▱ึᮇ࠾࠸࡚ࡣẼࡢ⮬ぬࡸཷᐜࡀ㞴ࡋࡃࠊᚰ⌮ⓗ࡞ࢫࢺࣞࢫࡑࢀక࠺
άືពḧపୗࡀ࠾ࡇࡿྍ⬟ᛶࡀ࠶ࡿࠋᮏ◊✲࡛ࡣࠊ」ᩘࡢ᪥グࡢ୰ࡽᡂຌ⤒㦂㸦⮬ศ࡛
タᐃࡋࡓ┠ᶆࢆ㐩ᡂࡋࡓ⤒㦂ࡸ⪅ࡢ⤎ࢆឤࡌࡓ⤒㦂㸧ࢆグࡋࡓ᪥グࢆᢳฟ࣭࿊♧ࡍࡿ
㟁Ꮚ᪥グࢩࢫࢸ࣒ࢆ㛤Ⓨࡋࠊ
ࠕㄆ▱Ⓨᚋࡢ⮬ศ࡛ࡁࡿࡇࠖὀពࢆㄏᑟࡋࠊάື
ࡢពḧࢆ㧗ࡵࡿ᪉⟇ࢆᥦࡍࡿࠋᚑ᮶ࡢ⚟♴ᕤᏛࡣᚰ㌟ᶵ⬟ࡢ⿵➼ࡼࡿάືᨭࢆ୰
ᚰⓎᒎࡋ࡚ࡁ࡚࠾ࡾࠊάືពḧࡢാࡁࡅࡣάື㐩ᡂࡼࡿḟⓗ࡞ࡶࡢ࡛࠶ࡗࡓࠋ
ᚰ⌮ⓗせᅉࡢാࡁࡅࡣࠊ㧗㱋⪅ࡢᶵჾ㛤Ⓨࡢ㔜せ࡞せ⣲࡛࠶ࡿྠࠊ⢭⚄㞀ᐖ⪅
࡞ᚑ᮶࡞ࡗࡓᨭࡢᐇ⌧ࡢᛂ⏝ࡀ⪃࠼ࡽࢀࡿࠋ




㧗㱋⪅タ࡛⏕άࡍࡿ㧗㱋⪅ࢆᑐ㇟ࡋࡓ⮬❧ᨭᶵჾ㛵ࡍࡿ◊✲
⎼⨾㔛㸦ᕤᏛ⣔◊✲⛉ᶵᲔᕤᏛᑓᨷ㸧
ࠊ㙊⏣ᐇ㸦㧗㱋♫⥲ྜ◊✲ᶵᵓ㸧
ୖ๛ఙ㸦ᅜ❧㞀ᐖ⪅ࣜࣁࣅࣜࢸ࣮ࢩࣙࣥࢭࣥࢱ࣮◊✲ᡤ㸧
タධᡤ⪅ࡀㄡࡢᚰ㓄ࡶࡅࡎ⮬⏤⾜ືࡍࡿࡇࡀྍ⬟࡞⛣ືᨭᶵჾࡸ⎔ቃࡢᥦ
౪ࡣࠊ㧗㱋⪅ࡀ⮬ᑛᚰࢆಖࡕ࡞ࡀࡽ⮬❧ࡋࡓ⏕άࢆࡍࡿୖ࡛㔜せ࡛࠶ࡿࠋᮏ◊✲࡛ࡣࠊ
ㆤタධᡤࡍࡿ㧗㱋⪅ࡢ⮬❧⛣ື╔┠ࡋࠊ㧗㱋⪅ࡸࡑࡢㆤ㛵ࡍࡿ⪅ᑐࡍࡿ⛣
ື㛵ࡍࡿព㆑ㄪᰝࠊᑟධ࠾ࡅࡿ㜼ᐖせᅉࡢศᯒࠊィ

⏝㟁ື㌴࠸ࡍࢆ⏝࠸ࡓධᐇ㦂

ࢆ⾜࠺ࡇ࡛ࠊᐇ⏕ά㐺ᛂࡋࡓ⛣ືᨭᶵჾࡢタィせ௳ࡸ⏝⎔ቃࡢせ௳ࢆ᫂ࡽ
ࡍࡿࡇࢆ┠ⓗࡍࡿࠋᑗ᮶ⓗࡣࠊ⚟♴ᶵჾ㛤Ⓨࡢ୍ࡘࡢᡭἲࡋ࡚ࠊᮏ◊✲࡛ᐇࡍ
ࡿᐇ⏕ά࠾ࡅࡿධᐇ㦂ࡢ᪉ἲㄽࢆᥦࡍࡿࡇࢆ┠ᣦࡍࠋ




ᡭື㌴࠸ࡍ⮬ືࣈ࣮ࣞ࢟⨨ࡢ⮫ᗋホ౯ホ౯ᡭἲ㛵ࡍࡿ◊✲
⎼⨾㔛㸦ᕤᏛ⣔◊✲⛉ᶵᲔᕤᏛᑓᨷ㸧
▼Ώዉ㸪ୖ๛ఙ㸦ᅜ❧㞀ᐖ⪅ࣜࣁࣅࣜࢸ࣮ࢩࣙࣥࢭࣥࢱ࣮◊✲ᡤ㸧
ฟཱྀᘻ⯙㸦ᅜ㝿་⒪⚟♴Ꮫ㸧
㌴࠸ࡍࡢࣈ࣮ࣞ࢟ࡅᛀࢀࡣࠊ㌿ಽࡸࡑࢀక࠺ᡃࠊ㦵ᢡ࡞ࡢཎᅉ࡞ࡾࠊタෆ
࡛㉳ࡇࡿᨾࡢせ࡞ཎᅉ࠸ࢃࢀ࡚࠸ࡿࠋᮏ◊✲࡛ࡣࠊ㌴࠸ࡍ⏝⪅ࡢኻᛕࠊㄆ▱ᶵ⬟
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పୗక࠺ኻㄆ➼ࡼࡿࣈ࣮ࣞ࢟ࡅᛀࢀࢆ㉳ᅉࡋࡓࠊ㌴࠸ࡍ⛣ࡢ㌿ಽࣜࢫࢡࢆ㍍
ῶ࣭ᅇ㑊ࡍࡿ⨨ࡢ⮫ᗋホ౯ࢆ⾜࠺ࡇ࡛ࠊ⨨ࡢ᭷ຠᛶࢆホ౯ࡍࡿࡇࢆ➨୍ࡢ┠ᶆ
࡚࠸ࡿࠋࡲࡓࠊᮏ◊✲࡛ࡣ㌴࠸ࡍ⮬ືࣈ࣮ࣞ࢟⨨ࢆࢣ࣮ࢫࢫࢱࢹࡋ࡚ࠊ᪂ࡋ࠸ᶵჾ
ࡢ᭷ຠᛶࢆ᳨ドࡍࡿࡓࡵࡢ⮫ᗋሙ㠃࠾ࡅࡿᶵჾࡢホ౯ᡭἲࡢᵓ⠏ࢆ┠ᣦࡍࠋ




㧗㱋⪅ࡢᏳᏳᚰ࡞⛣ືࡢࡓࡵࡢࣃ࣮ࢯࢼࣝࣔࣅࣜࢸࡢᏳᡓ␎
ᑠ➉ඖᇶ㸦ᕤᏛ⣔◊✲⛉㸧
ࠊ㙊⏣ᐇ㸦㧗㱋♫⥲ྜ◊✲ᶵᵓ㸧
㧗㱋⪅ࡀᏳࡘᏳᚰࡋ࡚እฟ࡛ࡁࡿ⛣ືᡭẁࡢ㛤Ⓨࢆ⾜ࡗ࡚࠸ࡿࠋᏳ࡞⛣ືࡢᐇ
⌧ࡢࡓࡵࠊ㐠㌿ᨭࡸ⮬ᚊ⛣ື㸦⮬ື㐠㌿㸧ࡢᏳᡓ␎ࡢᵓ⠏ࢆ┠ᣦࡋࠊ⾪✺ࣜࢫࢡࡢᐃ
㔞ࠊ༴㝤ᅇ㑊ࡢࢫࢺࣛࢸࢪ࣮ࡢᵓ⠏ࡣࡶࡕࢁࢇ㸪࣮ࣘࢨࡢཷᐜᛶ㸪༴㝤ឤࡲ࡛⪃៖ࡋࡓࠊ
Ᏻᡓ␎ࡘ࠸᳨࡚ウࢆ⾜ࡗ࡚࠸ࡿࠋ




㧗㱋⪅ࡢᏳᏳᚰ࡞እฟᨭࡢࡓࡵࡢ
㝵ẁ᪼㝆ྍ⬟࡞ࣃ࣮ࢯࢼࣝࣔࣅࣜࢸࡢ㛤Ⓨ
ᑠ➉ඖᇶ㸦ᕤᏛ⣔◊✲⛉㸧
ࠊ㙊⏣ᐇ㸦㧗㱋♫⥲ྜ◊✲ᶵᵓ㸧
ࠊᅧఙಖ㸦㏆␥Ꮫ㸧
㧗㱋⪅ࡢእฟᨭࡢࡓࡵࠊ㝵ẁࡀⓏࢀࡿࣃ࣮ࢯࢼࣝࣔࣅࣜࢸࡢ㛤Ⓨࢆ⾜ࡗ࡚࠸ࡿࠋ⬮
㌴㍯ࢫࣛࢲࢆ⏝࠸ࡓᶵᵓไᚚࡢ᳨ウࢆ⾜࠸ࠊࡾᚰᆅ㉮◚ᛶࡢྥୖࢆ┠ᣦࡋ࡚࠸
ࡿࠋᮏᖺᗘࡣࠊࡑࡢᐇ⌧ᛶࡘ࠸࡚ࠊࢩ࣑࣮ࣗࣞࢩ࡛ࣙࣥࡢ☜ㄆࢆ⾜࠺ࡶᐇ㦂ᶵࡢ
タィࢆ⾜ࡗ࡚࠸ࡿࠋ




㧗㱋ࢻࣛࣂࡢᏳ⾜ືࡢᢳฟࡑࡢ⾜ືᇶ࡙ࡃᨭ࣭ᩍ⫱㛵ࡍࡿ◊✲
ᑠ➉ඖᇶࠊ⎼⨾㔛㸦ᕤᏛ⣔◊✲⛉㸧
ࠊ㙊⏣ᐇ㸦㧗㱋♫⥲ྜ◊✲ᶵᵓ㸧
㧗㱋⪅ࡢ⮬ື㌴ࡼࡿᏳ࡞እฟࢆᐇ⌧ࡍࡿࡓࡵࠊ㐠㌿ࡢᏳ⾜ືࡢᢳฟྛ㐠㌿
⪅ࡀࡶࡘᚰ㌟࣭⏕ά≉ᛶࡢ㛵ಀࡽᚲせࡉࢀࡿ㐠㌿⬟ຊࢆᐃ⩏ࡋࠊࡑࡢ㐠㌿⬟ຊࡢపୗ
క࠸ࡢࡼ࠺࡞ᑐ⟇ࢆ⾜࠼ࡤࡼ࠸ࢆ᳨ウࡋ࡚࠸ࡿࠋయ⣔ⓗᩚ⌮ࡍࡿࡓࡵࡢホ౯ἲࡢ
ᵓ⠏ࠊࡑࡢホ౯ἲᇶ࡙ࡃᩍ⫱᪉ἲࠊᨭ᪉⟇㛵ࡋ᳨࡚ウࢆ⾜ࡗ࡚࠸ࡿࠋ
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㧗㱋⪅ࡢࣁࣥࢻࣝᙧ㟁ື㌴࠸ࡍ⏝ࡢၥ㢟㛵ࡍࡿ◊✲
ᑠ➉ඖᇶ㸦ᕤᏛ⣔◊✲⛉㸧
ࠊ㙊⏣ᐇ㸦㧗㱋♫⥲ྜ◊✲ᶵᵓ㸧
⌧ᅾࠊ㧗㱋⪅ࡢ⛣ືᡭẁࡋ࡚㟁ື㌴࠸ࡍࡀᬑཬࡋ࡚࠸ࡿࡀࠊᨾࡢሗ࿌ࡶᩘከ࠸ࠋᮏ
◊✲࡛ࡣࠊᨾ㜵Ṇࢆ┠ᣦࡋ࡚ࠊᖖグ㘓ᙧࢻࣛࣈࣞࢥ࣮ࢲࢆ⏝࠸࡚ᐇ⎔ቃ࠾ࡅࡿ
Ᏻ⾜ືࡢᢳฟࢆ⾜࠺ࡶࠊࡑࢀࢆᘬࡁ㉳ࡇࡍ㧗㱋⪅ࡢ㌟య≉ᛶࡸ㐠㌿⬟ຊ㛵ࡋ࡚
᳨ウࢆ⾜ࡗ࡚࠸ࡿࠋ



㧗㱋㐠㌿⪅ࡢ⬟ຊపୗࡼࡿ㐠㌿᩿ᛕ௦᭰㏻ᡭẁ㛵ࡍࡿ◊✲
㙊⏣ᐇ㸦㧗㱋♫⥲ྜ◊✲ᶵᵓ㸧
ࠊ⎼⨾㔛ࠊᑠ➉ඖᇶ㸦ᕤᏛ⣔◊✲⛉㸧
㧗㱋㐠㌿⪅ࡢᏳ࡞ࣔࣅࣜࢸ☜ಖྥࡅ࡚ࠊ㧗㱋⪅ㅮ⩦ࡢࢹ࣮ࢱࢆ㞟ࡋࠊࡲࡓࣥ
ࢣ࣮ࢺࡸࣥࢱࣅ࣮ࣗㄪᰝࢆ⾜࠸ࠊ㐠㌿᩿ᛕ㛵ࡍࡿㅖࠎࡢ᳨ウࢆ࠾ࡇ࡞ࡗ࡚࠸ࡿࠋ⚟
┴⚟ᕷ࣭ᆏᕷࡢ ᆅ༊࠾ࡼࡧ༓ⴥ┴᯽ᕷࡢ  ᆅ༊ࢆᑐ㇟ᐇࡋ࡚࠸ࡿࠋ




㛗ᑑ♫࠾ࡅࡿᗣ᱁ᕪᆅᇦ⎔ቃࡘ࠸࡚ࡢᐇド◊✲ ➨  ሗ
ᆅᇦຊㄪᰝ㸸ᆅᇦ⎔ቃせᅉࡢᢕᥱ
ᩪ⸨ẸࠊᾛᬛᏊࠊ⏥ᩫ୍㑻㸦་Ꮫ⣔◊✲⛉බඹᗣ་Ꮫᑓᨷ㸧
㏆ᖺࠊᆅᇦࡢ㜵⅏άືࡸᏊ⫱࡚ᨭࠊ㧗㱋⪅ࡢᏙ⊂Ṛ࡞ࠊᆅᇦࡀᢪ࠼ࡿࡉࡲࡊࡲ࡞ㄢ
㢟ࢆゎỴࡍࡿࡓࡵࡢ᪂ࡓ࡞᪉⟇ࡋ࡚ᆅᇦࡢᙺࡀᮇᚅࡉࢀ࡚࠸ࡿࠋ᪤ࠊᆅᇦఫẸྠኈ
ࡢࢿࢵࢺ࣮࣡ࢡࠊᨭ࠼ྜ࠸ࡸၥ㢟ゎỴ⬟ຊࡀᆅᇦఫẸࡢᗣᙳ㡪ࢆཬࡰࡍࡇࡣḢ⡿࡛
ᐇドࡉࢀ࡚࠾ࡾࠊࢧ࣏࣮ࢺࢆᚲせࡍࡿ㧗㱋⪅ࡸࠊᅾᏯ࡛ㆤࢆᢸ࠺ᐙ᪘ㆤ⪅ࡢᗣ
ࡣࠊ≉ࠊᆅᇦࡢᙺࡀ㔜せ⪃࠼ࡽࢀࡿࠋࡑࡇ࡛ࠊᮏ◊✲ࣉࣟࢪ࢙ࢡࢺ࡛ࡣࠊᆅᇦ⎔ቃ
せᅉࠊ㧗㱋⪅࠾ࡼࡧㆤ⪅ࡢᗣࡢ㛵㐃ࢆ᫂ࡽࡍࡿࡇࢆ┠ⓗࡋ࡚ࠊ⚟┴
ᇦ㸦17 ᕷ⏫㸧࠾࠸࡚ࠊᆅᇦఫẸࠊ㧗㱋⪅ࠊㆤ⪅ࢆᑐ㇟⮬グᘧࡢ㉁ၥ⣬ㄪᰝࢆ⾜ࡗࡓࠋ
ࡲࡎࠊᆅᇦఫẸࢆᑐ㇟ࡋࡓᆅᇦຊㄪᰝ࡛ࡣࠊ⚟┴ࡢ 20 ṓ௨ୖ୍⯡ఫẸ 11,447 ྡࢆ
ᑐ㇟ࠊఫẸྠኈࡢࢿࢵࢺ࣮࣡ࢡࠊࢯ࣮ࢩࣕࣝࢧ࣏࣮ࢺࠊᆅᇦάືࡢཧຍࠊࡑࡢࡢఫ
Ẹ㛫ࡢᨭ࠼ྜ࠸㛵ࡍࡿᐇែࢆ ᐃࡍࡿᶓ᩿ㄪᰝࢆᐇࡋࡓ㸦ᅇ⋡ 43㸣㸧
ࠋ
ᑐ㇟⪅ࡢᖹᆒᖺ㱋ࡣ 57 ṓࠊ⏨ᛶࡀ 42㸣࡛࠶ࡗࡓࠋᖺ㱋ࡼࡗ࡚ᆅᇦάືཧຍࡢᗘྜ࠸ࡀ
␗࡞ࡿࡇ➼ࡀ᫂ࡽ࡞ࡗ࡚࠸ࡿࠋᚋࡣࠊ➨ 2 ሗࠊ➨ 3 ሗ࡚⤂ࡍࡿ㧗㱋⪅࣭ㆤ
⪅ㄪᰝࢹ࣮ࢱ⤖ྜࡋࠊ㧗㱋⪅ㆤ⪅ࡢᗣᙳ㡪ࢆ࠼ࡿᆅᇦ⎔ቃせᅉࢆゎ᫂ࡍࡿண
ᐃ࡛࠶ࡿࠋ
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㛗ᑑ♫࠾ࡅࡿᗣ᱁ᕪᆅᇦ⎔ቃࡘ࠸࡚ࡢᐇド◊✲ ➨  ሗ
㧗㱋⪅ࡢᗣ࠾ࡼࡧᅾᏯ⏕άࡢ⥅⥆ᆅᇦ⎔ቃ̽
ᩪ⸨ẸࠊᾛᬛᏊࠊ⏥ᩫ୍㑻㸦་Ꮫ⣔◊✲⛉බඹᗣ་Ꮫᑓᨷ㸧

 ᮏ◊✲࡛ࡣࠊ㧗㱋⪅ࡢᗣቑ㐍࣭ㆤண㜵ࡸఫࡳ័ࢀࡓᆅᇦ࡛ࡢ⏕ά⥅⥆ࢆᨭࡍࡿ࠺
࠼࡛ࠊᆅᇦఫẸ㛫ࡢᨭ࠼ྜ࠸ࡸࠊࢧ࣮ࣅࢫࡢࢡࢭࢩࣅࣜࢸࠊ࠾ࡼࡧ♫ேཱྀᏛⓗ࣭
♫⤒῭ⓗ⎔ቃࡀᯝࡓࡍᙺࢆᐃ㔞ⓗᢕᥱࡍࡿࡇࢆ┠ⓗࡋࡓࠋ⦪᩿ⓗㄪᰝࢹࢨࣥ
ᇶ࡙ࡁࠊྠࡌᑐ㇟⪅ 2 ᗘࡢㄪᰝࢆᐇࡋࡓࠋึᅇㄪᰝࡣࠊ2010 ᖺ 5㹼6 ᭶ࠊ65 ṓ௨ୖ
⏨ዪ 5684 ྡࡢ㉁ၥ⣬ㄪᰝࡼࡾᐇࡋࡓ㸦᭷ຠᅇ⋡ 62%㸧ࠋ➨ 2 ᅇㄪᰝࡣࠊ2012 ᖺ 2
᭶ࠊึᅇㄪᰝࡢ᭷ຠᅇ⟅⪅ࡢ࠺ࡕࠊṚஸ࣭タධᡤࢣ࣮ࢫࢆ㝖ࡃ 3387 ྡࢆᑐ㇟ᐇࡋࡓࠋ
⌧ᅾࠊࢹ࣮ࢱࢡ࣮ࣜࢽࣥࢢ➼ࠊศᯒ‽ഛ୰࡛࠶ࡿࠋ௨ୖࡢㄪᰝࢆ㏻ࡌ࡚ࠊᚋࠊ⏕άᶵ⬟ࠊ
ᗣᗘ⮬ᕫホ౯ࠊほⓗᖾ⚟ឤ࡞ࠊ㏣㊧ᮇ㛫୰ࡢᗣᗘࡢኚ࠾ࡼࡧᅾᏯ⏕ά⥅⥆≧ἣ
ࡘ࠸࡚ᢕᥱࡍࡿࡶࠊࡇࢀࡽᆅᇦຊㄪᰝࡸබⓗ⤫ィ࡞ࡼࡾᚓࡽࢀࡓᆅᇦ⎔ቃ
ᣦᶆࡢ㛵㐃ࢆศᯒࡍࡿணᐃ࡛࠶ࡿࠋ




㛗ᑑ♫࠾ࡅࡿᗣ᱁ᕪᆅᇦ⎔ቃࡘ࠸࡚ࡢᐇド◊✲ ➨  ሗ
ᅾᏯㆤࡢ⥅⥆ᆅᇦ⎔ቃ
ᩪ⸨ẸࠊᾛᬛᏊࠊ⏥ᩫ୍㑻㸦་Ꮫ⣔◊✲⛉බඹᗣ་Ꮫᑓᨷ㸧
ᚋࠊㆤࢆせࡍࡿ㧗㱋⪅ᩘࡀቑຍࡍࡿࡇࡀぢ㎸ࡲࢀ࡚࠾ࡾࠊㄡࡀࡢࡼ࠺ㆤࢆ
ᢸ࠺࠸࠺ࡇࡣᡃࡀᅜࡢㄢ㢟࡛࠶ࡿࠋዪᛶࡢ♫㐍ฟࠊᑡᏊࡸᬌ፧࠸ࡗࡓ⫼ᬒ
ࡣࠕዪᛶࡼࡿᅾᏯ࡛ࡢㆤࠖ࠸࠺ᚑ᮶ࡢㆤᙧែࢆኚ࠼ࡘࡘ࠶ࡾࠊබⓗㆤಖ㝤ࢧ࣮
ࣅࢫຍ࠼࡚ࠊᆅᇦ♫య࡛ㆤࢆᨭ࠼ࡿ⤌ࡳࡀ㔜せ࡛࠶ࢁ࠺ࠋࡑࡇ࡛ᮏ◊✲࡛ࡣࠊ
ᆅᇦࡈࡢㆤ⥅⥆≧ἣࡢ㐪࠸ࢆᢕᥱࡋࠊㆤ⥅⥆≧ἣᆅᇦ⎔ቃせᅉࡢ㛵㐃ࢆ᫂ࡽ
ࡍࡿࡇࢆ┠ⓗࡋࡓࠋ
↓సⅭᢳฟࡉࢀࡓせㆤ㧗㱋⪅ࡢㆤ⪅ࢆᑐ㇟ࠊ㒑㏦ࡼࡿ⮬グᘧࡢ㉁ၥ⣬ࡼࡿ⦪
᩿ㄪᰝࢆᐇࡋࡓࠋึᅇㄪᰝࡣࠊ5639 ྡࡢせㆤ㧗㱋⪅ࡢᐙ᪘ᐄ࡚ࠊㆤ≧ἣࠊㆤ
ಖ㝤ࢧ࣮ࣅࢫࡢ⏝≧ἣࠊㆤ㈇ᢸឤ࠾ࡼࡧᢚ࠺ࡘࡢ⛬ᗘࢆ ᐃࡋࡓࠋ2011 ᖺࡢ 2 ᅇ┠ㄪ
ᰝ࡛ࡣࠊㆤ⥅⥆ࡢ≧ἣࠊ⢭⚄ⓗᗣᗘࡢኚࢆᢕᥱࡍࡿࡓࡵࠊ➨ 1 ᅇㄪᰝᅇ⟅ࡋࡓ⪅
࡛ࠊせㆤ㧗㱋⪅ࡢタධᡤࡸṚஸ࡞ࡢ⌮⏤࡛ㆤࢆ⥅⥆ࡋ࡚࠸࡞࠸⪅ࢆ㝖እࡋࡓ 1769
ྡㄪᰝࢆᐇࡋࡓ㸦ᅇ⋡ 75㸣㸧
ࠋ⌧ᅾࡣࠊᆅᇦ⎔ቃᅾᏯㆤ⥅⥆ࡢ㛵㐃ゎ᫂ດࡵ
࡚࠾ࡾࠊᮏ◊✲ࡼࡗ࡚ㆤ⥅⥆ᐤࡍࡿᆅᇦࡢᅾࡾ᪉ࡘ࠸࡚♧၀ࢆᚓࡿࡇࡀᮇᚅ
ࡉࢀࡿࠋ
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᭷ᩱ⪁ே࣮࣒࣍࠾ࡅࡿ┳ྲྀࡾࡢᐇ⌧㛵㐃ࡍࡿせᅉ
┳ྲྀࡾࡀ⫋ဨ࠼ࡿᚰ⌮ⓗᙳ㡪
℧ᮏ⚞அ㸦་Ꮫ㒊㝃ᒓ㝔ᚰ⒪ෆ⛉㸧
ࠊྜྷỤᝅ㸦㧗㱋♫⥲ྜ◊✲ᶵᵓ㸧
ᮏ◊✲࡛ࡣࠊ᭷ᩱ⪁ே࣮࣒࣍↔Ⅼࢆᙜ࡚ࠊࡑࡇ࡛ࡢ┳ྲྀࡾࡢᐇែࢆᢕᥱࡋࡓୖ࡛ࠊ┳
ྲྀࡾࡢᐇ⌧㛵㐃ࡍࡿせᅉࢆ᫂ࡽࡍࡿࡇࠊࡉࡽࠊ┳ྲྀࡾ࠸࠺ከ࡞ឤᢞධࢆ
క࠺ᴗົࡀ⫋ဨ࠼ࡿᚰ⌮ⓗᙳ㡪ࡘ࠸࡚ࡶ࠶ࢃࡏ᳨࡚ウࢆ⾜࠺ࡇࢆ┠ⓗࡋ࡚ࠊࣄ
ࣖࣜࣥࢢㄪᰝ࠾ࡼࡧࣥࢣ࣮ࢺㄪᰝࢆᐇࡋࡓࠋ⤖ᯝࠊ㐣ཤ 1 ᖺ㛫 7 ௨ୖࡢタ࠾
࠸࡚┳ྲྀࡾࡀ⾜࡞ࢃࢀ࡚࠸ࡿᐇែࡸࠊ┳ྲྀࡾࢆᨭ࠼ࡿయไࡀᑡࡋࡎࡘᩚഛࡉࢀ࡚ࡁ࡚࠸ࡿ
ࡇࡀ᫂ࡽ࡞ࡗࡓࠋࡓࡔࡋࠊࡑࡢయไࡣ་⒪ࡢᐇࢆ┠ᣦࡍࡶࡢ࡛ࡣ࡞ࡃࠊධᒃ⪅ࡢ
ពᛮࢆᇶᮏᤣ࠼࡚ࡑࢀࢆᨭ࠼࡚࠸ࡃయไ࡛࠶ࡿ⪃࠼ࡽࢀࡿࠋࡲࡓࠊ┳ྲྀࡾࡀ᭷ᩱ⪁ே
࣮࣒࣍⫋ဨ࠼ࡿᚰ⌮ⓗᙳ㡪ࡋ࡚ࡣࠊ୰㛗ᮇⓗࡣᴗົᑐࡍࡿᐇឤ࠸ࡗࡓṇࡢ
ᙳ㡪ࢆ࠼ࡿࡇࡀ࡛ࡁࡿྍ⬟ᛶࡀ♧၀ࡉࢀࡓࡀࠊࡑࡢࡓࡵࡣࠊಶࠎࡢ┳ྲྀࡾయ㦂ᑐ
ࡋ࡚ࠊࡑࢀࢆᢎㄆࡍࡿྠࡸୖྖ➼ࡢ㛵ࢃࡾࡀ㔜せ⪃࠼ࡽࢀࡓࠋ




ᝈ⪅➼ࡢពᛮỴᐃࢆᨭࡍࡿ┳ㆤᖌ➼ࡢᙺ㛵ࡍࡿ◊✲
ྜྷỤᝅ㸦㧗㱋♫⥲ྜ◊✲ᶵᵓ㸧ࠊỈᮌ㯞⾰Ꮚ㸦་Ꮫ⣔◊✲⛉་⒪Ᏻ⟶⌮Ꮫㅮᗙ㸧
ᮏ◊✲࡛ࡣࠊᝈ⪅ࡸࡑࡢᐙ᪘ࡀ⾜࠺་⒪㛵㐃ࡋࡓពᛮỴᐃ࠾ࡼࡧࡑࡢࣉࣟࢭࢫࡢ㉁ࢆ
㧗ࡵࡿᨭࢆ┳ㆤᖌ➼ࡀ⾜࠺ୖ࡛ᚲせ࡞㈨㉁➼ࡘ࠸࡚ࠊࡑࡢᴫᛕᩚ⌮ࢆ⾜࠺ࡇࢆ┠ⓗ
ࡋ࡚ࠊ᪤Ꮡ㈨ᩱࡢศᯒ┳ㆤᖌࢆᑐ㇟ࡋࡓࣥࢱࣅ࣮ࣗࢆ⾜ࡗࡓࠋ⤖ᯝࠊ┳ㆤࡢࡳ࡞
ࡽࡎࠊࢯ࣮ࢩ࣮ࣕࣝ࣡ࢡࠊㄆ▱ᚰ⌮Ꮫ➼ࡢ㡿ᇦ࠾࠸࡚ࡶពᛮỴᐃ㛵ࡍࡿグ㏙ࡀከࡃ☜
ㄆࡉࢀࡓࠋࡲࡓࣥࢱࣅ࣮ࣗࢆ㏻ࡌࠊࡼ࠸Ỵᐃࢆᵓᡂࡍࡿせ⣲ࡸពᛮỴᐃࢆᨭࡍࡿୖ࡛
㔜せ⪃࠼ࡿែᗘ➼ࡀぢฟࡉࢀࡘࡘ࠶ࡿࠋ࠼ࡤࠊពᛮỴᐃࢆᨭࡍࡿୖ࡛㔜せ⪃࠼ࡿ
་⒪⪅ࡢែᗘࡘ࠸࡚ࡣࠊ
ࠕ୰❧ⓗ࡛࠶ࡿࠖ
ࠕᝈ⪅ࡢ⮬ᚊࢆᑛ㔜ࡍࡿࠖࠕᝈ⪅㛵ᚰࢆࡶࡘࠖ
➼ࡀ࠶ࡆࡽࢀࠊࢳ࣮࣒㛵㐃ࡋࡓែᗘࡋ࡚ࡣࠕࢳ࣮࣒ࡋ࡚ࡢ୍㈏ᛶࢆಖࡘࠖ
ࠕࡢࢫࢱ
ࢵࣇࢆᕳࡁ㎸ࡴࠖ࡞ࡀ࠶ࡆࡽࢀࡓࠋࡲࡓࠊEBM ➼ࡢ⪃࠼᪉ࡶ㏻ࡌࡿࡇࢁࡀ࠶ࡿ⪃
࠼ࡽࢀࡿࠕ᰿ᣐᇶ࡙ࡃᑐᛂࠖࡸࠕ㐺ษ࡞ሗᥦ౪ࠖࢆ⾜࠺ࡇࡀࡼ࠸Ỵᐃࡢࡓࡵ㔜せ
࠸࠺ᣦࡀ࠶ࡿ୍᪉ࠊ
ࠕྜ⌮ⓗ࡛࠶ࡗ࡚ࡶ⣡ᚓࡋ࡚࠸࡞ࡅࢀࡤࡼ࠸Ỵᐃࡣゝ࠼࡞࠸ࠖ
࠸࠺Ⓨゝࡶࡳࡽࢀࡓࠋ┳ㆤ࠾ࡅࡿពᛮỴᐃᨭᶵ⬟ࡢᢸ࠸᪉ࡘ࠸࡚ࡣࠊࡑࡢᶵ⬟ࢆࡑ
ࡢࡢ┳ㆤᴗົศ㞳ࡋ࡚㸦ᑓ㛛ⓗ࡞ࢥ࣮ࢹࢿ࣮ࢱ࣮ࡋ࡚㸧ᢸ࠺❧ሙࠊศ㞳ࡏࡎ㸦
࠼ࡤࣉ࣐ࣛࣜࢼ࣮ࢫ➼ࡀ㸧ᢸ࠺❧ሙࡢ᪉ࡀࡳࡽࢀࡓࠋ
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Many older patients have nutritional problems caused
by eating difﬁculties as a result of stroke, cancer,

Introduction

doi: 10.1111/j.1447-0594.2011.00831.x

兩

1

dementia and other conditions. When the patients have
a functional gastrointestinal tract and they cannot take
sufﬁcient nutrition orally, tube feeding is an option.
Percutaneous endoscopic gastrostomy (PEG) is the
preferential route when enteral nutrition is expected to
last for a longer period of time, because it is associated
with better nutritional status and a lower incidence of
aspiration than nasogastric tube (NGT).1 PEG was
originally developed for pediatric use by Gauderer in
1980.2 However, thereafter PEG has become the most

Keywords: elderly, geriatrician, multidisciplinary team, percutaneous endoscopic
gastrostomy, tube feeding.

Conclusions: The results show that approximately half of the geriatricians prescribe
tube feeding when the patient has dementia with loss of appetite or apraxia for eating.
There is no consensus among Japanese geriatricians about the indication of tube feeding
for demented people. We suggest that guidelines for tube feeding in the elderly should be
established. Furthermore, a multidisciplinary approach would be desirable for decision
making for tube feeding. Geriatr Gerontol Int 2012; ••: ••–••.

Results: We analyzed the remaining 555 questionnaires after excluding incomplete ones.
Over 90% of geriatricians answered that “neurological disorder” and “stroke” are indications, whereas 46.8% of them answered that “dementia” is an indication for tube feeding.
Geriatricians who organize a multidisciplinary team conference tended to carry out more
“interventions for dysphagia before the prescription of tube feeding” compared with the
reference group (odds ratio 2.1–8.7) after multivariate adjustment.

Methods: The design was a cross-sectional study. All board-certiﬁed geriatricians in
the Japan Geriatrics Society were recruited to this study in September 2010. We sent
questionnaires to 1469 geriatricians. Among them, 629 agreed to participate. The survey
consisted of self-administered questionnaires regarding demographic information,
indications of tube feeding and interventions for dysphagia before tube feeding.

Aim: The aim of this study was to examine how geriatricians decide the indication of
tube feeding in the elderly with eating difﬁculty as a result of several disorders, and
to determine the factors associated with their decision making and interventions for
dysphagia.

1
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Indications and practice for tube
feeding in Japanese geriatricians:
Implications of multidisciplinary
team approach
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The design was a cross-sectional study. All boardcertiﬁed geriatricians in the Japan Geriatrics Society
were recruited to the present study in September 2010.
We separately sent self-administered questionnaires to
1469 geriatricians by post and collected them from
October to December 2010. These geriatricians were
chosen because of their experience in taking care of
patients who require tube feeding, and carry out CGA
by organizing multidisciplinary team conferences. The
present study was approved by the Ethics Committee

Methods

common way to supply artiﬁcial enteral nutrition in the
elderly, including dementia patients. The number of
people on PEG is increasing because of the improved
simplicity and safety. Approximately 5–30% of the
advanced dementia patients in nursing homes are on
tube feeding in Europe and the USA; whereas, in Japan,
approximately 50% of those are on tube feeding.3–6
Thus, the percentage of tube feeding including PEG for
dementia patients is higher in Japan than that in
Western countries. However, recent studies have questioned the appropriateness of tube feeding in these
patients. The decision of the practice or the withholding
of tube feeding in patients with dementia is a difﬁcult
challenge among geriatricians and many other healthcare professionals, as they need to make a decision with
clinical ethical dilemmas. Furthermore, the quality of
life (QOL) in the elderly with tube feeding and its effect
on long-term survival have not yet been clariﬁed,7–13 and
neither has a guideline for tube feeding in the elderly,
especially in dementia patients. Accordingly, tube
feeding is the focus of some extremely complex legal
and ethical questions. Therefore, it is important to study
the current situation of tube feeding for the elderly in
Japan.
When we make a decision on tube feeding, comprehensive assessment of the patient, such as nutrition,
cognition and swallowing function, is important and the
assessment should be based on a multidisciplinary team
approach. Previous studies showed the effectiveness of
inpatient geriatric evaluation and management; that is,
comprehensive geriatric assessment (CGA).14 A multidisciplinary approach might be required for medical and
nursing care of elderly patients, especially when we need
to make a complicated decision, such as that of tube
feeding. However, it is unknown whether the team
approach can affect the decision making for tube
feeding and interventions for dysphagia.
Therefore, the aim of the present study was to
examine how geriatricians decide on the indication of
tube feeding in the elderly with eating difﬁculty as a
result of various disorders, and to determine whether
the team approach can affect their decision making and
interventions for dysphagia.

© 2012 Japan Geriatrics Society

We sent a questionnaire to 1469 board-certiﬁed geriatricians, and 51 were returned as a result of being
undeliverable because of wrong address. Among the
rest, 629 agreed to participate in the present study. The
response rate was 44.4%. After excluding the questionnaires with missing data, we analyzed the remaining 555
questionnaires. The prevalence of doctors aged over
60 years and male doctors was 34.6% and 89.2%,
respectively. We found that 43.8% of the geriatricians
had a clinical experience of more than 30 years, and
63.7% were working in acute hospitals, 30.7% in a
clinic and 3.9% in long-term care facilities.
Table 1 shows the percentage of geriatricians who
follow the guidelines and the purpose for tube feeding
according to the geriatrician’s place of employment and
clinical experience. A total of 68% of geriatricians did
not use any guideline for tube feeding. Among geriatricians following guidelines for tube feeding, 137 used
“Guideline of Parenteral and Enteral Nutrition (EN) in

Results

of Kyoto University Graduate School and Faculty of
Medicine (no. E984, 2010).
The questionnaires included demographic information, such as age, sex, place of employment, and clinical
experience, reference guidelines for tube feeding, aims
and indications of tube feeding in geriatrics, interventions for dysphagia before tube feeding, and multidisciplinary team approach if tube feeding is indicated. It was
explained in the questionnaires that the term “elderly”
was deﬁned as people over the age of 75 years and those
who require nursing care, and tube feeding included
NGT, PEG and enterostomy tube.
We carried out descriptive analyses for each item in
the questionnaire. The c2-test or t-test was used to
compare the differences of place of employment and
clinical experience. Logistic regression analyses were
carried out to evaluate the differences of the frequencies
and conference members according to the indication for
tube feeding, and the interventions for dysphagia before
tube feeding. Each item in the indication for tube
feeding or interventions for swallowing disorder was
adjusted for sex, working place and clinical experience
of geriatricians. The frequency and number of members
in a multidisciplinary conference were divided into ﬁve
categories: not at all, occasional and less than ﬁve different health-care professionals, occasionally and ⭌5
different health-care professionals, every time and less
than ﬁve different health-care professionals, and every
time and ⭌5 different health-care professionals. The
Statistical Package for Social Sciences version 18.0J
(SPSS Japan, Tokyo, Japan) was used for statistical
analysis. All probability values were two-tailed with a
signiﬁcant level of P < 0.05, and all conﬁdence intervals
were estimated at the 95% level.
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n = 555

Indications and practice of tube feeding
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0 (0.0)
9 (5.4)

6 (30.0)
12 (60.0)

29 (17.5)
93 (56.0)

10 (50.0)

Do you use any guidelines for TF in geriatrics?‡
Guideline of Parenteral and EN
84 (23.3)
48 (28.9)
in Japan*1
Guideline of PEG in Japan*2
51 (14.2)
21 (12.7)
Guideline of Parenteral and EN
13 (3.6)
11 (6.6)
in America*3
Guideline of Parenteral and EN
9 (2.5)
11 (6.6)
for elderly in Europe*4
Not using guideline for TF
253 (70.3)
106 (63.9)

Total

Questions

Use of guidelines and the aims of tube feeding according to place of employment and clinical experience

Table 1

P-value

P-value

Characteristics of geriatricians
Place of employment
Hospital
Clinic
Long-term care
n = 360
n = 166
n = 20

Other†
n=9

Clinical experience
<30 years
⭌30 years
n = 317
n = 238

137 (24.7)

0.082

50 (21.0)

ND

4 (20.0)

1 (11.1)

4 (20.0)
0 (0.0)

ND
ND

87 (27.4)

77 (13.9)
24 (4.3)

0.460
0.253

36 (15.1)
13 (5.5)

376 (67.7)

1 (11.1)
0 (0.0)

41 (12.9)
11 (3.5)

21 (3.8)

0.178

12 (5.0)

0.291

167 (70.2)

ND

9 (2.8)

ND

1 (1.1)

0 (0.0)

7 (77.8)

209 (65.9)

98 (17.7)
309 (55.7)

ND
–

44 (18.5)
146 (61.3)

ND
–

0 (0.0)
3 (33.3)

54 (17.0)
163 (51.4)

27 (4.9)
–
5 (2.1)
–
1 (11.1)

22 (6.9)

37 (6.7)
30 (5.4)
14 (2.5)
3 (0.5)
31 (5.6)
6 (1.1)
–
–
–
–
–
–
13 (5.5)
11 (4.6)
8 (3.4)
0 (0.0)
11 (4.6)
0 (0.0)
24 (7.6)
19 (6.0)
6 (1.9)
3 (0.9)
20 (6.3)
6 (1.9)
–
–
–
–
–
–
2 (22.2)
2 (22.2)
0 (0.0)
0 (0.0)
1 (11.1)
0 (0.0)
2 (10.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
9 (5.4)
13 (7.8)
9 (5.4)
0 (0.0)
3 (1.8)
1 (0.6)

What are the aims of TF in geriatrics?§
Improvement of survival
63 (17.5)
Improvement of general
201 (55.8)
condition and prevention of
complications
Improvement of activities of
17 (4.7)
daily living
Improvement of quality of life
24 (6.7)
Satisfaction of patient
15 (4.2)
Burden of caregiver
5 (1.4)
Length of hospital stay
3 (0.8)
Living will
27 (7.5)
Other
5 (1.4)

63
兩
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Number (%). P-values were tested by c2-test. †Other included part-time doctors, retired doctors, researchers and so on. ‡Multiple answers were allowed. §Simple answer was
allowed for nine items. *1 From Japanese Society for Parenteral and Enteral Nutrition *2 From Japan Gastroenterological Endoscopy Society *3 From American Society for
Parenteral and Enteral Nutrition *4 From European Society for Gastroenterological Endoscopy Society. EN, enteral nutrition; ND, not determined; PEG, percutaneous
endoscopic gastrostomy; TF, tube feeding.

4

兩

Japan” from the Japanese Society for Parenteral and EN.
For the purpose for tube feeding, more than half of the
geriatricians chose “improvement of general condition
or prevention of complications.” However, a few geriatricians chose “improvement of QOL,” “satisfaction
of patient” or “living will.” The working place or clinical experience did not affect the aims of tube feeding
placement.
Table 2 shows the indication for tube feeding and the
interventions for dysphagia before tube feeding according to place of employment and clinical experience.
Among the seven target indications for tube feeding in
the elderly, over 90% of the geriatricians answered that
“neurological disorders other than dementia” and
“stroke” are indications for tube feeding. Over 80% of
the geriatricians answered that “head injury or facial
trauma” and “oropharyngeal malignancy” are also an
indication. In contrast, 46.8% of the geriatricians
answered that “dementia” is an indication for tube
feeding, and 65.9% of the geriatricians answered that
“aspiration-prone frail elderly without comorbidites” is
an indication. The place of employment was not associated with the judgment for the indication. The percentage of geriatricians who answered that “head injury
or facial trauma” and “neurological disorders other than
dementia” were an indication for tube feeding was signiﬁcantly higher in those with less than 30 years of
clinical experience than in those with more than
30 years of clinical experience” (head injury or facial
trauma; P = 0.012, neurological disorder; P = 0.049).
However, following guideline for tube feeding did not
affect the decision making of tube feeding for these
disorders (data not shown). We also asked about the life
expectancy of the patient after PEG placement, and
79.5% answered that at least more than 12 weeks were
expected.
Next, we asked how many interventions they carried
out for swallowing disorder before tube feeding. The
mean number of interventions was 6.22, and geriatricians with less than 30 years of experience carried out
signiﬁcantly more interventions than those with more
than 30 years (6.49 1 3.2 vs 5.86 1 2.8, P = 0.015). The
number of interventions was not signiﬁcantly different
between geriatricians working in an acute hospital and
those working in a clinic. Among 15 items of interventions for swallowing disorder, over 70% of geriatricians
answered that “thickening agent” and “using semi-solid
and liquid foods” were afforded to patients with swallowing disorder.
Figure 1 shows the percentage of geriatricians organizing a multidisciplinary conference for tube feeding.
A total of 63% of geriatricians discussed with other
health-care professionals every time or occasionally.
They also answered that physicians including themselves (95.4%), primary nurses (84.9%), dieticians
(49.7%) and speech therapists (42.0%) were the

© 2012 Japan Geriatrics Society

In the present study, we found that approximately 70 %
of board-certiﬁed geriatricians did not use any guidelines for tube feeding in their practice. We also noted
that the use of guidelines was not associated with the
decision making for tube feeding in the elderly, because
“Guideline of Parenteral and EN in Japan” or “Guideline of PEG in Japan” does not describe the indications
for tube feeding in elderly patients, especially in dementia patients.15,16 Furthermore, more than half of the geriatricians consider that the purpose of tube feeding is to
improve the general condition or to prevent complications in the elderly with eating problems. In contrast,
only a few geriatricians selected living will or patient
satisfaction. Decision making of geriatricians for tube
feeding did not seem to be related to their working place
or clinical experiences. Although the guideline describes
that “respecting the wishes of the family or living will of
the patient when nutrition therapy is needed for the
elderly at the terminal stage or with dementia,”15 most
geriatricians who decide the indication of tube feeding
might not have a chance to care for patients’ living will.
Although there is an ideal description in the guideline, it
might be difﬁcult for doctors to obtain a patient’s living
will beforehand, even if they understand the importance
of respecting the living will of the patient. Therefore,
comprehensive approaches not only from the ﬁeld of
nutrition and gastroenterology, but also from the experience and know-how from the professionals involved
in medicine, nursing and care for the elderly, such as
geriatricians, nurses, speech therapists, caregivers and
care managers, would be expected to make a new guideline for tube feeding in the elderly.
Several studies have shown that there is no survival
beneﬁt in dementia patients who receive artiﬁcial

Discussion

members of the conference. The place of employment
was not associated with the number of conference
members (Table 3).
Table 4 shows the multiple logistic regression analysis for the frequencies and conference members according to the indication for tube feeding and interventions
for dysphagia before tube feeding. More “interventions
for dysphagia before introducing tube feeding” were
carried out in geriatricians organizing a multidisciplinary team conference than the reference group after
multivariate adjustment (odds ratio 2.1–8.7). We also
found that geriatricians who always organize a conference with many types of health-care professionals (multidisciplinary) carried out more tests for the assessment
of swallowing function and interventions for dysphagia
before introducing tube feeding, such as oral ice
massage, than the reference group. However, the indications for tube feeding were not affected by a multidisciplinary conference.
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n = 555

P-value

P-value

Total

Table 2 Indications for tube feeding and interventions for dysphagia before introducing tube feeding according to place of employment and clinical
experiences

© 2012 Japan Geriatrics Society

Questions

Characteristics of geriatricians
Place of employment
Hospital
Clinic
n = 360
n = 166

Long-term care
n = 20

Other†
n=9

Clinical experience
<30 years
⭌30 years
n = 317
n = 238

472 (85.0)
449 (80.9)
505 (91.0)
507 (91.4)
260 (46.8)
366 (65.9)

0.012
0.736
0.049
0.899
0.198
0.208

187 (33.7)

0.137

72 (30.3)

115 (36.3)

192 (80.7)
191 (80.3)
210 (88.2)
217 (91.2)
104 (43.7)
150 (63.0)

208 (88.3)
258 (81.4)
295 (93.1)
290 (91.5)
1156 (49.2)
216 (68.1)

ND

ND
ND
ND
ND
ND
ND

Indications and practice of tube feeding

6.22 1 3.06

ND
–
–
–
–

0 (0.0)
2 (22.2)
1 (11.1)
0 (0.0)
6 (66.7)

0 (0.0)
1 (5.0)
1 (5.0)
3 (15.0)
15 (75.0)

5 (55.6)

8 (40.0)
13 (65.0)
15 (75.0)
18 (90.0)
13 (65.0)
15 (75.0)

5 (0.9)
38 (6.8)
8 (1.4)
63 (11.4)
441 (79.5)

ND
–
–
–
–

2 (0.8)
20 (8.4)
1 (0.4)
26 (10.9)
189 (79.4)

311 (56.0)

0.073

0.010§

3 (0.9)
18 (5.7)
7 (2.2)
37 (11.7)
252 (79.5)

0.015

5.86 1 2.82

ND

2 (22.2)

3.67 1 3.32*

How long does a patient need to survive after PEG placement?‡
2 weeks
3 (0.8)
2 (1.2)
4 weeks
19 (5.3)
16 (9.6)
6 weeks
4 (1.1)
2 (1.2)
8 weeks
39 (10.8)
21 (12.7)
12 weeks
295 (81.9)
125 (75.3)

7 (77.8)
7 (77.8)
7 (77.8)
8 (88.9)
4 (44.4)
5 (55.6)

9 (45.0)

58 (34.9)

144 (86.7)
143 (86.1)
155 (93.4)
147 (88.6)
66 (39.8)
108 (65.1)

Is the following disorder an indication for TF?
Head injury or facial trauma
313 (86.9)
Oropharyngeal malignancy
286 (79.4)
Neurological disorder
328 (91.1)
Stroke
334 (92.8)
Dementia
177 (49.2)
Aspiration-prone frail elderly without
238 (66.1)
comorbidity
Malnutrition in frail elderly without
115 (31.9)
comorbidity

Number (%), P-values were tested by c2-test and Student’s t-test, †Other included part-time doctors, retired doctors, researchers and so on. ‡Single answer was allowed for ﬁve items, and the other questions
were allowed to select more than one. §P-values were tested by ANOVA, *P < 0.05 by Bonferroni. ¶Number of intervention items were divided into two groups, which used median value (⭌6 vs <6). ND, not
determined; PEG, percutaneous endoscopic gastrostomy; TF, tube feeding.
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60 (36.1)
31 (16.7)
25 (15.1)

6.49 1 3.20

123 (51.7)

188 (59.3)

14 (70.0)

84 (50.6)

6.70 1 2.00

5.83 1 2.93

198 (35.7)
205 (36.9)
108 (19.5)
0.076
0.013
0.250
123 (38.8)
131 (41.3)
67 (21.1)
ND
ND
ND
4 (44.4)
1 (11.1)
2 (22.2)
3 (15.0)
7 (35.0)
4 (20.0)

75 (31.5)
74 (31.1)
41 (17.2)

180 (32.4)
365 (65.8)
82 (14.8)
216 (61.1)
0.257
0.783
0.444
0.003
71 (29.8)
155 (65.1)
32 (13.4)
76 (31.9)
ND
ND
ND
ND
2 (22.2)
5 (55.6)
0 (0.0)
2 (22.2)
4 (20.0)
13 (65.0)
1 (5.0)
4 (20.0)
63 (38.0)
104 (62.7)
26 (15.7)
47 (28.3)

109 (34.4)
210 (66.2)
50 (15.8)
140 (64.8)

130 (23.4)
117 (21.1)
71 (12.8)
408 (73.5)
462 (83.2)
362 (65.2)
255 (45.9)
267 (48.1)
0.017
0.505
0.376
0.565
0.474
0.138
0.206
0.071
44 (18.5)
47 (19.7)
27 (11.3)
172 (72.3)
195 (81.9)
147 (61.8)
102 (42.9)
125 (52.5)
86 (27.1)
70 (22.1)
44 (13.9)
236 (74.4)
267 (84.2)
215 (67.8)
153 (48.3)
142 (44.8)
ND
ND
ND
ND
ND
ND
ND
ND
0 (0.0)
0 (0.0)
0 (0.0)
3 (33.3)
3 (33.3)
4 (44.4)
2 (22.2)
4 (44.4)
5 (25.0)
5 (25.0)
1 (5.0)
18 (90.0)
20 (100.0)
17 (85.0)
12 (60.0)
17 (85.0)
23 (13.9)
40 (24.1)
20 (12.0)
120 (72.3)
131 (78.9)
106 (63.9)
80 (48.2)
85 (51.2)

Interventions for swallowing disorder before introducing TF
No. Interventions; mean 1 standard
6.44 1 3.12*
deviation (total 15 items)
211 (58.6)
No. interventions, ⭌6 items¶
(total 15 items)
Consultation
To otolaryngologist
131 (36.4)
To speech therapist
166 (46.1)
77 (21.4)
To certiﬁed nurse of dysphagia
nursing
Test
Repetitive saliva swallowing test
111 (30.8)
Water swallowing test
243 (67.5)
Video endoscopy
55 (15.3)
Video ﬂuorography
163 (45.3)
Practice and education
Oral ice-massage
102 (28.3)
Swallowing exercise
72 (20.0)
Vocalization exercise
50 (13.9)
Using semi-solid and liquid foods
267 (74.2)
Thickening agent
308 (85.6)
Positioning
235 (65.3)
Appropriate approach for swallowing
161 (44.7)
Ways of coping with aspiration
161 (44.7)

64

20%

40%

Occasional
42.2%

60%

80%

Not at all
36.9%

100%

75 (92.6)
54 (66.7)
10 (12.3)
18 (22.2)
12 (14.8)
8 (9.9)
23 (28.4)
37 (45.7)
12 (14.8)
14 (17.3)
24 (29.6)
39 (48.1)

17 (100)
15 (88)
0 (0)
3 (18)
4 (24)
4 (24)
5 (29)
9 (53)
1 (5.9)
2 (12)
4 (24)
5 (29)

3 (100)
3 (100)
0 (0.0)
0 (0.0)
1 (33.3)
1 (33.3)
1 (33.3)
2 (66.7)
1 (33.3)
1 (33.3)
2 (66.7)
1 (33.3)

–
–
–
–
–
–
–
–
–
–
–
–

0.864

P-value

334 (95.4)
297 (94.9)
37 (10.6)
63 (18.0)
72 (20.6)
50 (14.3)
147 (42.0)
174 (49.7)
51 (14.6)
43 (12.3)
119 (34.0)
91 (26.0)

4.31 1 1.9

n = 350
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Number (%), P-values were tested by ANOVA, *P < 0.05 by Bonferroni. Of the 555 geriatricians, 350 (63.1%) carried out a
conference at least once. Respectively, hospital: 249 (69.2%), clinic: 80 (48.2%), long-term care: 17 (85.0%), other: 3 (33.3%).
Multiple answers were allowed. †Other included part-time doctors, retired doctors, researchers and so on. ‡They are a registered
nurse and work for discharge planning and coordination in the hospital.

238 (95.2)
224 (89.6)
27 (10.8)
42 (16.8)
55 (22.0)
37 (14.8)
118 (47.2)
126 (50.4)
37 (14.8)
26 (10.4)
89 (35.6)
46 (18.4)

4.8 1 4.2

4.3 1 1.5

4.4 1 2.0

4.2 1 1.8

Other†
n=3

Place of employment of geriatricians
Hospital
Clinic
Long-term care
n = 249
n = 80
n = 17

Total

physicians in the USA answered that aspiration pneumonia was the indication for PEG placement, and was
the most common medical indication.19 The present
ﬁnding are consistent with other results; therefore the
medical situation in Japan might be quite similar to that
in the USA. Indeed, PEG placement to the elderly with
repeating aspiration pneumonia or not eating voluntarily with cerebrovascular disease or dementia is indicated
in “Guideline of PEG in Japan.”16 In the present study,
the questions did not specify the stage of disorders or
the level of conditions; therefore our results should be
interpreted with caution. However, it is certain that
there is no consensus among Japanese geriatricians
about tube feeding for the elderly with advanced
dementia and there is an urgent need to develop guidelines to decide the risk/beneﬁt ratio in the individual
patient to optimize the timing and route of nutritional
support. Thus, the indication for tube feeding in the
elderly should be widely discussed in the future and
hence a guideline should be established to describe the
indication of tube feeding in more detail.
“Guideline of parenteral and EN for elderly in
Europe” indicates PEG placement if EN is anticipated
for longer than 4 weeks.17,18 In contrast, the present
study showed that approximately 80% of the geriatricians consider that survival more than 12 weeks should
be expected for PEG placement. PEG is better than
NGT for swallowing rehabilitation, and PEG placement

Conference members for decision making of tube feeding according to place of employment

No. conference members;
mean 1 standard deviation
(total 12 occupations)
Conference members
Attending physician
Primary nurse
Otolaryngologist
Certiﬁed nurse of dysphagia nursing
Physical therapist
Occupational therapist
Speech therapist
Dietician
Pharmacist
Discharge planning coordinator‡
Medical social worker
Care manager

Table 3

Figure 1 Do you organize a multidisciplinary conference
before introducing tube feeding?

0%

Every time
20.9%

feeding by PEG.7,8,10,12 In addition, “Guideline of
parenteral and EN for elderly in Europe” does not recommend enteral nutrition to persons with severe
dementia as a result of more risks than beneﬁts for
persons with severe dementia, and occasionally in early
and moderate dementia to ensure energy and nutrient
supply and to prevent undernutrition.17,18 In the present
study, we found that approximately 45% of the geriatricians considered that dementia patients with loss of
appetite or apraxia for eating should be on tube feeding
and that 65% of the geriatricians considered that
aspiration-prone frail elderly without comorbidities
should also be on tube feeding, which is a relatively high
percentage. In a previous study, approximately 60% of
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65

0.80 (0.36–1.78)
1.05 (0.48–2.31)
1.69 (0.46–6.16)
2.35 (0.68–8.15)
1.86 (1.00–3.44)
1.31 (0.68–2.52)
1.30 (0.70–2.42)
0.80 (0.39–1.63)

2.60 (1.39–4.85)

0.94 (0.49–1.80)
2.47 (1.28–4.76)
1.65 (0.76–3.61)

3.91 (2.05–7.44)
1.82 (0.96–3.44)
0.97 (0.37–2.53)
3.07 (1.64–5.76)
2.34 (1.14–4.79)
4.86 (2.34–10.09)
2.70 (1.04–7.00)
1.71 (0.86–3.38)
1.18 (0.54–2.59)
1.75 (0.93–3.30)
2.13 (1.15–3.95)
1.24 (0.67–2.29)

1.15 (0.52–2.57)
0.78 (0.41–1.52)
0.56 (0.23–1.34)
1.84 (0.66–5.13)
0.82 (0.48–1.42)
1.23 (0.69–2.19)

0.98 (0.56–1.74)

0.89 (0.46–1.74)

3.24 (1.81–5.78)

1.36 (0.78–2.38)
4.57 (2.52–8.29)
2.16 (1.11–4.23)

3.89 (2.16–6.99)

1.63 (0.93–2.87)
1.30 (0.59–2.86)
2.08 (1.19–3.66)

2.19 (1.16–4.14)
3.47 (1.74–6.91)
2.96 (1.28–6.83)
2.12 (1.11–4.06)

1.93 (0.85–4.39)
2.36 (1.29–4.31)
2.82 (1.62–4.92)

2.86 (1.63–5.01)
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5.31 (2.69–10.48)

4.68 (1.36–16.12)
7.22 (2.94–17.71)
5.60 (2.94–10.65)

3.59 (1.82–7.06)
6.63 (3.27–13.45)
6.84 (3.02–15.50)
5.96 (2.24–15.84)

2.95 (1.49–5.88)
2.89 (1.37–6.09)
2.28 (1.23–4.22)

4.48 (2.37–8.46)

1.48 (0.80–2.72)
3.82 (2.01–7.27)
4.75 (2.43–9.32)

8.71 (3.99–19.00)

1.44 (0.64–3.21)

1.18 (0.64–2.18)

1.52 (0.62–3.77)
1.02 (0.48–2.16)
1.17 (0.39–3.53)
4.03 (0.90–18.05)
1.01 (0.56–1.83)
0.80 (0.44–1.46)

Every time
Participating occupation
Few
Multidisciplinary
OR (95% CI)
OR (95% CI)

Dependent variables: the indication for tube feeding and interventions for dysphagia before introducing tube feeding.
Independent variables: frequency and the conference members (ref, non conference; 1, occasional and less than ﬁve different
health-care professionals; 2, occasional and ⭌5 different health care professionals; 3, every time and less than ﬁve different
health-care professionals; 4, every time and ⭌5 different health-care professional. Adjusted for sex, place of employment and
clinical experience. †The period expected to survive after PEG was divided into two groups. (1: ⭌12 weeks, 0: <12 weeks).
‡
Number of intervention items were divided into two groups, which was used median value into 15 items. (1: ⭌6 items, 0: <6
items). CI, conﬁdence interval; OR, odds ratio; TF, Tube Feeding.

Is the following disorder an indication for TF?
Head injury or facial trauma
Ref
1.02 (0.55–1.89)
Oropharyngeal malignancy
Ref
0.96 (0.56–1.66)
Neurological disorder
Ref
0.72 (0.34–1.52)
Stroke
Ref
1.41 (0.68–2.90)
Dementia
Ref
0.83 (0.54–1.28)
Aspiration-prone frail elderly
Ref
0.99 (0.63–1.55)
without comorbidity
Malnutrition in frail elderly
Ref
0.77 (0.49–1.22)
without comorbidity
How long does a patient need to Ref
0.85 (0.50–1.43)
survive after PEG placement?
⭌12 weeks†
Intervention for swallowing disorder before using TF
Ref
2.07 (1.33–3.20)
No. intervention items,
⭌ 6 items‡
Consultation
To otolaryngologist
Ref
1.13 (0.72–1.77)
To speech therapist
Ref
1.51 (0.93–2.46)
Ref
1.18 (0.65–2.14)
To certiﬁed nurse of
dysphagia nursing
Test
Repetitive saliva swallowing
Ref
1.62 (0.98–2.66)
test
Water swallowing test
Ref
2.08 (1.32–3.28)
Video endoscopy
Ref
1.53 (0.83–2.82)
Video ﬂuorography
Ref
1.62 (1.03–2.56)
Practice and education
Oral ice-massage
Ref
1.19 (0.67–2.10)
Swallowing exercise
Ref
1.81 (0.97–3.39)
Vocalization exercise
Ref
1.55 (0.71–3.41)
Using semi-solid and liquid
Ref
1.83 (1.13–2.96)
foods
Thickening agent
Ref
1.26 (0.73–2.21)
Positioning
Ref
1.46 (0.94–2.26)
Ref
2.48 (1.59–3.88)
Appropriate approach for
swallowing
Ways to coping when the
Ref
1.48 (0.95–2.29)
aspiration

Conference
Non Occasional
Participating occupation
Few
Multidisciplinary
OR (95% CI)
OR (95% CI)

Table 4 Multivariate-adjusted odds ratios and 95% conﬁdence intervals for frequency and the conference
members according to the indication for tube feeding and interventions for dysphagia before using tube feeding

Indications and practice of tube feeding
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in patients with stroke and oropharynegeal malignancy
was associated with better prognosis; therefore PEG
placement is recommended for these disorders by the
European guideline.20 We did not investigate how long
PEG is placed in each condition. Thus, knowledge of
geriatricians for tube feeding or PEG placement was not
sufﬁciently explored in the present study; however, a
period of PEG placement should be considered in each
condition.
In Japan, requests for PEG to facilitate care are prevalent, because the staff in nursing homes tend to prefer
PEG to time-consuming oral feeding. A multicenter
study in the USA showed that feeding tube insertion is
independently associated with both clinical characteristics of residents and ﬁscal, organizational and demographic features of nursing homes.4 Therefore, these
situations might have affected the decision making of
geriatricians for tube feeding. Unfortunately, we did not
include the question whether or not the request from
nursing homes might have affected the decision making
for tube feeding in dementia patients. Therefore, we
should ask this question next time.
Regarding interventions for swallowing disorder, the
mean number of interventions for swallowing disorder
before introducing tube feeding was six items, which are
not so many. Among the 15 items of interventions
before introducing tube feeding, over 70% of the geriatricians answered that “Thickening agent” and “Using
semi-solid and liquid foods” were afforded to patients
with swallowing disorder. In contrast, consultation with
other specialists was not frequently carried out, and care
to improve swallowing dysfunction, such as “oral icemassage,” “swallowing exercise” and “vocalization exercise” was not usually carried out either. Therefore, from
these data, we think that more interventions would be
necessary to care for patients with dysphagia by consulting specialists and multidisciplinary approach.
It is interesting to note the relationship between multidisciplinary conference and knowledge and practice
for tube feeding for the elderly. In the present study, we
showed that those who have a multidisciplinary team
conference for a patient indicated for tube feeding
tended to carry out more “interventions for dysphagia
before tube feeding” compared with the reference group
after multivariate adjustment. Furthermore, the data
showed that geriatricians who organize a conference
with different health-care professionals carried out
more interventions for dysphagia before tube feeding,
irrespective of the frequencies of conference. The
present study also showed that although there were no
differences in the number of conference members and
interventions between the geriatricians working in an
acute hospital and those in a clinic before introducing
tube feeding, the percentage of geriatricians who organized a multidisciplinary conference before introducing
tube feeding was higher in the hospital than in the
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(6.3%), colon diverticulum (4.2%), Mallory–Weiss syndrome (4.2%) and hemorrhoid (2.1%), and 21.2%
remained uncertain. As shown in Table 1, 17 cases and
71 controls were taking antithrombotic drugs. Of them,
aspirin was most frequently prescribed both in case and
control groups. There was no signiﬁcant difference
between case and control groups in the prescription rate
of antithrombotic drugs (c2 = 0.20, P = 0.65) and that of
aspirin (c2 = 0.43, P = 0.51). Furthermore, unadjusted
logistic regression analyses showed that antithrombotic
drug use and antiulcer drug use was not associated with
gastrointestinal hemorrhage. The odds ratio of antithrombotic drug use for gastrointestinal hemorrhage
was 0.91 (95% CI 0.46–1.81) after adjustment by age, sex
and anti-ulcer drug use. Exclusion of the patients with
cancer-related hemorrhage did not fundamentally inﬂuence the analytical results (data not shown).
This small case–control study showed no association
of admission as a result of gastrointestinal hemorrhage
with the use of antithrombotic drugs or aspirin among
older patients. As most of the patients were managed by
geriatricians in our department, the ﬁnding might be
limited to the particular facility or cohort, but might not
be extended to the general population. It is suggested,
however, that geriatricians can make an appropriate
decision on the indication and management of antithrombotic drugs for older patients. Although no
studies have shown comparable ﬁndings in terms of
gastrointestinal bleeding, geriatric evaluation and management has been reported to be effective to reduce
serious adverse drug events.4 A recent review on the
management of antiplatelet agents5 also recommended
comprehensive strategies to reduce the risk of hemorrhagic complications. Prospective studies with a large
sample size are required to conﬁrm this issue. Nevertheless, it is certain that the use of antithrombotic

© 2012 Japan Geriatrics Society

Age (years)
Men (women = 0, men = 1)
Antithrombotic drugs (no = 0, yes = 1)
Aspirin (no = 0, yes = 1)
Anti-ulcer drugs (no = 0, yes = 1)

77 1 9
120 (63.5%)
71 (37.5)
49 (25.9)
45 (23.8)

78 1 10
29 (61.7%)
16 (34.0)
10 (21.3)
18 (38.2)

兩 751

1.02 (0.98–1.06)
0.93 (0.48–1.79)
0.86 (0.44–1.68)
0.77 (0.36–1.67)
0.67 (0.35–1.29)

Odds ratio
(95% CI)

doi: 10.1111/j.1447-0594.2012.00835.x

Controls (n = 189)

Cases (n = 47)

Table 1 Age, sex and medication use in case and control subjects, and unadjusted odds ratios for gastrointestinal hemorrhage

Recent guidelines recommend the aggressive use of
antithrombotic medications in patients at high risk of
thrombotic events. Although the risk of thrombosis
increases with age, critical bleeding related to antithrombotic drug use is frequently seen in older
patients.1 Thus, guideline-directed use of antithrombotic medications might cause more harm than beneﬁts
among older patients with multiple comorbid conditions.2,3 To increase the beneﬁt-to-harm ratio, geriatricians might take care to stratify the risks and totally
manage the patients. We hypothesized that such geriatricians’ approaches lead to harmless use of antithrombotic medications. For this purpose, we carried out a
case–control study to investigate the association
between gastrointestinal hemorrhage and antithrombotic drug use.
We analyzed the inpatient registry of the Department
of Geriatric Medicine, University of Tokyo Hospital
between 1996 and 2007 (2249 patients) to identify
patients 360 years-of-age who were admitted to the
department as a result of gastrointestinal hemorrhage.
The database was searched using the keywords of gastrointestinal hemorrhage, melena, hematemesis and
anemia. Then, medical records of the extracted patients
were reviewed. Finally, a total of 47 patients were
deﬁned to fulﬁl the criteria. Next, using risk-set sampling, we selected four controls per case matched for
age, sex and the timing of hospitalization from the same
inpatient registry. The data were obtained on prescriptions of antithrombotic drugs (aspirin, warfarin, cilostazol and ticlopidine) and anti-ulcer drugs (proton pump
inhibitors and H2 blockers), and comorbid conditions.
Among the cases, causes of gastrointestinal hemorrhage were ulcer (48.9%), cancer (8.5%), ischemic colitis
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Hypoglycemia most likely occurs in the elderly as a
result of poor glucose tolerance. The most common
cause of hypoglycemia in elderly patients is antidiabetic
drugs. Adrenal insufﬁciency, insulinoma and pituitary
insufﬁciency are rare causes of hypoglycemia in older
age.1 Particularly in old patients, non-speciﬁc ﬁndings,
such as weakness, fatigue and loss of appetite caused by
pituitary insufﬁciency, might be attributed to aging.2
Here, we reported an elderly patient with diabetes mellitus and hypopituitarism, presenting with refractory
hypoglycemia and acute renal failure under therapy with
oral antidiabetic drugs.
A 67-year-old woman was referred to geriatric clinic
with symptoms of confusion, irritability, slowness of
speech and movements, loss of appetite, nausea, and
vomiting. A physical examination of her vital signs
showed blood pressure 80/50 mmHg, pulse rate 104/
min, body temperature 37.7°C and respiration 24/min.
The patient was lethargic with incomplete cooperation
(Karnofsky performance score of 30%). She had been
taking metformin 2000 mg/day and gliclazide 30 mg/day
with the diagnosis of diabetes for 2 years. In the biochemical examination, blood glucose, blood ureanitrogen, creatinine, sodium and potassium were
32 mg/dL, 60 mg/dL, 3.2 mg/dL, 132 mmol/L and
4.9 mmol/L, respectively. After she was admitted to the
geriatric clinic, her glucose infusion was given. Our
initial evaluation of the clinical and laboratory parameters suggested that it could be acute renal failure as a
result of dehydration and hypoglycaemia, which were
the consequence of the prolonged effect of gliclazide.
For this reason, oral antidiabetic drugs were discontinued, and glucose infusion was carried out. During her
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clinical follow up, we realized that her kidney functions
had substantially increased. However, hypoglycemia
persisted. Afterwards, all of the persistent hypoglycemia,
hyponatremia and hypotension were evaluated, and the
results were considered to be hypocortisolemia. The
patient’s other laboratory results, which were obtained
during a hypoglycemia period, are presented in
the Table 1. The basal serum cortisol (1.38 mg/dL)
and adrenocorticototropic hormone levels (less than
0.3 U/L) showed strong evidence of cortisol deﬁciency.
Due to these results, pituitary insufﬁciency was diagnosed. However, magnetic resonance imaging and
magnetic resonance angiography did not show any
structural or vascular abnormalities in the hypophysis
and brain. Once prednisolone (7.5 mg/day) treatment

All the laboratory results were measured between 08.00 hours
and 09.00 hours, and conﬁrmed by a second determination.
FSH, follicule stimulating hormone; GH, growth hormone;
IGF1, insulin-like growth factor-1; LH, luteinizing hormone;
PRL, prolactin; TSH, thyroid stimulating hormone;
T4, thyroxine.

3–20 ng/mL
25.8–134.8 mIU/mL
7.7–58.5 mIU/mL
5–54.7 pg/mL
0.9–7.1 ng/mL
3–28 mU/mL

Normal range
6.2–19.4 ug/dL
0.4–4.2 uIU/mL
10.3–23.2 pmol/L
1.73–5.11 mg/L

Blood cortisol
TSH
Free T4
IGF-1
GH
PRL
FSH
LH
Estradiol
C peptide
Insuline

1.38 ug/dL
0.055 uIU/mL
13.24 pmol/L
1.00 mg/L
<3 mg/L
0.57 ng/mL
2.02 mIU/mL
1.36 mIU/mL
27.96 pg/mL
1.02 ng/mL
2.83 mU/mL

Parameters

Table 1 Endocrinological laboratory results

Pituitary insufﬁciency: A cause of hypoglycemia in an elderly
diabetic patient

1 Garcia Roriguez LA, Jick H. Risk of upper gastrointestinal bleeding
and perforation associated with individual non-steroidal antiinﬂammatory drugs. Lancet 1994; 343: 769–772.
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Direct vascular action of estrogen
Two estrogen receptor (ER) subtypes, ERa and ERb, have been
identiﬁed and are expressed in the vasculature, and experimental
studies have demonstrated the vasodilator effects of estrogen/ER
through their action on the endothelium, smooth muscle and
extracellular matrix. Estrogen enhances endothelium-dependent
vasorelaxation via increased release of nitric oxide (NO),20–22 endothelium-derived hyperpolarizing factor23 and PGI224,25 and decreased
production of endothelin-1 (Table 1).26 Several studies have demon-

ACTION OF ESTROGEN ON THE CARDIOVASCULAR SYSTEM
Effects of estrogen on cardiovascular risk factors
A number of studies have reported that estrogen therapy in postmenopausal women decreases the serum levels of both total and lowdensity lipoprotein cholesterol while raising high-density cholesterol
and triglycerides, primarily by inﬂuencing the expression of hepatic
apoprotein genes.11,15 Also, estrogen inhibits the lipid peroxidation of
low-density lipoprotein in vitro and in vivo.16,17 Furthermore, estrogen
can modulate glucose metabolism and prevent other risk factors for
CVD, such as obesity (Table 1).18,19

As the effects of estrogen on the cardiovascular system have been
extensively studied and reviewed,11–14 we allocated a small portion of
our research to estrogen, highlighting recent developments. A larger
part of this review focuses on androgens, particularly testosterone, to
discuss the biological role of testosterone in vascular physiology and
pathology in aging men.
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INTRODUCTION
Since the 1940s, it has been recognized that sex steroids have
important roles in the cardiovascular system.1,2 A number of epidemiological studies have shown that sex differences are apparent in the
incidence of atherosclerotic disease. The incidence of cardiovascular
diseases (CVDs), such as hypertension and coronary artery disease, is
lower in younger women than in men of the same age.3–5 However, it
rises after menopause and, with age, catches up to that among
men. These phenomena have been explained by the atheroprotective
action of endogenous estrogen and its deprivation in postmenopausal
women. In the past 20–30 years, many studies have suggested the
efﬁcacy of hormone replacement therapy (HRT) in postmenopausal
women for the prevention of CVD and the putative vasoprotective
effects of estrogen. However, reports from the Heart and EstrogenProgestin Replacement Study (HERS)6 and the Women’s
Health Initiative (WHI)7 denied the efﬁcacy of estrogen therapy
in CVD.
By contrast, the actions of androgens on the cardiovascular system
remain unclear. In the process of atherosclerosis, androgens may exert
complex effects on vessel walls. Both beneﬁcial and detrimental effects
have been reported. For many years, it was widely believed that
androgens have unfavorable roles in the development of atherosclerosis. Recently, however, the link between androgen deﬁciency and
atherosclerosis has been demonstrated in a number of studies.8–10
Various epidemiological and experimental studies have also demonstrated that androgens exert beneﬁcial inﬂuences on CVD via the
direct and indirect action of androgens on the blood vessels.

Keywords: cardiovascular disease; endothelium; estrogen; testosterone; vascular smooth muscle

The incidence of cardiovascular disease (CVD) is lower in younger women than in men of the same age, but it increases after
menopause, implicating the atheroprotective action of endogenous estrogen. Although observational studies have suggested the
efﬁcacy of estrogen therapy in postmenopausal women, placebo-controlled, randomized trials, such as the Women’s Health
Initiative, have not conﬁrmed effects of estrogen therapy on CVD. Conversely, basic, experimental research has progressed and
provided mechanistic insight into estrogen’s action on blood vessels. By contrast, the vascular effects of androgens remain
poorly understood and have been controversial for a long time. In recent years, an increasing body of evidence has suggested
that androgens may exert protective effects against the development of atherosclerosis, at least in elderly men. Epidemiological
studies have shown that the incidence of and mortality due to CVD were increased in elderly men with low testosterone levels,
although the efﬁcacy of androgen therapy remains unknown. Furthermore, recent experimental studies have demonstrated the
direct action of androgens on the vasculature. In this review, we illustrate the effects of sex steroids on the cardiovascular
system, focusing on the action of testosterone on the blood vessels.
Hypertension Research advance online publication, 2 February 2012; doi:10.1038/hr.2012.4
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Inhibition of VSMC migration/proliferation

Endothelium-independent vasorelaxation
Calcium antagonistic

PGI2m
Inhibition of EC apoptosis

Role of the novel ER G protein coupled receptor 30 (GPR30) in the
cardiovascular system
In addition to the two classical ER subtypes, ERa and ERb, a third
membrane-bound and G-protein-coupled ER, GPR30, has been
identiﬁed in human vascular endothelial cells (ECs) and smooth
muscle cells.36–38 Haas et al.37 reported that G-1, a selective stimulator
of GPR30, acutely blocked vasoconstrictor-induced changes in intracellular calcium concentrations and vascular tone, resulting in lowering of blood pressure in normotensive rats. Similar vasodilator
effects of GPR30 have been conﬁrmed in other studies.39–41 It
has also been reported that stimulation of GPR30 blocks VSMC
proliferation.37,42
The vasodilator action of G-1 may be mediated by NO-independent40 and NO-dependent37,39,40 pathways; the latter involves GPR30induced endothelial NO synthase (eNOS) phosphorylation.43 Also, G1 decreases nicotinamide adenine dinucleotide phosphate-stimulated
superoxide production by the carotid and intracranial arteries,
indicating the scavenging effects of GPR30 on superoxide anions.39
In the heart, G-1 reduces ischemia/reperfusion injury and preserves
cardiac function through the phosphatidylinositol 3-kinase/Akt and
extracellular signal-regulated kinase pathways and by eNOS phosphorylation.44,45 Treatment with G-1 for 2 weeks reduced the expression of
angiotensin II type 1 receptor and angiotensin-converting enzyme.40
The non-selective ER antagonist ICI 182780 and selective ER modulators, such as tamoxifen and raloxifene, have been shown to act as
GPR30 ligands.46 Moreover, both GPR30 and ER are required for
estrogen action in some situations, whereas GPR30 can act alone in
the absence of ER,46,47 suggesting a complex network between GPR30
and ER.

strated that estrogen inhibits calcium inﬂux27,28 and stimulates
calcium efﬂux29 in vascular smooth muscle cells (VSMCs), leading
to endothelium-independent vasodilation. Moreover, estrogen inhibits
neointima formation in response to balloon injury30,31 and perivascular cuff placement.32 Endothelial regeneration,33 inhibition of
endothelial apoptosis34 and inhibition of VSMC migration and
proliferation32 may account for the inhibitory effects of estrogen on
neointima formation. Analyses of knockout mice for ERa and
ERb have provided more information regarding the molecular
mechanism of estrogen’s action on the blood vessels.5 Recent
progress in nuclear receptor research has also clariﬁed the
non-genomic action of estrogen on the vasculature,14 such as the
direct interaction of ERa with the regulatory subunit of phosphatidylinositol-3-OH kinase.35

Abbreviations: EC, endothelial cell; EDHF, endothelium-derived hyperpolarizing factor; HDL,
high-density lipoprotein; LDL, low-density lipoprotein; VSMC, vascular smooth muscle cell.

Anti-obese

Anti-oxidant
Glucose metabolism

Endothelin-1k
EDHFm

Endothelium-dependent vasorelaxation
Nitric oxidem

Lipid metabolism
HDL cholesterolm
LDL cholesterolk
Lp (a)k

Vascular action

Risk factors

Table 1 Anti-atherosclerotic effects of estrogen
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ASSOCIATION OF LOW TESTOSTERONE WITH SURROGATE
MARKERS OF ATHEROSCLEROSIS
The mechanisms underlying the epidemiological associations of low
testosterone with CVD are complex and poorly understood. However,
it is assumed that endogenous testosterone has physiological effects on
the blood vessels and exerts atheroprotective effects. Actually, an
increasing body of evidence has shown that low levels of endogenous

ASSOCIATION OF LOW TESTOSTERONE LEVELS WITH CVD
Plasma testosterone levels decrease with aging, and 420% of healthy
men older than 60 years of age have testosterone levels below the
standard range in young men aged 20–30 years.54,55 Lower testosterone levels are associated with cognitive dysfunction, muscle weakness,
anemia, osteoporosis, mood disturbances and impaired general and
sexual health in aging men.56,57 Recently, many studies have demonstrated the relationship of testosterone with CVD, indicating a
consistent inverse relationship between endogenous testosterone and
adverse cardiovascular events.
A case–control study among 117 Indian men aged 30–60 years with
old myocardial infarction showed that testosterone concentrations
were signiﬁcantly lower in the patients with myocardial infarction
than in the control subjects.58 Similar results were reported in men
with acute myocardial infarction.59 Cross-sectional results from the
Massachusetts Male Aging Study (1709 men aged 40–70 years) showed
that serum total and free testosterone levels bear an inverse relationship with CVD, independent of cardiovascular risk factors.60 Recently,
epidemiological studies have found that low testosterone levels are a
predictor of all-cause and cardiovascular mortality in elderly men.61,62
These ﬁndings were followed by studies investigating the incidence of
CVD and testosterone levels.63,64 According to these observations,
endogenous testosterone appears to exert beneﬁcial effects on the
cardiovascular system.

HRT and CVD
Observational studies have suggested that HRT decreases the risk of
CVD in postmenopausal women.48,49 However, large-scale, placebocontrolled, randomized trials, such as the HERS6 and the WHI,7 did
not conﬁrm the ﬁndings of the observational studies. In the WHI,
HRT with conjugated equine estrogen plus medroxyprogesterone
acetate increased the incidence of CVD instead, particularly in
women older than 60 years of age, although women who started
HRT soon after menopause tended to have a decreased risk for
coronary heart disease.50
Additional data from other studies have supported the concept that
the vasoprotective effects of estrogen are evident only when hormone
therapy is initiated soon after the onset of menopause and before the
development of atherosclerosis. In a meta-analysis of hormone therapy, CVD mortality was lower in younger women on hormone
therapy (mean age of 55 years old) than in age-matched controls.51
Women aged 50–59 years who were enrolled in the conjugated equine
estrogen trial of the WHI had signiﬁcantly lower scores for coronary
artery calciﬁcation 8.7 years after randomization than with placebo.52
Two ongoing clinical trials, the Kronos Early Estrogen Prevention
Study53 and the Early Versus Late Intervention Trial with Estradiol
Study (available at http://clinicaltrials.gov/ct2/show/NCT00114517;
accessed 16 November 2011), were designed to examine the timing,
dosage, route and limited duration of administration on patients’
cardiovascular outcomes and to prove the beneﬁts of HRT in atherosclerosis when HRT is initiated soon after menopause. In the near
future, these trials will provide additional insight into HRT and
cardiovascular health in younger postmenopausal women.

Annual Report in 2011

69

CLINICAL EFFECTS OF ANDROGEN REPLACEMENT THERAPY
As early as the 1940s, Lesser2 demonstrated that testosterone administration alleviates symptoms and ECG abnormalities in men with
angina. Subsequent studies have shown that short-term testosterone
administration in men with coronary artery disease results in coronary
artery dilation and resistance to ischemia. Indeed, testosterone infusion into the coronary arteries induces vasodilation,76 and intravenous
administration of testosterone reduces the exercise-induced ischemic
response in men with stable angina.77,78 Furthermore, acute administration of testosterone in men with chronic heart failure reduces
peripheral vascular resistance and cardiac afterload, resulting in an
increased cardiac index.79 Chronic administration of testosterone
also improves functional capacity and symptoms in heart failure
patients.80
Several reports have shown that testosterone administration
improves arterial stiffness and endothelial vasomotor function in
men. Testosterone replacement in hypogonadal men results in acute
(48 h) and chronic (3 months) decreases in pulse wave velocity.71 It
was also reported that testosterone replacement in men with coronary
heart disease and low plasma testosterone decreased radial and aortic
augmentation indices.81 Acute intravenous infusion82 and 8-week oral
administration of testosterone83 improved ﬂow-mediated vasodilation
of the brachial artery.
Testosterone therapy in hypogonadal men with type 2 diabetes
mellitus suppressed the production of inﬂammatory cytokines by
circulating monocytes.84 A randomized, placebo-controlled, doubleblind trial of 184 men with hypogonadism and metabolic syndrome
showed that intramuscular administration of testosterone undecanoate decreased plasma levels of interleukin-1b, tumor necrosis factor-a
and C-reactive protein in association with reductions in body mass
index and waist circumference, while interleukin-6 and interleukin-10
did not change signiﬁcantly.85
Taken together, testosterone administration, at least in hypogonadal
men, may have a favorable vascular effect, including endotheliumdependent or -independent vasodilation and reduction of arterial
stiffness and inﬂammatory markers. In contrast, the effects of testosterone replacement on the progression of carotid intima-media
thickness or other atherosclerotic lesions, as well as on CVD risk,86
are unknown.

androgens are associated with atherosclerosis progression in elderly
men. Carotid artery intima-media thickness, a common marker of
clinical and subclinical atherosclerosis, has been shown to be
correlated inversely with testosterone levels.65–67 Demirbag et al.68
reported a similar ﬁnding by examining the intima thickness of the
thoracic aorta in older men. Similarly, in the Rotterdam Study
population, Hak et al.69 demonstrated that both bioavailable and
total testosterone levels were negatively associated with calciﬁed
deposits in the abdominal aorta in men older than 55 years of age.
Arterial stiffness, measured as pulse wave velocity or augmentation
index, is a predictor of cardiovascular events.70 Yaron et al.71 reported
that age- and blood pressure-adjusted pulse wave velocity was signiﬁcantly higher in hypogonadal men. Similarly, low testosterone
levels in male hemodialysis patients were associated with increases
in pulse wave velocity and CVD mortality.72 Clinical and preclinical
evidence exists linking endothelial dysfunction to androgen deﬁciency.
In 187 Japanese men aged 47±15 (s.d.) years, ﬂow-mediated dilatation of the brachial artery, a reliable marker of endothelial function,
was positively correlated with plasma testosterone levels, independent
of other atherosclerosis risk factors.73 Comparable results were
reported from Europe74 and speciﬁcally from Turkey.75
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Effects of testosterone on ECs
Several reports have implicated the effects of testosterone on endothelial regeneration. Cai et al.98 demonstrated that testosterone induced
time- and dose-dependent proliferation of human aortic ECs via an
AR-dependent pathway. In young hypogonadal men, low testosterone
levels were associated with a small number of endothelial progenitor
cells,99 and testosterone replacement was able to increase the number
of progenitor cells.100 The synthesis and release of vasoactive substances by EC may have a role in these effects. Of the substances
synthesized by EC, NO is a critical molecule that regulates vascular
tone and atherosclerosis, and it is a major target of testosterone. It has
been reported that testosterone-induced endothelium-dependent
vasodilation is mediated in part by NO.101 We recently demonstrated
that testosterone rapidly induces NO production via AR-mediated
activation of eNOS in human aortic ECs.89 Furthermore, we showed
that AR directly interacts with the p85 subunit of phosphatidylinositol
3-kinase, resulting in phosphorylation/activation of Akt/eNOS signaling. Taking together with our preliminary observation about the
involvement of extracellular signal-regulated kinase 1/2 signaling and
[Ca2+]i in AR-dependent eNOS activation, quite similar signaling
pathways to those for estrogen can be proposed for testosterone
(Figure 1), although some of these pathways should be veriﬁed in
further studies. The genomic action of testosterone in ECs has not
been studied extensively.

Effects of testosterone on animal models of atherosclerosis and
neointima formation
It has been demonstrated that the administration of testosterone in
castrated male rabbits that were fed a high-cholesterol diet reduced
aortic atherosclerosis, largely independent of plasma lipids.92,93 In
addition, neointima formation after coronary balloon injury in swine
was increased by castration and was reversed by testosterone replacement.94 Regarding the role of AR, conﬂicting ﬁndings have been
reported. Nathan et al.95 demonstrated the inhibitory effects of
testosterone on fatty streak formation in castrated low-density
lipoprotein receptor-deﬁcient male mice, but the effects of testosterone were abrogated by treatment with an aromatase inhibitor,
suggesting that estradiol converted from testosterone had a major
role. Conversely, Qiu et al.91 showed that nonaromatizable dihydrotestosterone suppressed atherosclerosis formation in castrated male
rabbits, indicating a role for AR. Exaggerated vascular remodeling in
AR-deﬁcient mice, in response to angiotensin II infusion, also suggests
an important role for AR.96 A recent study by Bourghardt et al.97 may
provide a hint in addressing this issue. They administered testosterone
in AR-deﬁcient mice with apolipoprotein E-deﬁcient backgrounds and
showed that testosterone reduced atherosclerotic lesions, both in
AR-deﬁcient and castrated wild-type male mice, but testosterone
was less effective in AR-deﬁcient mice, suggesting AR-dependent
and -independent mechanisms.

DIRECT EFFECTS OF TESTOSTERONE ON VASCULAR WALLS
Risk factors, such as metabolic syndrome, may partly explain the
association of low testosterone with CVD. As the relationship between
testosterone and metabolic syndrome has been extensively
reviewed,87,88 this section focuses on the direct effects of testosterone
on the vascular wall and the underlying molecular mechanism.
As mentioned above, testosterone therapy can improve vascular
function and several markers of atherosclerosis in men. Therefore,
vascular ECs, VSMCs and macrophages may be targets of androgen’s
actions. Indeed, androgen receptor (AR) has been shown to be
expressed in these cells.89–91
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Effects of testosterone on VSMCs
Most of the rapid vasodilator effects of testosterone are endothelium
independent and thus are attributable to its action on VSMCs.
In particular, vasodilator responses to pharmacological concentrations
of testosterone seem to be AR independent. Yue et al.104 reported
that the relaxing response of rabbit coronary arteries to testosterone
was signiﬁcantly inhibited by the potassium-channel inhibitor barium
chloride but not by the inhibition of NO synthesis or by removal
of the endothelium. Several groups have shown that testosterone
inhibits the agonist-induced rise of [Ca2+]i in VSMCs, as has been
documented for estrogen. Crews and Khalil28 reported that testosterone at supra-physiological doses (10–100 pmol l–1) signiﬁcantly
suppresses the vasoconstriction of porcine coronary artery strips
induced by prostaglandin F2a or by KCl, in parallel with the inhibition
of Ca2+ entry. Hall et al.105 demonstrated, using the A7r5 VSMC
cell line, that testosterone and dihydrotestosterone selectively suppressed Ca2+ entry via L-type Ca2+ channels. Similar results have
been reported in different experimental conditions by other
groups.106–108
The involvement of potassium channels in testosterone-induced
vasodilatation has also been studied by many researchers.109–111
Cairrao et al.112 reported that an AR antagonist, ﬂutamide, and an
adenosine triphosphate-sensitive potassium-channel inhibitor, glibenclamide, had no inﬂuence on the testosterone relaxant effect, whereas
a voltage-sensitive potassium-channel inhibitor, 4-aminopyridine,
decreased this effect of testosterone. Opening of voltage-sensitive
potassium channels induces hyperpolarization of the plasma membrane, which in turn may lead to the closing of L-type Ca2+ channels.
These pharmacological studies, most of which used chemical inhibitors, may be strengthened by studies employing molecular-targeting
strategies.

It has been reported that testosterone increases the number of ECs
secreting endothelin-1,102 although its contribution to the modulation
of vascular tone and of CVD is unknown. Testosterone at physiological concentrations seems to have a beneﬁcial inﬂuence on the
hemostatic system through tissue plasminogen activator expression
and inhibition of plasminogen activator inhibitor type 1 secretion by
human umbilical vein ECs.103

Figure 1 Signal transduction pathways of eNOS activation by estradiol and
testosterone in vascular endothelial cells. AR, androgen receptor; E2,
estradiol; eNOS, endothelial NO synthase; ERa, estrogen receptor a; ERK,
extracellular
signal-regulated
kinase;
NO,
nitric
oxide;
PI3K,
phosphatidylinositol 3-kinase; T, testosterone. Dotted curves indicate the
plasma membrane. Dotted arrows indicate probable but undetermined
pathways.
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TESTOSTERONE DEFICIENCY AND CVD IN WOMEN
An age-related reduction in circulating levels of androgens occurs in
women as well.122 However, it is unclear whether this decline adversely
affects vascular health in women. Higher serum testosterone concentrations, within the physiological range, have been associated with
lower carotid intima-media thickness,123 suggesting potential protective effects of endogenous testosterone on cardiovascular health in
pre- and postmenopausal women. Conversely, it is well known that
women with polycystic ovary syndrome, who exhibit high androgen
levels, are at a higher risk for CVD. Some studies have reported that
high testosterone is associated with an adverse CVD risk factor proﬁle
in postmenopausal women, irrespective of polycystic ovary syndrome.3,124 Polymorphism of the (CAG)n repeat of the AR gene
was associated with CVD and risk factor proﬁles in postmenopausal
women.125 Thus far, evidence is lacking for an association of testosterone with CVD events in women, and it is uncertain whether
testosterone could be used as a postmenopausal hormone therapy.

POSSIBLE HARMFUL EFFECTS OF TESTOSTERONE ON
BLOOD VESSELS
Although many studies have shown the beneﬁcial effects of testosterone on the blood vessels, as mentioned above, other studies have
suggested that long-term administration of testosterone may elicit
harmful effects, especially vasoconstriction via upregulation of thromboxane A2,116 norepinephrine synthesis,117 angiotensin II118 and
endothelin-1.102 It has been also reported that testosterone accelerates
vascular remodeling119 and stimulates renal prohypertensive processes,
including the renin–angiotensin–aldosterone system.120 Recent metaanalyses have revealed that CVD events were not different between
testosterone and placebo groups,86,121 indicating the complexity of
testosterone therapy, as was shown for estrogen therapy in women.

Accumulation of VSMCs in damaged vascular layers is a critical
process in the development of atherosclerosis and is closely related to
hypertension and its complications. Many, but not all, of the previous
studies indicated that testosterone might inhibit VSMC growth. Hanke
et al.113 reported, using an ex vivo organ culture system, that testosterone at 10–100 ng ml–1 signiﬁcantly inhibited neointima formation in
association with increased expression of AR in endothelium-denuded
rabbit aortic rings after 21 days of incubation. Somjen et al.114 demonstrated the dose-dependent inhibitory effects of dihydrotestosterone and
membrane-impermeable testosterone on DNA synthesis in cultured
VSMCs derived from the human umbilical artery, suggesting a role for
membrane AR. The above-mentioned study by Tharp et al.94 showed
that the expressions of protein kinase C delta and p27 (kip1) were
increased in coronary artery sections of testosterone-treated swine.
Androgen-responsive genes directly regulated by AR in VSMCs
have not been determined, except for AR itself. However, we recently
found that growth arrest-speciﬁc gene 6 was transactivated by testosterone in human VSMCs via binding of AR to the promoter region of
the growth arrest-speciﬁc gene 6.90 In this study, testosterone inhibited
inorganic phosphate-induced VSMC apoptosis, leading to the suppression of VSMC calciﬁcation. To further elucidate the mechanism
underlying the effects of testosterone on the cardiovascular system,
identiﬁcation of androgen-responsive genes in VSMCs, as well as in
ECs, is required in future studies.
Natoli et al.115 investigated, using human aortic VMSCs, and found
that testosterone signiﬁcantly reduced collagen and ﬁbrillin-1 deposition, while it had no effect on elastin. They also found that testosterone increased the expression of matrix metalloproteinase-3, which has
an important role in vascular remodeling.
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CONCLUSION
In this review, we illustrated the sex hormones’ effects on the
cardiovascular system, focusing on the action of testosterone on the
blood vessels. Endogenous androgens, as well as estrogen, may display
favorable effects on the vasculature, but whether HRT protects aging
men and women from CVD is still unknown. Although testosterone
administration seems to have diverse or contradictory effects in
younger men and women, androgen therapy may provide hope for
elderly hypogonadal men. This issue will remain unclear unless clinical
trials of testosterone therapy are conducted. Also, progress in basic
research on hormonal effects on blood vessels is essential to understanding the role of sex hormones in the development of CVD.
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Previous studies have assessed the risk factors for falls in
community-dwelling elderly,1–3 but not in geriatric outpatients, and history of falls, physical ability and living
environment were found to be predictors of falls. Outpatients have different characteristics from communitydwelling elderly, and previous studies have not assessed
whether medical comorbidity and therapeutic drugs

Introduction
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1

might be risk factors for falls. Falls in patients on medication are complicated, because some drugs, such as
aspirin, can cause serious bleeding when they have injurious falls, and others, such as antihypertensive4 and
hypoglycemic5,6 agents, can cause falls.
Previously, we reported that polypharmacy was associated with the tendency for falls using four indices of
fall tendency in a cross-sectional setting in geriatric
outpatients,7 though that study did not evaluate fall
occurrences, and also not in a longitudinal manner.
Therefore, we aimed at investigating whether polypharmacy was predictive of fall occurrences in a prospective
fashion. For this purpose, we followed geriatric outpatients for up to 2 years, and assessed whether polypharmacy is a risk for fall occurrence, together with other
risks.

Keywords: bone/musculo-skeletal, elderly, falls, geriatric medicine, internal medicine,
polypharmacy.

Conclusion: In geriatric outpatients, polypharmacy is associated with falls. Intervention
studies are needed to clarify the causal relationship between polypharmacy, comorbidity
and falls. Geriatr Gerontol Int 2011; ••: ••–••.

Results: A total of 32 patients experienced falls within 2 years. On univariate analysis,
older age, osteoporosis, number of comorbid conditions and number of drugs were
signiﬁcantly associated with falls within 2 years. On multiple logistic regression analysis,
the number of drugs was associated with falls, independent of age, sex, number of
comorbid conditions and other factors that were signiﬁcantly associated in univariate
analysis. A receiver–operator curve evaluating the optimal cut-off value for the number of
drugs showed that taking ﬁve or more drugs was a signiﬁcant risk.

Methods: A total of 172 outpatients (45 men and 126 women, mean age 76.9 1 7.0 years)
were evaluated. Physical examination, clinical history and medication proﬁle were obtained
from each patient at baseline. These patients were followed for up to 2 years and falls
were self-reported to their physicians. The factors associated with falls were analyzed
statistically.

Objective: To investigate the predictors of falls, such as comorbidity and medication, in
geriatric outpatients in a longitudinal observational study.
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Values are expressed as mean 1 standard deviation.
In order to analyze the relationship between falls and

Data analysis and statistical methods

The present study was approved by the Institutional
Review Board of the Research Institute of Aging
Science. We obtained written consent from all participants and/or their guardians.

Ethical consideration

After enrolment, the patients were examined for two
indices to investigate the fall tendency. These were (i) a
questionnaire of the 22 items portable fall risk index;8
and (ii) the 13 points simple screening test to assess the
fall tendency.3

Indices of fall tendency

During the follow-up period, the patients and their
family members responded to the annual questionnaire
asking about the occurrence of falls within the past year.
The questionnaire was repeated for 2 years.

Occurrence of falls

From 2006 to 2007, a total of 190 consecutive patients
aged 65 years or older who were receiving treatment for
chronic diseases, such as hypertension, dyslipidemia,
diabetes and osteoporosis, who were seen every
2–4 weeks at the outpatient clinic of the Research Institute of Aging Science, Tokyo, were enrolled. All the
patients were able to walk independently and their condition was stable. Patients who had acute illness or overt
dementia were excluded. Anthropometric and medical
information including past history of stroke, myocardial
infarction, malignancy and prescribed drugs was
obtained from each patient at baseline from the medical
chart recorded by the physician in charge. However, 18
patients were excluded, because they were lost to follow
up soon after enrolment and the medical information
was not fully obtained. All prescribed drugs had not
been changed in the included patients for at least
2 months before enrolment. The patients were followed
up for 2 years.

Patients

Methods

The validity of two novel indices of fall tendency, the
22 items fall risk index8 and the 13 points simple screening test,3 which were used in our previous study, have
been conﬁrmed in community-dwelling elderly, but not
in geriatric outpatients. Therefore, in the present investigation, the association of these two indices with falls
was also evaluated to conﬁrm their validity in geriatric
outpatients in a longitudinal study.

© 2011 Japan Geriatrics Society

Baseline medical information and two indices of fall
tendency were evaluated in 172 patients (Table 1).
Drugs prescribed in less than 5% of the patients are not
shown. Because only patients who were in a stable
condition and were able to walk independently were
included, patients with Parkinson’s disease, severe
paresis or painful arthralgia were not included. Calcium
channel blockers prescribed in the present study
were all long-acting agents, and the prescribed aspirin
dosage was 100 mg in all cases. Only a few patients were
receiving insulin therapy, sulfonylureas, angiotensin
converting enzyme inhibitors, b-blockers, a-blockers,
non-steroidal anti-inﬂammatory drugs or anticoagulants. No patients were taking neuroleptics or antiparkinsonian drugs.
After 1 year, all patients, except for one who died of
congestive heart failure, were followed up (n = 171,
follow-up rate 99.4%). Falls occurred in 22 patients.
Only a higher age was associated with falls within 1 year
on univariate analysis (non-fallers: 76.4 1 6.8 years,
fallers: 81.0 1 6.9 years, P = 0.004).
After another year (2 years after enrolment), one
patient had died of lung cancer, and ﬁve patients were
lost to follow up. A total of 165 patients were evaluated
(follow-up rate 95.9%), and 10 patients had fallen
during the second year; thus a total of 32 patients had
fallen within 2 years. As shown in Table 2, higher
age, osteoporosis, number of comorbid conditions and
number of drugs were signiﬁcant factors associated with
falls. To determine the association of falls with these
signiﬁcant factors, multivariate logistic regression
analysis was carried out, and as shown in Table 2, the
number of drugs was the only factor that was signiﬁcantly associated with falls within 2 years.
As polypharmacy was assumed to be a risk for falls
within 2 years, the cut-off of the number of the drugs
was analyzed. Figure 1 shows the ROC curves to deﬁne
the optimal cut-off point in relation to falls within

Results

comorbidity or drugs, variables were compared using
Student’s t-test or c2-test as appropriate. Signiﬁcant
factors found in univariate analysis were included in
multivariate logistic regression analysis to determine
the association of falls with other variables. Receiver–
operating curve (ROC) analysis was carried out to identify the optimal cut-off value of the number of drugs
for predicting falls within 2 years. The value with the
highest sum of sensitivity and speciﬁcity was used as the
optimal cut-off value. Logistic regression analysis was
carried out to assess the validity of the two indices of fall
tendency, adjusted by age and sex. P-values <0.05 were
considered statistically signiﬁcant. Data were analyzed
using JMP version 8.0.1 (SAS Institute, Cary, North
Carolina, USA).
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76.3 1 6.9
22.7 1 3.3
1.8 1 1.1
2.8 1 2.7
72.9%
62.4%
47.3%
12.8%
30.8%
2.3%
0.8%
5.3%
33.3%
33.3%
23.5%
19.0%
4.6%
3.8%
5.3%
16.7%

80.0 1 6.9
22.7 1 3.1
2.3 1 0.9
4.9 1 2.5
78.1%
71.8%
40.6%
18.8%
56.3%
9.4%
6.3%
3.1%
46.9%
37.5%
28.1%
24.1%
9.4%
12.1%
12.1%
28.1%

Fallers
(n = 32)
0.007
0.98
0.009
<0.0001
0.66
0.41
0.56
0.40
0.01
0.09
0.10
0.99
0.16
0.68
0.65
0.61
0.38
0.80
0.23
0.14

P-value (Fallers vs.
Non-fallers)

1.08
1.39
3.12
1.63
1.29
5.04

© 2011 Japan Geriatrics Society

2 years: the area under the ROC was 0.731, and the
optimal cut-off value of the number of drugs was ﬁve
(sensitivity 0.576, speciﬁcity 0.788). Logistic regression
analysis showed that taking ﬁve or more drugs was
signiﬁcantly associated with an increased risk of falls
(odds ratio 4.5, 95% CI 1.7–12.2) after adjustment for
age, sex, osteoporosis and number of comorbid conditions (Table 2).
Also, the association between falls and two indices of
fall tendency was evaluated to conﬁrm the validity of
each index in geriatric outpatients. As both indices
included the questionnaire asking whether patients

1.06
0.98
2.76
0.90
1.30
–

(0.99–1.13)
(0.29–3.23)
(0.92–7.38)
(0.55–1.47)
(1.08–1.57)*

Adjusted odds
ratio (95% CI)
1.06
0.75
3.02
0.99
–
4.50
(1.66–12.2)†

(0.99–1.13)
(0.23–2.38)
(0.96–6.15)
(0.62–1.56)

Adjusted odds
ratio (95% CI)

兩

3

were “taking ﬁve or more drugs,” the number of drugs
was excluded from this analysis because of duplication
in the statistical model. As shown in Table 3, the 22
items fall risk index showed a tendency towards an
association with falls within 2 years, odds ratio 1.12
(95% CI 1.00–1.26; P = 0.05), whereas the 13 points
screening test was signiﬁcantly associated with falls after
adjustment for age, sex and other factors signiﬁcantly
associated in the univariate analysis. Therefore, these
indices are considered to be good predictors of falls in
geriatric outpatients, as has been shown in communitydwelling elderly subjects.

(1.03–1.13)†
(0.56–3.48)
(1.43–6.84)†
(1.14–2.32)*
(1.12–1.48)‡
(2.25–11.3)‡

*P < 0.05, †P < 0.005, ‡P < 0.0005. CI, conﬁdence interval.

Age (/1 year)
Sex (male = 0, female = 1)
Osteoporosis (n = 0, Y = 1)
No. comorbid conditions (/disease)
No. drugs (/drug)
Five or more drugs (n = 0, Y = 1)

Unadjusted odds
ratio (95% CI)

Table 2 Logistic regression analysis of association of falls within 2 years with age, sex, other signiﬁcant factors
found in univariate analysis, and polypharmacy

Values are expressed as mean 1 SD (n = 165).

77.0 1 7.0
22.7 1 3.2
1.9 1 1.1
3.2 1 2.8
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–

Non-fallers
(n = 133)

Characteristics and univariate analysis of association with fallers and non-fallers within 2 years and risk

Age (years)
Body mass index (kg/cm2)
No. comorbid conditions
No. drugs
Female (n = 122)
Hypertension (n = 106)
Dyslipidemia (n = 76)
Diabetes (n = 23)
Osteoporosis (n = 59)
History of stroke (n = 6)
History of myocardial infarction (n = 3)
History of cancer (n = 8)
Calcium channel blocker (n = 59)
Angiotensin II receptor blocker (n = 56)
Statin (n = 40)
Aspirin (n = 31)
Bisphosphonate (n = 9)
H2-blocker (n = 9)
Proton pump inhibitor (n = 11)
Hypnotic (n = 31)

Total

Table 1
factors
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1.08
1.39
3.12
1.63
1.23
1.19

(1.03–1.15)**
(0.56–3.48)
(1.43–6.84)**
(1.14–2.32)*
(1.11–1.37)***
(1.06–1.33)**
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*P < 0.05, **P < 0.005, ***P < 0.0005. CI, conﬁdence interval.

Age (/year)
Sex (male = 0, female = 1)
Osteoporosis (n = 0, Y = 1)
No. comorbid conditions (/disease)
Fall risk index (/item)
Simple screening test (/point)

Unadjusted odds
ratio (95% CI)

1.06
0.75
2.56
1.24
1.12
–

1.06
0.79
2.61
1.32
–
1.14

(1.01–1.29)*

(1.00–1.13)
(0.24–2.56)
(0.98–6.95)
(0.88–1.97)

Adjusted odds
ratio (95% CI)

© 2011 Japan Geriatrics Society

(0.99–1.13)
(0.23–2.43)
(0.96–6.82)
(0.83–1.86)
(1.00–1.26)

Adjusted odds
ratio (95% CI)

Table 3 Logistic regression analysis of association between 2-year fall occurrences with two indices of fall
tendency; 22 items fall risk index and 13 points simple screening test

The risk of falls has been assessed in communitydwelling elderly, and history of falls, physical ability and
living environment were found to be predictors of falls.
Also, in nursing home residents, cognitive function, gait
disturbance and urinary incontinence are reported to be
risk factors for falls,9,10 and length of stay, disease condition, surgical procedures and some speciﬁc drugs are
reported to be risk factors in hospital inpatients.11,12
Nevertheless, the risks in geriatric outpatients have not
been sufﬁciently assessed, although assessment of fall
risk in geriatric outpatients is important; their medical
conditions or drugs might cause falls, and drugs, such as
antiplatelet agents or anticoagulants, might cause critical
bleeding after a fall. Also, physicians could prevent falls
in their patients by giving advice during regular consultations, if risk factors are identiﬁed.

Discussion

Figure 1 Receiver–operating curves to deﬁne optimal
cut-off value of number of drugs at baseline in relation
to falls within 2 years. Area under the curve was 0.731,
optimal cut-off value of the number of drugs was ﬁve
(sensitivity = 57.6%, speciﬁcity = 78.8%).

In our previous cross-sectional study assessing geriatric outpatients, polypharmacy was signiﬁcantly correlated with indices of fall tendency, and the present
follow-up study of geriatric outpatients showed the
impact of polypharmacy on falls within 2 years. Statistical analyses showed that polypharmacy was a risk
factor for falls, independent of age, sex and comorbidity.
Besides polypharmacy, several medications and
comorbid conditions have been reported as risks
for falls.13–22 Among these, diabetes,5,6 insomnia,13
hypnotics,13–15 antiarrhythmics22 and antihypertensive
agents14 were not signiﬁcantly associated with fall risk in
the present study. Just 11 patients (45.9% of diabetic
patients) were prescribed hypoglycemic agents, such as
a sulfonylurea (n = 8) or insulin (n = 3), and the relatively
low rate of prescription of hypoglycemic agents might
have affected our result. Neither hypnotics nor antihypertensives were associated with falls. This result might
be a result of the small sample size. Anti-arrhythmics
were taken by just three patients (digoxin: n = 2, class
IA anti-arrhythmic drug: n = 1). Other drugs, such as
major tranquillizers,14 antidepressants17,18 and antiparkinsonian agents,19,22 might increase fall risk; however,
no patient used these drugs in the present study. In the
present study, most of the patients were in a stable
condition throughout the 2 years, though their drugs
were changed gradually according to their medical conditions during the observation period. We only used the
number of drugs at baseline for statistical analysis;
however, the number of drugs increased from 3.2 1 2.8
to 3.9 1 3.0 during the 2 years. There were 17 patients
whose number of drugs had been decreased, 70 patients
not changed and 78 patients increased. The number
of drugs after 2 years was also associated with falls
(P < 0.0005). The optimal cut-off point for the number
of drugs was again ﬁve (area under ROC curve 0.780,
sensitivity 0.576, speciﬁcity 0.788). Furthermore, the
changes in number of drugs were also associated
with falls (P < 0.05), and the optimal cut-off point
for the change in number of drugs was +1 (area under
ROC curve 0.649, sensitivity 0.727, speciﬁcity 0.409).

T Kojima et al.

Annual Report in 2011

74

© 2011 Japan Geriatrics Society

Consequently, polypharmacy, especially taking ﬁve or
more drugs, should be considered a risk for falls.
There were several limitations of the present study.
First, the falls were self-reported by the patients.
Although all the patients had no overt dementia,
they might have forgotten the incident of falling. We
attempted to count the total fall occurrences in
each patient; however, we could not differentiate the
repeated falls in the second year from the fall occurrence in the ﬁrst year. In fact, we asked 22 patients
who reported falls in the ﬁrst year about fall occurrence during the second year, but they did not
accurately recall whether they experienced falls in
the ﬁrst or second year. Second, ﬁve patients were
lost to follow up at 2 years for unknown reasons.
The follow-up ratio was acceptable, although some of
the patients might have fallen, have been no longer
able to come to the clinic and moved to nursing
homes. This might have slightly inﬂuenced the
result. Also, the cause of falls in polypharmacy patients
is not explained. Potentially inappropriate medications,
which could cause adverse drug reactions, are usually
seen in patients with polypharmacy, and falls might
be the consequence of adverse drug reactions,
such as dizziness, instability and light-headedness.
Pathophysiological assessments and drug-reducing
interventions are expected to elucidate the causal
relationship.
Additionally, we showed that the 22-item fall risk
index and its simple screening test were useful to
predict falls in geriatric outpatients. Although both
indices have been validated in community-dwelling
elderly people, the present ﬁnding also showed their
association with fall risk among geriatric outpatients.
The difference of statistical signiﬁcance between fall
risk index and simple screening test might be a result
of small sample size or the difference in the contribution of each item to total scores between the two
indices. “Taking ﬁve or more drugs” accounts for only
one item out of the 22-item fall risk index; in contrast,
the same questionnaire accounts two points in the
13-point simple screening test. Because polypharmacy
was a strong risk factor of falls in elderly outpatients in
the present study, the proportion of polypharmacy in
the scores might have caused the discrepancy. Taken
together, it is likely that 13-point screening test was
more suitable to our subjects who were taking several
medicines.
In summary, the present study showed that geriatric
outpatients with polypharmacy were at a high risk of
falls, especially those receiving ﬁve or more drugs. Our
ﬁnding might add new information for pharmacotherapy and geriatric research in elderly patients with
chronic diseases. Intervention studies examining the
effect of drug reduction for the prevention of falls are
required in the future.
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Advancing age is the most significant risk factor for the
development of cognitive impairment [1,2]; however, what agerelated changes underlie this effect remains uncertain. With
advancing age, men experience a significant decrease in the
circulating level of testosterone. Although studies have shown
alterations in mood, libido, and cognition resulting from
testosterone deficiency [3], the full range of consequences of agerelated testosterone loss remains incompletely defined. In a small
clinical study of men recently diagnosed with cognitive impairment, testosterone treatment improved performance on cognitive
tests [4]. In a prospective longitudinal study using subjects from
the Baltimore Longitudinal Study on Aging, men who developed
Alzheimer disease (AD) were observed to exhibit low testosterone
levels 5–10 years prior to the clinical diagnosis of AD [5]. With a
relationship between age-related testosterone decline in men and
increased risk for cognitive impairment reasonably well established, a critical issue is how testosterone contributes to the
pathogenesis of cognitive decline with aging. The most likely
hypothesis is through the regulation of accumulation of amyloid ß
(Aß) peptides, which are widely believed to be the critical initiating
step in the pathogenesis of AD. However, it is becoming
increasingly clear that not all aspects of cognitive decline can be
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explained by Aß [6,7]. Findings from such diverse lines of
investigations as neuroimaging and clinical trials suggest that nonAß factors also contribute to memory deficit in aged men.
In S. cerevisiae, the Sir2 (silent information regulator-2) family of
genes governs budding exhaustion and replicative life span [8,9].
Sir2 has been identified as an NAD+-dependent histone deacetylase and is responsible for maintenance of chromatin silencing and
genome stability. Mammalian sirtuin 1 (Sirt1), the closest homolog
of Sir2, regulates the cell cycle, senescence, apoptosis and
metabolism, by interacting with a number of molecules such as
p53. As recently reported, overexpression of SIRT1 in the brain
improved the memory deficit in a mouse model of AD via
activation of the transcription of a-secretase [10].
An increasing body of evidence suggests the presence of a link
between cognitive decline and vascular dysfunction, especially
atherosclerosis [11]. Senescence of endothelial cells is involved in
endothelial dysfunction and atherogenesis, and SIRT1 has been
recognized as a key regulator of vascular endothelial homeostasis,
controlling angiogenesis, endothelial senescence, and dysfunction
[12–14].
In the present study, we demonstrated that cognitive impairment in senescence-accelerated mouse prone 8 (SAMP8), a model
of cognitive decline with aging, is associated with endothelial
senescence in the hippocampus and is ameliorated by testosterone
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Oxidative stress and atherosclerosis-related vascular disorders are risk factors for cognitive decline with aging. In a small
clinical study in men, testosterone improved cognitive function; however, it is unknown how testosterone ameliorates the
pathogenesis of cognitive decline with aging. Here, we investigated whether the cognitive decline in senescenceaccelerated mouse prone 8 (SAMP8), which exhibits cognitive impairment and hypogonadism, could be reversed by
testosterone, and the mechanism by which testosterone inhibits cognitive decline. We found that treatment with
testosterone ameliorated cognitive function and inhibited senescence of hippocampal vascular endothelial cells of SAMP8.
Notably, SAMP8 showed enhancement of oxidative stress in the hippocampus. We observed that an NAD+-dependent
deacetylase, SIRT1, played an important role in the protective effect of testosterone against oxidative stress-induced
endothelial senescence. Testosterone increased eNOS activity and subsequently induced SIRT1 expression. SIRT1 inhibited
endothelial senescence via up-regulation of eNOS. Finally, we showed, using co-culture system, that senescent endothelial
cells promoted neuronal senescence through humoral factors. Our results suggest a critical role of testosterone and SIRT1 in
the prevention of vascular and neuronal aging.
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(escape latency) as a function of days of training in the Morris water
maze, we observed a marked decline in performance in SAMP8
compared with SAMR1 (Figure 1B). Because testosterone acts in
part through aromatase-dependent conversion to estradiol, nonaromatizable dihydrotestosterone (DHT) was used to examine a
direct role of androgens through androgen receptor (AR). SAMP8
treated with DHT showed significantly reduced escape latency time
compared with untreated SAMP8. There was no difference in swim
speed between the groups; however, % time in the quadrant was
increased in DHT-treated SAMP8 (Figure 1B). These results
indicate that DHT treatment ameliorated cognitive dysfunction in
SAMP8. The water-maze is appropriate for hippocampal-dependent paradigms. However, DHT administration may affect
behavior and how animals respond to different stimuli. Therefore,
we performed an open field test to examine locomotion, exploratory
behavior, and anxiety. No significant effect of DHT on locomotor
performance was observed in SAMR1 and SAMP8, whereas
SAMR1 moved significantly more compared with SAMP8
(Figure 1C). The ratio of the distance travelled in the central area
to that in the total area in the open- field, an indirect measure of
exploratory behavior and anxiety [15], was also observed. In
SAMP8, DHT increased this ratio (Figure 1C), suggesting that
DHT promoted exploratory behavior and diminished anxiety.
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Figure 1. Testosterone deficiency causes senescence of hippocampus and cognitive impairment in SAMP8 mice. A. Body weight,
appearance, and plasma testosterone level of male SAMR1 and SAMP8 mice at 12 weeks of age. B. Escape latency of SAMR1 (N = 10) and SAMP8 mice
(N = 10). Male mice were treated daily for 2 weeks with DHT (500 mg s.c) before trials. Swim speed during quadrant test on day 10. C. Total distance
and the ratio of central/total distance were measured in open field tests. D. Number of amyloid ß plaques, pyramidal cells, and SA-ßgal-positive cells
in CA1 and CA3 areas of hippocampus in SAMR1 and SAMP8. (*p,0.05, n.s: not significant).
doi:10.1371/journal.pone.0029598.g001

In order to assess the effects of testosterone on cognitive function,
we used an in vivo model of aging, SAMP8, and a control
counterpart strain, SAMR1. SAMP8 was originally derived from
AKR/J strain, litters of which show the characteristic of cognitive
decline with aging. These mice exhibit age-related deficits in
learning and memory at an early age, and are considered a suitable
animal model to study aging and memory deficit. Body weight,
appearance, and plasma testosterone level of SAMR1 and SAMP8
at 12 weeks of age were determined. Body weight and appearance
did not differ between SAMR1 and SAMP8, but plasma
testosterone level in SAMP8 was lower than that in SAMR1
(Figure 1A). By determining the time required to find the platform

Treatment with dihydrotestosterone ameliorated
cognitive function of SAMP8

Results

replacement. SIRT1 plays an important role in prevention of
endothelial senescence induced by oxidative stress [13]. We
suggest that the protection against endothelial senescence in the
hippocampus through up-regulation of testosterone and SIRT1
could contribute to a novel therapeutic strategy against cognitive
decline with aging.
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Figure 3. Senescent endothelial cells of hippocampus are decreased by treatment with DHT. A. Oxidative stress level was measured by
detection of carbonyl groups introduced into proteins. B. Acetyl-choline concentration was measured by a colorimetric method. C. SA-bgal-stained
endothelial cells and SIRT1 expression in CA3 area of hippocampus in SAMR1 and SAMP8 with or without DHT treatment. Immunofluorescent
staining for SIRT1 (green), PECAM-1 (red), and DAPI (blue). D. Number of SA-bgal-stained endothelial cells in CA3 area of hippocampus in SAMR1 and
SAMP8 with or without DHT treatment. E. Expression of SIRT1, PECAM-1, and b-actin was analyzed using cerebral micro vascular cells. F. Escape
latency of SAMR1 (N = 10) and SAMP8 mice (N = 10). Male mice were treated daily for 2 weeks with DHT (500 mg s.c) and L-NAME (20 mg/kg gavage)
before trials. G. Escape latency of SAMR1 (N = 5) and SAMP8 mice (N = 5). Male mice were treated daily for 2 weeks with DHT (500 mg s.c) and L-VNIO
(5 mg/kg IP) before trials. (*p,0.05, n.s: not significant).
doi:10.1371/journal.pone.0029598.g003

Oxidative stress may be closely related to senescence and agerelated diseases. Also, an increase in oxidative stress has been
suggested to be one of the earliest pathological changes in the
brain in conditions with cognitive impairment such as AD [17].
Then, we examined the level of oxidative stress, using the SAMR1
and SAMP8 hippocampus at 12 weeks of age. SAMP8
hippocampus showed an increase in the level of oxidative stress
compared with SAMR1 as judged by detection of carbonylated
proteins. DHT treatment decreased carbonylated proteins in the
SAMP8 hippocampus (Figure 3A). In parallel, the concentration of
the neurotransmitter acetylcholine in hippocampal lysates was
decreased in SAMP8 compared with that in SAMR1, and DHT
treatment prevented this (Figure 3B).
Testosterone and DHT acts on vascular endothelial cells and
stimulates the PI3K/Akt pathway, leading to eNOS activation
through direct interaction of AR [18,19]. The eNOS/SIRT1 axis

is recognized as one of the fundamental determinants of
endothelial senescence, and SIRT1 acts as a driver of cellular
stress resistance [20]. To examine the influence of DHT treatment
on endothelial cells, we determined the degree of senescence and
the expression of SIRT1 in endothelial cells around the CA3 area
of the hippocampus. DHT-treated SAMP8 showed a reduction of
SA-bgal-stained endothelial cells and increased SIRT1 expression
compared to untreated SAMP8 (Figure 3C and D). To confirm
that these cells were endothelial cells, not neuronal cells, cerebral
microvessels were isolated from SAMR1 and SAMP8. In parallel
with immunohistological staining, SAMP8 showed a reduction of
SIRT1 expression compared to SAMR1, and DTH treatment
increased SIRT1 expression compared to that in untreated
SAMP8 (Figure 3E). These results suggest that vascular endothelial
senescence in the hippocampus may be related to the memory
deficit in SAMP8. Since testosterone and DHT activates eNOS, a
NOS inhibitor, NG-nitro-L-arginine methyl ester hydrochloride (LNAME), and N5-(1-lmino-3-butenyl)-L-ornithine (L-VNIO), a

Oxidative stress was increased in hippocampal cells of
SAMP8

showed recovery to the level in young mice (Figure 2A). These
results indicated that similar to DHT, testosterone also showed the
improvement of cognitive function in SAMP8. Next, we examined
the cause of low plasma testosterone in SAMP8. SAMP8 showed
no testicular atrophy (Figure S1A), but more senescent phenotypes
in Leydig cells, which produce testosterone in testes, than SAMR1
(Figure 2B). Moreover, we tried to allotransplant testes from
SAMR1 to SAMP8 (Figure S1B). Although performance gradually
responded to treatment up to 8–10 weeks, castrated SAMR1
showed a marked decline in performance whereas recipient
SAMP8 showed cognitive improvement (Figure 2C).
As recently reported, overexpression or activation of SIRT1
inhibits cellular senescence and protects cellular function in
various cell lines [13,16]. Therefore, we examined SIRT1
expression in the hippocampus of SAMP8 with or without DHT
treatment, at 12 weeks of age. DHT treatment increased the
protein and mRNA expression of SIRT1 in SAMP8 (Figure 2D).
To investigate further the involvement of AR, we examined the
expression of AR in SAMR1 and SAMP8 brains. The expression
of AR was more abundant in the hippocampus than in other brain
regions of SAMR1 and SAMP8 (Figure 2E).

Figure 2. Supplementation of testosterone improves cognitive function in SAMP8 mice. A. Escape latency and plasma testosterone level
of male SAMR1 (N = 10) and SAMP8 mice (N = 10) at 18 months of age. These mice were implanted subcutaneously with a placebo or a 21-day-release
2.5 mg testosterone pellet in the dorsal neck. B. Number of SA-bgal-stained Leydig cells in testes in SAMR1 and SAMP8. Arrows indicate Leydig cells.
Representative SA-bgal-stained testes from SAMR1 and SAMP8. C. Escape latency of castrated SAMR1 (upper, N = 5) and recipient SAMP8 (lower,
N = 5). Observation (0–10 weeks) was started from 3 weeks after operation. D. SIRT1 expression in hippocampus of SAMP8 with or without DHT
treatment. Immunofluorescent staining for SIRT1 (green) and DAPI (blue). E. Expression of AR in SAMR1 and SAMP8 brains. (*p,0.05).
doi:10.1371/journal.pone.0029598.g002

Furthermore, to estimate the role of testosterone deficiency in
SAMP8, we examined the effect of testosterone supplementation
on cognitive function in much older SAMR1 and SAMP8.
Similarly to young mice, we observed a marked decline in
performance in SAMP8 compared with SAMR1 at 18 months of
age. SAMP8 implanted with testosterone pellets showed significantly reduced escape latency time compared with placebo-treated
SAMP8 (Figure 2A). Plasma testosterone level in SAMP8 at 18
months of age was lower than that in SAMR1, but implanted mice

DHT treatment increased protein and mRNA expression
of SIRT1 in SAMP8

Next, we assessed the number of amyloid ß plaques, pyramidal
cells, and SA-ßgal-positive cells in CA1 and CA3 areas of the
hippocampus in these mice (Figure 1D). The number of plaques
was increased in SAMP8 compared with SAMR1, but was
unaltered by treatment with DHT. The number of SA-bgalstained cells was significantly increased in SAMP8 compared with
SAMR1, but treatment with DHT prevented this in SAMP8
despite no difference in pyramidal cell number (Figure 1D).
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increased the phosphorylation of eNOS at Ser1177 (Figure 4B).
Overexpression of SIRT1 significantly inhibited oxidative stressinduced senescence, and DHT accelerated the effect of SIRT1
through phosphorylation of eNOS at Ser1177 (Figure 4C). To
determine the role of endogenous SIRT1, DHT-treated endothelial cells were transfected with SIRT1 siRNA or treated with
sirtinol, a chemical inhibitor of SIRT1. SIRT1 siRNA or sirtinol
abrogated the effect of DHT on SA-bgal activity (Figure 4D). We
previously reported that testosterone activated eNOS [18], and
eNOS activation promoted SIRT1 expression [21]. Accordingly,
we examined the role of eNOS in the protective effect of
testosterone. We observed that DHT or testosterone treatment
increased NOS activity that was reduced by oxidative stress
(Figure 4E). Treatment with eNOS siRNA or L-NAME decreased
the inhibitory effect of DHT on a senescent phenotype in parallel
with SIRT1 expression (Figure 4F and G). These results indicate
that eNOS/SIRT1 play an important role in the protective effect
of testosterone and DHT against a senescent phenotype.
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Figure 4. Testosterone inhibits oxidative stress-induced endothelial senescence through eNOS/SIRT1. A. Testosterone inhibited SAbgal activity and senescent morphological appearance induced by hydrogen peroxide (100 mmol/L). B. Expression of eNOS, SIRT1, and PAI-1 in
hydrogen peroxide (100 mmol/L)-treated HUVEC under treatment with DHT or testosterone. C. Overexpression of SIRT1 and DHT reduced SA-bgal
activity. eNOS expression was increased by overexpression of SIRT1, and DHT increased phosphorylation of eNOS (Ser1177). D. SIRT1 inhibition by
siRNA or sirtinol (100 mmol/L) abrogated the effect of testosterone on SA-bgal activity. E. Treatment with testosterone or DHT increased eNOS
activity. F. eNOS inhibition by siRNA or L-NAME (10 mM) abrogated the effect of testosterone on SA-bgal activity. G. Treatment with L-NAME
decreased SIRT1 expression in DHT-treated HUVEC. (*p,0.05, N = 3).
doi:10.1371/journal.pone.0029598.g004

Following the animal experiments, we examined whether
testosterone inhibited endothelial senescence in vitro using cultured
cells. We induced premature endothelial senescence by addition of
H2O2 100 mmol/L for 1 hour. DHT or testosterone treatment
inhibited SA-bgal activity and the morphological appearance of
senescence (Figure 4A). We observed that oxidative stress
decreased eNOS and SIRT1 and increased PAI-1 expression,
and DHT or testosterone treatment prevented these changes and

SIRT1 plays an important role in the protective effect of
testosterone against endothelial senescence

selective neuronal NOS (nNOS) inhibitor, were applied to
examine the involvement of NOS in this process. L-NAME
abrogated the effects of DHT on cognitive function (Figure 3F). In
contrast, L-VNIO did not change the effect of DHT (Figure 3G).
These results suggest that eNOS/SIRT1 in endothelial cells may
play an important role in the protective effect of testosterone
against senescence of the hippocampus.
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Testosterone level and cognitive function show a decline with
age in men. A series of evidence suggests that this association is not
just age related [23]. Results from cell culture and animal studies
provide evidence that testosterone could have protective effects on
brain function, especially in the hippocampus [24]. Here, we
demonstrated that administration of testosterone restored cognitive function in male SAMP8 in association with improvement of
the senescent phenotype in the hippocampus and cerebral vessels.

Discussion

days, and the senescent phenotype of MHC was analyzed. We
found that the number of SA-bgal-positive MHC was decreased
by treatment of HUVEC with testosterone irrespective of the
treatment of MHC with testosterone (Figure 5E). In addition, we
found that a SIRT1 activator, resveratrol treatment rescued the
senescent phenotype of MHC (Figure 5F). These results suggest
that senescent endothelial cells exhibit a senescence-associated
secretory phenotype [22], induce neuronal senescence, and
testosterone rescues it through up-regulation of SIRT1 (Figure 5G).
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Figure 5. Oxidative stressed-induced endothelial cell senescence promotes adjacent neuronal cell senescence. A. Co-culture cell
culture dish. B. Number of SA-bgal-stained MHC and senescent appearance of MHC were increased, and acetyl-choline concentration was decreased
by co-culture with senescent endothelial cells. Senescent MHC are indicated by arrows. C. Expression of SIRT1, PAI-1, p53, and b-actin in MHC cocultured with senescent endothelial cells. D. Expression of IL-6, IL-8, MCP-1, and TNF-a in endothelial cells were analyzed by RT-PCR. E. The number of
SA-bgal-stained MHC was decreased by treatment with testosterone in both MHC and HUVEC (MHC, testosterone (+)), or HUVEC (MHC, testosterone
(2)) alone. F. Resveratrol decreased the number of SA-bgal-stained MHC co-cultured with senescent endothelial cells. (*p,0.05, N = 3). G.
Hypothetical signal transduction pathways of testosterone in endothelial cells.
doi:10.1371/journal.pone.0029598.g005

Finally, we hypothesized that endothelial senescence promotes
senescence of adjacent neuronal cells. To test this hypothesis, we
used a co-culture system of endothelial cells (HUVEC) with
neuronal cells (mouse hippocampal neuronal cells; MHC)
(Figure 5A). Both cells were co-cultured, but were separated by
a microporous polycarbonate membrane, for 10 days after
endothelial cells were treated with hydrogen peroxide, and the
senescent phenotype of MHC was analyzed. We found that the
number of SA-bgal-positive cells and the senescent appearance of
MHC were increased, and the concentration of acetylcholine in
cells was decreased by co-culture with senescent endothelial cells
(Figure 5B). In parallel with this, MHC showed increased PAI-1
and p53, and decreased SIRT1 expression (Figure 5C). We also
found that senescent endothelial cells showed increased expression
of inflammatory cytokines such as IL-6, IL-8, MCP-1, and TNF-a
(Figure 5D). Both MHC and HUVEC, or HUVEC alone were
treated with testosterone at 3 days before HUVEC were treated
with hydrogen peroxide, and both cells were co-cultured for 10

Senescent endothelial cells induced by oxidative stress
promoted neuronal senescence
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We also showed that testosterone ameliorated endothelial
senescence through eNOS/SIRT1-dependent mechanisms in vitro.
The present study demonstrated that testosterone and SIRT1
interacts with each other and inhibited the senescence of
hippocampal vascular and neuronal cells, suggesting that testosterone replacement therapy is a treatment option for cognitive
decline with aging.
Testosterone may act in part through aromatase-dependent
conversion to estradiol. To estimate a direct effect of androgens
through AR, testosterone and DHT were used in this study. Both
compounds showed significant protective effects on cognitive
function.
In the present study, we used SAMP8 mice. SAMP is comprised
of 14 strains derived from selective inbreeding of the AKR/J
strain. SAMP8 exhibits age-related learning and memory deficits,
as well as amyloid-like deposits in the brain [25]. Increased
expression of hyperphosphorylated tau has also been detected in
SAMP8 [26]. Given such features, SAMP8 has been proposed as a
plausible age-associated AD animal model, and a suitable rodent
model for studying the molecular mechanism underlying cognitive
impairment [27]. A previous study has shown an age-related
decrease in serum testosterone in SAMP8, and suggesting that
impaired cognitive function in SAMP8 is due to reduced
testosterone [28]. We observed that AR expression was abundant
in the hippocampus of SAMR1 and SAMP8. Several studies have
demonstrated that testosterone has a neuroprotective effect
through AR in the hippocampus [29,30], and testosterone induced
NO productions via AR-dependent activation of eNOS in
endothelial cells [18,19].
Accumulating evidence suggests that NAD+-dependent deacetylase SIRT1 play an essential role for cellular senescence and
cognitive function. SIRT1 modulates endothelial cellular senescence [13], and overexpression of SIRT1 exhibits neuroprotective
effects in hippocampus, and cognitive function of Sirt1-KO mice is
markedly impaired [10,31,32].
The precise etiologic mechanism of the cognitive decline with
aging is unclear, but it has been identified that cardiovascular risk
factors are associated with a higher incidence of cognitive
impairment [33]. In addition, age-associated vascular inflammation is an early manifestation of chronic stress responses, i.e.
overloading of ROS on endothelial cells [34]. Indeed, SAMP8
showed enhancement of oxidative stress and a senescent
phenotype in the hippocampus. Notably, senescent endothelial
cells were increased in the hippocampus of SAMP8 accompanied
by a reduction of SIRT1, and L-NAME abrogated the effect of
DHT on cognitive function. Therefore, we hypothesized that
testosterone influenced cerebral endothelial senescence via eNOS/
SIRT1, and that pro-inflammatory cytokines, which were derived
from senescent endothelial cells, promoted senescence in adjacent
neuronal cells. Indeed, we observed that testosterone induced
eNOS activity, and subsequently increased SIRT1 expression in
endothelial cells. Inhibition of eNOS/SIRT1 abrogated the effect
of testosterone on endothelial senescence. In a co-culture system,
we found that senescent endothelial cells promoted senescence of
adjacent neuronal cells, and treatment of endothelial cells with
testosterone inhibited senescence of adjacent neuronal cells. It can
reasonably be speculated, therefore, that SIRT1 may exert
salutary actions against cognitive decline with aging by preventing
a senescence-associated secretory phenotype of endothelial cells.
Because L-NAME is a non-selective inhibitor of NOS, it is possible
that the effect of L-NAME might be in part a result of inhibition of
nNOS in concert with eNOS. However, a specific nNOS
inhibitor, L-VNIO did not change the effect of DHT in SAMP8.
In co-culture experiments, we found that treatment with
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The animal experiments were approved by our institutional
review board (animal experiments ethics board, Graduate School
of Medicine and Faculty of medicine, The university of Tokyo
(approval ID: M-P-09-056)). Senescence-accelerated mice prone
(SAMP) 8 and control senescence-accelerated mice resistant
(SAMR) 1 male mice were all housed and maintained in a room
at 2262uC with automatic light cycles (12 h light/dark) and
relative humidity of 40–60%. Mice were purchased from Japan
SLC, Inc. (Shizuoka, Japan). Food and tap water were provided
ad libitum throughout the study. In the water maze test of this
study, a group of male SAMR1 (N = 10) and SAMP8 (N = 10)
was first tested. Male mice of 12 weeks of age were treated daily
for 2 weeks with DHT (500 mg in 0.05 ml/mouse) by subcutaneous injection (s.c.) in the neck before the water maze test. Male
mice of 18 months of age underwent subcutaneously implantation
of a placebo (N = 5) or a 21-day-release 2.5 mg testosterone
(N = 5) pellet into the dorsal neck region. L-NAME was given by
gavage once a day (20 mg/kg) [36]. L-VNIO was given by
intraperitoneal injection (0.5 mg/kg) [37]. Small fragments of
testis tissue fragments from SAMR1 were grafted under the back
skin of castrated male SAMP8 as previously described [38].
Briefly, after removal of the capsule and obvious connective
tissue, donor testes were cut into small fragments. Testis
fragments were kept in Dulbecco’s modified Eagle’s medium

Animal experiments

Human umbilical vein endothelial cells (HUVEC) were
purchased from CAMBREX (Walkersville, MD). Population
doubling levels (PDL) were calculated as described previously
[35], and all experiments were performed at PDL of 10–11. In our
preliminary experiments, HUVEC were cultured in EBM without
phenol red (Clonetics, Walkersville,MD) with 10% dextrancharcoal-stripped serum to remove steroids from the culture
medium. This condition, however, induced marked growth arrest
and an increase in senescent cells. Consequently, we performed all
experiments in EBM-2 (Clonetics) with 10% complete serumsupplemented medium.

Cell culture

Dihydrotestosterone (DHT), testosterone, and NG-nitro-L-arginine methyl ester hydrochloride (L-NAME) were purchased from
Sigma (St. Louis, MO). Hydrogen peroxide (H2O2) and resveratrol
were purchased from Wako Pure Chemical Industries (Osaka,
Japan). Testosterone and placebo pellets were purchased from
Innovative Research of America (Sarasota, FL). N5-(1-lmino-3butenyl)-L-ornithine (L-VNIO) was purchased from Enzo Life
Sciences (Plymouth Meeting, PA).

Materials

Methods

resveratrol or testosterone did not change the expression or
activation of nNOS in MHC (Figure S1C and D). Further studies
are needed to address the differential role of eNOS and nNOS,
and the exact role of SIRT1 in vivo.
In conclusion, supplementation of testosterone prevented
cognitive impairment of SAMP8, in which testosterone secretion
was decreased in association with the senescence of testis Leydig
cells, through an eNOS/SIRT1-dependent mechanism. Unprecedented reversal of the senescent hippocampal changes and
vascular protection may justify exploration of a neuronal
rejuvenation strategy by utilizing testosterone for the prevention
of cognitive decline with aging, particularly through up-regulation
of eNOS/SIRT1.
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HUVEC were pretreated with diluted EGM-2 medium for 3
day. HUVEC were then washed three times with EGM-2 and
treated for 1 hour with 100 mmol/l H2O2 diluted in EGM-2.
After treatment, HUVEC were trypsinized, re-seeded at a
density of 16105 in 60-mm dishes, and cultured with EGM-2
containing DHT or testosterone for 10 days. The proportion of
SA-ßgal-positive cells was determined as described by Dimri
et al [42].

Senescence-associated ß-galactosidase (SA-ßgal) staining

Cells were lysed on ice for 1 hour in buffer (50 mmol/L
Tris-HCl, pH 7.6, 150 mmol/L NaCl, 1% NP-40, 0.1% SDS,
1 mmol/L dithiothreitol, 1 mmol/L sodium vanadate, 1 mmol/
L phenylmethylsulfonyl fluoride, 10 mg/mL aprotinin, 10 mg/
mL leupeptin and 10 mmol/L sodium fluoride). Equal amounts
of protein were separated by SDS/PAGE gel electrophoresis and
transferred to nitrocellulose membranes. After blocking, the
filters were incubated with the following antibodies; anti-SIRT1,
anti-nNOS, anti-AR (Cell Signaling, Danvers, MA), anti-eNOS
(BD Transduction Laboratories, San Jose, CA), anti-PAI-1
(Molecular Innovations, Southfield, MI), anti-PECAM-1 (SantaCruz Biotechnology, CA), and anti-ß-actin (Sigma). After
washing and incubation with horseradish peroxidase-conjugated
anti-rabbit or anti-mouse IgG (Amersham, Piscataway, NJ) for
1 hour, antigen-antibody complexes were visualized by using an
enhanced chemiluminescence system (Amersham).

Immunoblotting and immunoprecipitation

Proliferating cells were washed three times with growth medium
and exposed to the indicated concentrations of testosterone or
DHT diluted in medium. pIRES-SIRT1 plasmid was provided by
Dr. M. Takata [39], and Dr. R.A. Weinberg [40]. Each plasmid
was overexpressed by transfection using Lipofectamine LTX and
PLUS reagents (Invitrogen) for HUVEC according to the
manufacturer’s instructions. Proliferating cells were transfected
with each siRNA using silMPORTER (Upstate Cell Signaling
Solutions). siRNAs for SIRT1 (GAT GAA GTT GAC CTC CTC
A [41] and TGA AGT GCC TCA GAT ATT A), and eNOS were
purchased from Santa Cruz Biotechnology, Inc.

Plasmids and siRNA transfection

(Gibco Lab Inc., Grand Island, NY, USA) on ice until grafting.
SAMR1 were anesthetized and castrated, and testicular tissue
fragments were grafted under the back skin of SAMP8. Mice
were anesthetized with enflurane, killed by cervical dislocation,
and trunk blood collected within 1 min. The blood was
centrifuged and plasma testosterone was measured by radioimmunoassay method. The brain was removed for histological
examination, after systemic perfusion with phosphate-buffered
saline (PBS). For immunohistochemical studies, mouse brains
were processed and labeled with anti-amyloid-b antibody
(Immuno-Biological Laboratories Co., Ltd., Gunma, Japan) to
visualize extracellular amyloid plaques, anti-NeuN antibody
(Millipore, Billerica, MA) to assess pyramidal cell number, or
DAPI (Dojindo Molecular Technologies, Inc., Tokyo, Japan) for
nuclear staining. The primary antibody was purified rat antimouse CD31 (platelet endothelial cell adhesion molecule;
PECAM-1) monoclonal antibody from Pharmingen (San Jose,
CA, USA). Secondary antibodies (Alexa Fluor 488 donkey antirat IgG and Alexa Fluor 594 donkey anti-rat IgG) and antifade
reagent were from Molecular Probes (Invitrogen). Fluorescent
images were analyzed using a fluorescence microscope (BZ-9000,
KEYENCE, Osaka, Japan).
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The procedure of the Morris water maze test was described
previously [43]. SAMR1 and SAMP8 mice were trained to find a
visible platform with three trials on the first day, and then tested to
find the hidden platform for 10 consecutive days. In each trial, the
mice were allowed to swim until they found the hidden platform,
or until 2 min had passed, and the mouse was then guided to the
platform. On the test days, the platform was hidden 1 cm beneath
the water. The escape latency was recorded by a video camera.
The swim speed of each mouse was calculated by means of a video
tracking system. Probe tests were performed on the 10th day.
During percent time quadrant test, the platform was removed
from the pool. Mice were started in a position opposite the
location of the platform position and allowed to swim for
60 seconds.

Morris water maze test

Measurement of amyloid b was performed using an amyloid b
(1–40) (FL) assay kit (Immuno-Biological Laboratories Co., Ltd.,
Gunma, Japan) according to the manufacturer’s instructions.

Quantitative analysis of amyloid b

For these experiments, co-culture dishes were used as outlined
in Figure 5A. They were obtained from BD Biosciences
(Erembodegem, Belgium) with a 6-well format. HUVEC were
treated with H2O2 (100 mM) for 1 h and cultured on the
permeable microporous (0.4 mm) membrane in the insert, and
mouse hippocampus neuronal cells on the base of the culture dish,
kept physically separated but allowing the passage of micromolecules through the porous membrane for 10 days. Mouse
hippocampus neuronal cells were purchased from DS Pharma
Biomedical Inc. (Osaka, Japan).

Co-culture system

Total RNA was isolated with ISOGEN (Nippon Gene Inc.,
Toyama, Japan). After treatment with Rnase-free Dnase for
30 min, total RNA (50 ng/ml) was reverse transcribed with
random hexamers and oligo d(T) primers. The expression levels
of SIRT1, IL-6, IL-8, MCP-1, and TNF-a relative to ß-actin
were determined by means of staining with SYBR green dye and
a LineGene fluorescent quantitative detection system (Bioflux
Co., Tokyo, Japan). The following primers were used: SIRT1 F
59-CCTGACTTCAGGTCAAGGGATGGTA-39, R 59-CTGATTAAAAATATCTCCTCGTACAG-39; ß-actin F 59-TGGGCATGGGTCAGAAGGAT-39, R 59-AAGCATTTGCGGTGGACCAT-39; IL-6 F 59-GGGAAGGTGAAGGTCGG-39, R 59-TGGACTCCACGACGTACTCAG-39, IL-8 F 59-CTGGCCGTGGCTCTCTTG-39, R 59-CCTTGGCAAAACTGCACCTTT39; TNF-a F 59-GTAGCCCACGTCGTAGCAAAC-39, R 59CTGGCACCACTAGTTGGTTGTC-39; MCP-1 F 59-CATTGTGGCCAAGGAGATCTG-39, R 59-CTTCGGAGTTTGGGTTTGCTT-39.

Real-time quantitative reverse transcription PCR

The concentration of acetylcholine was measured with a
choline/acetylcholine quantification kit (BioVision, CA, USA)
according to the manufacturer’s instructions.

Measurement of acetylcholine

NOS activity was determined using an NOS assay kit
(Calbiochem) according to the manufacturer’s instructions.

NOS activity assay
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31. Gao J, Wang WY, Mao YW, Gräff J, Guan JS, et al. (2010) A novel pathway
regulates memory and plasticity via SIRT1 and miR-134. Nature 466: 1105–9.
32. Michán S, Li Y, Chou MM, Parrella E, Ge H, et al. (2010) SIRT1 is essential for
normal cognitive function and synaptic plasticity. J Neurosci 30: 9695–707.
33. Casserly I, Topol E (2004) Convergence of atherosclerosis and Alzheimer’s
disease: inflammation, cholesterol, and misfolded proteins. Lancet 363: 1139–46.
34. Mahley RW, Weisgraber KH, Huang Y (2006) Apolipoprotein E4: a causative
factor and therapeutic target in neuropathology, including Alzheimer’s disease.
Proc Natl Acad Sci U S A 103: 5644–51.
35. Maciag T, Hoover GA, Stemerman MB, Weinstein R (1981) Serial propagation
of human endothelial cells in vitro. J Cell Biol 91: 420–6.
36. Akishita M, Shirakami G, Iwai M, Wu L, Aoki M, et al. (2001) Angiotensin
converting enzyme inhibitor restrains inflammation-induced vascular injury in
mice. J Hypertens 19: 1083–8.
37. Jessup JA, Zhang L, Chen AF, Presley TD, Kim-Shapiro DB, et al. (2011)
Neuronal nitric oxide synthase inhibition improves diastolic function and
reduces oxidative stress in ovariectomized mRen2.Lewis rats. Menopause 18:
698–708.
38. Honaramooz A, Snedaker A, Boiani M, Schöler H, Dobrinski I, et al. (2002)
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Falls occur in more than 10% per year of communitydwelling elderly people,1–3 and approximately 10% of
falls lead to bone fracture. Also, falls are reported to be
the third leading cause of a bedridden state among the
elderly.4 Previous studies assessed the risk factors of falls
in community-dwelling elderly,5–7 and history of falls,
physical ability and living environment were found to be
predictors of fall risk. However, these studies have not

© 2011 Japan Geriatrics Society

sufﬁciently assessed medical comorbidities and therapeutic drugs as risk factors of falls, although many
elderly subjects have chronic illness such as hypertension, diabetes, cardiovascular diseases, osteoporosis and
insomnia. Falls in patients on medications are more
complicated, because some drugs such as aspirin could
cause serious bleeding when they have injurious falls,
and others such as antihypertensives8 and hypoglycemic
agents9,10 could cause falls. Therefore, it is important to
evaluate the association between fall risk and medical
comorbidities or therapeutic drugs. Multiple drug use
or polypharmacy is frequently seen in elderly patients
because most of them have multiple chronic diseases
to be treated. Moreover, inappropriate drug use is frequently seen in patients with polypharmacy.11
In Japan, a 22-item fall risk index questionnaire covering physical, cognitive, emotional and social aspects of

Keywords: elderly, fall, polypharmacy, risk factors.

Conclusion: In geriatric outpatients, polypharmacy rather than number of comorbidities
was associated with fall risk. Prospective and intervention studies are needed to clarify the
causal relationship between polypharmacy, comorbidities and fall risk. Geriatr Gerontol
Int 2011; 11: 438–444.

Results: On univariate analysis, older age, female sex, hypertension, osteoporosis,
history of stroke, number of comorbidities, use of antihypertensives, aspirin, bisphosphonates, hypnotics and number of prescribed drugs were signiﬁcantly associated with either
of four indices. On multiple regression analysis, the number of drugs was associated with
all of the four indices, independent of other factors associated in the univariate analysis.
The association of number of drugs with fall risk indices was stepwise.

Methods: A total of 262 outpatients (84 men and 178 women, mean age 76.2 1 6.8 years)
were evaluated. Physical examination, clinical histories and medication proﬁle were
obtained from each patient. History of falls in the past year, 22-item fall risk index,
13-point simple screening test for fall, and time interval of one-leg standing test were
examined as markers of fall risk.

Introduction
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Aim: To investigate the association of fall risk with comorbidities and medications in
geriatric outpatients in a cross-sectional design.
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Values are expressed as mean 1 standard deviation.

Age
Male
Female
Comorbidities
Hypertension
Dyslipidemia
Diabetes
Osteoporosis
History of stroke
History of myocardial infarction
History of cancer
Number of comorbidities
Drug use
Antihypertensive use
Calcium channel blockers
Angiotensin-II receptors blockers
Beta-blocker
Angiotensin converting enzyme inhibitors
Diuretics
Statins
Sulfonylureas
Aspirin
Vitamin D
Bisphosphonates
H2-blockers
Proton pump inhibitors
Hypnotics
Number of drugs

Table 1

57.6%
39.3%
34.7%
6.9%
5.7%
5.0%
24.4%
6.5%
20.6%
4.6%
6.5%
9.9%
6.5%
18.3%
3.4 1 2.8

64.1%
47.7%
18.7%
24.0%
6.5%
3.4%
5.3%
1.90 1 1.09

(n = 151)
(n = 103)
(n = 91)
(n = 18)
(n = 15)
(n = 13)
(n = 64)
(n = 17)
(n = 54)
(n = 12)
(n = 17)
(n = 26)
(n = 17)
(n = 48)

(n = 168)
(n = 125)
(n = 49)
(n = 63)
(n = 17)
(n = 9)
(n = 14)

(n = 84)
(n = 178)

兩 439

76.2 1 6.8 years old
75.3 1 6.6 years old
76.6 1 6.8 years old

On the day of the enrollment, all patients were examined for four indices to investigate the fall risk: (i) history
of fall in the past year (no or yes); (ii) a 22-item portable
fall risk index questionnaire developed by the working
group of the Ministry of Health, Labor and Welfare
(see Appendix I);7 (iii) 13-point simple screening test
to assess the risk of fall which was also developed by
the same working group (see Appendix II);2 and
(iv) duration time of open-eye one-leg standing test.

Four indices of fall tendency

This study was approved by the Institutional Review
Board of the Research Institute of Aging Science. We
obtained written consent from all participants and/or
their guardians.

Ethical consideration

medical chart recorded by their physicians in charge.
The patients whose prescriptions were changed within
1 month before enrollment were excluded. Accordingly,
the included subjects had been taking the same drugs for
at least 1 month before enrollment.

32.1%
67.9%

A total of 262 consecutive outpatients aged 65 years or
older were enrolled who were referred for the treatment of
chronic diseases such as hypertension, dyslipidemia, diabetes and osteoporosis every 2–4 weeks at a geriatric clinic
located in Tokyo, Japan. All the patients were able to walk
independently and were in stable conditions. Patients
who had acute illness or overt dementia were excluded.
Anthropometric and medical information were obtained
including past history of stroke, myocardial infarction and
malignancy. All the medical information including diagnoses and the prescribed drugs were obtained from the

Patients

Methods

functioning and environmental factors was established.7
Also, by evaluating the validity of this questionnaire
in community-dwelling older people, a simple screening
test consisting of ﬁve items and total of 13 points was
constructed.2 Using these questionnaires and one-leg
standing test12 as indices of fall risk, we investigated
the association of fall risk with comorbidities and
medications in geriatric outpatients.
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The characteristics of the study subjects are shown in
Table 1. Calcium channel blockers, angiotensin-II receptor
blockers (ARB), statins and aspirins were prescribed in
more than 20% of all the patients. Calcium channel blockers prescribed in this study were all long-acting agents, and
aspirin dosage prescribed were all 100 mg. Less than 10
patients received insulin therapy, took non-steroidal antiinﬂammatory drugs or anticoagulants. No patients were
taking neuroleptics, nor antiparkinsonian drugs. Patients
prescribed ﬁve drugs or more were 36.3%.
On univariate analyses, the number of drugs was the
only factor which was signiﬁcantly associated with history
of falls in the past year (no/yes 3.2 1 2.6/4.0 1 3.1 drugs,
P < 0.05). Older age, female, hypertension, osteoporosis,
history of stroke, the number of comorbidities, use of
ARB, aspirin, bisphosphonates, hypnotics and number of
prescribed drugs were signiﬁcantly associated with either
one of three indices of fall risk (Table 2). Number of drugs
was signiﬁcantly correlated with three scores excluding the

Results

followed by Tukey–Kramer test. Data were analyzed using JMP version 8.0.1.

ANOVA

No/Yes
No/Yes
No/Yes
No/Yes

7.6 1 3.7/8.5 1 3.7
7.7 1 3.8/8.9 1 3.8*
7.8 1 3.8/9.9 1 2.5*
7.6 1 3.6/9.7 1 4.1***
0.30***†

7.6 1 3.7/8.7 1 3.8*
4.1 1 3.5/4.8 1 3.5
4.1 1 3.5/5.5 1 3.7*
4.3 1 3.5/6.5 1 2.7*
4.2 1 3.6/5.2 1 3.1
0.27***†

3.9 1 3.4/5.2 1 3.5**

3.7 1 3.3/4.9 1 3.5*

7.3 1 3.6/8.5 1 3.8*

No/Yes

No/Yes

0.23***
3.8 1 3.3/4.7 1 3.6*
3.7 1 3.3/4.8 1 3.5*
4.3 1 3.6/4.8 1 3.1
4.3 1 3.4/5.6 1 4.1
0.17*

0.23***
7.0 1 3.1/8.4 1 4.0**
7.2 1 3.6/8.4 1 3.8*
7.6 1 3.7/8.9 1 4.0*
7.8 1 3.7/9.7 1 4.1*
0.27***

No/Yes
No/Yes
No/Yes
No/Yes

Simple screening
test (points)

18.8 1 11.6/14.3 1 11.6**
18.0 1 11.8/13.5 1 11.5*
17.3 1 11.8/14.9 1 11.7
17.6 1 11.9/15.2 1 11.3
-0.35***

17.6 1 11.5/16.3 1 12.2

18.8 1 11.4/15.9 1 12.0

-0.46***
19.7 1 11.7/16.2 1 11.7*
18.9 1 11.1/16.2 1 12.1
17.9 1 11.7/15.6 1 11.9
17.9 1 11.8/8.5 1 8.7**
-0.24***

One-leg standing
test (seconds)
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*P < 0.05; **P < 0.005; ***P < 0.0005, compared to “No” by simple Student’s t-test. For age, number of comorbidities and
number of drugs, Pearson’s correlation coefﬁcient between each indices of fall tendency are shown. †For analysis of number
of drugs, a questionnaire asking “whether taking ﬁve or more drugs” were excluded for analysis. Therefore, fall risk index was
analyzed by a total of 21 items, and a simple screening test by a total of 11 points. For other risk factor variables shown in the
table, mean 1 standard deviations are expressed. Other risk factor variables not shown in this table showed no statistically
signiﬁcant relationship with either one of three indices.
[Table 2 amended after online publication date September 27, 2011]

Aspirin
Bisphosphonates
Hypnotics
Number of drugs

Calcium channel
blockers

Angiotensin-II receptor
blockers

Age
Female
Hypertension
Osteoporosis
History of stroke
Number of comorbidies
Antihypertensives

Fall risk
index (points)

Table 2 Univariate analysis of association between risk factor variables and three fall indices: fall-predicting
score, simple screening test, one-leg standing test

Values are expressed as means 1 standard deviation. In
order to analyze the relationship between each fall risk
index and comorbidities or drugs, variables were compared using Student’s t-test or the c2-test as appropriate.
The correlations between the two continuous variables
were analyzed using Pearson’s r coefﬁcient. In multivariate analysis, logistic regression analysis was performed for history of falls and multiple regression
analysis for the remaining three indices, to determine
the association of fall risk with the variables. Differences
between the groups of number of drugs and three
indices of fall tendency were analyzed using one-factor

Data analysis and statistical methods

Experience of falls in the past year is an established and
powerful tool for assessing fall risk,2 and was reported
by the patient and/or his or her family members. Duration time of one-leg standing test, which can be carried
out in a narrow limited space of the outpatient ofﬁce,
was measured using the leg with the eyes open, until the
raised leg was put down on the ﬂoor. We examined both
right and left legs once for each, and the longer of the
two measurements was used for statistical analysis.12
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the only factor which was signiﬁcantly associated with
all four indices, independent of age, sex and other variables. Because each disease variable or drug variable
might have affected the number of comorbidities or the
number of drugs in this analysis, we just compared the
number of comorbidities and the number of drugs to
exclude the double count in next analysis. As shown in
Table 4, the number of drugs was signiﬁcantly associated with all of the four fall risk indices independent of
age, sex and the number of comorbidities, while the
number of comorbidies was inversely associated with
history of falls and simple screening test. As shown in
Figure 1, the association of the number of drugs with

(No = 0/Yes = 1)
(No = 0/Yes = 1)
(No = 0/Yes = 1)
(No = 0/Yes = 1)

(No = 0/Yes = 1)
(No = 0/Yes = 1)
(No = 0/Yes = 1)
(No = 0/Yes = 1)

0.52
1.59
2.27
0.84
1.24

1.00
2.36
1.87
0.67
1.43
0.60

(0.18–1.54)
(0.72–3.50)
(0.73–7.07)
(0.33–2.15)
(1.07–1.45)*

(0.96–1.05)
(1.12–5.00)*
(0.61–5.76)
(0.28–1.60)
(0.38–5.45)
(0.38–0.95)*

-0.141
0.053
0.055
0.094
0.247**

0.073
0.199**
0.166
0.093
0.080
-0.062

-0.158
0.046
0.105
-0.018
0.335***

0.127
0.197**
0.218*
0.027
0.032
-0.237*

Simple screening
test
(11 points)†
b

0.142
0.002
0.033
0.084
-0.250**

-0.370***
-0.149*
-0.110
0.023
-0.083
-0.024

One-leg
standing test
(s)
b

1.00
1.73
0.63
1.23

(0.96–1.05)
(0.90–3.34)
(0.45–0.89)*
(1.08–1.41)*

0.101
0.207**
0.073
0.223*

Fall-risk index
(21 items)†
b

0.115
0.191**
-0.137
0.316***

Simple screening test
(11 points)†
b

-0.376***
-0.110
-0.034
-0.233**

One-leg standing test
(s)
b

© 2011 Japan Geriatrics Society
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*P < 0.05; **P < 0.005; ***P < 0.0005. Logistic regression analysis was performed for history of fall in a year, and multiple
regression analysis for the remaining three. †The questionnaire asking “whether taking ﬁve or more drugs” were excluded from
the scores in this analysis. Therefore, fall risk index was analyzed by a total of 21 items and simple screening test by a total of
11 points. CI, conﬁdence interval; b, standardized regression coefﬁcient.

Age
Female (No = 0/Yes = 1)
Number of comorbidities
Number of drugs

History of fall in a year
(No = 0/Yes = 1)
Odds ratio (95% CI)

Table 4 Multivariate analysis of association between number of comorbidities and drugs with four fall indices:
history of falls in a year, fall risk index, simple screening test, one-leg standing test

*P < 0.05; **P < 0.005; ***P < 0.0005. Logistic regression analysis was performed for history of fall in a year, and multiple
regression analysis for the remaining three. The risk factor variables used in these multivariate analyses were those associated in
either of the four univariate analysis signiﬁcantly. †The questionnaire asking “whether taking ﬁve or more drugs” were excluded
from the scores in this analysis. Therefore, fall risk index were analyzed by a total of 21 items and simple screening test by a
total of 11 points. CI, conﬁdence interval; b, standardized regression coefﬁcient.
[Table 3 amended after online publication date September 27, 2011]

Aspirin
Bisphosphonates
Hypnotics
Number of drugs

Age
Female
Hypertension
Osteoporosis
History of stroke
Number of comorbities
Antihypertensives

History of fall in
Fall risk index
a year
(No = 0/Yes = 1)
(21 items)†
Odds ratio (95% CI) b

Table 3 Multivariate analysis of association between risk factor variables and four fall indices: history of falls in a
year, fall risk index, simple screening test, one leg standing test

question on polypharmacy. Number of comorbidities was
signiﬁcantly associated with age (r = 0.32, P < 0.0001) and
with the number of drugs (r = 0.62, P < 0.0001).
Next, on multivariate analyses, the questionnaire
asking “whether taking ﬁve or more drugs” were
excluded from the fall risk index and the simple screening test. Therefore, the fall risk index was analyzed by a
total of 21 items and the simple screening test by a total
of 11 points in this analysis. To evaluate the association
of four fall risk indices with comorbidities and drugs, all
the variables that were signiﬁcantly associated in either
one of four univariate analyses were entered into the
model. As shown in Table 3, the number of drugs was
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Figure 1 Averages of fall risk according to the number
of drugs. (a) Fall risk index excluding the questionnaire
concerning polypharmacy. (b) Simple screening test
excluding the questionnaire concerning polypharmacy.
(c) Duration time of one-leg standing test. The differences
between the number of the drugs were compared through
ANOVA, P < 0.0001 for (a), P < 0.005 for (b), P < 0.0001 for
(c). For post-hoc analysis, †P < 0.05 vs 0 drug; ‡P < 0.05 vs
1–3 drugs; §P < 0.05 vs 4–6 drugs. Values are expressed as
mean 1 standard error.

(c)

(b)

(a)
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Epidemiological studies have assessed the risk of falls
in community-dwelling people, but not in geriatric
outpatients, who are likely to fall and need special consideration for the treatment of their illness. This crosssectional study investigated the association between
comorbidities, medications and fall risks in Japanese
elderly outpatients and found that all four indices were
signiﬁcantly associated with the number of drugs.
Because polypharmacy is frequently seen in patients with
multiple comorbidities, this study compared the impact
of the number of drugs with that of the number of
comorbidities on fall risk, and found the signiﬁcance of
polypharmacy as fall risk in elderly outpatients.
In the present study, the number of comorbidities
was inversely associated with the history of fall in the
past year and with an 11-point simple screening test
in the multivariate analysis. The reason is unclear;
however, there are some speculations about this. None
of the patients with four or more comorbidities (n = 19,
79.4 1 5.2 years old) had history of fall in the past year.
This accounts for the lower points of the simple screening test in these patients, because the history of fall
consists of 5 points out of a total of 11 points in the
simple screening test. So the question is why they had
lower frequency of falling experiences, although they
are at higher risk of falls according to fall risk index and
one-leg standing test (9.6 1 3.8 items and 8.6 1 9.4 s,
respectively). These patients may take care not to fall in
their daily lives because of their consciousness of fall
risk or frailty, or maybe due to elevated vigilance of
caregivers and their constant physical assistances. They
might have simply forgotten their fall experiences due to
subclinical cognitive impairment, although demented
patients were not included in this study. It is also possible that the patients who had more comorbidities and
had fallen did not meet our inclusion criteria because of
their recent injurious falls or their severe conditions.
Several medications and comorbidities have been
reported as risks of fall.6,7,13–19 Among these, diabetes,9,10
imsonia,13 hypnotics13–15 and antihypertensive use8 were
not signiﬁcantly associated with fall risk in our study.
Only 20 patients (40.8% of diabetic patients) were
prescribed hypoglycemic agents such as sulfonylurea
(n = 17) or insulin (n = 3) in this study. Because hypoglycemia is considered to be the main cause of accidental
falls in diabetic patients, relatively less prescription of
hypoglycemic agents might have affected our result. The
patients who were prescribed hypnotics tended to be
at higher risk of falls in univariate analysis, which did
show statistical signiﬁcance. Also, antihypertensives
such as diuretics are reported to increase the fall risk.8 No

Discussion

fall predicting score, simple screening test and duration
time of one-leg standing test was stepwise.
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Have you fallen during the last 12 months?
Have you tripped during the last 12 months?
Can you climb stairs without help?
Do you feel your walking speed has declined recently?
Can you cross a road within the green signal interval?
Can you walk 1 km without stopping?
Can you stand on one foot for about ﬁve seconds?
Do you use a stick when you walk?
Can you squeeze a towel tightly?
Do you feel dizzy at times?
Is your back bent?
Do you have knee pain?
Do you have a problem with your vision?
Do you have a hearing problem?
Do you think you are forgetful?
Do you feel anxious about falling when you walk?
Do you take ﬁve or more prescribed medicines?
Do you feel unsafe because your home is dark?
Are there any obstacles in your house?
Is there any difference in level within your home?
Do you have to use stairs in daily living?
Do you have to walk on a steep slope around your house?

Have you fallen during the last 12 months?
Do you feel your walking speed has declined recently?
Do you use a cane when you walk?
Is your back bent?
Do you take ﬁve or more prescribed medicines?
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Q1.
Q2.
Q3.
Q4.
Q5.

Appendix II. Simple screening test for risk of falls

Q1.
Q2.
Q3.
Q4.
Q5.
Q6.
Q7.
Q8.
Q9.
Q10.
Q11.
Q12.
Q13.
Q14.
Q15.
Q16.
Q17.
Q18.
Q19.
Q20.
Q21.
Q22.

Appendix I. 22 items of fall-predicting score (questionnaire)
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To the Editor: The process of aging can be found in a variety
of organs, frequently overlapping in the metabolic, cardiopulmonary, and nervous systems. A recent study showed that
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ENDOTHELIAL DYSFUNCTION IN PEOPLE WITH
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visceral fat accumulation is associated with metabolic risk
factor clustering in older adults.1 Obstructive sleep apnea
(OSA) and metabolic syndrome (MetS) are well known as
risk factors for cardiovascular disease and comorbid disorders
in obese and older adults,2 but whether OSA affects vascular
endothelial dysfunction, a surrogate marker of cardiovascular
disease,3 in people with MetS has not been determined. Flowmediated dilation (FMD) of the brachial artery, an indicator
of endothelial vasomotor function, was therefore examined in
people with MetS with or without OSA.
Forty-nine consecutive overweight subjects (body mass
index  25.0 kg/m2, aged 35–69) who were referred for
medical examinations were enrolled and categorized into
three groups; with MetS but not OSA (MetS group, n 5 21),
with MetS and OSA (MetS1OSA group, n 5 14), and with
no metabolic risk factors but overweight (control group,
n 5 14). MetS was deﬁned using the International Diabetes
Federation criteria and OSA using polysomnography. Participants who had some risk factors but did not meet the
criteria for MetS and those who declined to undergo
polysomnography were excluded. Blood sampling and
measurement of FMD were performed early in the morning after an overnight fast. FMD was measured using
ultrasound as percentage change in brachial artery diameter
as previously described.4
The MetS and MetS1OSA groups had signiﬁcantly
lower plasma high-density lipoprotein cholesterol (HDL-C)
(41.9  9.4 and 40.7  5.9 vs 57.9  12.5 mg/dL, Po.001)
and higher triglycerides (192.2  57.7 and 157.3  52.4 vs
104.1  34.4 mg/dL, P 5.008) and glycosylated hemoglobin (5.71  0.87% and 5.81  0.90% vs 4.80 
0.38%, P 5.001) than the control group. Although the
apnea-hypopnea index was 34.0  13.6 events per hour in
MetS1OSA group, in contrast to 3.1  1.6 events in the
MetS group (Po.001), there were no signiﬁcant differences
between the MetS and MetS1OSA groups in terms of cardiovascular risk factors, including age, body mass index,
waist circumference, blood pressure, low-density lipoprotein cholesterol (LDL-C), and homeostasis model assessment of insulin resistance (data not shown).
The control group had a signiﬁcantly lower increase in
percentage of FMD (%FMD) than the other two groups.
Moreover, %FMD in the MetS and OSA group was signiﬁcantly lower than that in the MetS group (Figure 1),
whereas nitroglycerine-induced endothelium-independent
dilation was comparable between the groups (15.0  4.2%
control, 13.5  3.2% MetS, 11.5  3.5% MetS1OSA).
On multiple regression analysis, OSA (yes 5 1, no 5 0) was
signiﬁcantly related to %FMD, independent of age, waist
circumference, systolic blood pressure, LDL-C, HDL-C,
triglycerides, fasting plasma glucose, and smoking
(b 5 0.324, P 5.04). The results of other multiple
regression models were similar (data not shown).
It has been shown that continuous positive airway
pressure treatment improves endothelial vasomotor function with no inﬂuence on metabolic risk factors,5,6 indicating that vascular endothelial dysfunction in people with
OSA is attributable to OSA-induced hypoxia. These ﬁndings imply that OSA is an additional risk factor in people
with MetS. Consistent with the present results, it has been
reported that OSA is independently associated with carotid
intima-media thickness and pulse wave velocity, other
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markers of atherosclerosis, in people with MetS.7 In conclusion, the results of the current study suggest that OSA
exacerbates endothelial dysfunction in people with MetS,
possibly leading to greater risk of cardiovascular disease.

Figure 1. Increase in percentage of ﬂow-mediated diameter
(%FMD) of the brachial artery in control overweight subjects
(control, n 5 14), patients with metabolic syndrome (MetS,
n 5 21), and patients with MetS and obstructive sleep apnea
(MetS1OSA, n 5 14). Data are shown as means  standard deviations.

1566
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To the Editor: We read with interest the paper by Brass and
Sietsema on drug development to treat sarcopenia.1 The
authors raise important points to consider when designing
clinical trials addressing sarcopenia-related outcomes.
As they state, a universally accepted deﬁnition for sarcopenia needs to be established. The difﬁculty encountered
in doing so is a direct result of the complexity of the problem. The European Working Group for Sarcopenia in Older
Persons (EWGSOP) has recently developed and published a
practical clinical deﬁnition and consensus diagnostic criteria for age-related sarcopenia2 that several international
scientiﬁc societies, namely the European Geriatric Medicine
Society (EUGMS), the European Society for Clinical
Nutrition and Metabolism (ESPEN), the International Association of Gerontology and GeriatricsFEuropean Region,
and the International Association of Nutrition and Aging,
have endorsed. In line with Brass and Sietsema’s suggestion,
the EWGSOP advocates a deﬁnition that allows chronic
disease, besides aging per se, to contribute to sarcopenia.
For the diagnosis of sarcopenia, EWGSOP recommends using the presence of low muscle mass and reduced
muscle function (strength or performance) and variously
applies these characteristics to further deﬁne such conceptual stages as presarcopenia, sarcopenia, and severe sarcopenia. EWGSOP also reviewed a wide range of tools that
can be used to measure the speciﬁc variables of muscle
mass, muscle strength (e.g., hand grip), and physical performance (e.g., gait speed). The report summarizes currently available data deﬁning sarcopenia cutoff points
according to age and sex; suggests an algorithm for sarcopenia case ﬁnding in older individuals based on measurements of gait speed, grip strength, and muscle mass; and
presents a list of suggested primary and secondary outcome
domains for research.
In their review, Brass and Sietsema emphasize the standards that trials should meet to establish efﬁcacy. They
point out that efﬁcacy should be measured according to
meaningful clinically relevant end points and that surrogate
markers of beneﬁt will not be sufﬁcient to validate Food and
Drug Administration (FDA) approval. This is a complex
issue for sarcopenia, because it fulﬁlls criteria for a geriatric
syndrome and is thus characterized by a complex interplay
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which is seen as patchy scattered deposits only occurring
within atherosclerotic plaques, is shown to be associated with
plaque vulnerability.5 On the other hand, medial calcification,
which is frequently seen in the elderly and in diabetes and
chronic renal failure, is observed as continuous linear deposits along the internal elastic lamina.6 Advanced atherosclerosis with both types of calcified lesions is the consequence of
overlapping pathological mechanisms.
Ectopic calcification in the vasculature has been shown to
result from passive precipitation of calcium with aging and
osteoporosis, the so-called calcium shift theory, as a previous
hypothesis.7 However, accumulating recent evidence has shown
it to be attributable to an active “cell-mediated process” resembling osteogenesis in bone rather than passive mineral precipitation in vascular smooth muscle cells (SMCs).8,9
Silent information regulator-2 (Sir2), an NAD⫹-dependent
HDAC, is highly conserved in organisms ranging from Archaea

2054

Arterioscler Thromb Vasc Biol is available at http://atvb.ahajournals.org

DOI: 10.1161/ATVBAHA.110.216739

Received on: May 12, 2010; final version accepted on: May 25, 2011.
From the Department of Geriatric Medicine, Graduate School of Medicine, University of Tokyo, Tokyo, Japan.
Correspondence to Katsuya Iijima, MD, PhD, Department of Geriatric Medicine, Graduate School of Medicine, University of Tokyo, 7-3-1 Hongo,
Bunkyo-ku, Tokyo 113-8655, Japan. E-mail katsu-tky@umin.ac.jp
© 2011 American Heart Association, Inc.

therosclerotic vascular damage associated with aging
manifests several features, namely atherosis, sclerosis,
and calcific change, finally leading to cardiovascular events.
These pathological changes result in arterial wall thickening
(localized morphological changes) and arterial stiffening
(functional changes).1 Arterial calcification makes the management of hemodynamics more difficult in the elderly,
because ectopic calcium deposition in the aorta and arteries
contributes to vessel wall stiffening and loss of elastic recoil.2
These pathological conditions result in unstable hemodynamic
consequences, finally leading to a decline in end-organ
perfusion and subsequent ischemic events. Recently, several
reports have demonstrated that aortic calcification detectable
on chest X-ray examination is a strong predictor of future
cardiovascular events beyond traditional risk factors.3
Arterial calcification is anatomically separated into two
types, intimal and medial calcification.4 Intimal calcification,

A

Key Words: cellular senescence 䡲 hyperphosphatemia 䡲 longevity gene SIRT1 䡲 vascular calcification
䡲 vascular smooth muscle cell

Objective—Arterial calcification is associated with cardiovascular disease as a complication of advanced atherosclerosis.
Aged vascular cells manifest some morphological features of a senescent phenotype. Recent studies have demonstrated
that mammalian sirtuin 1 (SIRT1), a histone deacetylase, is an exciting target for cardiovascular disease management.
Here, we investigated the role of SIRT1 in a calcification model of vascular smooth muscle cells (SMCs).
Methods and Results—In adenine-induced renal failure rats with hyperphosphatemia, massive calcification was induced
in the aortic media. Senescence-associated ␤-galactosidase (SA␤-gal) activity, a marker of cellular senescence, in
medial SMCs was significantly increased, and its induction was positively associated with the degree of calcification.
In cultured SMCs, inorganic phosphate (Pi) stimulation dose-dependently increased SA␤-gal-positive cells, and
Pi-induced senescence was associated with downregulation of SIRT1 expression, leading to p21 activation. The
activation via SIRT1 downregulation was blunted by inhibition of Pi cotransporter. Activation of SIRT1 by resveratrol
significantly reduced the senescence-associated calcification. Conversely, SIRT1 knockdown by small interfering RNA
accelerated the Pi-induced SMC senescence and subsequent calcification. In addition, SIRT1 knockdown induced
phenotypic change from a differentiated state to osteoblast-like cells. The senescence-related SMC calcification was
completely prevented by p21 knockdown. In addition to Pi-induced premature senescence, SMCs with replicative
senescence were also more sensitive to Pi-induced calcification compared with young SMCs, and this finding was
attributable to augmented p21 expression.
Conclusion—SIRT1 plays an essential role in preventing hyperphosphatemia-induced arterial calcification via inhibition
of osteoblastic transdifferentiation. In addition, Pi-induced SMC calcification may be associated with both premature
and replicative cellular senescence. (Arterioscler Thromb Vasc Biol. 2011;31:2054-2062.)
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The adenine-fed rats had severe renal failure, with a huge
increase in serum creatinine (3.0⫾0.9 mg/dL in renal failure

Association of Senescent Vascular Cells With
Aortic Medial Calcification in Renal Failure Rats

Results

To examine whether Pi stimulation induces change to an osteoblastic
phenotype, the expression of Runx-2/Cbfa-1 and alkaline phosphatase, which are well known to be representative osteoblastic markers,
was checked using real time-polymerase chain reaction analysis. In
addition, the effect of knockdown of SIRT1, p21, or both by siRNA
on the osteoblastic phenotypic change in HASMCs was examined.
Primer sequences are shown in Supplemental Figure I.

Real-Time Polymerase Chain Reaction Analysis:
Osteoblastic Markers

HASMCs were transfected with 200 pmol/L small interfering RNA
(siRNA) for SIRT1, p21WAF1/CIP1, or both. Detailed methods are
described in the supplemental materials.

Knockdown of SIRT1 or p21 by Small
Interfering RNA

To assess senescent changes in the phenotype of cultured HASMCs
or aortic medial cells of rats, staining for senescence-associated
␤-galactosidase (SA␤-gal), a well-established biomarker of cellular
senescence, was performed. Detailed methods are described in the
supplemental materials.

Senescence-Associated ␤-Galactosidase Staining

Primary human aortic SMCs (HASMCs) were treated with a pathological concentration of inorganic phosphate (Pi) up to 3.2 mmol/L in
culture medium as previously described.29 To quantitatively measure
Pi-induced calcification, two distinct experiments were performed as
previously described14: (1) intracellular calcium deposition as determined by o-cresolphthalein complexone method, and (2) visualization
of mineralization as determined by von Kossa staining, Detailed
methods are described in the supplemental materials.

Induction of SMC Calcification

Renal failure was induced in rats by a 0.75% adenine-containing diet
as previously described.14 All procedures and animal care were in
accordance with the Guide for the Care and Use of Laboratory Animals
of the University of Tokyo. Detailed methods are described in the
supplemental materials, available online at http://atvb.ahajournals.org.

Aortic Calcification in Renal Failure Rats

Methods

to humans.10 In yeast, Sir2 has been shown to play critical roles
in DNA repair, stress resistance, and longevity. Mammalian
sirtuin 1 (SIRT1), the closest homolog of Sir2, regulates the cell
cycle, apoptosis, and metabolism by interacting with a number
of molecules, including p53, promyelocytic leukemia protein,
Foxo, Ku70, and peroxisome proliferator-activated receptor-␥.11
A previous study has shown that SIRT1 antagonizes p53mediated premature senescence in mouse embryo fibroblasts.12
In addition, we have recently demonstrated that SIRT1 inhibits
oxidative stress-induced premature senescence in vascular endothelial cells.13 However, the detailed mechanism of how
SIRT1 affects vascular SMC senescence and arterial calcification remains unclear.
In this study, we hypothesized that SIRT1 plays an important role in preventing arterial calcification due to renal
failure, in association with modulation of cellular senescence.
Here, we demonstrated the protective potential of SIRT1
against hyperphosphatemia-induced premature and replicative senescence and subsequent calcification in SMCs.
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On the basis of our results obtained from animal experiments,
we hypothesized that senescent SMCs in the aortic media are
strongly associated with the development of arterial calcification. Therefore, the effect of excessive Pi stimulation
(2.6 mmol/L) on cellular senescence in cultured SMCs was
examined. SA␤-gal-positive senescent HASMCs were significantly induced by not only angiotensin II (Ang II) but also Pi

Pi Induces Cellular Senescence in Cultured SMCs

rats versus 0.3⫾0.0 mg/dL in control rats), similar to a
previous report.14 The renal failure rats showed an approximately 2.0-fold increase in serum phosphorus (18.9⫾4.7
mg/dL) compared with control rats (9.8⫾0.9 mg/dL). Histological assessment using von Kossa staining showed that the
aorta in renal failure rats had extensive linear calcification,
which was localized in the aortic media, resembling the typical
Mönckeberg’s pattern (Figure 1A). Numerous SA␤-gal positive
cells were found in the aortic media of renal failure rats, whereas
the aortic wall in control rats did not contain senescent cells
(Figure 1B). The senescent cells were mainly localized to the
calcified area and its surrounding area, which was defined as the
area not stained black by von Kossa staining. Quantitative
assessment showed that the number of senescent cells with high
SA␤-gal activity was positively correlated with the calcified area
in the aortic media (Figure 1C).

Figure 1. Presence of senescent vascular cells colocalized with
calciﬁcation in aortic media of renal failure rats. A, Rats with
severe renal failure had massive calciﬁcation throughout the
aorta (right) compared with control rats (left) (n⫽5). Yellow
arrows indicate calciﬁed area. Morphological assessment by von
Kossa staining showed extensive calciﬁcation in the aortic
media of renal failure rats. Scale bar⫽500 m. B, Senescent
vascular cells (senescence-associated ␤-galactosidase [SA␤gal]-positive: blue) were signiﬁcantly detected throughout the
calciﬁed area (Calc) in renal failure rats, whereas these senescent cells were not present in control rats. Scale bar⫽100 m.
C, Localized association between calciﬁcation and senescent
cells is shown in renal failure rats. SA␤-gal-positive cells were
frequently found in areas with marked calciﬁcation. D, The association of the number of SA␤-gal-positive cells with the calciﬁed
area in each photograph was evaluated. The senescent cell
number was linearly correlated with the area of calciﬁcation in
the aortic media of renal failure rats (calciﬁed area in media:
percentage).
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stimulation (Figure 2A). Notably, Pi stimulation increased
calcium deposition; however, Ang II alone did not (Figure
2B). It suggests that high-dose Pi condition, but not stress by
Ang II alone, is indispensable to induce SMC calcification.

The effects of modulation of SIRT1 activity on Pi-induced
cellular senescence were investigated. First, sirtinol, a chem-

Regulation of SIRT1 Modulates Pi-Induced SMC
Senescence and Calcification

Treatment of HASMCs with Pi caused downregulation of
SIRT1 expression in a time-dependent manner (Figure 3A).
The decline was dependent on Pi concentration (data not
shown). An increase in acetylation of both substrates of
SIRT1, histone-3 and p53 (a nonhistone substrate), was found
according to the decline in SIRT1 deacetylase activity. In
addition, expression of p21, a downstream molecule of p53,
was significantly induced by Pi as well. Quantitative assessment showed that an increase in these expression levels of
acetylated (Ac)-p53 and p21 on day 3 and day 6 was
statistically significant compared with the pretreatment levels, suggesting that downregulation of SIRT1 activity may
mediate the subsequent increase in Ac-p53 and p21
expression.
To address whether SIRT1 downregulation-related SMC
senescence and calcification are reversible or not, the
effects of continuation or termination of high-dose Pi were
examined. As shown in Figure 3B, the continuation of Pi
up to day 10 was associated with SIRT1 downregulation
and subsequent upregulation of Ac-p53 and p21, leading to
induction of senescence-related calcification. However,
the slight increase in senescent cells was not statistically
significant, although calcification was significantly induced. Of note, the Pi-induced downregulation of SIRT1
was almost completely reversed by withdrawal (termination) of Pi stimulation (exchange of Pi from 2.6 mmol/L to
1.4 mmol/L as a normal level on day 6) as shown in Figure
3B. According to the restoration of SIRT1, levels of both
Ac-p53 and p21 were also decreased without more progression. In addition, termination of Pi showed no progression of senescence-related calcification; however, preexisting senescent cells and calcification on day 6 continued
without regression.
Next, NPC inhibition by PFA completely blunted Piinduced SIRT1 downregulation and subsequent activation of
its downstream p53/p21 pathway (Figure 3C).

Downregulation of SIRT1 by Pi

These findings also suggest that intracellular Pi influx at least
is essential to induce this SMC calcification model.
In addition, to determine how many days after the initiation
of Pi stimulation the cells showed a senescent phenotype and
subsequent calcification, the time-dependent effects of Pi
stimulation on both SA␤-gal activity and calcium deposition
were examined. As shown in Figure 2C, SA␤-gal-positive
cells were significantly increased by Pi stimulation even on
day 1, although calcium deposition was not markedly increased at the same time point. A statistically significant
increase in calcium deposition was found from day 3 and
later. Cotreatment with phosphonoformic acid, an inhibitor of
Na-dependent phosphate cotransporter (NPC), showed significant inhibition of Pi-induced senescence (Figure 2D). Our
previous report showed that treatment with PFA completely
inhibited Pi-induced SMC calcification,15 suggesting the
importance of increased intracellular influx of phosphate in
Pi-induced SMC senescence.
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Figure 2. Inorganic phosphate (Pi) stimulation induces cellular
senescence in vascular smooth muscle cells (SMCs) via its
cotransporter. A, The effect of Pi on senescent transition in
human aortic SMCs (HASMCs) was examined. Representative photographs showed that senescence-associated ␤-galactosidase
(SA␤-gal) activity (blue) in cells was signiﬁcantly induced by not
only angiotensin II (Ang II: 10 pmol/L, as a positive control) but also
Pi stimulation (2.6 mmol/L). B, The number of senescent cells was
signiﬁcantly increased by not only Ang II but also Pi. Calcium
deposition was signiﬁcantly increased by Pi; however, calciﬁcation
in HASMCs was not induced by Ang II alone in the absence of Pi.
C, Senescent cells were signiﬁcantly increased by Pi stimulation
even on day 1; however, a statistically signiﬁcant increase in calcium deposition was found from day 3 and later. D, Inhibition of
the phosphate cotransporter Na-dependent phosphate cotransporter by the inhibitor phosphonoformic acid (PFA) (100 mol/L)
reduced SA␤-gal activity, which was increased by Pi (2.6 mmol/L)
in HASMCs. Each experiment was performed al least 3 times.
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ical inhibitor of SIRT1, induced an increase in SA␤-galpositive cells even under a normal Pi (1.4 mmol/L), and the
increased number of senescent cells induced by Pi was
significantly augmented by sirtinol (Figure 4A). Sirtinol
dose-dependently augmented Pi-induced calcification, although no augmentation was found under a normal Pi (Figure
4B and 4C). Conversely, treatment with resveratrol, an
activator of SIRT1, significantly reduced both Pi-induced
senescent transition and calcification in a dose-dependent
manner (Figure 4D to 4F).
Second, complete knockdown of SIRT1 by siRNA caused
a significant increase in acetylation of both substrates
(histone-3 and p53) and p21 expression (Figure 5A). Similarly to sirtinol, SIRT1 inhibition by siRNA also augmented
not only senescent transition (Figure 5A, bottom) but also
calcium deposition (Figure 5C, top).
Although stimulation with Ang II alone could increase the
number of SA␤-gal-positive cells, it did not increase calcium

deposition. To understand the mechanism of these discrepant
phenomena, the effect of Ang II alone on osteoblastic
phenotypic change was examined. Ang II alone did not
increase the expression of Runx2 in the absence of Pi
stimulation, unlike Pi stimulation (Figure 5B).
To understand the detailed mechanism by which SIRT1
modulates senescence-related calcification, the effect of
SIRT1 on phenotypic change in HASMCs was examined. Pi
inhibited the expression of caldesmon, a differentiated SMC
lineage marker, and complete knockdown of SIRT1 augmented the Pi-induced partial downregulation of caldesmon
(Figure 5C, middle). In contrast, real-time polymerase chain
reaction analysis showed that Pi induced the expression of
two representative osteoblastic markers, Runx-2/Cbfa-1 and
alkaline phosphatase (Figure 5C, bottom) with statistical
significance. In addition, complete knockdown of SIRT1
using siRNA significantly accelerated the Pi-induced os-

Figure 3. Inorganic phosphate (Pi) stimulation leads to sirtuin 1 (SIRT1) downregulation and subsequent p21 activation. A, The effect of
Pi on SIRT1 expression and its downstream pathway was examined. Treatment of human aortic SMCs (HASMCs) with Pi (2.6 mmol/L)
showed downregulation of SIRT1 expression, leading to an increase in acetylation of its substrates (acetylated [Ac]-H3 and Ac-p53)
and p21 expression. Bottom: Quantitative analysis showed that Pi gradually induced not only SIRT1 downregulation but also upregulation of Ac-p53 and p21. B, To address whether SIRT1 downregulation-related senescence and subsequent calciﬁcation are reversible,
the effects of continuation or termination of high-dose Pi were examined. As shown in 4th lane from left, termination (on day 6) of Pi
showed no progression of senescence-related calciﬁcation in association with restoration of SIRT1, whereas continuation (up to day
10, 3rd lane from left) of Pi stimulation showed further progression of calciﬁcation. C, Treatment with phosphonoformic acid (PFA), a
Na-dependent phosphate cotransporter inhibitor, completely reversed Pi-induced SIRT1 downregulation. A decline in Ac-H3 and
Ac-p53 reﬂected the restoration of SIRT1 deacetylase activity. Pi-induced p21 activation was signiﬁcantly inhibited by inhibition of Pi
transport.
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As the next step, the role of SIRT1 in NPC-mediated
Runx2/Cbfa1 expression was examined. First, complete
knockdown of SIRT1 did not show any change in both
osteoblastic markers, Runx2 and alkaline phosphatase, in a
normal Pi (Supplemental Figure I). As shown in Figure 5F,

Regulation of NPC-Mediated Runx2 Expression by
SIRT1/p21 Pathway

To address the association of p21 with senescence-related
calcification, knockdown of p21 using siRNA was performed. Treatment of p21 siRNA (up to 200 pmol/L) completely inhibited p21 (Figure 5D). p21 knockdown completely inhibited Pi-induced senescence and subsequent
calcification (Figure 5E).

Inhibition of Senescence-Related Calcification in
SMCs by p21 Knockdown

teoblastic phenotypic change, suggesting that modulation
of SIRT1 is associated with osteoblastic phenotypic
change in SMCs.

Vascular aging, leading to cardiovascular disease, manifests
complex and diverse vascular changes (eg, impairment of
distensibility due to loss of arterial elasticity).1,16 Arterial wall
stiffness resulting from ectopic calcification is a complication
of advanced atherosclerosis and makes the management of
hemodynamics more difficult in the elderly. Few reports have
addressed whether cellular senescence is associated with
SMC calcification. This study showed the importance of
SIRT1, a longevity gene, in arterial calcification in association with cellular senescence.
First, our data obtained from animal experiments clearly
showed the association of senescent SMCs with aortic medial
calcification in the renal failure rats with hyperphosphatemia.
Senescent cells showed significant colocalization with calcium deposition. Intriguingly, numerous senescent cells could
be detected before microscopic calcification occurred at 4
weeks after the start of renal failure induction (data not
shown), suggesting that the transition to a senescent phenotype in medial SMCs may be associated with the initiation
and progression of calcification. Therefore, hyperphosphatemia, a potent uremic factor, may be a stimulator to
induce senescent phenotypic transition of medial SMCs.

Discussion

Not only Pi-induced “premature senescence” in HASMCs but
also the effects of Pi on “replicative senescence” were
evaluated. Senescent cells (passage 18) were more sensitive
to Pi-induced calcification compared with young cells (passage 7) (Figure 6A). SIRT1 expression was downregulated in
senescent cells compared with young cells, and the downregulation was significantly augmented by Pi stimulation
(Figure 6B, top). In parallel with this finding, senescent cells
showed an increase in Ac-p53 and p21 expression. Statistical
analyses using densitometric measurement showed that (1)
downregulation of SIRT1 and upregulation of Ac-53 and p21
were augmented by replicative senescence, and (2) Pi inhibited the SIRT1-p21 pathway even in cells with replicative
senescence (passage 18) (Figure 6B, bottom).

High Sensitivity of SMCs With Replicative
Senescence to Pi-Induced Calcification

Pi-induced Runx2 was significantly blunted by PFA, an NPC
inhibitor. SIRT1 activation by resveratrol inhibited Piinduced Runx2 activation. The Runx2 induction was augmented by knockdown of SIRT1 by siRNA, and the activation was completely inhibited by PFA. Surprisingly, Runx2
activation was strongly inhibited by knockdown of p21 alone.
In addition, the inhibition of Runx2 induction by double
knockdown of SIRT1 and p21 was less than that by single
knockdown of SIRT1.
To address a difference in senescent induction by Pi or Ang
II, immunohistological assessment of SIRT1 in HASMCs
was examined (Supplemental Figure II). Although SIRT1
was predominantly localized in nucleus without Pi, the
translocation of SIRT1 to cytoplasm was observed after Pi
stimulation for 24 hours, and its expression disappeared in
both areas on day 6. In contrast, Ang II stimulation did not
show the dynamic translocation.
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Figure 4. Modulation of sirtuin 1 (SIRT1) affects inorganic phosphate (Pi)–induced senescent phenotypic change and calciﬁcation in smooth muscle cells (SMCs). The effects of sirtinol (a
chemical inhibitor of SIRT1 activity; A to C) and resveratrol (an
activator of SIRT1; D to F) on Pi-induced senescent phenotypic
change and calciﬁcation were examined (n⫽6). A, SIRT1 inhibition by sirtinol (10 mol/L) showed an increase in the number of
senescence-associated ␤-galactosidase (SA␤-gal)-positive cells
even without Pi stimulation. The increase in Pi-induced senescence was signiﬁcantly augmented by sirtinol. Sirtinol augmented Pi-induced calcium deposition in human aortic SMCs
(HASMCs) in a time-dependent (B) and dose-dependent manner
on day 6 (C). Conversely, treatment with resveratrol (Resv;
10 mol/L) showed a reduction of the Pi-induced senescent
phenotype (D) and calciﬁcation (E). The inhibitory effect of resveratrol on calciﬁcation was dose dependent (F).
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Figure 5. Augmentation of senescence-related smooth muscle cell (SMC) calciﬁcation by sirtuin 1 (SIRT1) knockdown in association
with osteoblastic phenotypic change and prevention of inorganic phosphate (Pi)–induced changes by p21 knockdown. A, To achieve
SIRT1 knockdown in human aortic SMCs (HASMCs), small interfering RNA (siRNA) was simultaneously administered at the start of Pi
stimulation (2.6 mmol/L). Complete inhibition of SIRT1 showed a signiﬁcant increase in acetylation of both substrates (acetylated
[Ac]-H3 and Ac-p53), p21 expression and senescence-associated ␤-galactosidase (SA␤-gal)-positive cells. B, Angiotensin II (Ang II)
alone (10 pmol/L) did not increase the expression of Runx2 in the absence of Pi stimulation, unlike Pi stimulation. C, top: SIRT1 knockdown by siRNA signiﬁcantly accelerated Pi-induced calciﬁcation (n⫽6), whereas control (Ctrl) siRNA did not. C, middle and bottom:
Western blots showed that Pi partially inhibited the expression of a differentiated SMC marker, caldesmon, and complete knockdown of
SIRT1 by siRNA augmented its downregulation. Real-time polymerase chain reaction analysis showed that Pi induced the expression of
Runx-2 and alkaline phosphatase (ALP). Complete knockdown of SIRT1 signiﬁcantly accelerated the Pi-induced osteoblastic markers.
A.U. indicates arbitrary units. *P⬍0.05. D and E, Knockdown of p21 by siRNA (200 pmol/L) signiﬁcantly reduced the senescent phenotypic change and subsequent calciﬁcation (n⫽6). F, The role of SIRT1/p21 axis in Na-dependent phosphate cotransporter-mediated
Runx2 expression was evaluated. Augmentation of Pi-induced Runx2 expression by SIRT1 knockdown was signiﬁcantly inhibited by
double knockdown of SIRT1 and p21. *P⬍0.05 vs control without Pi stimulation (left column), **P⬍0.05 vs Pi-stimulated cells with
SIRT1 siRNA (sixth column from left).
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Second, we also confirmed the association of Pi-induced
SMC senescence with calcification in in vitro experiments.
Senescent SMCs were significantly increased by Pi even on
day 1, although calcium deposition was not markedly increased at the same time point. A statistically significant
increase in calcium deposition was found from day 3 and

later. Considering these data, we hypothesize that (1) calcium
deposition may be more readily induced in senescent cells
compared with nonsenescent cells, and (2) Pi-induced senescent change is observed earlier than calcium deposition. In
other words, senescent transition associated with Runx2
induction may lead to progressive calcification.
Senescent SMCs were associated with the SIRT1-related
p53/p21 pathway, based on the findings that SIRT1 knockdown
augmented not only cellular senescence but also calcification. In
addition, p21 knockdown completely inhibited senescencerelated calcification induced by Pi. This raises the question of
how cellular senescence in SMCs is associated with calcification. Our experiments to understand the detailed mechanisms by
which SIRT1 modulates senescence-related calcification
showed that Pi-induced SIRT1 downregulation led to the phenotypic change from a differentiated state to osteoblast-like cells
in SMCs. It has been reported that Pi induces osteoblastic
change, in which NPC plays a role in inducing Runx2/Cbfa-1
expression, in SMCs.17 As the next step, to determine how
SIRT1 regulates NPC-mediated Runx2 expression, we examined the effects of knockdown of SIRT1, p21, or both by siRNA
on Pi-induced Runx2 expression. Our data shown in Figure 5F
suggested that (1) NPC plays an essential role in Pi-induced
Runx2 expression, (2) SIRT1 has an inhibitory effect on NPCmediated Runx2 expression, (3) knockdown of p21 alone
ameliorates Runx2 induction, and (4) p21-related osteoblastic
change is at least in part dependent on SIRT1.
There is now the new question of how SIRT1 regulates
Runx2 regulation. A report by Jeon18 has shown that acetylation of Runx2 itself is important in osteoblast differentiation, and it is downregulated by HDAC activities. Based on
this evidence, SIRT1, 1 of the HDACs, may be able to
deacetylate Runx2, leading to inhibition of Runx2-related
osteoblastic transition in SMCs. Therefore, the inhibition of
SIRT1 by hyperphosphatemia may lead to Runx2 activation
via its hyperacetylation. Further investigation of the detailed
mechanism of the SIRT1/p21/osteoblastic gene axis is
needed. These data clearly suggest that SIRT1 activation may
inhibit the hyperphosphatemia-induced osteoblastic phenotypic change of SMCs, and the degree of change may be
dependent on SIRT1 expression level. It is possible that the
inhibition of SIRT1 expression by Pi alone is “partial,”
because complete downregulation of SIRT1 by siRNA worsened the dynamic phenotypic change compared with Pi only.
We have already shown that tumor necrosis factor-␣, a potent
atherogenic cytokine, augmented Pi-induced SMC calcification, as previously described.19 In addition, tumor necrosis
factor-␣ significantly decreased Pi-induced SIRT1 downregulation further (data not shown). According to these
results, we currently hypothesize that hyperphosphatemia
induces SIRT1 downregulation and subsequent osteoblastic
phenotypic change in SMCs, leading to calcification, and
these changes are worsened by some harmful atherogenic
factors, which decrease SIRT1 expression/activity further.
These results provide a new insight, showing that SIRT1
plays an essential role in the prevention of arterial calcification and that the beneficial effect may be associated with an
inhibition in Pi-induced SMC senescent transition.
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Figure 6. High sensitivity of smooth muscle cells (SMCs) with replicative senescence to inorganic phosphate (Pi)–induced calciﬁcation. The effects of replicative senescence in human aortic SMCs
(HASMCs) on Pi-induced calciﬁcation (A) and sirtuin 1 (SIRT1)related molecules (B) were also evaluated. A, Senescent cells (passage 18 [P18]) were more sensitive to Pi-induced calciﬁcation
compared with young cells (passage 7 [P7]) (n⫽6). Representative
photographs of von Kossa staining (bottom) show strong induction
of calcium deposition by Pi (2.6 mmol/L). B, Senescent HASMCs
(P18) showed a decline in SIRT1 expression and an increase in
p21 expression compared with young cells (P7). Pi stimulation of
senescent cells signiﬁcantly inhibited SIRT1 expression and accelerated the increase in p21 and acetylated (Ac)-p53. Densitometric
analysis conﬁrmed these more sensitive responses in senescent
cells. A.U. indicates arbitrary units. *P⬍0.05.
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In addition, Ang II did not increase calcium deposition,
although the stimulation increased the number of senescent
cells. Of note, Ang II alone did not increase Runx2 expression in the absence of Pi (Figure 5B). This result suggests that
SMC senescence shows two different features: one is SA␤gal-positive cells with an increase in Runx2 and the other is
SA␤-gal-positive cells without. First, it has recently been
reported that SMCs with replicative senescence, rather than
the cells without senescence, show hypersensitivity in response to induction of calcification with the more induction
of osteoblastic markers,20 suggesting that the induction of
osteoblastic transdifferentiation is strongly associated with
the senescent change in SMCs. In addition, the translocation
of SIRT1 to cytoplasm was observed after Pi stimulation for
24 hours, although SIRT1 predominantly localized in nucleus
without Pi. In contrast, Ang II did not show the dynamic
translocation. Thinking about the mechanism for regulating
the activity of HDACs, including SIRT1, recent several
reports show the importance of their coordinated shuttling
between nucleus and cytoplasm. A report demonstrates that
HDAC7, an HDAC, represses the transcriptional activity of
Runx2 and that osteogenic stimuli induce export of HDAC7
from nucleus, leading to a decline in the repressive potentials
of HDAC7 for Runx2.21 On the basis of our findings and a
previous report, the reason that stimulation with Ang II alone
did not induce Runx2 expression and subsequently SMC
calcification may in part depend on the difference of SIRT1
translocation after stimulation. Therefore, we strongly hypothesize that in the senescent SMCs with upregulation of
p21, Pi stimulation, but not Ang II stimulation, may activate
Runx2 via at least two phenomena, the hyperacetylation of
Runx2 by SIRT1 downregulation and the dynamic SIRT1
translocation, leading to marked osteoblastic transdifferentiation and subsequent calcification. In addition, we have
another hypothesis. In general, it has been shown that
high-dose Pi navigates release of matrix vesicles from SMCs
in parallel with osteoblastic transdifferentiation. The vesicles
play an essential role in the initiation of hydroxyapatite
aggregation, so-called nucleation. Accumulating recent reports show that the nanocrystal formation as an initial step
under hyperphosphatemia accelerates the harmful cascade of
osteoblastic transdifferentiation in SMCs via endocytosis.22,23
Maybe Ang II alone does not induce the nanocrystal formation and the cascade of osteoblastic change. Therefore, we
explain that the difference of senescent phenotypic changes in
SMCs between both stimulations, Pi and Ang II alone, may
depend on (1) SIRT1 translocation and (2) nanocrystal
formation to accelerate calcification. Further investigation to
address the detailed mechanisms by which SIRT1 regulates
osteoblastic transdifferentiation in SMCs under the cellular
senescence is needed.
Are SIRT1 downregulation-related SMC senescence and
subsequent calcification reversible or not? To answer this
question, the effects of continuation or termination of highdose Pi were examined. As shown in Figure 3B, termination
(on day 6) of Pi showed no progression of senescence-related
calcification in association with the restoration of SIRT1,
whereas continuation (up to day 10) of Pi stimulation showed
further progression of calcification. It is suggested that a
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therapeutic strategy to manage hyperphosphatemia to the
normal range of serum phosphate concentration may lead to
at least termination of progressive calcification via reversal of
SIRT1 activity.
Cellular senescence has been shown to have two features:
not only stress-induced premature senescence but also replicative senescence, indicating a limited number of divisions in
culture.24 In fact, both endothelial cells and SMCs derived
from human atherosclerotic plaques show a senescent phenotype earlier than do cells from normal vessels.25 Notably, we
found that senescent HASMCs were significantly more sensitive to Pi-induced calcification compared with young cells.
These results suggest that calcium deposition may be more
readily induced in arterial medial SMCs with replicative
senescence. This insight may explain the mechanisms by
which arterial calcification occurs in the elderly more frequently than in the young population. Therefore, these observations support our hypothesis that arterial calcification is
accelerated by both senescent types (premature and replicative senescence) in SMCs. To explore new therapeutic
strategies against arterial calcification, it is essential to
investigate how to maintain a higher SIRT1 level in the
vasculature, leading to prevention of medial SMC senescence
and which drug is capable of achieving it.
How does SIRT1 exert protective effects against SMC
calcification? This study clearly showed that inhibition of
SIRT1 was associated with increases in both Ac-p53 and p21
expression. These findings were significantly induced by not
only replicative senescence but also Pi-induced premature
senescence. SIRT1-mediated deacetylation of p53 inhibits
p53-dependent transactivation of target genes, including p21.
A report showed that a decline in cellular deacetylase activity
increases the half-life of endogenous p53,26 suggesting that
p53 acetylation is also associated with p53 stabilization.
Therefore, the increased Ac-p53 by Pi-induced SIRT1 downregulation may induce SMC senescence because of a decline
in degradation of p53, leading to calcification. In addition,
p53 itself can inhibit SIRT1 transcription because the SIRT1
promoter has two response elements to p53.27 Further investigation to address how the SIRT1-p53 negative regulatory
pathway is associated with SMC calcification is needed.
On the other hand, regarding p21 activation, it is reported
that inhibition of p21 expression in the vasculature significantly attenuates cellular senescence, leading to prevention of
atherosclerosis.28 This evidence suggests a pivotal role of p21
in the development of atherosclerosis. p21 activation has been
shown to be regulated by a pathway that is p53 dependent,
p53 independent, or both. Okamoto et al have demonstrated
that inhibition of HDAC by trichostatin A showed activation
of p21 promoter activity by the Sp1 site even in vascular
SMCs, and the induction of p21 was independent of the p53
pathway.29 The p21 transcriptional activation in response to
HDAC inhibitors was mediated by histone hyperacetylation
in its promoter region. Based on these findings, Pi-induced
p21 activation via SIRT1 downregulation may be in part
involved in a p53-independent pathway, leading to a senescent phenotype of SMCs. Further investigation exploring
which molecule activates the p21 promoter under hyperphosphatemia is needed.

SIRT1 Retards Vascular SMC Calcification
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We showed that SIRT1 exerts a protective role in
hyperphosphatemia-based arterial calcification via inhibition
of osteoblastic transdifferentiation, in association with crosstalk between calcification and cellular senescence. This
ability of SIRT1 may orchestrate an analogous protective/
longevity paradigm even in vascular SMCs, leading to
maintenance of healthy elasticity of the arterial wall. Strategies to maintain a higher level of SIRT1 activity may provide
novel therapeutic opportunities for the prevention of arterial
calcification.
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Japan has the longest life expectancy at birth in the
world for both men and women, although women live
8 years longer than men on average.1,2 One explanation
for this phenomenon is that estradiol production during

© 2010 Japan Geriatrics Society

the premenopausal years partially protects women from
cardiovascular disease (CVD). In contrast, there has
been a suspicion that testosterone itself is harmful;
however, recent studies support the hypothesis that testosterone may be beneﬁcial to survival in aging men.3–8
It is well established that endogenous androgens
decline with advancing age in men.9 Because testosterone has important physiological effects on muscle,
bone, brain, erythropoietin and the vascular system,
decreased testosterone levels could contribute to ageassociated symptoms and diseases in older men, such as
decreased muscle mass and strength,10 impaired physical performance,11,12 osteoporosis13 and fractures,12,14

Keywords: dehydroepiandrosterone, disabled elderly, mortality risk, testosterone.

Conclusion: Low testosterone in men and low DHEA-S in women receiving care at
facilities are associated with increased mortality risk, independent of other risk factors and
pre-existing health conditions. Geriatr Gerontol Int 2011; 11: 196–203.

Results: After excluding deaths during the ﬁrst 6 months, 27 deaths in men and 28
deaths in women occurred during a mean follow up of 32 months and 45 months (up to
52 months), respectively. Mortality rates differed signiﬁcantly between high and low testosterone tertiles in men, but did not differ signiﬁcantly between middle and low tertiles.
Compared with subjects in the middle and high tertiles, men with testosterone levels in the
low tertile (<300 ng/dL) were more likely to die, independent of age, nutritional status,
functional status and chronic disease (hazard ratio [HR] = 3.27, 95% conﬁdence interval
[CI] = 1.24–12.91). In contrast, the low dehydroepiandrosterone sulfate (DHEA-S) tertile
was associated with higher mortality risk in women (multivariate adjusted HR = 4.42, 95%
CI = 1.51–12.90). Exclusion of deaths during the ﬁrst year and cancer deaths had minimal
effects on these results. DHEA-S level in men and testosterone and estradiol levels in
women were not related to mortality.

Methods: This prospective observational study was comprised of 214 elderly subjects
aged 70–96 years (117 men and 97 women; mean 1 standard deviation age, 83 1 7 years),
receiving services at long-term care facilities in Nagano, Japan. All-cause mortality by
baseline plasma sex hormone levels was measured.
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In this longitudinal observational study, 218 consecutive persons aged 70 years or older (121 men aged

Study population

Methods

depressed mood,15 cognitive impairment,16,17 anemia18,19and frailty.20 In our previous study in which older
persons receiving day-care services or admitted to a
facility were investigated, higher plasma testosterone
levels were associated with better activities of daily living
(ADL), cognitive function and vitality in men.21 On the
other hand, several epidemiological studies have demonstrated that a decline in testosterone level was associated with mortality risk in community-dwelling
middle-aged or older men.3–8 In cause-speciﬁc analyses,
some studies have shown that a low testosterone level
was associated with an increased risk of death due to
CVD.4,5 However, the above-mentioned studies were
performed in community samples of Caucasian men,
and this issue remains to be clariﬁed in frail or disabled
older men.
The majority of dehydroepiandrosterone (DHEA), an
endogenous steroid precursor to testosterone and estrogen, exists as the sulfated form (DHEA-S) in the circulation, and DHEA and DHEA-S are the most abundant
adrenal sex steroid hormones, with concentrations
reported to be more than 100-fold higher than those of
testosterone and estradiol,22 suggesting an important
physiological role of DHEA(-S). Their circulating levels
also peak in young adults and decline with age in both
men and women. Although the role of androgens in
older women’s health is not fully understood, postmenopausal women with intact ovaries continue to
produce androgens, DHEA and testosterone, while
their production of estradiol is minimal.23 In our previous study,21 in older women, higher DHEA and
DHEA-S levels were related to better ADL, while estradiol and testosterone levels showed no relations. Other
reports have shown a correlation between DHEA level
and cognitive function,24 depression,25 osteoporosis26
and frailty in older women.27 Several studies that examined the association between DHEA-S and mortality in
women have shown mixed results,28–32 and mostly found
no relation; however, both low and high levels of
DHEA-S at baseline28 and some trajectory patterns such
as a steep decline or extreme variability32 have been
reported to correlate with increased mortality.
These lines of evidence suggest that endogenous
androgens, including testosterone and DHEA(-S), may
play a role in physical and mental function as well as
longevity in older individuals. We hypothesized that low
plasma androgen levels could be a mortality risk factor
even in elderly with disability who are receiving facility
services.
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Trained nurses and physical therapists visited the
participants at the health facilities and performed
comprehensive geriatric assessments. Basic ADL
was assessed by Barthel Index,33 cognitive function
by Hasegawa Dementia Scale – Revised (HDS-R,
30-point scale),34 mood by the Geriatric Depression
Scale (GDS, 15 items),35 and ADL-related vitality by
Vitality Index (10-point scale).36 BMI was calculated

Functional and anthropometric measurements

Blood samples were obtained from the participants
in the morning after an overnight fast, and plasma
hormone levels in addition to blood cell counts and
blood chemical parameters were determined by a
commercial laboratory (Health Sciences Research
Institute, Yokohama, Japan). Testosterone and
estradiol were assayed using chemiluminescence
immunoassays with minimum detection limits of
7 ng/dL (0.2 nmol/L) and 4 pg/mL (14.7 pmol/L),
respectively. DHEA-S was assayed using a sensitive
radioimmunoassay with a minimum detection limit
of 2.0 mg/dL (0.05 mmol/L). The intra-assay coefﬁcients of variation for these measurements were less
than 5%.

Hormone measurements

70–96 years and 97 women aged 70–95 years; mean
1 standard deviation [SD] age, 83 1 6 and 83 1 5 years,
respectively) who attended health service facilities for
the elderly (facilities that provide nursing care and rehabilitation services to elderly people with disability,
Mahoroba-no-Sato) located in Nagano Prefecture, Japan
were enrolled. The participants were in a chronic stable
condition and receiving services under Long-term
Care Insurance, which is provided by the Japanese Government, either under admission or as day care. The
principal exclusion criteria were malnutrition (serum
albumin <3.5 mg/dL or body mass index [BMI] <16 kg/
m2), extremely low ADL status (Barthel Index33 <50),
malignancy, acute inﬂammation (fever, white blood cell
count >10 000/mL, or other signs of infection within
4 weeks before enrollment), severe anemia (blood
hemoglobin <10.0 g/dL) and overt endocrine disease
because these conditions may affect both plasma sex
hormone levels and mortality. Deaths that occurred
during the ﬁrst 6 months of follow up (four men and no
women) were also excluded to minimize the inﬂuence of
comorbidity on both sex hormone levels and mortality;
therefore, the remaining 214 persons were analyzed in
this study. The institutional review board of Mahorobano-Sato approved the study protocol, and all participants
and/or their family members gave written informed
consent.

Sex hormones and mortality in disabled elderly
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Differences between testosterone tertiles in men and
between DHEA-S tertiles in women were analyzed
using ANOVA for continuous variables and c2-test for
categorical variables. Survival was analyzed using
Kaplan–Meier plots and log–rank tests. Hazard ratios
(HR) for mortality were analyzed using Cox propor-

Statistical analysis

The subjects were followed up in 2002–2009, for a
period of up to 52 months (mean 1 SD, 32 1 13 [34]
months in men and 45 1 11 [49] months in women).
Time and causes of death of deceased persons were
ascertained using medical records and death certiﬁcates. All deaths were registered with International
Classiﬁcation of Diseases, 10th version (ICD-10)
codes,37 based on the information from death certiﬁcates. We categorized deaths into the following four
speciﬁc causes: (i) diseases of the circulatory system
(I00–I99) including heart disease and cerebrovascular
disease; (ii) diseases of the respiratory system (J00-J99);
(iii) neoplasms (C00-D48); and (iv) other causes. Subjects who were alive were conﬁrmed by checking
appointment records of the facilities. Survival of 16
subjects whose records were not available was ascertained by the phone interview of each subject. Causes
of death were determined for all the subjects without
any missing cases.

Follow up

Diseases were ascertained by experienced physicians
according to pre-established criteria that combine information from self-reported physician diagnoses, medical
records, current medication, clinical examinations and
blood tests. Diseases included in the current analysis
were hypertension, heart disease (including any of
angina pectoris, myocardial infarction, congestive heart
failure and arrhythmia), stroke, diabetes mellitus,
osteoarthropathy (arthritis, rheumatism, osteoporosis
and history of fractures), lung disease (including bronchial asthma and chronic obstructive pulmonary
disease) and other chronic diseases (chronic kidney
disease, gastrointestinal disease, Parkinson’s disease
and psychological disorders). We also obtained data on
anti-androgenic treatment and intake of glucocorticoids, opiates and hormone supplements that could
affect plasma hormone levels, but no subject was taking
any of these.

Comorbidity

as weight in kilograms divided by the square of height
in meters.

© 2010 Japan Geriatrics Society

As shown in Figure 1(a), Kaplan–Meier survival analysis
by tertile of plasma testosterone level revealed that testosterone level was associated with mortality in men.
After adjusting for age, Cox proportional hazards
models showed that there was an inverse relation
between testosterone level and mortality. Mortality rate
differed signiﬁcantly between the high and low testosterone tertiles, but not signiﬁcantly between the
middle and low tertiles: tertile 3 (high), reference; tertile
2 (middle), HR = 2.51 (95% conﬁdence interval
[CI] = 0.66–9.50); and tertile 1 (low), HR = 6.63 (95%
CI = 1.92–23.21). Accordingly, we investigated the
increased mortality in tertile 1 versus tertiles 2–3
(Table 3). Compared with subjects within tertiles 2–3,

Mortality and plasma sex hormone levels in men

Over the follow-up period, 27 men and 28 women
died, yielding a mortality rate of 86.5/1000 personyears at risk in men; and 69.9/1000 person-years
at risk in women. Of those, 13 deaths were due to
diseases of the circulatory system (eight to ischemic
and other heart disease and ﬁve to cerebrovascular
disease), 10 to diseases of the respiratory system and
four to cancer in men; while 14 deaths were due to
diseases of the circulatory system (nine to ischemic
and other forms of heart disease and four to cerebrovascular disease), eight to diseases of the respiratory system, ﬁve to cancer and two to other causes in
women. Men who died were signiﬁcantly older, had
lower serum albumin and cholesterol, lower ADL and
cognitive status, higher prevalence of heart disease,
and lower testosterone level than survivors; whereas in
women, subjects who died were older, had lower
hemoglobin, higher prevalence of heart disease and
lower plasma DHEA-S level than survivors (data
not shown).
Table 1 shows the baseline characteristics of the
male subjects by tertile of plasma testosterone. A signiﬁcant difference was observed in serum albumin and
hemoglobin levels, ADL and cognitive status among
tertiles of testosterone in men. Table 2 shows the baseline characteristics of the female subjects by tertile of
plasma DHEA-S. A signiﬁcant difference was found in
age and ADL status among DHEA-S tertiles in
women, while other variables did not differ between
the tertile groups.

Characteristics of study subjects

Results

tional hazards regression. Signiﬁcance tests were twosided, with an a-level of 0.05. Data were analyzed using
SPSS statistical software.
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82 1 11
19 1 6
9.3 1 0.9
5.6 1 3.7
13.3 1 1.6
(382 1 43)
1.8 1 1.6
(69 1 57)

7.6 1 2.5
(219 1 73)
1.7 1 1.1
(64 1 42)

16 (40)
5 (13)
15 (38)
5 (13)
9 (23)
3 (8)
19 (48)

17 (44)
10 (26)
12 (31)
8 (21)
8 (21)
2 (5)
17 (44)
79 1 12
18 1 7
9.2 1 1.1
5.0 1 3.1

22.8 1 3.8
13.8 1 1.3
4.1 1 0.2
195 1 36

83 1 6

21.3 1 3.4
12.7 1 1.9
4.0 1 0.3
173 1 38

83 1 7

T2 10.4–16.3 nmol/L
(300–470 ng/dL), n = 40

20.9 1 3.9
(602 1 112)
1.7 1 1.2
(63 1 45)

87 1 13
22 1 5
9.5 1 0.9
5.6 1 2.9

12 (32)
7 (18)
8 (21)
8 (21)
7 (18)
3 (8)
18 (47)

21.7 1 3.0
14.0 1 1.7
4.2 1 0.3
176 1 28

81 1 6

T3 >16.3 nmol/L
(>470 ng/dL), n = 38

0.94

<0.01

0.04
0.02
0.46
0.66

0.53
0.32
0.34
0.31
0.94
0.52
0.95

0.21
<0.01
<0.01
0.05

0.11

P-value
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a testosterone level within tertile 1 was associated with
approximately fourfold higher mortality risk. Adjustment for age, nutritional parameters (BMI, albumin,
hemoglobin, total cholesterol) and functional parameters (Barthel Index, HDS-R, Vitality Index, GDS), and
prevalent diseases showed no major inﬂuence on the
result. In order to examine how follow-up time and
cancer impacted on the results, assuming that the subjects may have had subclinical cancer or a fatal illness at
baseline, we performed further analyses excluding
deaths that occurred in the ﬁrst 12 months (n = 9) and
deaths from cancer (n = 4). However, the signiﬁcant
associations remained after these exclusions (Table 3).
On the other hand, DHEA-S level was not associated
with mortality when DHEA-S was entered as tertiles
(data not shown).
Although the statistical power was not strong enough,
we studied the risk for cause-speciﬁc mortality by
tertiles of testosterone level in men. Neither deaths
from diseases of the circulatory system nor those
from non-circulatory causes showed a signiﬁcant association with testosterone tertiles (tertile 1 vs tertile 2–3,
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As shown in Figure 1(b), a low DHEA-S level was associated with higher mortality by Kaplan–Meier survival
analysis. Age-adjusted Cox proportional hazards models
revealed that the association was not signiﬁcant when
each tertile of DHEA-S was entered as a continuous
variable; however, a signiﬁcant association was observed
when tertile 1 was compared with tertiles 2–3 (Table 3).
The association remained signiﬁcant after excluding
deaths that occurred in the ﬁrst 12 months (n = 2) and
deaths from cancer (n = 5). Moreover, further adjustment had no major inﬂuence on the result. In women,
testosterone and estradiol levels were not associated
with mortality when they were entered as tertiles (data
not shown).
In cause-speciﬁc mortality analysis, compared with
tertiles 2–3, the low tertile of DHEA-S level was associated with higher risk of death from diseases of the

Mortality and plasma sex hormone levels in women

HR = 3.18, 95% CI = 1.87–11.6, P = 0.17; HR = 3.46,
95% CI = 0.29–7.29, P = 0.64, respectively).

Values are shown as mean (standard deviation). Differences between the groups were analyzed using ANOVA for continuous
variables and c2-test for categorical variables. DHEA-S, dehydroepiandrosterone sulfate; GDS, Geriatric Depression Scale;
HDS-R, Hasegawa Dementia Scale – Revised.

Age, years
Nutritional parameters
Body mass index, kg/m2
Hemoglobin, g/dL
Albumin, g/dL
Total cholesterol, mg/dL
Prevalent diseases, n (%)
Hypertension
Heart disease
Stroke
Diabetes mellitus
Osteoarthropathy
Lung disease
Other chronic diseases
Functional parameters
Barthel Index
HDS-R
Vitality Index
GDS
Sex hormone levels
Testosterone, nmol/L
(ng/dL)
DHEA-S, mmol/L
(mg/dL)

Testosterone tertiles
T1 <10.4 nmol/L
(<300 ng/dL), n = 39

Association between potential confounding variables and testosterone tertiles in men

Characteristic

Table 1

Sex hormones and mortality in disabled elderly

Annual Report in 2011

92

1.3 1 0.1
49 1 4
1.2 1 0.6
36 1 17
57 1 37
15.5 1 10.2

0.8 1 0.2
30 1 7
1.2 1 0.6
35 1 17
56 1 32
15.3 1 8.6

14 (44)
7 (22)
4 (13)
4 (13)
11 (34)
2 (6)
19 (59)

10 (30)
4 (12)
5 (15)
5 (15)
8 (24)
3 (9)
17 (52)

93 1 8
22 1 7
9.1 1 2.2
5.9 1 3.4

22.5 1 3.2
12.6 1 1.2
4.2 1 0.3
204 1 35

22.3 1 2.7
12.6 1 1.4
4.1 1 0.3
205 1 30

90 1 7
23 1 6
9.2 1 1.4
6.8 1 2.6

82 1 6

83 1 6

T2 1.17–1.49 mmol/L
(43–55 mg/dL), n = 32

2.0 1 0.3
73 1 12
1.3 1 0.5
37 1 13
67 1 46
18.3 1 12.5

95 1 8
25 1 5
8.8 1 2.9
6.9 1 3.3

15 (47)
8 (25)
6 (19)
5 (16)
13 (40)
2 (6)
18 (56)

23.7 1 2.7
13.1 1 1.1
4.3 1 0.2
205 1 35

80 1 6

T3 >1.49 mnmol/L
(>55 mg/dL), n = 32

0.41

0.81

<0.01

0.04
0.39
0.35
0.16

0.47
0.46
0.79
0.90
0.47
0.56
0.90

0.31
0.16
0.18
0.99

0.08

P-value

200 兩

In this small prospective study of Japanese elderly who
were receiving care in facilities, a low testosterone level
was associated with mortality in men independent of
multiple risk factors and pre-existing health conditions.
In addition, a low DHEA-S level in older women was
related to increased mortality. In contrast, DHEA-S
level in men and testosterone and estradiol levels in
women were not related to mortality.
Recent prospective cohort studies in Western countries have yielded inconsistent ﬁndings about the use of
a low total testosterone level as a predictor of all-cause
and cardiovascular mortality in middle-aged to older
men.4,5,38,39 In the two studies that found no signiﬁ-

Discussion

circulatory system (HR = 13.1, 95% CI = 2.39–72.3,
P < 0.01), while there was no association with deaths
from non-circulatory causes (HR = 0.93, 95%
CI = 0.86–1.02, P = 0.14).

© 2010 Japan Geriatrics Society

cant prediction of mortality,38,39 the populations were
younger (mean or median ages were in the early 50s),
testosterone levels were higher and mortality rates were
lower (11.6 and 15.4/1000 person-years, respectively)
compared to those in studies that found positive results.
In the present study, although the sample size was
small, the subjects were frail and older than those in any
previously reported studies, with a relatively small age
range and higher mortality rate. Therefore, the relation
between testosterone level and mortality might have
been easier to detect in our study than in other studies
with healthy middle-aged and older men.
There could be several mechanisms by which endogenous testosterone affects mortality in men. Although
the number of subjects was too small to perform causespeciﬁc analysis in the present study, other studies
have reported that a low testosterone level predicted
increased risk of death due to CVD.4,5 Further, in addition to the relation to muscle strength, physical performance and ADL,10–12,21 some but not all reports have

Values are shown as mean (standard deviation). Differences between the groups were analyzed using ANOVA for continuous
variables and c2-test for categorical variables. DHEA-S, dehydroepiandrosterone sulfate; GDS, Geriatric Depression Scale;
HDS-R, Hasegawa Dementia Scale – Revised.

Age, years
Nutritional parameters
Body mass index, kg/m2
Hemoglobin, g/dL
Albumin, g/dL
Total cholesterol, mg/dL
Prevalent diseases, n (%)
Hypertension
Heart disease
Stroke
Diabetes mellitus
Osteoarthropathy
Lung disease
Other chronic diseases
Functional parameters
Barthel Index
HDS-R
Vitality Index
GDS
Sex hormone levels
DHEA-S, mmol/L
(mg/dL)
Testosterone, nmol/L
(ng/dL)
Estradiol, pmol/L
(pg/mL)

DHEA-S tertiles
T1 <1.17 mmol/L
(<43 mg/dL), n = 33

Association between potential confounding variables and DHEA-S tertiles in women

Characteristic

Table 2
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(a)

(b)

Cumulative survival
1.0
0.9
0.8
0.7
0.6
0.5
0.4
0.3

0.9
0.8
0.7
0.6
0.5
0.4
0.3

1.0

0

0

10

60

High tertile

50

20
30
40
Months of follow up

50

Low tertile
60

Middle tertile

20
30
40
Months of follow up

P<0.01 by log-rank test

10

P<0.01 by log-rank test

Low tertile

Middle tertile

High tertile

© 2010 Japan Geriatrics Society

demonstrated an association between low testosterone
level in older men and risk of a fall or fracture and
frailty.12–14,20 It is noteworthy that in the 10 men who
died of respiratory infection, four had a history of a fall
and fracture, which resulted in worse disability. Accordingly, a low testosterone level may contribute to frailty,
which inﬂuences men’s susceptibility to illness and falls
and the capability to recover from disease or fractures,
and thereby affects mortality.
Other than aging, systemic illness can result in
decreased testosterone levels; therefore, low testosterone levels in older men could be attributable to acute
and chronic diseases,40 and the possible reverse causality
should be considered. To evaluate this possibility, we
excluded the ﬁrst 12 months of observation and still
found that in 12–52 months of observation, men in the
low testosterone tertile had a greater risk of mortality
from all causes than those in higher tertiles. We carefully excluded subjects with critical diseases and conditions at baseline, although our subjects were old with
multiple chronic diseases, and it is difﬁcult to exclude
the possibility that men with subclinical critical conditions might have been included. Moreover, at baseline,
there was a signiﬁcant difference in functional status
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(ADL and cognition) and nutritional parameters (serum
albumin and hemoglobin levels) between testosterone
tertiles, as reported previously;21 thus, our results need
to be conﬁrmed in a cohort with no difference in these
factors between testosterone groups to exclude the
inﬂuence of these biases on mortality. Also, it needs to
be explored whether low testosterone in older men plays
a pathogenic role, such as affecting the immune system,
developing physical frailty and depression, or simply
serves as a marker for biological vulnerability and poor
prognosis. Long-term studies also need to test whether
testosterone treatment should yield clinically signiﬁcant
improvements in mortality in appropriately selected
older men, with consistent symptoms and signs and
unequivocally low serum testosterone levels.
Low DHEA-S has been associated with increased allcause and cardiovascular mortality in older men;26,27,41
however, no association was found in the present study.
Because DHEA(-S) is an inactive prohormone and we
and others have found an association between testosterone and mortality,3–8 it is suggested that testosterone
could be a stronger predictor of mortality in older men.
On the other hand, a low DHEA-S level in older
women was associated with a poor prognosis after
adjusting for multiple factors related to mortality. Other
previous reports showed an inconsistent relationship
between DHEA-S level and mortality in older
women,29–31 possibly due to differences in the cohorts
including age, DHEA-S level, heterogeneity of health
status and mortality rate, and the method of statistical
analysis used to demonstrate the relationship, regression models with linear/non-linear assumption.
Previous studies support a potential physiological role
of DHEA-S, which could contribute to reduced mortality, an anti-inﬂammatory action and immune regulatory activity.42 However, there are still many unanswered
questions regarding DHEA’s role in aging, and there is
insufﬁcient evidence to support DHEA replacement
for increasing longevity in older women. It also needs to
be explored whether the DHEA-S level contributes to
mortality or is merely a biomarker of the underlying
health condition of older women.
Our study has some limitations. First, the sample size
was too small to reach a clear conclusion with strong
statistical power, thus limiting the precision of the estimates, which is reﬂected in the broad range of HR for
mortality. Second, the results are based on single
measurements of sex hormones, which do not allow
assessment of changes in levels over time; therefore,
they may overestimate or underestimate the association
between hormone levels and mortality. Third, we did
not measure estradiol levels in men, although it would
have been helpful to see whether the effects of testosterone on mortality are mediated by testosterone itself or
by aromatization to estradiol in older men. Finally,
active forms of testosterone such as bioavailable and

Sex hormones and mortality in disabled elderly

Figure 1 (a) Survival curves by tertile group of plasma
testosterone level in men. (b) Survival curves by tertile group
of plasma dehydroepiandrosterone sulfate level in women.
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3.71 (1.54–8.04)**
3.49 (1.14–7.39)**
4.03 (1.70–9.58)**
3.86 (1.79–8.32)**
3.43 (1.56–9.54)**
3.55 (1.54–8.19)**

3.77 (1.77–8.07)**
3.38 (1.55–7.37)**
3.82 (1.69–8.60)**

Model 1

3.83 (1.74–8.40)**
3.81 (1.53–6.93)**
4.18 (1.77–9.86)**

Unadjusted

4.42 (1.51–12.90)*
3.58 (1.12–11.46)*
3.92 (1.28–11.98)*

3.27 (1.24–12.91)*
3.08 (1.11–13.62)*
5.02 (1.51–15.41)*

Model 2
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Leukoaraiosis, an isointense lesion on T1-weighted
images and hyperintense lesion on T2-weighted images
of magnetic resonance imaging (MRI), is considered to
be a type of ischemic change in the brain on the basis
of decreased blood ﬂow in the area of leukoaraiosis.1
In addition, leukoaraiosis is likely to have a relationship with vascular risk factors such as hypertension
and diabetes.2 On the other hand, the severity of leukoaraiosis also has a relationship with symptoms of
the geriatric syndromes such as dementia, gait disturbance and functional disability.3–5 Hence, leukoaraiosis
is regarded as a signiﬁcant brain lesion linking vascular
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risk factors and the occurrence of geriatric syndromes.
Previous research on leukoaraiosis showed that
women tended to have more white matter lesions than
men,6 and progression of deep white matter hyperintensity (DWMH) lesion was grater in women than
men.7 Furthermore, Gouw et al. showed that leukoaraiosis tended to develop greater in women than men
and lacunes were vice versa.8 Recently, many studies
have focused on the relationships between brain
ischemia and inﬂammation. Above all, Hoshi et al.
demonstrated that serum high-sensitivity C-reactive
protein (hsCRP) and interleukin (IL)-6 levels correlated with silent brain infarction.9 They suggested an
involvement of inﬂammation in cerebral infarction.
However, few studies have examined the relationships
between inﬂammatory markers and other cerebral
ischemic changes such as leukoaraiosis.Therefore, we
investigated whether serum levels of hsCRP and IL-6
have a relationship with leukoaraiosis in elderly
women.

Keywords: interleukin-6, leukoaraiosis, white matter hyperintensity.

Conclusion: IL-6 is presumably an important marker of leukoaraiosis, as is the case with
silent cerebral infarction. Geriatr Gerontol Int 2011; 11: 328–332.

Results: Serum log IL-6 level correlated with PVH and DWMH scores, but hsCRP did
not. By multinomial logistic analysis, IL-6 was signiﬁcantly related to DWMH score,
independent of age and systolic blood pressure.

Methods: One hundred and thirty-seven elderly women who attended the Center for
Comprehensive Care on Memory Disorders at Kyorin University Hospital were enrolled in
this study. Leukoaraiosis was assessed by periventricular hyperintensity (PVH) score and
deep white matter hyperintensity (DWMH) score.

Introduction
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Aim: We evaluated the relationships between serum levels of high-sensitivity C-reactive
protein (hsCRP) and interleukin (IL)-6 with the severity of leukoaraiosis.

1
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Because the distribution of hsCRP and IL-6 levels
appeared to be left-skewed, they were normalized by
logarithmic transformation. We used Spearman’s r to
investigate correlations between parameters and PVH
score or DWMH score. Also, to test independently the
effect of the inﬂammatory markers associated with the

Statistical analysis

Blood samples were obtained in the morning after an
overnight fast. Serum levels of hsCRP and IL-6 were
measured using nephelometry and enzyme-linked
immunosorbent assay, respectively. The intra-assay
coefﬁcients of variation for the measurements of hsCRP
and IL-6 were 1.3% and 2.9%, respectively.

Laboratory tests

Leukoaraiosis was classiﬁed as periventricular hyperintensity (PVH) adjacent to the lateral ventricle, and
DWMH located in the deep white matter apart from the
lateral ventricles. PVH was evaluated in six regions in
three slices. Each region was rated as ﬁve grades (0–4)
according to the systematic quantiﬁcation method
developed by Junque et al.3 The sum of all grades in the
six regions was deﬁned as the PVH score (range 0–40).4
DWMH was evaluated in the frontal, temporal, parietal
and occipital lobes and in the basal ganglia in both
hemispheres. Each lesion was rated as three grades
according to the diameter, as described by de Groot
et al.5 The sum of all grades in ﬁve regions in both
hemispheres was deﬁned as the DWMH score.4

Periventricular hyperintensity and DWMH Score

Magnetic resonance imaging (MRI) was performed
on 1.5-T scanners (Toshiba Medical Systems,
Tochigi, Japan). T1-weighted images (repetition
time [TR] = 496 msec, echo time [TE] = 12 msec),
T2-weighted images (TR = 4280 msec, TE = 105 msec)
and ﬂuid attenuated inversion recovery-weighted
images (TR = 8000 msec, TE = 105 msec, 5 mm slice
thickness) were obtained in the axial planes.

MRI

One hundred and thirty-seven women who attended the
Center for Comprehensive Care on Memory Disorders at
Kyorin University Hospital were included in this study.
This study was approved by the Ethics Committee of
Kyorin University School of Medicine. Accordingly,
written informed consent was obtained from all patients.

Patients

Methods

76 1 7
20.8 1 3.3
142 1 26
80 1 14
8.2 1 4.0
61.4 1 51.0
5.38 1 0.91
1.50 1 0.36
3.23 1 0.65
1.08 1 0.46
0.35 1 0.46
2.58 1 0.58
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All parameters are expressed as mean 1 standard deviation.
IL-6 and CRP are shown as log transformed. BMI, body
mass index; DBP, diastolic blood pressure; DWMH, deep
white matter hyperintensity; HDL, high-density lipoprotein;
hsCRP, high-sensitivity C-reactive protein; IL-6,
interleukin-6; LDL, low-density lipoprotein; PVH,
periventricular hyperintensity; SBP, systolic blood pressure.

Age (years)
BMI (kg/m2)
SBP (mmHg)
DBP (mmHg)
PVH score (points)
DWMH score (points)
Total cholesterol (mmol/L)
HDL cholesterol (mmol/L)
LDL cholesterol (mmol/L)
Triglyceride (mmol/L)
Log IL-6 (ng/L)
Log hsCRP (mg/L)

Table 1 Clinical characteristics of study subjects
(women, n = 137)

The characteristics of the study subjects are shown in
Table 1. They were non-obese normolipidemic elderly
persons, however, SBP was elevated. The distribution
of PVH score and DWMH score of these subjects
were 1–24 and 0–209, respectively. In Spearman’s correlation coefﬁcient, IL-6 correlated with PVH score
(r = 0.340, P 2 0.05) and DWMH score (r = 0.299,
P 2 0.05) (Fig. 1), whereas hsCRP showed no relation
to PVH score or DWMH score (Table 2). PVH score
and DWMH score also correlated with age and SBP.
When log IL-6 and log hsCRP were grouped by tertile
(see legend to Fig. 2), it was found that the average
PVH score and DWMH score were higher in the
highest tertile of IL-6 level than in the lowest tertile
according to the Kruskal–Wallis test (Fig. 2a,b). On the
other hand, this increment was not found in hsCRP
(Fig. 2c,d).
Because leukoaraiosis can be observed on MRI even
in normal elderly persons,10 and hypertension is known
to be a risk factor for leukoaraiosis,11 we performed
multinomial logistic regression analysis using PVH or
DWMH severity (tertiles of PVH and DWMH score) as
the dependent variable, and age, SBP and inﬂammatory

Results

severity of leukoaraiosis, multinomial logistic regression
analysis was performed with the grade of PVH (tertiles
of PVH score) or DWMH (tertiles of DWMH score) as
the dependent variable; and hsCRP or IL-6, together
with age and systolic blood pressure (SBP) as independent variables. P < 0.05 was considered statistically signiﬁcant. All data were analyzed using SPSS ver. 17.0.

IL-6 and cerebral DWMH
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In this study, we showed relationships between IL-6
and PVH score and IL-6 and DWMH score. It is

Discussion

markers as independent variables. As shown in Table 3,
it was conﬁrmed that the level of IL-6 was signiﬁcantly
associated with the progression of PVH grade (from
lowest to middle and middle to highest) and DWMH
score (from middle to highest). However, this trend was
not found in hsCRP.

BMI, body mass index; DBP, diastolic blood pressure;
DWMH, deep white matter hyperintensity; HDL,
high-density lipoprotein; hsCRP, high-sensitivity C-reactive
protein; IL-6, interleukin-6; LDL, low-density lipoprotein;
PVH, periventricular hyperintensity; SBP, systolic blood
pressure.

Age
BMI
SBP
Total cholesterol
HDL cholesterol
LDL cholesterol
Triglyceride
Smoke
Log IL-6
Log hsCRP

PVH score
r
P

Table 2 Spearman’s correlation coefﬁcient between
leukoaraiosis and parameters

© 2011 Japan Geriatrics Society

assumed that IL-6 has an association with cerebral
ischemic changes such as leukoaraiosis as well as
silent brain infarction.9 Additionally, PVH and
DWMH were correlated with IL-6, but not with
hsCRP. With respect to this point, Schmidt et al. suggested that CRP is a marker of active carotid atherosclerosis, but not of a small vessel disease-related brain
lesion.12 On the other hand, it is envisaged that
elevated hsCRP levels generally reﬂect large vessel atherosclerosis. Because leukoaraiosis is regarded as one
of the brain changes caused by small vessel disease,
our results support the idea of Schmidt et al.
Interleukin-6 is one of the principal acute-phase
reactants, playing a signiﬁcant role in the activation of
the coagulation–ﬁbrinolysis system. On the other
hand, leukoaraiosis has been associated with a hypercoagulable condition. Endothelium-derived adhesion
molecules have been reported to be elevated in
patients with great leukoaraiosis or lacunar infarcts.
Leukocyte-mediated injury of the small vessels and
ensuing upregulation of endothelial adhesion molecules are implicated in the pathogenesis of
leukoaraiosis.13
The Rotterdam Scan Study showed that higher
hsCRP levels were associated with presence and progression of leukoaraiosis after adjustment for cardiovascular risk factors and carotid atherosclerosis.14
The subjects in the Rotterdam Scan Study were a
population-based cohort (n = 1033), while the subjects
in the present study were outpatients in the memory
clinic (n = 137). In this respect, the difference in characteristics and numbers of the subjects may have given
rise to the different results in terms of hsCRP in the
present study and the Rotterdam Scan Study.

Figure 1 Relations between periventricular hyperintensity (PVH) score and log interleukin (IL)-6 (left panel; r = 0.340,
P 2 0.05, n = 137), and deep white matter hyperintensity (DWMH) score and log IL-6 (right panel; r = 0.299, P 2 0.05, n = 137).
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In the Framingham Heart Study, no association was
found between hsCRP and leukoaraiosis on MRI.15 In
the Cardiovascular Health Study, hsCRP level was
modestly associated with semi-quantiﬁed leukoaraiosis
volume, but the effect attenuated after excluding prevalent cerebrovascular and coronary disease cases.13 In
addition, Wright et al. was not able to ﬁnd an association
between hsCRP and leukoaraiosis volume.16 Together,
the relationships between leukoaraiosis and hsCRP
varied depending upon different reports. This may
come from the difference in study subjects and analytical methods. Further investigation is necessary to hold
more deﬁnite opinion about which inﬂammatory
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biomarker represents the presence and development of
leukoaraiosis.
Several lines of evidence suggest a relationship
between IL-6 and symptoms of the geriatric syndromes,
unique features of common health problems associated
with poor morbidity in elderly people, such as dementia,17 functional disability18 and frailty.19 On the other
hand, the severity of leukoaraiosis also has a relationship with symptoms of geriatric syndromes such as
dementia, falls, gait disturbance and functional
disability.3–5 Therefore, IL-6 may be an important
biomarker linking the severity of leukoaraiosis to
the geriatric syndromes. Because the present study is

Figure 2 Average of periventricular hyperintensity (PVH) score and deep white matter hyperintensity (DWMH) score by tertile
of interleukin (IL)-6 (a,b) and tertile of high-sensitivity C-reactive protein (hsCRP) (c,d). Log IL-6 tertile; lowest, <0.04 pg/mL,
n = 55, 73.4 1 7 1 years old (y/o); middle, 0.04–0.36 pg/mL, n = 38, 76.9 1 6.8 y/o; highest, 30.36 pg/mL, n = 44, 79.5 1 5.3 y/o.
Log hsCRP; lowest, <1.40 ng/mL, n = 44, 73.9 1 7.0 y/o; middle, 1.40–2.73 ng/mL, n = 46, 77.6 1 7.1 y/o; highest, 32 73 ng/mL,
n = 41, 77.8 1 6.3 y/o.
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Table 3 Associations between inﬂammation markers and the severity of leukoaraiosis according to tertiles (PVH
score or DWMH score) adjusting for age and systolic blood pressure (logistic regression analysis)
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Results: During a follow-up period of 65.2 months, 165 events and 71 deaths in total
occurred. Higher TAS grade was associated with reduced risk of all events (hazard ratios:
0.82, 0.77 and 0.54 in Q2, Q3 and Q4, respectively) with statistical signiﬁcance. Even after
multivariate adjustment for covariates, higher TAS grade was a strong predictor of all
events, and the prediction by TAS of cerebrovascular events was more effective than that

Methods: A total of 938 Japanese elderly patients with T2DM (447 men and 491 women,
mean age 71.9 years) enrolled (2000–2002) in the Japanese Elderly Diabetes Intervention
Trial (J-EDIT) were used in this study. Physical activity consisting of three components,
work, sports and leisure-time, of their lifestyle was evaluated using the Baecke questionnaire at baseline. Total activity score (TAS) as a sum of each activity score was divided into
four quartiles (Q1 to Q4).

Aim: It is well known that a decline in physical activity is associated with lifestyle-related
diseases including cardiovascular (CV) events. However, little is known about the association between physical activity and CV events in elderly patients, because recent accumulating reports have mainly dealt with middle-aged populations. In this study, we
investigated the correlation between physical activity and CV events in Japanese elderly
patients with type 2 diabetes mellitus (T2DM).
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A decline in physical activity has been shown to lead to
increased risk of several cardiovascular (CV) diseases,
such as cerebrovascular disease (CVD) and coronary
heart disease (CHD).1–6 In developed countries, 80% of
all deaths from CV disease occur in people aged 65 years
and older.7 Unfortunately, 60% or more of USA adults
are not physically active in their lifestyle.8 Accordingly,
in 1995 the Centers for Disease Control (CDC) and the
American College of Sports Medicine (ACSM) recommended a moderate amount of physical activity on most
days, and preferably all days, of the week.9 However, the
precise mechanisms through which physical activity
lowers the risk of CV disease are not well understood.
Little is known about the crucial correlation between
physical activity and CV events in elderly patients,
because recent accumulating reports have mainly dealt
with middle-aged populations. In fact, the evidence as a
whole has been derived from studies targeting the
middle-aged and the elderly combined, including three
previous studies in Japan.10–12 In addition, few studies
have evaluated the association between physical activity
and long-term outcomes in Japanese. The Framingham
Heart Study showed an inverse association between
physical activity and mortality risk as a result of CV
disease, even in 285 elderly individuals.13 However, no
statistical signiﬁcance was reached, possibly as a result
of the limited number of events. To our knowledge,
how effective and beneﬁcial encouragement of physical
activity is in the elderly is still controversial. In general,
although activity has been believed to be beneﬁcial even
in the elderly,14–16 some studies have emphasized that
physical activity might be harmful to the elderly.13,17
Therefore, it is essential to investigate the precise association of physical activity with CV events and mortality
in Japanese elderly patients.
In the present study, the correlation between grade of
physical activity and events (all CV events and all-cause

Background
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To evaluate physical activity at enrolment in this trial,
Baecke physical activity questionnaire was carried out as
previously reported.18,19 The reliability of this score has
been conﬁrmed by many previous reports. Therefore, it
is suggested that it might be a valuable monitoring tool
for assessing the association of multiple domains of
physical activity with the metabolic syndrome (MetS) in
elderly patients with T2DM, with acceptable reliability
and validity. The activity score is classiﬁed into three

Physical activity assessed by Baecke questionnaire

The subjects were participants who were enrolled in the
Japanese Elderly Diabetic Intervention Trial (J-EDIT), a
randomized, double-blind, recently completed trial of
intensive or standard treatment of diabetes for the prevention of CV disease in elderly patients with T2DM.
J-EDIT involved 1173 diabetic subjects who were aged
65 years or older (mean age 71.8 1 4.6 years) and whose
serum glycated hemoglobin A1c (HbA1c) level was
>7.4% from 39 institutions and hospitals (the University of Tokyo Hospital, Kobe University Hospital,
Nagoya University Hospital and Tokyo Metropolitan
Geriatric Hospital etc.) in Japan. Written informed
consent was obtained from all patients.
From among these patients enrolled in the J-EDIT, we
selected 938 patients in whom complete data regarding
physical activity (Baecke physical activity questionnaire)
were obtained at baseline. We excluded participants
who had difﬁculty communicating, dementia or serious
deterioration of activities of daily living (ADL).

Study population

Methods

mortality) was investigated in Japanese elderly patients
with type 2 diabetes mellitus (T2DM). In addition,
analysis was also carried out to address which component was more effective as a good predictor.

Keywords: elderly, engagement in physical activity, Japanese Elderly Diabetes Intervention
Trial study, physical activity, risk reduction, type 2 diabetes mellitus.

Conclusion: Lower physical activity is a strong and independent predictor of all CV
events in the elderly with T2DM beyond traditional risk factors. In addition to strict
management of each atherosclerotic risk factor, engagement with patients to augment and
maintain the level of physical activity in their lifestyle is also essential in clinical practice.
Geriatr Gerontol Int 2012; 12 (Suppl. 1): 77–87.

of cardiac events. In contrast, all-cause mortality gradually decreased according to TAS
grade; however, no statistical signiﬁcance was found. Among the four grades of TAS, no
signiﬁcant change in several parameters, such as proﬁles of lipid and glucose metabolism,
blood pressure, physical measurements, cognitive function and depression scale, was
found throughout the follow-up period, suggesting that the higher level of physical activity
itself was associated with the risk reduction of primary events.
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Patients in the present study were continuously monitored for the occurrence of all events and deaths. In this
trial, the CV events according to our deﬁnition were
speciﬁed clearly as cardiac events including coronary

Clinical outcomes

Blood pressure (BP) was measured in the clinic. Laboratory data obtained from blood sample collection at
enrolment included lipid proﬁle (total cholesterol [TC]),
high-density lipoprotein cholesterol (HDL-C), triglyceride (TG) and low-density lipoprotein cholesterol
(LDL-C; calculated by Friedewald equation: TC-HDLC-TG/5), proﬁle of glucose metabolism (fasting blood
glucose; FBS, HbA1c, fasting insulin concentration
[FIRI]), and renal function (serum creatinine). All
parameters were obtained every year. Changes in each
parameter were calculated as the difference between
baseline and end of follow up.

Blood pressure and laboratory measurements

At enrolment, body mass index (BMI) was calculated by
physical measurement of body height and weight. Both
waist circumference and hip circumference were also
measured, and waist-to-hip ratio (W/H ratio) was calculated. Cognitive function was determined by MiniMental State Examination (MMSE). Each basic or
instrumental ADL was determined by Barthel index or
Tokyo Metropolitan Institute of Gerontology (TMIG)
index,21 respectively. Mood status was checked using
the Geriatric Depression Scale (GDS-15).

Physical measurement, cognitive function, ADL and
mood status

domains: work activity, sports activity and non-sporting
leisure activity. These three components consisted of
items on the frequency, duration, average amount of
time spent weekly on walking, hobbies and so on, and
the average amount of time spent on odd jobs
and sports monthly. The types of odd jobs, sports and
hobbies (e.g. dancing, gardening or ﬁshing) were also
assessed.
In analyses, each component was also divided into
several groups as follows: three groups in “work activity” score (WAS; None: =0, Low: 31 and <3.25, High:
>3.25), two groups in “sports activity” score (SAS; Low:
<4.0, High: 34.0), and four groups (quartiles) in “nonsporting leisure-time activity” score (LTAS; L-Q1: <2.0,
L-Q2: 32.0 and <2.25, L-Q3: 32.25 and <2.75, L-Q4:
32.75). Scores from each component were summed to
yield total physical activity score (TAS; maximum 15
points). TAS was divided into four quartiles (Q1 to Q4)
as follows: Q1: <5.7, Q2: 35.7 and <7.7, Q3: 37.7 and
<10.5, Q4: 310.5.
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The baseline characteristics of all the eligible subjects
(n = 938) are shown according to TAS category, which
was divided into four quartiles (Q1 to Q4), in Table 1.
First, patients with higher TAS grade tended to be
slightly younger. Scores of each of the three components (work, sports and non-sporting leisure time) were
positively associated with TAS. No signiﬁcant association between BP and TAS was observed. In the lipid
proﬁle, HDL-C and TG were positively correlated with
TAS grade (P-value for trend: P = 0.021 and P = 0.028,
respectively); however, other lipid parameters (TC
and LDL-C) showed no statistical signiﬁcance. In
addition, serum creatinine also tended to be lower
according to TAS grade; however, the difference was
very slight. Each parameter of glucose metabolism
showed no statistical signiﬁcance between the four
quartiles of TAS.
With regard to physical measurements, TAS was
negatively associated with waist circumference. BMI and
hip circumference also tended to be associated with
TAS grade, but without statistical signiﬁcance.
Cognitive function, as determined by MMSE score,
was higher according to increasing TAS grade. TMIG
index as instrumental ADL also showed a similar positive association; however, Barthel index as basic ADL
did not (data not shown). In addition, GDS-15 score as

Baseline characteristics

Results

Differences in baseline characteristics across the four
quartiles of physical activity (Q1 to Q4) were evaluated
using analysis of variance for normally distributed variables. P-values for sex and previous CHD/CVD were
calculated based on the Cochran–Armitage trend test,
and others were based on the linear contrast test. Eventfree survival during the follow-up period was analyzed
using Kaplan–Meier curves and log–rank test. Hazard
ratios (HR) for all CV events and all-cause deaths were
analyzed using a Cox proportional hazards model. HR,
95% conﬁdence intervals (CI) and P-values were presented using the lowest quartile (Q1) as the reference
category.

Statistical analysis

heart disease (CHD; angina pectoris and myocardial
infarction), cerebrovascular disease (CVD) including
transient ischemic attack (TIA), stroke and cerebral
hemorrhage, peripheral artery disease (PAD), and heart
failure (HF). Individual diagnoses were classiﬁed
according to the 9th International Classiﬁcation of
Disease (ICD-9) codes. We also classiﬁed each event
into diabetes-related events (CHD, CVD, coronary
revascularization, heart failure, sudden death, renal
death, diabetic foot) and diabetes-independent events.
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Baseline characteristics of study subjects according to total physical activity score category
Table 1

P-values for
linear trend

K Iijima et al.

Quartile 3 (n = 230)
Quartile 2 (n = 229)
TAS category
Quartile 1 (n = 232)
All (n = 938)

Quartile 4 (n = 247)

0.841
<.0001
<.0001
<.0001
<.0001
<.0001
0.310
0.765
0.291
0.770
0.002
0.393
0.028
<.0001
0.019
0.001
0.767
0.002
0.0002
0.022
0.001
<.0001
0.004
<.0001
<.0001
0.005
0.005
113 (45.7)
70.8 (4.2)
11.3 (0.6)
3.3 (0.4)
4.8 (0.3)
3.2 (0.4)
136.2 (16.2)
75.0 (9.1)
61.2 (13.2)
202.4 (35.6)
58.9 (18.2)
119.1 (31.0)
124.9 (72.6)
0.8 (0.2)
161.1 (44.1)
9.2 (8.3)
8.5 (1.2)
23.5 (3.1)
82.6 (9.9)
93.4 (7.9)
0.9 (0.1)
28.5 (2.1)
19.9 (0.3)
12.3 (1.3)
3.1 (2.8)
35 (14.2)
18 (7.3)
115 (50.0)
72.1 (4.7)
9.0 (0.9)
1.7 (1.5)
4.5 (0.9)
2.9 (0.6)
137.2 (16.1)
74.8 (10.0)
62.3 (13.7)
202.8 (30.1)
56.3 (19.3)
120.9 (28.0)
130.6 (79)
0.8 (0.3)
168.4 (50.0)
9.2 (8.3)
8.4 (1.3)
23.6 (3.4)
83.4 (10.6)
93.2 (7.9)
0.9 (0.1)
28.1 (2.4)
19.8 (0.6)
11.9 (1.7)
3.8 (3.0)
42 (18.3)
34 (14.8)
109 (47.6)
72.1 (4.8)
6.6 (0.6)
2.1 (1.7)
1.8 (2.2)
2.7 (0.4)
137.2 (17)
75.1 (10.1)
62.3 (13.5)
205.7 (37.3)
56.8 (17.8)
123.3 (31.8)
135.2 (128.9)
0.8 (0.4)
168 (51.3)
10.5 (10.2)
8.5 (1.3)
24 (3.5)
84.2 (9.6)
94.1 (7.8)
0.9 (0.1)
27.8 (2.4)
19.8 (1.2)
11.6 (2.0)
4.4 (3.2)
44 (19.2)
33 (14.4)
110 (47.4)
72.7 (4.8)
3.6 (1.4)
1.1 (1.4)
0.1 (0.5)
2.4 (0.5)
137.8 (15.8)
75.2 (10.4)
62.6 (14.1)
202.4 (35.4)
53.3 (15.9)
120.8 (31.5)
143.3 (86.8)
0.9 (0.4)
172.9 (56.4)
12.8 (13.9)
8.4 (1.2)
24.5 (3.8)
86 (10.7)
94.9 (8.5)
0.9 (0.1)
27.4 (3.3)
19.6 (1.7)
10.5 (3.1)
5.3 (3.4)
33 (14.2)
38 (16.4)
447 (47.7)
71.9 (4.7)
7.7 (3.0)
2.1 (1.6)
2.8 (2.3)
2.8 (0.6)
137.1 (16.3)
75.0 (9.9)
62.1 (13.6)
203.3 (34.7)
56.4 (17.9)
121.0 (30.6)
133.4 (94.1)
0.8 (0.3)
167.4 (50.6)
10.3 (10.4)
8.5 (1.3)
23.9 (3.5)
84 (10.3)
93.9 (8.1)
0.9 (0.1)
27.9 (2.6)
19.8 (1.1)
11.6 (2.2)
4.1 (3.2)
154 (16.4)
123 (13.1)
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*n (%). †Mean (SD). ‡Mini-Mental State Examination (MMSE), Barthel index, Tokyo Metropolitan Institute of Gerontology (TMIG) index, and Geriatric Depression Scale
(GDS)-15 are on a scale of 0 to 30, 0 to 20, 0 to 13, and 0 to 15, respectively. P-value for sex, previous coronary heart disease (CHD), and previous cerebrovascular disease
(CVD) were calculated based on the Cochran-Armitage trend test, and others were based on the linear contrast test. BMI, body mass index; DBP, diastolic blood pressure;
FBS, fasting blood glucose; FIRI, fasting insulin resistance index; HbA1c, glycated hemoglobin A1c; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density
lipoprotein cholesterol; LTS, leisure-time activity score; PP, pulse pressure; SBP, systolic blood pressure; sCr, serum creatinine; SS, sports score; TAS, total activity score;
T-chol, total cholesterol; TG, triglyceride; W/H ratio, waist-to-hip circumference ratio; WAS, work activity score.
© 2012 Japan Geriatrics Society

Sex (male)*
Age at baseline (years)†
TAS (total)
WAS (work)
SS (sports)
LTS (leisure-time)
SBP (mmHg)†
DBP (mmHg)†
PP (mmHg)†
T-chol (mg/dL)†
HDL-C (mg/dL)†
LDL-C (mg/dL)†
TG (mg/dL)†
sCr (mg/dL)†
FBS (mg/dL)†
FIRI (mg/dL)†
HbA1c (%)†
BMI (kg/m2)†
Waist circumference (cm)†
Hip circumference (cm)†
W/H ratio†
MMSE†
Barthel index†‡
TMIG index†‡
GDS-15†‡
Previous CHD*
Previous CVD*

98

99

0

All CV events

51
42
42
32

TAS Q1
Q2
Q3
Q4

1500

21
17
17
16

2000

During the follow-up period of approximately 6 years
(average 65.2 months), 165 all-CV events and 71 deaths
in total occurred. All CV events, deﬁned as a ﬁrst event,
included 45 CHD events (10 fatal and 35 non-fatal), 52
CVD events (4 fatal and 48 non-fatal), 29 diabetesrelated events (9 fatal and 20 non-fatal) other than CHD
and CVD, and 39 fatal diabetes-independent events.
All-deaths included 11 deaths from CHD, four deaths
from CVD, 11 diabetes-related deaths and 45 diabetesindependent deaths.
According to TAS grade, the incidence of these events
was evaluated in all participants. As shown in Figure 1a,
few all-CV events were found in the higher TAS group
with statistical signiﬁcance (log–rank test; P = 0.0065).
In contrast to all-CV events, all-cause deaths gradually
decreased according to TAS grade; however, no statis-

0.75

2500

1

0

1.25

0.88

0.9

0.92

0.94

0.96

0.98

1

1000

1500

2000

1.5
Worse

1.00
0.77
0.80
0.67

1.00
0 82
0.82
0.77
0.54

HR

P-value

Reference
(0.40-1.47) 0.422
(0.42-1.51) 0.488
(0.35-1.28) 0.225

Reference
(0.55-1.24)
(0
55 1 24) 0.352
0 352
(0.51-1.17) 0.216
(0.35-0.84) 0.006

(95% CI)

2500

TAS Q1
TAS Q2
TAS Q3
TAS Q4

Follow-up periods (days)

500

Log-rank (P for trend): P=0.26
Log-rank (Q1 vs. Q4): P=0.20

All-cause deaths
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tical signiﬁcance was found. In analysis without adjustment, HR of each TAS grade were 0.82, 0.77 and 0.54 in
Q2, Q3 and Q4, respectively, compared with Q1 as
reference (P-value for trend; P = 0.006; Fig. 1b). In comparison between the lowest group (Q1) and highest
group (Q4), a signiﬁcant difference in incidence of ﬁrst
events was found from the early phase after randomization (log–rank test [Q1 vs Q4]; P = 0.006).
To determine how several parameters or TAS contributed to the reduction in all events, we carried out
additional analysis after adjustment for several variables
as potential confounders (Table 2). Among some variables except TAS, statistical signiﬁcance was found for
HbA1c, age and sex (female). Strikingly, TAS showed
strong predictive power for all CV events. HR of each
TAS grade were 0.74, 0.77 and 0.62 in Q2, Q3 and Q4,
respectively, compared with Q1 as reference, and Q4
group statistically showed a signiﬁcance (P = 0.037).
However, variables including TAS except age and sex
(female) were not associated with all-cause deaths. After
addition of each of previous CVD or CHD to these
adjusting variables, HR was 1.52 in previous CVD (95%
CI 1.06–2.41, P = 0.1006) and HR was 1.45 in previous
CHD (95% CI 1.90–2.33, P = 0.1236), and HR of TAS
Q4 was reduced HR 0.64 (95% CI 0.35–1.17,

0.25 0.5
Better

Event no
165

All-cause deaths 71

Incidence of events during follow-up period

© 2012 Japan Geriatrics Society

1000

TAS Q1
TAS Q2
TAS Q3
TAS Q4

Follow-up periods (days)

500

Log-rank (P for trend): P=0.0065
Log-rank (Q1 vs. Q4): P=0.006

All CV events
TAS Q1
Q2
Q3
Q4

(b)

0.7

0.75

0.8

0.85

0.9

0.95

1

mood status showed an inverse association with TAS
grade, suggesting an association between lower activity
and depressive mood.
Regarding previous CHD, there was no signiﬁcant
difference among the groups. In contrast, previous CVD
was less frequent in the TAS Q4 group.

Figure 1 Kaplan–Meier analysis of
incidence of all cardiovascular (CV)
events and all-cause deaths, and
signiﬁcant risk reduction by higher
total activity score (TAS) grade. (a)
Kaplan–Meier analysis shows the
incidence of all CV events and
all-cause deaths. Few primary events of
statistical signiﬁcance were found in
the higher TAS group. In contrast to
all CV events, all-cause deaths
gradually decreased according to TAS
grade; however, no statistical
signiﬁcance was found. (b) Before
adjustment, hazard ratios (HR) for all
CV events and all-cause deaths using a
Cox proportional hazards model
showed a signiﬁcant risk reduction
with higher TAS grade. Q, quartile.

All eevents-free rate

(a)

Physical activity and CV event in elderly DM

All d
deaths-free rate

0.75

1

1.25

1.5

1.75
Worse

0.6081

0.79 (0.32-1.94)
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0.44 (0.20-0.97)

9
Q4
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The association of TAS with cerebrovascular events and
cardiac events (AP, MI, coronary revascularization and
heart failure) was evaluated. TAS was signiﬁcantly associated with cerebrovascular disease including both fatal
and non-fatal events, although there was no signiﬁcant
association between cardiac events and TAS (Fig. 2).

Signiﬁcant correlation of TAS with cerebrovascular
events compared with cardiac events

P = 0.1447). In addition, in case of adjustment using
previous CVD or CHD, its presence of each previous
vascular event showed statistical signiﬁcance (HR 1.52,
95% CI 1.06–2.41, P = 0.1006). Unfortunately, HR of
TAS Q4 was similarly reduced HR 0.65 (95% CI 0.35–
1.18, P = 0.1549).

0.4850

0.78 (0.39-1.57)
15
Q3

0.223
0.523
0.513
0.912
0.382
0.886
0.699
0.999
0.0002
0.016

P-VALUE

Figure 2 Predictive power for cardiac
events and cerebrovascular events
according to total activity score (TAS)
category. HR, hazard ratio; Q, quartile.

© 2012 Japan Geriatrics Society

As described in the Methods section, TAS consists of
three components: work activity, sports activity and
non-sporting leisure-time activity. Subanalysis clearly

Comparison of predictive power of each component
in TAS

Next, we compared the predictive power of TAS
according to sex and age (young-elderly aged
65–74 years and old-elderly patients aged 375 years;
Table 3). First, with regard to sex, the predictive power
of TAS for all CV events was stronger in women than in
men. In addition, TAS in the young-elderly signiﬁcantly
predicted all CV events. In the old-elderly, a similar
tendency was observed; however, the association did
not reach statistical signiﬁcance.

0.0428

0.2825

0.67 (0.32-1.39)
12
Q2

Reference

0.5010

1.33 (0.58-3.03)

1.00

0.2173

1.64 (0.75-3.62)

0.5
0.25
Better

P-value
Reference

(95% CI)

13

1 00
1.00

HR

16

Cerebrovascular 54
18
TAS Q1

82

1.00 Reference
0.65 (0.33–1.29)
0.81 (0.43–1.54)
0.8 (0.41–1.56)
1.0 (0.99–1.02)
1.12 (0.87–1.43)
1.0 (0.99–1.01)
1.0 (0.98–1.01)
1.0 (1.00–1.00)
1.1 (1.05–1.16)
0.53 (0.32–0.89)

All-Cause Deaths
HR (95% CI)

Q3

10

48

Event no

0.164
0.226
0.037
0.074
0.048
0.056
0.333
0.947
0.0003
<.0001

P-value

Q2

TAS Q1

Cardiac

1.00 Reference
0.74 (0.49–1.13)
0.77 (0.51–1.17)
0.62 (0.40–0.97)
1.01 (1.00–1.02)
1.17 (1.00–1.38)
1.01 (1.00–1.01)
0.99 (0.98–1.01)
1.0 (1.00–1.00)
1.06 (1.03–1.10)
0.51 (0.36–0.71)

All CV Events
HR (95% CI)

CI, conﬁdence interval; CV, cardiovascular; HbA1c, glycated hemoglobin A1c; HDLC, high-density lipoprotein cholesterol; HR, hazard ratio; Q, quartile; SBP, systolic
blood pressure; TAS, total activity score; T-chol, total cholesterol; TG, triglyceride.

TAS
Q1
Q2
Q3
Q4
SBP
HbA1c
T-chol
HDL-C
TG
Age
Female

Variants

Table 2 Hazard ratios of all cardiovascular events and all-cause deaths
after multivariate adjustment: Impact of total activity score as a strong
predictor

K Iijima et al.
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1 Reference
0.74 (0.31–1.76)
0.74 (0.32–1.71)
0.73 (0.33–1.63)

1 Reference
0.70 (0.41–1.21)
0.81 (0.48–1.35)
0.58 (0.34–0.98)

0.498
0.478
0.448

0.204
0.414
0.042

P-value

0.606
0.856
0.496

1 Reference
0.79 (0.33–1.91)
1.08 (0.48–2.41)
0.74 (0.31–1.78)

Young-Elderly
HR (95% CI)

0.429
0.857
0.087

1 Reference
0.8 (0.46–1.39)
0.95 (0.56–1.61)
0.6 (0.34–1.08)

P-value

1 Reference
0.8 (0.3–2.14)
0.95 (0.35–2.55)
0.68 (0.21–2.22)

1 Reference
1.07 (0.57–2.00)
0.73 (0.36–1.49)
0.54 (0.23–1.27)

Old-Elderly
HR (95% CI)

1 Reference
0.73 (0.28–1.92)
0.42 (0.13–1.35)
0.60 (0.23–1.58)

1 Reference
0.84 (0.45–1.56)
0.50 (0.25–1.03)
0.47 (0.24–0.93)

Female
HR (95% CI)

0.653
0.916
0.527

0.839
0.387
0.158

P-value

0.527
0.148
0.304

0.584
0.062
0.030

P-value
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To explore which parameter contributed to the risk
reduction of all primary events, the changes in values
(from baseline to the end of the follow-up period) of
each parameter were calculated according to TAS
grade (Table 5). Among the parameters, the differences
in laboratory data, including lipid parameters and
glucose metabolism, BP, physical measurements,

Changes in each parameter during follow-up period

showed that the predictive power of “work activity” for
all CV events was stronger than that of the other components (log–rank test; P = 0.0003) (Table 4). After
adjustment, its power remained. The risk reduction of
work activity was also signiﬁcant, even in all-cause mortality (log–rank test; P = 0.004; data not shown). There
was no statistical signiﬁcance for sports activity. Regarding leisure-time activity, the risk reduction of it for all
CV events in Q3 was strongest; however, statistical
analysis did not show signiﬁcance (log–rank test;
P = 0.11).

兩
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Physical activity has been shown to reduce the risk of
CV events; however, the biological mechanisms underlying this ﬁnding are still unclear. In the present study,
the association of physical activity, as determined by
TAS at baseline, with all CV events and all-cause mortality was evaluated in the J-EDIT study.
Higher TAS grade was signiﬁcantly associated with a
risk reduction in non-fatal all CV events; however, the
association with all-cause mortality was not signiﬁcant.
In addition, among the three components of TAS, the
predictive power of “work activity” was stronger than
that of the other components – sports and leisure-time

Discussion

cognitive function and depression scale, between
TAS grades were not signiﬁcant, suggesting that a
higher level of physical activity itself was important in
the risk reduction of events in elderly patients with
T2DM.

CI, conﬁdence interval; CV, cardiovascular; HR, hazard ratio; Q, quartile; TAS, total
activity score.

All CV events
TAS
Q1
Q2
Q3
Q4
All-cause deaths
Q1
Q2
Q3
Q4

All CV events
TAS
Q1
Q2
Q3
Q4
All-cause deaths
Q1
Q2
Q3
Q4

Male
HR (95% CI)

Table 3 Predictive power of total activity score for all cardiovascular events
and all-cause death according to sex and age

Physical activity and CV event in elderly DM
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1 Reference
0.75 (0.49–1.13)
0.6 (0.37–0.95)
0.79 (0.52–1.19)

1 Reference
0.8 (0.59–1.08)

1 Reference
0.72 (0.49–1.06)
0.68 (0.46–1.01)

Adjusted*
HR
95% CI

0.1633
0.0304
0.2534

0.1425

0.0972
0.0538

P-value

–5.7 (4.4)
–0.6 (0.1)
–16.7 (2.5)
–11.3 (2.4)
–2.4 (1)
–17.4 (7.9)
–1.7 (1.3)
–3.8 (0.8)
2.0 (1.1)
–0.4 (0.2)
–0.1 (0.4)
0.0 (0.4)
0.6 (0.5)
–0.4 (0.1)
0.1 (0.1)

Quartile 2

–11.7 (4.2)
–0.5 (0.1)
–7.9 (2.4)
–4.1 (2.3)
–2.0 (1)
–5.2 (5)
–2.4 (1.3)
–2.6 (0.8)
0.0 (1.1)
–0.6 (0.2)
0.6 (0.5)
0.4 (0.4)
0.5 (0.5)
–0.4 (0.1)
0.0 (0.1)

Quartile 3

–10.8 (3.8)
–0.6 (0.1)
–11.3 (2.5)
–7.1 (2.4)
–1.8 (1)
–9.0 (4.7)
–2.2 (1.3)
–3.0 (0.7)
0.9 (1.1)
–0.6 (0.2)
–0.1 (0.3)
–0.1 (0.4)
0.5 (0.5)
–0.4 (0.1)
0.3 (0.1)

Quartile 4
0.0649
0.8537
0.0979
0.1744
0.6101
0.4164
0.9673
0.5372
0.573
0.9353
0.1608
0.6398
0.7671
0.8441
0.1087

P for trend
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activity. There was no signiﬁcant difference in the
change in almost all parameters among TAS grades
throughout the follow-up period in the present trial.
Therefore, we emphasize the following conclusion: (i)
our data provide evidence that lower physical activity is
a strong and independent predictor of CV events in the
elderly with T2DM beyond traditional risk factors; (ii) in
addition to routine strict management of laboratory data

© 2012 Japan Geriatrics Society

in clinical practice, engagement with patients to
enhance and/or maintain physical activity in their lifestyle is also important. In fact, the elderly have retired
from their routine jobs. The results of the present study
show that they should do at least slight work routinely
in their daily life, such as cooking or gardening. It might
be meaningful for them to carry out some activity and
continue it by themselves.

BMI, body mass index; DBP, diastolic blood pressure; FBS, fasting blood glucose; GDS, Geriatric Depression Scale; HbA1c,
glycated hemoglobin A1c; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; MMSE,
Mini-Mental State Examination; PP, pulse pressure; SBP, systolic blood pressure; sCr, serum creatinine; SS, sports score; TAS,
total activity score; T-chol, total cholesterol; TG, triglyceride; W/H ratio, waist-to-hip circumference ratio; WAS, work activity
score.

–21.2 (4.0)
–0.6 (0.1)
–12.2 (2.5)
–6.6 (2.2)
–0.1 (2)
–15.5 (5.3)
–2.5 (1.1)
–4.0 (0.8)
1.6 (1.0)
–0.2 (0.8)
–0.8 (0.3)
0.5 (0.4)
0.0 (0.0)
–0.3 (0.1)
0.0 (0.1)

TAS category
Quartile 1

Changes in each parameter throughout follow-up period according to total activity score category

FBS (mg/dL)
HbA1c (%)
T-chol (mg/dL)
LDL-C (mg/dL)
HDL-C (mg/dL)
TG (mg/dL)
SBP (mmHg)
DBP (mmHg)
PP (mmHg)
BMI (kg/m2)
Waist circumference (cm)
Hip circumference (cm)
W/H ratio
MMSE
GDS15

Variables

Table 5

0.1236
0.0062
0.1502

0.2455

1 Reference
0.84 (0.62–1.13)
1 Reference
0.73 (0.49–1.09)
0.53 (0.33–0.83)
0.75 (0.5–1.11)

0.0029
0.0007

P-value

1 Reference
0.57 (0.4–0.83)
0.53 (0.37–0.76)

Unadjusted
HR
95% CI

*Simultaneously adjusted for age, sex, systolic blood pressure, glycated hemoglobin
A1c, total cholesterol, triglyceride, and high-density lipoprotein cholesterol at
baseline. CI, conﬁdence interval; HR, hazard ratio.

Work
None
Low
High
Sports
Low
High
Leisure-time
Q1
Q2
Q3
Q4

Component

Table 4 Comparison of predictive power for all cardiovascular events
according to each component of physical activity
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Physical activity is a well-established approach to
reducing the risk of many chronic diseases. Most
studies have shown a signiﬁcant relative reduction in
the incidence of CV events in physically active participants; however, the range of beneﬁt showed considerable variation. For example, Myers et al. reported a
marked reduction in all-cause mortality of 72% between
active and inactive male participants during 6 years of
follow up,21 whereas Lee et al. found a risk reduction of
just 13%.22 It is clear that the risk reduction might vary
depending on adjustment for important covariables,
such as BP and proﬁles of lipid and glucose metabolism.
With regard to adjustment for several relevant risk
factors, a meta-analysis handling a total of 33 studies
with 883 372 participants (follow-up period from
4 years to over 20 years) clearly showed an important
correlation of higher physical activity with a risk reduction in CV mortality of 35% (95% CI 30–40%).23 In
addition, all-cause mortality was also reduced by 33%
(95% CI 28–37%). This systematic review by metaanalysis emphasized that physical activity was associated
with a marked decrease in CV and all-cause mortality in
both sexes, even after adjusting for other relevant risk
factors. In the present study, there was a good correlation between TAS and all CV events. However, after
adjustment of previous atherosclerotic diseases, its presence of previous CVD or CHD showed a signiﬁcant
association with CV events during the follow-up period.
Consequently, the predictive power of TAS against all
CV events was slightly decreased. These observations
might suggest a high risk of recurrence of CV events
in T2DM patients beyond TAS grade at the baseline.
Therefore, further subanalysis to simply evaluate the
predictive power of TAS as primary prevention against
CV events using elderly patients without both previous
CVD and CHD is required. In addition, regarding allcause mortality, TAS tended to show an association
with it; however, no statistical signiﬁcance was reached.
One of the hypotheses to explain the relationship and
discrepancy is that the sample size was relatively small
and non-fatal CV events rather than fatal events might
be frequently observed in all participants with T2DM at
the baseline.
Next, we focused on cognitive function and depressive
mood. The presence of geriatric syndrome including
cognitive dysfunction has been shown to be a major
factor in decline in physical activity level in the older
elderly. Besides traditional risk factors, it has been clearly
shown that “depressive mood” readily causes a decline in
physical activity, leading to increased risk of CV disease.24
In addition, patients with depression had a worse prognosis than those without depression after a myocardial
infarction.25,26 Prospective studies have shown that
depressed people develop a more sedentary lifestyle and
become less physically active.27,28 In fact, the GDS score
was higher in the lower TAS group in the present study
兩
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as well. Therefore, this evidence that the importance of
physical activity in the risk reduction of CV events is also
associated with depressive mood is consistent with previous reports. However, the average GDS score was not
so high (range 3–5 points). In addition, depressive score
did not decrease, even in the lowest TAS group (Q1),
throughout the follow-up period. In subanalysis, the
inverse correlation between GDS and TAS was more
clearly found in young-elderly patients, compared with
old-elderly patients. In view of these results, especially
in young-elderly patients, detailed assessment of the
patient’s mentality, including depressive mood, should
be considered more aggressively and routinely.
The predictive power of TAS was compared between
CHD and CVD. The relative risk of CVD decreased
with increasing TAS, with statistical signiﬁcance;
however, no signiﬁcance was found for CHD. In fact,
we found some evidence regarding this discrepancy.
Although the incidence of CHD among physically active
elderly men in the Honolulu Heart Program study was
less than half that in more sedentary men,29 no clear
association was observed in the Established Populations
for Epidemiologic Studies of the Elderly study.30 Compared with CHD, the correlation of physical activity
with stroke has not been extensively examined for any
age group.31 However, a meta-analysis handling ﬁve epidemiological case–control studies has reported that all
studies had consistent evidence showing a large advantage of higher physical activity in reducing the risk of
stroke.32
As another interest in our data, “work activity” was
the most potent predictor of ﬁrst events among the
three components. This suggests that, even if the
patient’s age is over 65 years, the fact that they are
motivated to routinely try to do at least any slight work
might enhance their total physical activity.
The present analysis was based on the physical activity score measured once at enrolment in the J-EDIT
study. However, during the follow-up period of this
trial, some patients showed a gradual decline in TAS. It
is notable that new development or progression of diabetic complications, such as neuropathy and retinopathy, readily leads to a decline in physical activity.
Therefore, further investigation to evaluate which factor
mainly caused the decline in TAS throughout the
follow-up period is necessary. This could provide supportive information on the cause–effect relationship of
the associations found in this trial.
In addition, the current associations might not be
extended to all populations, because the enrolled participants in the present trial were patients with T2DM.
Whether the observed associations can be generalized
to populations of much older ages and populations
without T2DM is unknown.
This prospective follow-up study conﬁrmed that
lower physical activity is a strong independent predictor
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Results: After adjustment for age and sex, there was a positive association of TAS with
high-density lipoprotein cholesterol, although no signiﬁcant correlation between other
lipid parameters and TAS was found. In addition, fasting plasma glucose, insulin level and
physical measurements, such as waist circumference, waist/hip ratio and body mass index,

Methods: Cross-sectional analysis of 846 consecutive Japanese elderly (408 men and
438 women, mean age 68.7 years) was carried out at the time of enrolment (2000–2002) in
the Japanese Elderly Diabetes Intervention Trial. Their level of physical activity was
evaluated using the Baecke questionnaire, consisting of three components: work, sports
and leisure. Total activity score (TAS) as the sum of each activity score was divided into
four quartiles (Q1 to Q4).

Aim: A decline in physical activity has been shown to be associated with metabolic
syndrome (MetS), leading to cardiovascular events. However, this is difﬁcult to manage
well in the elderly with multiple atherosclerotic risk factors. In this study, we investigated
the correlation between physical activity and clinical parameters in the presence and
absence of MetS in Japanese elderly subjects with type 2 diabetes mellitus (T2DM). In
addition, we determined which factor, calorie intake or physical activity, mainly contributes to the prevalence of MetS.
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Type 2 diabetes mellitus (T2DM) is an age-related
disease with an estimated prevalence in Japan of more
than 5% of the population.1 The setting of treatment
goals in medical care, especially in elderly patients, has
been believed to be difﬁcult because of several factors.
In concrete terms, the purpose of treatment is not only
to simply improve glucose intolerance, but also to
maintain a higher quality of life (QOL) and prolong
healthy longevity in parallel with prevention of diabetic
complications. Several prospective intervention studies
have recently shown some evidence that intensive glycemic control effectively slows the onset and progression of diabetic vascular complications associated with
T2DM.2,3 However, these epidemiological investigations did not consider the various associations with
physical activity in elderly diabetic patients.
Physical activity promotes health and longevity.4
Excess bodyweight and a sedentary lifestyle are wellestablished risk factors for not only T2DM, but also
cardiovascular disease (CVD). Randomized trials have
shown that a combination of weight loss and increased
physical activity can reduce the incidence of T2DM and
CVD.5–7 In developed countries, 80% of all deaths from
CVD occur in people aged 65 years and older.8 The
Framingham Heart Study has shown an inverse association between physical activity and CVD mortality
risk, even in 285 elderly individuals.9 However, this did
not reach statistical signiﬁcance, possibly as a result of
the limited number of events. However, the precise
mechanisms whereby physical activity lowers CVD risk
are not well understood. In addition, it is possible that a
decline in physical activity might lead to several

Background
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Participants were enrolled in the J-EDIT, which is a
recently completed trial of intensive or standard treatment for diabetes in the primary prevention of CVD in
the elderly. J-EDIT included 1173 diabetic patients who
were aged 65 years or older (mean age 71.8 1 4.6 years)
and whose serum glycated hemoglobin A1c (HbA1c)

Study population

Methods

undesirable conditions, including cognitive decline, in
the elderly.
Metabolic syndrome (MetS) is loosely deﬁned as a
cluster of CVD risk factors, including disturbed insulin
and glucose metabolism, hypertension, abdominal
obesity and dyslipidemia. A low level of physical activity
is believed to be an important determinant of this
cluster of metabolic risk factors. Thus far, little is known
about the association between physical activity and
MetS in Japanese elderly patients with T2DM. To
clarify which factors are mainly associated with the
prevalence of metabolic syndrome (MetS) in the elderly
with T2DM, we carried out a large-scale prospective
study, the Japanese Elderly Diabetes Intervention Trial
(J-EDIT), which was started in 2001.10 To address how
elderly patients with T2DM should be treated, a randomized controlled intervention study in Japanese
elderly patients with diabetes has been carried out.
In the J-EDIT study, we investigated the correlation
between physical activity and MetS in the elderly with
T2DM. In particular, we focused on the association of
oral calorie intake with physical inactivity in the presence or absence of MetS.

Keywords: depression, elderly, excessive calorie intake, Japanese Elderly Diabetes
Intervention Trial study, metabolic syndrome, physical activity, work activity.

Conclusion: These results showed that lower physical activity, but not excessive calorie
intake, is independently associated with the prevalence of MetS in the elderly with T2DM.
In our routine work, encouraging physical activity might contribute to preventing MetS
and subsequent atherosclerotic disease in the elderly, rather than strict management of
abnormal laboratory parameters using multiple drugs. Geriatr Gerontol Int 2012; 12
(Suppl. 1): 68–76.

were inversely associated with TAS. Although no correlation between TAS and cognitive
function Mini-Mental State Examination was found, TAS was positively associated with
instrumental ADL and negatively associated with geriatric depression score (GDS), suggesting that a decline in physical activity in the elderly is associated with depressed mood
rather than a decline of cognitive function. Total calorie intake appeared to increase
according to TAS; however, this did not reach statistical signiﬁcance. In a subanalysis
comparing the presence and absence of MetS, the TAS grade in the MetS group was
signiﬁcantly lower than that in the non-MetS group, although there was no signiﬁcant
difference in total calorie intake between the groups.
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Height, weight, waist circumference and hip circumference were measured at enrolment. Body mass index

Physical measurements

To perform comprehensive geriatric assessment (CGA),
we carried out several evaluations. Mini-Mental State
Examination (MMSE) was used to assess cognitive function.10 Geriatric Depression Scale (GDS) was used to
assess depression status. We also checked basic activities
of daily life (bADL) and instrumental activities of daily
life (iADL), as determined by the Tokyo Metropolitan
Institute of Gerontology (TMIG) index of competence.12

Comprehensive geriatric assessment

At enrolment in the present study, physical activity was
evaluated by a self-administered validated Baecke physical activity questionnaire, as previously reported.11
Baecke physical activity score is classiﬁed into three
domains: work activity, sports activity and non-sporting
leisure activity. These three components consisted of
items on the frequency, duration, and pace of walking
and bicycling during the previous week, the average
amount of time spent weekly on hobbies and gardening,
and the average amount of time spent monthly on odd
jobs and sports. Types of odd jobs, sports and hobbies
(e.g. dancing or ﬁshing) were also assessed. Many previous reports have conﬁrmed the reliability of this score in
many individuals, suggesting that it might be a useful
monitoring tool for assessing the association of multiple
domains of physical activity with MetS in elderly patients
with T2DM, with acceptable reliability and validity. In
analyses, total activity score (TAS; maximum 15 points)
was divided into four quartiles (Q1 to Q4) as follows; Q1:
<5.7, Q2: 35.7 and <7.7, Q3: 37.7 and <10.5, Q4: 310.5.

Physical activity assessed by Baecke questionnaire

level was >7.4% from 39 institutes and hospitals (Tokyo
University Hospital, Kobe University Hospital, Nagoya
University Hospital and Tokyo Metropolitan Geriatric
Hospital etc.) in Japan. Patients with chronic renal
failure (serum creatinine > 1.5 mg/dL), severe heart
failure or symptomatic cerebral infarction were also
excluded from the present study. Written informed
consent was obtained from all patients.
From these patients enrolled in the J-EDIT, we
selected 846 patients with T2DM (mean age
71.9 1 4.6 years, 408 men (mean age 71.5 1 4.5 years)
and 438 women (mean age 72.2 1 4.7 years) in whom
complete data on baseline physical activity (Baecke questionnaire) and nutritional survey were obtained at entry.
We excluded patients who had difﬁculties in communicating, dementia or serious deterioration of activities of
daily life from the present study.

© 2012 Japan Geriatrics Society

Analyses of covariance (ANCOVA) was used to assess
independent associations between our two indices of
habitual physical activity (daily step count and daily
duration of activity at an intensity >3 MetS) and the
presence or absence of MetS and ﬁve individual diagnostic criteria (BMI, TG, HDL-C, systolic BP and/or
diastolic BP, and glucose and/or HbA1c), after controlling for age and sex. We divided the patients arbitrarily
into four quartiles of physical activity (Q1: lowest group
to Q4: highest group). In addition, pre-existing illness
(such as cerebrovascular disease, ischemic heart disease,
diabetes and retinopathy) at baseline was also considered. The c2-test for linear trends was used to analyze
independent associations between habitual physical
activity and the metabolic syndrome in adjusted models.
Data are presented as mean 1 standard deviation (SD),
with all statistical comparisons made at the 0.05 level of
signiﬁcance.

Statistical analysis

In the present study, MetS was deﬁned according to the
criteria proposed by the Japanese Society of Internal
Medicine (JSIM), the International Diabetes Federation
(IDF) and the National Cholesterol Education Program
Adult Treatment Panel III (NCEP-ATP III).13–16

Metabolic risk factor criteria

Blood samples were obtained at the time of enrolment
and stored in vapor-phase liquid nitrogen (–170°C).
Glycemic metabolism, such as fasting plasma glucose
and HbA1c; lipid parameters, such as total, low-density
lipoprotein cholesterol (LDL-C), high-density lipoprotein cholesterol (HDL-C) and triglyceride (TG); and
renal function, such as serum creatinine, were measured. Blood pressure (BP) was measured in the nondominant arm after 5 min of sitting quietly in
accordance with the current recommendations for clinic
blood pressure of each hospital.

Laboratory measurements and blood pressure

Calorie intake was assessed using a self-reported questionnaire that has been previously shown to be valid and
reliable.13 Nutritional habit was evaluated every trimester through 7-day food records. Each energy intake,
such as protein, carbohydrate and fat, and total calorie
intake were calculated in all patients.

Nutritional assessment of dietary calorie intake

(BMI) and waist-to-hip ratio (W/H ratio) were calculated
using these parameters.
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Next, we measured oral calorie intake. The calorie
intake from protein and lipid were positively associated
with TAS; however, there was no correlation with
calorie intake from carbohydrate (Table 1). Total calorie
intake tended to increase according to TAS grade, but
the tendency did not reach statistical signiﬁcance. Next,
the total calorie intake was compared according to TAS
grade in each group, divided by sex and age (Fig. 1).
There was no signiﬁcant difference between total calorie
intake and TAS in all subgroups.
There was no signiﬁcant difference between both
sexes (Fig. 2a). TAS in the old elderly was signiﬁcantly

Comparison of calorie intake according to
physical activity

Regarding comprehensive geriatric assessment (CGA),
TAS was positively associated with TMIG index as
instrumental ADL and negatively associated with geriatric depression score (GDS; Table 1). In contrast, there
was no signiﬁcant correlation between TAS and cognitive function, as determined by MMSE. These results
suggest that a decline in physical activity in the elderly
is associated with a depressive tendency rather than
cognitive dysfunction.

Comparison of CGA according to physical activity

Cross-sectional analysis of 846 consecutive Japanese
elderly (408 men and 438 women; mean age 68.7 years)
was carried out at the time of enrolment (2000–2002) in
the J-EDIT study, a randomized, double-blind, recently
completed trial of intensive or standard treatment for
the prevention of CVD in elderly diabetics.
An index of physical activity was calculated using the
Baecke score, including three components (work, sports
and leisure). TAS was divided into four quartiles (Q1 to
Q4). The baseline characteristics of patients according
to their TAS grade are shown in Table 1. Regarding
lipid parameters, HDL-C was positively associated with
TAS, although there was no signiﬁcant correlation
between other lipid parameters and TAS. A negative
correlation of fasting plasma glucose and plasma insulin
level with TAS was found. Regarding the association
between BP and TAS, no signiﬁcant tendency was
found.
There was a negative association between TAS and
physical measurements, such as BMI, waist circumference, hip circumference and W/H ratio. In particular,
high signiﬁcance was observed especially in the young
elderly (data not shown). However, there was no signiﬁcant association with each component of TAS.

Comparison of parameters according to
physical activity

Results
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The present study analyzed the possible association
between lower physical activity and prevalence of MetS
in Japanese elderly patients with T2DM who were
enrolled in the J-EDIT study. The present study had
two aims: (i) to evaluate the association between TAS as
total physical activity and clinical parameters in the diabetic elderly; and (ii) to determine which factor, total
calorie intake or physical activity, mainly contributes to
the presence of MetS in the elderly with T2DM. In the
present study, physical activity was assessed by the
Baecke questionnaire,11 because this is an easy, fast and
valid tool for the assessment of physical activity in epidemiological studies concerning elderly populations.
The present study showed several results, as follows:
TAS grade as total physical activity level in the young
elderly was higher than that in the old elderly. No signiﬁcant difference in TAS was found between both
sexes. The presence of cerebrovascular disease in the

Discussion

It is well known that there is a correlation between a
sedentary lifestyle and obesity. Even in the elderly, it is
possible that the prevalence of MetS is associated with
not only excessive calorie intake, but also their behavior.
Therefore, next, we examined which factor, excessive
calorie intake or physical inactivity, mainly contributes
to the prevalence of MetS. First, we divided all the
patients into two groups, MetS and non-MetS, using
the deﬁnition of MetS of the Japanese Society of Internal Medicine (JSIM).
First, calorie intake from several types of food was
compared between MetS and non-MetS (Table 2).
Calorie intake from protein and fat in MetS was higher
than that in non-MetS. However, for carbohydratederived and total calorie intake, no signiﬁcant difference
was found between both groups. Furthermore, in addition to the JSIM criteria, we divided the patients into
two groups, MetS and non-MetS, using other clinical
deﬁnitions, IDF and NCEP-ATP III. Even with each
deﬁnition, TAS grade in the MetS group was lower than
that in the non-MetS group (Fig. 3a). Interestingly,
there was no signiﬁcant difference in total calorie intake
between both groups. Among the three components of
TAS, work activity showed a more signiﬁcant correlation with the prevalence of MetS than the other components, sports or leisure activity (Fig. 3b).

Impact of lower physical activity, but not excessive
calorie intake, in elderly with MetS

lower than that in the young elderly in both sexes.
Comparing pre-existing illness, there was a correlation
between TAS grade and cerebrovascular disease, but
not coronary heart disease or diabetic retinopathy
(Fig. 2b).
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TAS category

Baseline characteristics: Comparison of each parameter according to four quartiles of total physical activity score

Table 1

P-value

K Iijima et al.

Quartile 3
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BMI, body mass index; DBP, diastolic blood pressure; FBS, fasting blood glucose; FIRI, fasting insulin resistance index; GDS, Geriatric Depression Scale; HbA1c, glycated
hemoglobin A1c; HDL, high-density lipoprotein cholesterol; LDL, low-density lipoprotein cholesterol; LTS, leisure-time activity score; MMSE, Mini-Mental State
Examination; PP, pulse pressure; SBP, systolic blood pressure; sCr, serum creatinine; SS, sports score; TAS, total activity score; TC, total cholesterol; TG, triglyceride;
TMIG, Tokyo Metropolitan Institute of Gerontology; W/H, waist-to-hip; WAS, work activity score. MMSE, Barthel index, TMIG index, and GDS-15 are on a scale of 0 to
30, 0 to 20, 0 to 13, and 0 to 15, respectively.
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All

Quartile 1

Quartile 2

Quartile 4

0.0101
<.0001
0.4467
0.0423
0.0206
0.6871
0.105
0.0012
0.7604
0.9329
0.3507
0.28
0.7543
0.0017
0.0003
0.0553
0.0011
0.1815
<.0001
<.0001
0.0023
0.0237
0.476
0.0697

Parameters

(a)

(b)

(+)

(-)

Coronary heart
disease

(n=135)

(n=711)

P=0.9628

(+)

(n=116)

Cerebrovascular
disease

(-)

(+)

(n=407)

Diabetic
retinopathy

(-)

(n=439)

P=0.2873

(n=243)

Old
elderly

(n=603)

P<0.0001

Young
elderly

P=0.0001

(n=730)

(n=438)

Female

(n=408)

Male

P=0.43
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elderly was associated with a decline in TAS; however,
the presence of ischemic heart disease or retinopathy
did not contribute to the decline in TAS. Although no
signiﬁcant difference in total calorie intake from dietary
food was found between MetS and non-MetS, TAS
grade in the MetS group was signiﬁcantly lower than
that in the non-MetS group. Based on these results,
we could conclude that a decline in physical activity,
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but not excessive calorie intake, is independently associated with the prevalence of MetS in the elderly with
T2DM.
An inverse association between physical inactivity and
MetS has been shown in several cohorts; however, there
have been very few studies speciﬁcally in the elderly. In
addition, one advantage of the J-EDIT study is that it
obtained information on both physical activity and
calorie intake. Many epidemiological observational
investigations have shown a consistent inverse association between physical activity and the risk of new cardiovascular events.17 Even in the elderly, it has been
shown that maintaining a higher level of physical activity confers a reduction in coronary heart disease.18,19
Therefore, we should encourage physical activity in
elderly patients in our routine work. The protective
potential of physical activity against cardiovascular
events might be related to its beneﬁcial effects on not
only physical parameters (i.e. bodyweight, BP and other
metabolic parameters), but also improvement of
depressed mood.
In our analyses regarding CGA, TAS was strongly
associated with depression scale. In contrast, no
association was found between physical activity and
cognitive function (MMSE score). This suggests that
impairment of psychological health, especially depression and anxiety, is mainly dependent on physical activity in elderly individuals if cognitive function is not
impaired. It appears that, besides traditional risk factors,
depressive symptoms are associated with increased risk
of CVD, leading to a worse prognosis. Recent reports

Old elderly
(>75years: n=139)

Young elderly
(65-74years: n=299)

Old elderly
(>75years: n=104)

Figure 2 Total physical activity score according to sex, age
and pre-existing illness at baseline. TAS, total activity score.
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Figure 1 Total calorie intake
according to total physical activity
score at baseline. NS, not signiﬁcant.
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(65-74years: n=304)

Lower physical activity and MetS in elderly DM
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203 1 35
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59 1 18
120 1 31
0.91 1 1.41
136 1 16
75 1 9
61 1 13
23.6 1 3.4
82.5 1 10.2
93.4 1 7.9
0.88 1 0.07
28.5 1 2.2
3.2 1 2.9
12.2 1 1.5
68.3 1 20.3
51.3 1 18.7
244.7 1 49.0
1751.4 1 405.4
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57 1 18
124 1 32
0.85 1 0.41
138 1 15
76 1 10
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67.4 1 17.9
48.8 1 16.7
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73.0 1 4.6
1664 1 328
63 1 16
49 1 15
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15.2 1 2.0
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58.8 1 5.5

MetS (+)

Figure 3 Decline in total physical
activity score in elderly patients with
metabolic syndrome (MetS).
Comparison of total activity score
according to each deﬁnition and
impact of work activity. IDF,
International Diabetes Federation;
JSIM, Japanese Society of Internal
Medicine; NCEP-ATPIII, National
Cholesterol Education Program Adult
Treatment Panel III.
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Female
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ing the problem of the high prevalence of physical
inactivity, obesity and MetS. In fact, relatively few investigations have assessed the crucial correlation of physical activity with MetS in elderly patients. In middle age,
numerous clinical trials have shown the importance of
lifestyle modiﬁcation, including moderate-intensity
physical activity for at least for 30 min a day, most days
of the week, and a bodyweight loss of 5–7%, to improve
the individual components of MetS. However, the question of whether medical staff should have a similar
therapeutic strategy even in elderly patients has been
raised. Therefore, in the present study, we focused on
the correlation between TAS and the presence of MetS,
which is characterized by central obesity, dyslipidemia,
hyperglycemia and hypertension.28 Of note, our analyses showed evidence that inadequate physical activity,
but not excessive calorie intake, might be a major reason
for MetS in the elderly. In particular, among the three
components in physical activity, we found a signiﬁcant
correlation of “work activity”, but not sports or leisure
activity, with MetS.

MetS(-)

P=0.5622

Leisure

(n=281)

MetS(-)

P=0.0006

NCEP-ATPIII

71.9 1 4.8
1856 1 479
69 1 20
54 1 22
257 1 65
149 1 2.3
25.8 1 5.4
59.2 1 6.6

70.9 1 4.2
1814 1 410
70 1 19
53 1 18
253 1 56
15.3 1 2.1
25.7 1 4.8
59.0 1 6.0

showed that depression not only leads to a poor
outcome in patients with established CVD, but also
increases the risk of CVD in apparently healthy
persons.20–22 In addition, prospective studies have shown
that depressed persons develop a more sedentary lifestyle.23,24 Therefore, in the elderly in particular, it is
clear that a depressed mood readily leads to a decline in
physical activity, resulting in a sedentary lifestyle and
eventually MetS. Patients with lower TAS as a result of
a markedly depressed mood might have a higher incidence of future CVD.
How can we prevent and treat MetS in the elderly?
The proportion of elderly Japanese persons with
BMI 3 25 kg/m2 (the insulin resistance threshold proposed by the World Health Organization Western
Paciﬁc Region) has risen progressively to a current level
of 31% in men and 30% in women.25 Diseases associated with inactivity are now an important global public
health problem, with 11.7% of deaths in developed
countries being linked to obesity and MetS.26,27 Therefore, this is becoming even more signiﬁcant, consider-
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Dietary calorie intake according to presence or absence of metabolic syndrome at baseline

Age (years)
Total calorie intake (kcal/day)
Protein (g/day)
Fat (g/day)
Carbohydrate (g/day)
Protein-to-energy ratio (%)
Fat-to-energy ratio (%)
Carbohydrate-to energy Ratio (%)

Table 2
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Validity and Usefulness of ‘Wearable Blood Pressure Sensing’ for Detection of Inappropriate
Short-Term Blood Pressure Variability in the Elderly: Impact of Cognitive Function and Stress
Response
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Summary
An increase in short-term blood pressure (BP) variability is a characteristic feature in the elderly. It makes the
management of hemodynamics more difficult, because it is frequently seen disturbed baro-reflex function and increased
arterial stiffness, leading to isolated systolic hypertension. Large BP variability aggravates hypertensive target organ
damage and is an independent risk factor for the cardiovascular (CV) events in elderly hypertensive patients. Therefore,
appropriate control in BP is indispensable to manage lifestyle-related diseases and to prevent subsequent CV events. In
addition, accumulating recent reports show that excessive BP variability is also associated with a decline in cognitive
function and fall in the elderly. In the clinical settings, we usually evaluate their health condition, mainly with single point
BP measurement using cuff inflation. However, unfortunately we are not able to find the close changes in BP by the
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traditional way. Here, we can show our advantageous approach of continuous BP monitoring using newly developing device
‘wearable BP sensing’ without a cuff stress in the elderly. The new device could reflect systolic BP and its detailed changes,
in consistent with cuff-based BP measurement. Our new challenge suggests new possibility of its clinical application with
high accuracy.
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∝⁁䉕⸷䈋䉇䈜䈒䈭䉍䋬ᦨ⚳⊛䈮ᤃォୟᕈ䈮䈧䈭䈏䉎䋮

ᧂᦦ䈱㜞㦂ൻ䈏ㅴ䉃ਛ䈪䋬㜞㦂⠪䈱ᘟᕈ∔ᖚ▤ℂ䈏
㊀ⷐ䈮䈭䈦䈩䈇䉎䋮䈭䈎䈪䉅㜞ⴊ⟕ᖚ₸䈲㕖Ᏹ䈮㜞䈒䋬㜞
ⴊ䉕ၮ⋚䈫䈜䉎᭽䇱䈭∔∛䉕੍㒐䈜䉎䈮䈲᥉Ბ䈎䉌䈱෩
ᩰ䈭▤ℂ䈏ᔅⷐ䈫䈭䉎䋮䈠䈱෩ᩰ䈭▤ℂ䉕㆐ᚑ䈜䉎䈢䉄䈮
䈲䋬䉁䈝㜞㦂⠪㜞ⴊ䈱․ᓽ䉕ᾫ⍮䈜䉎ᔅⷐ䈏䈅䉎䋮㜞㦂
⠪䈲ᄢേ⣂䈎䉌ਛዊ䈱╭ᕈേ⣂䉕ਛᔃ䈮䇸േ⣂ო⎬ൻ䇹䉕
๒䈜䉎䋮䈇䉒䉉䉎ⴊ▤⠧ൻ䈫⠨䈋䉌䉏䉎⽎䈪䈅䉎䋮䈠䈱⢛
᥊䈮䈲⍹Ἧᴉ⌕䋬ㆊ䈭䉮䊤䊷䉭䊮ᴉ⌕䋬䈠䈚䈩ᒢᕈ✢⛽
䈱ਥᚑಽ䈪䈅䉎䉣䊤䉴䉼䊮䈱⣕⪭䊶ᄌᕈ䊶ᢿ ൻ䈭䈬䋬᭽䇱
䈭ᄌൻ䈏䈖䈦䈩䈇䉎䋮䈖䈱േ⣂ო⎬ൻ䈏䉋䉍ㅴ䉃䈖䈫䈮䉋䉍
:LQGNHVVHO䋨䈸䈇䈗䋩ᯏ⢻䈏ૐਅ䈚䋬ቅ┙ᕈ❗ᦼ㜞ⴊ䉕
๒䈚䉇䈜䈒䈭䈦䈩䈒䉎>,LMLPD @䋮䈠䈱⚿ᨐ䋬ᒛᦼⴊ䈲䈅
䉁䉍㜞୯䉕␜䈘䈝䋬䈅䉎∝䈪䈲േ⣂ㆶᵹ䈱ૐਅ䈏ᗖ
䈘䉏䉎䋮䉁䈢䋬䉅䈉৻䈧䈱․ᓽ䈫䈚䈩䋬ฃኈེᯏ⢻䈱
ૐਅ䈭䈬䈮䉋䉍ⴊ䈱⥄േ⺞▵䈏⎕✋䈚䋬⪺䈭ⴊᄌേ
䉕䈖䈚䉇䈜䈒䈭䈦䈩䈒䉎䋮䈠䈱ㆊᐲ䈱ⴊᄌേ䈏⣖ᔃⴊ▤
∔ᖚ䈱⊒∝䉇⋧ኻ⊛⤳ེ⯯ⴊ䉕ᗖ䈚䋬․䈮⋧ኻ⊛⣖⯯
ⴊ䈱႐ว䈮䈲┙䈤䈒䉌䉂䉇䉄䉁䈇䋬䈵䈇䈩䈲ォୟ䊥䉴䉪䈮䉁
䈪䈧䈭䈏䉎䋮䈖䉏䉌䈱⽎䈲㜞㦂⠪ᧄੱ䈱↢ᵴ䈱䉇⾰
䋨䈇䉒䉉䉎ᣣᏱ↢ᵴᵴേᐲ䋩䉕ᄢ䈐䈒៊䈰䉎䈐䈦䈎䈔䈮䉅䈭䉍
ᓧ䉎䋮䉋䈦䈩䋬䇸䈇䈎䈮㜞㦂⠪䈱ⴊᄌേ䉕䉋䉍⚦䈮䋨ㅪ⛯
⊛䈮䋩䋬䈎䈧◲ଢ䈮⹏ଔ䈚䋬䈠䈚䈩⥃ᐥ⸻≮䈮䈍䈔䉎㜞㦂⠪
䈱ஜᐽ▤ℂ䈮ᵴ↪䈜䉎䈱䈎䇹䈫䈇䈉䈖䈫䈏ᓟ䈱ᄢ䈐䈭⺖㗴
䈫䈭䉎䋮
䈘䈩䋬ᧄ⺰ᢥ䈪䈲䋬ᄢ㊂䈎䈧ㅪ⛯䈱䊓䊦䉴䉬䉝䊂䊷䉺䋨ⴊ
䊂䊷䉺䋩䉕ᛒ䈉䋮䉦䊐ⴊ䈏䋬䈱⛘ኻ⊛䈭ක≮ၮḰ䈪
䈅䉎䈢䉄䋬䈖䉏䉁䈪ⴊᄌേ䈲㔌ᢔ⊛䈮䈚䈎ᛒ䉒䉏䈩䈖䈭䈎
䈦䈢䉅䈱䈪䈅䉎䋮䉁䈪䈮䈭䈇ᖱႎ䈭䈱䈪䋬䉁䈝䈲䊂䊷䉺䉕䈫
䈦䈩䉂䉎䈖䈫䈏㊀ⷐ䈪䈅䉎䋮ᄢ㊂䈮⫾Ⓧ䈚䈢ⴊ䈱⚿ᨐ䉕ಽ
ᨆ䈜䉏䈳䋬䉝䊤䊷䊃䉕䈜䈼䈐⁁ᘒᄌൻ䈱⼏⺰䈮䈧䈭䈏䉎
䈪䈅䉐䈉䋮ⴊ䈱⍴ᦼᄌേ䈱䉋䈉䈮䋬ᗧ䈱䈅䉎ᖱႎ䈮䈧
䈇䈩䈲䋬ᯏ᪾ቇ⠌䈮䉋䉍⥄േᬌ䈏䈪䈐䉎䉋䈉䉝䊦䉯䊥䉵䊛䉕
⚵䉖䈪䋬ታ㓙䈱䊓䊦䉴䉬䉝䉰䊷䊎䉴䈮䈧䈭䈏䉎䈖䈫䉕ᦼᓙ䈚
䈩䈇䉎䋮䉋䈦䈩䋬ㅪ⛯⊛䈮ⴊᄌേ䉕䊝䊆䉺䊥䊮䉫䈪䈐䉎䉶䊮
䉰䊷䉕↪䈇䈩䋬ታ㓙䈱ᖚ⠪䈎䉌ㅪ⛯䊂䊷䉺䉕ᄢ㊂䈮ขᓧ䈚䋬
㊀ⷐ䈭ⴊᄌേ䉕ឬ䈜䉎䈖䈫䈏䈪䈐䈢䈖䈫䉕ႎ๔䈜䉎䋮


 1㩷 㜞㦂⠪㜞ⴊ䈱․ᓽ
䋱䋮ⴊ▤ო⎬ൻ䋨:LQGNHVVHO䋨䈸䈇䈗䋩ᯏ⢻䈱ૐਅ䋩
       ❗ᦼ㜞ⴊ䋬⣂䈱Ⴧᄢ䋨Æേ⣂ㆶᵹ䈱ૐਅ䋩
䋲䋮ⴊ䈱േំᕈ
㩷 㩷 㩷 ⊕㜞ⴊ䋬㕙㜞ⴊ
㩷 㩷 㩷 ┙ᕈૐⴊ䋬㘩ᓟૐⴊ
㩷 㩷 㩷 䋨ฃኈེᤨ䈱ૐਅ䋬⥄ᓞ⚻ᯏ⢻ૐਅ䈫㑐ㅪ䋩
䋳䋮ⴊᄌേ䈱Ⴧട䋨ᣣౝᄌേ䊶ᣣ㑆ᄌേ䋩
㩷 㩷 㩷 ᣧᦺ㜞ⴊ䋨0RUQLQJVXUJH䋩䉇↢ℂ⊛ᄛ㑆ⴊ䈱⎕✋


䊶ᄛ㑆㕖㒠ဳ䋨1RQGLSSHU䋩ᄛ㑆ဳ䋨5LVHU䋩



䊶ᄛ㑆䈱ㆊᐲ㒠䋨([WUHPHGLSSHU䋩

䋴䋮㒠䉇ⴊᄌേ䈮䈉⤳ེⴊᵹ䈱ૐਅ䋨⣖䋬ᔃ䋬⣢⤳䋩
䋵䋮㘩Ⴎᗵฃᕈ䋨ᶧ㊂ଐሽᕈ䋩䈏㜞䈇
䋶䋮⮎⁁ᴫ䈱ቯᕈ䈏ૐ䈇䋨䉮䊮䊒䊤䉟䉝䊮䉴ਇ⦟䋩

2. 㜞㦂⠪䈱㜞ⴊ䈫ⴊᄌേ
㜞㦂⠪䈱㜞ⴊ䈮䈍䈔䉎᭽䇱䈭․ᓽ䉕䋱䈮䈜䉎䋮
䉁䈝ട㦂䈮䈇ⴊ▤ო⎬ൻ䈏ㅴ䉂䋬:LQGNHVVHO ᯏ⢻䈏ૐ
ਅ䈜䉎䈖䈫䈮䉋䉍䋬⣂Ⴧᄢ䉕䈉❗ᦼ㜞ⴊ䉕๒䈚䉇䈜
䈒䈭䉎䋮䉁䈢䋬Ⴎಽ៨ข㊂䉇㒠⮎䈱⮎▤ℂ⁁ᴫ䈮䉅ᄢ䈐
䈒ᓇ㗀䉕ฃ䈔䉇䈜䈇䋮䈘䉌䈮䋬㜞㦂⠪䈱ⴊ▤ℂ䉕ⴕ䈉䈪䋬
න䈭䉎ⴊ୯䈣䈔䈪䈲䈭䈒䋬ᢙᄙ䈒䈱⸘᷹䈮䉋䉎䈠䈱ⴊᄌ
േ䉕චಽ⠨ᘦ䈮䉏䈢▤ℂ䉕䈚䈭䈔䉏䈳䈭䉌䈭䈇䋮䈇䉒䉉䉎
ⴊᄌേ䈮䈲䋬ᗵ⚻ᵴᕈ䉇ⅣႺ࿃ሶ䈭䈬᭽䇱䈭ⷐ࿃
䈏⠨䈋䉌䉏䉎䈏䋬䈭䈎䈪䉅  ᤨ㑆⥄↱ⴕേਅ⥄േⴊ᷹ቯ

࿑ 1㩷 䈅䉎㜞㦂⠪䈱  ᤨ㑆⥄↱ⴕേਅⴊ䋨$%30䋩䈱ផ⒖
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↪ᕈߩᬌ⸛㨪

3

䊂䉳䉺䊦⥄േⴊ⸘ +(0 䊐䉜䉳䉞䋬䉁䈢䈲䊐䉪䉻㔚ሶ
)0䋩䉕↪䈇䈢䈏䋬᷹ቯ䈲ᚻേ䈪ⴕ䈦䈢䋮
ኻ⽎䈲᧲੩ᄢቇ㒝ዻ∛㒮䊶⠧ᐕ∛⑼䈮↢ᵴ⠌ᘠ∛䈱ᘟ
ᕈ▤ℂ⋡⊛䉅䈚䈒䈲‛ᔓ䉏䉕ਥ⸷䈱৻䈧䈫䈚䈩㒮䈘䉏䈢
 ᱦએ䈱∝䈫䈚䋬ᖡᕈ⣲≌䉇ᕆᕈ∔ᖚ䉕ᜬ䈤ว䉒䈞䉎
∝䈲㒰ᄖ䈚䈢䋮䈜䈼䈩䈱∝䈮หᗧᦠ䉕ขᓧ䈚䈢䋮


䈘䉌䈮䋬㜞㦂⠪䈪䈲㜞ⴊ䈫⍮ᯏ⢻䈫䈱㑐ㅪ䉅ήⷞ䈪䈐
䈭䈇䋮ㄭᐕ䈱ႎ๔䈪䈲䋬⍮∝䈱⊒∝䊶ㅴዷ䈮䈲㜞ⴊ䉅
䉄䈢↢ᵴ⠌ᘠ∛䈫䈱㑐ㅪ䉅ᵈ⋡䈘䉏䈩䈇䉎䈖䈫䈎䉌䋬䉋䉍
ᐢ䈇∛ᘒᛠី䈏ᔅⷐ䈪䈅䉎>6DNDNXUD @䋮㜞ⴊ䈱▤ℂਇ
⦟䉇ㆊᐲ䈱ⴊᄌേ䈲䋬ᕆᕈ䈱⣖ⴊ▤㓚ኂ䈣䈔䈪䈭䈒䋬ᘟ
ᕈ䈱⣖⯯ⴊᚲ䋨䊤䉪䊅᪪Ⴇ䉇⊕⾰∛ᄌ䋩䉅ᄢ䈐䈒Ⴧᄢ䈘䈞
䉎䈖䈫䈎䉌䋬⍮∝੍㒐䈫䈇䈉ⷰὐ䈎䉌䉅㜞ⴊ▤ℂ䋬䈵䈇䈩
䈲ⴊᄌേ䈱▤ℂ䈏ᔅⷐ䈮䈭䈦䈩䈒䉎䈖䈫䈲㑆㆑䈇䈭䈇䋮䈠
䉏䉌䉕੍㒐䈜䉎䈢䉄䈮䈲䋬䇸ੱᏅ䈱ᄢ䈐䈇㜞㦂⠪䈱ⴊ▤
ℂ䈮䈍䈇䈩䋬⍴ᤨ㑆ౝ䈮䈖䉎ㆊᐲ䈭ⴊᄌേ䉕䈇䈎䈮◲
ᤃ䈮⹏ଔ䈪䈐䉎䈎䇹䈏ᄢ䈐䈭㎛䈫䈭䈦䈩䈒䉎䋮


5. ⚿ᨐ䈍䉋䈶⠨ኤ
5.1 䊜䊮䉺䊦䊶䉴䊃䊧䉴ᔕᕈ䈱ⴊᄌേ䈱⚿ᨐ
䈖䈱䇺䇻⍴ᦼᄌേ䈮ὶὐ䉕ว䉒䈞䋬䉁䈪䈮  ∝
䋨ᐔဋᐕ㦂  ᱦ㫧 ᱦ䋺↵ᕈ  䋬ᅚᕈ  䋩䈮ኻ䈚䈩
䊂䊷䉺㓸䉕ⴕ䈦䈢䋮䊜䊮䉺䊦䊶䉴䊃䊧䉴⽶⩄䈱ਛ䈪䇸䋲䈧䈱‛
⺆䈮ኻ䈜䉎ᥧ⸥䋨ᓳ໒䋩䇹⽶⩄䈮ኻ䈚䈩䉡䉢䉝䊤䊑䊦ⴊ䉶䊮
䉰䊷䈮䉋䉍䈏䉄䉌䉏䈢∝䈲  ਛ  䋨䋦䋩䋬
䇸⸘▚䋨ᥧ▚䋩䇹⽶⩄䈮䉋䉎䉕␜䈚䈢⠪䈲  ਛ  
䋨䋦䋩䈪䈅䈦䈢䋮䉁䈢䋬ᱠⴕ⽶⩄䈮䉋䉎䈲  ਛ  
䋨䋦䋩䈪䈅䉍䋬䈖䈱ⴊ䉶䊮䉰䊷䈮䉋䉍Ყセ⊛ᄙ䈒䈱∝䈮
⍴ᦼⴊᄌേ䉕ᗵ⍮䈜䉎䈖䈫䈏䈪䈐䈢䋮
䈠䉏䉌䈱∝䈱ਛ䈪䋬䉴䊃䊧䉴ᔕᕈ䈮ኻ䈚䈩䉡䉢䉝

3. 䉡䉢䉝䊤䊑䊦ⴊ䉶䊮䉰䊷䈱㜞㦂⠪䈻䈱ᔕ
↪
ᓥ᧪䈱䉦䊐ᑼⴊ᷹ቯ䈪䈲㗫࿁䈭᷹ቯ䈮䉅㒢⇇䈏䈅䉍䋬
หᤨ䈮䉦䊐ㄼ䈫䈇䈉ᖚ⠪䈻䈱⽶ᜂ䉅Ⴧ䈋䉎䋮ታ㓙䈱⥃ᐥ
႐䈪䈲䋬ක≮ᯏ㑐䈮䈍䈔䉎ᄖ᧪ฃ⸻ᤨ䈱න࿁᷹ቯ䈮䉋䈦䈩
⹏ଔ䈘䉏䈩䈍䉍䋬䇱䈱ⴊᄌേ䈱⁁ᘒ䉕ᛠី䈜䉎䈖䈫䈏䈪
䈐䈩䈇䈭䈇ታ䈏䈅䉎䋮䉁䈢䋬৻⥸⊛䈮䉦䊐ᑼⴊ᷹ቯ䈏ᆎ
䉁䉎䈫ⵍ㛎⠪䈲ⴕേ䉕ਛᢿ䈚䈩㕒䈮䈚䈭䈔䉏䈳䈭䉌䈭䈇䈫
䈇䈉᷹ቯ䈱㒢䉅䈩䈒䉎䋮
᧲੩ᄢቇᄢቇ㒮Ꮏቇ♽⎇ⓥ⑼䊶ጊ↰৻㇢⎇ⓥቶ䈲䉦䊐
䉕ᔅⷐ䈫䈞䈝䈮⣂ᵄવㅦᐲ䉕↪䈇䈩ㅪ⛯⊛䈮ⴊ䉕䊝䊆
䉺䈪䈐䉎ⴊ⸘䉕㐿⊒䈚䋬⥃ᐥ䈻䈱ᔕ↪䉕ㅴ䉄䈩䈇䉎䈫䈖䉐
䈪䈅䉎>/DEDW @䋮䈖䈱ේℂ䈲⣂ᵄવㅦᐲ䉕ర䈮ⴊ䉕ផ
ቯ䈜䉎ᣇᴺ䉕ណ↪䈚䈩䈇䉎>/RSH] @䋮⣂ᵄવㅦᐲᴺ䈪
䈲䋬ᔃ㔚䈱 5 ᵄ䈫⣂ᵄ䈱┙䈤䈏䉍ὐ䈱ᤨ㑆Ꮕ䈪䈅䉎⣂ᵄ
વ㆐ᤨ㑆 3XOVH$UULYDO7LPH3$7 䈎䉌䋬❗ᦼⴊ୯䉕▚
䈜䉎䈖䈫䈪ⴊផቯ䉕ⴕ䈦䈩䈇䉎䋮⣂ᵄ䈱⸘᷹ㇱ䈫䈚䈩
䈲䋬േ䈮䉋䉎ᄌൻ䉕ᦨૐ㒢䈮ᛥ䈋䉌䉏䉎⋡⊛䈪⡊䈢䈹䉕
ㆬᛯ䈚䈩䈇䉎䋮⸥䈱ၮᧄ⸘᷹ේℂ䈱ᬌ⸽䈱䈢䉄䋬䉣䊦䉯䊜
䊷䉺䉕↪䈇䈢⥄ォゞ䈖䈑ㆇേ䈮䉋䉎⹏ଔታ㛎䈮ⴕ䈇䋬කᏧ
䈮䉋䉎䉦䊐ᑼᚻേⴊ⸘䈪䈱⡬⸻ᴺ䈮䉋䉎᷹ቯ⚿ᨐ䈫Ყセ
䈚䈩䋬ᄢ䈐䈭ਵ㔌䈱䈭䈇⚿ᨐ䈏ᓧ䉌䉏䈩䈇䉎䋮
࿁䋬ᚒ䇱䈲㐿⊒ਛ䈪䈅䉎䉦䊐䊧䉴䈪ㅪ⛯⊛䈮❗ᦼⴊ
䉕᷹ቯ䈪䈐䉎䉡䉢䉝䊤䊑䊦ⴊ䉶䊮䉰䊷䉕↪䈇䈩䋬㜞㦂⠪
䈪䈱⍴ᦼᄌേ䈮ᵈ⋡䈚⥃ᐥታ㛎䉕ⴕ䈦䈢䋮․䈮䋬᭽䇱䈭⽶
⩄䈮ኻ䈜䉎⍴ᤨ㑆䈪䈱ᄌൻ䋬䈍䉋䈶┙䈭䈬䈱ᕆ䈭㒠
䈭䈬䋬䇺䇻⍴ᦼᄌേ䈮ὶὐ䉕ว䉒䈞䉡䉢䉝䊤䊑䊦ⴊ䉶
䊮䉰䊷䈱↪ᕈ䉕ᬌ⸛䈚䈢䋮䈭䈍䋬䉡䉢䉝䊤䊑䊦䉶䊮䉰䊷䈱
⚦䈮䈧䈇䈩䈲䋬ᣢႎ䈱⺰ᢥ>/RSH]  /DEDW @䉕ෳᾖ䈚
䈩䈇䈢䈣䈒䈖䈫䈫䈚䈩䋬ᧄⓂ䈪䈲⚦䉕⋭⇛䈜䉎䋮


 2㩷 ታ㛎䊒䊨䊃䉮䊷䊦䈱ⷐ
䇼䋱䇽䊜䊮䉺䊦䊶䉴䊃䊧䉴⽶⩄䈮䉋䉎
䋨0HQWDOVWUHVVLQGXFHG%3HOHYDWLRQ䋩
㽲䇸䋲䈧䈱‛⺆䈮ኻ䈜䉎ᥧ⸥䋨ᓳ໒䋩䇹⽶⩄
㽳䇸⸘▚䋨ᥧ▚䋩䇹⽶⩄
䋱䋩 䈎䉌  䉕ㅪ⛯⊛䈮ᒁ䈐▚䈚䈩䈇䈒
䋲䋩䋬䈭䈬䈱ᥧ▚
䇼䋲䇽ᱠⴕ⽶⩄ਛ䈱
䋨3K\VLFDOVWUHVVLQGXFHG%3HOHYDWLRQ䋩
䇼䋳䇽┙䈮䉋䉎ⴊ䈱ᄌൻ
䋨2UWKRVWDWLFK\SRWHQVLRQ䋩

࿑ 2㩷 6 ᱦᅚᕈ䈮䈍䈔䉎䉡䉢䉝䊤䊑䊦ⴊ䉶䊮䉰䊷䈫䉦䊐ⴊ
䌾䉴䊃䊧䉴ᔕᕈ䈮ኻ䈜䉎↪ᕈ䈏⏕䈘䉏䈢৻䌾


4. ታ㛎ᣇᴺ
ౕ⊛䈮䈲䋬㜞㦂⠪䈱䇺䇻⍴ᦼᄌേ䉕⹏ଔ䈜䉎⋡⊛䈪䋬
  䈮␜䈜䉋䈉䈭᭽䇱䈭⽶⩄䋨䊜䊮䉺䊦䋬ᱠⴕ䋬┙䈭䈬䋩䉕
ⴕ䈇ᓥ᧪䈱䉦䊐ᑼⴊ⸘䋨ⴊ䊝䊆䉺䊥䊮䉫䋩䉅ਗⴕ䈚䈩᷹
ቯ䈚䋬䉡䉢䉝䊤䊑䊦ⴊ䉶䊮䉰䊷䈮䉋䉎䊂䊷䉺䈫Ყセ䈚䈢䋮䉦
䊐᷹ቯ㑆㓒䈮㑐䈚䈩䈲㜞㦂䈱ኻ⽎⠪䈻䈱䉦䊐ㄼ䈮䉋䉎⽶
ᜂ䉕シᷫ䈘䈞䉎䈖䈫䈮㈩ᘦ䈚䈭䈏䉌䋬䌾 ಽ㑆㓒䈪᷹ቯ䈚䈢䋮
ⵝ⟎䈲䋬ㅢᏱ  ᤨ㑆䈗䈫䈮᷹ቯ䈘䉏䉎䉦䊐ᑼ䈱⥄േⴊ⸘
䋨1,+21 .2+'(1 䊔䉾䊄䉰䉟䊄䊝䊆䉺 %60䋬20521

࿑ 㩷 7 ᱦ↵ᕈ䈮䈍䈔䉎䉡䉢䉝䊤䊑䊦ⴊ䉶䊮䉰䊷䈫䉦䊐ⴊ
䌾┙ᕈૐⴊ䈮ኻ䈜䉎↪ᕈ䈏⏕䈘䉏䈢৻䌾
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䈔䈪䉅⚂ PP+J એ䈱ⴊ䈏䉂䉌䉏䋬䈘䉌䈮⢻േ⊛
┙䋨䈜䈭䉒䈤 6FKHOORQJ ⹜㛎䋩䉕ⴕ䈦䈢䈫䈖䉐䋬䈠䈱┙േ
䈮⒖䈦䈩䈇䉎ㅜਛᲑ㓏䈎䉌⊛䈭ⴊૐਅ䈏⏕䈘䉏䋬
ᦨ⚳⊛䈮❗ᦼⴊ䈏⚂  PP+J 䉁䈪ૐਅ䈚䈢䋮䈠䈱ᓟ
䈲䋬䈗䈒䉒䈝䈎䈭ⴊ࿁ᓳ䉕␜䈚䈢䋮
┙ᕈૐⴊ䉕䉼䉢䉾䉪䈜䉎䈢䉄䈮䋬⥃ᐥ⸻≮䈮䈍䈇䈩
䈲䉦䊐ⴊ᷹ቯ䉕↪䈇䈩 7LOWXS ⹜㛎䋨ฃേ⊛┙䋩䉇
6FKHOORQJ ⹜㛎䋨⢻േ⊛┙䋩䈏䉋䈒ⴕ䉒䉏䈩䈇䉎䋮䈖䈱⚿ᨐ
䈎䉌⠨䈋䉎䈫䋬᷹ቯ㑆㓒䈱䈅䈇䈢䉦䊐ⴊ୯䉋䉍䉅䋬䈖䈱䉡䉢
䉝䊤䊑䊦ⴊ䉶䊮䉰䊷䈮䉋䈦䈩ឬ䈪䈐䉎⚦䈭ⴊᄌേ
䈱ᣇ䈏㜞㦂⠪⁛․䈱∛ᘒ䉕ᤋ䈜䉎น⢻ᕈ䈏␜ໂ䈘䉏䉎䋮


䊤䊑䊦ⴊ䉶䊮䉰䊷䈱↪ᕈ䈏⏕䈘䉏䈢ઍ⊛䈭∝䈱
ⴊ᷹ቯ⚿ᨐ䉕࿑䋲䈮␜䈜䋮
䉦䊐ⴊ᷹ቯ䈱❗ᦼⴊ䉕䂾ශ䈪␜䈜䋮䉡䉢䉝䊤䊑䊦
ⴊ䉶䊮䉰䊷䈮䉋䉎❗ᦼⴊ䈱ផ⒖䈲 EHDWVPHGLDQ 䈮
䈩␜䈚䈩䈅䉎䋮䈖䈱∝䈲⍮ᯏ⢻⹏ଔ䈫䈚䈩
0LQL0HQWDO 6WDWH ([DPLQDWLRQ 006(   ὐ䋬5HYLVHG
+DVHJDZD 'HPHQWLD 6FDOH +'65   ὐ䈪䈅䉍䋬ᖚ⠪ᧄ
ੱ䈱‛ᔓ䉏䈮ኻ䈜䉎⸷䈋䈲䈅䉎䉅䈱䈱⍮ᯏ⢻⹏ଔ䈫䈚䈩
䈲シᐲ⍮ᯏ⢻ૐਅ䋨PLOGFRJQLWLYHLPSDLUPHQW䋺0&,䋩䈱䊧
䊔䊦䈪䈅䉎䋮ᥧ⸥䉇ᥧ▚䈮䉋䉎䊜䊮䉺䊦䊶䉴䊃䊧䉴⽶⩄䈮ኻ䈚
䈩䋬䉦䊐ⴊ୯䈲ዋ䈭䈒䈫䉅  PP+J એ䈚䈩䈇䉎䈖䈫
䈏ಽ䈎䉎䋮৻ᣇ䋬䉡䉢䉝䊤䊑䊦ⴊ䉶䊮䉰䊷䈮䉋䉎❗ᦼⴊ
䈱ផ⒖䉕䈩䉂䉎䈫䋬䈠䈱䉴䊃䊧䉴䈮䉋䉎䉕ౣ䈪䈐䋬
䈘䉌䈮䈠䈱䈱⒟ᐲ䉅䉦䊐ⴊ䈎䉌䈱ᐲ䈎䉌Ყセ䈜䉎
䈫䈲䉎䈎䈮ᄢ䈐䈇䈖䈫䈏ಽ䈎䉎䋮ౕ⊛䈮䈲ᥧ⸥䉴䊃䊧䉴䈮䉋
䉎䈲䈾䈿䉦䊐ⴊ䈪䈱䈱⒟ᐲ䈫ห䈛䈪䈅䈦䈢䈏䋬ᥧ
▚䉴䊃䊧䉴䈮䈍䈇䈩䈲ⴊ䉶䊮䉰䊷䈪䈲⚂ PP+J એ
䈚䈩䈇䈢䋮೨ㅀ䈚䈢䉋䈉䈮䋬䉦䊐䉕↪䈇䈢ⴊ᷹ቯ䈮䈲䈅䉎
৻ቯ䈱㑆㓒䋨䊑䊤䊮䉪䋩䈏ᔅⷐ䈫䈭䉎䋮䈖䈱⚿ᨐ䈎䉌䉎䈫䋬ᓥ
᧪䉦䊐ⴊ䈮䈩ㅪ⛯䈚䈩᷹ቯ䈚䈩䈇䈩䉅䋬䈠䈱㑆䈮䉁䈪䈮
䈋䈩䈇䈭䈎䈦䈢ᕆፋ䈭ⴊ䉇䇺䇻⍴ᦼᄌേ䈏ሽ䈚
䈩䈇䈢น⢻ᕈ䈏䈅䉎䋮
ታ㓙䋬⍮ᯏ⢻䈱⒟ᐲ䈮䉋䉍䉦䊐ⴊ䈱䊧䊔䊦䈮Ꮕ
䈏ሽ䈜䉎䈖䈫䉅ႎ๔䈘䉏䈩䈍䉍>.DZDVKLPD @䋬シᐲ⍮
ᯏ⢻ૐਅ䈱ะ䈮䈅䉎∝䈮䈍䈇䈩䈲䉴䊃䊧䉴䈮ኻ䈚䈩ᄢ䈐
䈭⽶⩄䈫⼂䈚䋬⚿ᨐ⊛䈮ᄢ䈐䈭䈏ᗖ䈘䉏䈩䈇䉎䈖䈫
䈏ᗐቯ䈘䉏䉎䋮એ䉋䉍䋬↢ᵴ⠌ᘠ∛䈫䈚䈩䈱䊥䉴䉪䉕ᜬ䈤ว
䉒䈞䈩䈇䈭䈇㜞㦂⠪䈪䈅䈦䈩䉅䋬ᓥ᧪䈱䉦䊐ⴊ᷹ቯ䈪ឬ
䈜䉎䈖䈫䈏䈪䈐䈩䈇䈭䈎䈦䈢ⴊᄌേ䈱⒟ᐲ䈏䇸⍮ᯏ⢻
䊧䊔䊦䇹䈮ᄢ䈐䈒ଐሽ䈚䈩䈇䉎䈖䈫䉅␜ໂ䈘䉏䉎䋮䉋䈦䈩䋬ᓟ
䈮ะ䈔䈩䋬䈖䈱㑐ଥ䉕⸃䈜䈼䈒∝䉕㊀䈰ᬌ⸽䉕䈜䈜䉄
䈩䈇䈒੍ቯ䈪䈅䉎䋮


5.3 ⠨ኤ
એ䉋䉍䋬㐿⊒䈚䈢䉡䉢䉝䊤䊑䊦ⴊ䉶䊮䉰䊷䉕ⴊ▤ო⎬
ൻ䈱ㅴ䉖䈪䈇䉎㜞㦂⠪䈮䈍䈇䈩⥃ᐥᔕ↪䈚䈢䈫䈖䉐䋬㕖ଚ
ⷅ⊛䈮㍈ᢅ䈭䇺䇻⍴ᦼᄌേ䉕䈋䉎䈖䈫䈏䈪䈐䈢䋮䈖䈱䉡䉢
䉝䊤䊑䊦ⴊ䉶䊮䉰䊷䉕䉋䉍⥃ᐥ䈱႐䈪ᵴ↪䈜䉎䈖䈫䈮䉋䉍䋬
ᓥ᧪䈱䉦䊐ㄼ䈮䉋䉎㗫࿁䈭⧰∩䉕ਈ䈋䉎䈖䈫䈭䈒䋬᭽䇱䈭
ⅣႺ䈱ᄌൻ䉇䉴䊃䊧䉴ਅ䈮䈍䈔䉎㜞㦂⠪䈱ⴊ䈱䇺䇻⍴ᦼ
ᄌേ䉕䈋䉎䈖䈫䈏䈪䈐䉎䈫⠨䈋䉌䉏䉎䋮⚿ᨐ䈮␜䈚䈢䉋䈉䈮䋬
䊜䊮䉺䊦䊶䉴䊃䊧䉴⽶⩄䈮䈍䈇䈩䈖䈱䉶䊮䉰䊷䈮䉋䉍䈏
䉄䉌䉏䈢∝䈲䈠䉏䈡䉏ᥧ⸥⽶⩄䈫ᥧ▚⽶⩄䈪 䋦䈫
䋦䈪䈅䉍䋬䉁䈢ᱠⴕ⽶⩄䈪䈲 䋦䈪䈅䈦䈢䋮䈏ో䈩䈱
∝䈮䈍䈇䈩⏕䈘䉏䈭䈎䈦䈢ℂ↱䈫䈚䈩䋬䈖䈱  ∝䈮
䈲‛ᔓ䉏䉕ਥ⸷䈫䈜䉎∝䉅ᄙ䈒䉁䉏䈩䈍䉍䋬⍮ᯏ⢻䈱
ૐਅ䈮ᔕ䈛䈩䊜䊮䉺䊦䊶䉴䊃䊧䉴⽶⩄䈏චಽ䈎䈎䉌䈭䈇∝䉅
ሽ䈜䉎น⢻ᕈ䈏㜞䈇䋮䉁䈢䋬หᤨ䈮䈖䈱ኻ⽎⟲䈮䈲ਅ⢇
╭ജૐਅ䉅ᜬ䈤ว䉒䈞䉎∝䉅䉁䉏䈩䈍䉍䋬ᱠⴕ䈫䈇䈉േ
䈮䈍䈇䈩䈲චಽ䈭⽶⩄䉕ਈ䈋䉎䈖䈫䈏㒢⇇䈪䈅䈦䈢∝䉅
䉁䉏䉎䋮ᐔဋᐕ㦂  ᱦ䈱㜞㦂ኻ⽎⠪䈣䈎䉌䈖䈠䋬᭽䇱䈭
⍮ᯏ⢻䉇ਅ⢇╭ജ䈱䊧䊔䊦䈏ሽ䈜䉎䈏䋬⍮ᯏ⢻䈱
ૐਅ䈏シᐲ䈪⇐䉁䈦䈩䈇䉎⠪䉇ᱠⴕ䈏Ṗ䈮ⴕ䈋䉎∝䈮
䈍䈇䈩䈲䋬ዋ䈭䈒䈫䉅䈖䈱ⴊ䉶䊮䉰䊷䈮䉋䉍⍴ᦼⴊᄌ
േ䉕ᗵ⍮䈜䉎䈖䈫䈏䈪䈐䈢䋮
࿁䈱⥃ᐥታ㛎䉕ㅢ䈛䈩䋬䈖䈱ⴊ䉶䊮䉰䊷䉕↪䈇䈩䈱
❗ᦼⴊ䈱⛘ኻ୯䈱ቯ䈮䈲䉨䊞䊥䊑䊧䊷䉲䊢䊮䈱㗴
䈏㊀ⷐ䈪䈅䉎䋮․䈮ⴊ▤․ᕈ䋨േ⣂ო䈱⎬ൻᐲ䈭䈬䋩䈱ੱ
Ꮕ䈏㕖Ᏹ䈮ᄢ䈐䈭㜞㦂⠪䈱႐ว䈮䈲䋬࿁䈱䉨䊞䊥䊑䊧䊷
䉲䊢䊮䈱ᣇᴺ䈪䈲䉁䈣ਇቢో䈭ㇱಽ䈏ᱷ䈘䉏䈩䈇䉎䋮ᓟ䋬
ห৻∝䈮䈍䈔䉎ౣᕈ䉇 ED3:9 EUDFKLDODQNOH 3XOVH
:DYH 9HORFLW\ 䉕ઍ䈫䈜䉎േ⣂ო⎬ൻᐲ䈫䉡䉢䉝䊤䊑䊦ⴊ
䉶䊮䉰䊷䈮䉋䉎䊂䊷䉺䈱⋧㑐䈭䈬䈱ၮ␆⊛ᬌ⸛䉕ട䈋䈭
䈏䉌䋬䈘䉌䈮ᐢ䈇⥃ᐥ∛ᘒ䈻䈱ᔕ↪䈫䈚䈩䋬⍮ᯏ⢻䊧䊔
䊦䈮䉋䉎䉴䊃䊧䉴䈱ᔕᕈ䈱Ꮕ⇣䋬ᤃォୟᕈ䈱∝䈮
䈍䈔䉎ⴊૐਅ䈱㑐ਈ䈱䊧䊔䊦䋬䈘䉌䈮䈲㜞㦂⠪䈱᭽䇱䈭䊥
䊊䊎䊥䊁䊷䉲䊢䊮ᤨ䈮䈍䈔䉎ⴊ䊝䊆䉺䊥䊮䉫䈮ኻ䈜䉎䉡䉢䉝
䊤䊑䊦ⴊ䉶䊮䉰䊷䈱↪ᕈ䉕ᬌ⸛䈚䈩䈇䈒੍ቯ䈪䈅䉎䋮
䉦䊐䊧䉴䈪ㅪ⛯⊛䈮ⴊ䉕᷹䉎䉶䊮䉰䊷䈮㑐䈚䈩䋬⣂ᵄવ
ㅦᐲᴺ䉕ᔕ↪䈚䈢ห⒳䈱䈏 0,7 䉋䉍⊒䈘䉏䈩䈇䉎
>0F&RPELH @䋮৻⥸䈮᷹ቯㇱ䈱㜞䈘䈏ᄌ䉒䉎䈫䋬᳓㗡ಽ
䈱ᱜ䈏ᔅⷐ䈮䈭䉎䋮䈖䈱䊂䊋䉟䉴䈮㑐䈚䈩䈲䋬ᚻ㚂䈍䉋䈶
ᜰ䈪䉶䊮䉴䈚䈩䈍䉍䋬⣨䈱േ䈮䉋䉎ᓇ㗀䈲ㆱ䈔䉌䉏䈭䈇䋮
․䈮䋬ᱠⴕਛ䉇㘩ਛ䈭䈬䈱ᵴേ⁁ᘒ䈱㓙䈮ᄢ䈐䈒㗴䈫
䈭䉎น⢻ᕈ䈏䈅䉍䋬ടㅦᐲ䉶䊮䉰䊷䈮䉋䉍䈖䉏䉕ᱜ䈚䉋䈉䈫
䈜䉎⺰ᢥ䈪䈅䉎䋮৻ᣇ䋬ᧄ⺰ᢥ䈪↪䈇䈢ⴊ䉶䊮䉰䊷䈱႐
ว䈮䈲䋬⡊䈢䈹䈫䈇䈉႐ᚲ䉕ㆬᛯ䈚䈩䈍䉍䋬น⢻䈭㒢䉍േ

5.2 䊐䉞䉳䉦䊦䊶䉴䊃䊧䉴ᔕᕈ䈱ⴊᄌേ䈱⚿ᨐ
ᱠⴕ⽶⩄䈮䈍䈇䈩䉅䋬࿑  䈱䈮䈍䈇䈩䉡䉢䉝䊤䊑䊦ⴊ
䉶䊮䉰䊷䈮䉋䉍ᕆፋ䈭䋨⚂ PP+J એ䋩䈏⏕䈚ᓧ䈢䋮
䉦䊐᷹ቯ䈪䈲ᱠⴕਛ䈮䈲ታ᷹ቯ䈜䉎䈖䈫䈏ਇน⢻䈪䈅
䉎䋮․䈮ਅඨり䈱╭ജૐਅ䉇⣖තਛ䈮䉋䉎㤗∽䈭䈬䉕ᜬ䈤
ว䉒䈞䈩䈇䉎㜞㦂⠪䈪䈲䋬ᱠⴕ⥄䈱ᵴേ䈏り⊛䉴䊃䊧
䉴䈮䈭䉎䋮䈠䈱ᗧ䈪䉅䋬㜞㦂⠪䈮䈍䈔䉎りᵴേᤨ䈱ⴊ
ᄌേ䉕⏕䈜䉎䈪䈖䈱䉡䉢䉝䊤䊑䊦ⴊ䉶䊮䉰䊷䈱↪
ᕈ䈏ુ䈋䉎䋮䈘䉌䈮䋬❗ᦼⴊ䈫ᔃᜉᢙ䈎䉌⸘▚䈘䉏䉎
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>,LMLPD@  ,LMLPD.+DVKLPRWR++DVKLPRWR06RQ
%. 2WD + 2JDZD 6 (WR 0 $NLVKLWD 0 DQG
2XFKL < $RUWLF DUFK FDOFLILFDWLRQ GHWHFWDEOH RQ FKHVW
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>.DZDVKLPD @  .DZDVKLPD < $NLVKLWD 0 +DVHJDZD
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SUHVVXUH HOHYDWLRQ LQ VXEMHFWV ZLWK PLOG FRJQLWLYH
LPSDLUPHQW HIIHFWV RI WKH GXDOW\SH FDOFLXP FKDQQHO
EORFNHU FLOQLGLSLQH Geriatrics & Gerontology
International9RO1RSS䋭  
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disaster-related illnesses, including the deterioration of
pre-existing illnesses, cerebro-cardiovascular disease,
infectious disease, and mental stress. In general, these
disaster-related illnesses are induced by numerous
factors, such as psychological distress, dehydration, and
sympathetic nerve hyperactivation, and can lead to fatal
and non-fatal conditions. Simultaneously with establishing the guidelines, the Study Group and JGS also
made a manual for non-medical care providers (NMCP;
e.g. public health nurses and certiﬁed social workers).
The aim of this simple manual was to help NMCP
and/or the families of the elderly to quickly identify
illnesses in elderly evacuees. The booklets were distributed to a widespread stricken area, mainly Iwate, Miyagi,
and Fukushima prefectures, by JGS members and Japan
Medical Association Teams in each prefecture. Therefore, our mission in the JGS, using both the guidelines
and the manual, was to extend life-saving medical help
to as many elderly evacuees as possible via the reduction
of susceptibility to disaster-related illnesses and death.
Next, the JGS Supportive Center immediately decided
to dispatch a medical support team to a refuge in
Soma City, Fukushima, as well as visit Ishinomaki and
Higashi-Matsushima, Miyagi, to investigate the damage
situation for elderly victims. In addition, the JGS also
sent a support team of physicians to Mitsuke, Niigata,
which shares a border with Fukushima prefecture.
Mitsuke City, with 42 500 residents, accommodated
around 500 refugees in three shelters. Most of the refugees were from Minami-Soma City where it had been
recommended that people evacuate because of the
nuclear power plant accidents. Since Mitsuke City itself
has been struck by natural disasters twice in the last
10 years, but had no damage from the earthquake this
time, the quality of support to refugees here was quite
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A huge earthquake occurred in Japan on March 11,
2011 at 2:46 PM (Japanese standard time). The Japan
Meteorological Agency ofﬁcially announced that this
earthquake was named the “Off the Paciﬁc Coast of
Tohoku Earthquake” and had a magnitude of 9.0. This
disaster presented several unique characteristics compared to previous earthquakes in Japan, including the
great Hanshin-Awaji earthquake, because it brought
about a large tsunami, resulting in exceptional damage
in the northeast-east areas of Japan and destruction of
many coastal cities.1 According to the report by the
National Police Agency of Japan, 15 413 people died as
of June 11, approximately 90% of them drowned. In
addition, the huge tsunami disaster took an unexpected
turn, with 8069 persons still missing. This terrible
disaster shows the uniqueness of this earthquake.
Approximately 470 000 people had to be evacuated to
shelters as a result of unavoidable circumstances at the
peak (on 14th March), and around 100 000 people are
still living in shelters. In addition, the huge tsunami
unexpectedly resulted, not only in widespread destruction of communities, but also in nuclear power plant
accidents in Fukushima, leading to the collapse of daily
life of many residents.
The Japan Geriatric Society (JGS) immediately formed
the Disaster Supportive Center on 18th March 2011 and
took several steps to deal with this huge disaster. First,
the JGS grappled with the issue of geriatric medicine
in the disaster, in cooperation with the Study Group
of the “Guidelines Regarding the First Steps and
Emergency Triage to Manage Elderly Evacuees”. In
the case of elderly victims, even after their safe evacuation to a refuge, it is possible that they may suffer from
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different from that in the center of the area struck by the
earthquake and tsunami (Abe Y et al., unpubl. data.
manuscript in preparation).
Now, beyond the chronic phase, elderly evacuees
are being gradually shifted from shelters to temporary
housing. However, it is possible that they may have
serious new problems, they might lose stimulation
from the outside world and become miserable (e.g.
survival guilt and nightmares). These emotional
changes may lead to a decline in cognitive function
and disused muscle atrophy of their extremities while
in temporary housing. Another goal of JGS is to
prevent a decline in the cognitive and functional abilities of the elderly in the long term through multidisciplinary support. The JGS needs to carry out a
longitudinal investigation to clearly address the psychological distress and somatic symptoms in elderly
victims based on posttraumatic emotional stress with

© 2011 Japan Geriatrics Society
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Japanese people have already experienced a variety of
natural disasters including earthquakes,1 typhoons,2
tsunamis,3 and others. It is very important to manage
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兩 383

the medical care of elderly evacuees in the wake of
disasters because: (i) elderly subjects (especially those
needing to live in shelters) may suffer excessive mental
and/or physical stress under the altered environment;
and (ii) it is difﬁcult to maintain medical management of chronic illnesses (e.g. hypertension, diabetes
mellitus, cerebrovascular or cardiac disease) when
care has already been started at local medical institutions. It was reported that acute risk factors possibly
triggered cardiovascular events in hypertensive
elderly patients after the Hanshin-Awaji earthquake.4
Increased incidence of transient left ventricular
apical ballooning (takotsubo cardiomyopathy) was also
described after the Mid Niigata Prefecture Earthquake
of 2004.5
In April 2010, the Study Group on “Guidelines for the
First Steps and Emergency Triage to Manage Elderly

Keywords: earthquake, elderly evacuee, emergency triage, guidelines, non-medical care
provider.

On 11 March 2011, a strong earthquake occurred off of Japan’s Paciﬁc coast and hit
northeastern Japan. The earthquake was followed by huge tsunamis, which destroyed
many coastal cities. As a result, the Study Group on Guidelines for the First Steps and
Emergency Triage to Manage Elderly Evacuees quickly established guidelines enabling
non-medical care providers (e.g. volunteer, helpers, and family members taking care of
elderly relatives), public health nurses, or certiﬁed social workers to rapidly detect illnesses in elderly evacuees, and 20 000 booklets were distributed to care providers in
Iwate, Miyagi, and Fukushima prefectures. The aim of this publication is to reduce
susceptibility to disaster-related illnesses (i.e. infectious diseases, exacerbation of underlying illnesses, and mental stress) and deaths in elderly evacuees. Geriatr Gerontol Int
2011; 11: 383–394.
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Evacuees” was formed, with funding from Japan’s Ministry of Health, Labour and Welfare, to conduct comprehensive research on aging and health. The study group
aimed to complete and revise the guidelines based on
external reviews by expert medical doctors by March
2012.
By collaborating with the Japan Geriatrics Society
after the 2011 earthquake off the Paciﬁc coast of
Tohoku, we have quickly published two tentative
guidelines to manage elderly evacuees: one for medical
care providers and another for non-medical care providers (NMCP), including volunteer, helpers, and
family members who are taking care of the elderly,
public health nurses (PHN), or certiﬁed social workers
(CSW). A total of 20 000 guideline booklets have
been distributed by members of the Japan Geriatrics
Society and the Japan Medical Association Team to
NMCP, PHN, or CSW working in Iwate, Miyagi, and

© 2011 Japan Geriatrics Society

The guidelines for NMCP, PHN, and CSW have three
chapters: (i) Features and prevention of critical
diseases in elderly in evacuation areas; (ii) Signs of
acute diseases in elderly; and (iii) Symptoms of anxiety
in elderly in shelters. Ideally, NMCP, PHN, or CSW
will use the booklets to rapidly detect illnesses in
the elderly in shelters or homes. NMCP, PHN, or
CSW should immediately inform attending medical
staff when those with the signs or symptoms are
detected.

Preface

Fukushima prefectures (Fig. 1). The Japan Medical
Association Team’s mission is to provide medical assistance at hospitals or clinics in disaster-affected areas
and to provide ongoing medical treatment that was
started before the disaster.6

Figure 1 One week after the 2011 Tohoku earthquake, 20 000 booklets for non-medical care providers were distributed by
members of the Japan Geriatrics Society (dotted lines) and Japan Medical Association Team (straight lines), to evacuation
centers located in Iwate, Miyagi, and Fukushima prefectures.
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Central chest to left side of chest
Apart from chest discomfort, anginal
pain in the upper central abdomen,
back, neck, jaw, or shoulders
Worsening (“crescendo”) chest pain,
speciﬁcally crushing, burning, or
choking sensation
Onset of severe oppression or
worsening oppression
Infrequent or lasting less than 10 min
Lasting more than 15 min, suggesting
unstable condition
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1–2). Hypertension. Awareness of blood pressure (BP)
and its variability in the elderly is necessary because they
may have excessive mental and/or physical stress, especially if in an emergency evacuation area or ﬁrst-aid
station, relative to their day-to-day lives before the
disaster.
Measures to deal with elderly receiving antihypertensive drugs
• First, elderly people who are usually prescribed antihypertensive drugs should be reported to medical
staff. NMCP, PHN, or CSW should check on the
elderly.

Measures to prevent heart attack in shelters
• NMCP, PHN, or CSW should be aware of elderly
who normally take medication for cardiac disease
and/or hypertension.
• NMCP, PHN, or CSW should check on the elderly.
• NMCP, PHN, or CSW should ensure that the elderly
drink plenty of ﬂuid, including water, to prevent
dehydration. They should also advise that the elderly
consume a low-salt diet and not smoke.
• If the elderly have any of the above symptoms,
medical staff should be alerted.
Tips to treat cardiopulmonary arrest in shelters
• NMCP, PHN, or CSW should perform CPR, pushing
the central chest strongly and quickly (100 times per
minute) and alert medical staff immediately.

Note: Caution is needed because silent or mild symptoms
frequently occur in the elderly, especially in those with
diabetes. In addition, elderly people sometimes present with
atypical symptoms, including breathlessness, nausea,
discomfort in the upper central abdomen, or burping.

Duration of
symptoms

Detailed
symptoms

Location of
symptoms

1–1). Heart attack. This condition includes angina
pectoris, myocardial infarction, and other illnesses due
to myocardial ischemia, a lack of blood ﬂow in arteries.
Signs and symptoms of a heart attack

I. Features and prevention of critical diseases in
elderly in evacuation areas

Guidelines
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Cerebrovascular accidents occur suddenly due to a disturbance in the blood supply to the brain and lead to a
loss of cerebral function.
Signs and symptoms of stroke/CVD
If elderly people have any of the following symptoms, it is possible that they may have suffered a
stroke/CVD. Consult medical staff immediately, because these situations may become medical
emergencies.
• Symptoms starting suddenly and lasting from a few
seconds to minutes
• Headache (mild to severe)
• Vertigo and/or dizziness (with nausea/vomiting on
occasion)
• Disturbance of consciousness (snoring-like breathing, semiconscious state/coma)
• Motor disturbance including hemiparesis/hemiplegia/
numbness, exhaustion, muscle weakness of the face
(central facial palsy), drooling from one corner of the
mouth, eyelid drooping (ptosis)
• Aphasia (difﬁculty with verbal expression, auditory
comprehension)
• Sensory or vibratory disturbance (on one side)
• Visual ﬁeld defect/hemianopia, double vision/
polyopia
• Loss of balance when sitting, standing, or walking;
loss of coordination.
Measures to prevent stroke/CVD in shelters
• First, medical staff and people around should
be aware of elderly people who usually take
medication for atherosclerotic diseases and/or
lifestyle-related diseases (e.g. hypertension, diabetes,
dyslipidemia, and cardiac diseases including atrial
ﬁbrillation).
• Also, people around should check on the elderly.

2. Stroke/cerebrovascular disease (CVD)

• Elderly people who have been diagnosed as hypertensive should also be checked by medical staff, NMCP,
PHN, or CSW.
• BP should be measured frequently. If possible, it
is better to measure it daily using an automatic BP
machine. In high-risk patients, it is recommended
that BP be measured in both the morning and
evening.
• If the elderly person’s medication is not known
because the prescription record is lost, a doctor or
medical staff should be consulted.
• If an elderly person has a headache, palpitations,
chest symptoms, and/or ﬂushing, BP should be measured immediately and medical staff consulted.
• No smoking and a low-salt diet are also recommended. Endeavors must be made to ensure the
elderly maintain physical activity (e.g. any exercise for
at least 30 minutes a day).
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Signs and symptoms of infectious diseases
It is useful to have information on epidemics of infectious diseases in stricken areas before and after disasters, in order to quickly detect illness. In particular, this
measure is beneﬁcial for diseases, such as inﬂuenza,
food poisoning and viral gastroenteritis, with a short

3. Infectious diseases

• Continue usual drugs including anticoagulation
drugs if possible.
• In cases of unidentiﬁed medical conditions because
of loss of an elderly person’s prescription record,
medical staff should be consulted.
• Anticoagulation drugs are generally essential.
However, it is better to consult medical staff because
it is necessary to check for external wounds or bleeding from the gastrointestinal tract, including stressinduced ulcer.
• CVD is strongly associated with hypertension.
Measure BP regularly.
• No smoking is strongly recommended.
• Drink any ﬂuid, including a lot of water, to prevent
dehydration.
• A low-salt diet is strongly recommended. Endeavor to
take dietary ﬁber in vegetables including seaweed and
mushrooms.
• Endeavor to do any type of exercise or walk for at least
30 minutes a day regularly.
• Prevent constipation.
• Be careful about changes in temperature, especially in
winter.

Figure 2 Measures to rapidly detect
infectious diseases.

© 2011 Japan Geriatrics Society

incubation time from infection to the onset of
symptoms (i.e. several hours up to 3 days). Pay special
attention to elderly persons with these symptoms and
immediately inform medical staff if there is suspicion
that an elderly person has such an illness. In relation to
this point, it is important to collect epidemiological
information from district public health centers through
disaster-control centers (Fig. 2).
In fact, many evacuees in shelters developed vomiting
and diarrhea after the 2007 Noto Peninsula Earthquake.
It was possible to immediately predict an outbreak of
norovirus gastroenteritis among evacuees since a local
epidemic of this infectious disease had already been
observed in the Noto area before the quake.
However, local epidemics are not always useful for
detecting infectious diseases, particularly those with a
long incubation period (i.e. several months up to 2
years) such as pulmonary tuberculosis.
Measures to prevent transmission of infectious
agents in shelters
• The environment in shelters induces an increased
risk for outbreaks of infectious diseases because many
evacuees are living together in a very limited space.
• It is very important to wash hands and gargle as standard precautions. Please apply hand disinfectant
when it is not possible to use water. It is essential to
wash hands or use hand disinfectant after using the
toilet.
• NMCP, PHN, or CSW should not directly touch
human bodily ﬂuids (e.g. blood, urine, feces, nasal
discharge, and sputum) with their hands because
the ﬂuids may include infectious microorganisms.
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If NMCP, PHN, or CSW are aware that the environment (ﬂoors in shelters, portable toilets, and
temporary water-suppliers) has been contaminated
with vomitus or diarrheal matter, contact medical
staff. Do not clean the contaminated environment
yourself. The staff can deal with this using 0.1%
sodium hypochlorite disinfectant.
• Norovirus can spread via person-to-person transmission and lead to gastroenteritis outbreaks (Fig. 3).7
However, it is unnecessary to isolate subjects with
gastroenteritis from the stricken areas. The outbreak

Figure 4 Morbidity of gastroenteritis
in evacuees in shelters after the 2007
Noto Peninsula Earthquake.

Figure 3 Person-to-person
transmission route of norovirus.
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in shelters after the Noto quake was quelled after
one week of interventions including personal hand
hygiene, gargling, and the use of disinfectant on environmental surfaces (Fig. 4).8
In addition, respiratory hygiene (cough etiquette) is
recommended to prevent respiratory infections.9 With
respect to coughing, rhinorrhea, sneezing, and sputum,
please instruct evacuees to behave as follows: (i) use a
tissue to cover your mouth and nose when you cough or
sneeze (Fig. 5); (ii) drop used tissuew in a special waste
basket; and (iii) wash your hands with soap and warm
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Signs and symptoms of dehydration
If an elderly person has some of the more severe
symptoms of dehydration listed below, call medical staff
immediately.
• Muscle weakness
• Physical fatigue
• Increased body temperature
• Decreased urine production
• Dry skin, even under the armpits.
Measures to prevent dehydration in shelters
• When elderly people feel thirsty, they are already
dehydrated, so do not restrict water intake.
• To prevent dehydration, an elderly person without
particular illness such as heart failure or kidney failure

4. Dehydration

water or clean with alcohol gel or wipes since your
hands may be contaminated with secretions (Fig. 5).
Elderly people who frequently cough or sneeze should
be asked to wear a surgical mask provided by medical
staff. Please keep a distance of more than 1 m between
symptomatic subjects and others.

Figure 5 Respiratory hygiene (cough etiquette).

Risks for dehydration in the elderly

© 2011 Japan Geriatrics Society

Signs and symptoms of gastrointestinal disorders
When elderly evacuees have any of the signs and
symptoms of gastrointestinal disorders listed below,
they should be carefully assessed by medical staff.
• Upper central abdominal pain after meals (on suspicion of stomach ulcer)
• Upper central abdominal pain when hungry (on suspicion of duodenal ulcer)
• Gastric discomfort

6. Gastrointestinal disorders

Signs and symptoms of malnutrition
When an elderly person has any of the risks for malnutrition listed below, the person should be carefully
assessed by medical staff.
• Consumed less than half the usual dietary intake for
at least 1 week
• Diarrhea or vomiting for more than 2 or 3 days
• Decrease in body weight of more than 5% for 2 weeks
• Insufﬁcient intake or dysphagia due to inadequate
food
• Receiving enteral or parenteral nutrition.
Measures to prevent malnutrition in shelters
The following general precautions to prevent malnutrition should be considered:
• Adequate food supply
• Adequate types of food consumed
• Adequate feeding assistance
• Dental issues such as gum disease, cavities, and
poorly ﬁtting dentures
• Regular assessment of nutritional status and weight
loss.

5. Malnutrition

simply needs to replenish ﬂuids with at least one liter
of water per day.
• When elderly people have any of the risks for dehydration listed in Table 1, they should be carefully
assessed by a doctor for dehydration.

Inability to feed oneself
Appetite loss (decrease in food intake)
Swallowing problems
Diarrhea or vomiting
Thirsty or dry mouth
Taking a diuretic
Increased body temperature
Decreased urination
No air conditioning/not using air conditioning
Limitation of water intake to avoid frequent urination

Table 1
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7–2). Hypoglycemia. In addition, if elderly evacuees are
taking hypoglycemic medication, be alert for symptoms
of hypoglycemia.
Signs and symptoms of hypoglycemia
The symptoms described below might be caused by
hypoglycemia. Please contact medical staff if any of the
following symptoms are detected:
• Strong feeling of hunger
• Cold sweats
• Palpitations
• Weakness

Signs and symptoms of exacerbation of DM
If elderly people have any of the symptoms described
below, their DM might be worsening. Please contact
medical staff if any of the following symptoms are
detected:
• Frequent urination
• Increasing incontinence
• Thirst
• Fatigue
• Not looking well.
Measures to prevent exacerbation of DM in
shelters
• Eat meals regularly and take medication with meals.
• Patients with DM type 1 should not skip basal insulin
injections.
• Drink enough water to prevent dehydration.
• If someone has a fever or little appetite, monitor blood
glucose more frequently than usual or consult a
doctor promptly.

7–1). Hyperglycemia

7. Diabetes mellitus (DM)

• Appetite loss
• Heartburn
• Tarry (black) stool or blood in the stool.
Measures to prevent gastrointestinal disorders in
shelters
The following general precautions to prevent gastrointestinal disorders should be considered:
• Avoid psychological stress.
• Eat substantial meals at regular mealtimes.
• Wash hands, gargle, and disinfect cooking utensils to
prevent infectious enteritis.
• Flush or discard any vomit, and change diapers with
rubber gloves while wearing a ﬂu mask. Thoroughly
clean and disinfect contaminated surfaces with a
bleach-based household cleaner immediately after an
episode of illness.
• Drink sufﬁcient liquid and take a lot of exercise to
avoid constipation.
• Do not ignore the urge to defecate and maintain a
regular bowel habit.

兩 389

Signs and symptoms of exacerbation of COPD
If an elderly person has any of the following symptoms, COPD might be worsening. Please contact
medical staff if the following symptoms are detected:
• Increased respiratory rate and shortness of breath
• Worsening of dyspnea on exertion or at rest
• Increased frequency or severity of cough and excessive sputum production
• Mucopurulent sputum (change in sputum character)
• Cyanosis or edema
• Drowsiness.
Measures to prevent exacerbation of COPD in
shelters

9. Chronic obstructive pulmonary disease (COPD)

Signs and symptoms of exacerbation of bronchial
asthma
If elderly people have any of the following symptoms,
bronchial asthma might be worsening. Please contact
medical staff if the following symptoms are detected:
• Paroxysmal wheezing or coughing, or reoccurrence of
these symptoms
• Breathlessness during the night
• Breathlessness when moving, speaking, or lying down
• Cyanosis or edema
• Drowsiness.
Measures to prevent exacerbation of bronchial
asthma in shelters
• Let NMCP, PHN, CSW, or medical staff know that if
an elderly person is taking medication.
• Continue taking medicine.
• Wash your hands and gargle regularly, wear a mask if
available, and be careful about infectious diseases
such as colds.
• Keep warm.

8. Bronchial asthma

• Sleepiness
• Slurred speech
• Blurred vision
• Convulsion.
Measures to prevent hypoglycemia in shelters
• Elderly people should avoid exercise or working when
hungry.
• Eat meals regularly.
• Eat carbohydrates (e.g. rice, bread, noodles, or
potatoes).
• If people cannot eat a meal, they should reduce or
skip their hypoglycemic medication.
• Set a higher goal of glucose control (150–200 mg/dL)
than usual.
Tips to treat hypoglycemia in shelters
• NMCP, PHN, or CSW should ask those with the
above symptoms to take a glucose tablet.
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Signs and symptoms of urinary diseases
If an elderly person experiences some of the more
severe symptoms of urinary diseases listed below, call
medical staff immediately.
• Pain on urination
• Lower abdominal pain (Fig. 6)
• Back pain, lumbago (Fig. 6)
• No urination for half a day or longer

11. Urinary diseases

Signs and symptoms of CKD
If elderly evacuees have any of the following symptoms, CKD might be worsening. Please contact medical
staff if the following symptoms are detected:
• Inactivity, fatigue, or weakness
• Edema
• Appetite loss
• Nausea and/or vomiting
• Pruritus.
Measures to prevent CKD in shelters
• Let NMCP, PHN, CSW, or medical staff know if an
elderly person is taking medication.
• Continue taking medicine.
• Have regular blood pressure checks.
• Restrict salt intake.
• Drink enough water to prevent dehydration.
• Keep warm.
• Be careful about infectious diseases such as colds.

10. Chronic kidney disease (CKD)

• Let NMCP, PHN, CSW, or medical staff know if an
elderly person is taking medication.
• Continue
taking
medication
and
inhaling
bronchodilators.
• Avoid exposure to smoke and dust.
• Try to wash your hands and gargle regularly.
• Keep warm and do not stay in the cold.

Figure 6 Ares where pain occurs due to urinary tract
diseases.
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Signs and symptoms of depression
It is not unusual for an elderly person to experience
grief after suffering from severe stress. Please contact a
medical staff member if the following symptoms of
depression are detected:
• Cannot help thinking of bad things
• Not knowing what to do despite actually having many
things to do
• Feeling too sluggish to move, although the results of
a medical checkup and blood tests are normal
• Unable to sleep at night
• Always thinking of dying.
Measures to prevent depression in shelters
• It is important to maintain a routine, including
waking up and going to sleep at the same time daily.
• If elderly people feel distressed or pain, they should
conﬁde in someone (a medical staff member, NMCP,
PHN, or CSW).

13. Depression

Signs and symptoms of PTSD
Please contact medical staff if an elderly person has
any of the following symptoms. Please contact medical
staff if the following signs are detected:
• Sudden change in personality
• Absent-mindedness and the inability to respond
quickly
• Restlessness
• Frequent hyperventilation
• Frequent palpitations
• Panic attacks.
Measures to prevent PTSD in shelters
• If elderly people feel distressed or pain, they should
conﬁde in someone (a medical staff member, NMCP,
PHN, or CSW).
• It may be necessary for the elderly to take medication
if they cannot sleep or feel distressed and there is no
alternative.

12. Post-traumatic stress disorder (PTSD)

Distention of lower abdomen
Bloody urine
Cloudy smelly urine
Frequent urination
Incontinence
High fever (in cases of pyelonephritis, 38°C or higher)
Limiting water intake in order to avoid frequent urination or incontinence.
Measures to prevent urinary diseases in shelters
• Replenish ﬂuids with at least one liter of water per day
in persons without particular illness such as heart
failure or kidney failure.
• Do not avoid going to the toilet.

•
•
•
•
•
•
•
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Signs and symptoms of dental diseases
If an elderly person is showing some of the more
severe symptoms of dental disease listed below, call
medical staff immediately.

16. Dental diseases

Signs and symptoms of delirium
Please contact medical staff if any of the following
physical symptoms are detected in elderly persons who
had previously been well and not experienced any
decrease in cognitive function:
• Speaking or behaving in an erratic manner
• Absent-mindedness or being distracted
• Emotional instability (e.g. becoming angry, starting to
cry, or getting excited suddenly).
Measures to prevent delirium in shelters
• Particular attention should be paid to dehydration,
infections, and other underlying physical disorders,
which can cause delirium in the elderly. Please be
aware that elderly people with physical disorders are
potential delirium patients.
• Keeping the elderly company and talking to them to
provide stimulation are effective for preventing lethargy during the daytime. At night, create a quiet environment to help them achieve a regular sleeping
pattern.

15. Delirium

Signs and symptoms of BPSD
Please contact a medical staff member if the following
symptoms of dementia are detected:
• Restlessness and speaking in a disjointed manner
• Paranoid or having delusions (e.g. a false idea of being
robbed)
• Becoming angry or starting to cry suddenly.
Measures to prevent BPSD in shelters
• Create an environment in which dementia patients
can spend time with familiar people.
• Prepare a quiet environment so that dementia
patients can get adequate sleep at night.
• Preparations should be made so that a dementia
patient can be transferred to a professional medical
institute when psychological symptoms or behavioral
abnormality is observed.

14. Behavioral and psychological symptoms of
dementia (BPSD)

• It may be necessary for the elderly to take medication
if they cannot sleep or feel distressed and there is no
alternative.
• If an elderly person has been attending a clinic for the
treatment of depression, please tell a medical staff
member. It is important that the person continues to
receive treatment.

兩 391

• Pain from dental caries
• Swelling and bleeding of the gingival
• Severe halitosis
• Fur on the tongue.
Measures to prevent dental diseases in shelters
• Keep cleaning the mouth.
• Brush the teeth every day.
• Those who are unable to do the above independently
need to receive a systematic oral care program
(Fig. 7)10
1 Remove oral-mucosal and gingival saburra
by using an oral care sponge for one
minute.
2 Remove fur from the tongue with a tongue brush
for half a minute.
3 Remove bacterial ﬂora from the tooth surface with
an electric toothbrush for 2.5 minutes, if an electric
power supply is available.
4 Rinse the mouth for 1 minute.

Figure 7 Systematic oral care program.
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If any of the following symptoms is encountered in the
elderly, they may be severely ill due to acute disease.

II. Signs of acute diseases in elderly

Signs and symptoms of heat stroke
In summer, pay special attention to heat stroke in
elderly people in shelters. The main features are hot
skin (body temperature 3 40°C) without sweat and
drowsiness. Call medical staff immediately as this condition will cause fatality.
Measures to prevent heat stroke in shelters
• Keep cooling the neck or under the arms.
• Do not restrict water intake.

19. Heat stroke

Signs and symptoms of decubitus
NMCP, PHN, or CSW should actively survey the
onset of decubitus ulcer, particularly on the hip, the
backbone, the heel, and the back of the head, in bedridden subjects. Since this illness needs long-term management, contact medical staff and arrange transport to
the hospital.
Measures to prevent decubitus in shelters
• Change bedridden subjects’ position every 2 hours a
day.
• Keep the skin clean.

18. Decubitus

Signs and symptoms of functional inactivity
Elderly people often may not complain of their subjective symptoms accurately, or they may not be aware
of a decline in their health. Thus, it is important for
NMCP, PHN, or CSW to be aware of elderly persons’
health conditions as well as the whereabouts of subjects
who require support and/or nursing care.
If an elderly person shows some of the more severe
symptoms of functional inactivity listed below, call
medical staff and/or shelter staff.
• Being isolated, with no attempt to communicate
• Narrow range of activities and staying indoors
• Lying down all day long
Measures to prevent functional inactivity in
shelters
• Encourage subjects to greet each other and make
small talk in the shelter.
• Exercise regularly.
• Bend and stretch your arms and legs often, even in the
narrow living space in the shelter.
• NMCP, PHN, or CSW should evaluate the reserve
capability of elderly subjects with functional inactivity
promptly.

17. Functional inactivity

Anemia (e.g. pallor of lips and/or nails)
Bleeding due to external injuries
Disturbance of consciousness (JCS III-100 to III-300)
Abnormal skin turgor, a physical sign of dehydration
Dry tongue
A decline in BP: systolic BP < 90 mmHg
An increase or decrease in pulse rate (i.e. resting pulse
rate of more than 120 beats/minute or less than 50
beats /minute).
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* Uncontrollable abdominal pain

4. Acute abdomen

• Shallow and rapid respiration, pufﬁng (shallow
breathing)
• Shoulder breathing (accessory muscle use)
• Flaring of wings of the nose and dilated nostrils (nasal
alar breathing)
• Violet color to lips and nails (cyanosis)
• Wheezing or whistling while breathing (wheeze/
stridor)
• Sleeping with the upper body raised in order to
breathe (orthopnea)
• Weak breathing, suspended on occasion (apnea)
• Pursing the lips when exhaling (pursed lips breathing)
* Collapse of supraclavicular or intercostal spaces when
inhaling (inspiratory retraction)
* Distension of the abdomen/shrinking of the chest
when inhaling, and shrinking of the abdomen/ distension of the chest when exhaling (seesaw breathing)
* Obvious asymmetric movement of the chest during
respiration
* Respiratory rate less than 10/minute or more than
30/minute.

3. Dyspnea

*
*
*
•
•
*
*

2. Shock

• Rousable by being spoken to but reverts to previous
state if stimulus stops (JCS II-10)
• Rousable with loud voice but reverts to previous state
if stimulus stops (JCS II-20)
• Rousable only by repeated mechanical stimuli (JCS
II-30)
* Unrousable using any forceful stimuli but responds
to avoid the stimuli (JCS III-100 to III-300).

1. Disturbance of Consciousness (Japan Coma Scale
[JCS] Scoring)

These signs of acute diseases are sensitive enough to
rapidly detect a severe state in elderly evacuees. NMCP,
PHN, or CSW should consult attending medical staff
immediately. Asterisks denote signs indicating the need
for emergency transport.
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• Coughing or breathing in food while swallowing

1. Dysphagia, difﬁculty in swallowing

If an elderly person is showing some of the symptoms
listed below, immediately ask medical staff to assess the
presence of serious diseases.

III. Symptoms of anxiety in elderly in shelters

• Red and/or tea-colored urine.

9. Hematuria

• Shivering (shaking chills) coinciding with high
fever and potential severe infectious diseases (i.e.
bacteremia)
• Burning forehead and poor response to being called.

8. High fever

* Hypertension (systolic BP 3 200 mmHg).

7. Hypertensive emergency

* Chest pain, oppression, burning, or choking sensation in anterior chest
* Increasing frequency and worsening angina attacks
compared with 2 weeks earlier
* Chest symptoms even at rest or at night
* Continuation (without improvement) of these symptoms in spite of aspirin or nitroglycerine use
* Duration of chest symptoms: more than 20 minutes.

6. Chest pain

* Motor disturbance including hemiparesis/hemiplegia/
numbness, muscle weakness of the face (central facial
palsy), eyelid drooping (ptosis)
* Aphasia (difﬁculty with verbal expression, auditory
comprehension)
* Sensory or vibratory disturbance (unilateral)
* Visual ﬁeld defect/hemianopia, double vision/
polyopia
* Loss of balance when sitting, standing, or walking;
loss of coordination
* Pupils not isocoric
* Convulsions or cramps.

5. Neurological abnormalities.

* Hematemesis, vomiting blood
* Tarry (black) stool, visibly bloody stools not due to
hemorrhoids
* Frequent vomiting
* Abdominal swelling, abdominal distension
* Severe anemia (pallor of face or lips).
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On 11 March 2011, an earthquake with a 9.0 magnitude
occurred off of Japan’s Paciﬁc coast and hit northeast
Japan. The earthquake was followed by huge tsunamis,
which destroyed many coastal cities.11,12 A total of
14 841 people died in these events, and 10 063 persons
are still missing as of 6 May 2011.13 In addition, 109 086
homes were completely or partially destroyed, and 3970
roads were damaged.13 There are still 119 967 displaced
people (down from approximately 470 000 on March
14) living in shelters because of disrupted community
utility services and/or health risks related to the nuclear
power plant accidents in Fukushima.13–15 Speciﬁcally,
37 482, 35 923, and 25 501 persons took refuge into the
357, 403, and 157 evacuation centers located in Iwate,
Miyagi, and Fukushima prefectures, respectively.13
There were several reports concerning medical needs
following the 2011 earthquake off the Paciﬁc coast of
Tohoku. For instance, reports have highlighted the
importance of managing the exacerbation of chronic
illnesses (e.g. hypertension, cardiac disease, DM, and
chronic pulmonary disease) as well as dehydration in
elderly evacuees, especially as it was difﬁcult to source
enough medication for their chronic illnesses.16,17
Health workers should pay attention to the possible
spread of acute diseases such as gastroenteritis, diarrhea, and other illnesses associated with dirty water.16 In
addition to physical health problems, it is important to
rapidly detect long-term mental problems in the elderly
(e.g. PTSD, depression, BPSD, and delirium) triggered
by the disaster.16,17 Medical specialists have indicated

Discussion

• Change in bowel habit
• Constipation with abdominal pain
• Constipation for 2 or more days.

3. Constipation

• Subject has diarrhea and a fever.
• Similar symptoms (diarrhea) are observed in surrounding evacuees.
• If diarrhea persists for two days or more, ask medical
staff to assess, in order to avoid dehydration.

2. Diarrhea

• Aspiration (i.e. escape of food or liquid into the lungs)
or labored breathing while swallowing
• Recurrent pneumonia, respiratory infections, or
choking experiences
• Wet vocal quality (“gurgly” voice) after swallowing
• Irritability during feeding or failure to thrive
• Prolonged feeding times (more than one hour)
• Unexplained weight loss.
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This study found that the gait speed and mobility were
associated with global cognitive function after 3 years and
were cross-sectionally associated with executive and memory functions. The results could suggest that slowing of
mobility can be observed before decline in global function
and coinciding with impairment in executive and memory
functions in people aged 80 and older. These ﬁndings
based on octogenarians and nonagenarians in Okinawa,
Japan, known for their longevity, give additional generalizability to previous ﬁndings.2,10 This association has
potentially important implications for early detection of
cognitive impairment in older people.

DISCUSSION

TUG groups. The difference in SPMT score at the second
follow-up lost signiﬁcance after additionally controlling for
the baseline value.
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To the Editor: On March 11, 2011, at 2:46 p.m. (JST), a
strong earthquake occurred off the Paciﬁc coast of Japan
and hit the northeast part of the country. Devastating tsunamis followed that destroyed many coastal cities.1 The
magnitude of this quake according to the Japan Meteorological Agency was Mj9.0. A huge number of aftershocks
continued after the quake, even now (May 6, 2011).
According to the report by the National Police Agency of
Japan, as of May 6, 2011, 14,841 people had died in this
disaster, and 10,063 were still missing.2 In addition,
109,086 homes were completely or partially destroyed,
and 3,970 roads were disrupted.2 As shown in Figure 1A,
119,967 displaced people (peak number approximately
470,000 on March 14, 2011) were still living in shelters
supplied by the government as of May 6, 2011, because of
disruption of community utility services and health risks of
nuclear power plant accidents in Fukushima.2,3 In particular, 37,482, 35,923, and 25,501 persons took refuge in the
357, 403, and 157 evacuation centers located in Iwate,
Miyagi, and Fukushima prefectures, respectively.2
Drs. Shigeto Morimoto and Takashi Takahashi
reported an outbreak of norovirus gastroenteritis in elderly
evacuees after the 2007 Noto Peninsula earthquake in
Japan.4 There were 74 evacuees, including 61 elderly persons, in the shelter where the outbreak occurred.4 Thirtyone evacuees with gastroenteritis, 29 of whom were aged 65
and older (mean age 76 ± 7), were examined and treated.4
This experience suggests that elderly victims are more susceptible to disaster-related illnesses (i.e., infectious diseases,
exacerbation of underlying illnesses, and mental stress) and
disaster-related death. Therefore, a plan to establish guidelines to detect illnesses and perform triage rapidly in elderly
evacuees was necessary. In April 2010, the six authors of the

GUIDELINES FOR NON-MEDICAL CARE
PROVIDERS TO DETECT ILLNESSES IN ELDERLY
EVACUEES AFTER THE 2011 EARTHQUAKE OFF
THE PACIFIC COAST OF TOHOKU

COMMENTS/RESPONSES

2. Verghese J, Wang C, Lipton RB et al. Quantitative gait dysfunction and
risk of cognitive decline and dementia. J Neurol Neurosurg Psychiatry
2007;78:929–935.
3. Podsiadlo D, Richardson S. The timed “Up & Go”: A test of basic functional mobility for frail elderly persons. J Am Geriatr Soc 1991;39:142–
148.
4. Dodge HH, Katsumata Y, Todoriki H et al. Comparisons of plasma/serum
micronutrients between Okinawan and Oregonian elders: A pilot study.
J Gerontol A Biol Sci Med Sci 2010;65A:1060–1067.
5. Morris JC. The Clinical Dementia Rating (CDR): Current version and
scoring rules. Neurology 1993;43:2412–2414.
6. Folstein MF, Folstein SE, McHugh PR. “Mini-mental state”. A practical
method for grading the cognitive state of patients for the clinician. J Psychiatr Res 1975;12:189–198.
7. Lezak MD. Neuropsychological Assessment, 3rd Ed. New York: Oxford
University Press, 1995.
8. Takechi H, Dodge HH. Scenery Picture Memory Test: A new type of quick
and effective screening test to detect early stage Alzheimer’s disease
patients. Geriatr Gerontol Int 2010;10:183–190.
9. Jacqmin-Gadda H, Fabrigoule C, Commenges D et al. A 5-year longitudinal study of the Mini-Mental State Examination in normal aging. Am J Epidemiol 1997;145:498–506.
10. Deshpande N, Metter EJ, Bandinelli S et al. Gait speed under varied
challenges and cognitive decline in older persons: A prospective study. Age
Ageing 2009;38:509–514.

LETTERS TO THE EDITOR

Annual Report in 2011

LETTERS TO THE EDITOR

NOVEMBER 2011–VOL. 59, NO. 11

JAGS

current letter formed the Study Group of “Guidelines
Regarding the First Steps and Emergency Triage to Manage
Elderly Evacuees” under a grant-in-aid for scientiﬁc research
from the Ministry of Health, Labour, and Welfare of Japan.

Two types of guidelines were established: one for medical
care providers (MCPs) and the other for non-MCPs
(NMCPs, e.g., public health nurses and certiﬁed social workers). The guidelines for NMCPs seemed to be more effective

Figure 1. (A) Variations in number of evacuees from March 11 to May 6. Black and white bars denote total number of evacuees
in Japan and number of persons still evacuated in Iwate, Miyagi, and Fukushima prefectures, respectively. (B) Distribution of
guideline booklets to detect illnesses in elderly evacuees in Miyagi prefecture. These were distributed in the largest city, Sendai,
where most people in this prefecture were living. Large and small closed circles indicate 25 and 5 booklets, respectively.
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than those for MCPs, because there were limited MCP
resources. The guidelines had three chapters: features of critical illnesses and prevention, acute symptoms, and chronic
symptoms in elderly evacuees. For NMCPs to be able to
understand the contents easily, it was written concisely.
One week after the 2011 earthquake off the Paciﬁc
coast of Tohoku, the guideline booklets were sent through
members of the Japan Geriatrics Society (JGS) or the Japan
Medical Association Team (JMAT) to NMCPs working in
Iwate, Miyagi, and Fukushima. JGS and JMAT members
were dispatched to these areas to care for evacuees. NMCP
staff used the booklets to detect illnesses rapidly in elderly
evacuees in shelters or homes. For example, the booklets
were distributed in the largest city, Sendai, where most people in Miyagi were living (Figure 1B). The aim was to
reduce morbidity and mortality from disaster-related illnesses in elderly evacuees. An investigation of the differences in morbidity and mortality between areas where the
guidelines were and were not applied is planned.
The Japanese people had already experienced another
strong quake, the Great Hanshin earthquake, which
caused serious damage in the Kobe area on January 17,
1995. This disaster also hit the elderly population of an
urban society particularly hard. More than half of the
deaths were in those aged 60 and older, and in this age
group, female mortality was almost double that of men.5
Surviving older adults were largely left to their own
devices and were marginalized in shelters. Elderly evacuees
tended not to complain about their problems, so their suffering tended to be underestimated,5 and it is therefore
important for NMCPs to detect medical conditions quickly
in elderly evacuees.
The situation of the recent disaster is different from that
of the Great Hanshin quake in terms of the presence of tsunamis and nuclear power plant accidents. The recent
quake’s epicenter was located beneath the sea and caused
huge tsunamis, whereas the Hanshin quake’s epicenter was
under the land and did not cause tsunamis. Most of the
deaths were a result of the tsunamis this time, whereas the
victims of the Hanshin quake were related to structure
collapses and ﬁres. Moreover, the recent evacuees in Fukushima are at short- and long-term health risks from the
nuclear power plant accidents.3 Therefore, a survey of the
morbidity and mortality from disaster-related illnesses in
elderly evacuees in Iwate, Miyagi, and Fukushima is needed.
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To the Editor: We read with great interest the recent article
by Viccaro and colleagues in which they evaluated the predictive ability of the Timed Up and Go Test (TUG test) and
gait velocity (GV) for falls and other adverse health outcomes.1 Gait velocity predicted most geriatric outcomes, as
did the TUG, and GV took less time to complete and demonstrated better prediction in individuals with intermediate
(TUG = 12–15 seconds, GV = 0.6–1.0 m/s) and slow test
performance (TUG < 12 seconds, GV < 0.6 m/s).
An important consideration when applying mobility
measures across the spectrum of older people is the level

GAIT VELOCITY VERSUS THE TIMED UP AND
GO TEST: WHICH ONE TO USE FOR THE
PREDICTION OF FALLS AND OTHER ADVERSE
HEALTH OUTCOMES IN PRIMARY CARE?

1. Shibahara S. The 2011 Tohoku earthquake and devastating tsunami.
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2. Damage Situation and Police Countermeasures Associated with 2011
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䛚䛔䛶ᜏᖖⓗ䛻ㄆ䜑䜙䜜ᑐᛂ䛜ᚲせ䛷䛒䜛䚹㻭㻰㻸 䛾పୗ䛧䛯せ

⒪䛚䜘䜃㧗㱋⪅䛻ᑐ䛩䜛㜵⅏ᚰ䛾ၨⓎ䛾䛯䜑䛻䡚㻌

ㆤ㧗㱋⪅䛾㑊㞴ᡤ⏕ά䛾ᅔ❓䜔ᰤ㣴⟶⌮䛾Ᏻᐃ䛥䛻䜘䜛⾶ᙅ䜒

㟈⅏┤ᚋ䛻㣤ᓥ䠄ศᢸ◊✲⪅㻌 ව㻌 ᪥ᮏ⪁ᖺ་Ꮫ㟈⅏ᑐ⟇ᮏ

䛝䛺ၥ㢟䛷䛒䜛䚹䛥䜙䛻⢭⚄ⓗ䝇䝖䝺䝇䜔⏕ά⎔ቃ䛾ᝏ䛜ຓ㛗

㒊䠅䜢ྵ䜐 㻞 ྡ䛾་ᖌ䛿䚸⚟ᓥ┴䞉┦㤿ᕷ䛾㑊㞴ᡤ䠄ᪧ┦㤿ዪᏊ㧗

䛧䜔䛩䛟䚸䛣䜜䜙䛻䜘䜛Ṛஸ䛿䛂㟈⅏㛵㐃Ṛ䛃䛸䛧䛶⨨䛵䛡䜙䜜䚸㟈

ᰯ䞉ᗫᰯ⯋䠅䛻䛶་⒪ᨭ䜢⾜䛳䛯䚹ᚋ᪉་⒪ᨭ䛸䛧䛶䚸⿕⅏ᆅ

⅏䛾Ṛஸ⪅䛾 㻝䡚䠎䛿ளᛴᛶᮇ௨㝆䛻Ⓨ⏕䛩䜛䛣䛸䛜♧䛥䜜䛶䛔

⚟ᓥ┴䛛䜙᪂₲┴ぢ㝃ᕷ䜈⿕⅏㧗㱋⪅䜢⛣㏦䛧་⒪ᨭ䜢⾜䛳

䜛䚹௨ୖ䜘䜚䚸ளᛴᛶᮇ䛻䛚䛡䜛㧗㱋⪅་⒪䛾䝫䜲䞁䝖䛿䚸䛩䛷䛻⨯

䛯䚹㻌

ᝈ䛧䛶䛔䜛៏ᛶᝈ䛻ᑐ䛩䜛⒪䜢䛔䛛䛻⥅⥆䛷䛝䜛䛛䚸䜎䛯䚸䛣

Ⓨ⅏ᚋᛴᛶᮇ䛻䛚䛔䛶䚸୍㑊㞴ᡤ䛷䛿ලయⓗ䛻ᕠᅇ䛧䛶䛝䛯་

䜜䜙ᝈ䛾᪩ᮇⓎぢ䞉᪩ᮇ⒪䜢ⓗ☜䛻⾜䛘䜛་⒪యไ䜢䛔䛛䛻

⒪⌜䜔ᕠᅇಖᖌ䛺䛹䛾デ⒪⾜Ⅽ䜔ὀពⅬ䛜䛭䛾㑊㞴ᡤ䛻グ㘓

㎿㏿䛻ᵓ⠏䛩䜛䛛䛜䚸㟈⅏㛵㐃Ṛ䜢᭱ᑠ㝈䛻ᢚ䛘䜛䛣䛸䛻䛴䛺䛜

䛸䛧䛶ṧ䛥䜜䛶䛔䛺䛔䛣䛸䛜ᑡ䛺䛟䛺䛔䚹ᅇ䛾ᮾ᪥ᮏ㟈⅏䛷䜒

䜛䚹㻌

䛭䛾ၥ㢟䛾㔜せᛶ䜢ᨵ䜑䛶ㄆ㆑䛧䛯䚹⿕⅏ᆅ䛾ᐇᆅ་⒪䛜ᪧ䛩

㻌

䜛䜎䛷䛾ᛴᛶᮇ䛷䛿䚸䛔䜟䜖䜛䛂ሗ䜢䛴䛺䛠་⒪䛃䛜㔜せ䛻䛺䜛䚹
䛭䛾䛯䜑䛻䛿䚸་ᖌ䛛䜙䝁䝯䝕䜱䜹䝹䚸䛭䛧䛶䝪䝷䞁䝔䜱䜰䜎䛷䛾ከ

䐡៏ᛶᮇ䠄⅏ᐖⓎ⏕ᚋ 㻠 㐌㛫䡚㻡 ᖺ䠅㻌
⢭⚄㠃䛾⟶⌮䠄䛣䛣䜝䛾䜿䜰䠅䛜㠀ᖖ䛻㔜せ䛷䛒䜚䚸㧗㱋⪅䛾Ꮩ

⫋✀䛻䜟䛯䜛䛺㐃ᦠ䛜㘽䛸䛺䜛䚹䛭䛣䛷䚸ᮏᏛ䛿䝫䜿䝑䝖∧

⊂Ṛ䚸Ꮩ⊂䞉↓ឤ䜢⫼ᬒ䛸䛧䛯↓Ẽຊ䜔㛢䛨䛣䜒䜚䚸₯ᅾⓗ䛺⬟ຊ

ᗣᡭᖒ䛸䛧䛶䛄㧗㱋⪅㟈⅏䜹䝹䝔䛅䜢సᡂ䛧䛯䠄ᅗ䠏䠅䚹⅏ᐖ䛻

䛾႙ኻ䛺䛹䛜㉳䛣䜚䜔䛩䛔䚹ᐇ㝿䚸௬タఫᏯ䛻ධ䜛䛸⌧ᐇ䛻ᡠ䜚䜔

䛿ᬑẁ䛾䛚⸆ᡭᖒ䛺䛹䜢ᣢ䛳䛶㑊㞴䛩䜛䛣䛸䛿䛺䛛䛺䛛㞴䛧䛔䚹䛧

䛩䛟䛺䜚䚸ᝒჃ䞉⤯ᮃ䛻ຍ䛘䚸⨥㈐䠄⮬ศ䛰䛡䛜⏕䛝ṧ䛳䛯䛣䛸䚸ᐙ᪘

䛛䛧䚸㧗㱋⪅䛻ᑐ䛧䛶⮬ศ⮬㌟䛾་⒪ሗ䜒ྵ䜑䛯‽ഛ䜢ᬑẁ䛛

䜢ᩆ䛳䛶䛒䛢䜙䜜䛺䛛䛳䛯䛣䛸䠄䛩䛺䜟䛱䚸㻿㼡㼞㼢㼕㼢㼛㼞㻓㼟㻌 㼓㼡㼕㼘㼠 䝃䝞䜲䝞

䜙ᖜᗈ䛟ၨⓎ䛧䚸䛧䛳䛛䜚䛸䛧䛯䛂㜵⅏ᚰ䛃䜢ᩍ⫱䛧䛶䛚䛟ᚲせ䜒䛒䜛䚹㻌

䞊䝈䞉䜼䝹䝖䠅䛺䛹䛾ᚰቃ䛻㝗䜚䜔䛩䛟䚸Ẽຊ႙ኻ䜔⮬ẅᅗ䜈ྥ

䛥䜙䛻ຍ䛘䛶䚸Ⓨ⅏ᚋᛴᛶᮇ䛻ᕠᅇ་⒪⌜䛜⪁ᖺೃ⩌䠄ᄟୗ

䛛䛖ሙྜ䜒ᑡ䛺䛟䛺䛔䚹䜎䛯䚸࿘ᅖ䜈䛾ព㆑䛜ⷧ䜜↓่⃭䛻䛺䛳䛶

≧ែ䚸ኻ⚗䛾᭷↓䚸➽ຊ䛾⛬ᗘ䚸䛖䛴ഴྥ䛺䛹䛾Ẽศ䚸㌿ಽ䝸䝇䜽䚸

䛧䜎䛖䛣䛸䛛䜙䚸ㄆ▱ᶵ⬟పୗ䜔ᗫ⏝ᛶ䠄⏕άάⓎ䠅䛾Ⅼ䜒ᠱᛕ

䛺䛹䠅䛻䜒㓄៖䛧䛯ᙧ䛷ሗ䜢䛴䛺䛔䛷䛔䛟ᡭᖒ䛷䛒䜛䚹㑊㞴ᡤ⏕

䛥䜜䜛䚹⢭⚄㠃䛾⟶⌮䜢䛧䛺䛜䜙䚸ៅ㔜䛻⮬❧ᨭ䜢⾜䛳䛶䛔䛟ᚲ

ά䜢㏻䛨䛶䛷䜒䚸䛔䛛䛻ㄆ▱ᶵ⬟䜢ⴠ䛸䛥䛺䛔䜘䛖䛻䛩䜛䛛䚸䛔䛛䛻

せ䛜䛒䜛䚹㻌

⏕άάⓎ䠄ᗫ⏝ᛶ䠅䛻䛥䛫䛺䛔䛛䚸䛸䛔䛖䛣䛸䜢ព㆑䛧䛯䝖䞊䝍

㻌

䝹䞉䝃䝫䞊䝖䛜ᚲせ䛷䛒䜝䛖䚹ᖹ䛛䜙㜵⅏⿄䛾୰䛻ධ䜜䛶䛚䛟䜘䛖

㻌

ၨⓎ䛧䚸䛭䛧䛶㟈⅏┤ᚋ䛻⿕⅏㧗㱋⪅䛻ᦠᖏ䛥䛫䜛䜘䛖ᬑཬ䛻ດ䜑

䛆ᮾ᪥ᮏ㟈⅏䛻ᑐ䛩䜛᪥ᮏ⪁ᖺ་Ꮫ䛾ᑐᛂ䛸ᚋ䛾ㄢ㢟䛇㻌

䛯䛔䚹㻌

᪥ᮏ⪁ᖺ་Ꮫ䛷䛿㟈⅏┤ᚋ䛻ᮾ᪥ᮏ㟈⅏ᑐ⟇ᮏ㒊䜢❧䛱
ୖ䛢䚸ᵝ䚻䛺ศ㔝䛻ᑐ䛧䛶άື䛜⾜䜟䜜䛯

㻌

㻝䠅

䚹䜎䛯䚸ᮏ◊✲⌜䛷䜒

䕺せㆤ㧗㱋⪅䛻ᑐ䛩䜛㑊㞴ㄏᑟ䝅䝇䝔䝮䛾☜❧䞉ၨⓎ䞉ᬑཬ㻌
せㆤ䞉せᨭ㧗㱋⪅䛾ᑐᛂ䜒䛝䛺ၥ㢟䛷䛒䜛䚹㑊㞴ᡤ䚸⚟♴

㟈⅏┤ᚋ䛛䜙ᡴ䛱ྜ䜟䛫䜢⾜䛔䚸᪥ᮏ⪁ᖺ་Ꮫ䞉㟈⅏ᑐ⟇ᮏ㒊

㑊㞴ᡤ䚸≉ู㣴ㆤ⪁ே䝩䞊䝮䜒ྵ䜑䛯タධᡤ䚸ゼၥᅾᏯ་⒪䚸

䛸䛾┦ㄯ䛾ୗ䚸ୗグ䛾άື䜢⾜䛳䛯䚹㻌

་⒪ᶵ㛵䠄Ꮫ䞉㝔䞉デ⒪ᡤ䠅䚸䛭䛧䛶⿕⅏ᆅእ䛾ᚋ᪉ᨭ䛺䛹䛸

㻌
䕺䛄㧗㱋⪅⅏ᐖ་⒪䜺䜲䝗䝷䜲䞁䛅䛚䜘䜃䛄୍⯡ᩆㆤ⪅ྥ䛡䝬䝙䝳

䛾㐃ᦠ䛜䜎䛷௨ୖ䛻ᚲせ䛸䛥䜜䜛䠄ᅗ䠐䠅䚹ᚋ䚸䐟せㆤ㧗㱋⪅

䜰䝹䛅䜢බ⾲㻌 䠄ᅗ 㻝䠅㻌

䛾䝸䝇䝖䠄ᅾᏯ㧗㱋⪅䛾ᡤᅾሗ䛾ᢕᥱ䠅䚸䐠䛹䛾㧗㱋⪅䜢䛹䛾タ

ᮏ䜺䜲䝗䝷䜲䞁䠄ヨస∧䠅䛿㟈⅏Ⓨ⏕┤ᚋ䛻Ꮫ䝩䞊䝮䝨䞊䝆ୖ

䛻䛻㐠䜆䛛䛸䛔䛖䛣䛸䜒ྵ䜑䛯ᨭィ⏬䛾ᐃ䚸䐡⚟♴㑊㞴ᡤ

䛷බ⾲䛧䚸ྠ䛻䛄୍⯡ᩆㆤ⪅⏝䞉⅏ᐖ㧗㱋⪅་⒪䝬䝙䝳䜰䝹䛅

䠄ḟ㑊㞴ᡤ䠅䛾䛥䜙䛺䜛ᩚഛ䛺䛹䚸ᖹ䛛䜙䛾ഛ䛘䞉ᨭయไ䛵䛟䜚

䠄ヨస∧䠅䜒ྠ䛻බ⾲䛧䛯

㻞㻘㻟䠅

䚹䛥䜙䛻䚸䛣䛾୍⯡ྥ䛡䝬䝙䝳䜰䝹

䛜ᚲせ䛷䛒䜛䚹㛗ᮇⓗ䛺䛥䜢ồ䜑䛶䚸⣔ิ䜢㉸䛘䛯ᶓ䛾ᗈᇦ་

䠄㻮㻡 ∧䠅䛾Ꮚయ䛿䚸Ꮫဨ䞉௦㆟ဨ䛾㛵㐃タ䛛䜙䛾་⒪ᨭ

⒪㐃ᦠ䛜ᚲ㡲䛷䛒䜛䚹㻌

⌜䜔ྛ㒔㐨ᗓ┴䛾᪥ᮏ་ᖌ་⒪⌜䠄㻶㻹㻭㼀䠅䛻䜘䜛༠ຊ䜒ᚓ䛶⣙

㑊㞴ᡤ䛷䛾་⒪䛰䛡䛷䛺䛟䚸ᅾᏯ㧗㱋⪅䜒䛔䛛䛻Ᏺ䜛䛛䛜㔜せ

㻞 㒊䛜⿕⅏ᆅ䛻㓄ᕸ䛥䜜䛯 㻠䠅䚹㻌

䛷䛒䜛䚹ᐇ㝿䚸䛹䛖䛻䛛᮫䜔Ṍ⾜ჾ䛷Ṍ䛔䛶䛔䛯㧗㱋⪅䛺䛹䛜ᐙ䛻

㻌

㛢䛨䛣䜒䜚䛻䛺䛳䛶䛔䜛⌧ᐇ䛜䛒䜛䚹䜎䛯⮬Ꮿ䛷䜒⬺Ỉഴྥ䛻㝗䜚䚸

䕺䛄㧗㱋⪅ᗣ┦ㄯ䛅㛤ദ㻌

䜎䛯ᐷ䛯䛝䜚䛛䜙〟⒔䜈䛸ྥ䛛䛖䚹ᅇ䛾ᮾ᪥ᮏ㟈⅏䛾䜒䛖୍䛴

㻞㻜㻝㻝 ᖺ 㻥 ᭶ 㻝㻥 ᪥䠄⚃䞉ᩗ⪁䛾᪥䠅䛻ᐑᇛ┴Ẽᕷ䛻䛚䛔䛶㧗

䛾≉ᚩ䛸䛧䛶䚸⿕⅏ᆅ䛾ᩘከ䛟䛾୰᰾㝔䜒ྠ䛻⿕⅏䛧䛶䛧䜎䛳

㱋⪅ᗣ┦ㄯ䜢 㻢 䛛ᡤྠ㛤ദ䛧䛯䠄ᅗ䠎䠅䚹㛤ദሙᡤ䛿௨ୗ䛾䛸

䛯䛣䛸䛷䛒䜛䚹䛭䛾୰䛷䜒䚸䛒䜛㝔䛷䛿⿕⅏䛧䛯䛺䛛䚸䛂ゼၥデ⒪
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䛸ゼၥ䝸䝝䝡䝸䛃䜢㔜ど䛧䛯デ⒪䝇䝍䜲䝹䛻⛣⾜䛧䚸ከ⫋✀䠄་ᖌ䞉┳

₯ᅾⓗ⬟ຊ䛾႙ኻ䜢ண㜵䛩䜛䛣䛸䛻䛴䛺䛜䜛䚹䛭䛣䛻᪥ᮏ⪁ᖺ་

ㆤᖌ䛻ຍ䛘䚸⌮Ꮫ⒪ἲኈ䚸సᴗ⒪ἲኈ䚸ゝㄒ⫈ぬኈ䚸ົ⫋ဨ䛺

Ꮫ䜢୰ᚰ䛸䛧䛯㧗㱋⪅་⒪䜢ᢸ䛖་⒪㛵ಀ⪅䜒䝛䝑䝖䝽䞊䜽ᵓ⠏

䛹䠅䛜ゼၥ䝏䞊䝮デ⒪䜢⾜䛳䛶䛔䜛䚹៏ᛶᮇ䛻䛿䛄ᆅᇦ䛻᰿䛔䛯

䛻୍ᙺᢸ䛔䚸䜎䛯䛭䛾ព⩏䛿䛝䛔䚹㻌

་⒪䛅䛣䛭䛜⿕⅏㧗㱋⪅䛾⟶⌮䛰䛡䛷䛺䛟䚸䛭䛾ᐙ᪘䛾Ᏻᚰ䛻䜎䛷

㻌

䛴䛺䛜䜛䛯䜑䚸ᨵ䜑䛶䛂⅏ᐖᅾᏯ་⒪䛃䛾ཎⅬ䛻❧䛱㏉䜛ᚲせ䛜

㸺ᘬ⏝ᩥ⊩㸼

䛒䜛䛷䛒䜝䛖䚹㻌

 ,LMLPD.6KLPRNDGR.7DNDKDVKL70RULPRWR62XFKL

㻌

<0HPEHUVRI-*6'LVDVWHU6XSSRUWLYH&HQWHU$FWLRQVR

䠠䠊⪃ᐹ㻌

IWKH-DSDQ*HULDWULF6RFLHW\RQWKH2IIWKH3DFLIL

㟈⅏ิᓥ䞉᪥ᮏ䛻䛚䛡䜛つᶍ⅏ᐖ⿕⅏⪅䛾ከᩘ䛿㧗㱋⪅䛷
䛒䜚䚸⅏ᐖ䛾ᛴᛶᮇ䛛䜙ளᛴᛶᮇ䚸䛥䜙䛻䛿៏ᛶᮇ䛻䛚䛔䛶䜒㧗㱋

F&RDVWRI7RKRNX(DUWKTXDNH)LUVW5HSRUW*HULDWU*HUR

⪅䛻ᵝ䚻䛺ᝈ䜔ၥ㢟䛜ከⓎ䛧䚸⅏ᐖ㛵㐃Ṛ䛜㢖Ⓨ䛩䜛䚹ᅇ䛾

QWRO,QW  

ศᢸ◊✲䛻䛚䛔䛶䛿䚸䐟㧗㱋⪅་⒪䛻ᦠ䜟䜛᪥ᮏ⪁ᖺ་Ꮫ䛾

 ᪥ᮏ⪁ᖺ་Ꮫ㸸
ࠕ㧗㱋⪅⅏ᐖ་⒪࢞ࢻࣛࣥࠖ
㸦ヨస∧㸧

㟈⅏ᑐ⟇ᮏ㒊䛾άື䚸䛭䛧䛶䐠ᚠ⎔ჾᝈ䛾ᑐ⟇䛾䠎䛴䛾᪉ྥ䛷

➨

ሗ࿌䛧䛯䚹㻌



∧





$YDLODEOH

IURP

KWWSZZZMSQJHULDWVRFRUMSPHPEHUNDLNDLNRNXBVDLJD

䜎䛪䚸ᅇ䛾ᮾ᪥ᮏ㟈⅏䛷䛿䚸ᮾἢᓊᆅᇦ䛻䛚䛡䜛ὠἼ
䛻䜘䜛⏒䛺ᙳ㡪䛰䛡䛷䛺䛟䚸ཎⓎၥ㢟䛻䜘䛳䛶䛔䛴䜎䛷䛯䛳䛶䜒

LJXLGHOLQHKWPO

⯆䛻ධ䜜䛺䛔≧ἣ䛻䜒⨨䛛䜜䛯ᐇ䜒ᅇ䛾㟈⅏䛾䛝䛺≉

 0RULPRWR6,LMLPD..X]X\D0+DWWRUL+<RNRQR.
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⅏ᐖ㧗㱋⪅་⒪ࡢึᮇᑐᛂᩆᛴᦙ㏦ᇶ‽㛵ࡍࡿ࢞ࢻࣛࣥసᡂ㛵ࡍࡿ◊✲
㹼ࢫࢺࣞࢫㄏⓎᛶ㧗⾑ᅽࡢ⟶⌮ࢆ୰ᚰࡋࡓ⅏ᐖᚠ⎔ჾᝈᑐ⟇㹼

㣤ᓥ ▮  ᮾிᏛ 㧗㱋♫⥲ྜ◊✲ᶵᵓ
.DWVX\D,LMLPD0'3K',QVWLWXWHRI*HURQWRORJ\7KH8QLYHUVLW\RI7RN\R
㻌
䈜ᮏሗ࿌䛿ᖹᡂ 㻞㻞 ᖺᗘ䡚㻞㻟 ᖺᗘ䛻䜟䛯䜛ཌ⏕ປാ⛉Ꮫ◊✲㈝⿵ຓ㔠䠄㛗ᑑ⛉Ꮫ⥲ྜ◊✲ᴗ䠅䛻䜘䜛⌜◊✲䛾୰䛾ศᢸ◊✲
ሗ࿌᭩䛛䜙ᘬ⏝ᨵኚ䜢⾜䛳䛯䚹㻌
㻌
㻭㻚㻌 ◊✲┠ⓗ㻌

◊✲せ᪨䠖㻌
⃭⏒⅏ᐖ䛿▐㛫ⓗ䛻ᴟᗘ䛾䝇䝖䝺䝇⎔ቃ䛻䛚䛛䜜䚸ᵝ䚻䛺ᚠ⎔

⅏ᐖ䛷䛿Ⓨ⅏䛻ከ䛟䛾⏕䜢ዣ䛖䛰䛡䛷䛿䛺䛟䚸䛭䛾㐣ᗘ䛺

ჾᝈ䛜ㄏⓎ䛥䜜䜔䛩䛟䚸㟈⅏㛵㐃Ṛ䛻┤⤖䛧ᚓ䜛䚹䛺䛛䛷䜒㧗⾑

䝇䝖䝺䝇䛜⏕≀Ꮫⓗ䛻䜒䛝䛺ᙳ㡪䜢䛚䜘䜌䛧䚸ᵝ䚻䛺ᚠ⎔ჾᝈ

ᅽ⟶⌮ࡣࡁ࡞ẚ㔜ࢆ༨ࡵࠊⓎ⅏ᚋᛴᛶᮇࡣෆ᭹⸆ࡢ୰᩿ࠊ

䜔ឤᰁ䚸ᾘჾᝈ䛺䛹䜢䜂䛝㉳䛣䛩䚹䛭䛾୰䛷䜒⿕⅏㧗㱋⪅

㑊㞴ᡤ⏕ά࠸࠺ᛴ⃭࡞⎔ቃࡢኚࡼࡿ⬺Ỉࡸ៓᪥⏕ែࣜࢬ

䛻ᑐ䛩䜛་⒪ᑐᛂ䛾୰䛷㠀ᖖ䛻㔜せ䛺䜒䛾䛻ᚠ⎔ჾ⟶⌮䛜䛒䜛䚹

࣒ࡢࢀࠊ⫗యⓗ࣭⢭⚄ⓗࢫࢺࣞࢫࡼࡿឤ⚄⤒ࡢ㈿άࠊ

ᅇ䛾ᮍ᭯᭷䛾㟈⅏䞉ᮾ᪥ᮏ㟈⅏䠄䝬䜾䝙䝏䝳䞊䝗 㻥㻚㻜䠅䛿ゝ䛔

⾑ᾮจᅛ⬟ࡢஹ㐍࡞ࠊᵝࠎ࡞せᅉࡀ㔜」ࡍࡿࠋࡲࡓࠊࡇࢀࡽ

䛘䜜䜀䛂ὠἼ䛃㟈⅏䛻䛚䛔䛶䚸ᛴᛶᮇ䛻䛚䛡䜛䛂⅏ᐖ㧗㱋⪅

ᛴᛶᮇࡢኚࡔࡅ࡛࡞ࡃࠊ៏ᛶᮇ࠾ࡅࡿ⾑ᅽ⟶⌮ࡶ㍍ど࡛ࡁ

་⒪䛻䛚䛡䜛䛺་⒪ึື䛾୰䛻䛚䛡䜛ᚠ⎔ჾ⟶⌮䛾䛒䜛䜉䛝

࡞࠸ࠋ⅏ᐖᙅ⪅䛸ゝ䜟䜜䜛㧗㱋⪅䛿ᬑẁ䛛䜙ᩘከ䛟䛾ᝈ䜔䝸䝇䜽

ጼ䛃䜢⪃䛘┤䛩ᚲせ䛜䛒䜛䚹㻌
㧗㱋⪅䛿✺↛㉳䛣䜛⅏ᐖ䛻䜘䜚ຎᝏ䛺⎔ቃ䛻䛥䜙䛥䜜䜛䛣䛸䛛䜙䚸

䜢ᢪ䛘䛶䛔䜛䛛䜙䛣䛭䚸Ⓨ⅏ᚋᛴᛶᮇ䛻ⓗ☜䛺ุ᩿䛜ᚲせ䛸䛥䜜

⾑ᅽ䜒ྵ䜑䛯ᚠ⎔ືែ䛾⟶⌮䛜㞴䛧䛟䛺䜛䚹ᐇ㝿䚸㟈⅏䛾ሙྜ䛷䛿

䜛䚹

ᐙᒇಽቯ䛻䜘䜛ᅽ㏕䜢䛧䛯┤᥋䛾Ṛᅉ䛰䛡䛷䛺䛟䚸ᴟᗘ䛾⬺Ỉ

ᐇ㝿䚸㐣ཤ䛾㟈⅏䜢ぢ䛶䜒䚸㟈⅏䛻䜘䜛┤᥋Ṛ䛷䛿䛺䛔䛂㟈⅏
㛵㐃Ṛ䛃䜒Ỵ䛧䛶ᑡ䛺䛟䛺䛔䛣䛸䛜ศ䛛䜛䚹࠼ࡤ㜰⚄ῐ㊰㟈⅏ࢆ

䜔⾑ᅽୖ᪼䛜䛝䛟㛵䛩䜛ᚠ⎔ჾᝈ䛾Ⓨ䛚䜘䜃ቑᝏ䛻䜘䜚䚸

ࡗ࡚ࡶࠊᐙᒇࡢಽቯࡸⅆ⅏ࡼࡿṚஸ௨እ  ே௨ୖ

≧䛾ᝏ䚸䜂䛔䛶䛿㟈⅏㛵㐃Ṛ䛻䜎䛷┤⤖䛩䜛䝸䝇䜽䛸⫼୰ྜ䜟

ࡀ㑊㞴⏕ά୰Ṛஸࡋ࡚࠸ࡿ Ṛ⪅యࡢ⣙ 㸣ࠊṚ⪅ࡢከࡃࡣ

䛫䛻䛺䛳䛶䛔䜛䚹㻌
ᅇ䛾ᮾ᪥ᮏ㟈⅏䛻䛚䛡䜛⌧ᅾ䛾ྲྀ⤌䛻㛵䛧䛶䜒ゐ䜜䛺䛜䜙䚸

㧗㱋⪅࡛࠶ࡾ  ṓ௨ୖࡀ  ࢆ༨ࡵࡓ ࠋࡑࡢṚᅉࡋ࡚ࠊ⫵
⅖ࡶྵࡵࡓឤᰁࡔࡅ࡛࡞ࡃࠊᣢࡢᝏࡼࡿᚰࡸᚰ➽

ᨵ䜑䛶ᮏ◊✲䜢㏻䛧䛶䚸≉䛻⅏ᐖᛴᛶᮇ䛻䛚䛡䜛㧗㱋⪅䛾ᚠ⎔

᱾ሰ࡞ࡼࡿࡶࡢࡶᑡ࡞ࡃ࡞࠸ࠋ䜎䛯䚸᪂₲┴୰㉺ᆅ㟈䛻ከ䛟

ჾᝈ⟶⌮䛻䛹䛖㓄៖䛩䜉䛝䛛䜢᳨ウ䛩䜛䚹㻌
㻌

ぢ䜙䜜䛯䝍䝁䝒䝪ᆺᚰ➽䜔䜶䝁䝜䝭䞊䜽䝷䝇ೃ⩌䠄῝㒊㟼⬦⾑ᰦ
䠅䛻䜒௦⾲䛥䜜䜛䜘䛖䛻䚸㐣䛺⢭⚄ⓗ䝇䝖䝺䝇䜔⬺Ỉ䞉పάື䛺䛹

㻮䠃䠟䠊◊✲᪉ἲ䛚䜘䜃⤖ᯝ㻌

䛾≧ἣ䛜ᝈⓎ䛻䛝䛟㛵䜟䛳䛶䛧䜎䛖䚹㻌

㻝㻚

㧗⾑ᅽ㻌

䖂≉ᚩ㻌

ᅇࠊᨵ䜑䛶ᮾ᪥ᮏ㟈⅏䛻䜘䛳䛶ᘬ䛝㉳䛣䛥䜜䛯㧗㱋⪅䛻䛚䛡
䜛ᚠ⎔ჾ⣔䜈䛾ኚ䜢ぢ┤䛧䛶䜏䜛䛸䚸㧗㱋⪅⅏ᐖ་⒪䛻䛚䛡䜛

䞉ᬑẁ䛛䜙㧗㱋⪅㧗⾑ᅽ䛾≉ᚩ䜢䜘䛟⌮ゎ䛧䛶䛚䛟䛣䛸䛜ᚲせ䛷䛒

ᛴᛶᮇ䛛䜙៏ᛶᮇ䛻䛛䛡䛶䛾㜼ᐖせᅉ䜔ၥ㢟Ⅼ䛜Ⰽ䚻䛸ぢ䛘䛶䛟

䜛䚹㻌

䜛䚹䛭䛾ၥ㢟䜢᫂☜䛻䛧䚸䛭䜜䛻ᑐ䛩䜛ᑐ⟇䜢ㅮ䛨䛶䛔䛟䛣䛸䛜ᛴົ

䞉ᴟᗘ䛾⢭⚄ⓗ䝇䝖䝺䝇䜒ຍ䜟䜛䛯䜑䚸ṇᖖ⾑ᅽ䛷䛒䛳䛯㧗㱋⪅䛾

䛸䛺䛳䛶䛔䜛䚹㟈⅏Ⓨ⅏ᚋ䚸⣙ 㻝 ᖺ㏆䛟䛜⤒㐣䛧䜘䛖䛸䛧䛶䛔䜛䚸

୍㐣ᛶ⾑ᅽୖ᪼䛜㉳䛣䜚䜔䛩䛔䚹㻌

ᵝ䚻䛺ᕤኵ䜢จ䜙䛧䛶ᚠ⎔ჾ⟶⌮䜢ᖜᗈ䛟䛻㐍䜑䛶⾜䛛䛺䛡

䞉ᛴᛶ䝇䝖䝺䝇㞀ᐖ䜔ᚰⓗእയᚋ䝇䝖䝺䝇㞀ᐖ㻔㻼㼛㼟㼠㻌㼀㼞㼍㼡㼙㼍㼠㼕㼏㻌㻿㼠㼞㼑㼟㼟㻌

䜜䜀䛺䜙䛺䛔䚹ຍ䛘䛶䚸ከ⫋✀䛻䜘䜛⣔ิ䜢㉸䛘䛯ᗈᇦ་⒪㐃ᦠ䛻

㻰㼕㼟㼛㼞㼐㼑㼞㻦㻼㼀㻿㻰㻕䛻䜘䜚䚸㏻ᖖ䛿⟶⌮䛷䛝䛶䛔䛯㝆ᅽ⸆䛷䛒䛶䜒⾑ᅽ

䜘䜛㎿㏿䛺ᑐᛂ䜒せồ䛥䜜䜛䚹䜎䛯䚸ᪧ䛩䜛㐣⛬䛷་⒪䛰䛡䛷䛿

⟶⌮䛜Ⰻ䛻䛺䛳䛶䛧䜎䛖䛣䛸䛜᥎ 䛥䜜䜛䚹㻌

䛺䛟䚸♫ⓗᨭ䜔ぢᏲ䜚䜒ྵ䜑䛯⢭⚄㠃䜈䛾㛗ᮇⓗ䝃䝫䞊䝖䜒Ḟ

䞉㟈⅏䛛䜙 㻞 㐌㛫௨ୖ䛜⤒㐣䛧䛯ᚋ䜒 㻟䡚㻠 䛾་⒪ᶵ㛵䛷デ⒪䛜

䛟䛣䛸䛿䛷䛝䛺䛔䚹⌧ᅾ䚸ᡃ䚻䛿䛂ぢᏲ䜚䛃䛾ពྜ䛔䜢ව䛽䛶䚸⾑ᅽ

䛷䛝䛺䛛䛳䛯䛸䛔䛖ሗ࿌䛜䛒䜚䚸≉䛻㝆ᅽ⸆䛻䜘䜛⾑ᅽ⟶⌮䛾୰᩿

㐲㝸⟶⌮䜢᥎䛧㐍䜑䛶䛔䜛䚹㻌

䛿㠀ᖖ䛻䛝䛺ၥ㢟䛷䛒䜛䚹䜘䛳䛶䚸ഛ䛘䛸䛧䛶㻞 㐌㛫ศ䛾䝇䝖䝑䜽䜢

䜎䛯䚸ಶ䚻ே䛻䛚䛡䜛㝆ᅽ⸆䜒ྵ䜑䛯ᚠ⎔ჾ⣔సື⸆䛾䝇䝖䝑䜽䜔

ᖖഛ䛧䛶䛚䛟䛣䛸䜢㧗㱋ఫẸ䛻࿘▱䛩䜛䜘䛖ດຊ䛩䜛䚹㻌

ᖹ䛛䜙䛾ሗ䛾ഛ䛘䠄䛚⸆ᡭᖒ䛺䛹䠅䜢ᚰ䛡䛶䛚䛟䜉䛝䛷䛒䜛䚹

㻌

䛭䛾䛯䜑䛻䛿䚸⮬య䝺䝧䝹䛷ᬑẁ䛛䜙䛹䛾䜘䛖䛻㟈⅏ᑐᛂ䛾䜲䝯

䛆⅏ᐖ䛾⾑ᅽୖ᪼䛾ᶵᗎ䛚䜘䜃ᛴᛶෙೃ⩌䜈䛾ὶ䜜䛇㻌
⅏ᐖ䛿ᴟᗘ䛾⢭⚄ⓗ䝇䝖䝺䝇䜒ຍ䜟䜛䛯䜑䚸ᚑ᮶䛾㧗⾑ᅽᝈ⪅

䞊䝆䜢ᐃ䞉ඹ᭷䛧䚸䛭䛧䛶㧗㱋⪅䛻┠⥺䜢ྜ䜟䛫䛯㜵⅏ᚰ䜈䛾ၨ
Ⓨ䞉ᩍ⫱䛜㔜せ䛻䛺䛳䛶䛟䜛䚹㻌

䛾⟶⌮䛜䜘䜚ቑᝏ䛧䛯䜚䚸ṇᖖ⾑ᅽ䛷䛒䛳䛯㧗㱋⪅䛾୍㐣ᛶ⾑ᅽୖ

㻌

᪼䛜㉳䛣䜚䜔䛩䛔䚹୍⯡ⓗ䛻䛿䚸ᴟᗘ䛾⢭⚄ⓗ䝇䝖䝺䝇ୗ䛻⨨䛛䜜

㻌

䜛䛯䜑䚸ឤ⚄⤒άᛶ䛾㈿ά䛜⏕䛨䜛䚹㐣䛺䜹䝔䝁䝷䝭䞁ศἪ
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䛿䃑㻝 䜰䝗䝺䝘䝸䞁ཷᐜయ䜢่⃭䛧䚸ᚰᢿᩘ䜔ᚰᢿฟ㔞䜢ቑຍ䛥䛫䚸

䛫䜛䚹䠄᩿Ỉ䛚䜘䜃䝥䝷䜲䝞䝅䞊䛜䛺䛔㑊㞴ᡤ䛻䛚䛔䛶䚸䝖䜲䝺䜢ᡃ

䛥䜙䛻⾑⟶⦰䛻䜒䛝䛟ᇶ䛵䛝᭱⤊ⓗ䛻⾑ᅽୖ᪼䜢ច㉳䛩䜛䚹㻌

៏䛧䛶䛧䜎䛖䜿䞊䝇䛜ከ䛔䠅㻌

Ⓨ⅏ᚋᛴᛶᮇ䛻䛿䚸௨ୗ䛾䜘䛖䛺ᵝ䚻䛺⌧㇟䛜ច㉳䛥䜜䜔䛩䛟䚸

䈜䜎䛯䚸ᮾ᪥ᮏ㟈⅏䛾⿕⅏ᆅ䛸䛿㛵ಀ䛾䛺䛔㐲᪉䛾ᆅᇦ䛻ᬽ䜙

ᛴᛶෙೃ⩌䛜㉳䛣䜚䜔䛩䛔䚹㻝㻕㻌

䛩㧗⾑ᅽᝈ⪅䛷䛥䛘䜒䚸ᗘ㔜䛺䜛వ㟈䜔ィ⏬㟁䚸䛥䜙䛻䛿ᝒ䛺

䐟ᛴᛶ䛾䝇䝖䝺䝇䛜ឤ⚄⤒άᛶ䜢ஹ㐍䛥䛫䚸㢖⬦䜔⾑⟶⦰䛻

≧ἣ䜢ఏ䛘䜛ሗ㐨䛺䛹䛻䜘䜚䚸ᚰ㌟୧㠃䛻䜟䛯䜛ᙳ㡪䜢ཷ䛡䛶⾑ᅽ

ᇶ䛵䛟⾑ᅽୖ᪼䜢ច㉳䛩䜛䚹ྠ䛻䚸⾑⟶ቨ䛻䛛䛛䜛䝇䝖䝺䝇䜒ୖ

⟶⌮䛜Ⰻ䛻䛺䛳䛯ᐇ䜒ఏ䛘䜙䜜䛶䛔䜛䛣䛸䜒ᛀ䜜䛶䛿䛺䜙䛺

᪼䛧䚸Ᏻᐃ䝥䝷䞊䜽䛾◚⥢䛜ᘬ䛝㉳䛣䛥䜜䜔䛩䛔䚹㻌

䛔䚹㻌

䐠ឤ⚄⤒άᛶ䛻䜘䜛จᅛ⬟䛾ஹ㐍䛸⾑ᑠᯈ䛾άᛶ䛻䜘䜚䚸⾑

㻌

ᰦᙧᡂஹ㐍䛜ㄏᑟ䛥䜜䜛䚹 㻞㻕 䛣䛾ᶵᗎ䛻䛿䚸㻰㻙㼐㼕㼙㼙㼑㼞 䜔 㼢㼛㼚㻌

䛆⒪䛇㻌

㼃㼕㼘㼘㼑㼎㼞㼍㼚㼐 ᅉᏊ㻔㼢㼃㻲㻕䚸㼀㼕㼟㼟㼡㼑㻌㻼㼘㼍㼟㼙㼕㼚㼛㼓㼑㼚㻌㻭㼏㼠㼕㼢㼍㼠㼛㼞㻌㻔㼠㻼㻭㻕ᢠཎ䛺䛹

㧗⾑ᅽ⟶⌮䜈䛾ึᮇᑐᛂ䛻䛚䛡䜛୍␒㔜せ䛺䝫䜲䞁䝖䛿䚸䐟⥭

䛾ୖ᪼䛜䛝䛟㛵䜟䜛䚹ᐇ㝿䚸䝻䝃䞁䝊䝹䝇 㻺㼛㼞㼠㼔㼞㼕㼐㼓㼑 ᆅ㟈䛷䛿

ᛴᛶ䛾㧗䛔㝆ᅽ䠄䛘䜀 㻝㻤㻜㼙㼙㻴㼓 ௨ୖ䠅䛾ሙྜ䛾ᑐᛂ䚸䐠⥭ᛴⓗ

Ᏻᐃ䝥䝷䞊䜽䜢᭷䛩䜛䛜୍ᩧ䛻ᛴᛶᚰ➽᱾ሰ䜢Ⓨ䛧䛶䛧䜎

䛺㝆ᅽ䛿せ䛷䛒䜛䛜䚸୰᩿䛧䛯㝆ᅽ⟶⌮䜢䛔䛛䛻㛤䛥䛫䜛䛛䚸

䛳䛯䛯䜑䚸䛭䛾⤖ᯝ䚸䝝䜲䝸䝇䜽ᩘ䛜┦ᑐⓗ䛻ῶᑡ䛧䚸ᆅ㟈 㻝 䞄

䛥䜙䛻䛿㝆ᅽ⒪䜢㛤䛩䜛ᚲせ䛾䛒䜛㧗㱋⪅䛾㑅ู䚸䛺䛹䛜㔜

᭶ᚋ䛛䜙䛿䜐䛧䜝ᛴᛶᚰ➽᱾ሰ䛾Ⓨ䛜ῶᑡ䛧䛯䚹㻟㻕㻌

せ䛷䛒䜝䛖䚹⅏ᐖᚋ䛻⾑ᅽୖ᪼䜢䜏䛫䛯ሙྜ䚸ከ䛟䛿୍㐣ᛶ䛷䛒䜚䚸

䐡㑊㞴⏕ά䛻䛚䛔䛶䛿⬺Ỉ≧ែ䛻ഴ䛝䜔䛩䛟䚸⾑ᰦᙧᡂஹ㐍䛜䜘

༙䛿 㻠䡚㻡 㐌㛫⛬ᗘ䛷Ᏻᐃ䛩䜛䚹㻡㻕㻌 䜎䛯䚸㧗㱋⪅䛿ಶయᕪ䛜䛝

㻠㻕

䜚ច㉳䛥䜜䜔䛔䚹 㻌

䛟䚸៏ᛶᝈ䛾᭷↓䛷䜒᪉㔪䛜ኚ䜟䜛䛯䜑䚸≉䛻ಶู⒪䛜㔜せ

䐢⅏ᐖ䛾✺↛Ⓨ⏕䛻䜘䜚䚸⏕య䛾៓᪥䠄᪥ෆ䠅䝸䝈䝮䛜᧠䛥䜜䜔

䛻䛺䛳䛶䛟䜛䚹㻌
㝆ᅽ⒪䛾䝣䝻䞊䝏䝱䞊䝖䜢ᅗ䠎䛻♧䛩䚹㻢㻕㻌 䜎䛪䛿⦰ᮇ⾑ᅽ

䛩䛔䚹㻌
䐣ᚠ⎔ჾ⣔䛾៏ᛶᝈ䛻ᑐ䛩䜛㏻㝔⥅⥆䛚䜘䜃⒪⸆䛾୰᩿䛻

㻝㻡㻜㻌㼙㼙㻴㼓 ௨ୗ䜢┠Ᏻ䛻䛧䛶䚸᭱⤊ⓗ䛻䛿㏻ᖖ㏻䜚⦰ᮇ⾑ᅽ 㻝㻠㻜㻌

䛶Ⓨ䛧䜔䛩䛔䚹㻌

㼙㼙㻴㼓 䜢┠ᣦ䛩䚹䛧䛛䛧䚸⥭ᛴᗘ䚸⬺Ỉ䜔ᰤ㣴≧ែ䚸䜎䛷䛾⒪

㻌

Ṕ䛺䛹䚸ᖜᗈ䛟య䛾ሗ䜢ᢕᥱ䛧䛯ୖ䛷ᢞ⸆䜢㛤ጞ䛩䜛䛛䛹䛖䛛

㻌

ุ᩿䛩䜛䚹≉䛻䚸⿕⅏๓䛻㝆ᅽ⒪䜢ཷ䛡䛶䛔䛯㧗㱋⪅䛷䜒䚸⦰

䛆⅏ᐖ䛾⾑ᅽ⟶⌮䛻䛚䛡䜛⢭⚄ⓗᙳ㡪䛇㻌

ᮇ⾑ᅽ 㻝㻠㻜㻌㼙㼙㻴㼓 ௨ୗ䛺䜙䜀㍍䚻䛻㝆ᅽ⸆䛾⥅⥆䜢⾜䜟䛪䛻䚸⾑

⅏ᐖ䛻䛚䛡䜛㧗㱋⪅㧗⾑ᅽ⟶⌮䜢䜘䜚㞴䛧䛟䛥䛫䜛ᵝ䚻䛺ᅉᏊ

ᅽ ᐃ䜢⧞䜚㏉䛧䛯ୖ䛷⒪㛤䛾ᚲせᛶ䜢䜘䛟⪃៖䛩䜛䚹䛭䛾䛯

䠄䝇䝖䝺䝑䝃䞊䠅䜢♧䛩䠄ᅗ䠎䠅䚹㻌

䜑䛻䜒䚸⮬ື⾑ᅽ ᐃ䜢䛖䜎䛟⏝䛔䛶㐲㝸⟶⌮䜢⾜䛔䚸⌧ᆅ䛾་⒪

䠘⸆䛾୰᩿䠚㻌

ᶵ㛵䛸䛾㐃ᦠ䛾䜒䛸⾑ᅽ⟶⌮Ⰻ䛾⿕⅏㧗㱋⪅䜢䜘䜚᪩䛟⟶⌮䛩䜛

䞉⸆䛾⣮ኻ㻌

䝛䝑䝖䝽䞊䜽䛾ᵓ⠏䜒ᚋᚲせ䛷䛒䜝䛖䚹㻌

䞉デ⒪ᡤ䜔་⒪ᶵ㛵䜈䛾㏻㝔⥅⥆䛾୰᩿䠄᪥ᖖ⏕ά䛾◚⥢䠅㻌

㻌

䞉་⒪ᶵ㛵⮬య䛾⿕⅏㻌

䖂㻨⸆≀⒪㻪㻌
⥭ᛴᛶ䛜䛺䛔㝈䜚䚸䐟⅏ᐖ๓䛻䜒䛸䜒䛸᭹⏝䛧䛶䛔䛯㝆ᅽ⸆䜢ྍ

䠘㌟యⓗせᅉ䠚㻌
䐟ཝ䛧䛔⎔ቃ䠄⊛ᬬ䜔ᐮ䛥䠅䜈䛾ᭀ㟢㻌

⬟䛺㝈䜚⥅⥆䛩䜛䜘䛖㓄៖䛩䜛䚸䐠ྠ䛨㝆ᅽ⸆䜢⥅⥆䛷䛝䛺䛔ሙྜ

䐠䝷䜲䝣䝷䜲䞁䛾㏵⤯䜔⫗యⓗ㈇ᢸ䛾ቑຍ㻌

䛿䚸㏿䜔䛛䛻ྠ⣔⤫䛾㝆ᅽ⸆䛷ᑐᛂ䛩䜛䚸䛣䛾 㻞 Ⅼ䛻䛴䛔䛶㓄៖

䐡╀䚸⑂ປ㻌

䛩䜛䚹䛧䛛䛧䛺䛜䜙䚸ⓑ⾰ຠᯝ䜒ㄏᑟ䛥䜜䜔䛩䛟䚸䜎䛯ᚋᮇ㧗㱋⪅䛺

䠘ᚰ⌮ⓗせᅉ䠚㻌

䛹䛷䛿⾑ᅽ䛾▷ᮇ㝆ᅽ䛻䜘䜛┦ᑐⓗ⮚ჾ⾑䜢㑊䛡䜛䛯䜑䚸㝆ᅽ

ᜍᛧ䚸Ᏻ䚸ᝒ䛧䜏䚸ᝒჃ䞉⤯ᮃ䞉႙ኻ䚸ᛣ䜚䚸⨥㈐䛺䛹䛾Ᏻᐃ䛺ឤ

⸆⏝㛤ጞ䛾ᚲせᛶ䜢༑ศ᳨ウ䛩䜛䚹䜎䛯䚸㛗ᮇⓗ䛻ₔ↛䛸ᢞ

䛜ច㉳䛥䜜䜛㻌

䛜⥅⥆䛥䜜䜛䛣䛸䜒㑊䛡䛺䛡䜜䜀䛺䜙䛺䛔䚹䛭䛾䛯䜑䛻䜒䚸ᑡ䛺䛟䛸

䐟ᆅ㟈䛾ᦂ䜜䜔㡢䚸ⅆ⅏䛺䛹䛾యឤ䛸䚸䛭䛾ᚋ䛾᩿⥆ⓗ䛻⥆䛟వ㟈

䜒」ᩘᅇ䛾⾑ᅽ ᐃ್䛷ุ᩿䛧䚸㛗ᮇⓗ䛻⥅⥆䛩䜛䚹㻣㻕㻌
㧗㱋⪅㧗⾑ᅽ䛻ᑐ䛩䜛➨୍㑅ᢥ⸆䛸䛥䜜䛶䛔䜛䛾䛿䚸㛗㛫ᆺ

䜈䛾ᜍᛧ䞉Ᏻ㻌
䐠ᝒჃ䜔⤯ᮃ䠄ᐙ᪘䛾Ṛஸ䚸ᐙᒇಽቯ䚸㈈⏘䛾႙ኻ䚸䛺䛹䠅㻌

䜹䝹䝅䜴䝮ᣕᢠ⸆䚸䜰䞁䝆䜸䝔䞁䝅䞁 㻵㻵 ཷᐜయᣕᢠ⸆䠄㻭㻾㻮䠅㻛㻭㻯㻱

䐡┠ᧁ䛻䜘䜛⢭⚄ⓗ䝇䝖䝺䝇䠄Ṛయ䚸ⅆ⅏䚸ᐙᒇ䛾ಽቯ䚸ே䚻䛾ΰ

㜼ᐖ⸆䛺䛹䛾䝺䝙䞁䞉䜰䞁䝆䜸䝔䞁䝅䞁⣔䠄㻾㻭 ⣔䠅ᢚไ⸆䚸ᑡ㔞䛾

䚸䛺䛹䠅㻌

㝆ᅽᒀ⸆䛷䛒䜛䚹㧗⾑ᅽᛶ⮚ჾ㞀ᐖ䜔ෙື⬦⊃✽䜢క䛖⊃ᚰ

䐢⨥㈐䠄⮬ศ䛰䛡䛜⏕䛝ṧ䛳䛯䛣䛸䚸㐺ษ䛻䜛⯙䛘䛺䛛䛳䛯䛣䛸䚸

䛾᭷↓䛺䛹䛻䜘䜚㝆ᅽ⸆䛾㑅ᢥ䛿ኚ䜟䜛䛜䚸⿕⅏┤ᚋ䛾⥭ᛴ䛻

䛺䛹䜈䛾┬䠖䛔䜟䜖䜛䝃䝞䜲䝞䞊䝈䞉䜼䝹䝖䠅㻌

䛚䛡䜛㝆ᅽ䛧䛯䛔ሙྜ䚸䜒䛧䛟䛿ᚑ᮶䛾㝆ᅽ⸆䛾ෆᐜ䛜᫂䛺ሙྜ

䐣࿘ᅖ䛻ᑐ䛩䜛ᛣ䜚䠄ຓ䛾㐜䜜䚸ሗ䛾ΰ䚸䛺䛹䠅㻌

䛻㛵䛧䛶䛿䚸ᑡ㔞䛾䜹䝹䝅䜴䝮ᣕᢠ⸆䠄䜒䛧䛟䛿⭈ᶵ⬟䛻㓄៖䛧䛺

䐤㐣ኻ䛻䜘䜛⅏ᐖ䛾ሙྜ䛾㐣ኻ㈐௵ᶵ㛵䞉㈐௵⪅䛻ᑐ䛩䜛ᛣ䜚㻌

䛜䜙 㻭㻾㻮䠅䜢⏝䛔䜛䚹ᚲ䛪㐃᪥䛻䜟䛯䜚⾑ᅽ䝏䜵䝑䜽䜢⾜䛖䚹㻌
䜎䛯䚸㑊㞴⏕ά䛻䛚䛔䛶Ỉศᦤྲྀ䛜༑ศ䛺䛣䛸䛻䜘䜛⾑⟶ෆ

䐥័䜜䛺䛔㑊㞴ᡤ⏕ά䠄᪂䛧䛔ᒃఫ⎔ቃ䜔㞟ᅋ⏕ά䛺䛹䜈䛾䝇䝖䝺
䝇䠅㻌

⬺Ỉ䛾㧗㱋⪅䛜ᑡ䛺䛟䛺䛔䛯䜑䚸Ᏻ᫆䛻䛿㝆ᅽᒀ⸆䛿⏝䛧䛺

䝷䜲䝣䝷䜲䞁䛾Ṇ䞉ᪧ䜈䛾㐜䜜䛻ᑐ䛩䜛ⱔ❧䛱㻌

䛔䚹䜎䛯䚸㣧ᩱỈ㊊䜔ᄟୗᶵ⬟పୗ䛺䛹䛻䜒⪃៖䛧䚸ཱྀ⭍ෆᔂቯ

䐦៏ᛶ䛾ቑᝏ䜔᪂䛯䛺䞉㞀ᐖ䛾ฟ⌧䛻ᑐ䛩䜛ᝎ䜏㻌

㘄䜒㑅ᢥ⫥䛻ධ䜜䜛䚹㻌
⢭⚄ⓗ䝇䝖䝺䝇䛻䜘䜚ច㉳䛥䜜䜛㧗⾑ᅽ䛻䛿ឤ⚄⤒㐽᩿⸆䛜᭷

䈜䛱䛺䜏䛻䚸Ỉศᦤྲྀ㊊䛻䜘䜛⾑⟶ෆ⬺Ỉ䜒⾑ᅽ⟶⌮䜢㞴䛧䛟䛥

⏝䛺ሙྜ䛜䛒䜛䚹㜰⚄ῐ㊰㟈⅏䛾䛻䃑㐽᩿⸆䜢ᢞ䛥䜜䛶䛔
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䛯䛿䚸㠀ᢞ䛻ẚ䜉䛶ᖹᆒ⾑ᅽ䛜᭷ព䛻ᢚ䛘䜙䜜䛶䛔䛯䚹

䐠ல⣽䛺ዎᶵ䛷Ⓨ䛧䜔䛩䛔䛣䛸䜢ᛕ㢌䛻ධ䜜䜛㻌

㻤㻕

䐡䝸䝇䜽ᝈ⪅䛿᪩ᮇ䛛䜙ᚰ㟁ᅗ☜ㄆ䜢㻌

䛶䛧䜎䛖ሙྜ䜒䛒䜛䛯䜑䚸ᢞ䛻䛿ὀព䛜ᚲせ䛷䛒䜛䚹ᐇ㝿䛻㝆ᅽ

䐢㠀㞴⏕ά䛻ධ䜛㧗㱋⪅䛜䚸ᣢ䛸䛧䛶ᚰᝈ䛾ᣦ䜢䛥䜜䛶䛔䜛

┠ⓗ䛷⏝䛥䜜䛯䃑㐽᩿⸆䠄䝯䝖䝥䝻䝻䞊䝹䠅䛜 㻼㼀㻿㻰 䛾䝣䝷䝑

䛛䛹䛖䛛㻌

㻌 䛧䛛䛧䚸≉䛻㧗㱋⪅䛿ឤ⚄⤒㐽᩿⸆䛻䜘䜚⢭⚄≧䛜ᝏ䛧

㻥㻕

䝅䝳䝞䝑䜽䜢ច㉳䛧䛯䛸䛾ሗ࿌䜒䛒䜛䚹 㻌

䐣⊃ᚰⓎస䛜䜟䜜䛯ሙྜ㻌

㻌

䐤⒪㛤ጞ䛾᪩䛥䛜⤒㐣䜢ᕥྑ䛩䜛㻌

䖂㻨㠀⸆≀⒪㻪㻌

䐥ᛴᚰ➽᱾ሰṚஸ䛾༙ᩘ௨ୖ䛜䛂Ⓨ䛛䜙䠍㛫௨ෆ䛻㞟୰䛧䛶

䐟ᛴ⃭䛺⏕ά䛾ኚ䜈䛔䛛䛻㡰ᛂ䛥䛫䜛䛛䠖䡚䛔䜟䜖䜛ヰ䜢⪺䛔

䛔䜛䛃䛣䛸䜢⇍▱㻌

䛶䛒䛢䜛་⒪䡚㻌

䐦㧗㱋⿕⅏⪅䛻ㄆ▱ᶵ⬟పୗ䛜ㄆ䜑䜙䜜䜛ሙྜ㻌

⅏ᐖ䛾䜘䛖䛺ᴟ㝈≧ἣ䜢య㦂䛧䛯≛≅⪅䛻䜏䜙䜜䜛䝇䝖䝺䝇่

䐧᪩ᛴ䛛䛴ඃඛⓗ䛻ຓ䛜ᚲせ䛺䜿䞊䝇㻌

⃭䛻䜘䜛⢭⚄㞀ᐖ䛻䜘䜚䚸⾑ᅽ⟶⌮䛜㠀ᖖ䛻㞴䛧䛟䛺䜛䚹⥭ᛴᛶ䜢

䐨ᅾᏯ㓟⣲⒪ἲ䜢⾜䛳䛶䛔䜛⿕⅏⪅䛾ሙྜ㻌㻌

෭㟼䛻ุ᩿䛧䚸▷⤡ⓗ䛻㝆ᅽ⸆䜢⏝䛔䜛䛾䛷䛿䛺䛟䚸䛔䛛䛻᪩䛟㡰

㻌

ᛂ䛥䛫⢭⚄ⓗ䝇䝖䝺䝇䛻䜘䜛୍㐣ᛶ⾑ᅽୖ᪼䜢⟶⌮䛷䛝䜛䜘䛖䚸⢭⚄

䖂๓ᑐ⟇㻌

ⓗ⥭ᙇ䜢⦆䛩䜛䛯䜑䛾ᑐ⟇䜢✚ᴟⓗ䛻⪃៖䛩䜛䚹䛭䛣䛻䛿䚸ሙ

䐟ᖖ䛾ෆ᭹⸆䛜୰᩿䛥䜜䛺䛔䜘䛖ከᑡ䛾వ⿱䜢㻌

ྜ䛻䜘䜚⸆≀⒪䛚䜘䜃㠀⸆≀⒪䜢᳨ウ䛩䜛䚹䜎䛯䚸័䜜䛺䛔㑊

䐠ᬑẁ䛛䜙ᚰ⫵⸽⏕ἲ䛾䝖䝺䞊䝙䞁䜾㻌

㞴ᡤ⏕ά䛸䛿䛔䛘䚸╧╀䜢༑ศྲྀ䜜䜛䜘䛖䛺⎔ቃస䜚䜢ᚰ䛡䜛䚹㻌

䐡⸆䛾ഛ䛘䛻䛴䛔䛶䜒䚸䛛䛛䜚䛴䛡་䛺䛹䛻┦ㄯ㻌

䐠㑊㞴⏕ά䛻䛚䛡䜛⏕ά⩦័䛾ಟṇ㻌

䐢ಶ䚻䛾㧗㱋⪅䛾་⒪ሗ䜢䛒䜙䛛䛨䜑㻌

㧗㱋⪅㧗⾑ᅽ䛿㣗ሷឤཷᛶ㧗⾑ᅽ䜢♧䛩䛣䛸䛜ከ䛔䚹≉䛻㠀㞴

㻌

⏕ά䛻ධ䜛䛸䚸䜎䛷䛾㣗⏕ά䛜䛝䛟ኚ䜟䜚ሷศᦤྲྀ䛜ቑຍ䛩䜛

㻌

䝸䝇䜽䛜䛒䜛䛯䜑䚸ῶሷ䠄㣗ሷไ㝈䠒㼓㻛᪥ᮍ‶䠅䛻ᚰ䛡䜛ᚲせ䛜䛒

㻟㻚

⬻༞୰㻌

䜛䚹䜎䛯䚸ᚰ⾑⟶䛾䛺䛔㧗⾑ᅽᝈ⪅䛻䛿䚸㐣ᗘ䛾Ᏻ㟼䛺䛹䜢ண㜵

㑊㞴ᡤ䛷䛿⬺Ỉഴྥ䛻ഴ䛝䜔䛩䛟䚸䜎䛯⢭⚄ⓗ䝇䝖䝺䝇䜢⫼ᬒ䛻

䛩䜛ព䛷䚸㐺ᗘ䛺᭷㓟⣲㐠ື䜢ᐃᮇⓗ䛻⾜䛖䜘䛖ಁ䛩䚹⚗↮䜒ᚭ

⾑ᅽୖ᪼䚸⾑ᰦᙧᡂஹ㐍䛺䛹䛻䜒䛺䜚䜔䛩䛟䚸㧗㢖ᗘ䛾⬻⾑⟶㞀ᐖ

ᗏ䛥䛫䜛䚹㻌

䜢ᘬ䛝㉳䛣䛧䜔䛩䛔⎔ቃ䛷䛒䜛䚹㻌

㻌

㻌

䛆ᚋ䛾ᑐ⟇䛇㻌

䖂⅏ᐖᆅ䛷䛷䛝䜛デᐹ䞉᳨ᰝ䚸⅏ᐖᆅ䛷䛷䛝䜛⒪㻌

䐟㟈⅏䛛䜙 㻞 㐌㛫௨ୖ䛜⤒㐣䛧䛯ᚋ䜒 㻟䡚㻠 䛾་⒪ᶵ㛵䛷デ⒪䛜

䞉ᇶᮏⓗ䛻⚟♴㑊㞴ᡤ䛷䛾ᑐᛂ䛷䛿༑ศ䛷䛒䜚䚸㧗ᗘ་⒪ᶵ㛵䜈

䛷䛝䛺䛛䛳䛯䛸䛔䛖ሗ࿌䛜䛒䜚䚸≉䛻㝆ᅽ⸆䛻䜘䜛⾑ᅽ⟶⌮䛾୰᩿

䛾ᦙ㏦䛜ᚲせ㻌

䛿㠀ᖖ䛻䛝䛺ၥ㢟䛷䛒䜛䚹䜘䛳䛶䚸ഛ䛘䛸䛧䛶㻞 㐌㛫ศ䛾䝇䝖䝑䜽䜢

䠄䞉䞉䞉ᩆᛴ⛉䞉⚄⤒ෆ⛉䞉ᨺᑕ⥺⛉䞉⬻⚄⤒እ⛉䛾㐃ᦠ䛾Ⰻ䛔ᩆᛴ

ᖖഛ䛧䛶䛚䛟䛣䛸䜢㧗㱋ఫẸ䛻࿘▱䛩䜛䜘䛖ດຊ䛩䜛䚹㻌

㝔䜈䛾ᦙ㏦䠅㻌

䐠䛚⸆ᡭᖒ䛺䛹ᖖ⏝⸆䛾ሗ䜢ᡭඖ䛻ṧ䛧䛶䛚䛟䜘䛖ᬑẁ䛛䜙

䞉ព㆑䝺䝧䝹䛾☜ㄆ䚸㯞⑷䜒ྵ䜑䛯ୖグ䛾≧䛾☜ㄆ㻌

ၨⓎ䛩䜛䚹㻌

䞉㓟⣲ᢞ㻌

䐡䛭䜜䜙䛾ሗ䛜᫂䛾ሙྜ䛿䚸▷⤡ⓗ䛻㝆ᅽ⸆䜢㑅ᢥ䛧䛺䛔䚹㻌

䞉ᣢ⥆ᛶ㧗⾑ᅽ䜔᪩ᮅ㧗⾑ᅽ䜒⬻༞୰Ⓨ䛾䛝䛺䝸䝇䜽䛷䛒䜛䛯

㻌

䜑䚸㝆ᅽ⸆䜢᭹⏝䛧䛶䛔䜛㧗㱋⪅䛰䛡䛷䛺䛟䚸㧗㱋⿕⅏⪅䛿䛣䜎䜑

㻌
㻞㻚

䛻⾑ᅽ ᐃ䜢⾜䛖䚹㻌
ᚰ⾑⟶ᝈ䠄⾑ᛶᚰᝈ䠅㻌

㻌

✺↛䛾⃭䛧䛔⢭⚄ⓗ䞉㌟యⓗ䝇䝖䝺䝇䜔⬺Ỉ䞉⑂ປ䞉⎔ቃ⾨⏕䛾

䖂ព㆑䛾䛺䛔⬻༞୰ᝈ⪅䛾ᛂᛴฎ⨨㻌

Ⰻ䛺䛹䛜ᛴᛶෙೃ⩌䠄㻭㼏㼡㼠㼑㻌㻯㼛㼞㼛㼚㼍㼞㼥㻌㻿㼥㼚㼐㼞㼛㼙㼑㻦㻌㻭㻯㻿䠅䜒ྵ䜑

䞉䞉䞉䠄䝖䝸䜰䞊䝆㉥Ⰽ䠖⥭ᛴ⒪䜢せ䛩䜛䠅㻌

䛯ᚰ⾑⟶ᝈ䜢ㄏⓎⓎᶵᗎ䛝䛳䛛䛡䠄䝖䝸䜺䞊䠅䛸䛺䜚䜔䛩䛔䚹㻌

䠍䠅㐺ษ䛺ሙᡤ䜈䛾⛣ື㻌

䖂⾑ᛶᚰᝈ䛾ண㜵䛸㑊㞴ᡤ䛻䛚䛡䜛␃ពⅬ㻌

䞉ᩜ≀䛺䛹䛻䛫䚸ฎ⨨䜔㐠䜃ฟ䛧䛜䛧䜔䛩䛔ሙᡤ䛻⛣䛩㻌

䐟ᬑẁ䛾⏕ά䜘䜚䜒䝇䝖䝺䝇䛜ቑ䛩䜛䛯䜑䚸⚗↮䜢ᚭᗏ㻌

䞉ཎ๎ⓗ䛻䛿་⒪ᶵ㛵䜈ᦙ㏦䛩䜛㻌

䐠༑ศ䛺Ỉศᦤྲྀ㻌

䞉㢌䜢䛷䛝䜛䛰䛡ື䛛䛥䛺䛔䠄䛸䛟䛻๓䛻᭤䛢䛺䛔䠅㻌

䐡ሷศ䞉⢾ศ䞉⬡⫫ศ䜢ྲྀ䜚㐣䛞䛺䛔䞉䝞䝷䞁䝇䛾䜘䛔㣗㻌

䠎䠅Ẽ㐨☜ಖ䛸ㄗ㣧䛾㜵Ṇ㻌

䐢㠀㞴ሙᡤ䛷䛾㐺ᗘ䛺㐠ື㻌

䞉㢌䛾๓ᒅ䛿⚗Ṇ㻌 䊻䛒䛘䛶ᯖ䜢⏝䛧䛺䛔㻌

䐣ື⬦◳㛵㐃༴㝤ᅉᏊ䠄㧗⾑ᅽ䞉⢾ᒀ䞉⬡㉁␗ᖖ䛺䛹䠅䛾ᇶ

䞉䛔䜃䛝䜔྾䛜ⱞ䛧䛭䛖䛺㻌 䊻㉳ື☜ಖ䛜ᚲせ㻌

♏ᝈ䜔ᣢ䛾᭷↓䜢᪩ᮇ䝏䜵䝑䜽䛚䜘䜃⸆୰᩿䛾ᅇ㑊㻌

䠄ᕳ䛔䛯䝞䝇䝍䜸䝹䚸ᗙᕸᅋ䛺䛹䜢⫪䛾ୗ䛻ᩜ䛝䚸㤳䜢㍍䛟䜙䛫䜛䠅㻌

䐤ᚰᝈ䜈䛾䝸䝇䜽䜢᪩ᮇ䛛䜙࿘▱㻌

䞉ྤ䛧䛭䛖䛺㻌 䊻ㄗ㣧䜔❅ᜥ䜢㜵䛠䛯䜑䚸య䛤䛸ᶓྥ䛝䛻ᐷ䛛䛫

䐥ᙉ䛔⬚③䜢ឤ䛨䛯䜙䚸䛩䛠་⒪ᶵ㛵䜈䛾ᦙ㏦䜢㻌

䜛䠄㯞⑷䛜䛒䜛䛿䚸㯞⑷ഃ䜢ୖ䛻ྥ䛡䜛䠅㻌 㻌

㻌

㻌

䖂㑊㞴ᡤ䛻䛚䛡䜛㔜せ䝫䜲䞁䝖䛸ึᮇᑐฎἲ㻌

䖂๓ᑐ⟇㻌

䐟䛔䛛䛻ᚤ⣽䛺ኚ䛷䜒䛳䛶䛛䛛䜛㻌

䞉ᣢ䛻Ẽ䜢㓄䜛䠄㧗⾑ᅽ䚸⢾ᒀ䚸⬡㉁␗ᖖ䚸ᚰ⮚䞉≉䛻៏ᛶ
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ᚰᡣ⣽ື䠅㻌

㻌 㼒㼍㼏㼠㼛㼞㼟㻌 㼕㼚㻌 㼔㼥㼜㼑㼞㼠㼑㼚㼟㼕㼢㼑㻌 㼑㼘㼐㼑㼞㼘㼥㻌 㼜㼍㼠㼕㼑㼚㼠㼟㻦㻌 㼜㼛㼟㼟㼕㼎㼘㼑㻌 㼠㼞㼕㼓㼓㼑㼞㼟㻌 㼛㼒㻌 㼏㼍㼞

䞉᪥ᖖ䛾ὀពⅬ䠖㻌

㼐㼕㼛㼢㼍㼟㼏㼡㼘㼍㼞㻌 㼑㼢㼑㼚㼠㼟㻌 㼍㼒㼠㼑㼞㻌 㼍㻌 㼙㼍㼖㼛㼞㻌 㼑㼍㼞㼠㼔㼝㼡㼍㼗㼑㻚㻌 㻶㻌 㻭㼙㻌 㻯㼛㼘㼘㻌 㻯㼍㼞㼐㼕㼛㼘㻌

Ỉศ䛾༑ศ䛺ᦤྲྀ䚸⾑ᅽ䛾䛣䜎䜑䛺䝏䜵䝑䜽䚸ሷศไ㝈䚸ᬑẁ䛛䜙䛾

㻞㻥㻦㻥㻞㻢㻙㻥㻟㻟㻘㻌 㻝㻥㻥㻣㻚㻌

ᖖ⏝⸆䛾⥅⥆䚸㐺ᗘ䛺㐠ື䠄ᩓṌ䛷䜒ྍ䠅䚸౽⛎䛻ὀព䚸 ᗘᕪ
䛻ὀព䚸⚗↮㻌

㻟㻕㻌 㻷㼘㼛㼚㼑㼞㻌 㻾㻭㻘㻌 㼑㼠㻌 㼍㼘㻚㻌 㻼㼛㼜㼡㼘㼍㼠㼕㼛㼚㻙㼎㼍㼟㼑㼐㻌 㼍㼚㼍㼘㼥㼟㼕㼟㻌 㼛㼒㻌 㼠㼔㼑㻌 㼑㼒㼒㼑㼏㼠㻌 㼛㼒㻌 㼠

䞉ಶே䛾་⒪ሗ䛾䝯䝰䜢㌟䛻䛡䜛㻌

㼔㼑㻌 㻺㼛㼞㼠㼔㼞㼕㼐㼓㼑㻌 㼑㼍㼞㼠㼔㼝㼡㼍㼗㼑㻌 㼛㼚㻌 㼏㼍㼞㼐㼕㼍㼏㻌 㼐㼑㼍㼠㼔㻌 㼕㼚㻌 㻸㼛㼟㻌 㻭㼚㼓㼑㼘㼑㼟㻌 㼏㼛㼡㼚

䠄㏻㝔୰䛾་⒪ᶵ㛵ྡ䚸㟁ヰ␒ྕ䚸デ⒪⛉䛸་ྡ䚸ᖖ⏝⸆

㼠㼥㻘㻌 㻯㼍㼘㼕㼒㼛㼞㼚㼕㼍㻚㻌 㻶㻌 㻭㼙㻌 㻯㼛㼘㼘㻌 㻯㼍㼞㼐㼕㼛㼘㻌 㻟㻜㻦㻝㻝㻣㻠㻙㻝㻝㻤㻜㻘㻌 㻝㻥㻥㻣㻚㻌

ྡ䚸⮬Ꮿ䛺䛹⥭ᛴ㐃⤡ඛ䛸㟁ヰ␒ྕ䛺䛹䠅㻌

㻠㻕㻌 㻵㼚㼛㼡㼑㻌 㻷㻦㻌 㼂㼑㼚㼛㼡㼟㻌 㼠㼔㼞㼛㼙㼎㼛㼑㼙㼎㼛㼘㼕㼟㼙㻌 㼕㼚㻌 㼑㼍㼞㼠㼔㼝㼡㼍㼗㼑㻌 㼢㼕㼏㼠㼕㼙㼟㻚㻌 㻰㼕㼟

㻌

㼍㼟㼠㼑㼞㻌 㻹㼍㼚㼍㼓㼑㻌 㻾㼑㼟㼜㼛㼚㼟㼑㻌 㻠㻦㻞㻡㻙㻞㻣㻘㻌 㻞㻜㻜㻢㻚㻌

䠠䠃㻱䠊⪃ᐹ䛚䜘䜃⤖ㄽ㻌
⅏ᐖⓎ⅏ᚋ䛾ᛴᛶᮇ䛻䛿䚸㧗㱋⪅䜔ᚰ⾑⟶䝸䝇䜽䜢ᣢ䛱ྜ䜟

㻡㻕㻌 ⱉᑿ⮧㻚㻌 ⅏ᐖ䛾ᚰ⾑⟶䜲䝧䞁䝖Ⓨ⏕䛾䝯䜹䝙䝈䝮䛸䛭䛾䝸

䛫䛯䝝䜲䝸䝇䜽䜢୰ᚰ䛻䚸ᵝ䚻䛺⏕≀Ꮫⓗኚ䛜ㄏⓎ䛥䜜䚸᭱

䝇䜽⟶⌮䒾⮬་⛉Ꮫ㻞㻜㻜㻠ᖺᥦゝ䜘䜚䠊ᚰ⮚㻌 㻟㻥㻦㻝㻝㻜㻙㻝㻝㻥㻘㻌 㻞㻜㻜㻣㻚㻌

⤊ⓗ䛻ᚰ⾑⟶䜲䝧䞁䝖Ⓨ䛻䛴䛺䛜䜚䜔䛩䛔䚹䛭䛾䜲䝧䞁䝖Ⓨ䛿

 ▮㔝⿱୍㑻ⱉᑿ⮧HWDO⅏ᐖࡢ⾑ᅽୖ᪼ࡑࡢᑐ

≉䛻ኪ㛫䛛䜙᪩ᮅ䛻䛛䛡䛶ⴭ䛧䛟䚸ᩘ䜹᭶௨ୖ䛭䛾䝸䝇䜽䛿⥅⥆䛩
䜛䚹䛣䛾ᶵᗎ䛸䛧䛶䚸䐟㟈⅏䛻䜘䜛ᜍᛧ䚸䐠⎔ቃኚ䛻క䛖ᴟᗘ䛾⢭

⟇㸬⾑ᅽ

⚄ᚰ⌮䝇䝖䝺䝇䚸䐡╧╀㞀ᐖ䚸䛺䛹ᵝ䚻䛺ᅉᏊ䛜」ྜⓗ䛻ᙳ㡪䛧ྜ

 ᪥ᮏ⪁ᖺ་Ꮫ㸸ࠕ㧗㱋⪅⅏ᐖ་⒪࢞ࢻࣛࣥࠖ㸦ヨస

䛖䚹䛣䜜䜙䛾䝇䝖䝺䝇䛿ឤ⚄⤒⣔ஹ㐍䜔どᗋୗ㒊䠉⭈⓶㉁⣔䛾

∧㸧➨∧$YDLODEOHIURPKWWSZZZMSQJHULDWVR

άᛶ䚸䝃䜲䝖䜹䜲䞁䛾ቑຍ䛺䛹䜢䛧䛶䚸⾑ᅽ᪼ᅽ䚸⾑ᾮจᅛஹ

FRUMSPHPEHUNDLNDLNRNXBVDLJDLJXLGHOLQHKWPO

㐍䚸⅖ᛂ䛺䛹䛜ច㉳䛥䜜䜛䚹㻌
䜎䛯䚸ᪧ䛩䜛㐣⛬䛷་⒪䛰䛡䛷䛿䛺䛟䚸♫ⓗᨭ䜔ぢᏲ䜚䜒

㻤㻕㻌 㻿㼍㼕㼠㼛㻌 㻷㻘㻌 㼑㼠㻌 㼍㼘㻚㻌 㼀㼔㼑㻌 㻳㼞㼑㼍㼠㻌 㻴㼍㼚㼟㼔㼕㼚㻙㻭㼣㼍㼖㼕㻌 㼑㼍㼞㼠㼔㼝㼡㼍㼗㼑㻌 㼍㼓㼓㼞㼍㼢㼍㼠

ྵ䜑䛯⢭⚄㠃䜈䛾㛗ᮇⓗ䝃䝫䞊䝖䜒Ḟ䛟䛣䛸䛿䛷䛝䛺䛔䚹⌧ᅾ䚸

㼑㼟㻌 㼎㼘㼛㼛㼐㻌 㼜㼞㼑㼟㼟㼡㼞㼑㻌 㼏㼛㼚㼠㼞㼛㼘㻌 㼕㼚㻌 㼠㼞㼑㼍㼠㼑㼐㻌 㼔㼥㼜㼑㼞㼠㼑㼚㼟㼕㼢㼑㻌 㼜㼍㼠㼕㼑㼚㼠㼟㻚㻌 㻭㼙㻌 㻶

ᡃ䚻䛿䛂ぢᏲ䜚䛃䛾ពྜ䛔䜢ව䛽䛶䚸⾑ᅽ㐲㝸⟶⌮䜢᥎䛧㐍䜑䛶

㻌 㻴㼥㼜㼑㼞㼠㼑㼚㼟㻌 㻝㻜㻦㻞㻝㻣㻙㻞㻞㻝㻘㻌 㻝㻥㻥㻣㻚㻌

䛔䜛䠄ᅗ䠏䠅䚹䐟⾑ᅽ䛾䛝䜑⣽䜔䛛䛺⟶⌮䛜㐩ᡂ䛷䛝䜛䚸䐠䛂䝬䞁䝇䝸
䞊䞉䝺䝫䞊䝖䛃䜢䛤ᮏே䜈䝣䜱䞊䝗䝞䝑䜽䛩䜛䛣䛸䛻䜘䜚䚸⮬ศ䛾䝕䞊

㻥㻕㻌 㻾㼑㼑㼢㼑㼟㻌 㻾㻾㻘㻌 㼑㼠㻌 㼍㼘㻚㻌 㻼㼞㼑㼏㼕㼜㼕㼠㼍㼠㼕㼛㼚㻌 㼛㼒㻌 㻼㼀㻿㻰㻌 㼣㼕㼠㼔㻌 㼙㼑㼠㼛㼜㼞㼛㼘㼛㼘㻌 㼒㼛㼞㻌

䝍䛾ᐇឤ䛸⥅⥆ᛶ䜢ᣢ䛯䛫䜛䛣䛸䛜䛷䛝䜛䚸䐡㛢䛨䛣䜒䜚ண㜵䛸䛧䛶䚸

㼔㼥㼜㼑㼞㼠㼑㼚㼟㼕㼛㼚㻚㻌 㻼㼟㼥㼏㼔㼛㼟㼛㼙㼍㼠㼕㼏㼟㻌 㻠㻠㻦㻠㻠㻜㻙㻠㻠㻞㻘㻌 㻞㻜㻜㻟㻚㻌

䛂䝁䝭䝳䝙䜿䞊䝅䝵䞁䞉䝒䞊䝹䛃䛻䜒ά⏝䛷䛝䜛䚸䐡㐲㝸⟶⌮䛧䛺䛜䜙䚸

㻌

䛂䛤ᮏே䜈䛾ᩍ⫱䞉ၨⓎ䛃䜒ྍ⬟䛸䛺䜛䚸䛺䛹䛾Ⅼ䛜䛒䜛䚹ᐇ䠄䝬

㹄㸬◊✲Ⓨ⾲

䞁䝇䝸䞉䝺䝫䞊䝖䠅䜢ᅗ䠐䛻ᣲ䛢䜛䚹ཧຍ⪅䛤䛸䛻⾑ᅽ䛾⟶⌮ලྜ䛰䛡

ㄽᩥⓎ⾲

䛷䛺䛟䚸⾑ᅽ䛾䝕䞊䝍㏦ಙ䛻䜒ᕪ␗䛜ㄆ䜑䜙䜜䚸Ᏻྰ☜ㄆ䛻ຍ䛘䚸

㻝㻕㻌 㣤ᓥ▮, டᒣ♸⨾, ⛅ୗ㞞ᘯ, ෆᑚ⩏, ᰗඖఙኴ㑻, 

㏦ಙ䛾≧ἣ䜢ᢕᥱ䛩䜛䛣䛸䜢䛧䛶ぢᏲ䜚䛻䜒䛴䛺䛜䜛䚹㻌
ᚰ⾑⟶䜲䝧䞁䝖ண㜵䛾䛯䜑䛻䛿䚸Ⓨ⅏䛾㎿㏿䛺ᩆᛴᑐᛂ䛻ຍ
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Methods: Our randomized, controlled, multicenter, prospective intervention trial
included 1173 elderly type 2 diabetes patients who were enrolled from 39 Japanese institutions and randomized to an intensive or conservative treatment group. Glycemic control,
dyslipidemia, hypertension, obesity, diabetic complications and atherosclerotic disease
were measured annually. Instrumental activity of daily living, cognitive impairment,
depressive symptoms and diabetes burden were assessed at baseline and 3 years.

Aim: To evaluate long-term, multiple risk factor intervention on physical, psychological
and mental prognosis, and development of complications and cardiovascular disease in
elderly type 2 diabetes patients.
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Participants

The prevalence of diabetes increases with age, with
approximately 15% of elderly people in Japan having
the disorder.1 These patients often suffer from diabetic
microvascular and macrovascular complications.2
Treatment goals in this elderly diabetic population
are to maintain functional abilities and quality of life,
and to prevent diabetic complications. Physical functional activities3,4 and cognitive function5,6 are more
impaired in elderly diabetic patients, with depression
and low well-being being major concerns.7,8 It is therefore important to evaluate the effects of clinical interventions on physical, psychological and mental
functions, as well as on disease-related variables, such
as diabetic complications, atherosclerotic disease and
mortality.
The impact of intensive blood glucose, blood pressure or multiple risk factor intervention on diabetic
complications in type 2 diabetes has been evaluated in
the United Kingdom Prospective Diabetes Study
(UKPDS),9,10 Kumamoto Study11 and Steno-2 Study.12
As only a few elderly people were included in these
studies, little is known on the effects of multiple risk
factor intervention on diabetic complications and functional prognosis.
We therefore carried out a randomized clinical trial
to evaluate the efﬁcacy of multiple risk factor intervention on functional prognosis, and development
and/or progression of diabetic complications and
cardiovascular disease in elderly people with type 2
diabetes. The present study presents baseline
demographic and biomedical characteristics, and
describes the major outcome variables measured at
baseline.

© 2012 Japan Geriatrics Society

A total of 1173 diabetic outpatients were enrolled and
randomly allocated to either the intensive or conventional treatment group. The randomized factors were
age, sex, diabetes treatment, HbA1c, total cholesterol,
triglycerides, HDL-C, blood pressure, diabetic

Randomization and intervention

The participants recruited for the Japan Elderly Diabetes Intervention Trial (J-EDIT) were diabetic outpatients at 39 representative hospitals in Japan between
March 2001 and February 2002. Written informed
consent was obtained from all participants before
screening, consistent with the Helsinki Declaration
and the guidelines of each center’s institutional ethical
committee.
Initial screening tests included glycated hemoglobin
A1c (HbA1c), body mass index (BMI), blood pressure,
serum total cholesterol, triglycerides and high-density
lipoprotein cholesterol (HDL-C). Inclusion criteria
included age 65–85 years, HbA1c 3 7.9% or HbA1c 3
7.4% with at least one of following criteria: BMI 3
25 kg/m2, blood pressure 3 130/85 mmHg, serum total
cholesterol 3 200 mg/dL (or low-density lipoprotein
cholesterol [LDL-C] 3 120 mg/dL in participants without coronary heart disease [CHD]) or 3180 mg/dL
(or LDL-C 3100 mg/dL in participants with CHD),
triglycerides 3 150 mg/dL and HDL-C < 40 mg/dL.
Exclusion criteria included a recent (<6 months) myocardial infarction (MI) or stroke, acute or serious illness,
aphasia and severe dementia.

Methods

Introduction

Keywords: diabetes mellitus, elderly, geriatric assessment, intervention, vascular
complications.

Conclusions: This study showed no signiﬁcant differences in fatal or non-fatal events
between intensive and conventional treatment. The present study might clarify whether
treatment of risk factors inﬂuences function and quality of life in elderly diabetic patients.
Geriatr Gerontol Int 2012; 12 (Suppl. 1): 7–17.

Results: There was no signiﬁcant difference in clinical or cognitive parameters at baseline between the two groups. The prevalence of low activities of daily living, depressive
symptoms and cognitive impairment was 13%, 28% and 4%, respectively, and was similar
in the two groups. A small, but signiﬁcant difference in HbA1c between the two groups
was observed at 1 year after the start of intervention (7.9% vs 8.1%, P < 0.05), although this
signiﬁcant difference was not observed after the second year. With the exception of
coronary revascularization, there was no signiﬁcant difference in fatal or non-fatal events
between the two groups. Composite events were also similar in the two groups.
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<200
(<180) if one has CHD
<150
>40
BMI <25
none
none

none

<150/85

<6.0

52
(25–65)

UKPDS

<6.5
<140/85 (1993–1999)
<130/80 (2000–2001)
<190 (1993–1999)
<175 (2000–2001)
<150
>40
Smoking cession
Aspirin use

55
(40–65)

Steno-2 Study
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microangiopathy, atherosclerotic disease, hypertension,
hyperlipidemia and institutions.
The treatment goal in the intensive treatment group
was HbA1c < 6.9%, BMI < 25 kg/m2, systolic blood pressure (SBP) < 130 mmHg, diastolic blood pressure (DBP)
< 85 mmHg, HDL-C > 40 mg/dL, serum triglycerides <
150 mg/dL and serum total cholesterol < 180 mg/dL
(or LDL-C < 100 mg/dL if patients had CHD) or
<200 mg/dL (or LDL-C < 120 mg/dL if patients did not
have CHD; Table 1). If HbA1c levels did not reduce to
<6.9%, oral hypoglycemic drugs (sulphonylurea, biguanides, a-glucosidase inhibitors and pioglitazone) or
insulin therapy was introduced by the physician. If total
cholesterol or LDL-C levels did not reach the treatment
goal, the physicians were advised to use atorvastatin.
Patients with a history of cerebral infarction also had
antiplatelet therapy where possible.
The conventional treatment group continued their
baseline treatment for diabetes, hypertension or dyslipidemia without a speciﬁc treatment goal.
Each participant had a standardized medical history
and physical examination at baseline, and then annually. Baseline information included age, sex, medical
history, family members with whom they lived, education, employment, height, bodyweight, waist-to-hip
ratio, maximum body weight, diabetes duration, family
history of diabetes and diabetes treatment. Standardized
questionnaires were used to obtain self-reported data on
smoking, alcohol, hypoglycemia frequency, nutritional
status, dietary habits and adherence, self-efﬁcacy, activities of daily living (ADL), physical activities, comprehensive cognitive function, and psychological status
including diabetes burden and depressive symptoms.
Basic ADL was assessed by the Barthel index,13
whereas functional disabilities were examined by the
兩
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Tokyo Metropolitan Institute of Gerontology (TMIG)
Index of Competence.14 This index includes 13 items
and three subscales: instrumental ADL, intellectual
activity and social role. The index is well validated
and is widely used to measure functional abilities
in community-dwelling or institutionalized elderly
subjects.15
Physical activities were assessed using the Baecke
questionnaire.16 The Folstein Mini-Mental State Examination (MMSE) was carried out to assess comprehensive cognitive function including orientation, memory
recall and calculations.17
Depressive symptoms were evaluated using a short
form of the Geriatric Depression Scale (15 items, GDS15),18 whereas diabetes-speciﬁc burden and concerns
were examined using the elderly diabetes burden scale
(EDBS).19 EDBS is a short revised version of the elderly
diabetes impact scale reported previously,4 and consists
of six subscales: symptom burden (4 items), social
burden (5 items), diet restrictions (4 items), concern (4
items), treatment satisfaction (3 items) and burden by
tablets or insulin (3 items). Each of the 23 EDBS items
was rated on a four-point multiple-choice scale. The
elderly diabetes burden score was calculated by reversing the scores of the treatment satisfaction subscale and
summing the scores of the six subscales. EDBS has
good test–retest reliability, construct validity, convergent validity and satisfactory internal consistency.
The frequency of mild or severe hypoglycemia was
assessed using questionnaires (number of hypoglycemic
episodes and number of comas or emergency hospital
visits or admissions as a result of hypoglycemia in a year,
month or week). Mild hypoglycemia episodes included
the appearance of or recovery from hypoglycemic symptoms. Severe hypoglycemia episodes were deﬁned as

CHD, coronary heart disease; FPG, fasting plasma glucose; HbA1c, glycated hemoglobin A1c; HDL-C, high-density lipoprotein
cholesterol, J-EDIT, Japan Elderly Diabetes Intervention Trial; UKPDS, United Kingdom Prospective Diabetes Study.

Triglycerides (mg/dL)
HDL-C (mg/dL)
Other interventions

Cholesterol (mg/dL)

<6.9
<130/85

72
(65–84)

J-EDIT

Treatment goals of multiple risk factor intervention studies in patients with type 2 diabetes

Mean age (years)
Range
Treatment goals
Glucose control
FPG (mmol/L)
HbA1c (%)
Blood pressure control (mmHg)

Table 1
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Venous blood was drawn for determination of blood
glucose, HbA1c and serum concentrations of total cholesterol, HDL-C and triglycerides at baseline, and then
at least twice a year. Plasma glucose was measured by
the glucokinase method, and HbA1c by ion-exchange
high-performance liquid chromatography. The Japan
Diabetes Society (JDS) has standardized several HbA1c
assays with the international standard value adjusted by
the equation of HbA1c (JDS) (%) plus 0.4%. Serum
insulin was measured by an enzyme immunoassay, and
total cholesterol, triglycerides, HDL-C, white blood
cells, red blood cells, hematocrit (Ht), blood urea nitrogen (BUN), serum creatinine, uric acid, total protein
and albumin by established methods.
Blood pressure was measured with a mercury sphygmomanometer using a cuff of appropriate size. Diastolic
blood pressure was determined as Korotkoff phase V.
Body mass index was calculated as weight in kilograms /
(height in meters)2.
Microangiopathy (retinopathy, nephropathy and neuropathy), macroangiopathy (ischemic heart disease
[IHD]), stroke and peripheral vascular disease [PVD])
were assessed at baseline, and then annually. Funduscopic examinations were carried out on dilated pupils by
experienced ophthalmologists using direct ophthalmoscopy. Retinopathy status was assessed by the Japanese
Diabetes Complication Study method and classiﬁed
into ﬁve stages: stage 0: no retinopathy; stage 1: dot
hemorrhages, hemorrhages or hard exudates; stage 2:
soft exudates; stage 3: IRMA or venous deformities;
stage 4: neovascularization, preretinal proliferative
tissues, vitreous hemorrhages or retinal detachment.
Diabetic maculopathy was assessed according to ﬁndings of hemorrhages, local edema, hard exudates and
diffuse edema at macular areas. Uncorrected and corrected visual acuities, the occurrence of cataract, corneal
opacity, glaucoma, age-related macular degeneration,
laser photocoagulation, cataract operations and vitrectomy were assessed. Urinary albumin was measured by
immunological assay. Mean urinary albumin-tocreatinine ratio (ACR; mg/mg creatinine) in two or three
successive urinalyses was used to classify diabetic nephropathy as no nephropathy (ACR < 30), microalbuminuria (30 2 ACR < 300) or persistent proteinuria

Measurements

coma, convulsion or incapacity of the patient sufﬁcient
to require the assistance of another person.
Nutritional intake was assessed for 1 week using the
Yoshimura food frequency questionnaire20 that estimated food and total energy intake, carbohydrate-,
protein- and fat-to-energy ratios, and intake of cholesterol, salt, iron, calcium, vitamins and dietary ﬁber from
portion sizes (relative to the standard amount) and frequency (intake number for 1 week) of 29 food groups.

© 2012 Japan Geriatrics Society

Fatal and non-fatal events during follow up were certiﬁed by at least two members of the expert committee,
masked to the participants’ diagnosis and risk factor
status. Death as a result of diabetes was deﬁned as
sudden death or death from atherosclerotic CHD (MI or
heart failure as a result of ischemia) or stroke, death as

End-points

The main database was stored at the data management
and statistical analysis center. A data sheet of each
patient was mailed from the study institutions to the
data management and statistical analysis center each
year. The data was validated by range, combinatorial
and historical checks of compatibility with previous
data. A visual check of the list of abnormalities and
information in the data sheets was carried out by trained
staff. The study institutions were notiﬁed of unexplained abnormalities in the data that were completed or
corrected before entry into the main database.
Data are presented as means 1 SD or as proportions,
unless otherwise speciﬁed. Data for analysis was
extracted from the main database, and statistical analysis
was carried out using the SAS computer programs. For
univariate analysis, we used unpaired t-test and c2-test
to compare baseline clinical characteristics in the two
treatment groups. P < 0.05 was considered statistically
signiﬁcant.
Data security was maintained by exclusion of patient
identities, password access and secure output within the
data management and statistical analysis center.

Data management and analyses

The annual examinations included bodyweight, BMI,
waist-to-hip ratio, treatment of diabetes, fasting plasma
glucose, serum insulin, total cholesterol, triglycerides,
HDL-C, lipoprotein(a), white blood cells, red blood
cells, Ht, platelet, BUN, serum creatinine, uric acid,
total protein, albumin, blood pressure, visual acuity,
microalbuminuria, deep tendon reﬂexes, neuropathic
symptoms, resting electrocardiogram (ECG), chest
X-ray, and the occurrence of retinopathy, nephropathy,
neuropathy, IHD, stroke and PVD. HbA1c and ACR
were measured biannually. Basic ADL, functional
abilities, cognitive function, depressive symptoms
and nutrition were assessed every other year. Use of
medications, including insulin and hypoglycemic,
antihypertensive, antihyperlipidemic, antiplatelet and
anticoagulant drugs, was checked annually.

Follow up

(ACR 3 300 or urinary protein 330 mg/dL). Diabetic
neuropathy was deﬁned as loss of Achilles tendon
reﬂexes and diminished vibration sensation, and/or
neuropathic symptoms including paresthesia.
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Differences in end-points (deaths or complications)
between the two groups were analyzed using the log–
rank test. Uni- and multivariate survival analyses were
carried out using Cox proportional hazard regression
models. All major analyses were according to assigned
allocations (intention to treat), without exclusion of
protocol deviants.
The Data and Safety Monitoring Committee examine
the end-points annually and will stop the study when
the difference in diabetes-related deaths or complications (disease) between the two groups becomes signiﬁcant (P < 0.001, log–rank test).

Statistical analysis and criteria for stopping
the study

Possible clinical end-points were noted in the annual
data sheets, with the diagnostic criteria for each endpoint being predetermined. When an end-point was
notiﬁed on a data sheet, the administrator requested full
information from the data management and statistical
analysis center, followed by a review by two clinical
assessors of the event assignment committee. Two separate assessments for each end-point were entered on a
special data sheet. If there was disagreement on the
assessment, a ﬁnal decision was made after discussions
of the committee. The deﬁnition of the end-points is
shown in the Appendix.

End-point validation

a result of renal failure, hyperglycemia or hypoglycemia.
The history of macroangiopathy was obtained from
medical records. Ischemic heart disease was classiﬁed as
present when the patient had (i) a history of MI characterized by a typical clinical picture (chest pain, chest
oppression and dyspnea), typical ECG alterations with
occurrence of pathological Q waves and/or localized ST
variations) and typical enzymatic changes (creatine
phosphokinase); and (ii) a history of angina pectoris,
positive treadmill ECG test or positive postload cardiac
scintigram, conﬁrmed by coronary angiography. Stroke
was deﬁned as clinical signs of a focal neurological
deﬁcit with rapid onset persisting 324 h, conﬁrmed by
either brain computed tomography or magnetic resonance imaging. No cases of asymptomatic lesions
detected by brain imaging (i.e. silent infarction) were
included. PVD was deﬁned as the absence of dorsal
pedal artery or posterior tibial artery pulsation and
ankle–brachial index <0.8 or the presence of foot gangrene or ulcers.
All events related to diabetes were deﬁned as any
complications of cardiovascular events, fatal or non-fatal
stroke, sudden death, renal death, diabetic foot complications and heart failure. All events included death unrelated to diabetes, as well as all events related to diabetes.
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The J-EDIT study has the potential to determine
whether multiple risk factor intervention prevents
aggravation of complications and quality of life, and
reduces mortality in elderly diabetic patients. The study
has three characteristics. First, it is a large-scale study of
multiple risk factor intervention in elderly diabetic
patients. No or very few elderly patients were included
in the UKPDS9,10 or Steno-2 Study.12 Second, the multiple interventions involved control of blood pressure,
serum lipids, bodyweight and blood glucose. The treatment goals in the intensive treatment group were similar

Discussion

A total of 1173 outpatients with diabetes, aged over
65 years, were registered between March 2001 and February 2002. After randomization, 585 and 588 patients
were allocated to intensive or conventional treatment,
respectively. There were no signiﬁcant differences
between the two groups for age, sex, diabetes treatment,
BMI, HbA1c, SBP and DBP, total cholesterol, triglycerides, HDL-C levels (Table 2), and number of risk
factors (data not shown).
At baseline, the proportion of patients with a low
ADL (TMIG Index of Competence 2 9), depressive
symptoms (GDS-15 3 5), or cognitive impairment
(MMSE 2 23) were 13%, 28% and 4%, respectively.
The prevalence of low ADL, depressive state and cognitive impairment was similar in the two groups
(Table 2).
The dropout rate after 6 years was 8.9% (104 cases).
HbA1c, total cholesterol, triglycerides, blood pressures
and BMI at baseline and during follow up are shown in
Table 3 and Figures 1–4. A small, but signiﬁcant difference in HbA1c between the two groups was observed at
1 year after the start of intervention (7.9% vs 8.1%,
P < 0.05), although this signiﬁcant difference was not
observed after the second year. Although SBP and DBP,
total cholesterol and triglycerides levels tended to
decrease by the sixth year compared with the baseline
data in both groups, no signiﬁcant differences in these
variables were observed between the two groups during
follow up (Figs 1–4). BMI and HDL-C levels did not
change over the follow-up period in either group.
Table 4 shows the fatal and non-fatal events during
follow up in the two groups. With the exception of
coronary revascularization, there were no signiﬁcant
differences in fatal or non-fatal events between the
groups (P < 0.05, log-rank test). Composite events
(death as a result of diabetes, death unrelated to diabetes, coronary vascular events, stroke, total diabetesrelated events and all events) were also similar in the two
groups (Table 5).

Results

Elderly diabetes intervention trial
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Clinical characteristics of the participants at baseline

71.9 1 4.6
46.3
16.7 1 8.5
24.0 1 3.9
84.3 1 10.4
0.90 1 0.07
15:29:56
789 1 601
39.7
137 1 16
76 1 10
14.9
13.3
51.7
31.4
9.1
3.4
4.7
53:30:17
57.1
22.3
8.4 1 0.8*
168 1 49
10.3 1 9.6
203 1 34
137 1 110
57 1 19
5.1 1 1.4
17.2 1 6.1
0.83 1 0.36
8.7:61.0:30.3
56.0
28.0
15.5
5.2
2.1
57.4
23.3
9.3
41.0
5.7
3.4
7.5
36.8
26.5
3.9
2.7
1.4
1.6
27.4
15
19.8 1 0.8
14
11.6 1 2.2
4.0 1 3.2
36
27.8 1 3.0
6
12

16.3
12.4
53.6
30.5
7.8
3.3
4.7
51:30:19
56.8
18.5
8.5 1 0.9
170 1 53
10.9 1 12.0
202 1 34
131 1 70
56 1 18
5.1 1 2.0
16.9 1 5.9
0.93 1 1.2
9.0:60.7:30.3
54.6
30.5
16.4
4.5
2.3
56.4
22.9
10.1
42.9
6.2
6.1*
5.1
40.2
30.3
3.4
0.7*
1.3
2.2
25.9
13
19.8 1 0.9
11
11.6 1 2.2
4.3 1 3.3
41
28.0 1 2.4
7
9

Intensive treatment
(n = 585)

71.7 1 4.7
46.3
18.0 1 9.9
24.3 1 7.3
83.6 1 9.9
0.89 1 0.07
16:31:53
848 1 762
45.8
137 1 17
75 1 10

Conventional
treatment (n = 588)
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ARB, angiotensin II receptor blockers; ACE, angiotensin-converting enzyme; ATR, Achilles tendon reﬂex; BP, blood pressure; EPA, eicosapentenoic acid;
HbA1c, glycated hemoglobin A1c; HDL-C, high-density lipoprotein cholesterol; MMSE, Mini-Mental State Examination; OHA, oral hypoglycaemic
agents; TMIG, Tokyo Metropolitan Institute of Gerontology. *P < 0.05.

General characteristics
Age (years)
Male (%)
Duration of diabetes (years)
Body mass index (kg/m2)
Waist (cm)
Waist-to-hip ratio
Smoking (%) (non-/ex-smoker/current smoker)
Smoking (package ¥ years)
Family history of diabetes (%)
Systolic BP (mmHg)
Diastolic BP (mmHg)
Clinical status
Ischemic heart disease (%)
Cerebrovascular disease (%)
Retinopathy (%)
Stage 0
Stage 1
Stage 2
Stage 3
Stage 4
Nephropathy (%) (no/microalbuminuria/persistent proteinuria)
Loss or weakness of ATR (%)
Paresthesia (%)
Laboratory data
HbA1c (%)
Fasting plasma glucose (mg/dL)
Fasting insulin (mIU/mL)
Total cholesterol (mg/dL)
Triglycerides (mg/dL)
HDL-C (mg/dL)
Uric acid (mg/dL)
Blood urea nitrogen (mg/dL)
Creatinine (mg/dL)
Treatment
Treatment of diabetes (diet/OHA/insulin)
Sulfonylurea drugs
a-Glucosidase inhibitors (%)
Biguanides (%)
Pioglitazone (%)
Glinides (%)
Antihypertensive drugs (%)
ACE inhibitors (%)
ARB (%)
Calcium blockers (%)
b-Blockers (%)
a-Blockers (%)
Diuretics (%)
Antihyperlipidemic drugs (%)
Statins (%)
Fibrates (%)
EPA (%)
Nicotinates (%)
Probucol
Antiplatelet drugs (%)
Aspirin (%)
Geriatric Assessment
Barthel index (full score: 20)
Prevalence of any disabilities (%)
Functional abilities (TMIG index of competence) (full score: 13)
Geriatric depression scale (full score: 15)
Depressive symptoms (%) (Geriatric depression scale 35)
MMSE (full score: 30)
Cognitive impairment (%) (MMSE 223)
Visual impairment (%) (20.1)

Table 2
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Intensive treatment

Myocardial infarction
Angina pectoris
Coronary revascularization
Hospitalization due to heart failure
Stroke
Diabetic ulcer or gangrene
Subtotal

Nonfatal event

241

17
21
18
15
63
12
146

12
13
6
3
1
37
10
13
95

Number
P-value

0.998
0.517
0.0282
0.190
0.281
0.564

0.083
0.993
0.656
0.084
0.322
0.506
0.525
0.570
0.291

35
59
55
67
155
206

0.8495
0.2991
0.9868
0.2915
0.5573
0.2239

P-value (log–rank test)
Conventional vs intensive

© 2012 Japan Geriatrics Society
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Death due to diabetes was deﬁned as sudden death or death from atherosclerotic coronary heart disease (myocardial infarction
or heart failure due to ischemia) or stroke, death due to renal failure, hyperglycemia or hypoglycemia. All events related to
diabetes were deﬁned as any complications of cardiovascular events, fatal or non-fatal stroke, sudden death, renal death,
diabetic foot complications and heart failure. All events included death unrelated to diabetes, as well as all events related
to diabetes.

Death due to diabetes
Death not related to diabetes
Coronary vascular events
Stroke
All events related to diabetes
All events

No. events

Table 5 Comparisons of composite events (death due to diabetes, death unrelated to diabetes, coronary vascular
events, stroke, total diabetes-related events and all events) in the conventional and intensive treatment groups

Total

Myocardial infarction
Sudden death
Stroke
Death due to renal failure
Death due to hyper/hypoglycemia
Malignancy
Pneumonia
Others
Subtotal

Fatal event

Table 4 Comparison of fatal events and non-fatal events during the 6-year follow-up period in the conventional
and intensive treatment groups

BMI, body mass index; DBP, diastolic blood pressure; HbA1c, glycated hemoglobin A1c; HDL-C, high-density lipoprotein
cholesterol; SBP, systolic blood pressure; TC, total cholesterol; TG, triglycerides.

Follow up (years)
0
1
2
3
4
5
6
0
1
2
3
4
5
6
23.6 23.6 23.6 23.4 23.5 23.5 23.4 23.9 23.8 23.8 23.8 23.8 23.7 23.5
BMI (kg/m2)
HbA1c (%)
8.5
8.1
8.0
7.9
7.9
7.9
7.8
8.4
7.9
7.8
7.8
7.8
7.8
7.7
TC (mg/dL)
202 200 199 195 193 190 190 202 196 198 194 190 188 188
TG (mg/dL)
112 111 109 108 103 101 101 114 110 110 108 110 104 104
HDL-C (mg/dL)
56
56
55
56
55
55
54
57
54
54
55
55
55
55
SBP (mmHg)
137 137 135 135 135 135 134 138 136 136 133 134 136 134
DBP (mg/dL)
75
74
73
72
72
72
71
74
73
74
72
71
71
71

Conventional treatment

Table 3 Changes in bodyweights, glycated hemoglobin A1c, serum lipids, and blood pressure at baseline and
during the follow-up period
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to those in the Steno-2 Study12 and considerably stricter
than those in the UKPDS9,10 (Table 1). Third, outcome
in the study included ADL, cognitive function, depressive mood, well-being and the diabetic-speciﬁc psychological state, important components for geriatric
assessment of elderly people.
The treatment groups in the study had similar general
characteristics, diabetic complications, atherosclerotic
disease, blood pressure, metabolic risk factors and
prevalence of drug therapy for diabetes, hypertension,
and hyperlipidemia, with the prevalence of micro- and
macrovascular complications being 50% and 15%,
respectively. As patients with poor diabetes control were
selected, the prevalence of drug-treated hypertension

Figure 2 Clinical course of (a) total cholesterol and (b)
triglycerides in the conventional and intensive treatment
groups.

Figure 1 Clinical course of (a) glycated hemoglobin A1c
(HbA1c) and (b) body mass index (BMI) in the conventional
and intensive treatment groups.

© 2012 Japan Geriatrics Society

and hyperlipidemia was high (47% and 65%, respectively). Mean HbA1c level at baseline was 8.5%,
lower than that of the UKPDS, but still worthy of
improvement. The prevalence of patients with SBP 3
130 mmHg (70%), DBP 385 mmHg (14%), serum
total cholesterol 3 200 mg/dL (52%), triglycerides 3
150 mg/dL (30%), HDL-C 2 40 mg/dL (15%) or
BMI 3 25 (34%) was also high, showing a need for intervention. The high prevalence and presumably high rate
of deterioration of complications and potential risk
factors show that the present study had a good chance
of determining whether multiple risk factor intervention
prevented the development and progression of complications. Therefore, we included both primary and secondary prevention trials.

Figure 4 Clinical course of (a) systolic and (b) diastolic
blood pressures (BP) in the conventional and intensive
treatment groups.

Figure 3 Clinical course of (a) high-density lipoprotein
cholesterol (HDL-C) and (b) non-HDL-C in the
conventional and intensive treatment groups.
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1. Atherosclerotic coronary heart disease (CHD) death – either or both of the following categories:
A. Death with consistent underlying or immediate cause plus either of the following:
(1) Preterminal hospitalization with deﬁnite or suspected myocardial infarction (MI).
(2) Previous deﬁnite angina or deﬁnite or suspected MI when no cause other than atherosclerotic CHD could
be ascribed as the cause of death.
B. Sudden and unexpected death (requires all three characteristics).
(1) Deaths occurring within 1 h with or without the onset of severe symptoms.
(2) No known non-atherosclerotic acute or chronic process or event that could have been lethal.
(3) An unexpected death of a person who was not conﬁned to their home, hospital or other institution as a
result of illness within 24 h before death.
2. Criteria for non-fatal MI – any one or more of the following categories using the stated deﬁnition:
A. Diagnostic electrocardiogram (ECG) at the time of the event.
B. Ischemic cardiac pain and diagnostic enzyme proﬁle.
C. Ischemic cardiac pain and equivocal enzymes and equivocal ECG.
D. A routine ECG diagnostic for MI while the previous ECG was not.
3. Angina pectoris
The participants must report pain or discomfort with all of the following characteristics:
(1) The site must include the sternum at any level.
(2) It must occur during a form of exertion or stress and must usually last at least 30 s.
(3) It must on most occasions disappear within 10 min or less from the time of resting or decrease the intensity of
exertion.
(4) It must usually be relieved in 2–5 min by nitroglycerine (does not apply if participant has never taken
nitroglycerine).
In the case of angina pectoris at baseline, chest pain or discomfort should disappear or be controlled at entry.
Reappearance or exacerbation of chest pain or discomfort and fulﬁlling points (1)–(4) were considered as an event.
Subjects with uncontrolled angina pectoris at entry were not enrolled in the study.
4. Cerebrovascular disease
A diagnosis required all of the following:
(1) History of recent onset of unequivocal and objective ﬁndings of a localizing neurological deﬁcit documented
by a physician.
(2) Findings persist longer than 24 h.
(3) The neurological ﬁndings were not referable to an extracranial lesion.
(4) Findings of computed tomographic (CT) or magnetic resonance image (MRI) taken within 3 weeks after onset,
or autopsy records classifying the cerebrovascular disease into cerebral hemorrhage, cerebral infarction, or
subarachnoidal hemorrhage. Cerebral infarction was deﬁned as a stroke accompanied by CT and/or MRI
scan(s) that showed an infarct in the expected area, and also on the basis of clinical ﬁndings of stroke, for which
there was evidence of cerebral infarction at autopsy. Cerebral or subarachnoid hemorrhage was classiﬁed on
the basis of evidence obtained on CT or MRI scans or at autopsy, excluding hemorrhagic conversion of
infarction.
In the case of cerebrovascular disease at baseline, the appearance of new unequivocal and objective ﬁndings of a
localizing neurological deﬁcit documented by a physician that persisted longer than 24 h was considered as an event
and classiﬁed on the basis of evidence obtained on CT or MRI scanning or at autopsy. Cerebral infarction without
obvious neurological symptoms shown by CT or MRI scans taken incidentally was not considered as an event.
5. Composite events
Death as a result of diabetes was deﬁned as sudden death or death from atherosclerotic CHD (MI or heart failure as
a result of ischemia) or stroke, death as a result of renal failure, hyperglycemia or hypoglycemia. All events related to
diabetes were deﬁned as any complications of cardiovascular events, fatal or non-fatal stroke, sudden death, renal
death, diabetic foot complications and heart failure. All events included death unrelated to diabetes, as well as all
events related to diabetes.
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Results: During 6 years of follow up, there were 38 cardiovascular events, 50 strokes, 21
diabetes-related deaths and 113 diabetes-related events. High low-density lipoprotein
cholesterol was associated with incident cardiovascular events, and high glycated

Methods: This study was carried out as a post-hoc landmark analysis of a randomized,
controlled, multicenter, prospective intervention trial. We included 1173 elderly type 2
diabetes patients (aged 365 years) from 39 Japanese institutions who were enrolled in the
Japanese elderly diabetes intervention trial study and who could be followed up for 1 year.
A landmark survival analysis was carried out in which follow up was set to start 1 year after
the initial time of entry.

Aims: To evaluate the association of low-density lipoprotein, high-density lipoprotein
and non-high-density lipoprotein cholesterol with the risk of stroke, diabetes-related
vascular events and mortality in elderly diabetes patients.
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Although the importance of multiple risk factor intervention on type 2 diabetic complications has been shown
in the United Kingdom Prospective Diabetes Study,1,2
Kumamoto Study3 and Steno-2 Trial,4 the merits of
modifying blood lipid, blood pressure (BP) and hyperglycemia in elderly (>65 years) diabetic patients are
unclear. The Action to Control Cardiovascular Risk in
Diabetes (ACCORD) study showed that intensive
glucose-lowering therapy reduced the risk of non-fatal
myocardial infarction in patients with advanced type 2
diabetes and a high risk of cardiovascular disease, but
increased the risk of death.5 Severe hypoglycemia and
autonomic neuropathy also predicted cardiovascular
mortality in the Action in Diabetes and Vascular Disease:
Preterax and Diamicron MR Controlled Evaluation
(ADVANCE) and ACCORD studies, respectively.6,7
Non-high-density lipoprotein cholesterol (non-HDLC), a major atherogenic lipoprotein, was identiﬁed by the
National Cholesterol Education Program (NCEP)
Expert Panel as a secondary target for preventing coronary heart disease (CHD).8 Although the associations
between non-HDL-C and CHD, ischemic stroke, and
mortality are inconsistent,9–25 the predictive potential of
non-HDL-C for CHD or stroke might be similar to or
lower than that of low-density-lipoprotein cholesterol
(LDL-C) or total cholesterol (TC).18–23 In elderly diabetes
patients, the signiﬁcance of conventional risk factors
including BP, TC, LDL-C and glycated hemoglobin A1c
(HbA1c), and non-HDL-C has not been established.
The Japanese Elderly Diabetes Intervention Trial
(J-EDIT) is a randomized control trial evaluating the
efﬁcacy of multiple risk factor interventions on functional prognosis and development, and/or progression
of diabetic complications and cardiovascular disease
(CVD) in 1173 elderly type 2 diabetes patients enrolled
from 39 Japanese diabetes care institutions. No signiﬁcant risk reduction in cardiovascular events, stroke or
mortality was observed with intensive treatment.24
Because TC and HbA1c decreased with intensive treatment compared with conventional treatment during the
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A total of 1173 >65 years-of-age diabetic outpatients
were registered. Within 1 month, the patients were randomly allocated to intensive or conventional treatment
groups, as reported elsewhere.17 The treatment goal in
the intensive treatment group was HbA1c < 6.9%,
BMI < 25 kg/m2, systolic blood pressure < 130 mmHg,
diastolic blood pressure < 85 mmHg, HDL-C > 40 mg/
dL, serum triglycerides < 150 mg/dL and serum total
cholesterol < 180 mg/dL (or LDL-C < 100 mg/dL if
patients had CHD) or <200 mg/dL (or LDLC < 120 mg/dL if patients did not have CHD). If TC or
LDL-C treatment goals were not achieved, the physicians were advised to use atorvastatin. The conventional
treatment group continued their baseline treatment for
diabetes, hypertension or dyslipidemia, without a speciﬁc treatment goal.

Randomization and intervention

J-EDIT was organized between April and December
2000. Participants were recruited from diabetic outpatient departments at 39 representative hospitals in Japan
between March 2001 and February 2002. Written
informed consent was obtained from all participants
before screening as per the Helsinki Declaration.
The initial screening tests included body mass index
(BMI), BP, serum HbA1c, TC, triglycerides and
HDL-C. Eligibility criteria of the participants were: (i)
age 65–85 years; and (ii) HbA1c 3 7.9% or HbA1c 3
7.4%, unless they met the treatment goals of the study.
Major exclusion criteria included a recent myocardial
infarction or stroke, acute or serious illness, aphasia, or
severe dementia.

Participants

Methods

ﬁrst year,24 we carried out a landmark analysis 1 year
after study entry to evaluate the effects of glucose and
lipid control. In particular, we examined whether high
non-HDL-C was associated with increased risk of
stroke, diabetes-related mortality and total events.

complications,

Conclusions: Higher non-high-density lipoprotein cholesterol was associated with an
increased risk of stroke, diabetes-related mortality and total events in elderly diabetes
patients. Geriatr Gerontol Int 2012; 12 (Suppl. 1): 18–28.

hemoglobin was associated with strokes. After adjustment for possible covariables, nonhigh-density lipoprotein cholesterol showed a signiﬁcant association with increased risk of
stroke, diabetes-related mortality and total events. The adjusted hazard ratios (95% conﬁdence intervals) of non-high-density lipoprotein cholesterol were 1.010 (1.001–1.018,
P = 0.029) for stroke, 1.019 (1.007–1.031, P < 0.001) for diabetes-related death and 1.008
(1.002–1.014; P < 0.001) for total diabetes-related events.
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Venous blood was drawn for measurement of serum
glucose, HbA1c, TC, HDL-C and triglycerides at baseline, and at least twice a year. Plasma glucose was
measured by the glucokinase method, and HbA1c by
ion-exchange high-performance liquid chromatography. HbA1c was expressed as the international standard
value adjusted by the equation of HbA1c (Japan Diabetes Society [JDS]) (%) plus 0.4%. Serum insulin was
measured by an enzyme immunoassay method and TC,
triglycerides, HDL-C, blood urea nitrogen, serum
creatinine, uric acid, total protein and albumin by
established standard methods.
Blood pressure was measured with a mercury
sphygmomanometer using a cuff of appropriate size.
Diastolic BP was determined as Korotkoff phase V.
Body mass index was calculated as weight (kg) / height
(m)2.
Microangiopathy and macroangiopathy were assessed
at baseline and then annually. Fundoscopic examinations were carried out through dilated pupils by experienced ophthalmologists using direct ophthalmoscopy.
Retinopathy status was assessed by the Japanese Diabetes Complication Study method and classiﬁed into
ﬁve stages. According to mean urinary albumin-tocreatinine ratio (ACR; mg/mg creatinine) in two or three
successive urinalyses, diabetic nephropathy was classiﬁed as no nephropathy (ACR <30), microalbuminuria
(ACR 30–300) or persistent proteinuria (ACR 3 300 or
urinary protein 3 30 mg/dL). Diabetic neuropathy was
deﬁned as a loss of Achilles tendon reﬂexes and diminished vibration sensation, and/or neuropathic symptoms including paresthesia.

Measurements

Each participant had a standardized medical history
and physical examination at baseline, and every subsequent year. Standardized questionnaires were used to
obtain self-reported data on smoking and alcohol
habits, hypoglycemia frequency, nutritional status,
dietary habits, dietary adherence, self-efﬁcacy, activities
of daily livings, physical activities, comprehensive cognitive function, and psychological status. Functional
disabilities were assessed using the Tokyo Metropolitan
Institute of Gerontology Index of Competence.25 Folstein’s Mini-Mental State Examination was used to
assess comprehensive cognitive function including orientation, memory recall and calculations.26 Depressive
symptoms were evaluated using a short form of the
Geriatric Depression Scale 15.27 The frequency of mild
or severe hypoglycemia was assessed using questionnaires with mild hypoglycemia episodes including both
appearance and recovery from hypoglycemic symptoms.
Episodes of severe hypoglycemia were deﬁned as coma,
convulsion or incapacity of the patient sufﬁcient to
require another person’s assistance.

© 2012 Japan Geriatrics Society

Data are presented as means 1 SD or as proportions,
unless otherwise speciﬁed. Data was extracted from the
main database and analyzed using the SAS computer
program. Unpaired t-test and c2-test were used to
compare the baseline clinical characteristics of the two
treatment groups.
Uni- and multivariate survival analyses were carried
out using Cox proportional hazard regression models.
Landmark analyses were carried out to show the effects
of time-dependent factors and comprised a survival
analysis in which follow up started at the landmark time
1 year after study entry. Only patients who had survived
to the landmark time-point were included. Timedependent risk factors were evaluated at the landmark
time-point and analyzed as ﬁxed variables. P < 0.05 was
considered statistically signiﬁcant.

Statistical analyses

Fatal and non-fatal events identiﬁed during the
follow-up period were certiﬁed by at least two members
of the expert committee, blinded to the participants’
diagnosis and risk factor status.
Mortality related to diabetes was deﬁned as death from
atherosclerotic coronary heart disease (MI or heart
failure as a result of ischemia), sudden death, or death as
a result of stroke, renal failure, severe hyperglycemia or
hypoglycemia. Cardiovascular events were deﬁned as
new onset of MI, angina pectoris or coronary revascularization. Stroke included cerebral infarction and bleeding,
but not transient ischemic attacks. Total diabetes-related
events consisted of cardiovascular events, stroke, sudden
death, death as a result of renal failure, diabetic ulcers or
gangrene, or heart failure. Information on macroangiopathies was obtained from medical records.

End-points

Ischemic heart disease was diagnosed when the
patients had at least one of the following: (i) a history of
myocardial infarction (MI) characterized by a typical
clinical picture (chest pain, chest oppression and
dyspnea), typical electrocardiographic alterations with
occurrence of pathological Q waves and/or localized ST
variations, and typical enzymatic changes (creatine
phosphokinase [CPK] CPK-MB); and (ii) a history of
angina pectoris and a positive treadmill electrocardiography or positive postload cardiac scintigraphy conﬁrmed by coronary angiography. Stroke was deﬁned as
clinical signs of a focal neurological deﬁcit with rapid
onset that persisted 324 h, conﬁrmed by either brain
computed tomography or magnetic resonance imaging.
Peripheral vascular disease was deﬁned as either the
absence of dorsalis pedis or posterior tibial artery pulsation and an ankle – brachial index <0.8, or the presence of foot gangrene or ulcers.
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Clinical characteristics of participants at the landmark time

44.9
33.2
3.4
60.0

40.0
26.1
3.6
58.9

5.4:62.5:19.2:12.9

16.9
14.5
51.5:45.1:3.3
48.3:36.6:10.4:4.6

16.3
12.9
52.6:44.0:3.5
51.2:32.4:12.4:4.0
5.1:60.6:20.8:12.4

71.8 1 4.5
225 (45.3)
23.6 1 3.5
7.5 1 1.0*
136 1 15
74 1 9
197 1 33
131 1 97
56 1 17
119 1 30
143 1 32

Intensive treatment
(n = 497)

71.6 1 4.7
227 (45.8)
23.8 1 3.4
7.7 1 1.1
137 1 16
73 1 9
200 1 34
133 1 89
54 1 15
116 1 29
144 1 33

Conventional
treatment (n = 496)
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A total of 1173 >65 years-of age diabetic outpatients
were enrolled in the study. At the landmark time, 32
patients had died, 110 had dropped out or had no successive biochemical data and 37 were excluded because
of missing or incomplete data. Data of 993 patients (496
conventional treatment and 497 intensive treatment)
were used in the landmark analyses. At the landmark
time, there were no signiﬁcant differences in age, sex,
diabetes duration, BMI, BP, TC, triglycerides, HDL-C,
LDL-C or non-HDL-C (Table 1). As a consequence of
the interventions, HbA1c was signiﬁcantly lower in the
intensive treatment group (P < 0.05).
The clinical courses of HbA1c, systolic BP (SBP),
non-HDL-C, and LDL-C at the landmark time and
during follow up in the two treatment groups are shown
in Figures 1 and 2. There was a similar decrease in these
parameters in both groups during the follow-up period.
During the 6-year follow-up period, there were 38
cardiovascular events, 50 strokes, 21 diabetes-related
deaths and 113 diabetes-related events.
Table 2 shows a comparison of cardiovascular event
and mortality incidence during the follow-up period in
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groups stratiﬁed by age, sex, HbA1c, TC, LDL-C, nonHDL-C and SBP. Increased non-HDL-C was associated with an increased incidence of stroke (P = 0.059)
and total diabetes-related events (P = 0.020), but not

Figure 1 Clinical course of non-high-density lipoprotein
cholesterol (HDL-C) and low-density lipoprotein cholesterol
(LDL-C) in conventional and intensive treatment groups.
Non-HDL-C and LDL-C showed similar decreases in both
groups during the follow-up period after the landmark time.

(b)

(a)

*P < 0.05 vs conventional treatment group. BP, blood pressure; HDL, high-density lipoprotein; LDL, low-density lipoprotein;
OHA, oral hypoglycaemic agents; TC, total cholesterol.

General characteristics
Age at baseline (years)
Male (number, %)
Body mass index (kg/m2)
HbA1c (%)
Systolic BP (mmHg)
Diastolic BP (mmHg)
TC (mg/dL)
Triglycerides (mg/dL)
HDL-cholesterol (mg/dL)
LDL-cholesterol (mg/dL)
Non-HDL-cholesterol (mg/dL)
Complications
Ischemic heart disease (%)
Stroke (%)
Retinopathy (none : simple : proliferative, %)
Nephropathy (none : microalbuminuria : macroproteinuria :
chronic renal failure, %)
Diabetes treatment (diet alone : OHA : insulin : combination
of OHA and insulin, %)
Antihyperlipidemic agents (%)
Statin (%)
Fibrates (%)
Antihypertensive agents (%)

Table 1
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5.0% vs 4.8%
1.16 (0.58–2.34)
P = 0.673
5.6% vs 4.3%
0.71 (0.38–1.32)
P = 0.276
5.8% vs 4.6%
1.46 (0.76–2.77)
P = 0.254
5.9% vs 4.2%
1.48 (0.79–2.79)
P = 0.222
6.4% vs 3.3%
2.04 (1.03–4.06)
P = 0.040
6.0% vs 3.9%
1.53 (0.80–2.95)
P = 0.203
5.8% vs 4.5%
1.27 (0.67–2.37)
P = 0.465
4.5% vs 4.8%
1.06 (0.55–2.05)
P = 0.869
3.4% vs 6.0%
0.59 (0.30–1.17)
P = 0.130

8.2% vs 4.9%
1.06 (0.999–1.12)
P = 0.054
7.2% vs 4.6%
0.65 (0.37–1.13)
P = 0.124
8.1% vs 3.6%
2.35 (1.35–4.09)
P = 0.003
6.3% vs 5.3%
1.29 (0.74–2.26)
P = 0.374
6.4% vs 5.2%
1.48 (0.83–2.63)
P = 0.181
7.1% vs 4.4%
1.78 (0.98–3.23)
P = 0.059
5.0% vs 6.5%
0.70 (0.38–1.26)
P = 0.233
7.5% vs 5.0%
1.85 (1.06–3.25)
P = 0.032
6.2% vs 6.0%
1.27 (0.73–2.20)
P = 0.406

Stroke
2.9% vs 1.7%
1.80 (0.75–4.35)
P = 0.190
2.6% vs 1.6%
0.62 (0.26–1.47)
P = 0.278
1.9% vs 2.2%
0.94 (0.36–2.42)
P = 0.897
3.3% vs 0.8%
3.62 (1.33–9.88)
P = 0.012
2.9% vs 0.8%
3.98 (1.34–11.8)
P = 0.013
2.8% vs 1.3%
2.11 (0.82–5.45)
P = 0.121
2.3% vs 2.0%
1.11 (0.47–2.64)
P = 0.812
1.7% vs 2.1%
0.81 (0.32–2.03)
P = 0.650
2.1% vs 2.0%
1.04 (0.43–2.51)
P = 0.930

Mortality due to
diabetes
16.4% vs 11.9%
1.49 (1.01–2.21)
P = 0.044
15.5% vs 11.1%
0.67 (0.46–0.97)
P = 0.035
14.5% vs 11.5%
1.38 (0.94–2.02)
P = 0.101
15.1% vs 11.5%
1.39 (0.96–2.02)
P = 0.082
15.6% vs 10.9%
1.63 (1.11–2.39)
P = 0.013
15.8% vs 10.5%
1.58 (1.08–2.33)
P = 0.020
13.8% vs 13.2%
1.01 (0.69–1.47)
P = 0.959
14.0% vs 12.8%
1.24 (0.85–1.81)
P = 0.266
11.6% vs 14.9%
0.86 (0.59–1.26)
P = 0.434

All events related
to diabetes

22

兩

Figure 2 Clinical course of glycated hemoglobin A1c
(HbA1c) and systolic blood pressure (BP) in conventional
and intensive treatment groups. Decreases in HbA1c and
systolic BP were similar in the two groups during the
follow-up period after the landmark time.

(b)

(a)
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with cardiovascular events (P = 0.203). In contrast, high
LDL-C was signiﬁcantly associated with increased incidence of cardiovascular events (P = 0.04), diabetesrelated mortality (P = 0.013) and total diabetes-related
events (P = 0.013), but not with stroke (P = 0.181). High
HbA1c and SBP were also signiﬁcantly associated with
increased incidence of stroke (P = 0.003 and P = 0.032,
respectively).
The patients were divided into quartiles of possible
risk factors, and survival curves were compared using
age- and sex-adjusted Cox hazard regression models. As
shown in Figure 3a, the highest non-HDL-C quartile
(3163 mg/dL) had signiﬁcantly higher diabetes-related
mortality than the lowest (<122 mg/dL; P = 0.030) and
second highest (143–163 mg/dL; P = 0.019) quartiles.
Figure 3b shows that the total diabetes-related event
was also signiﬁcantly higher in the highest quartile
(3163 mg/dL) than either the lowest, second

Incidence, hazard ratios, 95% CI and P-values in univariate Cox regression analyses are shown. DBP, diastolic blood pressure;
HbA1c, glycated hemoglobin A1c; HDL-C, high-density-lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol;
SBP, systolic blood pressure, TC, total cholesterol.

DBP 3 75 mmHg vs
DBP < 75 mmHg

SBP 3 140 mmHg vs
SBP < 140 mmHg

HDL-C < 50 mg/dL vs
HDL-C 3 50 mg/dL

Non-HDL-C 3 140 mg/dL vs
Non-HDL-C < 140 mg/dL

LDL-C 3 115 mg/dL vs
LDL-C < 115 mg/dL

TC 3 200 mg/dL vs
TC < 200 mg/dL

HbA1c 3 8.4% vs
HbA1c < 8.4%

Men vs women

Age 3 75 years vs
age < 75 years

Cardio vascular
events

Table 2 Incidence of cardiovascular events, stroke and mortality after the stratiﬁcation by age, sex, glycated
hemoglobin A1c, lipids and blood pressures
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lowest or second highest quartiles (P = 0.003, P = 0.031
and P = 0.008, respectively). Stroke incidence tended
to be greatest in the highest non-HDL-C quartile
(P = 0.099; vs the lowest quartile, P = 0.076; vs the
second lowest quartile, P = 0.080; vs the second highest
quartile). Similarly, cardiovascular event also tended to
be increased in the highest non-HDL quartile compared with the second lowest (P = 0.065) and second
highest quartiles (P = 0.088).

Figure 3 Non-high-density lipoprotein cholesterol
(HDL-C) and mortality as a result of diabetes and total
diabetes events. The highest non-HDL-C quartile (3163 mg/
dL) had a signiﬁcantly higher mortality as a result of diabetes
than the lowest and second highest quartile (P = 0.030 and
P = 0.019, respectively). The accumulated incidence of total
diabetes events was also signiﬁcantly higher in the highest
non-HDL-C quartile (3163 mg/dL) than the lowest, second
lowest and second highest quartiles (P = 0.003, P = 0.031,
and P = 0.008, respectively).

(b)

(a)

兩
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Figure 4a and b show that cardiovascular event or
diabetes-related mortality incidence was greatest in the
highest LDL-C quartile (3136 mg/dL) and lowest in the
second lowest LDL-C quartile (99–116 mg/dL). This
suggested the existence of a J-curve incidence for stroke
according to LDL distribution.
Figure 5a and b show that the highest HbA1c quartile
(38.8%) had a signiﬁcant increase in the incidence of

Figure 4 Low-density lipoprotein cholesterol (LDL-C)
and mortality as a result of diabetes and incidence of
cardiovascular events. The incidence of cardiovascular events
or mortality as a result of diabetes was highest in the highest
LDL-C quartile (3136 mg/dL) and lowest in the second
lowest LDL-C quartile (99–116 mg/dL). This suggests the
existence of a J-curve incidence for stroke according to
LDL-C distribution.

(b)

(a)
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stroke and total diabetes-related events compared with
the second lowest HbA1c quartile (P = 0.003 for stroke
and P = 0.031 for total diabetes events). Interestingly,
stroke incidence was lowest in the second lowest HbA1c
quartile (7.3–7.9%) compared with the other three
quartiles, resulting in a J-curve incidence for stroke

Figure 5 Glycated hemoglobin A1c (HbA1c) and incidence
of stroke or all events related to diabetes. The highest
HbA1c quartile (38.8%) had an increased incidence of stroke
compared with the second lowest (P = 0.003), second highest
(P = 0.008) and lowest (P = 0.092) quartiles. The incidence of
stroke was lowest in the second lowest HbA1c quartile
(7.3–7.9%). This suggests the existence of a J-curve
incidence of stroke according to HbA1c distribution. The
highest HbA1c quartile (38.8%) had a signiﬁcant increase in
diabetes-related events compared with the second lowest
(P = 0.031) and second highest quartiles (P = 0.058), but not
the lowest quartile group.

© 2012 Japan Geriatrics Society

according to HbA1c distribution. Similarly, the highest
SBP quartile (3147 mmHg) had an increased incidence
of stroke and total diabetes-related events compared
with the second lowest SBP quartile (127–136 mmHg;
P = 0.013 for stroke and P = 0.023 for total diabetesrelated events; Fig. 6a,b). The incidence of stroke or
total diabetes-related events was also lowest in the

Figure 6 Systolic blood pressure (SBP) and incident of
stroke or all events related to diabetes. The highest SBP
quartile (3147 mmHg) had an increased incidence of stroke
compared with the second lowest (127–136 mmHg;
P = 0.013) and lowest (<127 mmHg; P = 0.083) quartiles. The
incidence of total diabetes events in the highest SBP quartile
(3147 mmHg) was signiﬁcantly greater than only the second
lowest quartile (P = 0.023). This suggests the existence of a
J-curve incidence of stroke according to SBP distribution.
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Age
Sex
HbA1c
Non-HDL-C
HDL-C
SBP

108

1.081
0.560
1.149
1.008
1.004
1.008

1.123
0.471
0.851
1.019
1.019
0.994

1.080
0.466
1.364
1.010
1.003
1.017

1.028
0.663
1.182
1.011
0.996
1.004

(1.038–1.125)
(0.376–0.834)
(0.957–1.378)
(1.002–1.014)
(0.991–1.017)
(0.996–1.019)

(1.023–1.232)
(0.188–1.180)
(0.516–1.402)
(1.007–1.031)
(0.991–1.047)
(0.966–1.023)

(1.016–1.148)
(0.255–0.850)
(1.093–1.701)
(1.001–1.018)
(0.985–1.022)
(0.999–1.035)

(0.955–1.107)
(0.328–1.342)
(0.856–1.631)
(1.000–1.021)
(0.973–1.019)
(0.983–1.026)

Hazard ratio (95%CI)

<0.001
0.004
0.136
0.005
0.532
0.215

0.015
0.108
0.526
<0.001
0.183
0.691

0.013
0.013
0.006
0.029
0.734
0.067

0.460
0.253
0.309
0.045
0.705
0.706

Signiﬁcance

© 2012 Japan Geriatrics Society

second lowest SBP quartile, showing a J-curve incidence
for stroke according to SBP distribution.
Table 3 shows the variables that were signiﬁcantly
associated with incident composite events. Using six
variables (age, sex, HbA1c, SBP, non-HDL-C and
HDL-C), non-HDL-C was signiﬁcantly and independently associated with increased risk of stroke, diabetesrelated mortality and total events. The adjusted hazard
ratios (95% CI) for non-HDL-C were 1.010 (1.001–
1.018, P = 0.029) for stroke, 1.019 (1.007–1.031,
P < 0.001) for diabetes-related mortality and 1.008
(1.002–1.017; P = 0.005) for total diabetes-related
events. When LDL-C was added to the model for total
diabetes-related events, non-HDL-C remained signiﬁcant (P = 0.007), whereas LDL-C did not. The signiﬁcant association between non-HDL-C and total
diabetes-related events persisted after the addition of
statin treatment to the model (P = 0.005).
High HbA1c was also independently associated with
incident stroke. Using six variables (age, sex, HbA1c,
SBP, LDL-C and HDL-C), LDL-C was the only signiﬁcant predictor for cardiovascular events (P = 0.045).
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The signiﬁcance of several risk factors, such as serum
lipid abnormalities and increased HbA1c, for stroke and
mortality has not been shown clearly in elderly type 2
diabetes patients. The present study used a landmark
analysis to show that non-HDL-C, SBP and HbA1c were
independent predictors for stroke development during a
6-year follow-up period. A weak, signiﬁcant association
between non-HDL-C and stroke was found in agreement with several prospective studies.9,10 In the Emerging Risk Factors Collaboration study on 302 430 people
from 68 long-term prospective studies, the hazard ratios
for ischemic stroke were 1.12 (95%CI:1.04–1.20) for
non-HDL-C and 1.02 (95%CI:0.94–1.11) for triglycerides. However, the hazard ratio for ischemic stroke was
approximately fourfold weaker than that for coronary
heart disease.9 The Women’s Health Study also showed
that compared with the lowest non-HDL-C quintile,
the highest quintile had multivariate-adjusted hazard
ratios for ischemic stroke of 2.45 (95%CI:1.54–3.91),
higher than the ratios for HDL-C or LDL-C10. These

Discussion

CVE, cardiovascular event; DBP, diastolic blood pressure; HbA1c, glycated hemoglobin A1c; HDL-C, high-density-lipoprotein
cholesterol; LDL-C, low-density lipoprotein cholesterol; MI, myocardial infarction; SBP, systolic blood pressure.

Total diabetes events
(CVE + stroke + sudden
death + renal death + diabetic
foot + heart failure)

Age
Sex
HbA1c
Non-HDL-C
HDL-C
SBP

21

Diabetes-related mortality

Age
Sex
HbA1c
Non-HDL-C
HDL-C
SBP

48

Stroke

Age
Sex
HbA1c
LDL-C
HDL-C
SBP

35

Signiﬁcant
variables

CVE (fatal MI + non-fatal
MI + angina pectoris + coronary
revascularization)

Number
of events

Table 3 Variables associated with incident composite events in multivariate Cox regression analyses after the
landmark time
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ﬁndings show non-HDL-C might be an important risk
factor for stroke, even in elderly diabetes patients.
We also showed that non-HDL-C predicted diabetesrelated mortality and total diabetes-related events. The
predictive power of non-HDL-C for mortality was
stronger in high-risk CHD patients associated with vascular intervention, chronic renal failure or diabetes
mellitus.11–15 In the Pravastatin or Atorvastatin Evaluation and Infection Therapy–Thrombolysis in Myocardial Infarction 22 Investigators (PROVE IT-TIMI 22)
trial on acute coronary syndrome patients receiving
either pravastatin 40 mg or atorvastatin 80 mg, nonHDL-C, HDL/TC and Apolipoprotein (Apo) B / Apo A1
predicted death or acute coronary events.11 In the
Bypass Angioplasty Revascularization Investigation
(BARI) Study, non-HDL-C was a strong and independent predictor of non-fatal MI and angina pectoris at
5 years compared with LDL-C or triglycerides, even
after adjustment for potential covariates in patients
undergoing angioplasty revascularization or bypasssurgery.12 Nishizawa et al. showed that non-HDL-C in
predialysis serum was a signiﬁcant and independent
predictor of cardiovascular mortality in hemodialysis
patients.13 In the European Community funded Concerted Action Programme into the epidemiology and
prevention of diabetes (EURODIAB) Prospective Complication Study, non-HDL-C, age, pulse pressure and
waist-to-hip ratio were independent predictors for allcause mortality in type 1 diabetes patients.14 Herman
et al. showed the discriminatory power of non-HDL-C
was similar to Apo-B in diabetes patients because of the
discriminant ratio and unbiased equation of equivalence.15 Non-HDL-C was also shown to be a better
predictor of CVD mortality or acute myocardial infarction (AMI) than LDL-C or TC.16–18 In the present study,
the predictive potential of non-HDL-C was stronger in
diabetic patients who had a residual risk beyond
LDL-C.
Our ﬁnding in the landmark study that patients with a
non-HDL-C > 163 mg/dL had a signiﬁcantly increased
incidence of stroke, diabetes-related death and total
events compared with those with a non-HDL-C <
122 mg/dL suggests that lipid lowering with a statin is of
considerable importance, even in the elderly diabetes
patients. This result is in agreement with a report from
the Japanese Circulatory Risk in Communities Study19
showing an association between non-HDL-C and CHD
incidence, with the greatest discriminative power at nonHDL-C > 140 mg/dL. In contrast, in the National cholesterol education program-III (NCEP-III) guidelines,
the optimal goal of non-HDL-C in CHD patients was
<100 mg/dL.17 The decrease in non-HDL-C after the
landmark time in both our intensive and conventional
treatment groups might represent an effect of statin
treatment, and might also explain the differences in
events described here. In the Collaborative Atorvastatin
© 2012 Japan Geriatrics Society

Diabetes Study, treatment decreased both LDL-C and
non-HDL-C, leading to prevention of stroke and cardiovascular events.28 The present results suggest that even in
elderly high-risk diabetes patients, a reduction of nonHDL-C using a statin might be beneﬁcial for preventing
CVD, stroke and mortality.29
The reason for the lack of signiﬁcant associations
between non-HDL-C and cardiovascular events remains
unclear. In contrast, LDL-C was a signiﬁcant predictor
of cardiovascular events in the present study. The differences in predictive power of non-HDL-C and LDL-C
for CVD and stroke might reﬂect variability in the
vulnerability of cerebral and coronary arteries to lipoproteins. Non-HDL-C in combination with a Apo-B100,
remnant lipoproteins and small, dense lipoproteins
might be involved in stroke events as a consequence of
biological actions beyond LDL-C. Alternatively, the predictive power of non-HDL might be affected by age,20
sex,21,22 ethnicity23 and lifestyle habits.
The present data showed high HbA1c predicted
stroke in elderly people with type 2 diabetes. In a
Finnish elderly cohort, HbA1c and fasting, and 2-h
glucose predicted stroke events.30 In the Diabetes
among Indian Americans (DIA) study, HbA1c and
smoking were predictors for stroke in men without
previous stroke, whereas therapy with insulin plus oral
agents predicted stroke in men with a history of
stroke.31
In contrast, stroke incidence in the present study was
lowest in the second lowest HbA1c quartile (7.3–7.9%),
resulting in a J-curve incidence for stroke according to
HbA1c distribution. The study on the UK General Practice Database showed low and high HbA1c were both
associated with increased large-vessel disease and allcause mortality in 27 965 diabetic patients,32 possibly
because of hypoglycemia, leading to arrhythmia, cardiovascular autonomic abnormalities, QT prolongation,
and induction of prothrombotic and proinﬂammatory
markers. Moderately abnormal glucose control with
HbA1c around 7.5% (JDS, 7.1%) with no hypoglycemia
during follow up might have a beneﬁcial effect on stroke
in high-risk, elderly diabetic patients.
Similarly, the lowest incidence of stroke and total
diabetes events in the second lowest SBP quartile (127–
136 mmHg), and the lowest incidence of cardiovascular
events and total diabetes events in the second lowest
LDL-C quartile (99–116 mg/dL) suggest the existence
of a J-curve. The J-curve effect of BP lowering has been
reconsidered recently, with recommendation that
aggressive BP control should be undertaken carefully in
high-risk, older diabetes patients.33,34 A review of observational studies shows a trend where all-cause mortality
was highest when TC was lowest.35 Only a few randomized control trials have not provided evidence of an
effect of lipid-lowering treatment on mortality in
380 years-of-age patients.35 Although it is not possible
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1 UK Prospective Diabetes Study (UKPDS) Group. Intensive
blood-glucose control with sulphonylureas or insulin
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Previous studies have assessed the risk factors for falls in
community-dwelling elderly,1–3 but not in geriatric outpatients, and history of falls, physical ability and living
environment were found to be predictors of falls. Outpatients have different characteristics from communitydwelling elderly, and previous studies have not assessed
whether medical comorbidity and therapeutic drugs

doi: 10.1111/j.1447-0594.2011.00783.x
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might be risk factors for falls. Falls in patients on medication are complicated, because some drugs, such as
aspirin, can cause serious bleeding when they have injurious falls, and others, such as antihypertensive4 and
hypoglycemic5,6 agents, can cause falls.
Previously, we reported that polypharmacy was associated with the tendency for falls using four indices of
fall tendency in a cross-sectional setting in geriatric
outpatients,7 though that study did not evaluate fall
occurrences, and also not in a longitudinal manner.
Therefore, we aimed at investigating whether polypharmacy was predictive of fall occurrences in a prospective
fashion. For this purpose, we followed geriatric outpatients for up to 2 years, and assessed whether polypharmacy is a risk for fall occurrence, together with other
risks.

Keywords: bone/musculo-skeletal, elderly, falls, geriatric medicine, internal medicine,
polypharmacy.

Conclusion: In geriatric outpatients, polypharmacy is associated with falls. Intervention
studies are needed to clarify the causal relationship between polypharmacy, comorbidity
and falls. Geriatr Gerontol Int 2012; 12: 425–430.

Results: A total of 32 patients experienced falls within 2 years. On univariate analysis,
older age, osteoporosis, number of comorbid conditions and number of drugs were
signiﬁcantly associated with falls within 2 years. On multiple logistic regression analysis,
the number of drugs was associated with falls, independent of age, sex, number of
comorbid conditions and other factors that were signiﬁcantly associated in univariate
analysis. A receiver–operator curve evaluating the optimal cut-off value for the number of
drugs showed that taking ﬁve or more drugs was a signiﬁcant risk.

Methods: A total of 172 outpatients (45 men and 126 women, mean age 76.9 1 7.0 years)
were evaluated. Physical examination, clinical history and medication proﬁle were obtained
from each patient at baseline. These patients were followed for up to 2 years and falls
were self-reported to their physicians. The factors associated with falls were analyzed
statistically.

Objective: To investigate the predictors of falls, such as comorbidity and medication, in
geriatric outpatients in a longitudinal observational study.
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Values are expressed as mean 1 standard deviation.
In order to analyze the relationship between falls and

Data analysis and statistical methods

The present study was approved by the Institutional
Review Board of the Research Institute of Aging
Science. We obtained written consent from all participants and/or their guardians.

Ethical consideration

After enrolment, the patients were examined for two
indices to investigate the fall tendency. These were (i) a
questionnaire of the 22 items portable fall risk index;8
and (ii) the 13 points simple screening test to assess the
fall tendency.3

Indices of fall tendency

During the follow-up period, the patients and their
family members responded to the annual questionnaire
asking about the occurrence of falls within the past year.
The questionnaire was repeated for 2 years.

Occurrence of falls

From 2006 to 2007, a total of 190 consecutive patients
aged 65 years or older who were receiving treatment for
chronic diseases, such as hypertension, dyslipidemia,
diabetes and osteoporosis, who were seen every
2–4 weeks at the outpatient clinic of the Research Institute of Aging Science, Tokyo, were enrolled. All the
patients were able to walk independently and their condition was stable. Patients who had acute illness or overt
dementia were excluded. Anthropometric and medical
information including past history of stroke, myocardial
infarction, malignancy and prescribed drugs was
obtained from each patient at baseline from the medical
chart recorded by the physician in charge. However, 18
patients were excluded, because they were lost to follow
up soon after enrolment and the medical information
was not fully obtained. All prescribed drugs had not
been changed in the included patients for at least
2 months before enrolment. The patients were followed
up for 2 years.

Patients

Methods

The validity of two novel indices of fall tendency, the
22 items fall risk index8 and the 13 points simple screening test,3 which were used in our previous study, have
been conﬁrmed in community-dwelling elderly, but not
in geriatric outpatients. Therefore, in the present investigation, the association of these two indices with falls
was also evaluated to conﬁrm their validity in geriatric
outpatients in a longitudinal study.

© 2011 Japan Geriatrics Society

Baseline medical information and two indices of fall
tendency were evaluated in 172 patients (Table 1).
Drugs prescribed in less than 5% of the patients are not
shown. Because only patients who were in a stable
condition and were able to walk independently were
included, patients with Parkinson’s disease, severe
paresis or painful arthralgia were not included. Calcium
channel blockers prescribed in the present study
were all long-acting agents, and the prescribed aspirin
dosage was 100 mg in all cases. Only a few patients were
receiving insulin therapy, sulfonylureas, angiotensin
converting enzyme inhibitors, b-blockers, a-blockers,
non-steroidal anti-inﬂammatory drugs or anticoagulants. No patients were taking neuroleptics or antiparkinsonian drugs.
After 1 year, all patients, except for one who died of
congestive heart failure, were followed up (n = 171,
follow-up rate 99.4%). Falls occurred in 22 patients.
Only a higher age was associated with falls within 1 year
on univariate analysis (non-fallers: 76.4 1 6.8 years,
fallers: 81.0 1 6.9 years, P = 0.004).
After another year (2 years after enrolment), one
patient had died of lung cancer, and ﬁve patients were
lost to follow up. A total of 165 patients were evaluated
(follow-up rate 95.9%), and 10 patients had fallen
during the second year; thus a total of 32 patients had
fallen within 2 years. As shown in Table 2, higher
age, osteoporosis, number of comorbid conditions and
number of drugs were signiﬁcant factors associated with
falls. To determine the association of falls with these
signiﬁcant factors, multivariate logistic regression
analysis was carried out, and as shown in Table 2, the
number of drugs was the only factor that was signiﬁcantly associated with falls within 2 years.
As polypharmacy was assumed to be a risk for falls
within 2 years, the cut-off of the number of the drugs
was analyzed. Figure 1 shows the ROC curves to deﬁne
the optimal cut-off point in relation to falls within

Results

comorbidity or drugs, variables were compared using
Student’s t-test or c2-test as appropriate. Signiﬁcant
factors found in univariate analysis were included in
multivariate logistic regression analysis to determine
the association of falls with other variables. Receiver–
operating curve (ROC) analysis was carried out to identify the optimal cut-off value of the number of drugs
for predicting falls within 2 years. The value with the
highest sum of sensitivity and speciﬁcity was used as the
optimal cut-off value. Logistic regression analysis was
carried out to assess the validity of the two indices of fall
tendency, adjusted by age and sex. P-values <0.05 were
considered statistically signiﬁcant. Data were analyzed
using JMP version 8.0.1 (SAS Institute, Cary, North
Carolina, USA).
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76.3 1 6.9
22.7 1 3.3
1.8 1 1.1
2.8 1 2.7
72.9%
62.4%
47.3%
12.8%
30.8%
2.3%
0.8%
5.3%
33.3%
33.3%
23.5%
19.0%
4.6%
3.8%
5.3%
16.7%

80.0 1 6.9
22.7 1 3.1
2.3 1 0.9
4.9 1 2.5
78.1%
71.8%
40.6%
18.8%
56.3%
9.4%
6.3%
3.1%
46.9%
37.5%
28.1%
24.1%
9.4%
12.1%
12.1%
28.1%

Fallers
(n = 32)
0.007
0.98
0.009
<0.0001
0.66
0.41
0.56
0.40
0.01
0.09
0.10
0.99
0.16
0.68
0.65
0.61
0.38
0.80
0.23
0.14

P-value (Fallers vs.
Non-fallers)

1.08
1.39
3.12
1.63
1.29
5.04

© 2011 Japan Geriatrics Society

2 years: the area under the ROC was 0.731, and the
optimal cut-off value of the number of drugs was ﬁve
(sensitivity 0.576, speciﬁcity 0.788). Logistic regression
analysis showed that taking ﬁve or more drugs was
signiﬁcantly associated with an increased risk of falls
(odds ratio 4.5, 95% CI 1.7–12.2) after adjustment for
age, sex, osteoporosis and number of comorbid conditions (Table 2).
Also, the association between falls and two indices of
fall tendency was evaluated to conﬁrm the validity of
each index in geriatric outpatients. As both indices
included the questionnaire asking whether patients

1.06
0.98
2.76
0.90
1.30
–

(0.99–1.13)
(0.29–3.23)
(0.92–7.38)
(0.55–1.47)
(1.08–1.57)*

Adjusted odds
ratio (95% CI)
1.06
0.75
3.02
0.99
–
4.50
(1.66–12.2)†

(0.99–1.13)
(0.23–2.38)
(0.96–6.15)
(0.62–1.56)

Adjusted odds
ratio (95% CI)
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were “taking ﬁve or more drugs,” the number of drugs
was excluded from this analysis because of duplication
in the statistical model. As shown in Table 3, the 22
items fall risk index showed a tendency towards an
association with falls within 2 years, odds ratio 1.12
(95% CI 1.00–1.26; P = 0.05), whereas the 13 points
screening test was signiﬁcantly associated with falls after
adjustment for age, sex and other factors signiﬁcantly
associated in the univariate analysis. Therefore, these
indices are considered to be good predictors of falls in
geriatric outpatients, as has been shown in communitydwelling elderly subjects.

(1.03–1.13)†
(0.56–3.48)
(1.43–6.84)†
(1.14–2.32)*
(1.12–1.48)‡
(2.25–11.3)‡

*P < 0.05, †P < 0.005, ‡P < 0.0005. CI, conﬁdence interval.

Age (/1 year)
Sex (male = 0, female = 1)
Osteoporosis (n = 0, Y = 1)
No. comorbid conditions (/disease)
No. drugs (/drug)
Five or more drugs (n = 0, Y = 1)

Unadjusted odds
ratio (95% CI)

Table 2 Logistic regression analysis of association of falls within 2 years with age, sex, other signiﬁcant factors
found in univariate analysis, and polypharmacy

Values are expressed as mean 1 SD (n = 165).

77.0 1 7.0
22.7 1 3.2
1.9 1 1.1
3.2 1 2.8
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–

Non-fallers
(n = 133)

Characteristics and univariate analysis of association with fallers and non-fallers within 2 years and risk

Age (years)
Body mass index (kg/cm2)
No. comorbid conditions
No. drugs
Female (n = 122)
Hypertension (n = 106)
Dyslipidemia (n = 76)
Diabetes (n = 23)
Osteoporosis (n = 59)
History of stroke (n = 6)
History of myocardial infarction (n = 3)
History of cancer (n = 8)
Calcium channel blocker (n = 59)
Angiotensin II receptor blocker (n = 56)
Statin (n = 40)
Aspirin (n = 31)
Bisphosphonate (n = 9)
H2-blocker (n = 9)
Proton pump inhibitor (n = 11)
Hypnotic (n = 31)

Total

Table 1
factors
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1.08
1.39
3.12
1.63
1.23
1.19

(1.03–1.15)**
(0.56–3.48)
(1.43–6.84)**
(1.14–2.32)*
(1.11–1.37)***
(1.06–1.33)**
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*P < 0.05, **P < 0.005, ***P < 0.0005. CI, conﬁdence interval.

Age (/year)
Sex (male = 0, female = 1)
Osteoporosis (n = 0, Y = 1)
No. comorbid conditions (/disease)
Fall risk index (/item)
Simple screening test (/point)

Unadjusted odds
ratio (95% CI)

1.06
0.75
2.56
1.24
1.12
–

1.06
0.79
2.61
1.32
–
1.14

(1.01–1.29)*

(1.00–1.13)
(0.24–2.56)
(0.98–6.95)
(0.88–1.97)

Adjusted odds
ratio (95% CI)

© 2011 Japan Geriatrics Society

(0.99–1.13)
(0.23–2.43)
(0.96–6.82)
(0.83–1.86)
(1.00–1.26)

Adjusted odds
ratio (95% CI)

Table 3 Logistic regression analysis of association between 2-year fall occurrences with two indices of fall
tendency; 22 items fall risk index and 13 points simple screening test

The risk of falls has been assessed in communitydwelling elderly, and history of falls, physical ability and
living environment were found to be predictors of falls.
Also, in nursing home residents, cognitive function, gait
disturbance and urinary incontinence are reported to be
risk factors for falls,9,10 and length of stay, disease condition, surgical procedures and some speciﬁc drugs are
reported to be risk factors in hospital inpatients.11,12
Nevertheless, the risks in geriatric outpatients have not
been sufﬁciently assessed, although assessment of fall
risk in geriatric outpatients is important; their medical
conditions or drugs might cause falls, and drugs, such as
antiplatelet agents or anticoagulants, might cause critical
bleeding after a fall. Also, physicians could prevent falls
in their patients by giving advice during regular consultations, if risk factors are identiﬁed.

Discussion

Figure 1 Receiver–operating curves to deﬁne optimal
cut-off value of number of drugs at baseline in relation
to falls within 2 years. Area under the curve was 0.731,
optimal cut-off value of the number of drugs was ﬁve
(sensitivity = 57.6%, speciﬁcity = 78.8%).

In our previous cross-sectional study assessing geriatric outpatients, polypharmacy was signiﬁcantly correlated with indices of fall tendency, and the present
follow-up study of geriatric outpatients showed the
impact of polypharmacy on falls within 2 years. Statistical analyses showed that polypharmacy was a risk
factor for falls, independent of age, sex and comorbidity.
Besides polypharmacy, several medications and
comorbid conditions have been reported as risks
for falls.13–22 Among these, diabetes,5,6 insomnia,13
hypnotics,13–15 antiarrhythmics22 and antihypertensive
agents14 were not signiﬁcantly associated with fall risk in
the present study. Just 11 patients (45.9% of diabetic
patients) were prescribed hypoglycemic agents, such as
a sulfonylurea (n = 8) or insulin (n = 3), and the relatively
low rate of prescription of hypoglycemic agents might
have affected our result. Neither hypnotics nor antihypertensives were associated with falls. This result might
be a result of the small sample size. Anti-arrhythmics
were taken by just three patients (digoxin: n = 2, class
IA anti-arrhythmic drug: n = 1). Other drugs, such as
major tranquillizers,14 antidepressants17,18 and antiparkinsonian agents,19,22 might increase fall risk; however,
no patient used these drugs in the present study. In the
present study, most of the patients were in a stable
condition throughout the 2 years, though their drugs
were changed gradually according to their medical conditions during the observation period. We only used the
number of drugs at baseline for statistical analysis;
however, the number of drugs increased from 3.2 1 2.8
to 3.9 1 3.0 during the 2 years. There were 17 patients
whose number of drugs had been decreased, 70 patients
not changed and 78 patients increased. The number
of drugs after 2 years was also associated with falls
(P < 0.0005). The optimal cut-off point for the number
of drugs was again ﬁve (area under ROC curve 0.780,
sensitivity 0.576, speciﬁcity 0.788). Furthermore, the
changes in number of drugs were also associated
with falls (P < 0.05), and the optimal cut-off point
for the change in number of drugs was +1 (area under
ROC curve 0.649, sensitivity 0.727, speciﬁcity 0.409).

T Kojima et al.

Annual Report in 2011

151

© 2011 Japan Geriatrics Society

Consequently, polypharmacy, especially taking ﬁve or
more drugs, should be considered a risk for falls.
There were several limitations of the present study.
First, the falls were self-reported by the patients.
Although all the patients had no overt dementia,
they might have forgotten the incident of falling. We
attempted to count the total fall occurrences in
each patient; however, we could not differentiate the
repeated falls in the second year from the fall occurrence in the ﬁrst year. In fact, we asked 22 patients
who reported falls in the ﬁrst year about fall occurrence during the second year, but they did not
accurately recall whether they experienced falls in
the ﬁrst or second year. Second, ﬁve patients were
lost to follow up at 2 years for unknown reasons.
The follow-up ratio was acceptable, although some of
the patients might have fallen, have been no longer
able to come to the clinic and moved to nursing
homes. This might have slightly inﬂuenced the
result. Also, the cause of falls in polypharmacy patients
is not explained. Potentially inappropriate medications,
which could cause adverse drug reactions, are usually
seen in patients with polypharmacy, and falls might
be the consequence of adverse drug reactions,
such as dizziness, instability and light-headedness.
Pathophysiological assessments and drug-reducing
interventions are expected to elucidate the causal
relationship.
Additionally, we showed that the 22-item fall risk
index and its simple screening test were useful to
predict falls in geriatric outpatients. Although both
indices have been validated in community-dwelling
elderly people, the present ﬁnding also showed their
association with fall risk among geriatric outpatients.
The difference of statistical signiﬁcance between fall
risk index and simple screening test might be a result
of small sample size or the difference in the contribution of each item to total scores between the two
indices. “Taking ﬁve or more drugs” accounts for only
one item out of the 22-item fall risk index; in contrast,
the same questionnaire accounts two points in the
13-point simple screening test. Because polypharmacy
was a strong risk factor of falls in elderly outpatients in
the present study, the proportion of polypharmacy in
the scores might have caused the discrepancy. Taken
together, it is likely that 13-point screening test was
more suitable to our subjects who were taking several
medicines.
In summary, the present study showed that geriatric
outpatients with polypharmacy were at a high risk of
falls, especially those receiving ﬁve or more drugs. Our
ﬁnding might add new information for pharmacotherapy and geriatric research in elderly patients with
chronic diseases. Intervention studies examining the
effect of drug reduction for the prevention of falls are
required in the future.
兩 429
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Results: Factor analysis with the factor number 3 led to deriving three dietary patterns
(healthy type, snack type and greasy type). The relationship between these patterns and
overall mortality or diabetes-related death was investigated. Although not statistically
signiﬁcant, there was a lower tendency of overall mortality and diabetes-related deaths for
the healthy type dietary pattern. When the tendencies of overall mortality were analyzed for
“young-old,” who are younger than 75 years-of age, and “old-old” of over 75 years-of-age,
the mortality rate for the greasy type and healthy type dietary patterns were nearly the same
and higher than the snack type dietary pattern in young-old. In contrast, in old-old, a
higher mortality rate was reported for the greasy type dietary pattern and a lower mortality
rate was reported for the healthy type dietary pattern. The hazard ratio by Cox regression
analysis for greasy type to healthy type in old-old was 3.03 (P = 0.04, CI 1.07–8.57).
Furthermore, in old-old, as vegetable consumption increased, the lower the tendency for

Methods: We investigated relationships between that of overall mortality and dietary
pattern, and diabetes-related deaths and dietary pattern as observed among 912 registered
cases of the J-EDIT study, which is a prospective follow-up study of elderly Japanese type 2
diabetic patients.

Aim: To assess the effect of dietary patterns on all deaths and diabetes-related deaths in
the Japanese Elderly Diabetes Intervention Trial (J-EDIT).
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The relationship between diet and health is an ancient
interest, and nutritional epidemiology is one of the
important branches of epidemiology.1 In the study of
circulatory disease since World War II, “associations
between food and disease” has become one of the major
research topics, yielding important study results such as
the over consumption of salt and saturated fatty acids
being risk factors for arteriosclerosis.2–4
According to the Vital Statistics Survey, and the
National Health and Nutrition Survey by the Japanese
Ministry of Health, Labor and Welfare, the disease
frequency patterns of modern Japanese are becoming
similar to that of Europe and the USA, with the Westernization of diet characterized by increased meat and
fat consumption. Studies on Japanese immigrants who
moved to the USA and other countries showed that
in the younger generations, their dietary and disease
patterns resemble that of the general population in the
country they live in, as observed in second generation Japanese and, to a greater degree, in the third
generation.5
The recent research has focused more on dietary
patterns to investigate the relationship between disease
and diet, rather than the individual food, such as meat
and fat or nutrient factors. We have seen favorable
results of these approaches, such as the “Mediterranean
diet” and “Dietary Approach to Stop Hypertension
(DASH) diet,” that were reportedly effective in reducing
atherosclerosis.6–11
Based on these background ﬁndings, we have planned
an explanatory study on the relationship between
dietary pattern and mortality with the cases registered
in a randomized comparative study of elderly diabetes
patients and healthy life expectancy, the Japanese
Elderly Diabetes Intervention Trial (J-EDIT.) We would
like to caution that we present this study as an explanatory study based on 1000 participants from J-EDIT;
as the majority of reports statistically investigated the
effectiveness of dietary pattern had subject populations
of tens of thousands to hundreds of thousands, and it

Introduction
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At the time of patient registration, information such as
health history, anthropometric measurements (body

Clinical measurements and end-points

For the 912 patients that submitted consent at the start
of survey, the nutritional survey was carried out using a
questionnaire for the frequency of food intake developed by Yukio Yoshimura et al. of Shikoku University.13
Various data were obtained; however, for the present
study, we focused on the data for the amount of food
intake that classiﬁed the food into 16 classes adjusted
for the energy contents (see Table 1).

Data on diet

The data at study registration and for the events from
the subgroup of 912 cases with valid responses to
the nutritional survey in J-EDIT were analyzed as the
subjects.
The study design and the details of J-EDIT are
described in the article by Araki et al.12 in the present
issue of the journal, and the details of the questionnaire
for the nutritional survey are described in the article
by Yoshimura et al.13 and Kamada et al.14 Following is
a brief outline of the study: J-EDIT studied elderly
type 2 diabetes patients, randomizing them to standard
therapy or intensive therapy. It was a prospective randomized controlled trial that followed the patients for
6 years. A total of 39 facilities throughout Japan participated, and 1173 patients were registered from March
2001 to February 2002.
After the sixth year of follow up, the drop-out rate was
8.9%,12 but considering that the participants are elderly,
the follow-up rate is excellent (death is treated as a
cut-off in the calculation for the drop-out rate).

Participants and follow up

Methods

was unknown how strongly we were able to hypothetically conﬁrm the results.

Keywords: dietary pattern, elderly type 2 diabetes mellitus, mortality, sugar- fat- and
meat-rich diet, vegetable- and ﬁsh-rich diet.

Conclusions: The greasy type dietary pattern with an increased amount of sugar, fat and
meat led to poor life prognosis for elderly Japanese type 2 diabetic patients. The healthy
type dietary pattern rich in vegetable and ﬁsh, which is similar to the Mediterranean diet
and Dietary Approach to Stop Hypertension diet, was suggested to improve life prognosis.
Geriatr Gerontol Int 2012; 12 (Suppl. 1): 59–67.

overall mortality, and the more ﬁsh that was consumed, the overall mortality signiﬁcantly
decreased (P = 0.020) in the tertile.
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-0.20002
-0.32125
-0.20527
0.04851
-0.09534
0.45972
-0.35434
-0.30199
0.0019
0.03519
-0.07672
-0.16649
-0.3489
0.72903
0.31668
0.21014

-0.62273
0.26514
0.43822
0.55776
0.46833
0.21467
-0.04934
0.4124
0.2742
0.32309
0.16768
0.18651
-0.04679
-0.0528
-0.09866
-0.21447

-0.01381
-0.00282
0.06179
0.02085
-0.65543
-0.09459
0.38596
0.00396
0.67618
0.66522
0.54044
-0.36263
0.40058
0.11449
0.02962
-0.00566
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For the nutritional data, the overall tendency was
studied by principal component analysis. Based on this
result, oblique factor analysis (Promax rotation) with the
factor number of three was carried out. From the results
of factor analysis, three dietary patterns were extracted,
and the background data for each dietary pattern were

Statistical analysis

height, bodyweight, waist and hip circumferences)
and blood biochemical examination were obtained.
End-points were death as a result of myocardial
infarction, cardiac sudden death, cerebrovascular disorders, renal failure, hypoglycemia or hypoglycemia,
unexpected accident, malignant neoplasm, pneumonia
and other causes. For analysis, we created two groups
as follows, which were treated as composite endpoints:
(i) all deaths – included nine kinds of all fatal events;
and (ii) diabetes-related deaths – out of nine fatal
events, ﬁve kinds including myocardial infarction,
cardiac sudden deaths, cerebrovascular disorders, renal
failure and deaths caused by hypoglycemia or hyperglycemia were selected. For analyzing diabetes-related
deaths, four kinds of deaths other than diabetesrelated deaths (unexpected accident, malignant neoplasm, pneumonia an other causes) were treated as
cut-offs.

Rotation method: Promax (power = 3). Factor 1 vegetables,
other vegetables, seaweed, ﬁsh: “healthy”. Factor 2 sugar,
cake, potato, fruit, less grain: “snack”. Factor 3 meat, fat:
“greasy”.

Grains
Nuts
Potato
Sugar
Cake
Fat
Beans
Fruit
Vegetables
Other vegetables
Seaweed
Seasoning
Fish
Meat
Egg
Milk

Factor3

Factor pattern
Factor1
Factor2

Table 1 Factor analysis of Food Frequency
Questionnaire Based On Food Groups data

兩

61

First, the principal component analysis was carried out
(data not shown). The cumulative contribution ratio
was approximately 33% up to the third eigenvector, and
54% up to the sixth eigenvector. For the ﬁrst eigenvector, there was a great contribution from green and
yellow vegetables, other vegetables and mushrooms,
seaweeds, ﬁsh, and beans. For the second eigenvector,
the contribution from sugars, fats and meats was great.
The third eigenvector was fruits, nuts, sweets (confectionaries), seasonings and articles for tastes. It was difﬁcult to extract clear characteristics for the fourth
eigenvector or greater.
From these results, we classiﬁed the dietary patterns
into three groups, and carried out the factor analysis of
three factors. Table 1 shows the results of the Promax
rotation.
We interpreted these results suggest that group one is
subjects who consume a large amount of green and
yellow vegetables, other vegetables and mushrooms,
seaweeds, ﬁsh, and beans; thus we determined the
group as the ﬁsh and vegetable type. The third group
was interpreted as the meat-diet type, consuming a large
amount of meats and fats. The second group was
notable for the intake of sweets, potatoes and fruits,
with a large amount of ﬁsh and meat consumption
and a low amount of grain; thus we determined that
group as the snack and side-order type. We called the
ﬁrst group the “healthy type,” the second group “snack
type” and the third group “greasy type” based on their
characteristics. The numbers of subjects in each group
were: 328 in healthy type, 268 in snack type and 316 in
greasy type.

Dietary patterns

The detailed report on nutrition as a whole is reported
in the present issue of the journal by Yoshimura et al.
and Kamada et al.13,14 In these reports, using the data of
food intake that classiﬁed food into 16 classes, multivariable analysis was carried out, and from the dietary
pattern obtained, the relationship to mortality was
studied. Although the study design for the J-EDIT was
a randomized control study by two groups, in which
elderly diabetes patients were randomly allocated to
standard therapy or intensive therapy,12 there was no
signiﬁcant difference in the distribution of dietary patterns in the two groups (data not shown); therefore, we
combined the two groups and analyzed them as a single
cohort in the present.

Results

described. Also, Cox regression analysis including
several adjustment factors was carried out.
All analysis was carried out using SAS version 9.2 (SAS
Institute, Cary, NC, USA).

Dietary pattern and mortality in elderly DM
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41 (15.3)
33 (12.3)
21 (7.8)
185 (69.0)
62 (23.1)
119 (44.6)
152 (57.4)
36 (14.3)
75 (29.9)
140 (55.8)

51 (15.6)
34 (10.4)
39 (11.9)
189 (57.6)
100 (30.5)
117 (36.1)
189 (58.3)
48 (15.5)
85 (27.4)
177 (57.1)

Mean (SD)
155.2 (8.5)
58.9 (10.1)
24.4 (3.5)
84.6 (9.8)
94.1 (7.8)
8.1 (0.9)
166.4 (50.4)
202.1 (35.7)
137.0 (75.0)
56.0 (19.2)
118.6 (32.8)
135.2 (16.0)
74.6 (10.0)
4.2 (0.3)
0.9 (0.6)
215.1 (558.7)
65.4 (21.7)

155.1 (8.0)
56.8 (9.6)
23.6 (3.2)
82.7 (10.2)
93.6 (8.1)
8.0 (0.8)
166.3 (48.5)
202.5 (34.3)
124.3 (70.8)
57.1 (18.9)
121.8 (29.1)
137.8 (15.7)
74.8 (9.7)
4.2 (0.4)
0.8 (0.2)
198.2 (586.1)
66.3 (17.0)

Mean (SD)

Greasy (n = 316)

49 (16.4)
99 (33.1)
151 (50.5)

30 (9.5)
184 (58.2)
102 (32.3)
124 (39.4)
175 (55.7)

55 (17.4)
49 (15.5)

156.4 (9.0)
58.4 (10.3)
23.6 (3.4)
84.3 (10.3)
93.9 (7.9)
8.1 (1.0)
169.4 (51.9)
203.4 (36.0)
140.1 (114.5)
55.9 (16.6)
120.5 (31.5)
136.2 (15.9)
75.2 (10.0)
4.2 (0.3)
0.8 (0.3)
209.3 (581.7)
66.2 (18.9)

Mean (SD)

160/156
71.9 (4.66)

0.50

0.11
0.79

0.027*4

0.74
0.14

0.09
0.027*2
0.02*3
0.06
0.69
0.66
0.71
0.90
0.06
0.67
0.47
0.14
0.78
0.08
0.06
0.94
0.82

P-value*1

62

兩

© 2012 Japan Geriatrics Society

*1P-value for general association between the row and column variables. *2P-value of t-test 0.101 (healthy vs snack), 0.051
(healthy vs greasy). *3P-value of t-test 0.016 (healthy vs snack), 0.966 (healthy vs greasy). *4P-value of c2-test 0.015 (healthy vs
snack), 0.595 (healthy vs greasy). Alb, albumin; BMI, body mass index; Cr, creatinine; DBP, diastolic blood pressure; eGFR,
estimated glomerular ﬁltration rate; FPG, fasting plasma glucose; HbA1c, glycated hemoglobin A1c; HDL-chol, high-density
lipoprotein cholesterol; LDL-chol, low-density lipoprotein cholesterol; SBP, systolic blood pressure; T-chol, total cholesterol;
TG, triglyceride.

Height
Weight
BMI
Waist
Hip
HbA1c
FPG
T-chol
TG
HDL-chol
LDL-chol
SBP
DBP
Alb
Serum Cr
Urine A/C
eGFR
Past history, n (%)
Ischemic heart disease
Cerebrovascular disease
Mode of therapy for diabetes mellitus, n (%)
No medication
Oral antihyperglycemic drug
Insulin
Medication for dyslipidemia
Medication for hypertension
Smoking, n (%)
Current
Former
Never

112/156
71.8 (4.72)

Healthy (n = 328)
144/184
71.7 (468)

Snack (n = 268)

in the snack group, and a large percentage of patients
reported taking oral antihyperglycemic drugs. No
signiﬁcant difference in other items was found in the
three groups.
The frequencies of the history of ischemic heart
disease were all within 15–17% and there was no difference in the three groups. The history of cerebrovascular disease in the greasy type group was 15%, and
compared with that of 10% in the healthy group and
12% in the snack group, it was high a value; however,
there was no signiﬁcant difference between the groups.

Baseline characteristics for the three dietary groups

Male/female
Age (SD)

Table 2

The backgrounds of the subjects by the dietary pattern
are shown in Table 2. The age distribution was very
similar in all dietary patterns. Bodyweight and body
mass index (BMI) were slightly higher in the snack
group; however, the difference was not clinically meaningful. No major difference was observed in glycated
hemoglobin A1c (HbA1c) and fasting plasma glucose
(FPG) levels among the three groups; however, the rate
of receiving insulin therapy and no medication was low

Background data of each dietary pattern group
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Figure 1 shows the Kaplan–Meier curve of overall mortality and diabetes-related deaths. Both overall mortality
and diabetes-related deaths were not signiﬁcantly different between the groups (P = 0.35 for overall mortality
and P = 0.35 for diabetes-related deaths, log–rank test
for three groups), although the results show that there
was a tendency of more deaths reported in the greasy
type group, and less in the healthy or snack type groups.

Survival analysis

The numbers of fatal events for each dietary pattern are
shown in Table 3. No clear difference was observed in
types of fatal events and the number occurred.

Dietary patterns and events

Figure 1 Kaplan–Meier curves for dietary pattern and the
events that occurred. a) Overall mortality. b) Diabetesrelated deaths.
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The characteristic of healthy type is the high intake of
vegetables and relatively high intake of ﬁsh. Therefore,
we classiﬁed these two items (with adjustment for

Vegetable, ﬁsh intake and events

As suggested from the results of Cox regression analyses, age is a signiﬁcant factor for both overall mortality
and diabetes-related deaths. In order to lessen the effect
of age, we investigated the relationship between diet and
overall mortality or diabetes-related deaths by dividing
the subjects into younger than 75 years-of-age (youngold) or 75 years-of-age or older (old-old) at the time of
registration.
Figure 2 shows the relationship between overall
mortality and dietary pattern by Kaplan–Meier curve.
Among the young-old, the mortality rate for greasy
type and healthy type were nearly equal, and higher
than snack type; however, among the old-old, higher
numbers of all cause deaths occurred in greasy type, and
healthy types showed notable tendencies of a lower
mortality rate. The results of the log–rank test did not
identify the signiﬁcant difference between the mortality
rates of young-old in the three groups (P = 0.62);
however, the mortality was lower compared with other
types in the healthy type of old-old, and the difference
was signiﬁcant (P = 0.05). According to the Cox regression analyses of old-old, the hazard ratio of greasy type
to healthy was 3.03 (P = 0.04, CI 1.07–8.57). Although
there is no statistical difference, diabetes-related deaths
also showed similar results that the healthy type had
lower mortality (data not shown).

Young-old versus old-old

Cox regression analysis of overall mortality and
diabetes-related deaths, adjusted for several factors,
were carried out. The only factors that showed signiﬁcance were age and sex for overall mortality and age for
diabetes-related deaths, and despite the large hazard
ratio in dietary pattern and death between the greasy
type and healthy type, there was no signiﬁcant relationship (Table 4).
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Pneumonia

CI, coronary intervention; CVD, cerebrovascular disease; HF, heart failure; MI, myocardial infarction.

4
1
5
10

Renal
failure

Healthy
Snack
Greasy
Total

CVD

MI

Sudden
death

Diet pattern and all death events

Group

Dietary pattern and mortality in elderly DM

Table 3
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energy) into tertile, and investigated the relationship to
overall mortality separately for young-old and old-old.
In the tertiles for vegetable intake, no clear tendency
was observed in young-old; however, in the old-old, we
observed the tendency of lower mortality rate in the
group with the larger amount of vegetable intake
(P = 0.24, log–rank test for three groups. Fig. 3a,b,
Table 5).
Also for the tertiles for ﬁsh intake, we did not observe
a notable tendency, but there was a signiﬁcant differ-

Figure 2 Kaplan–Meier curve for dietary pattern and
overall mortality. a) Young-old (65 years-of-age or older to
less than 75 years-of-age) b) Old-old (75 years-of-age or
older, n = 258). The mortality rate for the healthy type
dietary pattern in old-old was signiﬁcantly low (P = 0.05)
compared with other groups.
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(1.04–1.22)
(0.22–1.08)
(0.88–1.68)
(0.98–1.02)
(0.50–3.12)
(0.85–4.87)
(0.47–3.38)
(0.56–3.51)

<0.001
0.08
0.24
0.93
0.63
0.11
0.64
0.47
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The relationship between diet and disease has been
discussed since ancient times, but the relationship between particular dietary patterns, such as the
Mediterranean diet or DASH diet, and various diseases, such as arteriosclerosis and cancers, and the
relationship to life prognosis have become the focus
of active discussion from the beginning of the year
2000. These dietary patterns that have been said to
be “good for health” have much in common with the
diet of the healthy type we observed from the present
diet survey.
The characteristics of the Mediterranean diet is a
high intake of vegetables, beans, fruits, nuts, grains
and olive oil, and a relatively high intake of ﬁsh, low
to medium intake of dairy products, and low intake
of meats.7 The foods that compose the DASH diet
are also similar in general, and in brief, the program
encourages adequate intake of vegetable, fruits and
low-fat dairy products, and reduced intake of meats
and sugars.15,16 The diet of the healthy type observed
as the results of this analysis was characterized by
the high intake of vegetables and seaweeds, and the
relatively high intake of ﬁsh and beans, but the intake
of meats, fats and sugars remained low. In contrast,
the greasy type was characterized by the high intake
of meats and fats. Despite the large difference in
ethnicities and the geographies where the Mediterranean diet and DASH diet were born, it is of particular interest that very similar dietary patterns were
observed.

Discussion

ence between the groups in old-old (P = 0.020, log–rank
test), showing that higher intake reduced mortality. By
Cox regression analysis using the same adjustment
factors as the previous section, the hazard rate of the
medium intake group to low intake group was 0.35
(P = 0.035), and 0.43 for the high intake group (P = 0.12,
Fig. 3c,d, Table 5).

1.13
0.49
1.21
1.00
1.25
2.04
1.26
1.40

P-value Hazard DM-related P-value
ratio
death CI

(1.04–1.15) <0.001
(0.30–0.83) <0.001
(0.80–1.35)
0.79
(0.99–1.02)
0.50
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0.84
(0.65–2.39)
0.51
(0.50–1.81)
0.88
(0.75–2.31)
0.35

Hazard All death
ratio
CI
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Age (for 1 age)
Sex (female/male)
HbA1c (for 1%)
SBP (1 mmHg)
Past History (Ischemic Heart Disease) with/without
Past History (Cerebrovascular Disease) with/without
Snack group / Healthy group
Greasy group / Healthy group

Variables

Table 4
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We compared the background data for each dietary
pattern, but there was no clear difference in the factors
that possibly inﬂuence when comparing the pathogenesis of events.

*P-value < 0.05.

–
1.06
1.05

0.97
0.86
0.89

Vegetable
P-value
Hazard ratio

Food Intake and all death

All
Log–rank
Middle intake (vs low intake)
High intake (vs low intake)
Young-old
Log–rank
Middle intake (vs low intake)
High intake (vs low intake)
Old-old
Log–rank
Middle intake (vs low intake)
High intake (vs low intake)

Table 5

0.0195*
0.0352*
0.12

0.87
0.70
0.50

0.48
0.29
0.50

Fish
P-value

–
0.35
0.43

1.17
1.30

–
0.72
0.82

Hazard ratio

–
(0.13–0.93)
(0.15–1.24)

–
(0.53–2.58)
(0.61–2.77)

–
(0.40–1.31)
(0.46–1.47)
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As for the events that occurred in each dietary
pattern, when all including young-old and old-old were
subjected, statistically signiﬁcant results were not
obtained; however, we observed the tendency for more

–
(0.22–1.48)
(0.20–1.49)

–
(0.66–3.34)
(0.73–3.63)

–
(0.58–1.91)
(0.57–1.91)

CI

Intake

Figure 3 Kaplan–Meier curve for vegetable intake, ﬁsh intake and overall mortality. (a) Vegetable intake, young-old. b)
Vegetable intake, old-old. (c) Fish intake, young-old. (d) Fish intake, old-old. Lower mortality rate was observed in old-old if
vegetable intake was high. Also, when the ﬁsh intake was high, mortality rate was signiﬁcantly low (P = 0.0195). Hazard rates for
old-old to the amount of ﬁsh intake were 0.34 (P = 0.0352) for the group of medium amount intake, and 0.429 (P = 0.117) for
high intake.
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deaths to occur in the greasy type and less in the healthy
type in both analyses for overall mortality and diabetesrelated deaths (Fig. 1).
From the Cox regression analyses adjusted by several
factors, age was the highly signiﬁcant factor. Considering the fact that the participants of the present study
were a group of “elderly diabetes patients,” we divided
the subjects into young-old and old-old, and a Kaplan–
Meier curve was drawn for overall mortality. As a result,
the mortality rate for the greasy type and healthy type
were almost equivalent, and higher in the snack type in
young-old; however, in old-old, a higher mortality rate
was reported in the greasy type, but a lower tendency
was notable in the healthy type.
These ﬁndings suggested that the greasy type diet that
includes a large amount of sugars, fats and meats is a
factor for poor life prognosis, and the healthy type diet
for elderly, especially for old-old, might reduce the
occurrence of all deaths and diabetes-related deaths.
As the mechanism for these phenomena, we consider
that with the greasy type dietary pattern, the risk of
causing poor lipid metabolism, glucose metabolism
and increased obesity, and aggravating arteriosclerosis
are increased. In contrast, with the healthy type dietary
pattern these would be improved or decreased.17–19
However, J-EDIT subjects are Japanese and their BMI
were not inherently very high. As shown in Table 2, the
BMI are close to 24 in all dietary patterns. Therefore,
we consider BMI was not the major contributor for
the improved prognosis. Being diabetes patients of
advanced age originally meant they were, in a way, longterm survivors. In particular, the old-old are long-term
survivors and likely to be long-term patients of diabetes.
However, taking these facts into account, the dietary
patterns and mortality rates still showed a certain
amount of tendencies. Therefore, we think dietary habit
is of importance as one of the factors that determine life
prognosis.
The characteristics of the healthy type dietary pattern
are high intake of vegetables and seaweeds, and relatively high intake of ﬁsh. The analyses of vegetable and
ﬁsh intake by tertiles (Fig. 3, Table 5) suggests that
elderly, especially old-old, showed an inverse relationship of increased vegetables and ﬁsh consumption, and
mortality pattern. This result is in agreement with previously reported studies.20–22 This ﬁnding also strongly
agrees with the report by Takahashi et al. published in
the present issue of the journal, that concluded that
an adequate amount of vegetable intake might lead
to favorable control of blood glucose or triglyceride
values.23
The reason for the relationship between the healthy
type dietary pattern and better prognosis observed in
old-old is not clear at this moment. Being able to eat
an adequate amount of vegetables means the person
retains healthy mastication ability. Such reversal of
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cause and effect might be considered as well. Also, the
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Conclusion: The comorbidity of diabetic nephropathy, hypertension and hypertriglyceridemia at baseline were associated with more than 5-point declines in MMSE. Elucidation of the underlying mechanisms of this association is warranted. Geriatr Gerontol Int
2012; 12 (Suppl. 1): 103–109.

Results: We found that the existence of diabetic nephropathy, higher systolic blood
pressure and higher serum triglycerides (or lower high-density lipoprotein cholesterol) at
baseline were signiﬁcantly associated with cognitive declines after 6 years in Japanese
elderly diabetics in all four models.

Methods: The subjects were 261 participants who were administered the Mini-Mental
State Examination (MMSE) at baseline and after 6 years, at the end of the observation
period. The cognitive decline was determined as a 5-point or greater decline in MMSE
scores during the observation period. Logistic regression analysis to ﬁnd the factors associated with cognitive decline, adjusted for age and sex, were carried out, and factors with Pvalues of less than 0.2 were included in four models of multiple logistic regression analysis.

Aim: Recent evidence has shown that type 2 diabetes mellitus (T2DM) in the elderly is
a risk factor for cognitive dysfunction or dementia. However, the precise mechanisms have
not yet been elucidated. In the current study, we attempted to elucidate the association of
clinical indices and diabetic complications at baseline with cognitive declines after 6-year
follow up in type 2 diabetic elderly.
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The MMSE was administered to most patients on registration.16 The second assessment was carried out at

Functional assessment

The subjects were 261 Japanese Elderly Interventional
Trial (J-EDIT)15 participants who were administered the
Mini-Mental State Examination (MMSE) at baseline
and at the end of the 6-year observation period. The
study protocol was approved by the ethical committees
at all of the enrolled institutions, and written informed
consent was obtained from each patient.

Participants

Methods

Recent evidence has shown that type 2 diabetes mellitus
(T2DM) in the elderly is a risk factor for cognitive dysfunction or dementia.1 However, the precise mechanisms underlying T2DM-related cognitive dysfunction
or the development of dementia have not yet been
elucidated.
Higher blood glucose itself is a risk for cognitive
impairment. A large-scale follow-up study in type 1
DM, the Diabetes Control and Complications Trial/
Epidemiology of Diabetes Interventions and Complications (DCCT/EDIC) study, showed that higher glycated
hemoglobin A1c (HbA1c) levels are associated with cognitive decline.2 Data from a relatively short-term intervention study also suggest that the status of glycemic
control might ameliorate cognitive performance.3,4
DM is a disease involving the impairment of glycemic
metabolism, but it is also a complex metabolic
disorder and is often comorbid with several other metabolic disturbances, including hypertension and dyslipidemia,5 which themselves are vascular risk factors. These
disturbances have been reported to be associated with
cognitive dysfunction in diabetics.6 Some studies have
shown an association between blood pressure and the
prevalence of dementia.7,8 Dyslipidemia has also been
reported to be associated with cognitive dysfunction.9,10
Furthermore, diabetes is associated with microvascular complications (retinopathy, nephropathy, neuropathy), and these are also reportedly associated with
cognitive dysfunction.11–14
Although, as aforementioned, several factors have
been hypothesized to contribute to diabetes-related
cognitive dysfunction, to our knowledge there have
been few studies in which the cognitive declines in
elderly diabetics were prospectively observed.
In the current study, we attempted to elucidate the
association of vascular risk factors and complications at
baseline with cognitive declines after a 5-year follow up
in diabetic elderly.

Introduction

© 2012 Japan Geriatrics Society

A 5-point or greater decline in MMSE during the
6 years was deﬁned as a signiﬁcant cognitive decline.20
Descriptive statistics for baseline-characteristics in
patients with and without cognitive decline were compared by c2-tests or t-tests. Logistic regression analyses
were carried out to ﬁnd the factors associated with cognitive decline over the 6-year period. For the ﬁrst of the
analyses, logistic regression models for baseline variables were separately ﬁtted, all of which included age at
baseline, sex and GDS-15 scores, and items with the
P-value of <20% were used for the next analyses. We
then speciﬁed several combinations of the items used
and ﬁtted multiple logistic regression models corresponding to them, in which a P-value of <5% was considered to be statistically signiﬁcant. All analyses were
carried out with SAS software (version 9.1.3; SAS
Institute, Cary, NC, USA).

Statistical analysis

The diagnosis and patient data regarding DM, blood
examinations and complications were obtained from
the clinical charts.18 After overnight fasting, blood
samples were taken by venipuncture to assess serum
levels of glucose, HbA1c, total cholesterol, triglycerides
and high-density lipoprotein cholesterol (HDL-C). The
value for HbA1c (%) is estimated as a National Glycohemoglobin Standardization Program equivalent value
(%) calculated by the formula HbA1c (%) = HbA1c
(Japan Diabetes Society) (%) + 0.4%.19 Diabetic nephropathy was assessed according to the mean urinary
albumin-to-creatinine ratio (ACR) and was classiﬁed as
no nephropathy (ACR < 30 mg/mg) or the existence of
nephropathy (microalbuminemia: 30 ACR < 300 mg/mg
or more advanced). Diabetic retinopathy was assessed
by fundoscopic examination carried out through
dilated pupils by experienced ophthalmologists, and
was classiﬁed into two categories: mild (no retinopathy
or intraretinal hemorrhages and hard exudates), or
serious (soft exudates, intraretinal microvascular
abnormalities, venous calibre abnormalities, venous
beading, neovascularization of the disc or other areas
in the retina, preretinal ﬁbrous tissue proliferation, preretinal or vitreous hemorrhage and/or retinal detachment). Diabetic neuropathy was deﬁned as either the
loss of the Achilles tendon reﬂex without neuropathic
symptoms including paresthesia, or the presence of
neuropathic symptoms.

Assessment of diabetes mellitus, complications
and comorbidities

the end of the 6-year observation period. The MMSE is
a global test of orientation, attention, calculation, language and recall with a score of 0–30.
Depressive mood was assessed by a short version of
the Geriatric Depression Scale (GDS-15).17
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A total of 20 patients had stroke during the observation in the group without cognitive decline (238 in
total), whereas three out of 23 patients with cognitive
decline did so (P = 0.453 by c2-test).
To ﬁnd the factors associated with more than 5-point
declines in MMSE over the 6-year period, logistic
regression models adjusted by age, sex and GDS-15
scores were ﬁtted separately for baseline variables listed
in Table 1.
The factors associated with MMSE declines (P < 0.02)
were SBP, TG, HDL-C and the existence of diabetic
nephropathy, retinopathy and neuropathy (Table 2).
We constructed four multiple logistic regression
models to determine the predictors of cognitive decline,

111 (42.5)
70.6 (4.3)
28.6 (2.1)
8.0 (0.8)
202.4 (32.1)
127.4 (70.0)
57.1 (17.1)
120.7 (29.3)
4.2 (0.3)
179 (68.6)
134.9 (14.9)
74.5 (9.3)
82.7 (10.0)
23.6 (3.5)
33 (12.6)
110 (42.1)
170 (65.1)
22 (8.4)
33 (12.6)
42 (16.9)
148 (56.7)
80 (30.7)
78 (29.9)
75 (28.7)
139 (53.3)
108 (41.4)
49 (18.8)
13 (5.0)
7 (2.7)
157 (60.2)
154 (59)

10 (43.5)
72.8 (5.4)
28.0 (2.0)
8.0 (0.7)
207.8 (44.7)
161.3 (84.2)
50 (11.9)
125.5 (37.3)
4.1 (0.4)
19 (82.6)
144 (21.4)
75.0 (9.5)
85.7 (10.5)
23.7 (3.0)
8 (34.8)
15 (65.2)
20 (87.0)
3 (13.0)
3 (13.0)
5 (23.8)
13 (56.5)
6 (26.1)
11 (47.8)
10 (43.5)
13 (56.5)
9 (39.1)
6 (26.1)
2 (8.7)
1 (4.3)
18 (78.3)
13 (56.5)

101 (42.4)
70.4 (4.1)
28.6 (2.1)
8.1 (0.8)
201.9 (30.7)
124.1 (67.7)
57.7 (17.4)
120.3 (28.5)
4.3 (0.3)
160 (67.2)
134 (13.9)
74.5 (9.3)
82.5 (9.9)
23.6 (3.5)
25 (10.5)
95 (39.9)
150 (63.0)
19 (8.0)
30 (12.6)
37 (16.3)
135 (56.7)
74 (31.1)
67 (28.2)
65 (27.3)
126 (52.9)
99 (41.6)
43 (18.1)
11 (4.6)
6 (2.5)
139 (58.4)
141 (59.2)

5-point decline in MMSE
Yes (n = 23)
No (n = 238)
0.923
0.010
0.218
0.734
0.402
0.015
0.039
0.415
0.032
0.129
0.002
0.826
0.157
0.839
<.001
0.019
0.021
0.404
0.952
0.380
0.985
0.619
0.049
0.102
0.742
0.819
0.347
0.391
0.605
0.063
0.800

P-value‡
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*n (%). †Mean (SD). ‡P-values are based on c2-test for binary data (symbol*) and t-test for continuous data (symbol†). ACE,
angiotensin-converting enzyme; ARB, angiotensin receptor blocker; BMI, body mass index; DBP, diastolic blood pressure;
HbA1c, glycated hemoglobin A1c; HDL, high density lipoprotein cholesterol; IHD, ischemic heart disease; LDL, low density
lipoprotein cholesterol; MMSE, Mini-Mental State Examination; SBP, systolic blood pressure; TC, total cholesterol; TG,
triglyceride.

Sex (male)*
Age at baseline† (years)
MMSE
HbA1c (%)†
TC (mg/dL)†
TG (mg/dL)†
HDL (mg/dL)†
LDL (mg/dL)†
Albumin (mg/dL)†
Hypertension (presence)*
SBP (mmHg)†
DBP (mmHg)†
Weight circumference (cm)†
BMI (kg/m2)†
Nephropathy (presence)*
Retinopathy (presence)*
Neuropathy (presence)*
Stroke history (presence)*
IHD history (presence)*
Smoking at baseline*
Current drinker at baseline*
Ex-drinker at baseline*
Insulin use (presence)*
Hypoglycemia (presence)*
Received antihypertensive drug at baseline*
Received antihyperlipidemic drug at baseline*
Received ACE inhibitor at baseline*
Received statin drug at baseline*
Received ﬁbrate drug at baseline*
Received ACE inhibitor or ARB at any timing*
Received statin drug at any timing*

All subjects
(n = 261)

Table 1 Baseline characteristics by Mini-Mental State Examination decline status (subjects without information
on diabetes complications were excluded)

Table 1 summarizes the baseline characteristics of the
patients with or without declines of 5 points or greater
MMSE scores. There were no signiﬁcant differences in
terms of the medication proﬁle. Previous clinical incidence of stroke was recorded in three patients out of 23
in the cognitive decline group and 19 patients out of 238
in the cognitively preserved group. MMSE at baseline
also showed no difference between the groups. Patients
with cognitive decline were signiﬁcantly older, and had
higher systolic blood pressure (SBP), triglycerides (TG),
lower HDL-C and serum albumin, and more nephropathy, retinopathy and neuropathy.

Results

Baseline risk factors for cognitive decline

Annual Report in 2011

adjusting MMSE decline-associated factors simultaneously (Table 3). As a result of the possible colinearity
between TG and HDL-C, either of these two factors was
used in the model. All four models were adjusted for
age, sex and GDS-15. Model 1 included SBP, TG and
the existence of nephropathy. Model 2 included the
existence of retinopathy instead of nephropathy. Model
3 included the existence of neuropathy instead of nephropathy or retinopathy. Model 4 included SBP, TG and
the existence of nephropathy, retinopathy and neuropathy. Table 3 shows the results of multiple logistic
regression analyses. In each model, SBP, TG and the
existence of diabetic nephropathy were signiﬁcantly
associated with more than 5-point declines in MMSE
during the 6-year period. The adoption of HDL-C
instead of TG into the multiple logistic regression
analyses showed similar results.
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In the current study, we found that the existence of
diabetic nephropathy, higher systolic blood pressure
and higher serum TG or HDL-C at baseline are signiﬁcantly associated with cognitive decline over a 6-year
period in Japanese elderly diabetics.
The mechanism of the association between diabetic
nephropathy and cognitive decline remains to be eluci-

Discussion

(0.82–1.13)
(0.97,1.08)
(1.06,1.92)
(0.67,1.81)
(0.62,5.95)
(0.49,3.19)
(0.99,1.01)
(0.62,1.72)
(0.95,1.22)
(1.01,1.12)
(0.47,0.93)
(0.2,1.88)
(0.81,5.07)
(0.82,6.91)
(0.98,19.58)
(0.29,4.18)
(0.11,2.46)
(0.71,4.49)
(0.56,6.24)
(0.32,3.31)
(0.52,8.77)

Odds ratio (95% CI)
0.96
1.03
1.43
1.11
1.92
1.25
1.00
1.03
1.07
1.07
0.66
0.61
2.02
2.37
4.38
1.10
0.53
1.79
1.87
1.03
2.14

P-value
0.638
0.338
0.019
0.691
0.260
0.634
0.704
0.901
0.267
0.013
0.018
0.391
0.133
0.113
0.053
0.889
0.418
0.217
0.310
0.965
0.290
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dated. Several observational studies reported that nephropathy or microalbuminuria was a risk factor for
cognitive decline.21,22 Microalbuminuria has been
reported to be a risk factor for cerebral small vessel
disease (lacunae and white matter lesions),23 and cerebral small vessel disease is one of the major causes of
cognitive impairment.24,25 In diabetic patients, diabetic
nephropathy, endothelial dysfunction and inﬂammation
are reportedly mutually interrelated;26 and these factors
might affect cognition. Inﬂammation27,28 and endothelial dysfunction29,30 are both reportedly associated with
cognitive dysfunction. Our previous study, which analyzed the association between clinical indices and baseline MMSE scores, showed that the existence of diabetic
nephropathy was associated with lower baseline MMSE
scores in this same cohort.31
Hypertension was also associated with cognitive
declines in the current study. Several studies have
shown that the combination of hypertension and
diabetes exacerbates the cognitive function.32,33 The
underlying mechanism of the association between
hypertension and cognitive impairment in diabetics
might include cerebrovascular diseases and vascular
dysfunction. It has been known that hypertension facilitates vascular occlusion and compromises cerebral
infarction,34–37 including small silent ones. Cerebrovascular alterations precede the cognitive declines.38

BMI, body mass index; DBP, diastolic blood pressure; FBS, fasting blood glucose;
HbA1c, glycated hemoglobin A1c; HDL-C, high-density lipoprotein cholesterol;
IHD, ischemic heart disease; LDL, low density lipoprotein cholesterol; SBP, systolic
blood pressure; TC, total cholesterol; TG, triglyceride.

BMI (kg/m2)
Waist circumference (cm)
SBP (per 10 mmHg)
DBP (per 10 mmHg)
Hypertension
Insulin use
FBS (mg/dL)
HbA1c (%)
TC (per 10 mg/dL)
TG (per 10 mg/dL)
HDL-C (per 10 mg/dL)
Albumin (g/dL)
Retinopathy
Nephropathy
Neuropathy
Stroke
IHD
Hypoglycemia
Smoker
Current Drinker
Ex-Drinker

Table 2 Results of logistic regression analysis adjusted by age and sex
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Results of multiple logistic regression analysis
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Table 3

P-value

Baseline risk factors for cognitive decline

0.029

P-value

Model 3
Odds ratio
(95% CI)

P-value

Model 4
Odds ratio
(95% CI)

0.036

1.07 (1.00–1.13)

P-value

Model 1
Odds ratio
(95% CI)

Model 2
Odds ratio
(95% CI)

0.018

1.07 (1.01–1.14)

1.06 (1.00–1.13)

0.045

1.07 (1.01–1.14)

0.072
0.037

0.71 (0.49–1.03)
1.44 (1.02–2.04)

0.70 (0.48–1.01)
1.52 (1.08–2.13)

0.052
0.024

0.038
0.030

0.67 (0.45–0.98)
1.46 (1.04–2.05)

0.68 (0.47–1.00)
1.47 (1.05–2.06)

0.055
0.016

0.053
0.047

1.41 (1.00–1.99)
3.72 (1.02–13.65)

1.47 (1.04–2.08)
–

0.055
–

0.048
0.019

1.42 (1.0–2.0)
4.48 (1.28–15.67)

0.70 (0.48–1.01)
–

0.031
–

0.074
0.196

3.22 (0.89–11.59)
2.09 (0.68–6.38)

–

0.063

0.027
–

4.06 (1.17–14.05)
–

2.76 (0.95–8.01)

–

0.198
0.077
0.058

2.08 (0.68–6.33)
4.09 (0.86–19.45)
4.42 (0.95–20.62)
0.060
–
2.78 (0.96–8.08)
–
–
–

0.098
3.68 (0.79–17.19)
0.065
4.24 (0.92–19.68)

TG (per 10 mg increase)
or
HDL-C (per 10 mg increase)
(TG)
SBP (per 10 mmHg increase)
(HDL)
(TG)
Existence of nephropathy
(HDL-C)
(TG)
Existence of retinopathy
(HDL-C)
(TG)
Existence of neuropathy
(HDL-C)

159

All four models were adjusted with age, sex and Geriatric Depression Scale-15. Model 1 included systolic blood pressure (SBP), triglyceride (TG) or high-density lipoprotein
(HDL), and the existence of nephropathy. Model 2 included the existence of retinopathy instead of nephropathy. Model 3 included the existence of neuropathy instead of
nephropathy or retinopathy. Model 4 included SBP, TG, and the existence of nephropathy, retinopathy and neuropathy.
Upper lines in each column show the results of the models including TG, and lower lines show the results of the models including HDL.
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Hypertension also alters the structure of cerebral blood
vessels and disrupts intricate vasoregulatory mechanisms that assure blood supply to the brain,39 and the
dysfunction of the blood vessels might fail to supply
adequate blood supply to the working neurons.
We found that hypertriglycemia at baseline is associated with cognitive decline. Several studies have focused
on hypertriglyceridemia and its relationship to
dementia.40–42 Whether moderate hypertriglyceridemia
is an independent risk factor for cardiovascular disease
remains a source of debate, but a meta-analysis of
thousands of patients followed up for >10 years has
shown that a triglyceride elevation of 1 mmol/L
increases the risk of cardiovascular disease independently of HDL-C.43
Lower HDL-C was also associated with cognitive
decline in the current study, although it seemed slightly
weaker than that of TG. Several studies reported the
association of low HDL-C and cognitive impairment or
dementia.44–46
Micro or small vessel impairments not necessarily
accompanied with neurological symptoms might
underlie the association between higher TG or lower
HDL-C levels and the cognitive declines found in the
current study, although the precise mechanism should
be elucidated.
Neither fasting blood glucose nor HbA1c were associated with cognitive declines in the current study.
Factors other than blood glucose control, including
factors found in the current study, might have a larger
impact on cognitive function in diabetics. The participants involved in the J-EDIT had relatively worse
control of blood glucose, though this control improved
signiﬁcantly during the follow-up period. The changes
in glucose control might have affected the results.
Several medications, including statins47 and reninangiotensin inhibitors,48 are reportedly associated with
cognitive protection. No signiﬁcant difference, however,
was found in terms of the medication at baseline
between the groups with or without cognitive decline.
In summary, we have analyzed the factors associated
with greater declines in cognitive function, based on
MMSE scores, over a 6-year period. The comorbidity of
diabetic nephropathy, hypertension and hypertriglyceridemia at baseline were associated with more than
5-point declines in MMSE. Elucidation of the underlying mechanisms of this association is warranted.
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Participants

Methods

Considerable attention has been paid to the association
between type 2 diabetes mellitus (T2DM) and cognitive
dysfunction in the elderly. Numerous cross-sectional
studies have investigated neuropsychological functioning in non-demented patients with T2DM.1,2 Systematic
reviews of the literature show a cognitive proﬁle of mild
to moderate decrements in cognitive functioning in
patients with T2DM.3,4
Higher glycemic levels measured by glycated hemoglobin A1c (HbA1c) were associated with lower scores in a
wide range of cognitive assessments in the The Action to
Control Cardiovascular Risk in Diabetes-Memory
in Diabetes (ACCORD-MIND) study.5 That study,
however, only analyzed the data cross-sectionally.
Several longitudinal studies have examined the risk of
cognitive decline associated with type 2 diabetes.6–8
However, these studies have not examined the effects of
the status of blood glucose, blood pressure and serum
lipid proﬁles. T2DM is often complicated with several
other metabolic disturbances, including hypertension
and dyslipidemia.9 These comorbid diseases might be
associated with cognitive impairment. Indeed, a longitudinal study has shown that the comorbidity of hypertension with T2DM exacerbates cognitive decline.10 Many
clinical indices should therefore be included as variables
for the association with cognitive decline.
In the current study, we applied the pooled logistic
analysis method to consider changes in the clinical
indices during the follow-up period and to identify the
associated factors with cognitive decline during a 6-year
period in elderly T2DM.

The subjects were 63 Japanese Elderly Interventional
Trial (J-EDIT)11 participants who were administered the
Mini-Mental State Examination (MMSE) at baseline, at
the third year, and at the end of the 6-year follow-up
period. The study protocol was approved by the ethical
committees at all of the enrolled institutions, and written
informed consent was obtained from each patient.

Results: In the current study, low high-density lipoprotein-cholesterol and higher diastolic blood pressure were signiﬁcantly associated with cognitive decline by pooled logistic
analysis in the 6-year observation of older diabetic subjects. Higher glycated hemoglobin
A1c had a tendency toward association with cognitive decline.

Methods: The subjects in the present study were 63 Japanese Elderly Interventional
Trial participants who were administered the Mini-Mental State Examination at baseline,
at the third year, and at the end of the 6-year follow-up period. We applied the pooled
logistic analysis method to consider the changes in clinical indices during the observation
period and tried to identify the factors associated with cognitive decline during the 6 years
in elderly type 2 diabetics using repeated measured data for glycated hemoglobin A1c,
blood pressure and serum lipids.

Aim: Considerable attention has been paid to the association between type 2 diabetes
mellitus (T2DM) and cognitive dysfunction in the elderly. T2DM is often comorbid with
several other metabolic disturbances, including hypertension and dyslipidemia. These
comorbid diseases might be associated with cognitive impairment. Many clinical indices
should be included as variables for the association with cognitive decline. In the current
study, we tried to identify the associated factors with cognitive decline during a 6-year
period in elderly T2DM considering the changes in the clinical indices during the
follow-up period.
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A 5-point or greater decline in MMSE compared with
baseline was deﬁned as a signiﬁcant cognitive decline at

Statistical analysis

The diagnosis and patient data regarding DM, blood
examinations and complications were obtained from the
clinical charts.14 After overnight fasting, blood samples
were taken by venipuncture to assess serum levels of
glucose, HbA1c, total cholesterol, triglycerides and
high-density lipoprotein cholesterol (HDL-C). The
value for HbA1c (%) is estimated as an National Glycohemoglobin Standardization Program equivalent value
(%) calculated by the formula HbA1c (%) = HbA1c
(Japan Diabetes Society)(%) + 0.4%.15 Diabetic nephropathy was assessed according to the mean urinary
albumin-to-urinary creatinine ratio (ACR) and was classiﬁed as no nephropathy (ACR < 30 mg/mg creatinine)
or the existence of nephropathy (ACR30 mg/mg creatinine). Diabetic retinopathy was assessed by a fundoscopic examination carried out through dilated pupils
by experienced ophthalmologists, and was classiﬁed
into two categories: mild (no retinopathy or intraretinal
hemorrhages and hard exudates), or serious (soft exudates, intraretinalmicrovascular abnormalities, venous
calibre abnormalities, venous beading, neovascularization of the disc or other areas in the retina, preretinal
ﬁbrous tissue proliferation, preretinal or vitreous hemorrhage and/or retinal detachment). Diabetic neuropathy was deﬁned as either a loss of the Achilles tendon
reﬂex without neuropathic symptoms including paresthesia, or the presence of neuropathic symptoms.

Assessment of diabetes mellitus, complications
and comorbidities

The MMSE was administered to most patients on registration.12 The second and third assessments were
carried out at the third year and the end of the 6-year
observation period. The MMSE is a global test of orientation, attention, calculation, language and recall with
a score of 0–30.
Depressive mood was assessed by a short version of
the Geriatric Depression Scale (GDS-15).13

Functional assessment

Keywords: diastolic blood pressure, glycated hemoglobin A1c, high-density lipoprotein
cholesterol, Mini-Mental State Examination.

Conclusion: The results suggest that comprehensive management of diabetes, including
dyslipidemia and hypertension, might contribute to the prevention of declines in cognitive
function in older diabetic patients. Geriatr Gerontol Int 2012; 12 (Suppl. 1): 110–116.
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Baseline characteristics

0.469
0.007
0.674
0.151
0.022
0.018
0.082
0.328
0.669
0.415
0.251
0.655
0.243
0.717

P-value

0.91–5.02
0.13–0.79
0.84–2.87

Model 1
Odds
95% CI
ratio

0.08
0.01
0.16

P-value

0.74–5.17
0.11–0.90
1.79–15.62

1.96
0.31
5.28

Model 2
Odds
95% CI
ratio

Results of multiple pooled logistic regression analysis

2.14
0.32
1.55
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74.6 (8.6)
70.4 (9.1)
68.4 (10.1)

138.7 (13.7)
133.5 (16.0)
131.3 (14.2)

131.2 (80.0)
125.5 (62.7)
97.9 (43.2)

126.6 (29.0)
118.9 (26.3)
104.1 (25.3)

60.8 (17.0)
55.1 (14.2)
56.1 (13.0)

213.1 (33.9)
198.8 (29.4)
179.7 (31.7)

7.8 (0.5)
7.7 (0.8)
7.4 (1.0)

All
(n = 63)

<0.01

0.18
0.03

P-value

1.85
0.29
1.16
4.64
1.13
1.00

0.70–4.88
0.12–0.73
0.40–3.41
1.17–18.35
0.69–1.84
0.88–1.14

Model 3
Odds
95% CI
ratio

0.22
<0.01
0.78
0.03
0.63
0.96

P-value
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tive decline (Table 3). All three models were adjusted for
age, sex and GDS-15. Model 1 included HbA1c,
HDL-C and SBP. Model 2 included HbA1c, HDL-C
and DBP. Model 3 included HbA1c, HDL-C, SBP,
DBP, TC and TG. In each model, lower HDL-C (per

DBP, diastolic blood pressure; HbA1c, glycated hemoglobin A1c; HDL-C, high-density lipoprotein cholesterol; LDL-C,
low-density lipoprotein cholesterol; SBP, systolic blood pressure; TC, total cholesterol; TG, triglyceride.

HbA1c
HDL-C
SBP
DBP
TC
TG

Table 3

© 2012 Japan Geriatrics Society

25 (46.3)
71.7 (4.8)
7.9 (0.5)
210.6 (29.5)
121.9 (75.0)
62.9 (16.8)
124 (26.6)
138 (13.7)
74.4 (9.1)
22.8 (2.7)
9 (17.0)
24 (58.5)
43 (81.1)
4 (8.5)

Non-cognitive
decline (n = 54)

74.4 (9.1)
69.9 (8.5)
68.5 (10.5)

75.8 (4.3)
73.6 (12.6)
67.7 (6.1)
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3 (33.3)
76.6 (5.1)
7.8 (0.4)
228.2 (53.5)
187.3 (90.3)
48.6 (13.3)
142.2 (38.9)
142.9 (13.2)
75.8 (4.3)
23.7 (3.5)
3 (33.3)
4 (50.0)
6 (100.0)
1 (12.5)

Cognitive
decline (n = 9)

138 (13.7)
133 (16.9)
131.8 (14.2)

124 (26.6)
119.7 (26.9)
103.8 (26.2)

142.2 (38.9)
114.3 (23.7)
106.6 (19.0)

142.9 (13.2)
136.5 (7.7)
128 (14.8)

62.9 (16.8)
56.8 (14.1)
56.6 (13.6)

48.6 (13.3)
45.1 (10.6)
51.8 (4.6)

121.9 (75.0)
120.3 (62.4)
94.7 (43.3)

210.6 (29.5)
200.1 (30.2)
179.2 (32.6)

228.2 (53.5)
190.9 (24.2)
183.6 (24.2)

187.3 (90.3)
155.7 (58.9)
123.5 (36.3)

7.9 (0.5)
7.7 (0.8)
7.4 (0.9)

7.8 (0.4)
7.9 (0.9)
7.6 (1.1)

Non-cognitive
decline (n = 54)

DBP, diastolic blood pressure; HbA1c, glycated hemoglobin A1c; HDL-C,
high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol;
SBP, systolic blood pressure; TC, total cholesterol; TG, triglyceride.

HbA1c
Baseline
3 years
6 years
TC
Baseline
3 years
6 years
HDL-C
Baseline
3 years
6 years
LDL-C
Baseline
3 years
6 years
TG
Baseline
3 years
6 years
SBP
Baseline
3 years
6 years
DBP
Baseline
3 years
6 years

Cognitive
decline (n = 9)

Table 2 Changes of clinical indices

*n (%). †Mean (SD). P-values were calculated by c2-test for dichotomous variables and by t-test for continuous variables. BMI,
body mass index; DBP, diastolic blood pressure; HbA1c, glycated hemoglobin A1c; HDL, high-density lipoprotein cholesterol;
LDL, low-density lipoprotein cholesterol; SBP, systolic blood pressure; TC, total cholesterol; TG, triglyceride.

28 (44.4)
72.4 (5.1)
7.8 (0.5)
213.1 (33.9)
131.2 (80.0)
60.8 (17.0)
126.6 (29.0)
138.7 (13.7)
74.6 (8.6)
22.9 (2.8)
12 (19.4)
28 (57.1)
49 (83.1)
5 (9.1)

All (n = 63)

Nine subjects had cognitive decline during the observational period. Table 1 summarizes the baseline characteristics of the patients with or without declines of
5 points or greater for the MMSE scores. Patients
with cognitive decline were older and had higher SBP
and TG, lower HDL-C, and more nephropathy and
neuropathy.
The values at baseline, the third year and the sixth
year are shown in Table 2. HbA1c and TG were continuously higher, and HDL-C was lower in the group of

Results

tive power of following repeated measured covariates:
HbA1c, systolic blood pressure (SBP), diastolic blood
pressure (DBP), total cholesterol (TC), HDL-C and triglycerides (TG). These covariate values included in the
analyses were averaged over the baseline, ﬁrst and
second years in the ﬁrst interval, and averaged over the
fourth to sixth years in the second. Three models were
made, and all models were adjusted for age, sex and
GDS-15. Because the association of a depressive mood
with cognitive dysfunction has been reported,20,21 the
GDS-15 score was included in the adjusting values.
Because the underlying risk of developing cognitive
decline might be different in the ﬁrst and second intervals, the interval effect was included in all models.
Conﬁdence intervals (CI) for odds ratios (OR) were
calculated for generalized estimating equation (GEE)
type robust standard errors. All analyses were carried
out with SAS software (version 9.1.3; SAS Institute,
Cary, NC, USA).

Pooled logistic analysis for cognitive decline

cognitive decline. The TC and both SBP and DBP
decreased in both groups during the observational
period.
We presented the results of three pooled logistic
regression models to determine the predictors of cogni-

Sex (male)*
Age at baseline†
HbA1c (%)†
TC (mg/dL)†
TG (mg/dL)†
HDL-C (mg/dL)†
LDL-C (mg/dL)†
SBP (mmHg)†
DBP (mmHg)†
BMI (kg/m2)†
Nephropathy (presence)*
Retinopathy (presence)*
Neuropathy (presence)*
Smoking at baseline*

Table 1

the 3- and 6-year examinations.16 Descriptive statistics
for baseline characteristics in patients with and without
cognitive decline were compared by c2-tests or t-tests.
Proﬁles of HbA1c, blood pressure and serum lipid,
which were measured at baseline, 3 years and 6 years
after follow up, were summarized for the with and
without cognitive decline groups.
We used pooled logistic regression models17,18 to
identify the factors associated with cognitive decline
within a relatively short period, using repeated measured data for HbA1c, blood pressure and serum lipids.
Brieﬂy, we ﬁrst divided each individual’s observation
into two separate 3-year long intervals according to the
MMSE examination schedule: from baseline to the
end of the second year, and from the start of the third to
the end of the sixth year. We treated each interval
as a short-term follow-up study, where only cognitive
decline-free individuals could enter the subsequent
“study” and then pooled the repeated observations to
model the probability of developing cognitive decline in
each 3-year interval. This pooling repeated-observation
method is the extension of person-time analyses in epidemiology, which allows information from individuals
who remain at risk during the ﬁrst interval to be updated
by measurements at the 3rd-year examination in the
second interval. Two observations per individuals contributed to the analyses if they were free of cognitive
decline in the ﬁrst interval, otherwise one observation
contributed. Although our companion study19 found
that the existence of diabetic nephropathy at baseline
predicted cognitive decline during the 6 years, we didn’t
include it in this pooled logistic analysis as a result of
the small sample, so that we could focus on the predic-
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In the current study, lower HDL-C and higher DBP were
signiﬁcantly associated with cognitive decline by pooled
logistic analysis during the 3 to 6-year follow-up period
in older type 2 diabetic patients. Higher HbA1c had a
tendency toward an association with cognitive decline.
Our previous study that analyzed the association
between the clinical indices collected at baseline in the
J-EDIT study and cognitive decline19 showed that baseline HDL-C was a signiﬁcant predictor of cognitive
decline during the 6-year period, and systolic, but not
diastolic BP, was associated with cognitive decline. The
factors associated with cognitive decline were similar to
the present study. We found no association of TG,
HDL-C, BP or HbA1c with lower MMSE score in the
cross-sectional analysis in the baseline data of the
J-EDIT.21 Comprehensive treatment in metabolic disturbance in T2DM might have impacts over a longer time
frame.
Several observational studies have found that low
HDL-C is signiﬁcantly associated with greater cognitive
decline.22–24 HDL-C contains apolipoprotein E (APOE).
One of the four isoforms, the APOE-e4, is a well-known
risk factor for Alzheimer’s disease,25 and multiple ﬁndings show that the association between APOE-e4 and
decreased levels of HDL-C increase the susceptibility to
Alzheimer’s disease.26,27 Furthermore, low HDL-C and
the APOE-e4 genotype are both associated with an
increased incidence of atherosclerosis, a signiﬁcant contributor to cerebral hypoperfusion,28 and stroke.29,30 In
the current study, the APOE genotypes were not determined. The relationship among APOE genotypes, low
HDL-C and cognitive decline should be further investigated. Ward et al. have reported that decreased levels of
HDL-C are associated with cognitive declines and gray
matter reductions.31 Quantitative brain imaging analysis
might be warranted to elucidate the underlying mechanism of decreased levels of HDL-C in patients with
cognitive decline.
The mechanism of the association between higher
diastolic hypertension and cognitive decline remains

Discussion

10 mg/dL increase for HDL-C: OR = 0.32 [95%
CI = 0.13–0.79] in Model 1 to 0.29 [95% CI = 0.12–
0.73] in Model 3) and higher DBP (per 10 mmHg
increase for DBP: R = 5.28 [95% CI = 1.79–15.62] in
Model 2 and 4.64 [95% CI = 1.17–18.35] in Model 3)
were signiﬁcantly associated with more than 5-point
declines in MMSE during the 3-year period in each
interval. The results in Model 1 through Model 3
suggest that higher HbA1c also tends to be associated
with cognitive decline (per 1% increase for HbA1c:
OR = 2.14, [95% CI = 0.91–5.01] in Model 1; OR =
1.85, [95% CI = 0.70–4.88] in Model 3).
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unclear. Impaired cognitive function in T2DM patients
is associated with small vessel disease in the brain.32
DBP levels accelerate white matter lesions33 and hippocampal atrophy.34 It can be hypothesized that higher DBP
affects cognitive functions by the accelerations in small
arterioles in the brain. Indeed, higher DBP has been
found to be associated with cognitive impairment in two
cross-sectional studies. However, the DBP in the
current study was lower than in these two studies,35,36 at
baseline lower than 80 mmHg and at follow up lower
than 70 mmHg. These values were lower than the recommended BP in clinical guidelines for diabetics.37
Several studies have shown that lower diastolic blood
pressure (lower than 70 mmHg) might be associated
with a risk for dementia38,39 or white matter lesions and
brain atrophy.40,41 The target blood pressure for antihypertensive therapy in older diabetics should therefore be
set very carefully.
As shown in Table 2, HbA1c was continuously
higher during the 6 years in the group with cognitive
decline. In Model 1 in Table 3, a statistical model
including HbA1c, HDL-C, SBP is presented, with
higher HbA1c being statistically associated with cognitive decline. In the analysis of the association
between the clinical indices and cognitive decline in
the same cohort, we did not ﬁnd that HbA1c at baseline was a signiﬁcant factor.19 A recent report from the
Atherosclerosis Risk in Communities Study also did
not ﬁnd a signiﬁcant association between HbA1c at
baseline and cognitive decline after a 6-year observation.42 In the current analysis, however, HbA1c during
the 6 years was signiﬁcantly associated with cognitive
decline. The ﬁnding in the current study further
implies the importance of glycemic control for the
preservation of cognitive function in older diabetes
patients. In our own analysis that analyzed the indices
at baseline, we did not ﬁnd the association between
HbA1c at baseline and cognitive decline.19 A single
HbA1c value might not be indicative of long-term glycemic control. Therefore, it would not necessarily be
linked to changes in the central nervous system and
secondary effects on cognitive performance. Repeated
assessments of HbA1c are needed to increase the precision of the measurement and to thereby elucidate the
effects of glycemic control on cognitive performance.
The limitations of the current study are as follows.
First, the study was observational. The cause and effect
was not clear in the nature of the research design.
Second, the number of subjects with cognitive decline
was small. A future study carried out at a larger scale
would be warranted.
In conclusion, the results of the current study suggested that comprehensive management of diabetes,
including dyslipidemia and hypertension, might contribute to the prevention of declines in cognitive function in older diabetic patients.
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ߪޔᓥ᧪ߩࠤࠕᴺ߇ਇචಽߥߎߣࠍߦ␜ߒߡࠆߩߢߪߥ
߆㧫⥃ߚߒ߁ߎޕᐥ႐ߦ┵ࠍ⊒ߔࠆ⇼ߦኻߒߡ⚻ޔ㛎⺰⊛
ߥࡁ࠙ࡂ࠙ߩ⫾Ⓧߢࠆᓥ᧪ߩ⋴⼔ࠤࠕߩ㒢⇇ࠍ߃ߡޔᩮᧄ
⊛ߦᣂߒࠤࠕᴺࠍ㐿⊒ߔࠆߦߪࡦࠛࠝࠗࡃޟߩ߽ߤ⑳ޔ
ࠫ࠾ࠕࡦࠣ࠽ࠪࡦࠣ┙ߩޠ႐߆ࠄ⸒߃߫‛↢ޔቇ⊛ߥᣇ
ᴺ⺰ߦࠃߞߡ⤏⊹ޟᶐエߩࡔࠞ࠾࠭ࡓ⸃ࠍޠߔࠆߎߣ߇ਇน
ᰳߢࠆߣ⠨߃ࠆޕ
 ߎߩႎ๔ᦠߦ߅ߡߪ⼔⋴ߚߒ߁ߎߩ߽ߤ⑳ޔቇℂᔨߦၮߠ
߈ޔਥߦ࠶࠻ࡕ࠺࡞ࠍ↪ߚࡔࠞ࠾࠭ࡓ⸃⎇ⓥߩᚑᨐߣߒ
ߡޔ᳓ಽߦࠃࠆ⊹⤏ᶐエߩ∛ᘒߦ㑐ߔࠆ⎇ⓥߦࠄߐޔዩଢᄬ
ࠍᗐቯߒߚ࠲ࡦࡄࠢಽ⸃㉂⚛ṁᶧߦࠃࠆ⊹⤏ᶐエߢߩ⚦⩶ߩ
⚻⊹⊛ଚߦ㑐ߔࠆ⎇ⓥߦߟߡߩߘޔ⇛ࠍߏ⚫ߔࠆޕ

㧞㧚᳓ಽߦࠃࠆ⊹⤏ᶐエߩ࠶࠻ࡕ࠺࡞ߩ⏕┙㧙ᶐエߒߚ⊹⤏
ߩ⊹ߩ᭴ㅧᄌൻࡃࠕᯏ⢻ߩ⎕✋ߣޔട㦂ߦࠃࠆߘߩㅴ

 ߪߓߦޔ᳓ಽߢ↢ߓࠆ⊹⤏ߩེߩ⤏⊹ޔߢߺߩޠߌ߿߰ޟ
⾰⊛ᄌൻࠕࡃޔᯏ⢻ߩૐਅ߇ߎࠆ߆ุ߆ࠍ⺞ߴࠆ⋡⊛ߢޔ
࠶࠻ߦ߅ߌࠆ᳓ಽߦࠃࠆ⊹⤏ᶐエࡕ࠺࡞ߩ⏕┙ࠍⴕߞߚޕ
࠶࠻ߣࡅ࠻ߢߪ⊹⤏᭴ㅧ߇⇣ߥࠆߩߢߩ⤏⊹࠻ࡅޔᶐエ⁁
ᘒߣห৻⽎ߣߥߒ߁ࠆ࠶࠻ࡕ࠺࡞ࠍࠄߨ߫ߥࠄߥޕ
ߘߩߚߦߪࡅ࠻ߩᶐエ⊹⤏ߢ↢ߓߡࠆ⽎ࠍ⍮ࠆᔅⷐ߇
ࠆޔߪ߽ߤ⑳ߕ߹ߢߎߘޕஜᏱੱࡏࡦ࠹ࠖࠕ  ฬࠍࠅޔ
චಽߥࠗࡦࡈࠜࡓ࠼ࠦࡦࡦ࠻ߩ߽ߣ⿷ޔᐩ〯߹ߕㇱಽ
㧔ⷺጀ߇ෘߚᶐエࠍߒ߿ߔߊߟ߆ޔಽጀ⊹⤏ߩណขߦᒰ
ߚߞߡᱠⴕߥߤߩ㓚ኂࠍߎߒߦߊㇱ㧕ߩ ߦ↢ℂ㘩Ⴎ
᳓ߢᚑߒߚ㧝㧑ࠕࠟࡠࠬࠥ࡞ࠍ  ᤨ㑆⾍ઃߒ⿷ޔᐩ⊹⤏ߩ
ᶐエࠍ↢ߗߒߚ⁁ߩߎޕᘒߢࠕࡃߩ⤏⊹ޔᯏ⢻ߩήଚⷅ⊛
⹏ଔᜰᮡߢࠆ WUDQVHSLGHUPDOZDWHUORVV 7(:/  ࠍ᷹ቯߒߚޕ
ߐࠄߦዪᚲ㤗㈮ਅߢᶐエ⊹⤏⚵❱ߣኻஜᏱ⊹⤏⚵❱ࠍಽ
ጀߦߡࡔࠬߢណขߒޔ㔚᳇㗼ᓸ㏜ߢߩⷰኤࠍⴕߞߚ⚿ߩߘޕᨐޔ
ࡅ࠻ᶐエ⊹⤏ߢߪஜᏱࠃࠅ 7(:/ ߇ߒߡࠆߎߣ߇್
ߒߚ㧡㧕ޕㅘㆊဳ㔚ሶ㗼ᓸ㏜ߢߩⷰኤߢߪޔஜᏱ⊹⤏ߣᲧセߒޔ
ࡅ࠻ߩᶐエ⊹⤏ߢߪޔᓥ᧪ߩႎ๔ߩࠃ߁ߥⷺ⾰ጀߢ⚦⢩㑆㓗ߩ
ᄢ⚦ޔ⢩㑆⢽⾰ጀߩ៊்ߦട߃⥝ޔᷓߎߣߦ⊹⚦⢩ၮ
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࿑ 㧦࠶࠻⿷ᐩߦࠕࠟࡠࠬࠥ࡞ࠍ⾍ઃߒߡᚑߒ
ߚ⊹⤏ᶐエࡕ࠺࡞ޕ
㧔ᢥ₂ 㧕ࠃࠅޕ%DUPP㧕



















࿑
 㧦࠶࠻ᶐエࡕ࠺࡞ߦ߅ߌࠆ⊹⤏ၮᐩጀߩེ⾰⊛
ᄌൻ

 㧔ㅘㆊဳ㔚ሶ㗼ᓸ㏜ޕᢥ₂ 㧕ࠃࠅޕ%DUP㧕
%&㧦⊹⤏ၮᐩ⚦⢩
%0㧦ၮᐩ⤑ '࠺ࠬࡕ࠰ࡓޕ



⍫㗡㧦⚦⢩㑆㓗ޕᶐエ⧯ᐕ࠶࠻ߩ⚦⢩㑆㓗ᄢ߇ޔ

㜞㦂࠶࠻ߩ㕖ᶐエ⁁ᘒߦ㘃ૃߒߡࠆޕ



ᐩጀጀߦ߅ߌࠆ⚦⢩㑆㓗ߩᄢ⚦ޔ⢩⓭ߩᷫዋ߇
ࠄࠇߚ㧡㧕ޕ
ߎߩ⍮ࠍ߽ߣߦߩ⤏⊹࠻࠶ޔᶐエࡕ࠺࡞ࠍ⏕┙ߔࠆߎߣ
ߣߒߚ ࠬࠝޕ6SUDJXH±'DZOH\ 6' ࠶࠻⿷ᐩߦࡅ࠻ߣห᭽ࠕࠟ
ࡠࠬࠥ࡞ࠍ  ᤨ㑆⾍ઃߒߡ⊹⤏ᶐエࠍ↢ߗߒ㧔࿑㧝㧕
ޔㅘ
ㆊဳ㔚ሶ㗼ᓸ㏜ߦߡⷰኤߔࠆߣࠆߌ߅ߦ࠻ࡅޔᶐエߣห᭽ߩᚲ
⊹ߦ․ޔၮᐩ⚦⢩㑆ߩ㑆㓗ߩᄢ⚦ޔ⢩⓭ߩᷫዋࠍ
ߚ㧔࿑㧞㧕
⤏⊹࠻ࡅ߇࡞࠺ࡕᧄࠅࠃߣߎߩߎޕᶐエߩࡕ࠺࡞ߣ
ߥߖࠆߎߣ߇⏕ߐࠇߚ⥝ߦ․ޕᷓߎߣߦޔ㧥ㅳ㦂ߩ⧯
ᐕ࠶࠻ߩᶐエ⊹⤏ߢࠄࠇߚၮᐩ⚦⢩㑆㓗ߩᄢߩ⒟ᐲߪޔ
㧢ࡩ㦂ߩ㜞㦂࠶࠻ߩ㕖ᶐエ⁁ᘒߣห᭽ߢࠅ㧔࿑㧞ߩ㧮㧚
㧯ࠍᲧセ㧕
ޔᶐエߦ߁⊹⤏ߩེ⾰⊛ᄌൻ߇ട㦂ᄌൻߣ㘃ૃߒ
ߡࠆน⢻ᕈ߇␜ໂߐࠇߚ㧡㧕ޕ
ߐࠄߦޔታ㓙ߦᶐエ⊹⤏ߢࡃࠕᯏ⢻߇ૐਅߒߡࠆߎߣࠍ
ታ㛎⊛ߦ␜ߔߚޔ⸥࠶࠻ᶐエࡕ࠺࡞ߦ߅ߡⰯޔశ㜞ಽ
ሶ㧔&)'$㧕ࠍࠕࠟࡠࠬࠥ࡞ߦട߃ߚ߽ߩߢᶐエࠍᚑߒޔ
⊹߆ࠄᲫ൮Ⱟߩߡߌ߆ߦ⊹⌀ޔశߩᶐㅘ⁁ᘒࠍⰯశ㗼ᓸ㏜ߢ

















࿑ 㧦࠶࠻ᶐエࡕ࠺࡞ߦ߅ߌࠆⰯశ㜞ಽሶ &)'$ ߩ⚻

⊹⊛ଚⰯ߇⦡✛ޕశ㜞ಽሶޔ㕍ߪ⚦⢩ᩭᨴ⦡
'$3, ޕ

6&㧦ⷺጀ (㧦⊹ '㧦⌀⊹ +)㧦Ძ൮ 6*㧦⢽⣼ޕ

ᶐエᤨߩ⊹ψᲫ൮ψ⌀⊹߳ߩⰯశ㜞ಽሶߩଚ߇ޔ
㜞

㦂࠶࠻߶ߤ⪺ߒޕ
㧔ᢥ₂
㧕ࠃࠅޕ%DUP㧕


ⷰኤߒߚ⚿ߩߘޕᨐ⧯ޔᐕ࠶࠻ߩᶐエ⊹⤏ࠃࠅ㜞㦂࠶࠻ߩ
ᶐエ⊹⤏ߦ߅ߡⰯޔశߩᶐㅘ߇ࠃࠅ⪺ߒߎߣ߇್ߒߚ㧡㧕
㧔࿑ 㧕
ޕ
એߩ⚿ᨐߪߣ࠻ࡅߡ↪ࠍ࠻࠶ޔห᭽ߩ⊹⤏ᶐエ⁁ᘒࠍ
ౣߒߚ⇇ೋߩേ‛ࡕ࠺࡞ߢࠆߚ߹ޕหᤨߦޔᶐエ⁁ᘒߢ
ߪ⊹ၮᐩ⚦⢩ߩ㑆㓗߇ᄢߔࠆߣ߁ེ⾰⊛ᄌൻ߇↢ߓߡ
߅ࠅ߇‛⇣ޔଚߒ߿ߔࠢ࠹ࠖࠞ࡞ߥ⁁ᘒߢࠆߎߣࠍޔ
Ⱟశ㜞ಽሶࠍ↪ߡೋߡ⍎ߦ␜ߒߚ⎇ⓥߢࠆߚ߹ޕᶐエ
⊹⤏ߩ∛ᘒ߇⊹⤏ߩട㦂ᕈᄌൻߣ㘃ૃߒߡ߅ࠅޔട㦂⊹⤏ߢߩ
ᶐエߪ⧯ᐕ⊹⤏ߢߩᶐエࠃࠅ߽ࡃࠕᯏ⢻ߩૐਅ߇⪺ߒߣ
߁ⷰߩࠣࡦࠫࠗࠛ࠴ࡦࠕߩ⤏⊹ޔὐ߆ࠄ߽߈ࠊߡ⥝ᷓ
⍮߽ᓧࠆߎߣ߇᧪ߚ⥃ޕᐥ⊛ߦߪޔ㜞㦂⠪ߩ⊹⤏ߪ⧯ᐕ⠪
ߦᲧߴߡޔ᳓ಽߦࠃࠆᶐエߢࡃࠕᯏ⢻ߩ㓚ኂࠍ᧪ߒ߿ߔߎ
ߣ߇␜ໂߐࠇޔ㜞㦂⠪ߦ߅ߌࠆᄬࠝࡓ࠷⊹⤏Ἳࠍᗖߒ߿
ߔࡔࠞ࠾࠭ࡓߩ৻┵߇ࠄ߆ߦߥߞߚ߽ߩߣᕁࠊࠇࠆޕหᤨ
ߦޔᶐエߦࠃࠆེ⾰⊛ᄌൻࠍ␜ߔߎߣߦࠃࠅޔනߦ᠘᳓ߩႣ
Ꮣߦࠃࠆ⥄ὼ࿁ᓳߦଐሽߒߡ߈ߚᓥ᧪ߩᶐエࠤࠕߩᅷᒰᕈߦ
ߟߡ߽৻ޔ⍹ࠍᛩߓࠆ߽ߩߣ⸒߃ࠃ߁ޕ
ᧄ⎇ⓥߪߘߩᣂⷙᕈ߇ࠄࠇ⧷ߩ⑼⤏⊹ޔᢥ㔀ߦឝタߐ
ࠇߚ㧡㧕ޕૉߒ⎇ᧄޔⓥߦ߅ߌࠆᄢ߈ߥ OLPLWDWLRQ ߪ↢ޔℂ㘩Ⴎ᳓
ࠍߔࠆࠥ࡞ࠍ↪ߡᶐエ⁁ᘒࠍᚑߒߚߚޔ⠧ᐕ⋴⼔ߩ
⥃ᐥ႐ߢߒ߫ߒ߫㗴ߦߥࠆዩଢᄬࠍ߁ᶐエߦ߅ߌࠆޔ
ዩଢਛߩ S+ ߿࠲ࡦࡄࠢಽ⸃㉂⚛ߩᓇ㗀ࠍ৻ಾ⠨ᘦߦࠇߡ
ߥࡕ࠺࡞ߢࠆߣ߁ߎߣߢࠆޔߪ߽ߤ⑳ߢߎߘޕᒁ߈⛯
ߡ ߦ࡞ࠥࠬࡠࠟࠕޔS+ ✭ⴣ߅ࠃ߮࠲ࡦࡄࠢಽ⸃㉂⚛ࠍ
ᷝടߒߚߐࠄߦ⥃ᐥߩዩଢᄬߦㄭ࠶࠻ᶐエࡕ࠺࡞ࠍ㐿
⊒ߒߚޕએਅߘߩⷐࠍ␜ߔޕ

㧟㧚࠲ࡦࡄࠢ⾰ಽ⸃ᕈᶐエ࠶࠻ࡕ࠺࡞ߦ߅ߌࠆ⚵❱㓚ኂߣ⚦
⩶ߩଚ

ߢޠߦߓߪޟㅀߴࠄࠇߚ࠽ࠪࡦࠣࡎࡓߦ߅ߌࠆవⴕ⎇
ⓥߦ߅ߡޔ%OLVV ࠄ㧞㧕ߪᄬߣળ㒶ㇱ⊹⤏Ἳߩ㑐ㅪࠍ⺞ߴߚߣ
ߎࠈޔዩᄬߩߺߢߪ⊹⤏Ἳߣߩ㑐ㅪߪߛߐࠇߥ߆ߞߚ߇ޔ
ଢᄬߪࠆޔዩߣଢߩਔ⠪ߩᄬߩ႐วߦߪᗧߥ㑐ㅪ߇
ࠄࠇࠆߣߒߡࠆ'ޔߚ߹ޕULYHU㧢㧕ߪޔ,&8 ߦ߅ߌࠆଢᄬ
ᖚ⠪ߢߪޔᓥ᧪ߩᵞᵺߣ᠘᳓ߦࠃࠆ⋴⼔ࠤࠕࠍ  ㅳ㑆ബⴕߒ
ߡ߽ޔ㧑ߩࠤࠬߦ߅ߡળ㒶ㇱ⊹⤏Ἳߩ⊒↢ࠍ੍㒐ߢ߈ߥ
߆ߞߚߣㅀߴߡࠆߩࠄࠇߎޕႎ๔ߪ⥃ޔᐥߦ߅ߌࠆዩଢᄬ
ߦ߁⊹⤏៊்ߦ߅ߡޔනߦ᳓ಽߛߌߢߪߥߊޔዩଢਛߦ
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 ࿑ 㧦࠲ࡦࡄࠢ⾰ಽ⸃ᕈᶐエ࠶࠻ࡕ࠺࡞ߦ߅ߌࠆ⊹
 ⤏ߩἻ∝ߩᗖޕ17㧦ήಣℂ⟲ DIJ  37㧦࠲ࡦࡄ
 ࠢಽ⸃㉂⚛ಣℂ⟲ EHKL ޕ࿑ EG ਛߩᨒߪޔ࿑ FH
 ߩ▸࿐ࠍ␜ߔ(ޕ㧦⊹ '㧦⌀⊹ +)㧦Ძ൮ +(㧦

ࡋࡑ࠻ࠠࠪࡦࠛࠝࠫࡦᨴ⦡ 0+&㧦᛫ 0+&,,

∉ᨴ⦡㧔ࡦࠥ࡞ࡂࡦࠬ⚦⢩߿ࡑࠢࡠࡈࠔࠫ╬

ޕFK ߩ㤥⍫ශ
 ߩ᛫ේឭ␜⚦⢩ߩࡑࠞ㧕
 ߪ⌀⊹ౝߩἻ∝⚦⢩ᶐẢޔF H ߪ⿒ⴊߩṳࠍ␜
 ߔߚ߹ޕήಣℂ⟲ J ߣᲧセߒࠢࡄࡦ࠲ޔቶಽ⸃ᕈᶐ
 エ⟲ L ߢߪ⊹ౝ㧔㤥⍫㗡㧕߅ࠃ߮⌀⊹ౝ㧔⊕⍫㗡㧕
 ߦ 0+&,, 㓁ᕈ⚦⢩߇ᶐẢߒߡࠆޕ


߹ࠇࠆᚑಽ߇㊀ⷐߥⷐ࿃ߣߥߞߡࠆߎߣࠍ␜ໂߔࠆ߽ߩߢ
ࠆޕଢߦߪࡄߥߤߩ⢽⢌ಽ⸃㉂⚛ߩ߶߆ࠢࡄࡦ࠲ޔಽ
⸃㉂⚛߇߹ࠇࠆߎߣ߇⍮ࠄࠇߡ߅ࠅ㧣㧘㧤㧕ࠢࡄࡦ࠲ߩߎޔಽ⸃
㉂⚛߇⊹⤏ࠍ⋥ធೝỗಽ⸃ߒޔἻ∝ࠍᗖߒߚࠅ⚦߿‛⇣ޔ
⩶ߩଚࠍߒߡࠆน⢻ᕈ߇⠨߃ࠄࠇࠆޕ
ߘߎߢ⎇ᧄޔⓥߦ߅ߡߪࡩ ޔ㦂ߩࠝࠬ 6' ࠶࠻ߩ⢛
ㇱ⊹⤏ࠍೠᲫߒࠢࡄࡦ࠲ ޔಽ⸃㉂⚛ߢࠆ࠻ࡊࠪࡦ
ZWYRO  ߅ࠃ߮ǩ㧙ࠠࡕ࠻ࡊࠪࡦ ZWYRO  ߩṁᶧ
㧔S+ ߩ࠻ࠬࡃ࠶ࡈࠔߦṁ⸃㧕ࠍࠎߛ ࠕࠟࡠࠬࠥ
࡞ࠍ  ᤨ㑆⾍ઃߒߚ⟲ࠍ⾰ࠢࡄࡦ࠲ޟಽ⸃ᕈᶐエ⟲ ޠ
㧔એਅ
SURWHSO\WLFWUHDWPHQW37 ⟲㧕ߣฬઃߌߚޕ37 ⟲ߩ⊹⤏ࠍ  ᤨ㑆
ᓟߦណขߒޔήಣℂ⟲㧔એਅ QRWUHDWPHQW17 ⟲㧕ߩ⊹⤏ߣ⚵❱
ቇ⊛ߦᲧセࠍⴕߞߚ⚿ߩߘޕᨐޔ37 ⟲ߩ⊹⤏ߢߪ 17 ⟲ߣᲧセ
ߒޔ+( ᨴ⦡ߢࠄ߆ߥἻ∝⚦⢩ᶐẢߩჇᒝࠍ㧔࿑㧠FK
㤥⍫ශ㧕
৻ޔㇱ⌀⊹ᵻጀ߅ࠃ߮Ძ൮࿐ߢߪ⿒ⴊߩⴊ▤ᄖṳ
߇ⷰኤߐࠇߚ㧔࿑㧠FH ⊕⍫ශ㧕
ޔߚ߹ޕ᛫ේឭ␜⚦⢩㧔⊹⤏
ߦ߅ߡߪࡦࠥ࡞ࡂࡦࠬ⚦⢩߿ࡑࠢࡠࡈࠔࠫ╬㧕ߩࡑࠞ
ߢࠆ 0+&,, ∉ᨴ⦡ࠍⴕߞߚߣߎࠈޔ37 ⟲㧔࿑㧠L㧕ߢߪ
17 ⟲㧔࿑㧠J㧕ߣᲧセߒޔ0+&,, 㓁ᕈ⚦⢩ߩᶐẢ߇߅⊹ޔ
ࠃ߮⌀⊹㧔࿑㧠L ߩߘࠇߙࠇ㤥⍫㗡ߣ⊕⍫㗡㧕ߦ⍎ߦࠄ
ࠇߚޔࠄ߆ߣߎߩࠄࠇߎޕ
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ࡣࡌࡵ
㧗㱋ᮇ࡞ࡗ࡚ࡶఫࡳ័ࢀࡓᐙ࡛ᅾᏯ⏕άࢆ⥅⥆ྍ⬟࡞ఫ
⎔ቃࡢᥦゝྥࡅࠊᖺᘬࡁ⥆ࡁఫࡲ࠸᪉ࡢㄪᰝࢆ⾜
ࡗ࡚࠸ࡿࠋᮏ✏࡛ࡣࠕᾎᐊࠖ╔┠ࡋࠊᅾᏯ㧗㱋⪅ࡢධᾎ
㛵ࡍࡿᐇែࢆᤊ࠼ࡿࢆ┠ⓗࡍࡿࠋ

ㄪᰝᴫせ
ㄪᰝᑐ㇟ᆅ࡛࠶ࡿ㇏ᅄᏘྎᅋᆅࡣࠊᖺධᒃࢆ㛤ጞ
ࡋࡓ85ᅋᆅ࡛࠶ࡿࠋ
ㄪᰝ᪉ἲࡣࠊᖺ᭶ᡞ㓄ᕸࡼࡾ⾜ࡗࡓࣥࢣ࣮ࢺ
ㄪᰝࠊᖺ᭶㹼ᖺ᭶⾜ࡗࡓゼၥࣄࣜࣥࢢㄪᰝࠊ
ᖺ᭶⾜ࡗࡓ࣮࣡ࢡࢩࣙࢵࣉ㸦௨ୗ㹕㹑㸧࡛ᚓࡽࢀ
ࡓࢹ࣮ࢱࢆᇶศᯒࢆ⾜ࡗࡓࠋ
ㄪᰝᑐ㇟⪅ࡣࠊ⿕ㆤಖ㝤⪅࡛࠶ࡗ࡚ࡶࠊᅾᏯ୍࡛ேࡲࡓ
ࡣኵ፬࡛⏕άࡋ࡚࠾ࡾࠊ᪥ᖖ⏕άືసຓࢆせࡋ࡞࠸⪅
࡛࠶ࡿࡓࡵࠊᮏ✏࡛ࡣࠊࠕඖẼ㧗㱋⪅ࠖࡍࡿࠋ

ධᾎ㢖ᗘ
ධᾎ㢖ᗘࡣᵝࠎ࡛࠶ࡾࠊ୍᪥ᅇ㸦ᮅ࣭ᬌ㸧ࡸẖ᪥ධࡿሙྜ
ࡶ࠶ࢀࡤࠊࠕධᾎࡀ㠃ಽࠖࡸᾎᵴࢆ㊬ࡄࡢࡀࠕኚࠖ࠸
࠺⌮⏤࡛ࠊ୕᪥ᅇࡶ࠶ࡿࠋࡲࡓࠊධᾎ⩦័ࡘ࠸࡚ࡣࠊ
ࠕኪࡔලྜࡀᝏࡃ࡞ࡿࠖ࠸࠺⌮⏤ࡽࠊᮅධᾎࡍࡿ
ࡶ࠶ࡿ㸦⾲㸧ࠋ

㌿ಽࡢᏳ
ධᾎࡢᏳࡢせᅉࡋ࡚ከࡃᣲࡆࡽࢀ࡚࠸ࡿࡶࡢࠊ
ࠕ㌿
ಽࡢᏳࠖࡀ࠶ࡿࠋࡇࢀࡣࠊ༴㝤ᛶࢆឤࡌ࡚࠸ࡿࡔࡅ࡛
ࡣ࡞ࡃࠊᐇ㝿ᾎᐊෆ࡛㌿ಽࡼࡾ㦵ᢡ࡞ࢆ⤒㦂ࡋ࡚࠸ࡿࠋ
ᾎᐊෆ࡛ࡢ⾜ⅭᏳᚰឤࢆᚓࡿ᪉ἲࡋ࡚ࠊࠕᡭࡍࡾࡢタ
⨨ࠖࠊࡾṆࡵࡢタ⨨࡞ࡼࡿࠕᗋᮦࡢᕤኵࠖ࡞ࡼ
ࡿ≀ⓗ⎔ቃᨵၿࠊࠕࢩ࣮ࣕ࣡ᾎࠖࡢࡳ࡞ධᾎ᪉ἲࡢኚ
᭦ࡀᣲࡆࡽࢀࡿࠋࡲࡓࠊᘓ᭰ᅋᆅ࡛࠶ࡿࡇࡽࠊὒᢡ
⾺ᾎᵴ࡛࠶ࡿ᪂ᅋᆅࡢ㌿ᒃࢆᕼᮃࡍࡿࡀ࠶ࡿࠋ
㸦⾲㸧


ᾎᵴ㧗ࡉ࣭ࡁࡉᾎᐊᗈࡉ
ᾎᵴ㧗ࡉ
ᾎᵴ㧗ࡉࡘ࠸࡚ࡣࠊᘧᾎᵴ࡛ࡣࠊ㊬ࡂ㉺ࡋࡀ㧗ࡃධ
ᾎࡀᅔ㞴࡛࠶ࡿឤࡌ࡚࠸ࡿࠋ
୍᪉ࠊධᾎࢆྍ⬟ࡍࡿ᪉ἲࡋ࡚ࠊࠕᡭࡍࡾࡢタ⨨ࠖࠊ
ࠕẁᕪゎᾘࠖ࡞ࡼࡿ≀ⓗ⎔ቃᨵၿࠕࢩ࣮ࣕ࣡ᾎࠖ
ࡼࡿධᾎ᪉ἲࡢኚ᭦ࡀᣲࡆࡽࢀࡿ㸦⾲㸧ࠋ






ᾎᵴࡢࡁࡉ
ᾎᵴࡢࡁࡉࡢㄆ㆑ࡋ࡚ࡣࠊᘧᾎᵴࢆ⏝ࡋ࡚࠸
ࡿᪧᅋᆅᒃఫ⪅ࡀࠕᾎᵴࡀᑠࡉ࠸ࠖឤࡌ࡚࠸ࡿࠋࡑࡢ୍
᪉ࠊὒᢡ⾺ᘧᾎᵴ࡛࠶ࡿ᪂ᅋᆅᒃఫ⪅᥎ ࡉࢀࡿ㹕㹑
ཧຍ⪅ࡢྡࡣࠊࠕ⯪ᾐࡗ࡚㊊ࢆఙࡤࡍ❧࡚࡞ࡃ࡞
ࡿࠖឤࡌ࡚࠸ࡿ㸦⾲㸧ࠋ

⏝ᶵჾࡽࡳࡓᾎᐊᗈࡉ
ᾎᐊὙ࠸ሙࡢ⊃ࡉࢆᣦࡍࡿࡀ࠶ࡿࠋࡲࡓࠊὙ࠸ሙ
࡛⏝ࡍࡿᶵჾࡋ࡚ࠕࢫࠖࡀᣲࡆࡽࢀ࡚࠸ࡿࠋࡇࢀࡽ
ࡢ≧ἣࡽࠊὙ࠸ሙᚲせ࡞✵㛫ࡢ┠Ᏻࡋ࡚ࠊࢫࢆ
⏝ࡋ࡞ࡀࡽὙ࠸ሙ࡛ࠕయࢆὙ࠺ࠖ࡞ࡢ⾜Ⅽࡀ⾜࠼ࡿ✵㛫
ࡀᚲせ࡞ࡿࡀぢ㎸ࡲࢀࡿ㸦⾲㸧ࠋ

ᾎᐊᤲ㝖
ᾎᐊᤲ㝖ࡑࡢࡶࡢࡀࠕኚࠖ࡞ࡿሙྜࠊࠕ㧗ࡉࠖࡢၥ㢟
࡛ᤲ㝖ࡀ⾜ࡁᒆ࡞࠸࡞ࡢၥ㢟ࡀ࠶ࡿࠋࡇࢀࡽࡢゎỴ᪉
ἲࡋ࡚ࠊࠕᤲ㝖㐨ලࠖࡸࠕ㢖ᗘࠖࡢᕤኵࡀᣲࡆࡽࢀࡿࠋ
ࡑࡢࠊ࣊ࣝࣃ࣮ᤲ㝖ࢆ౫㢗ࡍࡿ࡞ࠊேⓗࢧ࣏࣮ࢺࢆ
⏝ࡋ࡚࠸ࡿ㸦⾲㸧ࠋ

ධᾎࡢእ㒊
ㆤಖ㝤ࡢࢹࢧ࣮ࣅࢫ࡛ධᾎࢆ῭ࡲࡏࡿࠊࠕඖẼ㧗㱋
⪅࡛ࠖ࠶ࡗ࡚ࡶࠊࢫ࣏࣮ࢶࢪ࣒ేタࡢᾎᐊࠊ㖹ࢆ࡞
⏝ࡋࠊධᾎࢆ῭ࡲࡏ࡚࠾ࡾࠊධᾎࡢእ㒊ࡀ⾜ࢃࢀ࡚࠸ࡿ
㸦⾲㸧ࠋ

⪃ᐹᚋࡢㄢ㢟
⪃ᐹ–ඖẼ㧗㱋⪅ᾐ㏱ࡍࡿධᾎࡢእ㒊
ඖẼ㧗㱋⪅ࡢሙྜࠊࢫ࣏࣮ࢶࢪ࣒࡞ࡢᾎᐊタࡸ㖹࡞
ࡢ⏝ࡼࡿධᾎࡢእ㒊ࡀ⾜ࢃࢀ࡚࠸ࡿᐇែࢆᤊ࠼ࡿ
ࡀ࡛ࡁࡓࠋࡇࢀࡣࠊᾎᵴ㧗ࡉࠊᾎᐊᗈࡉࠊᤲ㝖ࡀせᅉ
ࡋ࡚⪃࠼ࡽࢀࡿࠋࡑࡢࡓࡵࠊධᾎࡢእ㒊ࡣࠊ⿕ㆤಖ㝤
⪅ࡔࡅ࡛ࡣ࡞ࡃࠊඖẼ㧗㱋⪅ࡢ୰࡛ࡶᚋᾐ㏱ࡋ࡚࠸ࡃྍ
⬟ᛶࡀ㧗࠸᥎ ࡍࡿࠋ

ㄢ㢟⬺⾰⾜Ⅽࢆྵࡵࡓධᾎ⾜Ⅽయࡢᐇែᢕᥱᅇࡣࠊᾎᐊ⎔ቃࡢࡳ↔Ⅼࢆᙜ࡚ࡓࡀࠊᅾᏯ⏕άࡢ⥅⥆
ྍ⬟࡞⎔ቃࢆᤊ࠼ࡿࡓࡵࡣࠊධᾎక࠺ືసࡋ࡚ࡢ⬺
⾰⾜Ⅽ࡞ࡶྵࡵࡓධᾎᐇែࡽࠊఫ⎔ቃࢆ᳨ウࡍࡿࡀ
ᚲせ࡛࠶ࡿࠋ
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⾲ 㻟㻌 ᾎᵴ㧗䛥䛾ၥ㢟䛸ゎỴ᪉ἲ㻌

⾲ 㻝㻌 ධᾎ㢖ᗘ䛸⩦័㻌 㻌 㻌 㻌 㻌 㻌
ศ㢮㻌
ධᾎ㢖ᗘ㻌
ධᾎ㢖ᗘ㻌
ධᾎ㢖ᗘ㻌
ධᾎ㢖ᗘ㻌
ධᾎ㢖ᗘ㻌
ධᾎ㢖ᗘ㻌
ධᾎ㢖ᗘ㻌
ධᾎ㢖ᗘ㻌

ලయⓗෆᐜ㻌

㻞 ᅇ㻛㻝 ᪥㻌
㻝 ᅇ㻛㻝 ᪥㻌
㻝 ᅇ㻛㻝 ᪥㻌
㻝 ᅇ㻛㻝 ᪥㻌
㻝 ᅇ㻛㻞 ᪥㻌
㻝 ᅇ㻛㻟 ᪥㻌
㻝 ᅇ㻛㻟 ᪥㻌
㻝 ᅇ㻛㻟 ᪥㻌

ၥ㢟Ⅼ㻌

䞉ᮅ䚸ኪධ䜛䚹䠄㻞 ྡ䠅㻌

ศ㢮㻌

䞉ẖ᪥ᐙ䛾䛚㢼࿅䛻ධ䜛䚹ᗣ䛾䛯䜑䛾ᚰ䛜䛡䚹㻌
䞉ẖ᪥ᚲ䛪ධ䜛㻌 䠎ྡ㻌
䞉䛚㢼࿅䛿ẖ᪥ධ䜛䚹ධ䜙䛺䛔䛿ᮅ䝅䝱䝽䞊䊻㝔䜈⾜䛟䚹㻌
䞉䠍᪥䛚䛝㻌 㻝 ྡ䠄ኟ䛿䝅䝱䝽䞊䠅㻌
䞉䠏䡚䠑᪥䛻䠍ᅇ㻌 䠍ྡ䠄䛚㢼࿅㠃ಽ䠅㻌

㻌
ᾎ
ᵴ㻌

䞉ධᾎ䛿 㻟 ᪥䛻 㻝 ᅇ䚹㻌

ධᾎ㢖ᗘ㻌

㻝 ᅇ㻛㻟 ᪥㻌

ධᾎ㢖ᗘ㻌

㻝 ᅇ㻛㻟 ᪥㻌

䞉㻟 ᪥䛻 㻝 ᅇ䚹㠃ಽ䚹㻌
⫤㛵⠇䠄ᕥ㊊䠅䛜ᝏ䛟䚸ධᾎ䛿ኚ䛷⦪ᡭ䛩䜚䜢䛔䛺䛜䜙䜔䛳䛸
ධ䜜䜛䛜䚸ධᾎ䛿䠏᪥䛻䠍ᅇ⛬ᗘ䚹㻌
᭱㏆䛿ධᾎ䛿䠏᪥䛻䠍ᅇ⛬ᗘ㻌

ධᾎ㢖ᗘ㻌

㻝 ᅇ㻛㻟 ᪥㻌

䞉ධᾎ䛿䠏᪥䛻䠍ᅇ䛷ᾎᵴ䛻ධ䜛䛾䛜୍␒Ẽᣢ䛱䛔䛔㻌

⩦័㻌

ᮅ㢼࿅㻌

䞉ኪ䛰䛸ලྜ䛜ᝏ䛟䛺䜛䛸ᅔ䜛䛾䛷ᮅධ䜛䚹㻌

ᾎᵴ㧗䛥㻌
ᾎᵴ㧗䛥㻌㻌
ᾎᵴ㧗䛥㻌㻌

ศ㢮㻌
ᡭ
䛩
䜚
タ
⨨㻌

ၥ㢟Ⅼ㻌
ศ㢮㻌

ලయⓗෆᐜ㻌

Ᏻឤ㻌
Ᏻឤ㻌
Ᏻឤ㻌
Ᏻឤ㻌

䞉䛚㢼࿅䛿㌿ಽ䛺䛹䛣䜟䛔䛸䛿ᛮ䛖䚹㻌

䞉㌿ಽ䛧䛶䛛䜙䛪䛳䛸䝅䝱䝽䞊䛾䜏䛻䛧䛶䛔䜛䚹㻌

㌿ಽ㻌

⤒㦂㻌
⤒㦂㻌

㌿ಽ㻌

⤒㦂㻌

㌿ಽ㻌

⤒㦂㻌
⤒㦂㻌
⤒㦂㻌

㌿ಽ㻌
㌿ಽ㻌
㌿ಽ㻌
㌿ಽ㻌

㌿ಽ㻌
㌿ಽ㻌

ලయⓗෆᐜ㻌
䞉䠍᪥䠎ᅇ䞉⯪᪥㧗䛥䛻ᅔ䛳䛶䛔䜛㻌
䝞䝇䝍䝤䛾䜅䛱䛜㧗䛩䛞䛶༴䛺䛔䠈㻌
䞉ᪧᲷ䛷䛿䚸⯪䛾㧗䛥䛜㧗䛩䛞䜛䠄ᗋ䛻䝞䝇䝍䝤䜢┤⨨䛝䠅㻌
䞉䛚㢼࿅䛜῝䛔䚹㻌
䞉᫇䛿䚸ᾎᵴ䛜῝䛟䛶ධ䜛䛾䛜ኚ䚹㻌
䞉䝞䝇䝍䝤䛜῝䛟䛶䜎䛯䛠䛾䛜ኚ䚹㻌
䞉ᾎᵴ䛾㧗䛥䛜㧗䛔䚹㻌
䞉ᾎᵴ䛜㧗䛔䚹㻌
䞉䛚㢼࿅䛜㧗䛔䚹㻌
䝣䝻䛜㧗䛟ᖺ䜢㔜䛽䜛䛻䛴䜜䛶ධ䜜䛺䛟䛺䛳䛯䚹㻌
䞉ᾎᵴ䛜ᑠ䛥䛟䚸ᾎᵴ䛾ୖ䛜䜚䛜㧗䛔㻌
⮬ศ䛷㊊䜢ᣢ䛱ୖ䛢䛶ఱ䛸䛛ධᾎ䛩䜛㻌
ゎỴ᪉ἲ㻌

㻌
㻌
⾲ 㻞㻌 ㌿ಽ䜈䛾Ᏻ䛸ゎỴ᪉ἲ㻌

㌿ಽ㻌

ᾎᵴ㧗䛥㻌
ᾎᵴ㧗䛥㻌
ᾎᵴ㧗䛥㻌
ᾎᵴ㧗䛥㻌
ᾎᵴ㧗䛥㻌
ᾎᵴ㧗䛥㻌
ᾎᵴ㧗䛥㻌
ᾎᵴ㧗䛥㻌
ᾎᵴ㧗䛥㻌

䞉䛳䛯䜙ኚ䚹㻌
䞉㌿ಽ䛾ᜍ䜜䚹㻌

ẁ
ᕪ
ゎ
ᾘ㻌
᪉
ἲ㻌

䞉㌿ಽ䛾ᚰ㓄㻌
䞉䛳䛶⬚䜢ᡴ䛳䛯䛣䛸䛜䛒䜛䚹㻌
䞉䛳䛶㦵ᢡ䛧䛯䛣䛸䛜䛒䜛䚹䝂䝮䛾ᩜ≀䜢ᩜ䛝䛺䛥䛔䛸ゝ䜟䜜䛯䛜
䜛䚹㻌
䞉⯪䛾ᗋ䛜䜚䜔䛩䛔䠄୍ᗘ㌿ಽ䠅㻌

ᡭ䛩䜚㻌

ᡭ䛩䜚㻌
ᡭ䛩䜚㻌
ᡭ䛩䜚㻌
ᘧྎ㻌

䛩䛾䛣㻌
䝅䝱䝽䞊㻌

ලయⓗෆᐜ㻌
⫤㛵⠇䠄ᕥ㊊䠅䛜ᝏ䛟䚸ධᾎ䛿ኚ䛷⦪ᡭ䛩䜚䜢䛔䛺䛜䜙䜔䛳䛸ධ䜜䜛
䛜䚸ධᾎ䛿䠏᪥䛻䠍ᅇ⛬ᗘ䚹㻌
䞉䜎䛯䛠䚸㊊䛜ᘬ䛳䛛䛳䛶ኚ䚹ᡭ䛩䜚䛻䛧䛳䛛䜚䛴䛛䜎䛳䛶Ẽ䜢䛡䛶
ධ䛳䛶䛔䜛䚹㻌
䞉ᡭ䛩䜚䜢䛴䛛䜣䛷ධ䜛䚹㻌
䞉⫤㛵⠇䠄ᕥ㊊䠅䛜ᝏ䛟䚸ධᾎ䛿ኚ䛷䚸⦪ᡭ䛩䜚䜢䛔䛺䛜䜙䜔䛳䛸ධ䜜
䜛≧ἣ㻌
㢼࿅ሙ䜈䛾ẁᕪ䛜䛒䜚䚸㋃ྎ䛜䛺䛔䛸୰䛻ධ䜜䛺䛔䚹㻌
䞉ᾎᐊ䛻䛩䛾䛣䜢ᩜ䛝䚸ᾎᵴ䛸䛾ẁᕪ䜢ᑡ䛺䛟䛧䛶䛔䜛䠄㻝 ྡ䠅䚹㻌
ᾎᵴ䛻ධ䜛䛾䛿㠃ಽ䛺䛾䛷䚸ᖺ୰䝅䝱䝽䞊䛷῭䜎䛩㻌

㻌

䞉㢼࿅ሙ䛷㌿ಽ䛧䛶⭎䜢㦵ᢡ䛧䛯䚹㻌

⾲ 㻢㻌 ᾎᐊᤲ㝖䛾ၥ㢟䛸ᕤኵ㻌

䞉㌿ಽ䛧䛶㦵ᢡ䛧䛯䚹㻌
ゎỴ᪉ἲ㻌

ศ㢮㻌
Ᏻᚰឤ㻌
Ᏻᚰឤ㻌
Ᏻᚰឤ㻌
Ᏻᚰឤ㻌
Ᏻᚰឤ㻌
ධᾎἲ㻌

ᡭ䛩䜚㻌
ᡭ䛩䜚㻌
ᡭ䛩䜚㻌

䞉ᡭ䛩䜚䛜䛔䛶䛔䜛䛾䛷Ᏻᚰ䚹㻌

ᮦ㉁㻌
ᮦ㉁㻌
䝅䝱䝽䞊
ᾎ㻌

䞉ᗋ䛿䜚䛻䛟䛔䛾䛷Ᏻᚰ䚹㻌

㌿ᒃᕼᮃ㻌
㻌
㻌
⾲ 㻠㻌 ᾎᵴ䛾䛝䛥㻌
ศ㢮㻌
ㄆ㆑㻌㻌
᳨ウ㡯㻌

ືస㻌

㻌
⾲ 㻡㻌 ᾎᐊᗈ䛥㻌
ศ㢮㻌
⊃䛥㻌
ၥ㢟Ⅼ㻌
⊃䛥㻌㻌
せᅉ㻌

ၥ㢟Ⅼ㻌
ලయⓗෆᐜ㻌

䜲䝇㻌
䜲䝇㻌

ศ㢮㻌

䞉ᡭ䛩䜚䜢䛡䛯䜚䛧䛶䛔䜛䚹୍ᛂᏳᚰ䚹㻌
䞉ᡭ䛩䜚䜢䛴䛡䛯䛾䛷Ᏻ䛻ឤ䛨䛺䛔䚹㻌
䞉䜚Ṇ䜑䜢䛡䛶䛔䜛䛾䛷Ᏻ䛺䛧䠄䠍ྡ䠅㻌

ኚ㻌

䞉䜹䝡䛜⏕䛘䜛䛾䛷ቨ䜢ᣔ䛟䛾䛜ኚ㻌

ᤲ㝖㻌

ኚ㻌

䞉ᤲ㝖䛜ኚ䚹㻌

ᤲ㝖㻌

ኚ㻌

䞉䛚㢼࿅ᤲ㝖䛜㠃ಽ䛰䛜䛩䜛䚹㻌

ᤲ㝖㻌

ኚ㻌

䞉㌿ಽ䛧䛶䛛䜙䛪䛳䛸䝅䝱䝽䞊䛾䜏䛻䛧䛶䛔䜛䚹㻌

䞉ᤲ㝖䛿䛝䜜䛔䛻䛧䜘䛖䛸䛩䜛䛸ᮏᙜ䛻ኚ䛺䛾䛷䚸ධᾎᚋ䛿ᚲ䛪Ỉ䛷୍㏻

䞉䛚㢼࿅䛾䛣䛸䜢⪃䛘䜛䛸᪩䛟ᘓ䛶᭰䛘ඛ䛻⛣ື䛧䛯䛔䠄ᪧᅋᆅᒃఫ
⪅䠅䚹㻌

䜚ὶ䛩䜘䛖䛻䝹䞊䝹䛧䛶䛔䜛㻌
䞉ᾎᐊᤲ㝖䛿ጔ䛜⾜䛖䛜䚸䜚Ṇ䜑䛻ᩜ䛔䛶䛔䜛䝬䝑䝖䛾⣽䛛䛔┠䛾㒊ศ
ᤲ㝖㻌

ኚ㻌
䛜ኚ㻌

ලయⓗෆᐜ㻌
䞉ᾎᵴ䛜ᑠ䛥䛟䚸ᾎᵴ䛾ୖ䛜䜚䛜㧗䛔㻌
䞉⯪䛻䛴䛛䛳䛶㊊䜢ఙ䜀䛩䛸❧䛶䛺䛟䛺䜛䠄㻡 ྡ䠅㻌

ලయⓗෆᐜ㻌
䛚㢼࿅䜢ᗈ䛟䛧䛯䛔䛡䛹䚸䛧䜗䛖䛜䛺䛔䛛䜙ᡃ៏䛧䛶䛔䜛䚹㻌
䞉Ὑ䛔ሙ䜒⊃䛟䚸䝅䝱䝽䞊䜢ᾎ䜃䜛㝿䛻䛱䜗䛳䛸౽㻌
䞉䝬䝑䝖䛸䜲䝇䜢⏝䚹㻌
䞉㧗䜑䛾䜲䝇䛻ᗙ䜛䚹㻌

ᤲ㝖㻌

㧗䛥㻌

䞉ᡭ䛜ᒆ䛛䛺䛔䚹㻌

ᤲ㝖㻌

㧗䛥㻌

䞉༴䛺䛔䛾䛷ኳ䛾ᤲ㝖䛿䜔䜙䛺䛔䚹㻌

ᤲ㝖㻌

㢖ᗘ㻌

䞉ᤲ㝖䛿ẖ᪥䛧䛺䛔䚹㻌

ᤲ㝖㻌

㢖ᗘ㻌

䞉ᤲ㝖䛿 㻟 ᪥䛻 㻝 ᅇ㻌

ᤲ㝖㻌

㐨ල㻌

䞉ୖ䛾᪉䛿ᡭ䛜ᒆ䛛䛺䛔䠄䛾䛔䛯䝰䝑䝥䜢䛖䛸䜘䛔䛸䛾ពぢ䛒䜚䠅㻌

䝅䝱䝽

䞉ୗ䜢ྥ䛔䛶Ὑ䛖䛾䛜䚸ⱞᡭ䛷䛒䜛䛯䜑䚸ᾎᐊᤲ㝖䛿䛒䜎䜚䛫䛪䚸ኟ䛿䝅䝱

䞊㻌

䝽䞊䜢⏝䚹㻌

ᮇ㻌

䞉㢼࿅ᤲ㝖䛿ධᾎᚋ䛻ở䜜䛶䛔䛯䜙Ὑ䛖㻌

ᤲ㝖㻌

㻌
⾲ 㻣㻌 ධᾎ䛾እ㒊㻌

ᤲ㝖㻌

ศ㢮㻌



ලయⓗෆᐜ㻌

ᤲ㝖㻌

ලయⓗෆᐜ㻌

ᕤኵ㻌

௦᭰㻌

タ㻌

䞉ᗣ䝉䞁䝍䞊䛷ධ䜛䚹㻌

௦᭰㻌

タ㻌

䞉䝇䜲䝭䞁䜾⾜䛟䛸䝥䞊䝹䛻ేタ䛾䛚㢼࿅䛻ධ䜜䛶౽䚹㻌

௦᭰㻌

タ㻌

䞉䝇䝫䞊䝒䜽䝷䝤䛷䛚㢼࿅䛻ධ䛳䛶䛔䜛䚹㻌

௦᭰㻌

タ㻌

䞉䝇䝫䞊䝒䜽䝷䝤䛷ධ䜛䚹㻌

௦᭰㻌

タ㻌

䞉䝇䝫䞊䝒䜽䝷䝤䛾䛚㢼࿅䛻ධ䜚䛻⾜䛟䚹㏆䛟䛻㖹䛜↓䛔䛾䛷䚹㻌

௦᭰㻌

タ㻌

䞉䝥䞊䝹䛻⾜䛳䛯䛸䛝䛻ධ䜛䚹㻌

௦᭰㻌

タ㻌

䞉ẖ᪥䝥䞊䝹䛷䝃䜴䝘䚹㻌

௦᭰㻌

Ἠ㻛㖹㻌

䞉 Ἠ䛻㐌 㻞 ᅇ⾜䛟䚹㻌

௦᭰㻌

Ἠ㻛㖹㻌

䞉ᐙ䛷ධ䜙䜜䛺䛔䚹┴䛾㖹䠄㐌 㻝 ᅇ䠅䚹㻌

௦᭰㻌

Ἠ㻛㖹㻌

䞉┴䛻ᐙ᪘䛜䛔䜛䛾䛷䚸䛭䛣䛾 Ἠ䛻ධ䜚䛻⾜䛳䛶䛔䜛䚹㻌

௦᭰㻌

䝕䜲㻌

䞉䝕䜲䝃䞊䝡䝇䛷ධ䜛䚹㻌

௦᭰㻌

䝕䜲㻌

䞉㐌 㻟 ᅇ䛾䝕䜲䝃䞊䝡䝇䛷ධᾎ䛩䜛䛾䛷ᐙ䛷䛿ධ䜙䛺䛔䚹㻌

ศ㢮㻌
ᤲ㝖㻌

ලయⓗෆᐜ㻌

㐨ල㻌

䞉㢼࿅ᤲ㝖䛿䛜䛴䛔䛯䝤䝷䝅䛷⾜䛳䛶䛔䜛㻌

㐨ල㻛

ᗋ䛾䝍䜲䝹䛜ở䜜䛺䛔䜘䛖䛻䚸䝇䝜䝁䜢ᩜ䛔䛶䝅䝱䝽䞊䜢ᾎ䜃䚸ᤲ㝖䛿䝅䝱

㢖ᗘ㻌

䝽䞊䜢ᾎ䜃䛯䛭䛾ᚋ䛻㐌䠍ᅇ⛬ᗘ䛾㢖ᗘ㻌

ᤲ㝖㻌

䝦䝹䝟
ᤲ㝖㻌

䞉ᤲ㝖䛿䝦䝹䝟䞊䛜䛯䜎䛻䛧䛶䛟䜜䜛䛜䚸䛭䜜௨እ䛿ධᾎᚋ䛻⮬ศ䛷䛩䜛㻌
䞊㻌

ㅰ㎡ ᮏ◊✲ࡣࠊᩥ㒊⛉Ꮫ┬⛉Ꮫ◊✲㈝⿵ຓ㔠࣭ᇶ┙◊✲ $㸸㉸㧗㱋♫
ᑐᛂࡋࡓᆅᇦᘓ⠏ᶵ⬟㓄⨨ᆺ㒔ᕷ⦅ࢩࢫࢸ࣒ࡢ♫ᐇ㦂ࢆ࠾
ࡋࡓᵓ⠏㸦ᰝ㸸すฟᙪ㸧ࡢຓᡂࢆཷࡅࠊ⾜ࡗࡓ◊✲࡛࠶ࡾࠊᮏሗ࿌
ࡣࠊ ᖺᘓ⠏Ꮫᢞ✏ࡋࡓࡶࡢ࡛࠶ࡿࠋ
ࡲࡓࠊㄪᰝࡈ༠ຊࡃࡔࡉࡗࡓᒃఫ⪅ࡢⓙᵝࠊᮏㄪᰝࢹ࣮ࢱࢆࡲࡵ
ࡿ࠶ࡓࡾࡈ༠ຊ㡬ࡁࡲࡋࡓ➓⏣ᖿኵẶ㸦ᮾ ,2*㸧
㸪⏕ᒣ⩼Ặ㸦ᮾ
Ꮫ㝔⏕㸧࠾♩⏦ࡋୖࡆࡲࡍࠋ
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᧘Ả⽵㧔ᑪ▽㧕
ᒾ㧔ᑪ▽㧕
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 ⎇ⓥߩ⢛᥊
⾈‛ߪੱߩ↢ᵴࠍ⛽ᜬߔࠆߚߩၮᧄ⊛ߥⴕേߢࠅޔ
ࠫࡖߣߒߡߩᥜࠍᭉߒ⊒ዷ⊛ⴕേߢ߽ࠆⴕߩࠄࠇߘޕ
േ߇ࠄࠇࠆᐫⴝߪੱߩᣣᏱ↢ᵴߦᰳ߆ߖߥ㊀ⷐߥ႐ߢ
ࠆߣ߃ࠆߛࠈ߁ޕ
߹ߚޔㇺᏒⓨ㑆ߩਛߢㇺᏒߩ↢ᵴ᭽ᑼ߿ᱧผࠍߜߥ߇ࠄޔ
ߘߩㇺᏒߥࠄߢߪߩⴝਗߺࠍᒻᚑߒ↢ޔᵴߦᔅⷐߥຠߩߺߥ
ࠄߕࠨࡆࠬ߿ᇅᭉᖱႎߥߤࠍឭଏߒޔᐫਥߦߣߞߡߪ↢ᵴ
ߩ႐ߢ߽ࠆޔߦࠄߐޕၞࠦࡒࡘ࠾࠹ࠖߩᩭߣߒߡᄙ᭽ߥ⑂
ࠅ߿ࠗࡌࡦ࠻ߥߤߦ↪ߐࠇߦޘੱޔᭉߒߺࠍឭଏߔࠆޟᇅᭉ
ߩ႐߽ߢ⺕ޔࠅߢޠ᳇シߦ↪ߢ߈⥄ὼߦᵹࠍ↢ߺߔޟ
ߩ႐ޕࠆ߽ߢޠ
৻ᣇߩࠞࠗࡑޔ᥉ߦ߁ࡕ࠲࡚ࠪࡦߩㅴⴕ߿ዋ
ሶ㜞㦂ൻߥߤߩੱญ᭴ᚑߩᄌൻߦࠃࠆࠗࡈࠬ࠲ࠗ࡞ߩᄌൻ
ߥߤߢᶖ⾌⠪ߩ⾼⾈ⴕേ߇ᄌൻߒޔᄢဳᐫ߇ᶖ⾌⠪ߩᡰᜬࠍ㓸
ޔਛᔃᏒⴝߪㅌߒޔਛᔃᏒⴝࠍ᭴ᚑߒߡࠆᐫⴝߦ
ⓨ߈ᐫ⥩ߩჇട߇⪺ߒߊߥߞߚޔߚ߹ޕᓟ⛮⠪ߩ㗴߿⸳ߩ
⠧ൻߥߤᐫⴝౝㇱߩ㗴߽ᐫⴝ߇ૐㅅߒࠪࡖ࠶࠲ㅢ
ࠅߦߥࠆⷐ࿃ߣߥߞߡࠆޕ
ㄭᐕޔㅌߒߟߟࠆᐫⴝߦᵴ᳇ࠍขࠅᚯߔߚߩᣉ╷ޔ
ࠆߪᐢߊⴝߠߊࠅᵴേߩ৻Ⅳߣߒߡⴝ〝ߩᒛ߿⥩ⵝⴝޔ
〝Ἦߩ⸳⟎ޔߚ߹ޔભᙑⓨ㑆ߩ⸳⟎ߥߤߩⅣႺᢛ߿ࠗࡌࡦ࠻
ߥߤ߇ㅴࠄࠇߡࠆޔߚ߹ޕ㜞㦂ൻ₸ ߣ߁  ੱߦ㧝
ੱ߇  ᱦએߩ㜞㦂⠪ߢࠆ㜞㦂ൻ␠ળߦ⓭ߒߚޔᐫ
ⴝ↪⠪ߩ㜞㦂ൻ߽ㅴࠎߢࠆߎߣ߆ࠄᱠⴕⴕേࠍᏱߣߔࠆ
ᐫⴝߢり߇߃ߚ㜞㦂⠪߳ߩ㈩ᘦߣߒߡભᙑⓨ㑆ߩ㊀ⷐ
ᕈ߇Ⴧߔ߽ߩߣ⠨߃ࠄࠇߡࠆޕ
 ᧄ⎇ⓥߢߪޔᐫⴝߦ߅ߡભᙑࠍትવ߿ᐫߩߒߟࠄ߃
ߣߒߡߥߤ⟎⸳ޔߩᄙ᭽ߥᗧ࿑ߦࠃߞߡ⸳ߌࠄࠇߚ⌕ᐳⓨ㑆
ߦ⌕⋡ߒߚޕ
 
 ⎇ⓥߩ⋡⊛
ㄭᐕޔዋሶ㜞㦂ൻߦ߁ੱญ᭴ᚑߩᄌൻߥߤߦࠃࠅੱߣੱߩ
㑐ଥ߿ၞߣߩߟߥ߇ࠅ߇Ꮧ⭯ߦߥࠅߟߟࠆߥ߆ߢޔᵹߩ
႐߇᳞ࠄࠇߡࠆޔߦ․ޕหߓၞߦዬߒߡㅢߩ㑐ᔃࠍ
ᜬߞߡࠆੱߩޘ㓸࿅ߢࠆࠦࡒࡘ࠾࠹ࠖ߳ߩ㑐ᔃ߇㜞߹ߞ
ߡࠆޕ
ᧄ⎇ⓥߢߪޔᐫⴝ߇ၞߩⓨ㑆ߩ৻ߟߢࠅߥ߇ࠄ
ၞߩવ⛔߿ᢥൻ߅ࠃ߮ࠦࡒࡘ࠾࠹ࠖߩਛᔃߢߞߚߎߣߦᵈ
⋡ߔࠆޔߦ․ޕ㜞㦂⠪߳ߩ㈩ᘦ߅ࠃ߮ᐫⴝߩⅣႺᢛߩ৻Ⅳ
ߣߒߡ⸳⟎ߐࠇߡࠆᐫⴝߩ⌕ᐳⓨ㑆ߦὶὐࠍᒰߡ⸳ߩߘޔ
⟎⁁ᴫ߅ࠃ߮⸳⟎ⅣႺߩ․ᓽࠍᛠីߔࠆ⌕ޔߚ߹ޕᐳⓨ㑆ࠍ
↪ߔࠆ↪⠪ߩⴕേ߿⹏ଔࠍಽᨆߔࠆߎߣߢߦޘੱޔኻߔࠆ⌕
ᐳⓨ㑆ߩ߈߅ࠃ߮ߘߩᗧ⟵ࠍࠄ߆ߦߔࠆߎߣࠍ⋡⊛ߣߔ
ࠆ⌕ޔߦࠄߐޕᐳⓨ㑆߇ࠦࡒࡘ࠾࠹ࠖࠍᒻᚑߦነਈߔࠆน⢻ᕈ
ࠍតࠆޕ

 ⺞ᩏߩⷐ
ᐫⴝߦ߅ߌࠆ⌕ᐳⓨ㑆ߩ↪⁁ᴫࠍ⺞ߴࠆߚߦㆬቯߒ




ߚ⺞ᩏኻ⽎ߪޔජ⪲⋵ᨰᏒߦࠆ⼾྾ቄบ࿅ౝߩᐫⴝߢ
ࠆ⼾ޕ྾ቄบ࿅ౝᐫⴝࠍ⺞ᩏኻ⽎ߦㆬቯߒߚℂ↱ߪޔ
ዋሶ㜞㦂ൻ߇ᐫⴝߩㅌߩⷐ࿃ߣߒߡߍࠄࠇߡࠆਛߢޔ
 ᱦએߩ㜞㦂⠪߇࿅ౝੱญߩࠍභߡ߅ࠅ㜞㦂ൻ
߇⪺ߒߊㅴࠎߢࠆ߆ࠄߢࠆޕ
߹ߚ ޔᐕ߆ࠄㇺᏒౣ↢ᯏ᭴ߦࠃࠆᑪߡᦧ߃ᬺߩኻ⽎ߣ
ߥߞߡ߅ࠅޔᐫⴝࠍࠛࠕ߇╙  ᦼߩᬺኻ⽎ߣߒߡ
㨪 ᐕᓟߦᑪߡᦧ߃߇੍ቯߐࠇߡ߅ࠅޔᑪ▽⊛ߥ⍮߇᳞
ࠄࠇߡࠆ߆ࠄߢࠆޔߦࠄߐޕ࿅ߩਛᔃߦ┙ߒߡࠆ
ᐫⴝߦߪޔᐫⴝߩਛᄩߩࡄࡉ࠶ࠢࠬࡍࠬߦ⌕ᐳⓨ㑆߇ᄙ
ᢙ⸳⟎ߐࠇޔᄙߊߩੱߦ↪ߐࠇߡࠆ߆ࠄߢࠆޕ
 ⼾྾ቄบ࿅ౝᐫⴝߦ߅ߌࠆ⌕ᐳⓨ㑆ߩ⸳⟎⁁ᴫ 
⼾྾ቄบ࿅ౝᐫⴝߦߪࡩ  ⸘ޔᚲߦ⌕ᐳⓨ㑆߇⸳ߌࠄ
ࠇߡࠆޕᐫ߇ᐫ⥩ߩ೨ߦ⸳⟎ߒߚ߽ߩ߇㧠ࡩᚲߢ࠶ࡉࡄޔ
ࠢࠬࡍࠬߦ⸳⟎ߐࠇߡࠆߩ߇  ࡩᚲߢࠆߩߘޕ㈩⟎႐
ᚲࠍ࿑㕙ߦࡊࡠ࠶࠻ߒ⸳⟎⁁ᴫࠍ౮⌀ߢߒߚ ޕ࿑  
࿑  ߢࠊ߆ࠆࠃ߁ߦ⼾ޔ྾ቄบ࿅ౝᐫⴝߦ߅ߌࠆ⌕ᐳⓨ
㑆ߪޔᐫ㗡߿ㅢ〝ޔᐢ႐ߦ⸳⟎ߐࠇߡ߅ࠅޔᲑ㓏᭴ᚑࠍᜬߞߡ
ࠆߩᧁޔߚ߹ޕਅ߿ࡇࡠ࠹ࠖㇱಽ߅ࠃ߮࠻ࠗߩறࠄߥߤ⇣
ߥࠆ․ᕈߩⓨ㑆ߦ⸳⟎ߐࠇߡ߅ࠅ⟎⸳ޔ႐ᚲߦᄙ᭽ᕈ߇ࠆޕ
߹ߚ߿࠴ࡦࡌޔሶߥߤߩりᡰᜬౕߩᒻ⁁߿⚛᧚߅ࠃ߮ᄢ߈
ߐߥߤߩ࠺ࠩࠗࡦ㕙߽ᄙ᭽ᕈࠍᜬߞߡࠆޕ


࿑  ⼾྾ቄบ࿅ౝᐫⴝߦ߅ߌࠆ⌕ᐳⓨ㑆ߩ⸳⟎⁁ᴫ

 ⷰኤ⺞ᩏ
⼾྾ቄบ࿅ౝᐫⴝࠍኻ⽎ߦᐫⴝߩࡄࡉ࠶ࠢࠬࡌ
ࠬߦ߅ߌࠆ⌕ᐳⓨ㑆ߩ↪ታᘒࠍᛠីߔࠆߚߦ ޔᐕ 
  ᣣ Ἣޔᣣ ߆ࠄ  ᣣ ᧁޔᐔᣣ ߹ߢߩ  ᣣ㑆ޔඦ೨  ᤨ
߆ࠄඦᓟ  ᤨ߹ߢⴕേⷰኤ⺞ᩏࠍⴕߞߚޕ
ᐫⴝోߦ⸳⟎ߐࠇߡࠆ  ࠞᚲߩ⌕ᐳⓨ㑆ߩߥ߆ߢ
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ᐫⴝߩ߶߷ਛᄩߦࠆᐢ႐ߦ⟎ߒߡ߅ࠅߩੱޔ↪߇ᄙߊߺ
ࠄࠇޔ
ⷰኤ⺞ᩏ߇ኈᤃߢࠆ  ࠞᚲࠍኻ⽎ߦⴕേⷰኤࠍⴕߞߚޕ

⺞ᩏᚻᴺߣߒߡߪ⌕ᐳⓨ㑆ࠍ↪ߔࠆੱߩᕈᐕ㦂ࠍផ᷹ߒޔ
 ಽᲤߦߘߩ↪ⴕേࠍ⸥㍳ߒߚⷰޕኤ⺞ᩏߩኻ⽎ߢࠆ  ࠞ
ᚲߩ⌕ᐳⓨ㑆ࠍ࿑ߦ␜ߒߚ ޕ࿑  




࿑  ႐ᚲԙߩ↪⁁ᴫ        ࿑  ႐ᚲԙߩ↪⁁ᴫ

⺞عᩏኻ⽎Ԛߢߩ↪⁁ᴫ
⋥✢ဳߩ  ੱដߌߩࡌࡦ࠴߇ޔᐢ႐ߩ߶߷ਛᄩߩࠅ߇㐿߆
ࠇߚߣߎࠈߦ⟎߆ࠇߡࠆ⥄߿ੱޕォゞߩㅢⴕ߇ࠆߣߎࠈߢޔ
ੱߩ↪߇ᄙߊࠄࠇࠆޕ
ⓨ㑆ߦࠁߣࠅࠍᜬߞߡ߅ࠅ⥄ޔォゞ߿ࡌࡆࠞࠍᱛߡ
↪ߔࠆ႐ว߇ࠆ ޕ࿑  ߹ߚߩࡄࠬޔญߦㄭߚޔ
⩄‛ᢛℂࠍߔࠆᤨߦࠃߊࠊࠇߡࠆ ޕ࿑  





࿑  ႐ᚲԚߩ↪⁁ᴫ       ࿑  ႐ᚲԚߩ↪⁁ᴫ


࿑  ⺞ᩏኻ⽎ߩ㈩⟎࿑


 ⺞ᩏߩ⚿ᨐ
 ⌕ᐳⓨ㑆ߩ↪⁁ᴫ
ⷰኤ⺞ᩏࠍⴕߞߚ  ᣣ㑆ߦ  ࡨᚲߩ⺞ᩏኻ⽎ߩ႐ᚲߎߣߦⷰ
ኤߐࠇߚ↪ⴕേࠍ౮⌀ߣߦ߹ߣߡ⠨ኤࠍⴕߞߚޕ
⺞عᩏኻ⽎Ԙߢߩ↪⁁ᴫ
⺞ᩏኻ⽎ᚲԘߪඦ೨ਛߩ↪ߪ߹ࠅࠄࠇߥޕ
㧔࿑ 㧕
ᰴߩ౮⌀ߢࠊ߆ࠆࠃ߁ߦޔᑪ‛ߩਅߦ⸳⟎ߐࠇߡࠆߚ⭯
ᥧޕᣣ߇ᒰߚࠄߥඦ೨ਛߪߥ߅ߐࠄߩߎߣߢࠆޕᣣᒰߚ
ࠅ߇⦟ߊߥߊ⭯ᥧᗵߓ߇ޔඦ೨ਛߩઁߩ႐ᚲߦᲧߴ↪߇ዋ
ߥℂ↱ߩ৻ߟߣߒߡ߁߆߇߃ࠆޕᣣ߇ᒰߚࠆඦᓟߦߥࠆߣੱ
ߩ↪߇ᄙߊߥࠅޔ
㓸߹ࠅ߇ᒻᚑߐࠇࠆޕ
࿑  ߩ౮⌀ߩࠃ߁ߦޔ
หߓ႐ᚲߦዬߡ߽ᐳߞߡߔੱ߿ዋߒ㔌ࠇߡᐳߞߡ⡬ߡ
ࠆੱޔᐳࠄߥߢ࠻ࠬߦነࠅ߆߆ߞߡઁߩߣߎࠈࠍ⌑ߡ
ࠆੱߥߤޔ↪ⴕേߪᄙ᭽ߢࠆޕ㓸߹ߞߡߊࠆੱ߇Ⴧ߃ޔඦ
ᓟ  ᤨ㗃ߦ↪߇৻⇟ᄙߊࠄࠇࠆߩ࠴ࡦࡌޕ೨ࠍㅢࠆੱ߇ᐳ
ߞߡࠆੱߚߜߦシߊᜦߒߡㅢࠅޔ႐วߦࠃߞߡߪ┙ߜᱛߞ
ߡߒࠍߔࠆߎߣ߇ߞߚߦ࠴ࡦࡌޕᐳߞߡࠆੱ߇ࡌࡦ࠴ߩ
೨ࠍㅢࠆੱࠍ߮ᱛࠆߎߣ߽ࠄࠇߚޕ



⺞عᩏኻ⽎ԛߢߩ↪⁁ᴫ
ࡌࡦ࠴߇ᧁࠍ࿐ࠎߛਣဳߩ  ੱᐳࠇࠆᄢ߈ߐߢޔ⠧⧯↵
ᅚࠍࠊߕⶄᢙߩੱ߇หᤨߦ߁ߎߣ߇ߢ߈ࠆޕਣဳߢⷞ✢
߇วࠊߥߚޔ⍮ࠄߥੱห჻ߢ߽⥄ὼߦ㓞ߦᐳࠆߎߣ߇ߢ
߈ࠆ ޕ࿑  ࠬࡄߩญߩㄭߊߦࠆߚ‛⾈ޔᓟߦભ
ᙑ߅ࠃ߮⩄‛⟎߈ߣߒߡࠃߊࠊࠇߡࠆߩ࠴ࡦࡌޕㄭߊߦ㘶
ߺ‛߿࠲ࡃࠦ⥄⽼ᯏ߇ߞߡޔ㘶㘩߅ࠃ߮༛ᾍߢࠃߊࠊࠇߡ
ࠆޕ
ᐢ႐ߦ⟎ߒߡߡⓨ㑆⊛ߦࠁߣࠅ߇ࠅࠍ࠴ࡦࡌޔ↪ߔ
ࠆ㓙ࡌࡦ࠴ߩ೨ߦ⥄ォゞ߿࡚ࠪ࠶ࡇࡦࠣࠞ࠻ࠍ⟎ߊੱ߇
ࠆ߇࠴ࡦࡌޕਣဳߢࠆߚߩࡊ࡞ࠣޔ႐วߪᐳߞߡࠆੱ
ߩ೨ߦੱ߇┙ߞߡߒࠍߔࠆశ᥊߇ࠄࠇࠆ ޕ࿑  





࿑  ႐ᚲԛߩ↪⁁ᴫ        ࿑  ႐ᚲԛߩ↪⁁ᴫ

⺞عᩏኻ⽎Ԝߢߩ↪⁁ᴫ
႐ᚲԘߣ߶߷หߓⓨ㑆․ᕈࠍᜬߞߡࠆ߇ߩࡊ࡞ࠣޔ↪
߇ࠄࠇߚԘߣᲧߴߡ৻ੱ߇ੑੱߩዋੱᢙߢࠊࠇࠆߎߣ߇
ᄙ ޕ࿑  
ⓨ߈➧߿ࠧࡒ▫↪ߩⓨ߈▫߇⟎߆ࠇߡࠆߎߣ߆ࠄߢߎߎޔ
㘶㘩ߔࠆੱ߿࠲ࡃࠦࠍๆ߁ੱ߇ࠆߎߣ߇ផ᷹ߢ߈ࠆޕ
⺕߆߇ᜬߜㄟࠎߛߣᕁࠊࠇࠆ㆑߁࠺ࠩࠗࡦߩሶ  ⣉߇ޔო
㓙ߦ⟎߆ࠇߡࠆ ޕ࿑  



࿑  ႐ᚲԘߩ↪⁁ᴫ       ࿑  ႐ᚲԘߩ↪⁁ᴫ

⺞عᩏኻ⽎ԙߢߩ↪⁁ᴫ
⢛߽ߚࠇ߇ࠆ⋥✢ဳߩ  ߟߩࡌࡦ࠴߇ޔ⢛߽ߚࠇࠍวࠊߖ
ߡ⟎߆ࠇߡࠆߚ⍮ࠄߥੱߚߜ߇⢛ࠍะߌߡᐳࠆߎߣߢ
ⷞ✢ࠍࠊߔߎߣߥߊ↪ߔࠆߎߣ߇ߢ߈ࠆ ޕ࿑  ߒ߆ߒޔ
⢛߽ߚࠇࠍวࠊߖߡ⟎߆ࠇߡࠆߎߣ߇ޔᄢੱᢙߩࠣ࡞ࡊ߇
ߒࠍࠊߔߦߪޔਇߦߊߎߣ߇ࠊ߆ࠆ ޕ࿑  
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⺞عᩏኻ⽎ԝߢߩ↪⁁ᴫ
࿅ౝᐫⴝߩญ೨ߩᐢ႐ߩ⌕ᐳⓨ㑆ߢࡉࠞߩߟ ޔ
ဳߩ⢛߽ߚࠇߩߥࡌࡦ࠴߇৻ߦਗࠎߢࠆ߇߆⺕ޔߚ߹ޕ
ᜬߜㄟࠎߛߣᕁࠊࠇࠆ㆑߁࠺ࠩࠗࡦߩሶ  ⣉߇ო㓙ߦ⟎߆ࠇ
ߡࠆޕ
৻ᣣਛᣣ߇ࠃߊᒰߚࠆᚲߢ↵ࠄ߆ᦺޔᕈߩ↪߇ࠃߊࠄࠇ
ࠆ ޕ⣉ߩࡌࡦ࠴߇  ߦਗࠎߢߡޔฦ࡞ࠣߦ࠴ࡦࡌߩޘ
ࡊ߿ੱ↵ޔᕈߣᅚᕈ߇↪ߒߡࠆ ޕ࿑  ⢛߽ߚࠇߩߥ
㐳ࠞࡉဳߩࡌࡦ࠴ߦޔ㈮ߞߚੱ߇ኢߡࠆߎߣ߇ߞߚޕ
ᐫⴝ߆ࠄዋߒ㔌ࠇߚߣߎࠈߢࠅޔᣣᒰߚࠅ߇ࠃߊ㐳ࡌࡦ
࠴ߩᒻ⁁߇ᓇ㗀ߒߡࠆߣ⠨߃ࠄࠇࠆ ޕ࿑  





࿑  ႐ᚲԝߩ↪⁁ᴫ      ࿑  ႐ᚲԝߩ↪⁁ᴫ

࿕ቯߩࡌࡦ࠴ߦᐳߞߡࠆੱߣኻ㕙ળߔࠆᤨ߿ࡌࡦ࠴ࠍ
ߞߡࠆੱߚߜߣ㑐ࠊࠄߥߢ৻ੱߦߥࠆᤨߦޔᜬߜㄟߺߩ
ሶ߇⦟ߊࠊࠇߡࠆ ޕ࿑  
หߓ႐ᚲߢඦ೨ਛߦߪ↵ᕈࠣ࡞ࡊߩ↪߇ඦᓟߦߪ›ㅪ
ࠇߩᅚᕈࠣ࡞ࡊߩ↪߇ࠄࠇࠆ ޕ࿑  





࿑  ႐ᚲԝߩ↪⁁ᴫ      ࿑  ႐ᚲԝߩ↪⁁ᴫ

 ⌕ᐳⓨ㑆ߩ↪ታᘒ
એਅߩ࿑  ߪⷰޔኤ⺞ᩏࠍၮߦ  ࡩᚲߢߩ  ᣣ㑆ߩోߩ
↪⁁ᴫࠍ߹ߣߚࠣࡈߢࠆ❑ߩࡈࠣޕゲߪᤨ㑆Ꮺޔᮮ
ゲߪ⌕ᐳⓨ㑆ߩฦ⸳⟎႐ᚲࠍ␜ߒߡࠆޕ↪⠪ࠍᕈߦࠃߞ
ߡ⦡ಽߌߒޔߩᄢ߈ߐ߿ᢙሼߢੱᢙࠍߒߚޕ


ࠣࡈ߆ࠄ⌕ᐳⓨ㑆ߩోߩ↪․ᓽࠍߺࠆߣ⌕ޔᐳⓨ㑆ࠍ
↪ߔࠆᤨ㑆ߪ↵ᅚࠍࠊߕ ࠄ߆ᤨ ޔᤨ  ࠄ߆ᤨ ޔ
ᤨߢඦ೨ߣඦᓟߩ  ᤨ㑆߇ᄙߎߣ߇ࠊ߆ࠆޔߚ߹ޕඦ೨ਛߪ
↵ᕈߩ↪߇ᄙߊޔඦᓟߪᅚᕈߩ↪߇ᄙ↵ޕᕈߪ↪႐ᚲ
߇  ࡩᚲߩਛߢԛߣԜߦ㓸ਛߒߡࠆ㕙ޔᅚᕈߪ↪႐ᚲߩ
▸࿐߇ᐢޕ
߹ߚޔᑪ‛ߩਅߩ࿐߹ࠇߚ႐ᚲߢࠆԘߣޔᐫⴝߣዋߒ㔌
ࠇߚᐢ႐ߦ⟎߆ࠇߡࠆԝߪหᕈࠣ࡞ࡊ߇↪ߔࠆߎߣ߇
ᄙߊޔᐢ႐ߩਛᔃㇱߦ⸳⟎ߐࠇߡࠆԚߣԜߪ ߆ੱ ޔ㨪 ੱ
ߢ↪ߔࠆߎߣ߇ᄙ߇࠴ࡦࡌޕ⢛߽ߚࠇห჻วࠊߐߞߡࠆ
ԙߪ↵ᅚ߇↪ߒߡࠆߎߣ߇ᄙߊࠄࠇ߇✢ⷞޔ㊀ߥࠄߥ
ࡌࡦ࠴ߩะ߈߇ᓇ㗀ߒߡࠆߣ⠨߃ࠄࠇࠆޕᄢ߈ᧁࠍ࿐ࠎߛ
ᒻߩԛ߽⠧⧯↵ᅚ߇↪ߒߡࠆ႐ว߇ᄙߊࠄࠇޔ↪⠪ߩ
ⷞ✢߇㊀ߥࠄߥਣᒻߢࠆߎߣ߇ᓇ㗀ߒߡࠆߣ⠨߃ࠄ
ࠇࠆޕ

 ߹ߣ
ᐫⴝߦ⌕ᐳⓨ㑆߇ᄙᢙ⸳⟎ߐࠇߡ߅ࠅߩੱޔ↪߇ᄙߊ
ࠄࠇߚ⼾྾ቄบ࿅ౝᐫⴝࠍኻ⽎ߦⷰኤ⺞ᩏࠍⴕ⟎⸳ޔ
ᴫ߅ࠃ߮↪ታᘒࠍ⺞ߴޔ↪⁁ᴫࠍᛠីߒߚޕ
ߘߩ⚿ᨐ⼾ޔ྾ቄบ࿅ౝᐫⴝߩࡄࡉ࠶ࠢࠬࡍࠬߦ⟎
߆ࠇߡࠆ⌕ᐳⓨ㑆ߪ⟎⸳ޔ႐ᚲߦࠃߞߡޔ㐿⊛߆㐽㎮⊛߆
ߢࠅ⌕ޔᐳⓨ㑆ߩၮᧄ⊛ߥ᭴ᚑⷐ⚛ߢࠆࡌࡦ࠴㨯ሶߩᒻ
⁁߅ࠃ߮ะ߈ߥߤߩ⋧㆑߇ࠆߥߤޔᄙ᭽ߥⓨ㑆․ᕈࠍᜬߞߡ
ࠆߎߣ߇ࠊ߆ߞߚ⟎⸳ޔߚ߹ޕ႐ᚲߦࠃߞߡ↪ߐࠇࠆᤨ㑆
߿↪⠪ߩᕈ߇⇣ߥࠅޔᐢ႐ߦ⸳⟎ߐࠇߡࠆᚲߪੱߩ
↪߇ᄙߊᐢ႐߆ࠄ㔌ࠇߚᚲߦ⸳⟎ߐࠇߡࠆ⌕ᐳⓨ㑆ߦߪࠣ
࡞ࡊߩ↪߇ࠄࠇࠆߥߤޔੱ߿㓸࿅ߦࠃߞߡ↪ߐࠇࠆ
႐ᚲ߇⇣ߥࠆߎߣ߇ࠊ߆ߞߚ⌕ޔߦࠄߐޕᐳⓨ㑆ߩ↪ⴕേߪ
ᄙ᭽ߢࠆ߇ޔᵈ⋡ߔߴ߈ὐߣߒߡ߶߷หߓᤨ㑆ߦ߹ߞߚ႐
ᚲߦหߓ㗻߱ࠇߩࠣ࡞ࡊ߇㓸߹ࠅࠦࡒࡘ࠾࠹ࠖߩᒻᚑ߇
ࠆߎߣ߆ࠄޔᐫⴝߩ߅ߌࠆ⌕ᐳⓨ㑆߇ࠦࡒࡘ࠾࠹ࠖᒻᚑߦነ
ਈߔࠆน⢻ᕈ߇ࠆߎߣࠍ␜ໂߒߡࠆߎߣߢࠆޕ





   ᣣ Ἣ 㧙ᣣޔ᥍ࠇ ᳇᷷㧦ᦨ㜞  ᐲᦨૐ  ᐲ                                                     䂾↵㩷 㩷 䃂ᅚ㩷



   ᣣ ᳓ 㧙ᐔᣣޔ᥍ࠇᤨ ࠅᦅޘ᳇᷷㧦ᦨ㜞  ᐲᦨૐ  ᐲ 




   ᣣ ᧁ 㧙ᐔᣣ ࠅᦅޔ᳇᷷㧦ᦨ㜞  ᐲᦨૐ  ᐲ 



࿑   ࡩᚲߩ⺞ᩏኻ⽎⌕ᐳⓨ㑆ߩ↪⁁ᴫ
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㧗㱋㐠㌿⪅ࡢ㐠㌿⥅⥆᩿ᛕ㛵ࡍࡿ◊✲


6XUYH\RQDWWLWXGHDERXWDFDUGULYLQJDQGDVWRSGULYLQJLQDVDWHOOLWHFLWLHV


⎼ ⨾㔛 㸦ᕤᏛ⣔◊✲⛉ᶵᲔᕤᏛᑓᨷ㸧 ᑠ➉ ඖᇶ 㸦ᕤᏛ⣔◊✲⛉ᶵᲔᕤᏛᑓᨷ㸧
㙊⏣ ᐇ  㸦㧗㱋♫⥲ྜ◊✲ᶵᵓ㸧

0LVDWR1LKHL0RWRNL6KLQR㸪'HSWRI0HFKDQLFDO(QJLQHHULQJ7KH8QLYHUVLW\RI7RN\R
0LQRUX.DPDWD㸪,QVWLWXWHRI*HURQWRORJ\7KH8QLYHUVLW\RI7RN\R




1. ࡣࡌࡵ

㧗㱋ࡢ㐍ᒎࡼࡾࠊ㧗㱋㐠㌿⪅ࡢᨾࡢၥ㢟ࡀࡲࡍࡲ
ࡍ㢧ᅾࡋ࡚࠸ࡃࠋᨾࢆᢚไࡍࡿࡣࠊ㧗㱋⪅ࡢ㐠㌿ࢆ
᥍࠼ࡉࡏࡿ᪉ྥࡍࢀࡤࡼ࠸ࡀࠊ୍᪉࡛ࠊ≉බඹ㏻ࡢ
㈋ᙅ࡞ᆅ᪉ᆅᇦ࠾࠸࡚ࡣࠊ㐠㌿᩿ᛕࡀ⮬❧ࡋࡓ⏕άࡢ᩿
ᛕࡘ࡞ࡀࡿࡇࡶ࡞ࡿࠋ
ຍ㱋ࡼࡿ㌟య≉ᛶࡢኚࡣࠊどຊࡸ⫈ຊ➼ࡢឤぬჾࡢ
ၥ㢟ࠊ⬻ෆࡢሗฎ⌮ࡢ㏿ᗘࡢၥ㢟ࠊ㐺ṇ࡞᧯సࡀ࡛ࡁࡿ
࠺ࡢᡭ㊊ࡢ≉ᛶࡢၥ㢟࡞ࡀ࠶ࡆࡽࢀࡿࡀࠊ᭱㏆≉
ㄆ▱ุ᩿ࡢ㒊ศ࠾࠸࡚ࠊㄆ▱ࡼࡿ≉ᛶపୗࡶ⪃៖
ࡍࡿᚲせࡀ࠶ࡿゝࢃࢀ࡚࠸ࡿ>@㹼>@ࠋ
㧗㱋㐠㌿⪅ࡢᩍ⫱ࡘ࠸࡚ࡣࠊ㆙ᐹᗇࡀ ṓ௨ୖࡢ
㧗㱋⪅ࡢ㐠㌿චチ᭦᪂ 㛫ࡢ㧗㱋⪅ㅮ⩦ࢆ⩏ົ
ࡅ࡚࠸ࡿࠋࡲࡓࠊ᭱㏆ࡢ㐨㊰㏻ἲࡢᨵṇࡼࡾࠊㄆ▱
ࡀࢃࢀࡿ㧗㱋⪅་⪅ࡢデ᩿ࢆཷࡅࡉࡏࡿࡓࡵࠊ㧗㱋
⪅ㅮ⩦ㄆ▱ᶵ⬟᳨ᰝࢆຍࡍࡿࡇࡀỴࡲࡾࠊᖹᡂ
 ᖺ ᭶ࡽㅮ⩦ணഛ᳨ᰝࡀᑟධࡉࢀࡓࠋࡋࡋ࡞ࡀࡽࠊ
ࡑࡇ࡛ᢳฟࡉࢀࡿ㧗㱋⪅ࡣࡈࡃഹࡢ࡞ࡾ㔜ᗘࡢㄆ▱
ᝈ⪅ࡢࡳ࡛ࠊ࡞ࡾࡢᩘࡢࡰࡿ࠸ࢃࢀ࡚࠸ࡿ㍍ᗘㄆ▱
㞀ᐖ㸦0&, ࡢ࠸ࢆᣢࡘேࡢᑐᛂࡣ࡞ࡉࢀ࡚࠸࡞࠸ࠋ
ࡑࡇ࡛ࠊᮏ◊✲ࣉࣟࢪ࢙ࢡࢺ࡛ࡣࠊ⮬ື㌴⏝⪅ࡢ⏕ά
ࡸᆅᇦᙳ㡪ࢆ࠼ࡿ᩿ᛕᚋࡢ⏕άࡢ࠶ࡾ᪉ࡘ࠸࡚ࠊḟ
♧ࡍ⮬య࣭ᆅᇦඹྠ࡛ࢣ࣮ࢫࢫࢱࢹࢆ⾜ࡗ࡚࠸ࡿࠋ
,㸬㐠㌿᩿ᛕ㛵ࡍࡿㄪᰝ◊✲
࣭㐠㌿ᚲせᆅᇦ࠾ࡅࡿචチ㏉⣡ࡢព㆑ㄪᰝ
࣭චチ㏉⣡ᚋࡢ௦᭰ᡭẁ㛵ࡍࡿㄪᰝ
࣭㏉⣡せᅉ㛵ࡍࡿㄪᰝ
ϩ㸬㧗㱋㐠㌿⪅ࡢ㐠㌿ᩍ⫱ホ౯
࣭㧗㱋⪅ㅮ⩦࠾ࡅࡿᐇ㌴ㅮ⩦ࡢ㉮⾜ࢹ࣮ࢱࣉࣟࢭ
ࢫศᯒ
࣭㍍ᗘㄆ▱㞀ᐖࡀࢃࢀࡿ㐠㌿ࢹ࣮ࢱࡢศᯒ
࣭㐠㌿ᩍ⫱ࣉࣟࢢ࣒ࣛࡢ㛤Ⓨ
Ϫ㸬㍍ᗘㄆ▱㞀ᐖࡢ࠶ࡿࢻࣛࣂࡢ㐠㌿ྍ⬟ุ᩿
࣭㐠㌿ྍ⬟ホ౯ࢩࢫࢸ࣒ࡢ㛤Ⓨホ౯
ࡲࡓࠊࡇࢀࡽࡢࢣ࣮ࢫࢫࢱࢹࢆ㏻ࡋ࡚ࠊᚋࡢ᪥ᮏྛ
ᆅ࡛ᐃࡉࢀࡿࡇࡢࣔࢹࣝࢣ࣮ࢫࢆᵓ⠏ࡍࡿࡇࢆ┠
ᶆࡍࡿࠋᮏሗ࿌࡛ࡣࠊ᯽ᕷ࠾ࡅࡿ㧗㱋ࢻࣛࣂࡢ㐠㌿
᩿ᛕ㛵ࡍࡿព㆑ㄪᰝ>@ࡘ࠸࡚㏙ࡿࠋ

2. ㄪᰝᴫせ

2.1 ㄪᰝ᪉ἲ
ㄪᰝࡣࠊ༓ⴥ┴᯽ᕷෆࡢ 㻞㻟 ᆅ༊࠶ࡿ♫⚟♴༠㆟ࡢ
άືᆅ༊ࡽࠊᆅᇦ≉ᛶࢆ㋃ࡲ࠼࡚㑅ᐃࡉࢀࡓ 㻝㻜 ᆅ༊
ᅾఫࡍࡿ 㻢㻡 ṓ௨ୖࡢ⏨ዪࢆᑐ㇟ࡋࠊ㻞㻜㻝㻜 ᖺ 㻢 ᭶ࠊ㻞㻡㻜㻜
⚊㸦ྛᆅ༊ 㻞㻡㻜 ⚊㸧㓄ᕸࡋࡓࠋㄪᰝ᪉ἲࡣ↓グྡࡼࡿ
ࣥࢣ࣮ࢺㄪᰝ࡛ࠊ୧ᕷᙺᡤࢆ㏻ࡋ࡚ఫẸᇶᮏྎᖒࢆ⏝࠸ࡓ
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ࣛࣥࢲ࣒ࢧࣥࣉࣜࣥࢢࢆ⾜࠸ྛᆅᇦ㓄ᕸࡋࡓࠋྠ 㻣 ᭶ୗ
᪪࠾࠸࡚ᅇᩘࡣ 㻝㻟㻝㻞 ⚊㸦ᅇ⋡ 㻡㻞㻚㻡㻑㸧࡛࠶ࡗࡓࠋ
2.2 ㄪᰝ㡯┠
ࣥࢣ࣮ࢺࡢㄪᰝ㡯┠ࡣࠊᇶᮏⓗࡣ 㻞㻜㻜㻤 ᖺ⚟┴࡛
ᐇࡋࡓ㡯┠ྠᵝࡋࡓࡀࠊᆅᇦ≉ᛶࢆ㋃ࡲ࠼ࠊබඹ
㏻ᶵ㛵ࡢ⏝ࡸ⮬㌿㌴ࡢ⏝࡞ࡢ㡯┠ࢆኚ᭦࣭㏣ຍࡋࡓࠋ
タၥࡣྜィ 㻡㻥 㡯┠࠶ࡾ㸪චチᡤ᭷⪅࣭චチ㠀ᡤ᭷⪅࣭චチ
㏉⣡⪅ᑐࡋ࡚ࠊඹ㏻ࡢタၥࡑࢀࡒࢀࡢタၥࢆసᡂࡋࡓࠋ
㻔㻝㻕㻌ඹ㏻㡯┠
ᇶᮏᒓᛶࠊᗣ≧ែࠊ⏕ά⎔ቃࡸάື⏕άࡢ≧ἣࠊእฟ
ࡢ≧ἣ㸦㢖ᗘࡸ┠ⓗ㸧ࠊබඹ㏻ࡢ⏝
㻔㻞㻕㻌චチᡤ᭷⪅ࡢࡳ
චチࡢ✀㢮ࠊ㐠㌿≧ἣ㸦㐠㌿㢖ᗘࡸ┠ⓗ㸧ࠊྠ⪅ࡢ᭷
↓ࠊᨾࡸ㐪Ṕࠊ㐠㌿ࡢ⥅⥆ࡸ୰Ṇᑐࡍࡿព㆑ࠊ㐠㌿
୰Ṇᑐࡍࡿព㆑⮬ぬࠊ㐠㌿㛵ࡍࡿᕪูࡸ‶ࠊචチ
㏉⣡ᑐࡍࡿ⪃࠼
㻔㻟㻕㻌චチ㏉⣡⪅
චチࡢ㏉⣡≧ἣ㸦ྲྀᚓ࣭㏉⣡ᖺ㱋㸧ࠊචチ㏉⣡ࡢ⌮⏤ࠊ
㏉⣡ࡢ⤒⦋ࠊ㐠㌿᩿ᛕᑐࡍࡿᏳࡸ‶ࠊῶࡽࡋࡓእฟ
ᶵ
2.3 ㄪᰝࡢෆヂ
ᅇ⟅ࡢෆヂࡣࠊචチಖ᭷⪅ 㻥㻜㻜 ே㸦㻢㻤㻚㻢 ࠊ㠀ಖ᭷⪅
㻟㻜㻞 ே㸦㻞㻟㻚㻜㻑 ࠊචチ㏉⣡⪅ 㻝㻝㻜 ே㸦㻤㻚㻠㻑 ࡛࠶ࡗࡓࠋࡲࡓࠊ
᭱ࡶ⏝㢖ᗘࡢ㧗࠸චチࡢ✀㢮ࡣࠊ⮬ື㌴ 㻣㻥㻤 ே㸦㻤㻤㻚㻣㻑 ࠊ
ཎ 㻞㻢 ே㸦㻞㻚㻥㻑 ࠊࣂࢡ 㻤 ே㸦㻜㻚㻤㻑 ࠊ⮬ື㌴࣭ࣂࢡ
୧᪉ 㻠 ே㸦㻜㻚㻠㻑 ࠊࡑࡢ 㻝㻝 ே㸦㻝㻚㻞㻑 ࠊ↓ᅇ⟅ 㻡㻟 ே
㸦㻡㻚㻤㻑㸧࡛࠶ࡗࡓࠋ⾲ 㻝 㐠㌿චチࡢ᭷↓ࡑࡢෆヂࢆ♧
ࡍࠋ
⾲ 㻝 㐠㌿චチࡢ᭷↓ࡑࡢෆヂ
චチಖ᭷≧ἣ㻌

චチ䛾✀㢮䛾㻌
ෆヂ㻌

⏝㢖ᗘ䛜㧗䛔
චチ✀㢮㻌

චチಖ᭷⪅㻌 㻌 㻌 㻌 㻥㻥㻜 ே䠄㻢㻤㻚㻢㻑㻕㻌
㠀ಖ᭷⪅㻌 㻌 㻌 㻌 㻌 㻟㻜㻞 ே䠄㻞㻟㻚㻜㻑㻕㻌
චチ㏉⣡⪅㻌 㻌 㻌 㻌 㻝㻝㻜 ே䠄㻤㻚㻠㻑㻕㻌
ᬑ㏻⮬ື㌴㻌 㻌 㻌 㻌 㻣㻡㻡 ே䠄㻡㻣㻚㻡㻑㻕㻌
䠄䠝䠰㝈ᐃ䠅㻌 㻌㻌 㻌 㻌 㻌 㻟㻥 ே䠄㻟㻚㻜㻑㻕㻌
ᬑ㏻㍯㻌 㻌 㻌㻌 㻌 㻌 㻌 㻣㻤 ே䠄㻡㻚㻥㻑㻕㻌
ᆺ㍯㻌 㻌 㻌 㻌 㻌 㻌 㻞㻝㻥 ே䠄㻝㻢㻚㻣㻑㻕㻌
ཎ㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻢㻢 ே䠄㻡㻚㻜㻑㻕㻌
୰ᆺ䞉ᆺ䞉ᆺ≉Ṧ 㻝㻟㻡 ே䠄㻝㻜㻚㻟㻑㻕㻌
⮬ື㌴㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻤㻜㻣 ே䠄㻢㻝㻚㻡㻑㻕㻌
䝞䜲䜽㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻤 ே䠄㻜㻚㻢㻑㻕㻌
䠄⮬ື㌴䞉䝞䜲䜽㻌 㻌 㻌 㻌 㻡 ே䠄㻜㻚㻠㻑㻕䠅㻌
ཎ㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻞㻣 ே䠄㻞㻚㻝㻑㻕㻌

2.4 ㄪᰝᑐ㇟ᆅᇦ
༓ⴥ┴᯽ᕷࡣࠊ༓ⴥ┴ࡢす㒊⨨ࡍࡿ㤳㒔㏆㑹ᆅᇦ
࡛࠶ࡾࠊேཱྀ⣙ 㻠㻜 ே㸦ேཱྀᐦᗘ 㻟㻘㻠㻢㻟 ே㻛㼗㼙㻞㸧ࠊ㧗㱋
⋡ࡣ 㻝㻥㻚㻞㻜㻑࡛࠶ࡿ>@ࠋබඹ㏻ᶵ㛵ࡣࠊ୰ኸ㒊ࡣ 㻶㻾 ᖖ
☬⥺ࠊᮾṊ㔝⏣⥺ࠊ┴㒊ࡣ㤳㒔ᅪ㒔ᕷ㕲㐨ࡘࡃࡤ࢚ࢡࢫ
ࣉࣞࢫࡀ࠶ࡿࠋ㕲㐨ࡢ㥐ࡀᑡ࡞࠸ᆅᇦ࡛ࡣ㊰⥺ࣂࢫࡀ㐠⾜
ࡋࠊࡲࡓࠊබඹ㏻✵ⓑᆅᇦ࡛ࡣࢥ࣑ࣗࢽࢸࣂࢫࠊࢪࣕ
ࣥ࣎ࢱࢡࢩ࣮ࡀᑟධࡉࢀ࡚࠸ࡿࠋ

$QQXDO5HSRUWLQ

3.2 እฟ≧ἣ



ᆅ༊
⏣୰ᆅ༊
㎰ᮧⰍᙉ䛟䠈㏆ᖺ䛿Ꮫᅬ
㒔ᕷ䛾ᙧᡂ䛜㐍䜐

ᐩໃ
᯽㥐㏆䛟䛻ఫᏯᆅ䛜ᗈ䛜
䜛䠊

ሇඬexp

ᢊ6ӭ

㢼᪩㒊
㢼᪩㒊
ᪧ༡⏫䠊㥐๓䛻つᶍ䛺
ᪧ༡⏫㸬Ꮿᆅࡉࢀࡓఫ
බᅋ䠄1970ᖺ䠅
Ꮿ⾤㎰ᮧᆅ༊ࡀΰᅾ

㇏ᅄᏘྎᆅ༊
᯽㥐䛛䜙ᚐṌᅪ䛾つᶍ
ᅋᆅ䠄1964)㧗㱋ⴭ䛧䛔

ᡭ㈡
ᪧ༡⏫䠊㎰ᮧᆅᇦ䠊㏆ᖺ୍
㒊䛷ᛴ⃭䛻Ꮿᆅ㛤Ⓨ䛜㐍䜐

ᐩ㔛
᯽㥐㏆䛟䠈䝬䞁䝅䝵䞁➼
䛜ከ䛔䠊

JRࠝᄱዴ

Ọᴦྎᆅ༊
ᆅ༊
༊
᯽㥐䛛䜙2~3km䠊1970ᖺ
௦䛻㛤Ⓨ䛥䜜䛯ᡞᘓఫ
Ꮿᆅᇦ
㓇᰿
᪩䛟䛛䜙ఫᏯ㛤Ⓨ䛜㐍䜐
㤳㒔ᅪ㏆㑹ఫᏯᆅẚ㍑
ⓗⱝ䛔ୡ௦䛜ఫ䜐

ேཱྀ

㧗㱋⋡

⏣୰

31,189

13.9%

ᐩໃ

24,843

19.0%

㇏ᅄᏘྎ

6,663

36.0%

ᐩ㔛

18,735

15.5%

Ọᴦྎ

11,609

21.3%

༡㒊

22,540

18.7%

㓇᰿

12,050

21.0%

6,038

19.4%

㢼᪩㒊

8,237

18.0%

㢼᪩༡㒊

21,083

15.2%

ᡭ㈡

ᖹᡂ20ᖺ4᭶1᪥⌧ᅾ[5]

ᢊ16ӭ

ிനဋዴ

༡㒊
┴㐨ᕷᕝ䞉᯽⥺䛜ᶓ᩿䛩䜛䠊
䝞䝇㊰⥺䛜ᩚഛ

㢼᪩༡㒊
ᪧ༡⏫䠊㎰ᮧᆅᇦ䠈⮬⾨㝲
㥔ᒡᆅ䠈㏆ᖺ㛤Ⓨ䛥䜜䛯ᡞᘓ
ఫᏯ䛜ΰᅾ

ҘᓶჄࠊᲴʴӝኖ40ɢʴᲦ᭗ᱫ҄ྙ19.2%

ᆅ༊

ᖺ㱋䠄 ṓ䠅


ᅗ 㻝㻌 ᯽ᕷ䛻䛚䛡䜛ᑐ㇟ 㻝㻜 ᆅ༊䛾≉ᚩ䛸ேཱྀ䞉㧗㱋⋡㻌
㻔㻝㻕እฟ㢖ᗘ
ᮏㄪᰝ࡛ࡣࠊබඹ㏻ᶵ㛵ࡢ౽ᛶࡸ㧗㱋⋡ࡼࡗ࡚
እฟ㢖ᗘࡣẖ᪥ 㻡㻞㻥 ே㸦㻠㻜㻚㻟㻑 ࡀ᭱ࡶከࡃࠊ㐌 㻟 ᅇ㹼㻢
⮬㌴㐠㌿౫Ꮡࡍࡿഴྥࡀࡁ࠸⪃࠼ࠊ㻝㻜 ᆅ༊㸦⏣୰ࠊ
ᅇ 㻠㻤㻝 ே㸦㻟㻢㻚㻣㻑 ࠊ㐌 㻝 ᅇ㹼㻞 ᅇ 㻞㻝㻜 ே㸦㻝㻢㻚㻜㻑 ࡛࠶ࡾࠊ
ᐩໃࠊ㇏ᅄᏘྎࠊᐩ㔛ࠊỌᴦྎࠊ༡㒊ࠊ㓇᰿ࠊᡭ㈡ࠊ㢼
㐌  ᅇ௨ୖእฟࡍࡿேࡢྜࡣ 㻣㻣㻑䛷䛒䛳䛯ࠋ
᪩㒊ࠊ㢼᪩༡㒊㸧ࢆ㑅ᢥࡋࡓࠋྛᆅ༊ࡢ≉ᚩࠊேཱྀ࠾ࡼ
㻔㻞㻕බඹ㏻ᶵ㛵ࡢ⏝
ࡧ㧗㱋⋡ࢆᅗ 㻝 ♧ࡍࠋ
᭶ 㻟 ᅇ௨ୖ⏝ࡍࡿබඹ㏻ᶵ㛵ࡣࠊ㟁㌴ 㻡㻠㻝 ே

㸦㻠㻝㻚㻞㻑 ࠊࣂࢫ 㻠㻜㻜 ே㸦㻟㻜㻚㻡㻑 ࠊ⏝ࡋ࡚࠸࡞࠸ே 㻡㻜㻣 ྡ
3. ༢⣧㞟ィ
㸦㻟㻤㻚㻢㻑 ࡛࠶ࡗࡓࠋఱࡽࡢබඹ㏻ᶵ㛵ࢆ⏝ࡋ࡚࠸ࡿ

ྜࡣ 㻣㻝㻚㻣㻑䛷䛒䜚䚸ᆅ᪉㒔ᕷẚ㍑ࡍࡿ⏝⋡ࡀ㠀ᖖ
3.1 ᒓᛶ
㧗࠸ࡇࡀศࡗࡓࠋ
㻔㻝㻕ᖺ㱋࣭ᛶู
㻔㻟㻕እฟࡢ┠ⓗ
ᅇ⟅⪅ࡢᖹᆒᖺ㱋ࡣ 㻣㻟㻚㻜㻣㼼㻢㻚㻞㻣 ṓࠊᛶูࡣ⏨ᛶ 
㻝 ࣨ᭶㛫ࡢ࡞እฟࡢ┠ⓗࡣ㈙≀ 㻣㻡㻜 ே㸦㻡㻣㻚㻞㻑 ࠊ㐠
ே㸦㻣㻣㻚㻠㻑 ࠊዪᛶ 㻞㻤㻜 ே㸦㻞㻝㻚㻟㻑 ࡛࠶ࡾࠊ⏨ᛶࡢᅇ⟅⪅ࡣ
ື࣭࢛࣮࢘࢟ࣥࢢ 㻠㻢㻟 ே㸦㻟㻡㻚㻟㻑 ࠊ㊃ࡸ㐟ࡧ 㻠㻞㻢 ே
ዪᛶࡢ⣙ 㻟㻚㻢 ಸ࡛࠶ࡗࡓࠋᛶู࣭ᖺ㱋ᵓᡂࢆᅗ 㻞 ♧ࡍࠋ
䠄㻟㻞㻚㻡㻑㻕ࠊ㏻㝔ࡣ 㻟㻡㻝 ே㸦㻞㻢㻚㻤㻑 ࠊ᪑⾜ 㻞㻠㻥 ே㸦㻝㻥㻚㻜㻑 ࡛࠶
㻌㻔㻞㻕ୡᖏேᩘ
ࡗࡓࠋᑐ㇟ᆅᇦࡢഴྥࡋ࡚ࡣࠊ᪥ᖖ⏕άᚲせྍḞ࡞
ᅇ⟅⪅ࡢ 㻝 ୡᖏᙜࡓࡾࡢேᩘࡣࠊᖹᆒ 㻞㻚㻢㻠㼼㻝㻚㻟㻠 ே࡛
㈙≀ࡸ㏻㝔ࡢࠊ㐠ືࡸ࢛࣮࢘࢟ࣥࢢ࡞ࡢᗣ⥔ᣢࠊ
࠶ࡾࠊᆅ᪉㒔ᕷ㸦⚟┴㸧࡛ᐇࡋࡓᖹᆒୡᖏᩘ 㻟㻚㻤㼼
㊃ࡸ㐟ࡧࠊ᪑⾜࡞ࡢవᬤάືࢆ┠ⓗࡋࡓእฟࡀከ࠸
㻝㻚㻤㻥 ẚ㍑ࡍࡿኵ፬ࢆ୰ᚰࡋࡓ᰾ᐙ᪘ࡀከ࠸ࡇࡀ
ศࡿࠋ࡞࠾ࠊ᯽ᕷࡢᖹᆒୡᖏேᩘࡣ 㻞㻚㻡 ே㸦ᖹᡂ 㻞㻝 ᖺ
⏨ᛶ
ዪᛶ
80124
75
ㄪ>@㸧࡛࠶ࡿࠋ
75-79
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㻔㻟㻕⫋ᴗ
70-74
311
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ᅇ⟅⪅ࡢ⫋ᴗࡣࠊ↓⫋ 㻥㻜㻟 ே㸦㻢㻤㻚㻤㻑 ࡀ᭱ࡶከࡃࠊḟ࠸
65-69
379
70
࡛⮬Ⴀᴗ 㻝㻝㻜 ே㸦㻤㻚㻠㻑 ࠊ⮫ⓗ㞠⏝ 㻥㻠 ே㸦㻣㻚㻞㻑 ࡛࠶ࡗ
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ࡓࠋࡲࡓࠊᆅ᪉㒔ᕷẚ㍑ࡋ㎰ᴗᚑ⪅ 㻡㻞 ே㸦㻠㻚㻜㻑 ࡣᑡ
ᅇ⟅ᩘ䠄 ே䠅

࡞࠸ࠋ⥲ྜⓗࡳࡿࠊఱࡽࡢࢆࡋ࡚࠸ࡿ⪅ࡼࡾ↓
ᅗ 㻞㻌 ᛶู䞉⏨ዪᵓᡂ䠄㻡 ṓᖺ㱋㝵⣭ู䠅㻌
⫋ࡢྜࡀ 㻣㻜㻑㧗ࡗࡓࠋ
᭷ຠᅇ⟅ᩘ䠄ᆅᇦูᅇ⋡䠅
㻔㻠㻕ᗣ≧ែ࣭ㆤᨭ
㢼᪩༡㒊
27.6%
ᗣ≧ែࡢほࡘ࠸࡚ࡣࠊⰋ࠸࣭࡚ࡶⰋ࠸ᅇ⟅ࡋ
㢼᪩㒊
32.4%
ᡭ㈡
29.2%
ࡓ⪅ࡀ 㻢㻜㻞 ே㸦㻠㻡㻚㻤㻑 ࠊᬑ㏻ࡀ 㻡㻤㻣 ே㸦㻠㻠㻚㻣㻑 ࠊᝏ࠸࣭
㓇᰿
44.0%
࡚ࡶᝏ࠸ࡀ 㻤㻝 ே㸦㻢㻚㻞㻑 ࡛࠶ࡾࠊほⓗᗣឤࡣ㧗࠸ゝ
༡㒊
48.0%
Ọᴦྎ
32.4%
࠼ࡿࠋࡲࡓࠊᅇ⟅⪅ࡢ࠺ࡕ 㻣㻝 ே㸦㻡㻚㻠㻑 ࡀㆤㄆᐃ㸦せ
ᐩ㔛
26.4%
ㆤ࣭せᨭ㸧ࢆཷࡅ࡚࠸ࡓࠋ
㇏ᅄᏘྎ
21.2%
㻔㻡㻕ᒃఫᆅᇦ
ᐩໃ
46.0%
⏣୰
37.6%
ᅇ⟅⪅ࡢᒃఫᆅ༊࠾ࡼࡧྛᆅ༊࠾ࡅࡿᅇ⋡㸦ྛᆅᇦ
 㻞㻡㻜 ⚊㓄ᕸ㸧ࢆᅗ 㻠 ♧ࡍ㸬㓇᰿㸪༡㒊㸪ᐩໃࡣ 㻠㻜㻑
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௨ୖ࡛࠶ࡗࡓࡀ㸪᭱ࡶ㧗㱋⋡ࡢ㧗࠸㇏ᅄᏘྎࡣ 㻞㻡㻑ࢆୗ
ᅗ 㻟㻌 ྛᆅ༊䛾ᅇ⋡㻌
ᅇࡗ࡚࠾ࡾ㸪ᆅ༊ࡼࡗ࡚ᅇ⋡ࡀ␗࡞ࡿ⤖ᯝ࡞ࡗࡓ㸬
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≉ᚩࡀ࠶ࡿࠋ
㻔㻠㻕እฟࡢ᪉ἲ
㻝 ࣧ᭶ 㻟 ᅇ௨ୖ࠶ࡿእฟ᪉ἲࡣࠊᚐṌ 㻤㻞㻜 ே㸦㻢㻞㻚㻡㻑 㸪
⮬ᐙ⏝㌴㸦⮬ศࡢ㐠㌿㸧㻣㻞㻠 ே㸦㻡㻡㻚㻞㻑 ࠊ⮬㌿㌴ 㻠㻞㻟 ே
䠄㻟㻞㻚㻞㻑㻕䚸㕲㐨 㻟㻜㻢 ே䠄㻞㻟㻚㻟㻑㻕䚸㊰⥺䝞䝇 㻞㻣㻡 ே䠄㻞㻝㻚㻜㻑㻕䚸⮬ᐙ
⏝㌴䠄ᐙ᪘䜔▱䜚ྜ䛔䛾ே䛾㐠㌿䛩䜛㌴䠅㻝㻢㻢䠄㻝㻞㻚㻣㻑㻕࡛࠶ࡗࡓࠋ
ᚐṌࡸ⮬ᐙ⏝㌴ࠊ㕲㐨ࡸ㊰⥺ࣂࢫࡼࡿእฟࡀࡔࡀ⮬㌿
㌴ࡼࡿ⛣ື᪉ἲࡶ 㻟 ⛬ᗘ᥇⏝ࡋ࡚࠸ࡿࡇࡀศࡗࡓࠋ
㻔㻡㻕እฟᑐࡍࡿ‶㊊ᗘ
⌧ᅾࡢእฟࡢ᪉ἲࡸ㢖ᗘ࡞ࡘ࠸࡚ࡢ‶㊊ᗘࡣࠊ‶
㊊࣭ࡲࡎࡲࡎ‶㊊ 㻝㻝㻟㻢 ே㸦㻤㻢㻚㻢㻑 ࠊ‶㊊ࡋ࡚࠸࡞࠸࣭㠀
ᖖ‶㊊ࡋ࡚࠸࡞࠸࣭‶㊊ࡋ࡚࠸࡞࠸ 㻝㻟㻠 ே㸦㻝㻜㻚㻞㻑㸧
ᑐ㇟ᆅᇦ࠾ࡅࡿእฟ≧ἣࡢ‶㊊ᗘࡣ㧗࠸ࡇࡀศࡗࡓࠋ
3.3 㐠㌿≧ἣ
㻔㻝㻕㐠㌿㢖ᗘ
ච チ ᡤ᭷ ⪅ࡢ 㐠㌿ 㢖ᗘ ࡣࠊ㐌  㻟 ᅇ 㹼 㻢 ᅇ 㻟㻟㻢 ே
㸦㻞㻡㻚㻢㻑㸧ࡀ᭱ࡶከࡃࠊẖ᪥ 㻟㻝㻟 ே㸦㻞㻟㻚㻥㻑 㸪㐌 㻝䡚㻞 ᅇ
㻝㻟㻟 ே㸦㻝㻜㻚㻝㻑 ࡛࠶ࡗࡓࠋ㐣ཤࡢ◊✲ྠᵝ㸪㧗㱋ࡢචチ
ᡤ᭷⪅ࡢ༙ᩘ㸦㻠㻥㻚㻡㻑 ࡣ㐌 㻟 ᅇ௨ୖࠊ⣙ 㻢 㸦㻡㻥㻚㻡㻑䠅䛸
㧗࠸ഴྥ࠶ࡿࡇࡀศࡗࡓࠋ
㻔㻞㻕㐠㌿ࡢ┠ⓗ
㐠㌿ࡋ࡚እฟࡍࡿ┠ⓗࡣࠊ㈙≀ 㻢㻜㻜 ே㸦㻠㻡㻚㻣㻑 ࠊ㊃ࡸ
㐟ࡧ 㻟㻟㻞 ே㸦㻞㻡㻚㻟㻑 ࠊ㏻㝔 㻞㻜㻥 ே㸦㻝㻡㻚㻥㻑 ࠊ 㻝㻤㻤 ே
㻝㻠㻚㻟㻑㸧ࠊ㏦㏄ 㻝㻡㻞 ே㸦㻝㻝㻚㻢㻑 ࡛࠶ࡗࡓࠋ⏕άᚲせྍ
Ḟ࡞㈙≀ࡸ㏻㝔ࡢࠊ㊃ࡸ㐟ࡧ࡞ࡶ⮬ື㌴ࢆ⏝
ࡋ࡚࠸ࡿࡇࡀศࡗࡓࠋ
㻔㻟㻕ྠ⪅
⮬ື㌴ࢆ㐠㌿ࡍࡿ㝿ࡢྠ⪅ࡣ㓄അ⪅ 㻢㻝㻞 ே㸦㻠㻢㻚㻢㻑 ࡀ
᭱ࡶከࡃࠊᜥᏊ࣭ፉ 㻝㻥㻥 ே㸦㻝㻡㻚㻞㻑 ࠊྠ⪅ࡣ࡞ࡃ୍ே࡛
㐠㌿ࡍࡿ⪅ࡣ 㻝㻥㻟 ே㸦㻝㻠㻚㻣㻑 ࡛࠶ࡾࠊ୍ே࡛㐠㌿ࡍࡿሙྜ
ࡼࡾྠ⪅ࡀ࠸ࡿࢣ࣮ࢫࡀከ࠸ࡇࡀศࡗࡓࠋ
㻔㻠㻕ᨾṔ࣭㐪Ṕ
㐣ཤ  ᖺ㛫ᨾṔࡀ࠶ࡿᅇ⟅ࡋࡓ⪅ࡀ 㻣㻞 ே㸦㻡㻚㻡㻑 ࠊ
㐪Ṕࡀ࠶ࡿᅇ⟅ࡋࡓ⪅ࡀ 㻝㻡㻡 ே㸦㻝㻝㻚㻤㻑 ࡛࠶ࡗࡓࠋ
㻔㻡㻕㐠㌿୰Ṇࡢពᛮ
ࡇࢀࡲ࡛㐠㌿ࢆࡸࡵࡼ࠺ᛮࡗࡓࡇࡀ࠶ࡿᅇ⟅ࡋ
ࡓ⪅ࡣ 㻝㻞㻤 ே㸦㻥㻚㻤㻑 ࠊ㐠㌿ࢆࡸࡵࡼ࠺ᛮࡗࡓ⌮⏤ࡋ
࡚ࡣࠊ㧗㱋࡞ࡗࡓࡓࡵ 㻤㻞 ே 㻢㻠㻚㻝㻑 ࠊ⮬ಙࡀ࡞ࡃ࡞ࡗࡓࠊ
⑂ࢀࡸࡍࡃ࡞ࡗࡓ 㻝㻣 ே㸦㻝㻟㻚㻟㻑 ࠊேࡸࡵࡿࡇࢆ㐍ࡵ
ࡽࢀࡓ 㻝㻟 ே㸦㻝㻜㻚㻞㻑 ࡛࠶ࡗࡓࠋࡇࢀࡣࠊ㐠㌿᩿ᛕࢆ᳨ウ
ࡋࡓࡇࡢ࠶ࡿேࡣࠊ㧗㱋࡞ࡿ㐠㌿ࢆࡸࡵࡓ࠺ࡀࡼ
࠸࠸࠺ព㆑ࢆᣢࡗ࡚࠸ࡿࡇࢆ♧၀ࡋ࡚࠸ࡿࠋ
㻔㻢㻕㐠㌿⥅⥆ࡢពᛮ
࠶ఱᖺ㐠㌿ࢆ⥆ࡅࡓ࠸࠸࠺㐠㌿⥅⥆ࡢពᛮࡘ࠸
࡚ࡣࠊ㻡䡚㻥 ᖺ 㻟㻟㻣 ே㸦㻞㻡㻚㻣㻑 ࠊ㻝㻜 ᖺ௨ୖ㸦㻞㻞㻚㻥㻑 ࠊ㻞䡚㻠
ᖺ㸦㻝㻡㻚㻞㻑 ࡛࠶ࡗࡓࠋࡇࡢ⤖ᯝࡣࠊᆅ᪉㒔ᕷࡢ㧗㱋⪅ࡢ⤖
ᯝࡰྠ➼࡛࠶ࡗࡓࠋ
3.4 㐠㌿᩿ᛕᚋࡢᕼᮃ
㻔㻝㻕እฟពḧ
㐠㌿᩿ᛕࢆᐃࡋࡓሙྜࠊ⌧ᅾẚ㍑ࡋ࡚እฟពḧࡀ
ࡢࡼ࠺ኚࡍࡿᛮ࠺ࡘ࠸࡚ࡣࠊពḧࡀኚࢃࡽ࡞
࠸࣭ቑ࠼ࡿᅇ⟅ࡋࡓ⪅ࡣ 㻞㻢㻣 ே㸦㻞㻜㻚㻟㻑㸧ࠊῶࡿ࣭࡞
ࡾῶࡿᅇ⟅ࡋࡓ⪅ࡣ 㻢㻝㻞 ே㸦㻠㻢㻚㻢㻑 ༙ᩘ㏆ࡃࡀῶᑡࡋ
࡚ࡋࡲ࠺࡛࠶ࢁ࠺⪃࠼࡚࠸ࡓࠋ
㻔㻞㻕እฟᡭẁ
㐠㌿᩿ᛕᚋᐃࡋ࡚࠸ࡿእฟᡭẁࡣࠊᚐṌ 㻡㻠㻟 ே
㸦㻠㻝㻚㻠㻑 ࠊ⮬㌿㌴ 㻡㻜㻜 ே㸦㻟㻤㻚㻝㻑 ࠊ㊰⥺ࣂࢫ 㻠㻣㻢㸦㻟㻢㻚㻟㻑 ࠊ
㕲㐨 㻟㻢㻜 ே㸦㻞㻣㻚㻠㻑 ࡛࠶ࡾࠊ⮬ຊࡼࡿ⛣ືࡢࠊබඹ
㏻ᶵ㛵ࡢᮇᚅࡀ࠶ࡿࡇࡀศࡗࡓࠋ
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3.5 චチ㏉⣡⪅
㻔㻝㻕චチ㏉⣡⌮⏤
චチࢆ㏉⣡ࡋࡓ⌮⏤ࢆࠊ༢⣧㧗㱋࡞ࡗࡓࡓࡵᅇ⟅
ࡋࡓ⪅ࡣ 㻢㻢 ே㸦㏉⣡⪅ࡢ࠺ࡕ 㻢㻜㻑 ࠊேࡽ່ࡵࡽࢀࡓ 㻟㻠
ே㸦㻟㻜㻚㻥㻑 ࠊぢ࠼ࡃࡃ࡞ࡗࡓ 㻞㻞 ே 㻞㻜䠂㸧ࠊ⑂ࢀࡸࡍࡃ
࡞ࡗࡓ 㻝㻜 ே㸦㻥㻚㻜㻑 ࡛࠶ࡾࠊ㐠㌿᩿ᛕࢆ᳨ウࡋࡓࡇࡀ࠶
ࡿேࡰྠᵝࡢ⤖ᯝ࡞ࡗࡓࠋ
㻔㻞㻕චチ㏉⣡ࢆ່ࡵࡓே
චチࢆ㏉⣡ࡍࡿࡇࢆㄡࡽ່ࡵࡽࢀࡓ࠸࠺ᅇ⟅
ࡘ࠸࡚ࡣࠊ㓄അ⪅ 㻝㻣 ྡ㸦㏉⣡⪅ࡢ࠺ࡕ 㻡㻜㻚㻜㻑 ࡀ༙ᩘࢆ༨
ࡵࠊᜥᏊ 㻠㻝㻚㻞㸦㻠㻝㻚㻞㻑 ࠊፉ 㻥 ே㸦㻞㻢㻚㻡㻑㸧㏆ࡋ࠸ぶ᪘࡛
࠶ࡿሙྜࡀከ࠸ࡇࡀศࡗࡓࠋ
㻔㻟㻕㐠㌿᩿ᛕࡼࡿᚰ⌮≧ἣ
⮬ື㌴ࡢ㐠㌿ࡀ࡛ࡁ࡞ࡃ࡞ࡗࡓࡇᑐࡋ࡚࠺ឤࡌࡿ
ࡘ࠸࡚ࡣࠊ᪥ᖖ⏕ά౽ࢆឤࡌࡿ 㻠㻤 ே㸦㏉⣡⪅ࡢ
࠺ࡕ 㻠㻟㻚㻢㻑 ࠊ≉࡞࠸ 㻠㻢 ே 㻠㻝㻚㻤㻑 㸪⣡ᚓ࡛ࡁ࡞࠸࡞ࠊ
‶ࢆឤࡌࡿ 㻤 ே㸦㻣㻚㻞㻑 ࡛࠶ࡾࠊ౽ࡸ‶ࢆឤࡌࡿே
ࡀ༙ᩘᏑᅾࡍࡿࡇࡀศࡗࡓࠋ
㻔㻠㻕㐠㌿᩿ᛕࡼࡿእฟᅇᩘࡢኚ
⮬ື㌴ࡢ㐠㌿ࡀ࡛ࡁ࡞ࡃ࡞ࡗࡓࡇ࡛ࠊእฟᅇᩘࢆῶࡽ
ࡋࡓࡶࡢࡣࠊ≉࡞࠸ 㻟㻥 ே㸦㏉⣡⪅ࡢ࠺ࡕ 㻟㻡㻚㻡㻑 ࠊ㈙≀
㻞㻤 ே㸦㻞㻡㻚㻡㻑 ࠊ㊃ࡸ㐟ࡧ 㻞㻞 ே㸦㻞㻜㻑 ࡛࠶ࡗࡓࠋ
㻔㻡㻕እฟពḧ
㐠㌿᩿ᛕᚋࡢእฟពḧࡢኚࡘ࠸࡚ࡣࠊኚࢃࡽ࡞࠸࣭
ቑ࠼ࡓ 㻡㻥 ே㸦㏉⣡⪅ࡢ࠺ࡕ 㻡㻟㻚㻢㻑 ࠊῶࡗࡓ࣭࡞ࡾῶࡗ
ࡓ 㻠㻞 ே㸦㻟㻤㻚㻝㻑 ࡛࠶ࡾࠊ⌧ᅾ㐠㌿ࡋ࡚࠸ࡿேࡀணࡋ࡚
࠸ࡿእฟពḧࡀపୗࡋ࡚࠸࡞࠸ࡀࠊ⣙ 㻠㻜㻑ࡢ㏉⣡⪅ࡀࠊ
㐠㌿᩿ᛕࡼࡗ࡚እฟពḧࡀపୗࡋ࡚࠸ࡿࡇࡀศࡗࡓࠋ
㻔㻢㻕እฟᡭẁ
㐠㌿᩿ᛕᚋࡢእฟᡭẁࡣ㸪ᚐṌ 㻡㻤 ே㸦㏉⣡⪅ࡢ࠺ࡕ
㻡㻞㻚㻣㻑 ࠊ⮬㌿㌴ 㻠㻣 ே㸦㻠㻞㻚㻡㻑 ࠊ㊰⥺ࣂࢫ 㻠㻡 ே㸦㻠㻜㻚㻥㻑 ࠊ
▱ࡾྜ࠸ࡢ㌴ 㻟㻢 ே㸦㻟㻞㻚㻣㻑 ୖ 㻟 㡯┠ࡣ⌧ᅾ⮬ື㌴ࢆ
㐠㌿ࡋ࡚࠸ࡿࢻࣛࣂࡀணࡋ࡚࠸ࡿእฟᡭẁࡰྠࡌ
㡰࡞ࡗࡓࠋࡲࡓࠊචチࢆ㏉⣡ࡋࡓᚋ⮬㌿㌴ࢆእฟᡭ
ẁࡋ࡚㑅ᢥࡍࡿ⪅ࡀከ࠸ࡇࡀศࡗࡓࠋ

4. ᛶู࣭ᖺ㱋࣭ᆅ༊㛵ࡍࡿศᯒ⤖ᯝ

4.1 චチಖ᭷⋡
㻔㻝㻕ᛶูࡼࡿẚ㍑
ᛶูචチಖ᭷≧ἣࡢྜࢆᅗ 㻠 ♧ࡍࠋචチಖ᭷㠀
ಖ᭷ࡢྜࡣ⏨ዪ࡛ࡁࡃ␗࡞ࡾࠊዪᛶࡀ㠀ಖ᭷⪅ࡢྜ
ࡀ㧗࠸ࠋ㏉⣡⪅ࡢྜࡣ⏨ዪࡶ 㻤㻑࡛࠶ࡗࡓࠋᅜෆ
࠾ࡅࡿ㧗㱋චチಖ᭷⋡ࡢ⏨ዪẚࡣ 㻡㻦㻝 ⛬ᗘ䛷䛒䜛䛣䛸䛛䜙䚸
ྜẚ䛿ྠ⛬ᗘ䛒䜛䛔䛿ዪᛶ䛾චチಖ᭷ྜ䛜㧗䛔䛸ゝ䛘䜛䚹㻌
㻔㻞㻕㻌ᖺ㱋ࡼࡿẚ㍑
㻡 ṓᖺ㱋㝵⣭ูࡢචチಖ᭷≧ἣࡢྜࢆᅗ 㻡 ♧ࡍࠋච
チಖ᭷ࡢྜࡣࠊᖺ㱋ࡀ㧗ࡃ࡞ࡿࡘࢀ࡚పࡃ࡞ࡾࠊᖺ㱋
ࡀప࠸㠀ಖ᭷⪅ࡶᑡ࡞࠸ࡇࡀศࡿࠋࡇࡢ⤖ᯝࡣᛶ
ูࡼࡿ⤖ᯝྠᵝᅜⓗ࡞ഴྥྠᵝᤊ࠼ࡿࡇࡀ࡛ࡁ
ࡿࠋ
㻔㻟㻕ᆅ༊ࡼࡿẚ㍑
ྛᆅ༊࠾ࡅࡿචチಖ᭷≧ἣࢆᅗ 㻢 ♧ࡍࠋ᯽㥐ࡽᚐ
Ṍᅪࡢ㇏ᅄᏘྎᆅ༊ࡢචチಖ᭷⋡ࡀపࡃࠊࡲࡓྠࡌࡃ᯽㥐
ࡽ㏆࠸ᐩ㔛ᆅ༊࠾ࡅࡿಖ᭷⋡ࡀప࠸ࠋ୍᪉࡛ࠊ㕲㐨㥐
ࡽẚ㍑ⓗ㊥㞳ࡢ࠶ࡿᡭ㈡ࠊ༡㒊ࠊ㥐ࡢ࡞࠸㢼᪩㒊࡛ࡣ
චチಖ᭷⋡ࡀ㧗࠸ࠋ

$QQXDO5HSRUWLQ

ᆅ༊

ᆅ༊

ᖺ㱋ᒙ䠄 ṓ䠅

ᖺ㱋ᒙ䠄 ṓ䠅

ᛶู

ᛶู

ࡋࡓࡀࡗ࡚ࠊ᯽ᕷࡢᑐ㇟ᆅᇦ࠾
ẖ᪥
㐌䛻䠏䡚䠒ᅇ
㐌䛻䠍䡚䠎ᅇ
චチಖ᭷⪅ 㠀ಖ᭷⪅ ㏉⣡⪅
᭶䛻䠍䡚䠎ᅇ
䛭䛾
ࡅࡿචチಖ᭷≧ἣࡣࠊ㻔㼍㻕⏨ᛶࡀዪᛶ
ዪᛶ
31%
61%
8%
ዪᛶ
36.0%
38.7%
13.3%5.3%
6.7%
ࡼࡾ㧗ࡃࠊ㻔㼎㻕㧗㱋࡞ࡿపࡃ࡞
4.7%
⏨ᛶ
79%
13%
8%
⏨ᛶ
36.8%
40.0%
16.2% 2.2%
ࡾࠊ㻔㼏㻕㕲㐨㥐ࡲ࡛ࡢ㊥㞳ࡀࡁ࠸
ಖ᭷⋡ࡀ㧗࠸≉ᚩࢆᣢࡘࠋ
0%
50%
100%
0%
50%
100%
㐠㌿㢖ᗘ䠄%)
4.2 ⛣ືࡢ≧ἣ
චチಖ᭷ྜ䠄%)


㻔㻝㻕ᛶูࡼࡿẚ㍑
ᅗ 㻠㻌 ⏨ዪูචチಖ᭷≧ἣ㻌
ᅗ 㻣㻌 ⏨ዪู⮬ື㌴㐠㌿㢖ᗘ㻌
⮬㌴ࡼࡿ㐠㌿㢖ᗘࢆᅗ 㻣 ♧ࡍࠋ
ẖ᪥
㐌䛻䠏䡚䠒ᅇ
චチಖ᭷⪅ 㠀ಖ᭷⪅ ㏉⣡⪅
㐌䛻䠍䡚䠎ᅇ
᭶䛻䠍䡚䠎ᅇ
ᛶูࡼࡿࡁ࡞㐪࠸ࡣㄆࡵࡽࢀ࡞
8029.0%
48.8%
22.1%
8037.9%
34.5%
19.0%
3.4%
5.2%
ࡗࡓࠋ
75-79
58.2%
28.0% 13.8%
75-79
33.1%
40.7%
20.0%4.8%
1.4%
㻔㻞㻕ᖺ㱋ࡼࡿẚ㍑
70-74
78.6%
16.7%
4.8%
70-74
33.9%
43.7%
11.9%
6.1%
4.3%
ᖺ㱋ู⮬㌴㐠㌿㢖ᗘࢆᅗ 㻤 ♧ࡍࠋ
65-69
85.1%
13.1%
1.8%
65-69
40.7%
37.1%
16.6%
3.9%
1.7%
୍⯡ⓗ㐠㌿㢖ᗘࡣ㧗㱋࡞ࡿ
ῶᑡࡋ࡚࠸ࡃഴྥࡀ࠶ࡿࡀࠊᅇࡢ
0%
50%
100%
0%
50%
100%
㐠㌿㢖ᗘ䠄%)
චチಖ᭷ྜ䠄%)
ㄪᰝ࡛ࡣࡑࡢࡼ࠺࡞ഴྥࡣㄆࡵࡽࢀ


ᅗ 㻡㻌 ᖺ㱋ูචチಖ᭷≧ἣ㻌
ᅗ 㻤㻌 ᖺ㱋ู⮬ື㌴㐠㌿㢖ᗘ㻌
࡞ࡗࡓࠋ
ẖ᪥
㐌䛻䠏䡚䠒ᅇ
චチಖ᭷⪅ 㠀ಖ᭷⪅ ㏉⣡⪅
㻔㻟㻕ᆅ༊ࡼࡿẚ㍑
㐌䛻䠍䡚䠎ᅇ
᭶䛻䠍䡚䠎ᅇ
㢼᪩༡㒊
20.3%10.1%
69.6%
ᆅᇦࡈࡢ㐠㌿㢖ᗘࢆᅗ  ♧ࡍࠋ
㢼᪩༡㒊
40.4%
44.7%
8.5%
6.4%
㢼᪩㒊
6.2%
14.8%
79.0%
㢼᪩㒊
㐠㌿㢖ᗘࡀ㧗࠸㸦㐌 㻟 ᅇ௨ୖ㸧ࡢ
46.8%
35.5% 16.1%
1.6%
ᡭ㈡
5.5%
11.0%
83.6%
ᡭ㈡
70.7%
24.1%5.2%
0.0%
ࡣࠊ㥐ࡽẚ㍑ⓗ㊥㞳ࡢ࠶ࡿᡭ㈡ࠊ
㓇᰿
20.0%8.2%
71.8%
㓇᰿
44.3%
40.0% 12.9%
2.9%
༡㒊
5.0%
17.5%
77.5%
⏣୰ࠊ㢼᪩༡㒊ࠊ㥐ࡢ࡞࠸㢼᪩㒊
༡㒊
39.3%
43.8%
14.6%
2.2%
Ọᴦྎ
23.5%4.9%
71.6%
࡛ࠊ㥐㏆㞄ࡢᐩ㔛ࠊᐩໃࠊỌᴦྎࡢ
Ọᴦྎ
30.2%
43.4%
22.6%3.8%
ᐩ㔛
31.8% 15.2%
53.0%
㐠㌿㢖ᗘࡣࡑࢀ㧗ࡃࡣ࡞ࡗࡓࠋ
ᐩ㔛
24.2%
30.3%
30.3% 15.2%
㇏ᅄᏘྎ
39.6% 11.3%
49.1%
㇏ᅄᏘྎ
28.6%
52.4%
14.3%
4.8%
௨ୖࡼࡾࠊ᯽ᕷࡢᑐ㇟ᆅᇦ࠾ࡅ
ᐩໃ
25.2% 11.3%
63.5%
ᐩໃ
25.7%
44.3%
21.4%8.6%
ࡿ⛣ື≧ἣࡣࠊ⮬ື㌴ࡢ㐠㌿㢖ᗘ
⏣୰
20.2%5.3%
74.5%
⏣୰
53.2%
38.7% 6.5%
1.6%
ࡘ࠸࡚ࡣ㻔㼍㻕ᖺ㱋࣭ᛶูࡢ㛵㐃ᛶࡀ
0% 20% 40% 60% 80% 100%
0% 20% 40% 60% 80% 100%
పࡃࠊ㻔㼎㻕ᆅ༊ࡢ≉ᛶ࡛࠶ࡿ㕲㐨ࡢ㥐
චチಖ᭷ྜ䠄%)
㐠㌿㢖ᗘ䠄%)


ࡲ࡛ࡢ㊥㞳౫Ꮡࡍࡿࡇࡀศࡗ
ᅗ 㻢㻌 ᆅ༊ูචチಖ᭷≧ἣ㻌
ᅗ 㻥㻌 ᆅᇦู⮬ື㌴㐠㌿㢖ᗘ㻌
ࡓࠋ
㻌

ᚋࡣࠊ㐠㌿᩿ᛕࡀ㧗㱋ࢻࣛࣂࡢ᪥ᖖ⏕ά࠼ࡿᙳ
5. ࡲࡵ
㡪ࢆ᫂☜ࡋࠊ㧗㱋ࢻࣛࣂ≉᭷ࡢ⮬ື㌴౫Ꮡࡢせᅉ᪥

ᖖ⏕άᚲせ࡞⛣ືάືࡢ⥔ᣢ࡞ࢆホ౯ࡍࡿ᪉ἲᒎ
ᮏ◊✲࡛ࡣࠊ㧗㱋ࢻࣛࣂࡢ⮬ື㌴౫Ꮡࡸ㐠㌿᩿ᛕࡼ
㛤ࡋࡓ࠸ࠋࡲࡓࠊᆅ༊ࡸᆅ᪉㒔ᕷࡢẚ㍑ศᯒࢆ⾜࠸ࠊ㧗
ࡿ㧗㱋⪅ࡢᙳ㡪ࡸせᅉࢆ᫂ࡽࡍࡿࡓࡵࠊ༓ⴥ┴᯽
㱋ࢻࣛࣂࡢᚰ㌟≉ᛶࡸ⎔ቃ࣭ᆅᇦ≉ᛶྜࢃࡏࡓ⛣ືᡭ
ᕷᅾఫࡢ 㻢㻡 ṓ௨ୖࡢ㧗㱋⪅ࢆᑐ㇟ࡋࡓ⮬ື㌴ࡢ㐠㌿
ẁࡢ㑅ᢥࡸᥦࢆ┠ᣦࡍࠋ
㐠㌿⥅⥆㛵ࡍࡿព㆑ㄪᰝࡢ༢⣧㞟ィࠊ㐠㌿≧ἣ࣭⛣ື

≧ἣࡢศᯒࢆ⾜ࡗࡓࠋࡑࡢ⤖ᯝࠊḟࡢࡇࡀศࡗࡓࠋ
ㅰ㎡
࣭ᅇ⟅⪅ࡢᒓᛶࡣࠊᆅ᪉㒔ᕷẚ㍑ࡍࡿ᰾ᐙ᪘ࡀከ࠸ᆅ
ㄪᰝࢆ⾜࠺࠶ࡓࡾࠊ༓ⴥ┴᯽ᕷᙺᡤࡢⓙࡉࡲ༠ຊࢆ
ᇦ࡛࠶ࡾࠊ㻢㻡 ṓ௨ୖࡢ㧗㱋⪅ࡢ 㻣 ࡀ↓⫋࡛࠶ࡿࠋ
㡬࠸ࡓࠋࡇࡇឤㅰࡢពࢆ⾲ࡍࠋ࡞࠾ࠊᮏ◊✲ࡣ⛉◊㈝
ᗣ≧ែࡢほࡣホ౯ࡀ㧗࠸ࠋ
㻔㻮㻕㻞㻜㻟㻜㻜㻝㻥㻠 ࠕ㧗㱋㐠㌿⪅ࡢ㐠㌿᩿ᛕྥࡅ࡚ࡢホ౯ἲ
࣭㐌 㻟 ᅇ௨ୖእฟࡍࡿ㧗㱋⪅ࡣ 㻤㻜㻑㏆ࡃࠊࡲࡓࠊ㕲㐨ࠊࣂ
♫ⓗཷᐜᛶ㛵ࡍࡿ◊✲ࠖࡢຓᡂࢆཷࡅ࡚⾜ࢃࢀࡓࠋ
ࢫ࡞ࡢබඹ㏻ᶵ㛵ࡢ⏝⋡ࡀ㧗࠸ࠋእฟࡣ᪥ᖖ⏕ά

ࡸ⏕⥔ᣢࢆ┠ⓗࡋࡓ㈙≀ࡸ㏻㝔ࡔࡅ࡛ࡣ࡞ࡃࠊᗣ
ཧ⪃ᩥ⊩
⥔ᣢࡸవᬤάືࢆᴦࡋࡴྜࡶ㧗࠸ࠋእฟࡣ⮬ᐙ⏝㌴ࡸ
㼇㻝㼉 㧗㱋⪅㐠㌿㐺ᛶ䝝䞁䝗䝤䝑䜽䠈⮬ື㌴ᢏ⾡㻌 㧗㱋⪅㐠㌿
බඹ㏻ᶵ㛵ࢆ⏝࠸ࡿࡇࡀࡔࡀࠊ⮬㌿㌴ࡢ⏝ࡶ࠶
㐺ᛶ◊✲ጤဨሗ࿌᭩䠈㻞㻜㻜㻡䠊
ࡿ㸬እฟᑐࡍࡿ‶㊊ᗘࡣ㧗࠸ࠋ
㼇㻞㼉 ㇏⏣ὈᏕ㸪⦾ಙᜨ㸪ụ⏣Ꮫ㸪㧗㱋⪅ࡢ⮬ື㌴㐠㌿ࡢ
࣭චチಖ᭷⪅ࡢ㐠㌿㢖ᗘࡣ㧗ࡃࠊྠ⪅ࡀ࠸ࡿࢣ࣮ࢫࡀከ
ᐇែ㸪⪁ᖺ⢭⚄་Ꮫ㞧ㄅ㸪㻝㻥㻙㻵㻌㼜㼜㻚㻝㻟㻤㻙㻝㻠㻟䠈㻞㻜㻜㻤㸬
࠸ࠋ㐠㌿ࡢ⥅⥆ពᛮࡘ࠸࡚ࡣࠊᆅ᪉㒔ᕷࡢ㧗㱋⪅ࡢព
㼇㻟㼉 ụ⏣Ꮫ㸪⑵࿈㧗㱋⪅䛾⮬ື㌴㐠㌿䛸ᶒ᧦ㆤ䛻㛵䛩䜛
㆑ྠᵝ 㻡䡚㻥 ᖺࡢྜࡀ㧗࠸ࠋ㐠㌿᩿ᛕᚋࡣእฟពḧ
◊✲䠈㛗ᑑ⛉Ꮫ⥲ྜ◊✲ᴗ⥲ྜ◊✲ሗ࿌᭩䠈㻞㻜㻜㻢䠊
ࡀపୗࡍࡿண ࡋ࡚࠾ࡾࠊᚐṌࡸබඹ㏻ᶵ㛵ࡢ⏝
㼇㻠㼉 ⎼⨾㔛䠈ᑠ➉ඖᇶ䠈㙊⏣ᐇ䠈㒔ᕷ㏆㑹䛻䛚䛡䜛⮬ື㌴䛾
ࢆᕼᮃࡋ࡚࠸ࡿࠋ
㐠㌿䛸㐠㌿⥅⥆䛻㛵䛩䜛ព㆑ㄪᰝ䠈➨ 㻝㻥 ᅇᶵᲔᏛ
࣭චチ㏉⣡⪅ࡣ㓄അ⪅࡞ࡢ㏆ࡋ࠸ぶ᪘ࡽ㐠㌿୰Ṇࢆ່
㏻䞉≀ὶ㒊㛛ㅮ₇ㄽᩥ㞟䠈㼜㼜㻚㻞㻣㻡㻙㻞㻣㻤䠈㻞㻜㻝㻜䠊
ࡵࡽࢀ࡚࠾ࡾࠊ༙ᩘ௨ୖࡀ౽ࡸ‶ࢆᢪ࠸࡚࠸ࡿࠋ㏉
㼇㻡㼉 ྛᆅ༊࠾ࡅࡿάື࣐ࢵࣉ᯽♫༠⊂⮬ࢹ࣮ࢱ㸪᯽ᕷ♫
⣡ᚋࡢእฟᅇᩘࡸព㆑ࡣࡁࡃኚࡋ࡚࠾ࡽࡎࠊ௦᭰ᡭ
⚟♴༠㆟㸪KWWSZZZNDVKLZDVKDN\RRUMS㸬
ẁࡋ࡚ᚐṌࡸ⮬㌿㌴ࠊබඹ㏻ᶵ㛵ࢆ⏝ࡋ࡚࠸ࡿࠋ
㼇㻢㼉 ᖹᡂ  ᖺ༓ⴥ┴ẖ᭶ᖖఫேཱྀㄪᰝሗ࿌᭩㸦ᖺሗ㸧㸪
࣭ᑐ㇟ᆅᇦ࠾ࡅࡿචチಖ᭷⋡ࡣ⏨ᛶࡀዪᛶࡼࡾ㧗ࡃࠊ㧗
KWWSVZZZSUHIFKLEDOJMSV\R]RNXEBWRXNHLMRXMXXMLQNRX
㱋࡞ࡿపࡃ࡞ࡾࠊ㕲㐨㥐ࡲ࡛ࡢ㊥㞳ࡀࡁ࠸
QHQSRXKMRXMXXKWPO㸬
㧗࠸≉ᚩࢆᣢࡘࠋ
࣭⮬ື㌴ࡢ㐠㌿㢖ᗘࡣᆅ᪉㒔ᕷࡢ⤖ᯝࡣ␗࡞ࡾࠊᖺ㱋ࡸ
ᛶูࡢ㛵㐃ᛶࡀప࠸ࡇࡀศࡗࡓࠋࡲࡓࠊᆅ༊ࡢ≉
ᛶ࡛࠶ࡿබඹ㏻ᶵ㛵ࡸ࿘㎶⎔ቃ౫Ꮡࡍࡿഴྥࡀ࠶ࡿ
ࡇࡀ♧၀ࡉࢀࡓࠋ
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㌟యࡢ༠ㄪᇶ࡙࠸ࡓ㉳❧ືసゎᯒ



Ᏻ ⌼㸦ᮾிᏛ ᕤᏛ⣔◊✲⛉ ⢭ᐦᕤᏛᑓᨷ㸧
࣭ῦ㛫 ୍㸦ᮾிᏛ ᕤᏛ⣔◊✲⛉ ⢭ᐦᕤᏛᑓᨷ㸧


Qi An (Univ. Tokyo, Department of Precision Engineering)࣭Hajime Asama(Univ. Tokyo, Department of Precision Engineering)
 ◊✲⫼ᬒ
 ⌧ᅾᡃࡀᅜࡢ  ṓ௨ୖࡢ㧗㱋⪅ࡀ༨ࡵࡿྜࡣ ࢆ㉸࠼㸪
ୡ⏺࡛᭱ࡶ㧗㱋ࡀ㐍ࢇࡔ♫࡛࠶ࡿ࠸࠼ࡿ㸬ࡲࡓ᪥ᮏࡣ᭱
㛗ᑑᅜᐙ࡛࠶ࡾ㸪♫ಖ㞀㈝ࡢቑࡸㆤኈࡢ⢭⚄ⓗ࣭⫗య
ⓗ㈇ᢸࡀ㢧ⴭ࡛࠶ࡾ㸪㧗㱋♫ࡢᑐ⟇ࡣႚ⥭ࡢㄢ㢟࡛࠶ࡿ
࠸࠼ࡿ㸬≉ຍ㱋ࡼࡿ㌟యᶵ⬟ࡢ⾶࠼ࡣ㸪ᖹᡂ  ᖺᗘᅜ
Ẹ⏕άᇶ♏ㄪᰝ࠾࠸࡚㸪⬻༞୰㸪ㄆ▱ḟ࠸࡛せㆤࡢ➨
 ࢆ༨ࡵ࡚࠾ࡾ㸪㌟యᶵ⬟ࡀ⾶࠼ࡿࡇ࡛㸪᪥ᖖືసࡀ㜼ᐖ
ࡉࢀ㸪㧗㱋⪅ࡢ⏕άࡢ㉁㸦4R/㸧ࡀపୗࡋ࡚ࡋࡲ࠺ࡓࡵ㸪㉸㧗
㱋ࡋࡓᡃࡀᅜ࠾࠸࡚㸪㧗㱋⪅ࡢ㌟యᶵ⬟ࡢపୗࢆண㜵ࡍࡿ
ࡇ㸦ㆤண㜵㸧ࡣႚ⥭ࡢㄢ㢟࡛࠶ࡿ࠸࠼ࡿ㸬
ㆤண㜵ࡢᐇ⌧ࡢࡓࡵ㸪ᡃࠎࡣࡇࢀࡲ࡛ᵝࠎ࡞ືసࡢ㉳
Ⅼ࡛࠶ࡾ㸪ṇᖖ࡞᪥ᖖືసࡢ㐙⾜㔜せ࡛࠶ࡿ㉳❧ືస╔┠
ࡋࡓ◊✲ࢆ⾜ࡗ࡚ࡁࡓ㸬㉳❧ືసࡣ」ᩘࡢ➽⫗ࢆྠάືࡉ
ࡏࡿ」㞧࡞ືస࡛࠶ࡾ㸪ᮍࡔ᭷ຠ࡞カ⦎᪉ἲࡣ☜❧ࡋ࡚࠸࡞
࠸㸬≉ࢺ࣮ࣞࢽࣥࢢ㛵ࡋ࡚ࡣ㸪༢⣧࡞➽ຊቑᙉࡣᚲࡎࡋࡶ
㐠ືᶵ⬟ࡢᨵၿࡘ࡞ࡀࡿࢃࡅ࡛ࡣ࡞ࡃ㸪」ᩘࡢ➽⫗ࡢ༠ㄪࡢ
ࡉࡏ᪉ࢆᏛ⩦ࡍࡿࡇࡀ㔜せ࡞ࡿ㸬ࡑࡢࡓࡵᮏ◊✲ࡢ┠ⓗࡣ㸪
ⱝᖺ⪅㧗㱋⪅ࡢ㉳❧ࡢ⏕యࢹ࣮ࢱ㸦㌟య㌶㐨࣭ᗋຊ࣭➽
⫗άື㸧ࢆྲྀᚓࡋ㸪㉳❧ࡢ㐩ᡂ㔜せ࡞➽༠ㄪࢆᢳฟࡋ㸪㌟
య㌶㐨ཬࡰࡍᙳ㡪ࢆࡶศ㢮ࡍࡿࡇ࡛㸪ⱝᖺ⪅㧗㱋⪅
ࡢ㐪࠸ࢆ᫂ࡽࡋ㸪≉㧗㱋⪅ࡀᙅࡗࡓ㐠ືᶵ⬟ࢆゎ᫂ࡍࡿ
ࡇࡍࡿ㸬

㸬◊✲ᡭἲ
㸬㸬ࢩࢼࢪ࣮ゎᯒ
 ᮏ◊✲࡛ࡣ㸪ࢩࢼࢪ࣮௬ㄝࡤࢀࡿ➽༠ㄪᇶ࡙࠸ࡓゎᯒ
ࢆ⾜ࡗࡓ㸬ࢩࢼࢪ࣮௬ㄝࡣ %HUQVWHLQ ࡼࡗ࡚ᥦၐࡉࢀ >@㸪ே
㛫ࡢ」㞧࡞ືࡁࡣ」ᩘࡢ➽༠ㄪࢆㄪ⠇ࡍࡿࡇ࡛㐩ᡂࡉࢀࡿ
ࡋ࡚࠸ࡿ㸬ᮏ✏࡛ࡣ㸪G¶$YHOOD ࡼࡗ࡚ᥦࡉࢀࡓᩘ⌮ࣔࢹ
ࣝ HT  ࠸ 'HFRPSRVLWLRQ$OJRULWKP>@ࢆ⏝࠸࡚㸪ᐇ㝿ほ
ࡉࢀࡓ➽άືࡽࢩࢼࢪ࣮ࢆࡑࢀࡒࢀᢳฟࡋࡓ㸬⏝࠸ࡽࢀ
ࡓࣔࢹ࡛ࣝࡣ㸪ࢩࢼࢪ࣮ࡢἼᙧࢆỴࡵࡿ㸪࠶ࡣ㛫㐜ࢀ
ܶܦ௫ Ⓨⅆᙉᗘ ܿ௫ ࢆᣦᐃࡍࡿࡇ࡛㸪ᐇ㝿ࡢ➽άືࢆ⾲⌧
ࡍࡿ㸬ᢳฟࡍࡁࢩࢼࢪ࣮ࡢಶᩘࡣ㸪␗࡞ࡿࢩࢼࢪ࣮ࡢᩘᑐ



ࡋ࡚ᕪ᳨ドἲࡼࡗ࡚ࣔࢹࣝࡢ⢭ᗘィ⟬ࢆ⾜࠺ࡇ࡛㸪༑ศ
࡞⢭ᗘࡀᚓࡽࢀࡿಶᩘࡋࡓ㸬

ۻሺݐሻ ؆ σ௫ୀଵ ܿ௫ ܅௫ ሺ ݐെ ܶܦ௫ ሻ                ሺͳሻ

㸬㸬➽㦵᱁⣔
 ࢩࢼࢪ࣮ࡀᐇ㝿ࡢ㌟యືస࠼ࡿᙳ㡪ࢆㄪࡿࡓࡵ㸪➽
⫗ࢆධຊࡋ࡚㌟య㌶㐨ࢆฟຊྲྀࡿ➽㦵᱁⣔ࢆసᡂࡋࡓ ᅗ
 ཧ↷ 㸬 ᒙࡢࢽ࣮ࣗࣛࣝࢿࢵࢺࢆ  ࡘ⏝ࡋ࡚㸪άື➽㟁
ࡽ㛵⠇ࢺࣝࢡ㸪࠶ࡿⅬ࡛ࡢ㛵⠇ࢺࣝࢡ㌟యጼໃࡽḟࡢ
Ⅼࡢ㌟యጼໃࢆ᥎ᐃࡍࡿࡇࡀ࡛ࡁࡿ >@㸬ࢽ࣮ࣗࣛࣝࢿࢵ
ࢺࡢᏛ⩦㛵ࡋ࡚ࡣㄗᕪ㏫ఏἲࢆ⏝࠸࡚㸪ᐇ㝿ྲྀᚓࡋࡓࢹ
࣮ࢱࢆ⏝ࡋࡓ㸬᥎ᐃㄗᕪࡢホ౯ࡘ࠸࡚ࡣỴᐃಀᩘࢆ⏝࠸࡚
⟬ฟࡋࡓ㸬

㸬㸬ࢩࢼࢪ࣮ࡢศ㢮
 ᮏ◊✲࡛ࡣ㸪ࢩࢼࢪ࣮ࡀ㌟య㌶㐨࠼ࡿᙳ㡪ᇶ࡙࠸࡚㸪
ⱝᖺ⪅㧗㱋⪅ࡽᢳฟࡋࡓࢩࢼࢪ࣮ࢆ.ᖹᆒἲࡼࡾศ㢮ࡋ
ࡓ㸬≉ࢩࢼࢪ࣮ࡀ࠼ࡿ㉳❧ືసᙳ㡪ࢆㄪࡿࡓࡵ㸪ᮏ
✏࡛ࡣ㉳❧ືసࢆ  ࡘࡢࣇ࢙࣮ࢬศࡅࡓ㸬ࡑࢀࡒࢀ㸪ୖయࡢ
๓ᒅ 3KDVH, 㸪⭜ࡢᣢࡕୖࡆࡼࡿ㔜ᚰࡢ๓᪉⛣ື 3KDVH,, 㸪ୖ
యࡢᣢࡕୖࡆ 3KDVH,,, 㸪㉳❧ᚋࡢጼໃᏳᐃไᚚ 3KDVH,9 
ศࡅࡽࢀࡿ >@㸬
 ࢩࢼࢪ࣮ࡢᙳ㡪ࢆㄪࡿࡓࡵ㸪ᢳฟࡉࢀࡓࢩࢼࢪ࣮ࡢⓎⅆ
ᙉᗘࢆࡑࢀࡒࢀᙅࡵࡓ➽άືࢆ 㸬 ࡛ᐇ㝿సᡂࡉࢀࡓ➽
㦵᱁⣔ධຊࡋࡓ㸬ࡑࡇ࡛ࡣᏛ⩦ࡉࢀࡓ㌟య㌶㐨ࡣ␗࡞ࡗࡓ
㌶㐨ࡀᚓࡽࢀ㸪ࡑࡢ୧᪉ࡢ㌶㐨ࢆẚ㍑ࡍࡿࡇ࡛㸪ᙅࡵࡓࢩࢼ
ࢪ࣮ࡢᙳ㡪ࢆㄪࡓ ᅗ  ཧ↷ 㸬

㸬㸬ᐇ㦂
 ᅗ  ♧ࡉࢀࡿᐇ㦂⎔ቃࢆ⏝࠸࡚㉳❧ືసࡢ⏕యࢹ࣮ࢱ
㌟య㌶㐨࣭ᗋຊ࣭➽άື ࢆྲྀᚓࡋࡓ㸬㌟య㌶㐨ࡣ࣮ࣔࢩ
ࣙࣥ࢟ࣕࣉࢳࣕࢩࢫࢸ࣒>+0.57 0RWLRQ $QDO\VLV@ࢆ⏝࠸
࡚㸪 +] ࡛⫪࣭⭜࣭⭸࣭㊊㤳ࡢ  ḟඖᗙᶆࢆྲྀᚓࡋࡓ㸬ᗋ
ຊࡣ 1LWWD ♫〇ࡢ ㍈ຊぬࢭࣥࢧࢆ ࡘ⏝࠸࡚సᡂࡋࡓᗋຊ⣔

)LJXUH㸬ࢩࢼࢪ࣮ࡢᙳ㡪ࢆㄪࡿᡭἲᴫせ
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ࢆᯛ⏝ࡋ࡚㸪
⮌㒊㊊㒊ࡽࡢᗋຊࢆ+]࡛ィ ࡋࡓ㸬
➽άືࡣᅗ E ⾲♧ࡉࢀ࡚࠸ࡿ  ✀㢮ࡢ➽⫗ࡽࡑࢀࡒࢀ
ィ ࡋࡓ㸬࡚ࡢࢹ࣮ࢱࡣ  V ࡢᖹࣇࣝࢱ࣮ࢆࡅ㸪
➽㟁ࢹ࣮ࢱࡣ +] ࡢࣁࣃࢫࣇࣝࢱ࣮ +] ࡢࣁ࣒ࣀ
ࢬࣇࣝࢱ࣮ࢆࡅ࡚㸪ࡉࡽᕥྑࡢ➽⫗ࡢᖹᆒࢆ⏝ࡋࡓ㸬

 ᮏᐇ㦂ࡣ  ྡࡢ⿕㦂⪅ཧຍࡋ࡚ࡶࡽࡗࡓ㸬ࡑࢀࡒࢀࡢ
⿕㦂⪅ࡣ  ྡࡢⱝᖺ⪅ࢢ࣮ࣝࣉ 33 0($1  \UV
67' \UV   ྡࡢ㧗㱋⪅ࢢ࣮ࣝࣉ 330($1 \UV
67' \UV ศ㢮ࡋࡓ㸬
ᡭࡢᙳ㡪ࢆྲྀࡾ㝖ࡃࡓࡵ୧⭎ࡣ⬚ࡢ
๓࡛ᕪࡋ࡚ࡶࡽ࠸㸪 ᅇࡢ㉳❧ືసࢆ⾜ࡗ࡚ࡶࡽࡗࡓ㸬
ࡲࡓᐇ㦂ࢆጞࡵࡿ๓࡚ࡢ⿕㦂⪅ᐇ㦂㛵ࡍࡿㄝ᫂ࢆ⾜
࠸㸪ྠពࢆᚓࡓ㸬


)LJXUH D  ᐇ㦂⎔ቃ E  ィ ࡋࡓ➽⫗㒊

㸬⤖ᯝ
㸬㸬ᢳฟࡉࢀࡓࢩࢼࢪ࣮
 ᅗ  ᐇ㝿ᢳฟࡉࢀࡓࢩࢼࢪ࣮ࡢἼᙧࡑࢀࡒࢀࡢ㛫㐜
ࢀࢆ♧ࡍ㸬ྛᅄゅᙧࡣ➽⫗ࡢⓎᗘྜࢆ♧ࡋ࡚࠾ࡾ㸪ࡑࢀࡒࢀ
ࡢ⾜ࡣ␗࡞ࡿ➽⫗ࡢⓎⅆࢆ⾲ࡋ࡚࠸ࡿ㸬Ⰽࡣⓑࡃ࡞ࢀࡤ࡞ࡿ
㸪ᙉࡃⓎⅆࡋ࡚࠸ࡿࡇࢆ♧ࡍ㸬㉥࠸Ⅼ⥺ࡣࡑࢀࡒࢀࡢ 3KDVH
ࡢ㛤ጞⅬࢆ⾲ࡋ࡚࠾ࡾ㸪3KDVH, ࡢ㉥⥺ࡽࡢᕪࡼࡗ࡚㸪ྛࢩ
ࢼࢪ࣮ࡢ㛫㐜ࢀࢆ♧ࡋ࡚࠸ࡿ㸬


㸬㸬➽㦵᱁⣔ࡢ᳨ド
 ⾲  ࢽ࣮ࣗࣛࣝࢿࢵࢺࡼࡿ᥎ᐃ⤖ᯝࡢ⢭ᗘࢆ⾲ࡍ㸬ࡑࢀ
ࡒࢀࡢ㛵⠇ࢺࣝࢡ㛵⠇ゅᗘࡣ༑ศ⢭ᗘࡼࡃ᥎ᐃࡉࢀ࡚࠾
ࡾ㸪 ࡘࡢࢽ࣮ࣗࣛࣝࢿࢵࢺࢆ⏝࠸࡚άື➽㟁ࡽ㌟య㌶㐨
ࢆ᥎ᐃฟ᮶࡚࠸ࡿࡇࡀศࡿ㸬

7DEOH, ࢽ࣮ࣗࣛࣝࢿࢵࢺࡼࡿ᥎ᐃ⤖ᯝ

0($1
67'
㊊㤳ࢺࣝࢡ


⭸ࢺࣝࢡ


⭜ࢺࣝࢡ


㊊㤳ゅᗘ


⭸ゅᗘ


⭜ゅᗘ



㸬㸬ࢩࢼࢪ࣮ࡀ㌶㐨࠼ࡿᙳ㡪ศ㢮
 ⱝᖺ⪅㧗㱋⪅ࡽᢳฟࡉࢀࡓࢩࢼࢪ࣮ࡣྛ 3KDVH ࡢ㊊㤳࣭
⭸࣭⭜㛵⠇࠼ࡿᙳ㡪ᇶ࡙࠸࡚ . ᖹᆒἲࡼࡾ  ࡘࡢࢡࣛ
ࢫࢱ࣮ &OXVWHU,,9 ศ㢮ࡉࢀࡓ㸬ᮏ✏࡛ࡣ L ␒┠ࡢ⿕㦂⪅ࡼࡾ
ᢳฟࡉࢀࡓࢩࢼࢪ࣮ࢆ 3LM ⾲ࡍ㸬ࡇࡢྛࢡࣛࢫࢱ࣮ᡤᒓ
ࡍࡿࢩࢼࢪ࣮ࡣ௨ୗࡢ㏻ࡾ࡛࠶ࡿ㸬

࣭&OXVWHU,㸸3㸪3㸪3㸪3
࣭&OXVWHU,,㸸3㸪3㸪3
࣭&OXVWHU,,,㸸3㸪3㸪3㸪3㸪3㸪3㸪3㸪3㸪
3㸪3
࣭&OXVWHU,9㸸3㸪3㸪3㸪3㸪3㸪3

 ᅗ  ࡣྛࢡࣛࢫࢱ࣮ᡤᒓࡍࡿࢩࢼࢪ࣮ࡀྛ㛵⠇࠼ࡓᙳ
㡪ࡢᖹᆒࢆ♧ࡍ㸬㟷࠸ࣂ࣮ࡣ㊊㤳㛵⠇㸪㉥࠸ࣂ࣮ࡀ⭸㛵⠇㸪⥳
ࡣ⭜㛵⠇ࢆࡑࢀࡒࢀ⾲ࡋ࡚࠾ࡾ㸪࢚࣮ࣛࣂ࣮ࡣᶆ‽೫ᕪࢆ⾲ࡋ
࡚࠸ࡿ㸬ࡇࢀࡼࡾ㸪&OXVWHU,  &OXVWHU,, ࡢࢩࢼࢪ࣮ࡣ๓ᒅ
㔜ᚰࡢ๓᪉᪉ྥ⛣ືࢆ♧ࡋ㸪&OXVWHU,,, ᡤᒓࡍࡿࢩࢼࢪ࣮ࡣ
ୖయࡢᣢࡕୖࡆືసࢆᢸࡗ࡚࠸ࡿ㸬&OXVWHU,9 ࡢࢩࢼࢪ࣮ࡣ
㉳❧ᚋࡢጼໃᏳᐃไᚚࢆᢸᙜࡋ࡚࠸ࡿ㸬
 ᅗ  ྛ &OXVWHU ᡤᒓࡍࡿࢩࢼࢪ࣮ࡢᖹᆒἼᙧࢆ♧ࡍ㸬ᅗ

)LJXUH㸬ᢳฟࡉࢀࡓࢩࢼࢪ࣮



)LJXUH㸬ࢩࢼࢪ࣮ࡀྛ 3KDVH ࡢ㛵⠇ゅᗘ࠼ࡿᙳ㡪
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 ྠᵝⓑࡅࢀࡤⓑ࠸ࡼࡾ➽⫗ࡀⓎࡋ࡚࠸ࡿࡇࢆ♧
ࡋ࡚࠾ࡾ㸪ྛ⾜ࡣ␗࡞ࡿ➽⫗ࡢⓎⅆࢆ♧ࡋ࡚࠸ࡿ㸬ᮏᅗࡼࡾ㸪
&OXVWHU,  &OXVWHU,, ࡣྠᵝࡢᙺ㸦๓ᒅ㔜ᚰࡢ๓᪉⛣ື㸧ࢆ
ᯝࡓࡋ࡚࠾ࡾ㸪ྠࡌ➽⫗ࡢⓎࡀぢࡽࢀࡿࡀ㸪&OXVWHU,, ࡢ᪉ࡀ
Ⓨᗘࡀᙅࡃ࡞ࡗ࡚࠸ࡿࡇࡀศࡿ㸬ࡲࡓ &OXVWHU ,,, ᡤᒓ
ࡍࡿࢩࢼࢪ࣮ࡣࡰ࡚ࡢ➽⫗ࡀⓎࡋ࡚࠾ࡾ㸪&OXVWHU,9 ࡢࢩ
ࢼࢪ࣮࡛ࡣ㸪⭸㛵⠇ࡢไᚚࢆᢸ࠺➽⫗ࡀⓎࡋ࡚࠸ࡿ㸬

㸬⤖ㄽ
 ᮏゎᯒࡼࡾ㸪ⱝᖺ⪅㧗㱋⪅ࡽ㉳❧ࢆ㐩ᡂࡍࡁࢩࢼࢪ
࣮ࡀᢳฟࡉࢀࡓ㸬ྛேࡢ➽㦵᱁⣔ࡣᐇ㦂ࡼࡗ࡚ᚓࡽࢀࡓࢹ࣮
ࢱࡼࡗ࡚Ꮫ⩦ࡉࢀ㸪ྛࢩࢼࢪ࣮ࡢⓎⅆᙉᗘࢆᙅࡵࡓ➽⫗Ἴᙧ
ࢆධຊࡍࡿࡇ࡛㸪㌟య㌶㐨࠼ࡿᙳ㡪ࢆㄪ㸪ᙳ㡪ᇶ࡙
࠸࡚ࢢ࣮ࣝࣉศࡅࢆ⾜ࡗࡓ㸬ࡑࡢ⤖ᯝ㸪ேࡢࢩࢼࢪ࣮ࡣ  ࡘࡢ
ࢡࣛࢫࢱ࣮ศ㢮ࡉࢀ㸪ࡑࢀࡒࢀ௨ୗࡢࡼ࠺࡞ᙺࢆᢸࡗ࡚࠸
ࡿࡇࡀ᫂ࡽ࡞ࡗࡓ㸬

&OXVWHU,㸸ⱝᖺ⪅ࡽࡢࡳᢳฟࡉࢀ㸪๓ᒅືస㔜ᚰࡢ๓᪉⛣ື
ࢆᢸᙜࡋ࡚࠸ࡿ㸬
&OXVWHU,,㸸&OXVWHU, ྠᵝࡢᙺࢆᯝࡓࡍࡀ㸪୍㒊ࡢ㧗㱋⪅ࡽ
ࡢࡳᢳฟࡉࢀࡓ㸬
&OXVWHU,,,㸸ⱝᖺ⪅㧗㱋⪅ࡢ୧ࢢ࣮ࣝࣉࡽᢳฟࡉࢀ㸪ୖయࡢ
ᣢࡕୖࡆືసࢆᢸࡗ࡚࠸ࡿ㸬
&OXVWHU,9㸸୍㒊ࡢ㧗㱋⪅ࡽࡢࡳᢳฟࡉࢀ㸪㉳❧ᚋࡢጼໃᏳᐃ
ไᚚࢆᢸࡗ࡚࠸ࡿ㸬

௨ୖࡢࡇࡽⱝᖺ⪅㧗㱋⪅ࡢࢩࢼࢪ࣮ࢆẚ㍑ࡋࡓ㸪୍
㒊ࡢ㧗㱋⪅ࡣ๓ᒅືస㔜ᚰࡢ๓᪉⛣ືࢆⱞᡭࡋ࡚࠾ࡾ㸪ࡉ
ࡽ㉳❧ᚋࡢጼໃᏳᐃไᚚࡘ࠸࡚≉ู࡞ດຊࢆせࡍࡿࡇ
ࡀゎ᫂ࡉࢀࡓ㸬









ཧ⪃ᩥ⊩
>@1%HUQVWHLQ7KH&RRUGLQDWLRQDQG5HJXODWLRQRI0RYHPHQW
Pergamon, Oxford
>@$G¶$YHOOD36DOWLHODQG(%L]]L´&RPELQDWLRQVRI0XVFOH
6\QHUJLHVLQWKH&RQVWUXFWLRQRID1DWXUDO0RWRU%HKDYLRU´1DWXUH
1HXURVFLHQFHYROSS
>@<.RLNHDQG0.DZDWR´(VWLPDWLRQRI'\QDPLF-RLQW7RUTXHV
DQG7UDMHFWRU\)RUPDWLRQIURP6XUIDFH(OHFWURP\RJUDSK\6LJQDOV
8VLQJD1HXUDO1HWZRUN0RGHO´%LRORJLFDO&\EHUQHWLFVYROSS


)LJXUH㸬ྛ &OXVWHU ࡢᖹᆒࢩࢼࢪ࣮Ἴᙧ
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ࣞࢭࣉࢺࢹ࣮ࢱࢆ⏝࠸ࡓ་⒪㈝࣭ㆤ㈝ࡢศᕸ≉ᛶ㛵ࡍࡿศᯒ


㕥ᮌர㸦Ꮫ⩦㝔Ꮫ⤒῭Ꮫ㒊㸧
ࠊᒾᮏᗣᚿ㸦ᮾிᏛᏛ㝔⤒῭Ꮫ◊✲⛉㸧
ࠊ⏣㐨⏕㸦୰ிᏛ⤒῭Ꮫ㒊㸧
ࠊ୧
ゅⰋᏊ㸦ᐩᒣᏛ⤒῭Ꮫ㒊㸧 

Wataru Suzuki (Gakushuin University), Yasushi Iwamoto (the University of Tokyo), Michio Yuda (Chukyo University), and
Ryoko Morozumi (the University of Toyama)


 ᖺㆤಖ㝤ࡀタࡉࢀࡓᨻ⟇┠ⓗࡢ୍ࡘࠊᮏ᮶ࠊ
ㆤࢧ࣮ࣅࢫࡋ࡚ᑐฎࡉࢀࡿࡁ㟂せࡀࠊ་⒪ศ㔝ࡢ㈨※ࢆᾘ
㈝ࡋ࡚࠸ࡿ࠸࠺≧ἣࢆᨵၿࡋࠊ㠀ຠ⋡࡞་⒪㈝ࢆ๐ῶࡋࡓ࠸
࠸࠺ࡇࡀ࠶ࡗࡓࠋࡑࡢᆺࡀ♫ⓗධ㝔࡛࠶ࡿࡀࠊᥐ⨨
ࡼࡗ࡚つไࡉࢀ࡚࠸ࡿㆤࢧ࣮ࣅࢫࡢ౪⤥ࡀᛴቑࡍࡿ㟂せ
㏣࠸ࡘࡅࡎࠊࡑࡢฟཱྀࡋ࡚་⒪ᶵ㛵ࢆ࠺ࡇࡽࠊ㠀ຠ
⋡࡞་⒪㈝ቑࡀⓎ⏕ࡋ࡚࠸ࡓࠋࡇࢀࢆࠊㆤಖ㝤ࡼࡗ࡚ࠊᮏ
᮶ࡢ㟂せ༶ࡋࡓᏳ౯࡞ㆤࢧ࣮ࣅࢫࡢ౪⤥ࢆቑࡸࡋ࡚ࡺࡃ
ࡇࡼࡾࠊ་⒪⨨ࡁࢃࡗ࡚࠸ࡓ㟂せࢆῶࡽࡋࠊయࡋ
࡚་⒪࣭ㆤ㈝ࡢຠ⋡ࡘ࡞ࡆࡼ࠺ゝ࠺ࡢ࡛࠶ࡿࠋ
ࡋࡋ࡞ࡀࡽࠊㆤಖ㝤㛤ጞᚋࠊࡑࡢࡼ࠺࡞ᨻ⟇┠ⓗࡀ㐩ࡏ
ࡽࢀࡓࡢ࠺ࢆ᳨ドࡋࡓ◊✲ࡣᴟࡵ࡚ᑡ࡞ࡃ ⏿㎰ ࠊ
ⰼᒸ࣭㕥ᮌ ࠊ༳༡ ࠊ⳥ụ  ࠊࡑࡢᩘᑡ࡞࠸ඛ⾜◊
✲ࡶࠊㆤಖ㝤ᑟධࡼࡗ࡚ࢀࡔࡅ་⒪㈝ࡀῶᑡࡋࡓࡢྰ
ࠊ⏿㎰  ࢆ㝖࠸࡚ࠊ᫂☜࡞ᐃ㔞ⓗ⤖ㄽࡀฟ࡚࠸ࡿࢃࡅ࡛
ࡣ࡞࠸ ࠋࡲࡓࠊࡑࡶࡑࡶ་⒪㈝ㆤ㈝ࡢ㛫ࡢࡼ࠺࡞㛵
ಀࡀ࠶ࡿࡘ࠸࡚ࡉ࠼ࡶࠊࡑࢀከࡃࡢ◊✲ࡀ⾜࡞ࢃࢀ࡚
࠸ࡿࢃࡅ࡛ࡣ↓ࡃ ụ⏣ DEࠊἙཱྀ DEࠊⳢཎ
ࠊᶫཱྀ DEࠊ๓⏣  ࠊṇࡢ┦㛵㛵ಀࠊ㈇ࡢ┦
㛵㛵ಀពぢࡀศࢀ࡚࠸ࡿ ࠋࡑࡢཎᅉࡢ୍ࡘࡣࠊࡇࡢศ㔝
࠾ࡅࡿࢹ࣮ࢱࡢᩚഛ≧ἣࡢഛ࠶ࡿࠋ་⒪ศ㔝࠾࠸࡚ࡣࠊ
ࣞࢭࣉࢺࢹ࣮ࢱࢆ⏝࠸ࡓ◊✲ࡣᩘከࡃ࡞ࡾࡘࡘ࠶ࡿࡀࠊ་⒪
ㆤࡢࣞࢭࣉࢺࢹ࣮ࢱࢆಶே༢࡛ࡘ࡞ࡂྜࢃࡏࡿࢹ࣮ࢱࢭ
ࢵࢺࢆసᡂ࡛ࡁ࡚࠸ࡿࡣࡲࡔࡲࡔᑡ࡞ࡃࠊࡲࡓࠊࡑࡢᩘᑡ࡞
࠸እࡶࠊ㠀ᖖ㝈ࡽࢀࡓᕷ⏫ᮧࣞ࣋ࣝࡢ◊✲Ṇࡲࡗ࡚࠸
ࡿ ࠋ
 ࡑࡇ࡛ᮏ✏ࡣࠊ⚟┴యࡢ་⒪㈝ࠊㆤ㈝ࡢࣞࢭࣉࢺࢹ
࣮ࢱࢆಶே༢࡛ࡘ࡞ࡂࠊࡼࡾ௦⾲ᛶࡢ㧗࠸ࢹ࣮ࢱࢭࢵࢺࢆ⏝
࠸࡚ࠊ་⒪㈝ࠊㆤ㈝ࡢ㛵ಀᛶࡸศᕸ≉ᛶࡘ࠸࡚ࠊศᯒࢆヨ
ࡳࡿࠋ୧⪅ࡢ㛵ಀࡢࡳ࡞ࡽࡎࠊㆤ㈝ࡘ࠸࡚ࡣࠊᇶᮏⓗ࡞ศ
ᕸ≉ᛶࡶ࠶ࡲࡾ᫂☜ศࡗ࡚࠸ࡿࡣゝ࠸ࡀࡓ࠸ࠋ་⒪㈝
ࡘ࠸࡚ࡣࠊ୍㒊ࡢேࠎࡀ་⒪㈝ࡢ༙ࢆ࠺࠸࠺㈨※㓄ศࡀ
⾜ࢃࢀ࡚࠸ࡿ≧ἣࡀ௨๓ࡽ▱ࡽࢀ࡚࠸ࡿࡀ ᑠ࣭᳚㕥ᮌ  ࠊ
ㆤࡢሙྜࡣ࠺࡞ࡢࠋࡲࡓࠊ་⒪㈝ࡘ࠸࡚ࡣࠊࡑࡢ㞟୰
ࡢᣢ⥆ᛶࡣప࠸ࡇࡀ▱ࡽࢀ࡚࠸ࡿࡀ㸦Ⳣ࣭㕥ᮌ 㸧
ࠊㆤ
㈝ࡢሙྜࡣ࠺࡞ࡢ࡛࠶ࢁ࠺ࠋࡇ࠺ࡋࡓᇶ♏ⓗ࡞▱ぢࢆᚓ
ࡿࡇࡀᮏ✏ࡢ┠ⓗ࡛࠶ࡿࠋ
ᮏ✏࡛⏝࠸ࡿࢹ࣮ࢱࡣࠊ ᖺᗘࡽࠊ⚟┴ᮾிᏛ㧗
㱋♫⥲ྜ◊✲ᶵᵓࡀᐇࡋ࡚࠸ࡿඹྠ◊✲ࡼࡗ࡚㞟ࡉ
ࢀࡓ་⒪࣭ㆤಖ㝤ࡢࣞࢭࣉࢺࢹ࣮ࢱ㸦ᴗົᨭᡶࢹ࣮ࢱ㸧࡛࠶
ࡿࠋ⚟┴ཬࡧ⚟┴ࡢྛᕷ⏫ࡢ༠ຊࡢୗࠊྛᕷ⏫ࡢಶே
ሗಖㆤᑂᰝࠊᮾிᏛ⌮ᑂᰝጤဨ࡛ᢎㄆࢆཷࡅࠊ⚟┴
ᅜಖ㐃ྜࡽᥦ౪ࢆཷࡅࡓࠋ
ࡑࢀࡒࢀࡢࢹ࣮ࢱࡢ㞟ᮇ㛫ࡣࠊㆤಖ㝤ࣞࢭࣉࢺࢹ࣮ࢱࡀ
 ᖺ  ᭶㹼 ᖺ  ᭶ࠊ་⒪ಖ㝤ࣞࢭࣉࢺࢹ࣮ࢱࡀ 
ᖺ  ᭶㹼 ᖺ  ᭶࡛࠶ࡿࠋ୧⪅ඹ㏻ࡍࡿᮇ㛫ࡣ  ᖺ
 ᭶㹼 ᖺ  ᭶࡛࠶ࡿࡀࠊࡇࢀࢆಶே LG ࠊᛶูࢆ⏝࠸࡚࣐
ࢵࢳࣥࢢࡋࠊ ṓ௨ୖࡢ㧗㱋⪅㝈ᐃࡋࡓࠋࡲࡓࠊ ᖺ 
᭶௨㝆ࡣࠊ ṓ௨ୖࡢ㧗㱋⪅ࡀᚋᮇ㧗㱋⪅་⒪ไᗘ⛣⾜ࡋ࡚
་⒪ಖ㝤ࣞࢭࣉࢺࢹ࣮ࢱࡽ⬺ⴠࡋ࡚࠸ࡿࡓࡵ ࠊศᯒࡢ㐃⥆



ᛶࠊ௦⾲ᛶࢆ㚷ࡳࠊ ᖺ  ᭶㹼 ᖺ  ᭶ࡲ࡛ࡢ࣐ࢵࢳࣥ
ࢢࢧࣥࣉࣝࢆศᯒᑐ㇟ࡋࡓࠋ་⒪ಖ㝤ࠊㆤಖ㝤ࡶ↓ཷ
デ᭶ࡸ↓ཷデ⪅ࢆྵࡴ࣮࣋ࢫ࡛࠶ࡿࠋ་⒪ಖ㝤⬺㏥᭶௨㝆ࡢࢹ
࣮ࢱࠊㆤಖ㝤⬺㏥᭶௨㝆ࡢࢹ࣮ࢱࡣேࡢࢹ࣮ࢱࡀධࡗ࡚࠸
ࡿሙྜࡀ࠶ࡿࡓࡵࠊ⬺㏥᭶௨㝆ࡢࢹ࣮ࢱࢆ๐㝖ࡋࡓࠋࡇ࠺ࡋ࡚
ᚓࡽࢀࡓ࣐ࢵࢳࣥࢢࢧࣥࣉࣝࡣ  ࡛࠶ࡾࠊ་⒪ಖ㝤ࣞࢭ
ࣉࢺࢹ࣮ࢱయࡢ 㸣ࡀ࣐ࢵࢳࣥࢢࡉࢀࡓࡇ࡞ࡿࠋ་⒪
ಖ㝤ࡢࡳࡢࣞࢭࣉࢺࢹ࣮ࢱࡣࠊ㸦ྠ 㸣㸧
ࠊㆤಖ
㝤ࡢࡳࡢࢹ࣮ࢱࡣ  㸣 ࡛࠶ࡿࠋᮏ✏ࡢศᯒ࡛⏝࠸
ࡽࢀ࡚࠸ࡿࢹ࣮ࢱࡣࠊ་⒪ಖ㝤ࠊㆤಖ㝤ࡀ࣐ࢵࢳࣥࢢ࡛ࡁࡓ
ࡶࡢ࡛࠶ࡾࠊࡇࢀࢆࠕせㆤㄆᐃ⪅ࢧࣥࣉࣝࠖࡪࡇࡍ
ࡿࠋࡇࡢࠕせㆤㄆᐃ⪅ࢧࣥࣉࣝࠖࡼࡿศᯒࡣࠊせㆤㄆᐃ
ࢆཷࡅࡓ  ṓ௨ୖࡢ㧗㱋⪅ᑐࡍࡿ㝈ᐃⓗ࡞ศᯒ࡛࠶ࡿࡇ
␃ពࡍࡿᚲせࡀ࠶ࡿࠋ୍᪉ࠊࡼࡾᗈ࠸ほⅬࡽࠊせㆤㄆᐃ
⪅ࢧࣥࣉࣝࠊ་⒪ಖ㝤ࡢࡳࡢせㆤㄆᐃࢆཷࡅ࡚࠸࡞࠸ࢧࣥ
ࣉࣝࢆຍ࠼ࡓࡶࡢࢆࠕࢧࣥࣉࣝࠖࢇ࡛ᚲせᛂࡌ࡚⏝࠸
࡚࠸ࡿ ࠋ
ࡲࡓࠊศᯒᙜࡓࡗ࡚ࡣࠊศᯒࡀᐜ᫆࡞ࡼ࠺ࠊ᭶ḟࢹ࣮ࢱ
ࢆᖺḟࢹ࣮ࢱ㞟ィࡋ࡚ศᯒࢆ⾜ࡗ࡚࠸ࡿࠋලయⓗࡣࠊ
 ᖺᗘ㹼 ᖺᗘࡲ࡛ࡢ  ᖺࡢࢹ࣮ࢱࢆసᡂࡋ࡚࠸ࡿࠋ

ᖺᗘࡣࠊ ᖺ  ᭶ࡽ  ᖺ  ᭶ࡲ࡛ࡢ༙ᖺศࡢࢹ࣮ࢱࡋ
Ꮡᅾࡋ࡞࠸ࡀࠊᖺ⟬ࢆࡋ࡚࠸ࡿࠋࡲࡓࠊṚஸ⪅ࠊ⬺㏥⪅
ࡘ࠸࡚ࡣࠊᙜヱᖺᗘ㏵୰ࡲ࡛ࢆᖺ⟬ࡋ࡚ᖺḟࢹ࣮ࢱࡋ࡚࠸
ࡿࠋ
ศᯒࡢ⤖ᯝࠊᵝࠎ࡞ࡇࡀࢃࡗࡓࠋ୍㒊ࡢୖศࡢேࠎ
ࡢ་⒪㈝ࡀࠊయࡢ༙ࢆ࠺࠸࠺ࡇࡣⰋࡃ▱ࡽࢀࡓᐇ
࡛࠶ࡿࡀࠊᮏࢹ࣮ࢱ࠾࠸࡚ࡶࠊࡑࢀࡀ☜ㄆࡉࢀࡿࡇ࡞ࡗ
ࡓࠋ୍᪉ࠊㆤ㈝ࡘ࠸࡚ࡣࠊ་⒪ࡼࡾࡶ㞟୰ᗘࡣࡸࡸప࠸ࡇ
ࡶࢃࡗࡓࠋ
ḟࠊ་⒪㈝ㆤ㈝ࡢ┦㛵㛵ಀࢆㄪࡓࡇࢁࠊయࡋ
࡚ࡣᙅ࠸࡞ࡀࡽࡶṇࡢ┦㛵㛵ಀࡀ࠶ࡿࡀࠊࡑࢀࡣㆤタධᡤ
⪅ࡸධ㝔ᝈ⪅ࡀࡁࡃᙳ㡪ࡋ࡚࠸ࡿࡇࡀࢃࡗࡓࠋタධᡤ
⪅ࡸධ㝔ᝈ⪅ࢆ㝖࠸ࡓᅾᏯ㧗㱋⪅ࡘ࠸࡚ࡳࡿࠊ་⒪㈝
ㆤ㈝ࡢ㛵ಀࡣ↓┦㛵ࠊⱝᖸ࡞ࡀࡽṇࡢ┦㛵࡞ࡗ࡚࠸ࡿࠋ
᭱ᚋࠊ ᖺ㛫ࡢ⏕Ꮡ⪅ࢧࣥࣉࣝࢆᢳฟࡋࠊ་⒪㈝ࠊㆤ㈝
ࡢ㞟୰ᗘࡢᣢ⥆ᛶࢆศᯒࡋࡓࠋ࣭ ศࡢ་⒪㈝ࡢࡑࡢ๓ᚋ
ࡢኚࢆࡳࡿࠊࡸࡸࡁࡃῶᑡࡋ࡚ࡺࡃഴྥࡀ࠶ࡿࡀࠊㆤ
㈝ࡘ࠸࡚ࡣᣢ⥆ᛶࡀ㧗ࡃࠊ࡞࡞ᖹᆒᅇᖐࡋ࡞࠸≧ἣࡀ
ࢃࡗࡓࠋ

㸺ཧ⪃ᩥ⊩㸼
ụ⏣┬୕ D ࠕㆤ㈝་⒪㈝ࡢ┦㛵㛵ಀ ୖ ࠖ
ࠗ᭶หㆤಖ
㝤࠘1RSS
ụ⏣┬୕ D ࠕㆤ㈝་⒪㈝ࡢ┦㛵㛵ಀ ୗ ࠖ
ࠗ᭶หㆤಖ
㝤࠘1RSS
༳༡୍㊰  ࠗ♫ⓗධ㝔ࠖࡢ◊✲̿㧗㱋⪅་⒪᭱ࡢ⌮
࠸ᑐฎࡍࡁ࠘ᮾὒ⤒῭᪂ሗ♫ 
ᑠ᳚ṇ❧࣭㕥ᮌ⋹Ꮚ  ࠕ᪥ᮏࡢ⪁ே་⒪㈝ࡢศ㓄ୖࡢㅖၥ
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㢟ࡘ࠸࡚ࠖ
ࠗ᪥ᮏ⤒῭◊✲࠘
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1R
Ἑཱྀὒ⾜࣭㛤ཎᡂඔ࣭Ⳣཎ⌶☻࣭⣽ᑠ㊰ᓅྐ࣭すṇ࣭ᒸᮧ
ୡ㔛ዉ D ࠕබⓗㆤಖ㝤ᑟධᚋࡢ㛗ᮇධ㝔
ㆤࢧ࣮ࣅࢫ⤥㛵ࡍࡿ◊✲ ୖ ࠖ
ࠗ♫ಖ㝤
᪪ሗ࠘1RSS
Ἑཱྀὒ⾜࣭㛤ཎᡂඔ࣭Ⳣཎ⌶☻࣭⣽ᑠ㊰ᓅྐ࣭すṇ࣭ᒸᮧ
ୡ㔛ዉ E ࠕබⓗㆤಖ㝤ᑟධᚋࡢ㛗ᮇධ㝔
ㆤࢧ࣮ࣅࢫ⤥㛵ࡍࡿ◊✲ ୗ ࠖ
ࠗ♫ಖ㝤
᪪ሗ࠘1RSS
Ⳣ⌮࣭㕥ᮌர  ࠕ་⒪ᾘ㈝ࡢ㞟୰ᣢ⥆ᛶ㛵ࡍࡿ⪃ᐹࠖ













ࠗ་⒪♫࠘9RO1RSS
⳥ụ₶  ࠕ㧗㱋ᮇࡢㆤࢽ࣮ࢬࡀᅾ㝔᪥ᩘ࠼ࡿᙳ㡪㸫
⚟ᓥ┴୕⏫་⒪࣭ㆤಶ⚊ࢹ࣮ࢱࢆ⏝࠸ࡓศ
ᯒࠖ
ࠗᏘห♫ಖ㞀◊✲࠘➨  ᕳ➨  ྕSS
Ⳣཎ⌶☻࣭༡㒊㭯ᙪ࣭㛤ཎᡂඔ࣭Ἑཱྀὒ⾜࣭⣽ᑠ㊰ᓅྐ 
ࠕ ❶ ㆤಖ㝤⪁ேಖࡢ⏝⤥㛵ಀࡢ᳨
ウ㸫ಶ⚊ࢹ࣮ࢱࢆ⏝࠸ࡓᰣᮌ┴⏣ཎᕷ࠾ࡅ
ࡿࠖ⏣㏆ᰤ࣭బ⸨ග⦅ࠗ་⒪ㆤࡢୡ௦
㛫᱁ᕪ㸫⌧≧ᨵ㠉࠘SS
ⰼᒸᬛᜨ࣭㕥ᮌர  ࠕㆤಖ㝤ᑟධࡼࡿㆤࢧ࣮ࣅࢫ
⏝ྍ⬟ᛶࡢᣑࡀ㧗㱋⪅ࡢ㛗ᮇධ㝔࠼ࡓᙳ
㡪ࠖ
ࠗ་⒪⤒῭◊✲࠘9RO1R
⏿㎰㗦▮㸦㸧
ࠕ♫ⓗධ㝔ࡢᐃ㔞ⓗᢕᥱ㈝⏝᥎ィࠖ
ࠗ་⒪
⤒῭◊✲࠘➨  ᕳ㸪SS
ᶫཱྀᚭ࣭⣽ᑠ㊰ᓅྐ࣭すṇ࣭Ⳣཎ⌶☻࣭Ἑཱྀὒ⾜࣭㛤ཎᡂ
ඔ D ࠕㆤಖ㝤ᑟධࡼࡿ⮬యࡢ⪁ேಖ
㝤㈈ᨻ࠾ࡼࡧ୍⯡ィࡢᙳ㡪㸫ᰣᮌ┴⏣ཎ
ᕷ࡛ࡢᐇែㄪᰝࡢ⤖ᯝࡽ ୖ ࠖ
ࠗ♫ಖ㝤᪪ሗ࠘
1RSS
ᶫཱྀᚭ࣭⣽ᑠ㊰ᓅྐ࣭すṇ࣭Ⳣཎ⌶☻࣭Ἑཱྀὒ⾜࣭㛤ཎᡂ
ඔ E ࠕㆤಖ㝤ᑟධࡼࡿ⮬యࡢ⪁ே
ಖ㝤㈈ᨻ࠾ࡼࡧ୍⯡ィࡢᙳ㡪㸫ᰣᮌ┴⏣
ཎᕷ࡛ࡢᐇែㄪᰝࡢ⤖ᯝࡽ ୖ ࠖࠗ♫ಖ㝤᪪
ሗ࠘1RSS
๓⏣⏤⨾Ꮚ  ࠕ㧗㱋⪅ࡢ་⒪㈝ㆤ㈝ࡢศᯒ㸫ᆅᇦ᱁ᕪ
ࢆ୰ᚰࠖ
ࠗ᪥་⥲◊࣮࣡࢟ࣥࢢ࣮࣌ࣃ࣮࠘1R
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ㆤண㜵⤥ࡢᑟධࡀせᨭ⪅ࡢせㆤ≧ែࡢኚ࠼ࡿᙳ㡪


⏣㐨⏕㸦୰ிᏛ⤒῭Ꮫ㒊㸧
㸪㕥ᮌர㸦Ꮫ⩦㝔Ꮫ⤒῭Ꮫ㒊㸧
㸪୧ゅⰋᏊ㸦ᐩᒣᏛ⤒῭Ꮫ㒊㸧
㸪ᒾᮏᗣᚿ㸦ᮾ
ிᏛᏛ㝔⤒῭Ꮫ◊✲⛉㸧

Michio Yuda (Chukyo University), Wataru Suzuki (Gakushuin University), Ryoko Morozumi (the University of Toyama), and
Yasushi Iwamoto (the University of Tokyo)


ㆤಖ㝤ไᗘࡀ  ᖺ  ᭶ᑟධࡉࢀ࡚௨᮶㸪せㆤㄆᐃ
⪅ࡣࡇࡢ  ᖺ㛫࡛⣙  ಸቑຍࡋࡓࠋ≉㸪ไᗘ㛤ጞ┤ᚋࡢせ
ㆤ  ௨ୗࡢ㍍ᗘࡢせㆤㄆᐃ⪅ࡣⴭࡋࡃ㸪 ᖺᗘࡢㆤಖ
㝤ᨵ㠉ࡀ⾜ࢃࢀࡿ๓ࡲ࡛ࡣ㸪ࡑࡢቑຍ⋡ࡣᑐ๓ᖺẚ 㸣௨ୖ
ࡢఙࡧࢆぢࡏ࡚࠸ࡓࠋࡑࡢ୍᪉࡛㸪ࡑ࠺ࡋࡓ㍍ᗘࡢせㆤ⪅
ᑐࡍࡿࢧ࣮ࣅࢫࡀ㸪ᚲࡎࡋࡶᙼࡽࡢせㆤ≧ែࡢᨵၿࡘ࡞ࡀ
ࡗ࡚࠸࡞࠸࠸࠺ᣦࡶ࠶ࡾ㸪 ᖺᗘࡢㆤಖ㝤ไᗘᨵ㠉࡛
ࡣ㸪ࡇࢀࡲ࡛ࡢ᪥ᖖ⏕άࡢᨭ࠸࠺ഃ㠃ࡀᙉࡗࡓࠕㆤࠖ
ࢆ㔜どࡍࡿࢩࢫࢸ࣒ࡽ㸪せㆤ≧ែࡢ㔜ᗘࢆ㜵ࡄࠕண㜵ࠖ
ࢆ㔜どࡍࡿࢩࢫࢸ࣒ࡢ㌿ࡀ⾜ࢃࢀࡓࠋලయⓗࡣ㸪≉ᐃ㧗
㱋⪅ࢆᑐ㇟ࡋࡓᆅᇦᨭᴗ㸪せᨭ⪅ࢆᑐ㇟ࡋࡓㆤ
ண㜵⤥ࡀ᪂タࡉࢀࡓࠋࡑࢀࡽ࡛ࡣ㸪⏕άᶵ⬟ࢆ⥔ᣢྥୖࡉࡏ
ࡿࡓࡵࡢ᪤Ꮡࢧ࣮ࣅࢫࡢෆᐜ࣭ᥦ౪᪉ἲ࣭ᥦ౪ᮇ㛫ࡢぢ┤ࡋࡸ㸪
ຠᯝࡀ᫂☜࡞㐠ືჾࡢᶵ⬟ྥୖࡸᰤ㣴ᨵၿ࡞ࢆࣉࣟࢢ࣒ࣛ
ࡢ୍⎔ࡋ࡚ྲྀࡾධࢀࡿࡇ࡞ࡀ⤌ࡳ㎸ࡲࢀࡓࠋ
ࡋࡋ㸪ࡇ࠺ࡋࡓண㜵㔜どࡢࢩࢫࢸ࣒ࡀᑟධࡉࢀ࡚㸪ࡍ࡛
 ᖺ௨ୖࡀ⤒㐣ࡋ࡚࠸ࡿࡶࢃࡽࡎ㸪ࡑࡢຠᯝ㛵ࡍࡿᐃ
㔞ⓗ࡞ศᯒࡣ㸪
ㆤண㜵⥅⥆ⓗホ౯ศᯒ➼᳨ウ
㸦D㸪E㸪
㸧
㸪㎷㸦㸧
㸪ᚎ࣭㏆⸨㸦㸧࠾ࡼࡧఀ⸨࣭ῲ࣭㎷
㸦㸧ࡀ⾜ࡗ࡚࠸ࡿࡢࡳࡲࡗ࡚࠸ࡿࠋࡑࡇ࡛㸪ᮏ◊✲
䛷䛿䠈 ᖺᗘ䛾ㆤಖ㝤ไᗘᨵ㠉䛷ᑟධ䛥䜜䛯ㆤண㜵⤥
䛜䠈せᨭ⪅䛾せㆤ≧ែ䛻䛹䛾䜘䛖䛺ᙳ㡪䜢䛘䛯䛾䛛䜢᳨ド
䛩䜛䚹≉䛻ᮏ◊✲䛷䛿䠈㛗ᮇ㛫䛻䜟䛯䜛ಶே䝺䝧䝹䛾᭶ḟ䝟䝛䝹
䝕䞊䝍䜢⏝䛔䛯ィ㔞⤒῭ศᯒ䜢⾜䛖䛣䛸䛻䜘䛳䛶䠈ㆤண㜵⤥䛜
㍍ᗘせㆤ⪅䛾せㆤᗘ䛻䛘䜛ᙳ㡪䜢䜘䜚ヲ⣽䛻᳨ド䛧䛶䛔
䜛䚹
ᮏ◊✲䛷⏝䛔䜛䝕䞊䝍䛿䠈⚟┴ୗ  ᕷ⏫䛾ㆤಖ㝤⤥
㈝䝺䝉䝥䝖䝕䞊䝍䛷䛒䜛䚹䛣䛾䝕䞊䝍䛻䛿䠈ㆤಖ㝤䛾せㆤㄆᐃ
⪅  ே䠄⚟ᕷ䛾䜏⏕άಖㆤ⪅ୡᖏ䛜㝖䛛䜜䛶䛔䜛䠅䛾ಶே
␒ྕ䠄ಶேሗಖㆤ䛾䛯䜑䠈⚟┴ᅜẸᗣಖ㝤㐃ྜ䛷ಶே
␒ྕ䛻௦䜟䜛䝷䞁䝎䝮䛺␒ྕ䜢䜚ᙜ䛶䛶䜒䜙䛔䠈◊✲⪅ഃ䛿䠈ಶ
ே䜢≉ᐃ䛩䜛䛣䛸䛜䛷䛝䛺䛔䜘䛖䛺ᥐ⨨䜢䛸䛳䛶䛔䜛䠅䠈ಖ㝤⪅␒
ྕ䠄ᕷ⏫ᮧྜే๓Ⅼ䠅䠈ᛶู䠈㈨᱁ྲྀᚓᖺ᭶䠈㈨᱁႙ኻᖺ᭶䠈䛚
䜘䜃  ᖺ  ᭶䛛䜙  ᖺ  ᭶䛾ྛ᭶䛻䛚䛡䜛ᖺ㱋䠈せㆤ
ᗘ䠈䝃䞊䝡䝇䝁䞊䝗䠈⏝ᐇ᪥ᩘ䠈ಖ㝤ㄳồ㢠䠈⏝⪅㈇ᢸ㢠䛺䛹
䛻㛵䛩䜛ሗ䛜ྵ䜎䜜䛶䛔䜛䚹ᮏ◊✲䛷䛿䠈䛣䛾ಶே䝺䝧䝹䛾᭶
ḟ䝟䝛䝹䝕䞊䝍䜢⏝䛔䛶䠈ㆤண㜵⤥䛾ᑟධ䛜䠈ึᅇ䛾せㆤ
ㄆᐃ䛻䛚䛔䛶ᪧせᨭ䜎䛯䛿せᨭ  䛾䛔䛪䜜䛛䛾ุᐃ䜢ཷ䛡
䛯ㄆᐃ⪅䛾せㆤ≧ែ䛾⤒㐣ⓗ䛺ኚ䛻䛹䛾䜘䛖䛺ᙳ㡪䜢䛘䛯
䛾䛛䜢᳨ド䛩䜛䚹䛯䛰䛧䠈 ᖺ  ᭶௨๓䛻䛩䛷䛻せㆤㄆᐃ䜢
ཷ䛡䛶䛔䜛䜒䛾䛿䠈䛩䛷䛻ㆤ䝃䞊䝡䝇䜢⏝䛧䛶䛔䜛ྍ⬟ᛶ䛜
䛒䜚䠈ṇ☜䛺ẚ㍑䛜⾜䛘䛺䛔ྍ⬟ᛶ䛜䛒䜛䛯䜑䠈 ᖺ  ᭶௨๓
䛻せㆤㄆᐃ䜢ཷ䛡䛯ಶே䜢䝃䞁䝥䝹䛛䜙㝖እ䛧䛯䚹䜎䛯䠈ึᅇ
䛾せㆤㄆᐃ䛜䠈ㆤண㜵⤥䛾ᑐ㇟䛸䛺䜙䛺䛔せㆤ  ௨ୖ䛷
䛒䛳䛯ಶே䛸䠈 ᖺ  ᭶௨㝆䛻せㆤㄆᐃ䜢ཷ䛡䛯ಶே䛷䠈ึ
ᅇせㆤㄆᐃ䛻  ṓ௨ୗ䛷䛒䛳䛯ಶே䜒䝃䞁䝥䝹䛛䜙㝖እ䛧
䛯䚹䛩䛺䜟䛱䠈ศᯒ䛻⏝䛔䜛䝃䞁䝥䝹䛿䠈 ᖺ  ᭶௨㝆䛻ึ䜑



䛶せㆤㄆᐃ䜢ཷ䛡䠈䛛䛴ึᅇ䛾せㆤㄆᐃ䛂せᨭ䛃䜎䛯䛿䛂せ
ᨭ䛃䛸ุᐃ䛥䜜䛯  ே䠄ほ ್ᩘ䠖䠅䛷䛒䜛䚹䛺䛚䠈ㆤ
ண㜵⤥䛿䠈せᨭ  䛸ุᐃ䛥䜜䛯⪅䛷䜒⏝䛩䜛䛣䛸䛜䛷䛝䜛䛯
䜑䠈ึᅇ䛾せㆤㄆᐃ䛷䠈せᨭ  ௨ୗ䛾ุᐃ䜢ཷ䛡䛯  ே
䠄ほ ್ᩘ 䠅䜢ᑐ㇟䛸䛩䜛䝃䞁䝥䝹䛷䜒ྠᵝ䛾ศᯒ䜢⾜䛳䛯䚹
䛺䛚䠈䛣䛾䝕䞊䝍䛻䛿䠈ྛಶே䛾ୡᖏᒓᛶ䜔ᡤᚓỈ‽䠈ಖ㝤ᩱẁ
㝵䠈䛚䜘䜃ᥦ౪䛥䜜䛶䛔䜛ヲ⣽䛺ㆤ䝃䞊䝡䝇䛾㡯┠䠈䝃䞊䝡䝇
ᥦ౪ᴗ⪅䛻㛵䛩䜛ㅖᒓᛶ䛜ྵ䜎䜜䛶䛔䛺䛔䚹䜎䛯䠈୍㒊䛾ಶே
䛻䛴䛔䛶䛿་⒪㈝䛾⏝≧ἣ䜒ᢕᥱ䛷䛝䜛䛜䠈ဨ䛾་⒪㈝䛾
⏝≧ἣ䛿ᢕᥱ䛩䜛䛣䛸䛜䛷䛝䛺䛔䚹䛣䛖䛧䛯ㅖኚᩘ䛿ㆤ㟂せ䛻
䛝䛺ᙳ㡪䜢䛘䛖䜛䛾䛷䠈ᮏ◊✲䛾ศᯒ⤖ᯝゎ㔘䛻䛿୍ᐃ䛾␃ព
䛜ᚲせ䛷䛒䜛䚹
ヲ⣽࡞ศᯒඛ❧ࡗ࡚㸪ࡲࡎ㸪ㆤண㜵⤥ࡢᑟධ๓ᚋ࠾
ࡅࡿせᨭ⪅ࡢせㆤᗘࡢ⤒ⓗ࡞᥎⛣ࢆẚ㍑ࡋࡓࠋ≉ᐃࡢ
Ⅼ࠾ࡅࡿࡑࢀࡒࢀࡢせᨭ⪅ྜࢆࡳ࡚ࡳࡿ㸪ึᅇㄆᐃࡢ
 ᭶ᚋ࡛ࡣ㸪ᑟධ๓ࢢ࣮ࣝࣉࡀ 㸣㸪ᑟධᚋࢢ࣮ࣝࣉࡀ
㸣㸦せᨭ  ࡲ࡛ࡍࡿ 㸣㸧࡞ࡗ࡚࠾ࡾ㸪ㆤண
㜵⤥ཷ⤥⪅ࡢせㆤᗘࡢᝏࡀ㢧ⴭ⾲ࢀ࡚࠸ࡿࠋࡋࡋ࡞
ࡀࡽ㸪 ᭶ᚋࡣࡇࢀࡽࡢᑠ㛵ಀࡣධࢀ᭰ࢃࡾ㸪 ᭶
ᚋࡣᑟධ๓ࢢ࣮ࣝࣉࡀ 㸣࡛㸪
ᑟධᚋࢢ࣮ࣝࣉࡀ 㸣
㸦せ
ᨭ  ࡲ࡛ࡍࡿ 㸣㸧
㸪 ᭶ᚋࡣᑟධ๓ࢢ࣮ࣝࣉࡀ
㸣࡛㸪ᑟධᚋࢢ࣮ࣝࣉࡀ 㸣㸦せᨭ  ࡲ࡛ࡍࡿ
㸣㸧࡞ࡗ࡚࠸ࡿࠋࡑࡢᚋࡣ㸪ᑟධ๓ࢢ࣮ࣝࣉ࡛ࡣ 㸣๓
ᚋ㸪ᑟධᚋࢢ࣮ࣝࣉ࡛ࡣ 㸣๓ᚋࢆᏳᐃⓗ᥎⛣ࡋ࡚࠸ࡿᵝᏊ
ࡀ☜ㄆ࡛ࡁࡿࠋࡍ࡞ࢃࡕ㸪ࡇࡢࢢࣛࣇࢆぢࡿ㝈ࡾ࡛ࡣ㸪ㆤண
㜵⤥ࡢᑟධࡣ㸪せᨭ⪅ࡢ≧ែᝏࢆᗄศᢚไࡍࡿຠᯝࡀ
࠶ࡿࡼ࠺ᛮࢃࢀࡿࠋࡲࡓ㸪ᛶูࡸᖺ㱋㝵ᒙࡼࡗ࡚ࡣ㸪ࡇ࠺
ࡋࡓഴྥࡀ␗࡞ࡿᵝᏊࡶほᐹࡉࢀࡓࠋ
ຍ࠼࡚㸪2UGHUHG3URELW ࣔࢹࣝࡼࡿィ㔞⤒῭ศᯒࢆ⾜ࡗࡓ⤖
ᯝ㸪ㆤண㜵⤥ࡢᑟධࡀ㍍ᗘせㆤ⪅ࡢせㆤ≧ែࡢᝏࢆ
ᢚไࡍࡿຠᯝࡀ࠶ࡿࡇࢆ♧၀ࡍࡿ⤖ᯝࡀᚓࡽࢀࡓࠋලయⓗ
ࡣ㸪ㆤண㜵⤥ࢆཷࡅ࡚࠸ࡿ⪅ࡣ㸪ࡑ࠺࡛࡞࠸ࡶࡢẚ࡚㸪
せᨭ  ࡲࡿ☜⋡ࡀ 㸣࣏ࣥࢺ᭷ព㧗ࡃ㸪せ
ᨭ  ௨ୖᝏࡍࡿ☜⋡ࡀ ࣏ࣥࢺ᭷ពప࠸ࡇ
ࡀศࡗࡓࠋ
ࡓࡔࡋ㸪ᮏ◊✲ࡣ௨ୗࡢࡼ࠺࡞㝈⏺ࡸㄢ㢟ࡀ࠶ࡿࠋᮏ◊✲
࡛ࡣ㸪㛗ᮇ㛫ࢃࡓࡿಶேࣞ࣋ࣝࡢ᭶ḟࣃࢿࣝࢹ࣮ࢱࢆ⏝࠸࡚
࠸ࡿࡀ㸪ࢹ࣮ࢱࡢไ⣙ୖ㸪せㆤㄆᐃ⪅ࡢୡᖏᒓᛶࡸᡤᚓࡢ≧
ἣ㸪࠾ࡼࡧ་⒪ࡢ㛵㐃ᛶ㛵ࡋ࡚ヲ⣽࡞ศᯒࢆ⾜࠺ࡇࡀ࡛
ࡁ࡞࠸ࠋࡇࢀࡽࡢせ⣲ࡶㆤ㟂せࡣᐦ᥋࡞㛵ಀ࠶ࡿ⪃࠼
ࡽࢀࡿࡢ࡛㸪ࡇ࠺ࡋࡓኚᩘࢆ⏝࠸࡚ヲ⣽࡞ศᯒࢆ⾜࠺ࡇࡣ
ᚋࡢ㔜せ࡞◊✲ㄢ㢟࡛࠶ࡿࠋࡲࡓ㸪ㆤண㜵⤥ࡢຠᯝࢆ᥎ᐃ
ࡍࡿ㝿ࡣ㸪ࡢࡃࡽ࠸ࡢᮇ㛫࡞ࡽࡤせㆤ≧ែࡢ⥔ᣢ࣭ᨵၿ
ຠᯝࡀ࠶ࡿࡢ࠸࠺ほⅬࡽࡢศᯒࡶ㠀ᖖ㔜せ࡛࠶ࡿ
ᛮࢃࢀࡿࡢ࡛㸪࠼ࡤ VXUYLYDODQDO\VLV㸦GXUDWLRQDQDO\VLV㸧࡞
ࢆ⏝࠸ࡓ᳨ド࡞ࡶ㸪ᚋࡢ㔜せ࡞◊✲ㄢ㢟࡛࠶ࡿ࠸࠼ࡼ࠺ࠋ
ࡉࡽ㸪ᮏ◊✲࡛ࡣ㸪ㆤண㜵⤥ࡢᑟධకࡗ࡚㸪ᐇ㝿㈝
⏝ࡀࡢ⛬ᗘኚࡋࡓࡢࢆศᯒࡢᑐ㇟ࡋ࡚࠸࡞࠸ࡀ㸪ㆤ
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ண㜵⤥ࡢ࠶ࡾ᪉ࢆ᳨ウࡍࡿ࠺࠼࡛ࡣ㸪ࡑࢀ㛵ࡍࡿ㈝⏝ᑐຠ
ᯝࡘ࠸࡚ࡶ࠶ࢃࡏ᳨࡚ドࡍࡁ࡛࠶ࢁ࠺ࠋ

㸦ͤᮏሗ࿌ࡢෆᐜࡣ㸪 ᖺ  ᭶  ᪥ᅜ❧♫ಖ㞀࣭ேཱྀ
ၥ㢟◊✲ᡤ࡚㛤ദࡉࢀࡓࠕ ᖺᗘ ➨  ᅇࠕ♫ಖ㞀ࡢ⤥
㈈ᨻࡢᅾࡾ᪉㛵ࡍࡿ◊✲ࠖ
ࠖ࠾ࡅࡿሗ࿌ᇶ࡙࠸࡚
࠸ࡿࠋ
㸧


ཧ⪃ᩥ⊩
ఀ⸨ᙪ࣭ῲಟ୍࣭㎷୍㑻㸦㸧
ࠕㆤண㜵ࡢຠᯝ㛵ࡍࡿ
ᐇドศᯒ 㸫ࠕㆤண㜵ᴗ➼ࡢຠᯝ㛵ࡍࡿ⥲ྜⓗホ౯࣭
ศᯒ㛵ࡍࡿ◊✲ࠖ࠾ࡅࡿഴྥࢫࢥㄪᩚἲࢆᑟධࡋࡓ㐠
ືჾࡢᶵ⬟ྥୖࣉࣟࢢ࣒ࣛࡢຠᯝ㛵ࡍࡿศᯒ㸫ࠖ
㸪
ࠗ་⒪
♫࠘
㸪9RO㸪1R㸪 㡫ࠋ
ㆤண㜵⥅⥆ⓗホ౯ศᯒ➼᳨ウ㸦D㸧
ࠕㆤண㜵ࢧ࣮ࣅࢫ
ࡢᐃ㔞ⓗ࡞ຠᯝศᯒࡘ࠸࡚㸦➨  ḟศᯒ⤖ᯝ㸧
ࠖ
㸪➨  ᅇ 
ㆤண㜵⥅⥆ⓗホ౯ศᯒ➼᳨ウ㸪㈨ᩱ 㸪
KWWSZZZPKOZJRMSVKLQJLGOVDSGI
㸦 ⌧ᅾ㸪ࢡࢭࢫྍ⬟㸧
ࠋ
ㆤண㜵⥅⥆ⓗホ౯ศᯒ➼᳨ウ㸦E㸧
ࠕㆤண㜵ࢧ࣮ࣅࢫ
ࡢ⏝ᅇᩘࡢኚࡈࡢㆤᗘࡢኚࡘ࠸࡚ࠖ
㸪➨  ᅇ 
ㆤண㜵⥅⥆ⓗホ౯ศᯒ➼᳨ウ㸪㈨ᩱ 㸪
KWWSZZZPKOZJRMSVKLQJLGOVESGI
㸦  ⌧ ᅾ 㸪  ࢡ ࢭ ࢫ ྍ ⬟ 㸧 㸪
KWWSZZZPKOZJRMSVKLQJLGOVFSGI
㸦 ⌧ᅾ㸪ࢡࢭࢫྍ⬟㸧
ࠋ
ㆤண㜵⥅⥆ⓗホ౯ศᯒ➼᳨ウ㸦㸧
ࠕㆤண㜵ࢧ࣮ࣅࢫ
ࡢ㈝⏝ᑐຠᯝศᯒࡘ࠸࡚ࠖ
㸪➨  ᅇ ㆤண㜵⥅⥆ⓗホ౯ศ
ᯒ ➼ ᳨ ウ  㸪 ཧ ⪃ ㈨ ᩱ
 㸪
KWWSZZZPKOZJRMSVKLQJLGOVHSGI
㸦 ⌧ᅾ㸪ࢡࢭࢫྍ⬟㸧
ࠋ
ᚎᮾᩄ࣭㏆⸨ඞ๎㸦㸧
ࠕ᪂ண㜵⤥ᑟධࡼࡿㆤࢧ࣮ࣅ
ࢫ⏝ᅇᩘኚ࢘ࢺ࣒࢝ 㸫᳨ウሗ࿌᭩␗࡞ࡿศ
ᯒᡭἲࡼࡿ␗࡞ࡿᡤぢ㸫ࠖ
㸪
ࠗᏘห ♫ಖ㞀◊✲࠘
㸪9RO㸪
1R㸪 㡫ࠋ
㎷୍㑻࣭ῲಟ୍࣭ᮡᒣࡳࡕᏊ࣭᳜⏣⪔୍㑻࣭ཎ㔛Ꮚ࣭Ᏻᮧ
ㄔྖ࣭ᮏ㛫࣭㔝⿱࣭㕥ᮌᏕ㞝࣭ஂಖ୍㑻࣭ᚋಇ㑻㸦㸧
ࠗㆤண㜵ᴗ࡞ࡢຠᯝ㛵ࡍࡿ⥲ྜⓗホ౯࣭ศᯒ㛵ࡍ
ࡿ ◊ ✲  ሗ ࿌ ᭩ ࠘㸪 ㈈ ᅋ ἲ ே  ᪥ ᮏ බ ⾗ ⾨ ⏕ ༠  㸪
KWWSZZZPKOZJRMSVKLQJLGOVISGI
㸦 ⌧ᅾ㸪ࢡࢭࢫྍ⬟㸧
ࠋ
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ᅜẸᗣಖ㝤ࡢ་⒪㈝ಖ㝤ᩱࡢᑗ᮶ண 
 ࣞࢭࣉࢺࢹ࣮ࢱᇶ࡙ࡃᕷ⏫ᮧู᥎ィ 


⏣㐨⏕㸦୰ிᏛ⤒῭Ꮫ㒊㸧
㸪㕥ᮌர㸦Ꮫ⩦㝔Ꮫ⤒῭Ꮫ㒊㸧
୧ゅⰋᏊ㸦ᐩᒣᏛ⤒῭Ꮫ㒊㸧
㸪ᒾᮏᗣᚿ㸦ᮾிᏛᏛ㝔⤒῭Ꮫ◊✲⛉㸧
Michio Yuda (Chukyo University), Wataru Suzuki (Gakushuin University)
Ryoko Morozumi (the University of Toyama) and Yasushi Iwamoto (the University of Tokyo)
㸯㸬◊✲┠ⓗ
 ᮏ◊✲ࡢ┠ⓗࡣ㸪ࣞࢭࣉࢺࢹ࣮ࢱࢆ⏝࠸࡚㸪ᅜẸᗣಖ㝤㸦ᅜ
ಖ㸧ࡢ་⒪㈝ಖ㝤ᩱࡢᑗ᮶᥎ィࢆ࠾ࡇ࡞࠸㸪ಖ㝤㈈ᨻࡢᏳᐃ
ⓗ࡞㐠Ⴀࢆᅗࡿୖ࡛ཧ⪃࡞ࡿሗࢆᥦ౪ࡍࡿࡇ࡛࠶ࡿࠋ⚟
┴ࡢ  ᕷ⏫ࡢᅜಖຍධ⪅ࡢࣞࢭࣉࢺࢹ࣮ࢱ㸦 ᖺ㸲᭶
ࡽ  ᖺ㸷᭶ศ㸧ࢆ㞟ィࡋ࡚㸪㸪㸪 ᖺᗘࡢ་⒪
㈝㸯ேᙜࡓࡾಖ㝤ᩱࢆ᥎ィࡍࡿࠋ
 ᑗ᮶ࡢ་⒪㈝ࢆண ࡍࡿࡣ㸪㧗㱋ࡢ㐍ᒎࡼࡿேཱྀᵓᡂ
ࡢኚࢆ⪃៖ࡍࡿᚲせࡀ࠶ࡿࠋࡑࡢࡓࡵࡣ㸪⌧Ⅼ࡛ࡢᖺ㱋
㝵ᒙู㸯ேᙜࡓࡾ་⒪㈝ࡢࢹ࣮ࢱࢆᩚഛࡋ㸪ᑗ᮶ࡢ་⒪㈝ࡢఙ
ࡧ⋡ࢆタᐃࡋ㸪ᑗ᮶ࡢேཱྀ᥎ィྜࢃࡏ࡚㸪ᑗ᮶ࡢ་⒪㈝ࢆ᥎
ィࡍࡿᡭἲࡀᗈࡃࢃࢀ࡚࠸ࡿࠋᕷ⏫ᮧูࡢᖺ㱋㝵ᒙู་⒪㈝
ࡢࢹ࣮ࢱࡣ㏻ᖖࡣ⏝ྍ⬟࡛ࡣ࡞ࡃ㸪≉ูࡢ㞟ィࢆᚲせࡍࡿࠋ

 ࡲࡓ㸪ᮏ◊✲ࡀ╔┠ࡍࡿᅜಖ࡛ࡣ㸪㈝⏝㈇ᢸࡢ␗࡞ࡿไᗘࡀ
ྵࡲࢀ࡚࠸ࡿⅬࡶὀពࢆせࡍࡿࠋ
 ᅜಖ࡛ࡣ㸪㧗㢠་⒪㈝ࡢಖ㝤ᴗᅜⓗ㈈ᨻㄪᩚࡀ࠾
ࡇ࡞ࢃࢀࡿ๓ᮇ㧗㱋⪅ࡢ་⒪㈝ࡀࡁ࡞㒊ศࢆ༨ࡵ࡚࠸ࡿࠋࣞ
ࢭࣉࢺࢹ࣮ࢱࢆ⏝࠸ࡿࡇ࡛㸪㈝⏝㈇ᢸ᪉ᘧࡀ␗࡞ࡿࡇࢀࡽࡢ
་⒪㈝ࢆไᗘᛅᐇ࡞ᙧ࡛ศ㢮ࡋ࡚㞟ィ࡛ࡁࡿࡢࡀ㸪ᮏ◊✲ࡢ
ศᯒࡢࡁ࡞Ⅼ࡛࠶ࡿࠋ
 ࡲࡓ㸪ᕷ⏫༢࡛་⒪㈝ಖ㝤㈈ᨻࡢண ࢆ࠾ࡇ࡞࠺ࡇࡶ
ࡁ࡞≉ᚩ࡛࠶ࡾ㸪㔜せ࡞ᨻ⟇ⓗྵពࢆࡶࡘࠋ ᖺࡣ㸪㧗
㱋⪅་⒪ไᗘᨵ㠉㆟࡛㸪ᚋᮇ㧗㱋⪅་⒪ไᗘ௦ࢃࡿ᪂ࡋ࠸
ไᗘࡢࡀ♧ࡉࢀࡓࠋࡑࡢ࡞࡛ࡣ㸪୰㛗ᮇⓗࡣᅜಖࡣ㒔㐨
ᗓ┴༢⦅ᡂࡉࢀ࡚࠸ࡃᵓࡀ♧ࡉࢀ࡚࠸ࡿࠋᑠつᶍࡢ⮬
య࡛ࡣ༴㝤ࡢࣉ࣮ࣝࡀ༑ศࡣ࠾ࡇ࡞࠼࡞࠸࠸࠺ၥ㢟Ⅼ
ࡀ࠶ࡾ㸪⦅࣭⤫ྜࡣ୍ᐃࡢព⩏ࡀ࠶ࡿ࠸࠼ࡿࠋࡑࡢព⩏
ࢆᢕᥱࡍࡿࡓࡵ㸪ࡲࡎࡣᕷ⏫ᮧ༢ࡢ㈈ᨻ㐠Ⴀࡀࡢ⛬ᗘ
Ᏻᐃ࡞ࡶࡢࢆᢕᥱࡍࡿᚲせࡀ࠶ࡿࠋᮏ◊✲࡛ࡣ㸪ேཱྀᵓᡂࡢ
ኚࡼࡗ࡚⮬య㛫ࡢ⛬ᗘࡢ㈈ᨻ≧ἣࡢ㐪࠸ࡀ⏕ࡌࡿ
ࡢࢆ᳨ドࡍࡿࡇࡀ࡛ࡁࡿࠋ

㸰㸬◊✲᪉ἲ
 ⚟┴ࡢ  ᕷ⏫ࡽᥦ౪ࢆཷࡅࡓᅜẸᗣಖ㝤ຍධ⪅ࡢࣞ
ࢭࣉࢺࢹ࣮ࢱ㸦 ᖺ㸲᭶ࡽ  ᖺ㸷᭶ศ㸧ࢆ㞟ィࡋ࡚㸪
 ᖺᗘࡢᖺ㱋ู㸯ேᙜࡓࡾࡢ་⒪㈝ࡢ᥎ィ㸪㸪㸪
ᖺᗘࡢ་⒪㈝᥎ィ㸪ಖ㝤㈈ᨻண ࢆ࠾ࡇ࡞ࡗࡓࠋ
 ಶேሗಖㆤࡢࡓࡵ㸪⚟┴ᅜẸᗣಖ㝤㐃ྜ㸦ᅜಖ㐃㸧
࡛ಶே␒ྕ௦ࢃࡿࣛࣥࢲ࣒࡞␒ྕࢆࡾᙜ࡚࡚ࡶࡽ࠸㸪◊✲
⪅ഃࡣಶேࢆ≉ᐃࡍࡿࡇࡀ࡛ࡁ࡞࠸ࡼ࠺࡞ᥐ⨨ࢆࡗ࡚
࠸ࡿࠋࡲࡓ㸪ࣞࢭࣉࢺࢹ࣮ࢱࢆ⏝ࡍࡿ࠶ࡓࡗ࡚㸪ᕷ⏫ᅜ
ಖ㐃ศᯒ┠ⓗࢹ࣮ࢱࢆ༏ྡࡋ࡚ಶேሗࡢಖㆤࢆᅗࡿ
᪉ἲࢆㄝ᫂ࡋ㸪⏝ࡢチྍࢆཷࡅࡓࠋࡲࡓ㸪ࢹ࣮ࢱࡢಶேሗ
ಖㆤ᪉ἲࡘ࠸࡚ࡣྠ㸪ᮾிᏛ⌮ጤဨ࡛⌮ᑂᰝࢆ
ཷࡅ㸪ᢎㄆࢆᚓࡓࠋ

 ་⒪㈝ࡢ᥎ィ
 ་⒪㈝ࡣ㸪ᕷ⏫ูࡢ⿕ಖ㝤⪅㸦⪁ேಖไᗘຍධ⪅ࢆ㝖ࡃ㸧
ࡢᖺ㱋㝵ᒙู་⒪㈝ࡢࢹ࣮ࢱࢆࡶ㸪⿕ಖ㝤⪅ேཱྀࡢᑗ᮶ண
ࢆ⏝ࡋ࡚᥎ィࡍࡿࠋ



 ேཱྀࡢከ࠸ᕷ࡛ࡣࡉࡽ⣽࠸ᖺ㱋㝵ᒙู࡛ࡶᏳᐃࡋࡓ㞟
ィ್ࡀᚓࡽࢀ㸪ᖺ㱋ࡀ㧗ࡲࡿࡶ་⒪㈝ࡀ㧗ࡲࡿࡇࡀ☜
ㄆࡉࢀࡿࠋ㸰ḟ་⒪ᅪูࡢ㞟ィ࡛ࡣ㸪ᆅᇦ㛫࡛་⒪㈝ࡢ㐪࠸ࡀ
࠶ࡿࡇࡶほᐹࡉࢀࡓࠋࡋࡋ㸪ຍධ⪅ࡢᑗ᮶᥎ィࡀ㸳ṓ้ࡳ
ࡋᚓࡽࢀ࡞࠸ࡓࡵ㸪་⒪㈝ࢆᖺ㱋㝵ᒙูࡲࡵࡊࡿࢆᚓ
࡞ࡗࡓࠋ
 ಖ㝤㈈ᨻண ࡛ࡢ᥎ィᑐ㇟ࡢ་⒪㈝ࡣ⒪㣴ㅖ㈝ࡍࡿࠋࢃࢀ
ࢃࢀࡀᥦ౪ࢆཷࡅࡓࣞࢭࣉࢺࢹ࣮ࢱࡢ་⒪㈝ࡣ⒪㣴ࡢ⤥㸦デ
⒪㈝࣭ㄪ㸧ᑐᛂࡍࡿࡢ࡛㸪ྛᕷ⏫࡛ᩘ್ࢆẚⓗᣑࡋ
࡚㸪⒪㣴ㅖ㈝ࡢᐇ⦼್ྜ⮴ࡉࡏࡿࡼ࠺ࡍࡿࠋ
 ་⒪㈝ࡣ㸪௨ୗࡢ㸲ࡘࡢᡭ㡰ࢆ⤒࡚᥎ィࡉࢀࡿࠋ

㸦ᡭ㡰㸯㸧ᇶ‽Ⅼࡢ་⒪㈝ࡢ᥎ィ
 ᇶ‽࡞ࡿ  ᖺᗘࡢ་⒪㈝ࡣ㸪 ᖺᗘࡽ  ᖺᗘࡢ
㸱ᖺࡢᖹᆒࢆࡿࠋᮏ◊✲ศᯒⅬ࡛ࡣ  ᖺᗘࡣ๓༙ࡢ
ࣞࢭࣉࢺࡋ⏝ྍ⬟࡛࡞ࡗࡓࡓࡵ㸪๓༙ࡢ㞟ィ್ࢆ㸰ಸࡋ
࡚ᖺᗘࡢᩘ್ࡋࡓࠋ≀౯ࡢኚືࢆㄪᩚࡍࡿࡓࡵ㸪ᾘ㈝⪅≀౯
ᣦᩘ㸦⥲ྜ㸧ࢆ⏝࠸࡚  ᖺᗘ౯᱁ኚࡋ࡚࠸ࡿࠋ
 ㈝⏝㈇ᢸ᪉ᘧࡢ㐪࠸ࡼࡗ࡚㸪་⒪㈝ࢆ㸲✀㢮ศ㢮ࡋ㸪㞟
ィࡍࡿࠋ

㸦ͤ㸯㸧㧗㢠་⒪㈝ඹྠᴗᑐ㇟ศࠋ㸯᭶  ㉸ࡢࣞࢭ
ࣉࢺࡢ  ࢆ㉸࠼ࡿ㒊ศࡍࡿࠋ
㸦ͤ㸰㸧ಖ㝤㈈ᨻඹྠᏳᐃᴗᑐ㇟ศࠋ㸯᭶  ㉸ࡢ
ࣞࢭࣉࢺࡢ㸶㹼 ࡢ㒊ศࡍࡿࠋ
㸦ͤ㸱㸧๓ᮇ㧗㱋⪅ศࠋ๓ᮇ㧗㱋⪅㸦㹼 ṓ㸧ࡢࣞࢭࣉࢺ࡛㸪
ୖࡢ㸦ͤ㸯㸧
㸪
㸦ͤ㸰㸧ࢆ㝖ࡃ㒊ศࠋ
㸦ͤ㸲㸧ࡑࡢࠋ
㸦ͤ㸯㸧ࡽ㸦ͤ㸱㸧௨እࡢ㒊ศࠋ

㸦ᡭ㡰㸰㸧ᑗ᮶ࡢ་⒪㈝ቑຍ⋡ࡢタᐃ
 㸯ேᙜࡓࡾ་⒪㈝ࡢఙࡧ⋡ࡣ㸳ṓ้ࡳࡢᖺ㱋㝵ᒙู㸦㸮㹼㸲
ṓࡽ 㹼 ṓࡲ࡛㸧㸪௨ୗࡢ㸰ࢣ࣮ࢫࢆᐃࡋࡓࠋ
㸦ࢣ࣮ࢫ㸯㸧
 ྛᕷ⏫ࡢᖺ㱋㝵ᒙ࡛ྠࡌఙࡧ⋡ࢆࡿࡶࡢࡋ㸪
ࠕ་⒪㈝
➼ࡢᑗ᮶ぢ㏻ࡋཬࡧ㈈ᨻᙳ㡪ヨ⟬ࠖ
㸦ཌ⏕ປാ┬ಖ㝤ᒁ㸪
ᖺ  ᭶㸧ࡋࡓࡀ࠸㸪ྛᕷ⏫ࡢఙࡧ⋡ࢆᖺ⋡ 㸣࠾ࡃࠋᕷ
⏫ࡢ㸯ேᙜࡓࡾ་⒪㈝ࡢఙࡧ⋡ࡢ㐪࠸ࡣ㸪ᕷ⏫ࡢேཱྀᵓᡂࡢኚ
㐪࠸ࡼࡗ࡚⏕ࡌࡿࡇ࡞ࡿࠋ
㸦ࢣ࣮ࢫ㸰㸧
 ࣞࢭࣉࢺࢹ࣮ࢱࡽ㸪ྛᕷ⏫ࡢ 㹼 ᖺᗘࡢᖺ㱋㝵ᒙู
㸯ேᙜࡓࡾ་⒪㈝ࡢఙࡧ⋡ࡢᐇ⦼ࢆィ⟬ࡍࡿࠋ ᖺᗘࡣ㸪ࡇ
ࡢᐇ⦼್ 㸣ࡢ୰㛫್ࢆࡿࡶࡢࡍࡿࠋ ᖺᗘࡣ
ᕷ⏫ࡢఙࡧ⋡ࡀ 㸣࡞ࡿࡼ࠺㸪
ᐇ⦼್ࡢ࢚࢘ࢺࡀ⥺ᙧ
ῶᑡࡍࡿࡼ࠺࡞ຍ㔜ᖹᆒ࡛ྛᖺᗘࡢఙࡧ⋡ࢆタᐃࡍࡿࠋࡇࢀࡣ㸪
㏆࠸ᑗ᮶࡛ࡣ┤㏆ࡢྛᕷ⏫ࡢఙࡧ⋡ࡢ㐪࠸ࡀᫎࡉࢀࡿ࠸
࠺⪃࠼❧ࡗࡓࡶࡢ࡛࠶ࡿࠋ

㸦ᡭ㡰㸱㸧ᑗ᮶ࡢ⿕ಖ㝤⪅ᩘࡢ᥎ィ
  ᖺᗘࡢ  ṓ㝵⣭ู⿕ಖ㝤⪅ᩘ㸪ேཱྀẚ⋡ࢆࡌ࡚㸪ᑗ
᮶ࡢ⿕ಖ㝤⪅ᩘࢆ᥎ィࡍࡿࠋேཱྀẚ⋡ࡣ㸪
ࠗ᪥ᮏࡢᕷ༊⏫ᮧู
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ᑗ᮶᥎ィேཱྀ㸦ᖹᡂ  ᖺ  ᭶᥎ィ㸧
࠘
㸦ᅜ❧♫ಖ㞀࣭ேཱྀၥ
㢟◊✲ᡤ㸧࡛ࡢ᥎ィᖺᗘࡢᕷ⏫ேཱྀࢆ  ᖺᗘࡢேཱྀ࡛㝖ࡋ
ࡓࡶࡢ࡛࠶ࡿࠋࡓࡔࡋ㸪ࡇࡢ᥎ィࡣ⡆౽ἲ࡛࠶ࡾ㸪ᅜಖ⿕ಖ㝤
⪅ࡢᖺ㱋ᵓᡂᕷ⏫యࡢᖺ㱋ᵓᡂࡀ୍⮴ࡋ࡚࠸࡞࠸ࡇ
ࡽㄗᕪࡀ⏕ࡌࡿྍ⬟ᛶὀពࡍࡿᚲせࡀ࠶ࡿࠋ

㸦ᡭ㡰㸲㸧ᑗ᮶ࡢ་⒪㈝ࡢ᥎ィ
 ᑗ᮶ࡢᕷ⏫ࡢ་⒪㈝ࡣ㸪 ᖺᗘࡢ㸯ேᙜࡓࡾ་⒪㈝᥎ィ
ᖺᗘࡲ࡛ࡢ་⒪㈝ఙࡧ⋡⿕ಖ㝤⪅ᩘࢆࡌ࡚᥎ィࡋࡓࠋ

 ་⒪ಖ㝤㈈ᨻࡢ᥎ィ
 ᑗ᮶ࡢಖ㝤ᩱࡣ㸪ᇶ‽Ⅼࡢ  ᖺᗘࡢಖ㝤ᩱᇶ‽Ⅼ
ࡽ᥎ィⅬࡲ࡛ࡢಖ㝤ᩱࡢኚࢆ᥎ィࡋ࡚㸪ࡑࡢࡋ࡚ồ
ࡵࡿࡇࡍࡿࠋ
  ᖺᗘࡢຍධ⪅㸯ேᙜࡓࡾಖ㝤ᩱࡣ㸪་⒪㈝ࢆไᗘୖࡢ㈝
⏝㈇ᢸ᪉ᘧ࡛ࡲ࡞࠺ࡋࡓࡁᚲせ࡞ಖ㝤ᩱࡋ࡚ィ⟬
ࡋࡓࠋ⌧ᐇࡢಖ㝤ᩱࡣ㸪ಖ㝤ᩱ㍍ῶࡢࡓࡵࡢᕷ⏫ࡢ୍⯡ィ
ࡽࡢ⧞ࡾධࢀ㸦ᅜẸᗣಖ㝤ಖ㝤ᇶ┙Ᏻᐃᴗ㸧ࢆጞࡵ㸪ྛ✀
ࡢㄪᩚࡼࡾ㸪ࡇࢀࡣ୍⮴ࡋ࡞࠸ࠋࡃ୍ⓗ࡞ᨭࡢኚ
ືࡸ୍⯡ィࡢ⧞ධ㔠ࡣ㸪⌧ᐇࡢಖ㝤ᩱࡇࡇ࡛᥎ィࡉࢀࡿಖ
㝤ᩱࡢࡁ࡞㞳ࡘ࡞ࡀࡿࡓࡵ㸪ࡇࢀࢆ᥎ィྲྀࡾධࢀࡿ
ࡇࡣࡇࡇ࡛ࡢ┠ⓗࡣࡑࡄࢃ࡞࠸ࠋ
 ᑗ᮶ࡢಖ㝤ᩱኚࡣ㸪㸲ศ㢮ࡉࢀࡓ་⒪㈝ู௨ୗࡢࡼ࠺࡞
ᡭ㡰࡛᥎ィࡋࡓࠋ

㸦ͤ㸯㸧
 㧗㢠་⒪㈝ඹྠᴗᑐ㇟ศࡢ་⒪㈝ࡣ㸪㸣ࡀඹྠᴗࡢ
㔠㸪㸣ࡀᐃ⋡ᅜᗜ㈇ᢸ㸪㸵㸣ࡀ㒔㐨ᗓ┴ࡢㄪᩚ㔠࡛㈥
ࢃࢀࡿࠋ㸣ࡢ㔠ࡢෆヂࡣ㸪බ㈝㈇ᢸࡀ 㸣㸪ಖ㝤ᩱࡀ
㸣㸪ᅜࡢㄪᩚ㔠ࡀ㸷㸣࡞ࡿࠋ௨ୖࡢไᗘࡢつᐃࡼ
ࡾ㸪་⒪㈝ࡢኚศࡢ 㸣ࡀಖ㝤ᩱࡢኚศ࡞ࡿ᥎ィࡋ
ࡓࠋ
㸦ͤ㸰㸧
 ಖ㝤㈈ᨻඹྠᏳᐃᴗᑐ㇟ศࡢ་⒪㈝ࡣ㸪㸣ࡀඹྠᏳᐃ
ᴗࡢ㔠࡛㸪㸣ࡀᐃ⋡ᅜᗜ㈇ᢸ㸪㸵㸣ࡀ㒔㐨ᗓ┴ࡢㄪ
ᩚ㔠࡛㈥ࢃࢀࡿࠋ㸣ࡢ㔠ࡢෆヂࡣ㸪ಖ㝤ᩱࡀ 㸣㸪
ᅜࡢㄪᩚ㔠ࡀ㸷㸣࡞ࡿࠋࡑࡇ࡛㸪་⒪㈝ࡢኚศࡢ 㸣
ࡀಖ㝤ᩱࡢኚศ࡞ࡿ᥎ィࡋࡓࠋ
㸦ͤ㸱㸧
 ๓ᮇ㧗㱋⪅ࡢ་⒪㈝࡛㸦ͤ㸯㸧
㸪
㸦ͤ㸰㸧௨እࡢ㒊ศࡣ㸪㈈ᨻ
ㄪᩚไᗘࡼࡗ࡚ᅜ࡛ಖ㝤ᩱࡀࣉ࣮ࣝࡉࢀ࡚ᖹ‽ࡍࡿᙧ
࡞ࡿࠋࡇࡢࡓࡵࡢ㡯┠ࡣ㐪ࡗ࡚㸪ᒾᮏ࣭⚟㸦㸧➼
࡛⏝ࡉࢀࡓ་⒪࣭ㆤಖ㝤㈈ᨻࣔࢹࣝࡢ  ᖺ㸷᭶ᬻᐃ∧
ᇶ࡙࠸࡚㸪ᅜࣞ࣋ࣝࡢಖ㝤ᩱࢆ᥎ィࡍࡿ ࠋ
 ᅇࡢ་⒪࣭ㆤಖ㝤㈈ᨻࣔࢹ࡛ࣝࡣ㸪
ࠕ་⒪㈝➼ࡢᑗ᮶ぢ
㏻ࡋཬࡧ㈈ᨻᙳ㡪ヨ⟬ࠖ
㸦ཌ⏕ປാ┬ಖ㝤ᒁ㸪 ᖺ  ᭶㸧ࡢ
ᐃᇶ࡙ࡁ㸪㸯ேᙜࡓࡾ་⒪㈝ࡀᖺ 㸣ቑຍࡍࡿࡋ࡚㸪་
⒪㈝ࡢᑗ᮶᥎ィࢆ࠾ࡇ࡞ࡗ࡚࠸ࡿࠋ᥎ィࡉࢀࡓ๓ᮇ㧗㱋⪅ࡢ་
⒪⤥㈝ࢆ㸪㈈ᨻㄪᩚࡼࡗ࡚ྛไᗘ࡛ຍධ⪅㸯ேᙜࡓࡾᆒ➼
㈇ᢸࡍࡿࡢ๓ᥦ࡛㸪㸯ேᙜࡓࡾ㈇ᢸࢆィ⟬ࡋ㸪ࡑࢀࡀಖ㝤
ᩱ┦ᙜࡍࡿࡶࡢ⪃࠼ࡿࠋᑗ᮶ࡢຍධ⪅ᩘࡣ㸪
ࠕᑗ᮶᥎ィே
ཱྀ㸦 ᖺ  ᭶᥎ィ㸧
ࠖ
㸦ᅜ❧♫ಖ㞀࣭ேཱྀၥ㢟◊✲ᡤ㸧ࡢ
ฟ⏕୰࣭Ṛஸ୰ࡢ㸮㹼 ṓேཱྀࢆ⏝࠸࡚࠸ࡿࠋ
㸦ͤ㸲㸧
 ࡑࡢࡢ་⒪㈝ศࡘ࠸࡚ࡣ㸪་⒪㈝᥎ィ್  ᖺᗘࡢ
ࠗᅜẸᗣಖ㝤ᴗ≧ἣ࠘ࡽᚓࡽࢀࡓ⤥㈝ࡢ་⒪㈝༨ࡵ
ࡿྜࡢᐇ⦼್㸦㸣㸧ࢆࡌࡿࡇࡼࡗ࡚㸪ᇶ‽Ⅼ
ᑗ᮶ࡢ⤥㈝ࢆồࡵࡓࠋࡇࡢ⤥㈝ᚋᮇ㧗㱋⪅ᣐฟ㔠ㆤ
⣡㔠ࡘ࠸࡚㸪㸣ࡀಖ㝤ᩱ㸪㸷㸣ࡀᅜࡼࡿㄪᩚ㔠㸪
㸵㸣ࡀ㒔㐨ᗓ┴ࡼࡿㄪᩚ㔠㸪㸣ࡀᐃ⋡ᅜᗜ㈇ᢸ࡛㈥ࢃ




ࢀࡿࠋࡑࡇ࡛㸪⤥㈝㸪ᚋᮇ㧗㱋⪅ᣐฟ㔠㸪ㆤ⣡㔠ࡢኚ
ศࡢ 㸣ࡀಖ㝤ᩱࡢኚศ࡞ࡿ᥎ィࡋࡓࠋ
 ་⒪࣭ㆤಖ㝤㈈ᨻࣔࢹࣝࡼࡗ࡚᥎ィࡉࢀࡓᚋᮇ㧗㱋⪅ࡢ
་⒪⤥㈝ࢆ㸪
ࠕ᪂ࡓ࡞ไᗘ㛵ࡍࡿᇶᮏ᪉㔪ࠖ
㸦㧗㱋⪅་⒪ไ
ᗘᨵ㠉㆟ᥦฟ㈨ᩱ㸪 ᖺ  ᭶  ᪥㸧࡛ᥦࡉࢀࡓᨭ㔠
ẚ⋡ᇶ࡙ࡁ⌧ᙺୡ௦ࡢ་⒪ಖ㝤ࡀ㈇ᢸࡍࡿࡢ๓ᥦ࡛㸪㸯ே
ᙜࡓࡾᚋᮇ㧗㱋⪅ᨭ㔠ࢆ᥎ィࡍࡿࠋ
 ་⒪࣭ㆤಖ㝤㈈ᨻࣔࢹ࡛ࣝࡢㆤ㈝⏝ࡣ㸪♫ಖ㞀ᅜẸ
㆟ࡼࡿࢩ࣑࣮ࣗࣞࢩࣙࣥࢆ⌧ࡍࡿᙧ࡛ᑗ᮶᥎ィࢆ࠾ࡇ࡞
ࡗ࡚࠸ࡿࠋࡇࡢㆤ⤥㈝ࢆ⌧⾜ไᗘࡀணᐃࡍࡿ㈇ᢸẚ⋡ᇶ
࡙ࡁ➨㸰ྕ⿕ಖ㝤⪅ࡀ㈇ᢸࡍࡿࡢ๓ᥦ࡛㸪㸯ேᙜࡓࡾㆤ⣡
㔠ࢆ᥎ィࡍࡿࠋ
 ᅜẸᗣಖ㝤≉ูィࡢࡇࢀ௨እࡢ㡯┠ࡘ࠸࡚ࡣ㸪ᇶ‽ᖺ
ᗘ᥎ィᖺᗘ࡛ኚࡀ࡞࠸ࡶࡢࡋ࡚࠸ࡿࠋ≉Ṧ࡞せᅉࡸ୍
ⓗ࡞せᅉࡀᙳ㡪ࡋ࡚࠸ࡿ➼㸪ண ࡀ㞴ࡋ࠸ࡓࡵ࡛࠶ࡿࠋ

㸱㸬◊✲⤖ᯝ
 㸯ேᙜࡓࡾ་⒪㈝ࡢఙࡧ⋡ࢆ┴୍࡛ᚊࡋࡓࢣ࣮ࢫ㸯࡛
ࡣ㸪
⚟┴ᇦࡢ་⒪㈝ࡣᖺᗘࡽ ᖺᗘࡣ㸣㸪
ᖺᗘࡣ㸣㸪
ᖺᗘࡣ㸣ఙࡧࡿண ࡉࢀࡿࠋ
 ᖺᗘࡲ࡛ࡢᕷ⏫ูࡢቑຍ⋡ࡣ᭱ᑠ࡛㸣㸪࡛᭱ 㸣
࡞ࡿࠋࢣ࣮ࢫ㸰࡛ࡣ᭱ᑠ࡛㸣㸪࡛᭱ 㸣ࡤࡽࡘࡁ
ࡢᖜࡣࢣ࣮ࢫ㸯ࡼࡾࡶⱝᖸࡁ࠸ࠋቑຍ⋡ࡀᑠࡉ࠸ᕷ⏫ࡀ࠶ࡿ
ࡢࡣ㸪ேཱྀῶࡼࡗ࡚ຍධ⪅ᩘࡢῶᑡࡀぢ㎸ࡲࢀࡿࡽ࡛࠶ࡿࠋ
⣙㸲ศࡢ㸱ࡢᕷ⏫ࡢቑຍ⋡ࡀ┴ᇦࡢቑຍ⋡ࡼࡾࡶᑠࡉࡃ࡞
ࡗ࡚࠸ࡿࡢࡶ㸪ேཱྀࡢఙࡧࡀ┴ᇦࡼࡾࡶప࠸ᕷ⏫ࡀከ࠸ࡽ
࡛࠶ࡿࠋ
 㸯ேᙜࡓࡾ་⒪㈝ࡢ᥎ィ⤖ᯝࡣ㸪་⒪㈝ࡢఙࡧ⋡ࢆ┴୍࡛
ᚊࡋࡓࢣ࣮ࢫ㸯࡛ࡣ㸪⚟┴ᇦࡢ㸯ேᙜࡓࡾ་⒪㈝ࡣ 
ᖺᗘࡽ  ᖺᗘࡣ 㸣㸪 ᖺᗘࡣ 㸣㸪 ᖺ
ᗘࡣ 㸣ቑຍࡍࡿࠋ ᖺᗘࡲ࡛ࡢᕷ⏫ูࡢቑຍ⋡ࡣ㸪ࢣ
࣮ࢫ㸯࡛ࡣ᭱ᑠ࡛ 㸣㸪࡛᭱ 㸣㸪ࢣ࣮ࢫ㸰࡛ࡣ᭱ᑠ࡛
㸣㸪࡛᭱ 㸣࡞ࡿࠋ་⒪㈝ቑຍ⋡ࡢ᱁ᕪࡀ⏕ࡌࡿࢣ
࣮ࢫ㸰࡛᭱᭱ᑠࡢᖜࡀᑠࡉ࠸ࡢࡣ㸪ேཱྀᵓᡂࡢኚࡼࡿ
᱁ᕪᣑቑຍ⋡ࡢᕪࡼࡿ᱁ᕪᣑࡀ୧➃ࡢᕷ⏫࡛┦ẅࡍ
ࡿ᪉ྥാ࠸ࡓࡽࡔ⪃࠼ࡽࢀࡿࠋᮏ◊✲࡛ࡣ㸪ࡇࡢࡼ࠺࡞
⌧㇟ࡣࡓࡲࡓࡲ⏕ࡌࡓゎ㔘ࡍࡿࡇࡍࡿࠋᆅᇦ࡛ࡶྠᵝ
࡞⌧㇟ࡀぢࡽࢀࡿ࡞ࡽࡤ㸪ேཱྀᵓᡂ་⒪㈝ቑຍ⋡ࡢ┦㛵㛵ಀ
࠶ࡿ࠸ࡣᅉᯝ㛵ಀࡀᏑᅾࡍࡿࡶࡋࢀ࡞࠸ࡀ㸪⌧≧ࡢ▱ぢ࡛ࡣ
ࡇࢀࡘ࠸࡚⪃ᐹࢆຍ࠼ࡿࡇࡣ࡛ࡁ࡞࠸ࠋ
 㸯ேᙜࡓࡾಖ㝤ᩱࡢ᥎ᐃ⤖ᯝࡣ㸪⚟┴ᇦࡢ㸯ேᙜࡓࡾಖ
㝤ᩱࡣ㸪 ᖺᗘࡽ  ᖺᗘࡣ 㸣㸪 ᖺᗘࡣ
㸣㸪 ᖺᗘࡣ 㸣ቑຍࡍࡿࠋᕷ⏫ูࡢቑຍ⋡ࡣ㸪
ࢣ࣮ࢫ㸯࡛ࡣ  ᖺᗘࡣ᭱ᑠ࡛ 㸣㸪࡛᭱ 㸣࡞ࡗ
ࡓࠋࢣ࣮ࢫ㸰࡛ࡣ᭱ᑠ࡛ 㸣㸪࡛᭱ 㸣࡞ࡿࠋ㸯ேᙜ
ࡓࡾ་⒪㈝ྠᵝ㸪་⒪㈝ቑຍ⋡ࡢ᱁ᕪࢆᐃࡋࡓࢣ࣮ࢫ㸰
ࡢ᪉ࡀࡤࡽࡘࡁࡀᑠࡉࡃ࡞ࡗ࡚࠸ࡿࠋ
  ᖺᗘࡲ࡛ࡢቑຍ⋡ࡢࡤࡽࡘࡁࡢලྜࢆぢࡿ㸪ࢣ࣮ࢫ㸯
ࢣ࣮ࢫ㸰࡛㢧ⴭ࡞㐪࠸ࡣ࡞࠸ࠋࢣ࣮ࢫ㸯࡛ࡣ㸵ᕷ⏫ࡀ 㸣
ࡽ 㸣ࡢ⠊ᅖ࡞ࡿࡢᑐࡋ࡚㸪ࢣ࣮ࢫ㸰࡛ࡣ୰ᚰࡢ㸵ᕷ
⏫ࡣ 㸣ࡽ 㸣ࢃࡎ⦰ᑠࡍࡿࠋ⣙༙ᩘࡀ  ࣏ࣥ
ࢺࡢ⠊ᅖ࠾ࡉࡲࡾ㸪ࡑࡢࡢ༙ᩘࡀ୧➃ᩓࡽࡤࡿᙧ࡞ࡿࠋ

 㧗㢠་⒪㈝ඹྠᴗಖ㝤㈈ᨻඹྠᏳᐃᴗࡢᑐ㇟ࡢ་
⒪㈝㸪๓ᮇ㧗㱋⪅་⒪㈝ࡢቑຍ㢠ࡣ┴ෆ࡛ྠࡌ࡛࠶ࡿࡀ㸪ᕷ⏫
ࡢ㧗㱋ࡢ㐍ᒎࡢ㐪࠸➼ࡢせᅉࡼࡗ࡚㸪ࡇࢀࡔࡅࡢಖ㝤ᩱࡢ
ቑຍ⋡ࡢᕪࡀ⏕ࡌ࡚ࡃࡿࡇࡀࢃࡗࡓࠋ

㸲㸬⪃ᐹ
 ๓ᮇ㧗㱋⪅ࡢ་⒪㈝㧗㢠་⒪㈝ࡣᕷ⏫ᮧ༢⊂࡛㈈ᨻ㐠Ⴀ
ࡉࢀ࡚࠸ࡓࡍࢀࡤ㸪㈈ᨻࡢᕷ⏫ᮧ᱁ᕪ⤖ࡧࡘࡃ⪃࠼ࡽࢀ
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ࡿࡀ㸪ࡇࢀࡽࡣࡍ࡛┴࠶ࡿ࠸ࡣᅜ༢ࡢ㈈ᨻ㐠Ⴀ࡞ࡗ࡚
࠸ࡿࠋࡋࡋ㸪ࡑࢀ௨እࡢ་⒪㈝ࡢ㒊ศࡘ࠸࡚ࡶ㸪ேཱྀᵓᡂ
ࡢᚋࡢኚࡼࡗ࡚ᕷ⏫ᮧ㛫㐪࠸ࡀ⏕ࡌࡿࡇࡀ☜ㄆࡉ
ࢀࡓࠋࡦࡘࡢ┴ࡢࡳࡢほᐹ⤖ᯝ࠸࠺㝈⏺ࡣ࠶ࡿࡶࡢࡢ㸪ே
ཱྀᵓᡂࡢኚࡼࡗ࡚⮬య㛫࡛ᑗ᮶ࡢ་⒪㈝ࡸಖ㝤ᩱỈ‽
ࡀ␗࡞ࡗ࡚ࡃࡿ࠸࠺ᮏ◊✲ࡢ⤖ᯝࢆ㋃ࡲ࠼ࡿ㸪ᚋᮇ㧗㱋⪅
་⒪ไᗘࡢᨵ㠉ྜࢃࡏ࡚┠ᣦࡉࢀ࡚࠸ࡿᅜẸᗣಖ㝤ࡢ㒔
㐨ᗓ┴༢ࡢ⤫ྜࡣ㸪ࡇ࠺ࡋࡓ᱁ᕪࢆ⦰ᑠࡉࡏࡿࡇ㈉⊩ࡍ
ࡿྍ⬟ᛶࡀ♧၀ࡉࢀࡓࠋ

㸳㸬⤖ㄽ
 ᮏ◊✲ࡣ㸪⚟┴ࡢ  ᕷ⏫ࡢᅜẸᗣಖ㝤ຍධ⪅ࡢࣞࢭࣉ
ࢺࢹ࣮ࢱ㸦 ᖺ㸲᭶ࡽ  ᖺ㸷᭶ศ㸧ࢆ㞟ィࡋ࡚㸪㸪
㸪 ᖺᗘࡢ་⒪㈝㸯ேᙜࡓࡾಖ㝤ᩱࢆ᥎ィࡍࡿࠋᅜಖ
࡛ࡣ㸪㧗㢠་⒪㈝ࡢಖ㝤ᴗᅜⓗ㈈ᨻㄪᩚࡀ࠾ࡇ࡞ࢃ
ࢀࡿ๓ᮇ㧗㱋⪅ࡢ་⒪㈝ࡀࡁ࡞㒊ศࢆ༨ࡵ࡚࠸ࡿࠋࣞࢭࣉࢺ
ࢹ࣮ࢱࢆ⏝࠸ࡿࡇ࡛㸪㈝⏝㈇ᢸ᪉ᘧࡀ␗࡞ࡿࡇࢀࡽࡢ་⒪㈝
ࢆไᗘᛅᐇ࡞ᙧ࡛ศ㢮ࡋ࡚㞟ィࡍࡿࡇࡀ࡛ࡁࡿࠋ
 ་⒪㈝ࡢఙࡧ⋡ࢆ┴୍࡛ᚊࡋࡓሙྜ࡛ࡣ㸪⚟┴ᇦࡢ
㸯ேᙜࡓࡾಖ㝤ᩱࡣ㸪ᕷ⏫ูࡢቑຍ⋡ࡣ㸪 ᖺᗘࡣ᭱ᑠ࡛
㸣㸪࡛᭱ 㸣ᩓࡽࡤࡿࠋࡍ࡛ᕷ⏫ᮧࢆ㉸࠼ࡓ㈈ᨻ㐠Ⴀ
ࡀࡉࢀ࡚࠸ࡿ㒊ศࡀࡁࡃ࡚ࡶ㸪ᕷ⏫㛫ࡢேཱྀᵓᡂࡢ㐪࠸ࡀ
ᚋࡢ་⒪㈝ࡢఙࡧ⋡ࡁ࡞ᙳ㡪ࢆ࠼ࡿࠋᅜẸᗣಖ㝤ࡢ㒔
㐨ᗓ┴༢ࡢ⤫ྜࡣ㸪ࡇ࠺ࡋࡓ᱁ᕪࡢ⦰ᑠ㈉⊩ࡍࡿࡇࡀ♧
၀ࡉࢀࡿࠋ

ཧ⪃ᩥ⊩
ᒾᮏᗣᚿ࣭⚟၏Ⴙ  㸪
ࠕ་⒪࣭ㆤಖ㝤ࡢ㈝⏝㈇ᢸࡢືྥࠖ
㸪
ࠗி㒔⏘ᴗᏛㄽ㞟 ♫⛉Ꮫ⣔ิ࠘
㸪➨  ྕ㸪㸱᭶㸪
㡫ࠋ


ͤᮏሗ࿌ࡢෆᐜࡣ㸪᪥ᮏ㈈ᨻᏛ➨  ᅇ㸦 ᖺ  ᭶ 
᪥㸧࠾ࡅࡿሗ࿌ᇶ࡙࠸࡚࠸ࡿࠋ
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⪁ே་⒪࠾ࡅࡿ♫ⓗධ㝔ࡢつᶍ
̿⚟┴ᅜಖࣞࢭࣉࢺࢹ࣮ࢱࡼࡿ་⒪㈝ࡽࡢ᥎ィ


㕥ᮌர㸦Ꮫ⩦㝔Ꮫ⤒῭Ꮫ㒊㸧
ࠊᒾᮏᗣᚿ㸦ᮾிᏛᏛ㝔⤒῭Ꮫ◊✲⛉㸧
ࠊ⏣㐨⏕㸦୰ிᏛ⤒῭Ꮫ㒊㸧
ࠊ୧
ゅⰋᏊ㸦ᐩᒣᏛ⤒῭Ꮫ㒊㸧 

Wataru Suzuki (Gakushuin University), Yasushi Iwamoto (the University of Tokyo), Michio Yuda (Chukyo University), and
Ryoko Morozumi (the University of Toyama)


་ᏛⓗほⅬࡽࡣ᪤⒪ࡸ┳ㆤ⥅⥆ࡢᚲせᛶࡀప࠸ࡶ㛵
ࢃࡽࡎࠊᝈ⪅ࡸᐙ᪘ࡢࡼࡗ࡚ࠊㆤࡢ௦᭰⟇ࡋ࡚་⒪
ᶵ㛵ධ㝔ࡍࡿゝ࠺ࠊ࠸ࢃࡺࡿࠕ♫ⓗධ㝔ࠖࡀ♫ၥ㢟
ࡋ࡚ஂࡋ࠸ࠋ
ㆤಖ㝤ࡀタࡉࢀࡓ⌮⏤ࡢ୍ࡘࡶࠊ♫ⓗධ㝔ࡢゎᾘ࠸
࠺ᨻ⟇┠ⓗࡀᏑᅾࡋ࡚࠸ࡓࠋ ᖺㆤಖ㝤ࡀጞࡲࡗ࡚௨㝆ࠊ
♫ⓗධ㝔ࡀ୍ᐃ⛬ᗘῶᑡࡋࡓࡢ◊✲⤖ᯝࡶ࠶ࡿࡀࠊ౫↛
ࡋ࡚ࡑࡢゎᾘࡣ㐲࠸≧ἣࡀ⥆࠸࡚࠸ࡿ㸦⏿㎰ ࠊⰼ
ᒸ࣭㕥ᮌ ࠊ༳༡ ࠊ⳥ụ ࠊᚨỌ࣭ᶫᮏ 㸧
ࠋ
࠼ࡤࠊ⏿㎰  ࡣࠊ ᖺᗘ  ᖺᗘࡢᝈ⪅ㄪᰝࢆࡗ࡚
♫ⓗධ㝔ࡢࡁࡉࢆ᥎ィࡋ࡚࠸ࡿࡀࠊㆤಖ㝤㛤ጞ๓ࡢ 
ᖺᗘ࠾࠸࡚  ே᥎ィࡉࢀࡓ♫ⓗධ㝔⪅ᩘࡣࠊ
ᖺᗘ࠾࠸࡚ࡶ  ேᚤῶࡋ࡚࠸ࡿ㐣ࡂ࡞࠸ ࠋࡲࡓࠊ
ⰼᒸ࣭㕥ᮌ  ࡣࠊᐩᒣ┴࠾ࡅࡿ  ᖺᗘࡽ  ᖺᗘ
ࡲ࡛ࡢᅜಖࣞࢭࣉࢺࢹ࣮ࢱࢆ⏝࠸࡚ࠊධ㝔ᝈ⪅ࡢᅾ㝔ᮇ㛫ࡢศ
ᯒࢆ⾜ࡗ࡚࠸ࡿࠋORJORJLVWLF ࣁࢨ࣮ࢻࣔࢹࣝࡼࡿ᥎ᐃࡢ⤖ᯝࠊ
ㆤಖ㝤ᑟධࡼࡿㆤᆺ⒪㣴ᗋࡢቑຍࡀࠊẚ㍑ⓗ་⒪⾜Ⅽ
ࡢᑡ࡞࠸ධ㝔ᝈ⪅ࡸ㛗ᮇධ㝔ࡢഴྥࡀ࠶ࡿᝈ⪅ࡢ㏥㝔☜⋡ࢆ
ᘬࡁୖࡆࡓࡇࡀሗ࿌ࡉࢀ࡚࠸ࡿࡀࠊࡑࡢ๐ῶࡉࢀࡓ་⒪㈝ࡢ
ࣥࣃࢡࢺࡣࠊ ᖺᗘ࡛ 㸣ࠊ ᖺᗘ࡛ 㸣㠀ᖖ
ᑠࡉ࠸ ࠋ
ࡇࡢࡼ࠺♫ⓗධ㝔ࡀㆤಖ㝤㛤ጞᚋࡶ౫↛ࡋ࡚ṧࡗ࡚
࠸ࡿ⌮⏤ࡋ࡚ࠊ༳༡  ࡣࠊᡃࡀᅜࡢ་⒪࣭ㆤಖ㝤ไᗘ
ࡀ㐺ษ࡞ࣥࢭࣥࢸࣈࢆⓎ⏕ࡉࡏ࡚࠸ࡿⅬࢆᣦࡋ࡚࠸
ࡿࠋࡍ࡞ࢃࡕࠊせㆤ⪅ࢆᢪ࠼ࡿᐙ᪘ࡗ࡚ࠊ⌧㔠⤥ࡢ↓
࠸ᡃࡀᅜࡢㆤಖ㝤ไᗘࡣࠊ⮬Ꮿㆤࡢ㈇ᢸࡀ㠀ᖖࡁࡃࠊ
┦ᑐⓗᏳୖࡀࡾ࡞タධᡤ࣭ධ㝔ࢆᚿྥࡍࡿࣥࢭࣥࢸࣈ
ࢆⓎ⏕ࡉࡏ࡚࠸ࡿࠋࡑࡢ㝿ࠊㆤಖ㝤ẚࠊ་⒪ಖ㝤ࡢ᪉ࡀ
ᡭ⥆ࡁⓗᐜ࡛᫆࠶ࡾࠊ་⒪ᶵ㛵ࡢ㔞వᆅࡶࡁ࠸ࡓࡵࠊ
ㆤタධᡤࡼࡾࡶ♫ⓗධ㝔ࡀ㑅ࡤࢀࡿゝ࠺ࡢ࡛࠶ࡿࠋࡉࡽ
ࠊ་⒪ᶵ㛵ࡗ࡚ࡶࠊపᐦᗘ་⒪ࡀホ౯ࡉࢀࠊ㐣࡞ᗋ
ࢆᇙࡵࡿࡇ࡛┈ࡀୖࡀࡿᵓ㐀࡞ࡗ࡚࠸ࡿⅭࠊ♫ⓗධ㝔
ࢆチᐜࡍࡿࣥࢭࣥࢸࣈࡀ࠶ࡿࡋ࡚࠸ࡿ ࠋ୍᪉ࠊ⳥ụ
 ࡣࠊ♫ⓗධ㝔ࡀṧࡿ┤᥋ⓗ࡞ཎᅉࢆࠊㆤタࡢᩚഛ
ࡀ㟂せࡢᣑ㏣࠸ࡎࠊタᑐࡍࡿ㉸㐣㟂せࡀゎᾘࡉࢀ
࡞࠸Ⅼ࠶ࡿࡋ࡚࠸ࡿࠋᐇ㝿ࠊ⳥ụ  ࡀᘬ⏝ࡋ࡚࠸ࡿཌ
⏕ປാ┬ㄪᰝ ཌ⏕ປാ┬ࠕ≉ู㣴ㆤ⪁ே࣮࣒࣍ࡢධᡤ⏦㎸⪅ࡢ
≧ἣࠖ
㸦 ᖺ  ᭶  ᪥㸧 ࡼࢀࡤࠊ≉ู㣴ㆤ⪁ே࣮࣒࣍
ࡢධᡤ⏦㎸⪅ᩘ  ேࡢ࠺ࡕࠊ⣙  ேࡀㆤ⒪㣴ᆺ་⒪
タࢆ㝖ࡃ་⒪ᶵ㛵࡛⏕άࡋ࡚࠸ࡿ≧ἣ࡛࠶ࡿࠋ
ࡇࡢࡼ࠺ࠊ♫ⓗධ㝔ࡣ⌧ᅾࡶ⥅⥆ࡋ࡚࠸ࡿ♫ၥ㢟࡛࠶ࡾࠊ
༳༡  ࡀሗ࿌ࡋ࡚࠸ࡿࡼ࠺⒪㣴ᆺᗋࡢࡳ࡞ࡽࡎ୍⯡
ᗋࡶᗈ⠊Ꮡᅾࡋ࡚࠸ࡿၥ㢟࡛࠶ࡿࡍࢀࡤࠊ⌧ᅾࠊࡑࡢつ
ᶍࡣࡢ⛬ᗘ῝้࡞ࡶࡢ࡞ࡗ࡚࠸ࡿࡢ࡛࠶ࢁ࠺ࠋ
♫ⓗධ㝔ࡢつᶍ㛵ࡋ࡚᭱㏆⾜ࢃࢀࡓ◊✲ࡋ࡚ࡣࠊ༳༡
 ࡀᛴᛶᮇࡢ୍⯡㝔ࠊ⒪㣴ᗋࢆᑐ㇟⾜ࡗࡓᅜㄪᰝ
ࡀࡰ၏୍ࡢࡶࡢ࡛࠶ࡿࠋࡇࡢㄪᰝ࡛ࡣࠊ▷ᮇධ㝔ࡶྵࡵࠊ
ࠕධ
㝔་⒪ࡢᚲせᛶࡀᑠࡉ࠸ࡢධ㝔ࢆ⥅⥆ࡋ࡚࠸ࡿᝈ⪅ࠖࢆ⣙ 
ே ⒪㣴ᗋ⣙  ேࠊ
୍⯡ᗋ⣙  ே ᥎ィࡋ࡚࠸ࡿࠋ
ࡇࢀࡣᅜࡢ  ṓ௨ୖࡢධ㝔ᝈ⪅⥲ᩘ  ே ᖹᡂ  ᖺᗘ



ࠕᝈ⪅ㄪᰝࠖ ࡢ࠾ࡼࡑ 㸣ᙜࡓࡿᩘᏐ࡛࠶ࡿࠋ
ࡓࡔࡋࠊࡇࡢ༳༡  ࡀ⾜ࡗࡓࣥࢣ࣮ࢺ࡛ࡣࠊ㝔ࡢ 06:
ࡸ┳ㆤᖌ⮬㌟ࠊᝈ⪅ࡀ♫ⓗධ㝔࠺ࢆุ᩿ࡉࡏ࡚࠾ࡾࠊ
ಶே㛫ࡢពᛶࡸ㝔㛫ࡢุ᩿ࡢᕪࡀࣂࢫ࡞ࡗ࡚࠸ࡿ
ྍ⬟ᛶࡀྰᐃ࡛ࡁ࡞࠸ࠋࡲࡓࠊࣥࢣ࣮ࢺࡢ᭷ຠᅇ⟅⋡ࡶ 㸣
࡞ࡾపࡃࠊ⤫ィⓗ࡞ಙ㢗ᛶࡀప࠸࠸࠺ၥ㢟ࡶ࠶ࡿࠋ୍᪉ࠊ
ᖹᡂ  ᖺᗘࠕᝈ⪅ㄪᰝ࡛ࠖࡶࠊ་⒪ᶵ㛵ഃࡀࠕཷࡅධࢀ᮲௳
ࡀᩚ࠼ࡤ㏥㝔ྍ⬟ࠖ⪃࠼࡚࠸ࡿᝈ⪅ᩘࢆㄪ࡚࠸ࡿࡀࠊ ṓ
௨ୖࡢධ㝔ᝈ⪅ᩘ༨ࡵࡿྜࡣ 㸣࡛࠶ࡿࠋࡓࡔࡋࠊࡇࡢ
ᩘᏐࡶ་⒪ᶵ㛵ഃࡀุ᩿ࡋ࡚࠸ࡿ࠸࠺Ⅼ࡛ࠊ༳༡  ྠᵝ
ࡢࣂࢫࡀ⏕ࡌ࡚࠸ࡿྍ⬟ᛶࡀ㧗࠸ࠋ
 ࡑࡇ࡛ᮏ✏࡛ࡣࠊࡇࢀࡽࡣࡃูࡢࣉ࣮ࣟࢳࢆ᥇ࡾࠊ⚟
┴┴ࡢᅜಖࣞࢭࣉࢺࢹ࣮ࢱࡽ♫ⓗධ㝔ࡢつᶍࢆ᥎ィ
ࡍࡿࡇࡍࡿࠋ♫ⓗධ㝔ࡢᐃ⩏ࡋ࡚ࡣࠊධ㝔ᮇ㛫╔┠
ࡍࡿࡶࡢ ཌ⏕┬  ࠊᮌ  ࠊ⏿㎰  ࠊධ㝔་⒪
㈝ࡢ㔠㢠╔┠ࡋࡓࡶࡢ ᗓᕝ  ࡢ  ࡘࡀᏑᅾࡍࡿࡀࠊධ㝔
ᮇ㛫ࡔࡅ࡛♫ⓗධ㝔ุ᩿ࡍࡿࡇࡣᐃᛶⓗ↓⌮ࡀ࠶ࡿ ࠋ
ࡑࡇ࡛ࠊᮏ✏࡛ࡣᚋ⪅ࡢ㈝⏝࣮࣋ࢫࡢࣉ࣮ࣟࢳࢆ᥇⏝ࡋࠊ
ᚲせᛂࡌ࡚ධ㝔ᮇ㛫ࡼࡿᐃ⩏ࡶ⏝࠸࡚ẚ㍑ࢆ⾜ࡗ࡚࠸ࡿࠋ

ࢃࡀᅜ࡛ጞࡵ࡚㈝⏝࣮࣋ࢫࡢ♫ⓗධ㝔ࡢศᯒࢆ⾜ࡗࡓඛ㥑
ⓗ࡞◊✲ࡀᗓᕝ  ࡛࠶ࡿࠋᗓᕝ  ࡣࠊ ᖺᗘ࠾ࡅ
♫
ࡿ  ┴ࡢᅜಖ࠾ࡅࡿ⪁ே་⒪ࣞࢭࣉࢺࢹ࣮ࢱࢆ㞟ࡋࠊ
ⓗධ㝔ࡢつᶍࢆཝᐦ᥎ィࡋ࡚࠾ࡾࠊᮏ✏ࡶᇶᮏⓗࡑࡢ᪉ἲ
ࢆ㋃くࡋࡓࠋࡲࡓࠊᗓᕝ  ࡢࢹ࣮ࢱࡣࠊᮏ✏ྠࡌ⚟
┴ࡢศᯒ⤖ᯝࡀྵࡲࢀ࡚࠾ࡾࠊ⚟┴ࡢ㐣ཤ⌧ᅾࢆẚ㍑ࡍࡿ
ࡇࡀྍ⬟࡛࠶ࡿࠋࡇࢀࡼࡾࠊㆤಖ㝤㛤ጞ๓㛤ጞᚋࡢ♫
ⓗධ㝔ࡢつᶍࡘ࠸୍࡚ᐃࡢ▱ぢࢆᚓࡿࡇࡀྍ⬟࡛࠶ࡿ
⪃࠼ࡓࠋ
ᮏ✏ࡢศᯒ࡛⏝࠸ࡿࢹ࣮ࢱࡣࠊ ᖺᗘࡽࠊ⚟┴ᮾி
Ꮫ㧗㱋♫⥲ྜ◊✲ᶵᵓࡀᐇࡋ࡚࠸ࡿඹྠ◊✲ࡼࡗ࡚
㞟ࡉࢀࡓ⚟┴ෆࡢྛᕷ⏫ᅜಖࡢ་⒪ಖ㝤ࣞࢭࣉࢺࢹ࣮ࢱ
㸦ᴗົᨭᡶࢹ࣮ࢱ㸧࡛࠶ࡿࠋ⚟┴ཬࡧ⚟┴ࡢྛᕷ⏫ࡢ༠ຊ
ࡢୗࠊྛᕷ⏫ࡢಶேሗಖㆤᑂᰝࠊᮾிᏛ⌮ᑂᰝጤဨ
࡛ᢎㄆࢆཷࡅࠊ⚟┴ᅜಖ㐃ྜࡽᥦ౪ࢆཷࡅࡓࠋ
ᮏ✏࡛ࡣࡇࡢ࠺ࡕࠊ ᖺ  ᭶ࡽ  ᖺ  ᭶ࡲ࡛ࡢ  ᖺ㛫
ࡢ᭶ḟࢹ࣮ࢱࢆᖺḟࢹ࣮ࢱ㞟ィࡋ┤ࡋ࡚ศᯒࢆ⾜ࡗࡓࠋ
ᖺ  ᭶௨㝆ࡢࢹ࣮ࢱࡶᏑᅾࡍࡿࡀࠊ ṓ௨ୖࡢ㧗㱋⪅ࡀᚋᮇ㧗
㱋⪅་⒪ไᗘ⛣⾜ࡋ࡚ࣞࢭࣉࢺࢹ࣮ࢱࡽ⬺ⴠࡋ࡚࠸ࡿⅭ ࠊ
ࡸࡴࢆᚓࡎ  ᖺ  ᭶ࡲ࡛ࢆᑐ㇟ࡋࡓࠋศᯒᑐ㇟⪅ࡢᖺ㱋
ࡣࠊᗓᕝ  ࡀᑐ㇟ࡋࡓᙜࡢ⪁ே་⒪ཷ⤥㈨᱁⪅ẚ㍑
ࡍࡿࡓࡵࠊ ṓ௨ୖࡢ㧗㱋⪅ࡋࡓ ࠋ
ࡲࡓࠊᗓᕝ  ྠᵝࠊ
↓ཷデ⪅㝖ࡁࠊᮇ㛫ෆࡢṚஸ⪅ࡶ㝖࠸࡚㏻ᖺ㈨᱁⪅ࡢࡳࡢࢧࣥ
ࣉࣝࡋࡓࠋศᯒᑐ㇟⪅ࡢேᩘࡣ  ࡛࠶ࡿࡀࠊࡇࡢ࠺ࡕධ
㝔ᮇ㛫ࡀ  ᪥࡛ࡶ࠶ࡿධ㝔⪅ᩘࡣ  ࡛࠶ࡿࠋ
ᅜಖࣞࢭࣉࢺࢹ࣮ࢱࡣࠊ᭶ḟࢹ࣮ࢱࡢࠊẖᖺ  ᭶Ⅼࡢ  ࢝
᭶ศࡔࡅ࡛࠶ࡿࡀࠊ་⒪ᶵ㛵ࡸྡ࡞ࡢヲ⣽࡞ᒓᛶࢹ࣮ࢱ
ࡀධᡭ࡛ࡁࡿࠋࡓࡔࡋࠊ ᭶Ⅼ࡛་⒪ᶵ㛵ཷデࡋ࡚࠸࡞࠸
ࡇࡢᒓᛶࢹ࣮ࢱࡣᏑᅾࡋ࡞ࡢ࡛ࠊ᭶ḟࢹ࣮ࢱᒓᛶࢹ࣮ࢱࡀ
࣐ࢵࢳࣥࢢ࡛ࡁࡿࢧࣥࣉࣝࡣయࡢ୍㒊࡛࠶ࡿࠋᮏ✏࡛ࡣᚲせ
ᛂࡌ࡚࣐ࢵࢳࣥࢢ࣭ࢹ࣮ࢱࡢศᯒࡶ⾜ࡗ࡚࠸ࡿࠋ
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 ୍⯡⏝࠸ࡽࢀࡿ♫ⓗධ㝔ࡢᐃ⩏ࡣධ㝔ᮇ㛫ࡢ㛗ࡉࡼ
ࡿࡶࡢ࡛࠶ࡿࡀࠊࡇࢀࡣᐃᛶⓗࡸࡸ↓⌮ࡀ࠶ࡿࠋࡑࡇ࡛ࠊᗓ
ᕝ  ᚑࡗ࡚ࠊ㛗ᮇධ㝔⪅ࡢ  ᪥ᙜࡓࡾ་⒪㈝ࡽࠕᇶᮏ
ᩱࠖࢆ⟬ฟࡋࠊࡑࡢ  ಸࢆୗᅇࡿࡶࡢࢆ♫ⓗධ㝔⪅ุᐃ
ࡋࡓࠋ
ᇶᮏᩱࡢᐃ⩏ࡼࡗ࡚  ࡘࡢࢣ࣮ࢫࢆ⟬ฟࡋ࡚࠸ࡿࡀࠊ
ࠕධ㝔
⪅ィ༨ࡵࡿ♫ⓗධ㝔⪅ࡢྜࠖࡣ 㸣㹼㸣ࠊ
ࠕ㈨᱁⪅
༨ࡵࡿ♫ⓗධ㝔⪅ࡢྜࠖࡣ 㸣㹼㸣ࠊ
ࠕධ㝔་⒪㈝
༨ࡵࡿ♫ⓗධ㝔⪅ࡢධ㝔་⒪㈝ࡢྜࠖࡣ 㸣㹼㸣ࠊ
ࠕ་
⒪㈝ィ༨ࡵࡿ♫ⓗධ㝔⪅ࡢධ㝔་⒪㈝ࡢྜࠖࡣ 㸣㹼
㸣ࠊ⌧ᅾࡶỴࡋ࡚ᑡ࡞ࡃ࡞࠸つᶍࡢ♫ⓗධ㝔ࡀᏑᅾࡋ
࡚࠸ࡿࡇࡀ᫂ࡽ࡞ࡗࡓࠋࡶࡗࡶࡇࢀࡽࡢྜࡣࠊᗓᕝ
 ࡀ⚟┴ࡘ࠸࡚ィ⟬ࡋࡓ  ᖺᗘࡢྜࡼࡾࡶࠊ⣙༙
ศ㹼 ప࠸ࡶࡢ࡞ࡗ࡚࠾ࡾࠊㆤಖ㝤ࡢᑟධ࡞ࡀ♫
ⓗධ㝔ࡢῶᑡᐤࡋࡓྍ⬟ᛶࡀ❚࠼ࡿࠋ
 ࡑࢀ࡛ࡣࠊࡇࡢ♫ⓗධ㝔ࡢࡼ࠺ᑐฎࡋ࡚ࡺࡃࡁࠋ
ᮏ᮶ࠊ་⒪⾜Ⅽࡸ┳ㆤ⾜Ⅽࢆᚲせࡋ࡚࠸࡞࠸㧗㱋⪅ᑐࡋ࡚
ࡣࠊタㆤࡸᅾᏯㆤ࡛ᑐฎࡍࡿ᪉ࡀࠊ་⒪㈝ຠ⋡ࡸᝈ⪅
ࡢ⏕άࡢ㉁ࠊ42/ ࡽࡳ࡚ᮃࡲࡋ࠸ࡇࡣゝ࠺ࡲ࡛ࡶ࡞࠸ࠋ༳
༡  ࡀᣦࡋ࡚࠸ࡿࡼ࠺ࠊไᗘୖࡢ㐺ษ࡞ࣥࢭࣥࢸ
ࣈࡀ♫ⓗධ㝔ࢆㄏⓎࡋ࡚࠸ࡿࡢ࡛࠶ࢀࡤࠊࡑࢀࢆṇࡋ࡚ࡺ
ࡃࡇࡀᮃࡲࢀࡿࠋ
ලయⓗࡣࠊୡ⏺ⓗࡶ✺ฟࡋ࡚࠸ࡿ་⒪ᶵ㛵ࡢపᐦᗘࢆṇࡋࠊ
ᛴᛶᮇ་⒪ᅾᏯ࣭タㆤࡢ᳇ࡳศࡅࢆಁ㐍ࡍࡿࡇࡀ୍ࡘ
ࡢ᪉ྥᛶ࡛࠶ࡿࠋࡲࡓࠊせㆤ⪅ࢆᢪ࠼ࡿᐙ᪘ᑐࡋ࡚ࡶࠊᅾ
Ꮿㆤᑐࡍࡿࣥࢭࣥࢸࣈࡋ࡚ࢻࢶࡢࡼ࠺࡞⌧㔠⤥
ࢆ᳨ウࡍࡁࡶࡋࢀ࡞࠸ ࠋࡲࡓࠊ㏥㝔ࡢཷࡅ─࡞ࡿ
ㆤタࡸᅾᏯㆤࡢᨭయไࡢᵓ⠏ࡶᛴົ࡛࠶ࢁ࠺ࠋࡓࡔࡋࠊ
♫ⓗධ㝔㈝ࢆ௦᭰ࡍࡿㆤ㈝ࡀࠊ♫ⓗධ㝔ࢆୖᅇࡿ㧗࠸㈝
⏝࡞ࡗ࡚ࡣ࠶ࡲࡾពࡀ࡞࠸ࡽࠊ⌧ᅾࡢ≉ู㣴ㆤ⪁ே࣮࣍
࣒ࢆึࡵࡍࡿㆤタࡢ㧗ࢥࢫࢺᵓ㐀ࡣṇࡋ࡚ࡺࡃᚲせ
ࡀ࠶ࡿࠋ୍᪉ࠊᅾᏯㆤ௦᭰ࡉࡏࡿ࠺ࢆุ᩿ࡍࡿሙྜ
ࡣࠊ༢⣧࡞ㆤ㈝ࡔࡅ࡛ࡣ࡞ࡃࠊᐙ᪘ㆤࡢᶵ㈝⏝ࡶྵࡵ
࡚ࢥࢫࢺࢆ⪃࠼ࡿࡁ࡛࠶ࡿࠋ
࠸ࡎࢀࡏࡼࠊ♫ⓗධ㝔ࡢつᶍࡔࡅ࡛ࡣ࡞ࡃࠊ♫ⓗධ㝔ࡀ
㉳ࡁ࡚࠸ࡿ⫼ᬒ࣭ᵓ㐀ᑐࡍࡿศᯒࡸࠊ௦᭰⟇ࡢࢥࢫࢺ࣋ࢿࣇ
ࢵࢺศᯒ࡞ࠊࡲࡔࡲࡔ♫ⓗධ㝔ࢆᕠࡿ◊✲ㄢ㢟ࡣከ࠸
ゝ࠼ࡼ࠺ࠋ

㸺ཧ⪃ᩥ⊩㸼
༳༡୍㊰㸦㸧
ࠗ
ࠕ♫ⓗධ㝔ࠖࡢ◊✲ 㧗㱋⪅་⒪᭱ࡢ
⌮࠸ᑐฎࡍࡁ࠘ᮾὒ⤒῭᪂ሗ♫
⳥ụ₶   ࠕ㧗㱋ᮇࡢㆤࢽ࣮ࢬࡀᅾ㝔᪥ᩘ࠼ࡿᙳ㡪
㸫⚟ᓥ┴୕⏫་⒪࣭ㆤಶ⚊ࢹ࣮ࢱࢆ⏝࠸ࡓศᯒ㸫ࠖ
ࠗᏘห
♫ಖ㞀◊✲࠘➨  ᕳ➨  ྕ
ཌ⏕┬  ࠕཌ⏕┬㧗㱋⪅ㆤᑐ⟇ᮏ㒊ࡀ⪁ேಖ⚟♴ᑂ㆟
ᥦฟࡋࡓ㈨ᩱࠖ
ࠗ㐌ห♫ಖ㞀࠘1RSS
ᚨỌ╬࣭ᶫᮏⱥᶞ  ࠕᆅᇦࡢㆤࢧ࣮ࣅࢫ㈨※㔞ࡢቑຍࡀ
㧗㱋ࡢ㛗ᮇධ㝔ᝈ⪅ࡢ ㏥㝔ඛ࣭ᅾ㝔᪥ᩘ࠼ࡿᙳ㡪ࡢ᳨ドࠖ
ࠗᏘห♫ಖ㞀◊✲࠘➨  ᕳ➨  ྕSS
ᮌ❧  ࠗ᪥ᮏࡢ་⒪㈝ ᅜ㝿ẚ㍑ࡢほⅬࡽ࠘་Ꮫ᭩㝔
⏿㎰㗦▮㸦㸧
ࠕ♫ⓗධ㝔ࡢᐃ㔞ⓗᢕᥱ㈝⏝᥎ィࠖ
ࠗ་⒪
⤒῭◊✲࠘➨  ᕳ㸪SS
ⰼᒸᬛᜨ࣭㕥ᮌர㸦㸧
ࠕㆤಖ㝤ᑟධࡼࡿㆤࢧ࣮ࣅࢫ
⏝ྍ⬟ᛶࡢᣑࡀ㧗㱋⪅ࡢ㛗ᮇධ㝔࠼ࡓᙳ㡪ࠖ
ࠗ་⒪⤒
῭◊✲࠘➨  ᕳ➨  ྕSS
ᗓᕝဴኵ  ࠕ⪁ே་⒪࠾ࡅࡿ♫ⓗධ㝔ࡘ࠸࡚ࡢ⤫ィ
ⓗࣉ࣮ࣟࢳࠖ
ࠗ་⒪⤒῭◊✲࠘➨  ᕳ㸪SS
࣍ࣜ࢜࢝ࠊࢳ࣮ࣕࣝࢬ࣭ࣘ࢘ࢪ  ࠕㆤಖ㝤 ⌧㔠⤥ᑟ
ධࢆࠖ᪥ᮏ⤒῭᪂⪺  ᭶  ᪥ᮅหࠕ⤒῭ᩍᐊࠖḍ
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Ṛஸ๓  ᖺ㛫࠾ࡅࡿ㧗㱋⪅ࡢ་⒪㈝ㆤ㈝


⏣㐨⏕㸦୰ிᏛ⤒῭Ꮫ㒊㸧
㸪㕥ᮌர㸦Ꮫ⩦㝔Ꮫ⤒῭Ꮫ㒊㸧
㸪୧ゅⰋᏊ㸦ᐩᒣᏛ⤒῭Ꮫ㒊㸧
㸪ᒾᮏᗣᚿ㸦ᮾ
ிᏛᏛ㝔⤒῭Ꮫ◊✲⛉㸧

Michio Yuda (Chukyo University), Wataru Suzuki (Gakushuin University), Ryoko Morozumi (the University of Toyama), and
Yasushi Iwamoto (the University of Tokyo)


⤊ᮎᮇࢆ㏄࠼ࡓಶேࡣ㞟୰ⓗ་⒪ࢧ࣮ࣅࢫࡀᢞධࡉࢀ
ࡿࡓࡵ㸪ࡑࢀᛂࡌ࡚ከ㢠ࡢ་⒪㈝ࡀⓎ⏕ࡍࡿࡇࡀ▱ࡽࢀ࡚
࠸ࡿࡀ㸪/XELWV DQG 3ULKRGD  ࡸ 6FLWRYVN\㸦㸧࡞ࢆᄏ
▮ࡋ࡚㸪Ṛஸ๓་⒪㈝ࢆࡼࡾヲ⣽᳨ドࡋ࡚࠸ࡿ *DUEHUHWDO
 㸪=ZHLIHOHWDO  㸪6HVKDPDQLDQG*UD\  㸪6WHDUPV
DQG1RUWRQ  㸪)HOGHUHWDO  ࡞࡛ࡣ㸪Ṛஸᖺ㱋ࡢୖ
᪼కࡗ࡚㸪Ṛஸ⪅ࡢ་⒪㈝ࡀ᭷ពῶᑡࡍࡿࡇࡀ☜ㄆࡉࢀ
࡚࠸ࡿࠋᡃࡀᅜ࡛ࡶ㸪ᑠ᳚㸦㸧
㸪ᗓᕝ࣭㒆ྖ㸦㸧
㸪ᗓᕝ
㸦㸧
㸪᪥㸦㸧
㸪㕥ᮌ㸦㸧࡞࠾࠸࡚㸪つᶍ࡞
ࣞࢭࣉࢺࢹ࣮ࢱࢆ⏝࠸ࡓศᯒࡀ⾜ࢃࢀ࡚࠾ࡾ㸪ྠᵝࡢഴྥࡀ☜
ㄆࡉࢀ࡚࠸ࡿ ࠋࡋࡋ࡞ࡀࡽ㸪⤊ᮎᮇ࠾࠸࡚㞟୰ⓗᢞධ
ࡉࢀࡿࢧ࣮ࣅࢫࡣ་⒪ࢧ࣮ࣅࢫࡔࡅ࡛ࡣ࡞࠸ࠋࡇࡢⅬ㛵ࡋ࡚㸪
+RRYHUHWDO   ࡸ /LXHWDO  㸪3ROGHUHWDO  ࡞࡛ࡣ㸪
Ṛஸ๓  ᖺ㛫࠾ࡅࡿ་⒪㈝ㆤ㈝ࡢ⥲ᨭฟࡣ㸪ᖺ㱋ࡼࡗ
࡚ࡁ࡞ᕪࡣᏑᅾࡋ࡞࠸ࡀ㸪Ṛஸᖺ㱋ࡢୖ᪼కࡗ࡚་⒪㈝ࡀ
ୗⴠ㸪ㆤ㈝ࡀୖ᪼ࡋ࡚࠸ࡿࡇࢆ᫂ࡽࡋ࡚࠸ࡿࠋࡇ࠺ࡋ
ࡓഴྥࡣ㸪᪥ᮏࡢᅜẸᗣಖ㝤ㆤಖ㝤ࡢࣞࢭࣉࢺࢹ࣮ࢱࢆ
᥋ྜࡉࡏࡓࢹ࣮ࢱࢆ⏝࠸ࡓ㜿㇂
㸦㸧
㸪
+DVKLPRWRHWDO㸦㸧
࡛ࡶሗ࿌ࡉࢀ࡚࠸ࡿࠋࡇࢀࡽࡢศᯒ⤖ᯝࡣ㸪⤊ᮎᮇࡢࢣࡢ࠶
ࡾ᪉ࢆࡵࡄࡿ㆟ㄽࡣ㸪་⒪ࡔࡅ࡛ࡣ࡞ࡃㆤࡶ↔Ⅼࢆᙜ࡚
ࡿࡁ࡛࠶ࡿࡇࢆ♧၀ࡋ࡚࠸ࡿࠋᐇ㝿㸪Ṛஸ๓་⒪㈝⏝
࠸ࡽࢀ࡚࠸ࡿࣉ࣮ࣟࢳࢆᣑᙇࡋ࡚㸪Ṛஸ๓࠾ࡅࡿㆤࢧ࣮
ࣅࢫ⏝ࡸㆤ㈝ࡢỴᐃせᅉࡢศᯒࢆ⾜ࡗ࡚࠸ࡿ :HUEORZ HW
DO  㸪:HDYHUHWDO  㸪0HLMHUHWDO  ࡞ࡼࢀࡤ㸪
ࡇࡢᮇ㛫࠾ࡅࡿㆤ㈝ࡢỴᐃせᅉࡣ㸪ྠᮇ㛫࠾ࡅࡿ་⒪㈝
ࡢỴᐃせᅉࡣ␗࡞ࡗ࡚㸪ୡᖏᒓᛶࡢ㐪࠸ࡸ≧㸪᪥ᖖ⏕ά
࠾ࡅࡿ㌟యⓗᶵ⬟ࡢ⾶࠼ලྜ࡞࠸ࡗࡓせᅉࡀ㸪ㆤ㈝᭷
ព࡞ᙳ㡪ࢆ࠼࡚࠸ࡿࡇࡀ᫂ࡽࡉࢀ࡚࠸ࡿࠋ
௨ୖࡢࡼ࠺࡞⫼ᬒࢆࡩࡲ࠼࡚㸪ᮏ◊✲࡛ࡣ㸪⚟┴ୗ 
ᕷ⏫ࡢᅜẸᗣಖ㝤ㆤಖ㝤ࡢࣞࢭࣉࢺࢹ࣮ࢱࢆ⏝࠸࡚㸪Ṛ
ஸ๓  ᖺ㛫࠾ࡅࡿಶேࣞ࣋ࣝࡢ་⒪㈝ㆤ㈝ࡢ≉ᛶࢆ᫂ࡽ
ࡍࡿࡶ㸪ྠᮇ㛫࠾ࡅࡿ་⒪ㆤࡢ㛵㐃ᛶࢆ᳨ド
ࡋ࡚࠸ࡿࠋ≉㸪ୖ㏙ࡢඛ⾜◊✲ࡣ␗࡞ࡗ࡚㸪ಶேࡢࢣ
ᑐࡍࡿࢽ࣮ࢬࢆ⪃៖ࡋࡓ࠺࠼࡛ศᯒࡍࡿࡶ㸪Ṛஸ๓㸯ᖺ㛫
࠾ࡅࡿ་⒪ㆤࡢ㛵㐃ᛶࢆ᳨ドࡋ࡚࠸ࡿࠋࢣᑐࡍࡿࢽ
࣮ࢬࡣ㸪ᮇ㛫ෆࡢㆤࢧ࣮ࣅࢫ⏝ࡸㆤ㈝ᫎࡉࢀࡿ⪃
࠼ࡽࢀࡿࡓࡵ㸪ࡑࢀࡽࡢ㐪࠸ࡼࡗ࡚Ṛஸ๓  ᖺ㛫ࡢ⥲㈝⏝
ᕪࡀ⏕ࡌࡿࡇࡀணࡉࢀࡿࠋ≉㸪᪥ᮏࡢㆤಖ㝤ไᗘ࠾
࠸࡚ࡣ㸪ㆤࢧ࣮ࣅࢫࢆ⏝ࡍࡿ๓㸪ᅜ୍ᚊࡢᇶ‽ࡼࡗ
࡚⏦ㄳ⪅ࡢせㆤᗘࡀᐃࡵࡽࢀࡿࠋࡇ࠺ࡋࡓᐈほⓗ࡞ᇶ‽ࡽ
ุᐃࡉࢀࡓㆤࢧ࣮ࣅࢫᑐࡍࡿಶேࡢࢽ࣮ࢬᛂࡌ࡚Ṛஸ
๓  ᖺ㛫ࡢ㈝⏝ࢆศᯒࡋࡓ◊✲ࡣᡃࠎࡢ▱ࡿ㝈ࡾᏑᅾࡋ࡞࠸ࠋ

ᮏ◊✲࡛⏝࠸ࡿࢹ࣮ࢱࡣ㸪 ᖺ  ᭶ࡽ  ᖺ  ᭶࠾
ࡅࡿ⚟┴ୗ  ᕷ⏫ࡢᅜẸᗣಖ㝤ࣞࢭࣉࢺࢹ࣮ࢱ㸦௨ୗ㸪
ࠕᅜಖࣞࢭࣉࢺࠖグࡍ㸧ㆤಖ㝤⤥㈝ࣞࢭࣉࢺࢹ࣮ࢱ㸦௨
ୗ㸪
ࠕㆤࣞࢭࣉࢺࠖグࡍ㸧࡛࠶ࡿࠋᅜಖࣞࢭࣉࢺࡽࡣ㸪
 ᖺ᭶Ⅼ࠾ࡅࡿᅜẸᗣಖ㝤⿕ಖ㝤⪅ேࡢಶ
ே␒ྕ㸪ಖ㝤⪅␒ྕ㸦ᕷ⏫ᮧྜేᚋ㸧
㸪ᛶู㸪ᖺ㱋㸪デ⒪༊ศ㸪
㈨᱁ྲྀᚓᖺ᭶㸪㈨᱁႙ኻᖺ᭶㸪㈨᱁႙ኻ⏤㸪௳ᩘ㸪་⒪㈝㸪
⤥㈝㸪㣗⒪㣴㈝㸪㣗⒪㣴㈝ᶆ‽㈇ᢸ㢠㸪୍㒊㈇ᢸ㔠࠾ࡼ



ࡧ⸆୍㒊㈇ᢸ㔠࡞ࡀᢕᥱ࡛ࡁࡿࠋ୍᪉࡛㸪ㆤࣞࢭࣉࢺ
ࡽࡣ㸪 ᖺ  ᭶ࡽ  ᖺ  ᭶ࡢ㛫࡛せㆤㄆᐃ㸦᭦᪂ࡶ
ྵࡴ㸧ࢆཷࡅࡓ  ேࡢಶே␒ྕ㸪ᅜಖࣞࢭࣉࢺࡢඹ㏻␒
ྕ㸪ಖ㝤⪅␒ྕ㸦ᕷ⏫ᮧྜే๓㸧
㸪ᛶู㸪ᖺ㱋㸪せㆤᗘ㸪㈨
᱁ྲྀᚓᖺ᭶㸪㈨᱁႙ኻᖺ᭶㸪ࢧ࣮ࣅࢫ✀㢮ࢥ࣮ࢻ㸪⏝ᐇ᪥ᩘ㸪
ಖ㝤ㄳồ㢠㸪⏝⪅㈇ᢸ㢠࡞ࡀᢕᥱ࡛ࡁࡿ ࠋᡃࠎࡣ㸪᪉
ඹ㏻ࡢಶே␒ྕ࡛㸪ࡇࢀࡽࡢࢹ࣮ࢱࢆ࣐࣮ࢪࡉࡏࡓ࠺࠼࡛㸪
ࢧࣥࣉࣝࢆ  ṓ௨ୖࡢ㧗㱋⪅㝈ᐃࡋ࡚ศᯒࢆ⾜ࡗࡓࠋࡑࡢ
࠺࠼࡛㸪  ᖺ  ᭶ࡽ  ᖺ  ᭶ࡲ࡛Ṛஸࡋࡓࡶࡢ
 ேࢆྵࡴࢧࣥࣉࣝ㸪ྠᮇṚஸࡋ࡞ࡗࡓࡶࡢ㸦⏕
Ꮡ⪅㸧 ேࢆྵࡴࢧࣥࣉࣝࡢ  ✀㢮ࢆసᡂࡋࡓࠋࡋࡋ࡞
ࡀࡽ㸪ࡇࡢࢹ࣮ࢱࡣ㸪ྛಶேࡢୡᖏᒓᛶࡸᡤᚓỈ‽㸪ᾘ㈝⾜
ື㸪ᐙ᪘ㆤࡢ᭷↓㸪ᢪ࠼࡚࠸ࡿ㸪ᥦ౪ࡉࢀ࡚࠸ࡿヲ⣽࡞
་⒪࣭ㆤࢧ࣮ࣅࢫࡢ㡯┠㸪་⒪ᶵ㛵࠾ࡼࡧㆤࢧ࣮ࣅࢫᥦ౪
ᴗ⪅㛵ࡍࡿㅖᒓᛶࡀྵࡲࢀ࡚࠸࡞࠸ࠋࡇࢀࡽࡢㅖせᅉࡣ㸪
Ṛஸ⪅࣭⏕Ꮡ⪅㛵ࢃࡽࡎ㸪་⒪࣭ㆤ㟂せࡁ࡞ᙳ㡪ࢆ
࠼ࡿ⪃࠼ࡽࢀࡿࡓࡵ㸪ᮏ◊✲ࡢศᯒ⤖ᯝࡸゎ㔘ࡣ୍ᐃࡢ␃
ពࡀᚲせ࡛࠶ࡿࠋ
ヲ⣽࡞ศᯒඛ❧ࡗ࡚㸪ࡲࡎࡣṚஸ⪅⏕Ꮡ⪅ࡢ  ᖺ㛫ࡢ་
⒪㈝ㆤ㈝ࢆᒓᛶูᴫほࡋࡓࠋṚஸ⪅ࡢ⥲㈝⏝ࡢᖹᆒࡣ⣙
 ࡛࠶ࡾ㸪་⒪㈝ࡀࡑࡢ 㸦⣙  㸧ࢆ༨ࡵ㸪ṧ
ࡾࡢ 㸦⣙  㸧ࡀㆤ㈝࡞ࡗ࡚࠸ࡿࠋࡇࢀࡣ⏕Ꮡ⪅
ࡢᖹᆒ㈝⏝㸦⣙  㸧ࡢ࠾ࡼࡑ  ಸ࡛࠶ࡿࠋᛶู࡛ẚ㍑ࢆ
ࡋ࡚ࡳࡿ㸪Ṛஸ⪅ࡢ⥲㈝⏝ࡣዪᛶࡢ᪉ࡀࢃࡎ㧗࠸ࡀ㸪ࡑ
ࡢෆヂࡣᑐ↷ⓗ࡞ࡗ࡚࠸ࡿࠋࡍ࡞ࢃࡕ㸪་⒪㈝ࡣ⣙  
ዪᛶࡢ᪉ࡀ㧗࠸ࡀ㸪ㆤ㈝ࡣ⣙  ⏨ᛶࡢ᪉ࡀ㧗ࡃ࡞ࡗ࡚
࠸ࡿࠋࡲࡓ㸪⏕Ꮡ⪅ࡘ࠸࡚ࡣ㸪⥲㈝⏝ࡣ⏨ᛶࡢ᪉ࡀ㧗ࡃ࡞ࡗ
࡚࠾ࡾ㸪≉ㆤ㈝ࡢᕪࡀ㢧ⴭᏑᅾࡋ࡚࠸ࡿࠋᖺ㱋㝵⣭ู
ぢ࡚ࡳࡿ㸪Ṛஸ⪅ࡢ㈝⏝ࡣ㸪Ṛஸᖺ㱋ࡢୖ᪼కࡗ࡚㸪་
⒪㈝ࡣῶᑡࡋ࡚࠸ࡃࡢᑐࡋ࡚㸪ㆤ㈝ࡣ╔ᐇቑຍࡋ࡚࠸ࡿ
ᵝᏊࡀぢࡽࢀࡿࠋࡑࢀࡽࡢ⥲㢠ࡣ㸪Ṛஸᖺ㱋ࡢୖ᪼కࡗ࡚
ࡺࡿࡸῶᑡࡋ࡚࠸ࡿᵝᏊࡀぢࡽࢀࡿࠋ୍᪉࡛㸪⏕Ꮡ⪅ࡘ
࠸࡚ࡣ㸪་⒪㈝ࡣ  ๓ᚋ࡛ࢇኚࡀ࡞࠸ࡀ㸪ㆤ
㈝ࡣ╔ᐇቑຍࢆࡋ࡚࠾ࡾ㸪ࡑࢀࡶ࡞ࡗ࡚⥲㢠ࡶṚஸᖺ
㱋ࡢୖ᪼కࡗ࡚ቑຍࡋ࡚࠸ࡿᵝᏊࡀぢࡽࢀࡿࠋࡇ࠺ࡋࡓഴྥ
ࡣ㸪ᅜෆእࡢඛ⾜◊✲࡛ࡶほᐹࡉࢀ࡚࠸ࡿࠋ
ࡲࡓ㸪せㆤ≧ែูẚ㍑ࢆࡋ࡚ࡳࡿ㸪Ṛஸ⪅ࡢ⥲㈝⏝ࡣ㸪
せᨭ㸪せㆤ 㸪せㆤㄆᐃ࡞ࡋ㸦㠀ㄆᐃ⪅㸧ࡢ㡰㧗ࡃ࡞
ࡗ࡚࠾ࡾ㸪ࡑࡢᚋࡣせㆤᗘࡢୖ᪼ࡶ༢ㄪቑຍࡋ࡚࠸
ࡿࠋࡋࡋ࡞ࡀࡽ㸪ࡑࡢෆヂࢆぢ࡚ࡳࡿ㸪せㆤᗘࡢ㐍ᒎ
ࡶ㸪་⒪㈝ࡣୗࡀࡗ࡚࠸ࡁ㸪せㆤ  ࡽࡣࡰᶓࡤ࠸
࡞ࡗ࡚࠸ࡿ୍᪉࡛㸪ㆤ㈝ࡣせㆤᗘࡢୖ᪼ࡶ༢ㄪୖ
᪼ࡋ࡚࠸ࡿࠋࡇࡢࡇࡣ㸪Ṛஸ๓㈝⏝ࡣ㸪ከࡃࡢඛ⾜◊✲ࡀ᫂
ࡽࡋ࡚ࡁࡓṚஸᖺ㱋ࡢ㛵ಀࡢࡳ࡞ࡽࡎ㸪ㆤᑐࡍࡿ
ࢽ࣮ࢬࡼࡗ࡚ࡶࡁࡃኚືࡋ࠺ࡿࡇࢆ♧၀ࡋ࡚࠸ࡿࠋࡲࡓ㸪
⏕Ꮡ⪅㛵ࡋ࡚ࡣ㸪⥲㈝⏝ࡣ㠀ㄆᐃ⪅ࡼࡾࡶㄆᐃ⪅ࡢ᪉ࡀ㧗ࡃ㸪
ࡲࡓ㸪せㆤᗘࡢୖ᪼ࡶ༢ㄪቑຍࡋ࡚࠸ࡿᵝᏊࡀぢࡽ
ࢀࡿࠋ
ຍ࠼࡚㸪Ṛஸ๓㸯ᖺ㛫࠸࠺ᮇ㛫࠾࠸࡚㸪་⒪㈝ㆤ㈝
ࡢ┦౫Ꮡ㛵ಀࡸࡢせᅉࡀࡑࢀࡽࡢ㈝⏝࠼ࡿᙳ㡪ࢆ᳨
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ドࡍࡿࡓࡵ㸪㐃❧ࢺ࣮ࣅࢵࢺࣔࢹࣝ㸦6LPXOWDQHRXV 7RELW
0RGHO㸧ࢆ⏝࠸ࡓᐇドศᯒࢆ⾜ࡗࡓࠋࡑࡢ⤖ᯝ㸪ㆤ㈝ࡀ་⒪
㈝ᑐࡋ࡚㈇࡛᭷ព࡞ᙳ㡪ࢆ࠼࡚࠾ࡾ㸪ㆤ㈝ࡢቑຍࡣ་⒪
㈝ࢆ᭷ពῶᑡࡉࡏࡿࡇࡀ☜ㄆࡉࢀࡓࠋࡋࡋ㸪ࡑࡢ㝈⏺ຠ
ᯝࡣ ࡛࠶ࡗࡓࠋࡇࡢ㝈⏺ຠᯝࡢ್ࡣ㸪ࡢ᮲௳ࢆ୍ᐃ
ࡋࡓሙྜ㸪ㆤ㈝ࢆ  ቑຍࡉࡏࡿࡇࡼࡗ࡚་⒪㈝ࢆ
 ᢚ࠼ࡿࡇࡀ࡛ࡁࡿࡇࢆពࡋ࡚࠸ࡿࡀ㸪ࡇࡢຠᯝࡣᴟ
ࡵ࡚ᚤᑡ࡛࠶ࡿ࠸࠼ࡼ࠺ࠋࡲࡓ㸪་⒪㈝ࡀㆤ㈝࠼ࡿ᭷
ព࡞ᙳ㡪ࡣ☜ㄆࡉࢀ࡞ࡗࡓࠋࡇࢀࡽࡢ⤖ᯝࡣ㸪་⒪ᶵ㛵࡛ࡣ
་⒪ࢧ࣮ࣅࢫㆤࢧ࣮ࣅࢫࡀే⏝ࡉࢀ࡚࠸ࡿࡀ㸪ㆤタ࡛
ࡣ་⒪ࢧ࣮ࣅࢫࡀ࠶ࡲࡾ⏝ࡉࢀ࡚࠸࡞࠸ࡇࢆ♧၀ࡋ࡚࠸
ࡿࡶࡢ⪃࠼ࡽࢀࡿࠋ

㸦ͤᮏሗ࿌ࡢෆᐜࡣ㸪 ᖺ  ᭶ ࣭ ᪥ྡྂᒇ࣮࢞ࢹࣥࣃ
ࣞࢫ࡚㛤ദࡉࢀࡓࠕࣞࢭࣉࢺศᯒሗ࿌ࠖ࠾ࡅࡿሗ࿌ᇶ
࡙࠸࡚࠸ࡿࠋ
㸧


ཧ⪃ᩥ⊩
㜿Ἴ㇂ᩄⱥ㸦㸧
ࠕṚஸ๓୍ᖺ㛫ࡢ་⒪࠾ࡼࡧㆤ㈝⏝ࡢ᳨
ウࠖ
㸪
ࠗᏘห♫ಖ㞀◊✲࠘
㸪9RO  㸪 㡫ࠋ
)HOGHU 6WHIDQ$QGUHDV:HUEORZDQG3HWHU=ZHLIHO  ͆'RUHG
KHUULQJVVZLPLQFLUFOHV"&RQWUROOLQJIRUWKHHQGRJHQHLW\RIWLPHWR
GHDWK͇-RXUQDORI+HDOWK(FRQRPLFV9RO  SS
*DUEHU $ODQ 0 7KRPDV 0D&XUG\ DQG 0DUN 0F&HOODQ  
³0HGLFDO FDUH DW WKH HQG RI OLIH GLVHDVHV WUHDWPHQW SDWWHUQV DQG
FRVWV´)URQWLHUVLQ+HDOWK3ROLF\5HVHDUFK9ROSS
ᗓᕝဴኵ㸦㸧
ࠕ⪁ேṚஸ⪅ࡢ་⒪㈝ࠖ
㸪㒆ྖ⠜㸦⦅ⴭ㸧
ࠗ⪁
ே་⒪㈝ࡢ◊✲࠘
㸪➨  ❶㸪 㡫ࠋ
ᗓᕝဴኵ࣭㒆ྖ⠜㸦㸧
ࠕ⪁ேṚஸ⪅ࡢ་⒪㈝ࠖ
ࠗ་⒪⤒῭
◊✲࠘
㸪9RO㸪 㡫ࠋ
+DVKLPRWR+LGHNL+LURPDVD+RULJXFKLDQG6KLQ\D0DWVXGD  
³0LFUR GDWD DQDO\VLV RI PHGLFDO DQG ORQJWHUP FDUH XWLOL]DWLRQ
DPRQJWKHHOGHUO\LQ-DSDQ´,QWHUQDWLRQDO-RXUQDORI(QYLURQPHQWDO
5HVHDUFKDQG3XEOLF+HDOWK9RO  SS
+RRYHU 'RQDOG 5 6WHSKHQ &U\VWDO 5L]LH .XPDU 8VKD
6DPEDPRRUWKL DQG -RHO & &DQWRU   ³0HGLFDO H[SHQGLWXUHV
GXULQJWKHODVW\HDURIOLIHILQGLQJVWKH0HGLFDUHFXUUHQW
EHQHILFLDU\ VXUYH\´ +HDOWK 5HVHDUFK 6HUYLFH 9RO  
SS
/LX.RUELQ-RVKXD0:LHQHUDQG0DUOHQH51LHIHOG  ³(QG
RI OLIH 0HGLFDUH DQG 0HGLFDLG H[SHQGLWXUHV IRU GXDOO\ HOLJLEOH
EHQHILFLDULHV´+HDOWK&DUH)LQDQFLQJ5HYLHZ9RO  SS
/XELW]-DQG53ULKRGD  ³7KHXVHRIFRVWVRI0HGLFDUHVHUYLFHV
LQWKHODVWWZR\HDUVRIOLIH´+HDOWK&DUH)LQDQFLQJ5HYLHZ9RO
SS
0HLMHU&ODXGLQHGH0DUF.RRSPDQVFKDS7HUHVD%DJRG¶8YDDQG
(GG\ YDQ 'RRUVODHU   ³'HWHUPLQDQWV RI ORQJWHUP FDUH
VSHQGLQJ DJH WLPH WR GHDWK RU GLVDELOLW\"´ -RXUQDO RI +HDOWK
(FRQRPLFV9RO  SS
᪥ᗣྐ㸦㸧
ࠕ㧗㱋ࡢ་⒪㈝ࡢᙳ㡪ཬࡧධ㝔ᮇ㛫ࡢศ
ᯒࠖ
㸪
ࠗᏘห♫ಖ㞀◊✲࠘
㸪9RO  㸪 㡫ࠋ
3ROGHU-RKDQ--DQ-%DUHQGUHJWDQG+DQVYDQ2HUV  ³+HDOWK
FDUH FRVWV LQ WKH ODVW \HDU RI OLIH ± WKH 'XWFK H[SHULHQFH´ 6RFLDO
6FLHQFHDQG0HGLFLQH9RO  SS
6FLWRYVN\$QQH$  ³´7KHKLJKFRVWRIG\LQJ´ZKDWGRWKHGDWD
VKRZ"´ 0LOEDQN 4XDUWHUO\ 9RO   SS 5HSULQWHG
9RO  SS
6HVKDPDQL0HHQDDQG$ODVWDLU0*UD\  ³$ORQJLWXGLQDOVWXG\
RIWKHHIIHFWVRIDJHDQGWLPHWRGHDWKRQKRVSLWDOFRVWV´-RXUQDORI



+HDOWK(FRQRPLFV9RO  SS
6WHDUPV6DOO\&DQG(GZDUG&1RUWRQ  ³7LPHWRLQFOXGHWLPH
WRGHDWKWKHIXWXUHRIKHDOWKFDUHH[SHQGLWXUHSUHGLFWLRQV´+HDOWK
(FRQRPLFV9RO  SS
㕥ᮌர㸦㸧
ࠕ⪁ே་⒪㈝࠾ࡅࡿ㞟୰ᣢ⥆ᛶཬࡧ⤊ᮎᮇ
་⒪㈝㸸⌧≧ࡢᢕᥱ๐ῶྍ⬟ᛶ㛵ࡍࡿᇶ♏ⓗ▱ぢࠖ
㸪
ᖺᗘ་⒪⤒῭Ꮫሗ࿌ㄽᩥࠋ
:HDYHU )UDQFH 6WHDUPV 6DOO\ & (GZDUG & 1RUWRQ DQG :LOOLDP
6SHFWRU   ³3UR[LPLW\ WR GHDWK DQG SDUWLFLSDWLRQ LQ WKH
ORQJWHUPFDUHPDUNHW´+HDOWK(FRQRPLFV9RO  SS
:HUEORZ $QGUHDV 6WHIDQ )HOGHU DQG 3HWHU =ZHLIHO  
³3RSXODWLRQ DJLQJ DQG KHDOWK FDUH H[SHQGLWXUH D VFKRRO RI µUHG
KHUULQJV¶"´+HDOWK(FRQRPLFV9RO  SS
=ZHLIHO 3HWHU 6WHIDQ )HOGHU 0DUNXV 0HLHUV   ³$JLQJ RI
SRSXODWLRQV DQG KHDOWK FDUH H[SHQGLWXUH D UHG KHUULQJ"´ +HDOWK
(FRQRPLFV9RO  SS
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㏻ᡤࣜࣁࣅࣜࢸ࣮ࢩࣙࣥࡢࢡࢭࢫᨵၿࡀㆤ㈝⏝࠼ࡿᙳ㡪



୧ゅⰋᏊ㸦ᐩᒣᏛ㸧
࣭㕥ᮌர㸦Ꮫ⩦㝔Ꮫ㸧
࣭⏣㐨⏕㸦୰ிᏛ㸧
࣭ᒾᮏᗣᚿ㸦ᮾிᏛ㸧

Ryoko Morozumi㸦University of Toyama㸧
࣭Wataru Suzuki㸦Gakushuin University㸧
࣭Michio Yuda㸦Chukyo University㸧
࣭
Yasushi Iwamoto㸦The University of Tokyo㸧
ࡣࡌࡵ

ㆤಖ㝤ࡢ㈈ᨻ≧ἣࡢᝏࡸࠊタ࡛ࡢ♫ⓗධ㝔ࠊఫࡳ័
ࢀࡓᆅᇦ࡛ࡢ⥅⥆ⓗ࡞⏕άࢆᮃࡴ㧗㱋⪅ࡢࢽ࣮ࢬࡼࡾࠊタ
⣔ࢧ࣮ࣅࢫࡽᒃᏯ⣔ࢧ࣮ࣅࢫࠊ⏝ࡍࡿㆤࢧ࣮ࣅࢫࢆ
㌿ࡉࡏࡿไᗘタィࡀ㔜どࡉࢀ࡚࠸ࡿࠋ ᖺᗘࡢㆤಖ㝤ไ
ᗘᨵṇㆤሗ㓘ᨵᐃ࡛ࡶࠊᆅᇦ♫࡛ࡢ⏕άࢆᐇࡉࡏࡿࡓ
ࡵࡢᆅᇦໟᣓࢣࢩࢫࢸ࣒ࡢᵓ⠏ࡸࠊタ⣔ࢧ࣮ࣅࢫࢆ⿵ⓗ
࡞Ꮡᅾࡍࡿィ⏬ࡀ┒ࡾ㎸ࡲࢀࡿ࡞ࠊ㧗㱋⪅ࡀࡼࡾᒃᏯ⣔ࢧ
࣮ࣅࢫࢆຠ⋡ⓗ⏝ࡍࡿࡓࡵࡢ⎔ቃᩚഛࡀᛴࡀࢀ࡚࠸ࡿࠋ
බⓗㆤಖ㝤ไᗘࡣᅜ୍ᚊࡢไᗘࡋ࡚ᑟධࡉࢀࡓࡀࠊ
ㆤᥦ౪యไࡣᆅᇦᕪࡀ࠶ࡿࠋᒃఫࡍࡿᆅᇦᕼᮃࡍࡿㆤࢧ
࣮ࣅࢫࡢᥦ౪యࡀ࡞࠸ሙྜࡣࠊูࡢᆅᇦࡢᥦ౪య౫Ꮡ
ࡍࡿࠊ⏝ࡑࡢࡶࡢࢆ࠶ࡁࡽࡵࡿࠊ࠸࠺㑅ᢥࡀồࡵࡽࢀࡿࠋ
๓⪅ࡢሙྜࡣࠊ㐲ࡃ࡞ࢀࡤ࡞ࡿᆅ⌮ⓗ࡞ࢡࢭࢫࡀᝏ
ࡃ࡞ࡿࡓࡵࠊࡑࢀࡔࡅከࡃࡢ⛣ື㛫ࡸᶵ㈝⏝ࡀⓎ⏕ࡍࡿࠋ

ᥦ౪యࡀᑡ࡞࠸ࡇ࡛ㆤࢧ࣮ࣅࢫࡢ✀㢮ࡢ㑅ᢥไ⣙
ࡀ࠶ࡿᆅᇦ࡛ࡣࠊᥦ౪ࡉࢀ࡞࠸ㆤࢧ࣮ࣅࢫᑐࡍࡿ₯ᅾⓗ࡞
㟂せࡸࠊᮏ᮶ࡢ᭱㐺࡞ㆤࢧ࣮ࣅࢫࡢ㑅ᢥࡀᐇ⌧ࡋ࡞࠸ࡇ
ࡼࡿᦆኻࡢᏑᅾࡀ⪃࠼ࡽࢀࡿࠋᦆኻࡢᑐ㇟ࡋ࡚ࠊ㈝⏝㠃࡛ࡢ
⠇⣙ࡢᶵࡸࠊࡼࡾⰋዲ࡞ᗣ≧ែࡢᐇ⌧࡞ࡀ࠶ࡆࡽࢀࡿࠋ
ᒃఫࡍࡿᆅᇦᥦ౪యࡀ⌧ࢀࢀࡤࠊ㟂せࡀ㢧ᅾࡋࡓሙྜࠊ
ࡢㆤࢧ࣮ࣅࢫࡢ㟂せࡶᙳ㡪ࢆ࠼ࡿྍ⬟ᛶࡀ࠶ࡿࠋ
ᚋࠊᒃᏯ⣔ࢧ࣮ࣅࢫࡢ㌿ࡼࡾࠊ㐣ᆅᇦ࡞࡛ᥦ౪య
ࡸㆤࢧ࣮ࣅࢫࡢ✀㢮ኚࡀ㉳ࡇࢀࡤࠊ᪂ࡓ࡞ㆤࢧ࣮ࣅࢫ
㟂せࡸ᪂ࡓ࡞ㆤࢧ࣮ࣅࢫ⏝ࡢ⤌ࡳྜࢃࡏࡀ㢧ᅾࡍࡿࡇ
ࡶ⪃࠼ࡽࢀࡿࠋ
ᮏ◊✲ࡢ┠ⓗࡣࠊ≉ᐃࡢᆅᇦ࡛㉳ࡁ࡚࠸ࡿㆤᥦ౪యไࡢኚ
╔┠ࡋࠊࡑࢀࡼࡗ࡚⏕ࡌࡿㆤ㈝⏝࣭་⒪㈝ࡢኚࢆᐃ
㔞ⓗᢕᥱࡍࡿࡇ࡛࠶ࡿࠋ࣋ࣥࢺ㒊ศ╔┠ࡍࡿࡇ࡛ᅉ
ᯝ㛵ಀࡀ≉ᐃࡍࡿࡇࡀ࡛ࡁࡿࡶࠊㆤࢧ࣮ࣅࢫ㛫ࡸࠊ
ㆤࢧ࣮ࣅࢫ་⒪ࢧ࣮ࣅࢫ㛫ࡢ௦᭰㛵ಀࡸ⿵㛵ಀࢆ▱ࡿ
ࡇࡀ࡛ࡁࡿࠋ
ᮏ◊✲࡛ࡣࠊㆤ་⒪ࡢࣞࢭࣉࢺࢹ࣮ࢱࢆ⏝ࡍࡿチྍࡀ
ᚓࡽࢀࡓ⚟┴↔Ⅼࢆᙜ࡚ࠊ┴ෆ࡛㉳ࡁࡓᥦ౪యࡼࡿ
ㆤࢧ࣮ࣅࢫࡢᥦ౪㛤ጞࡢᙳ㡪ࢆศᯒࡍࡿࠋ
ࡇࡇ࡛ࡣ≉ࠊᒃᏯ⣔ࢧ࣮ࣅࢫࡢ୍ࡘ࡛࠶ࡿ㏻ᡤࣜࣁࣅࣜࢸ
࣮ࢩࣙࣥࢆศᯒᑐ㇟ࡍࡿࠋ㏻ᡤࣜࣁࣅࣜࢸ࣮ࢩࣙࣥࡣࠊᒃ
Ꮿせㆤ⪅ࡢᚰ㌟ࡢᶵ⬟ࡢ⥔ᣢᅇࢆᅗࡾࠊ᪥ᖖ⏕άࡢ⮬❧ࢆ
ຓࡅࡿࡓࡵ⾜ࢃࢀࡿ་Ꮫ⒪ἲࡸసᴗ⒪ἲࠊࡑࡢࡢᚲせ࡞ࣜ
ࣁࣅࣜࢸ࣮ࢩࣙࣥࢆᣦࡍ㸦ㆤಖ㝤ἲ➨  ᮲➨  㡯㸧
ࠋࢧ࣮ࣅ
ࢫࡢᥦ౪యࡣࠊᇶ‽┬௧ࡼࡗ࡚་ᖌࡸࢥ࣓ࢹ࢝ࣝࡢ㓄
⨨ࡀㄢࡉࢀ࡚࠸ࡿࠋ㏻ᡤࣜࣁࣅࣜࢸ࣮ࢩࣙࣥࢆศᯒᑐ㇟ࡍࡿ
⌮⏤ࡋ࡚ࠊ ᖺࡢㆤሗ㓘ᨵᐃࡢ㆟ㄽ࠾࠸࡚ࠊ⏝⪅ࡢ
⮬❧ᨭࡢಁ㐍ࡀồࡵࡽࢀ࡚࠸ࡿࡶࠊ་⒪ಖ㝤ࡢ⥔ᣢᮇ
ࡢࣜࣁࣅࣜࢸ࣮ࢩࣙࣥࡢཷࡅධࢀඛࡋ࡚ᮇᚅࡉࢀ࡚࠸ࡿⅬ
ࡀ࠶ࡆࡽࢀࡿࠋㆤሗ㓘ᨵᐃ࡛㏻ᡤࣜࣁࣅࣜࢸ࣮ࢩࣙࣥࡀ㔜ど
ࡉࢀࡿ୍᪉ࠊᆅᇦ㛫࡛ᥦ౪యᩘࡢ᱁ᕪࡀࡁ࠸ࡢࡶᐇ࡛࠶
ࡿࠋ ᖺ  ᭶  ᪥ࡢ♫ಖ㞀ᑂ㆟ࡢㆤ⤥㈝ศ⛉ࡢ
㈨ᩱ࡛ࡣࠊせㆤ⪅  ே࠶ࡓࡾࡢㄳồᴗᡤᩘࡀ᭱ࡶᑡ࡞



࠸┴᭱ࡶከ࠸┴ࡀẚ㍑ࡉࢀ࡚࠾ࡾࠊ⣙  ಸࡢᕪࡀ࠶ࡿࡇ
ࡀࠗㆤ⤥㈝ᐇែㄪᰝ࠘
㸦ᖹᡂ  ᖺᗘ㸧ࡢࢹ࣮ࢱࡽ♧ࡉࢀ
࡚࠸ࡿࠋ
⚟┴࡛ࡣࠊ ᖺ  ᭶ࡲ࡛」ᩘࡢ⏫㸦Ọᖹᑎ⏫࣭ụ⏣⏫࣭
⨾⏫࣭࠾࠾࠸⏫㸧㏻ᡤࣜࣁࣅࣜࢸ࣮ࢩࣙࣥࡢᥦ౪యࡀ࡞
ࡗࡓࡀࠊ ᖺ  ᭶௨㝆ࠊ࠾࠾࠸⏫࡛ࠊᚑ᮶ࡽ࠶ࡗࡓㆤ
⪁ேಖタࡀ㏻ᡤࣜࣁࣅࣜࢸ࣮ࢩࣙࣥㆤண㜵㏻ᡤࣜࣁ
ࣅࣜࢸ࣮ࢩࣙࣥࡢࢧ࣮ࣅࢫᥦ౪ࢆ㛤ጞࡋࡓࠋࡇࡢࡼ࠺࡞ሙྜࠊ
ᥦ౪ࡀጞࡲࡗࡓ⏫ࡢఫேࡢㆤࢧ࣮ࣅࢫ㟂せࡢኚࡣࠊࢧ࣮ࣅ
ࢫࡢᥦ౪㛤ጞእ㒊せᅉࡢᙳ㡪ࢆཷࡅࡿࡀࠊᥦ౪ࡀ࡞࠸⏫ࡢఫ
ேࡢㆤࢧ࣮ࣅࢫ㟂せࡢኚࡣࠊእ㒊せᅉࡢᙳ㡪ࡢࡳࢆཷࡅࡿ
᥎ᐹࡉࢀࡿࠋ
ࡑࡇ࡛ᮏ◊✲࡛ࡣࠊỌᖹᑎ⏫࣭ụ⏣⏫࣭⨾⏫ࢆࢥࣥࢺ࣮ࣟ
ࣝࢢ࣮ࣝࣉ㸦㠀ධ⩌㸧
ࠊ࠾࠾࠸⏫ࢆࢺ࣮ࣜࢺ࣓ࣥࢺࢢ࣮ࣝࣉ
㸦ධ⩌㸧ࡳ࡞ࡋࠊࡑࢀࡒࢀࡢࢢ࣮ࣝࣉ࡛⏕ࡌࡿㆤ㈝⏝ࡢ
ኚࡸ་⒪㈝ࡢኚࢆศᯒࡍࡿࠋලయⓗࡣࠊ ᖺᗘ 
ᖺᗘࡢㆤ㈝⏝་⒪㈝ࡢᖹᆒ್ࡢẚ㍑ࡸࠕᕪࡢᕪศ
'LIIHUHQFH,Q'LIIHUHQFHV',' ࠖࡼࡿ᥎ᐃࡽࠊ㏻ᡤࣜ
ࣁࣅࣜࢸ࣮ࢩࣙࣥࡢᥦ౪㛤ጞࡀࡶࡓࡽࡍᙳ㡪ࢆᢕᥱࡍࡿࠋ⏝
ࡍࡿࢹ࣮ࢱࡣࠊㆤಖ㝤ࡢࣞࢭࣉࢺࢹ࣮ࢱᅜẸᗣಖ㝤ࡢࣞ
ࢭࣉࢺࢹ࣮ࢱ࡛࠶ࡿࠋ
ᮏ◊✲㛵㐃ࡍࡿඛ⾜◊✲ࡋ࡚ࠊᆅᇦෆ࡛ࡢ་⒪ᶵ㛵ࡢᐦ
ᗘ་⒪㟂せࡢ㛵ಀࢆ᳨ウࡋ࡚࠸ࡿ◊✲ࡀ࠶ࡆࡽࢀࡿ 6WDQR
 &DUOVHQDQG*U\WWH  ࠋ࠸ࡎࢀࡶ་ᖌㄏⓎ㟂せ
௬ㄝࢆ᳨ドࡍࡿࡇࢆ┠ⓗࡋࡓㄽᩥ࡛࠶ࡿࠋ=ZHLIHO%UH\HU
DQG.LIPDQQ  ࡀᣦࡍࡿࡼ࠺ࠊ་⒪ᶵ㛵ࡢᐦᗘࡀ㧗
ࡅࢀࡤࠊ⛣ື㛫ࡸᚅࡕ㛫ࡀ▷ࡃࠊᶵ㈝⏝ࡀపୗࡍࡿࡓࡵࠊ
་ᖌࡀㄏⓎࡍࡿ㟂せࡣูࠊᝈ⪅ࡀ་⒪㟂せࢆቑຍࡉࡏࡿ
ࠕ⏝ྍ⬟ᛶຠᯝ DYDLODELOLW\HIIHFW ࠖࡢᙳ㡪ࡶ⪃࠼ࡿᚲ
せࡀ࠶ࡿࠋ6WDQR   &DUOVHQDQG*U\WWH  ࡣࠊ
⏝ྍ⬟ᛶຠᯝࡼࡿࣂࢫࢆ⪃៖ࡋࡓୖ࡛་ᖌㄏⓎ㟂せ㒊
ศࢆィ ࡋࡓ◊✲࡛࠶ࡿࠋᮏ◊✲ࡣ⏝ྍ⬟ᛶຠᯝࡀㆤ㈝⏝
ࡸ་⒪㈝ࡶࡓࡽࡍᙳ㡪ࢆィ ࡋ࡚࠸ࡿࠋ
ࡲࡓࠊ⏝⪅ᥦ౪యࡢ㛫ࡢᆅ⌮ⓗ࡞ࢡࢭࢫ㛵ࡍࡿ◊
✲ࡋ࡚ࠊᓥ࣭⃝࣭᭪࣭㔝ᒣ  㧗ᶫ࣭ᑠ⏣ษ࣭ෆ
⏣  ࡀ࠶ࡆࡽࢀࡿࠋࡑࢀࡒࢀඵ⋤Ꮚᕷ⏥ᗓᕷ╔┠ࡋࠊ
ᆅ⌮ሗࢩࢫࢸ࣒ *,6 ࢆ⏝࠸࡚㧗㱋⪅ࡢᒃఫᆅᇦࡽ㏻ᡤ
ㆤタࡲ࡛ࡢ㊥㞳ࢆィ ࡋ࡚࠸ࡿࠋࡑࡢ⤖ᯝࠊྠࡌᕷෆ࡛࠶ࡗ
࡚ࡶᒃఫᆅᇦࡽ㏻ᡤㆤタࡲ࡛ࡢ㊥㞳ࡤࡽࡘࡁࡀ࠶ࡾࠊ
ඃඛⓗ࡞タ⨨ࡀồࡵࡽࢀࡿᆅᇦࡀ࠶ࡿࡇࢆᣦࡋ࡚࠸ࡿࠋ


ࢹ࣮ࢱ

ᮏ◊✲࡛ࡣࠊㆤ⤥་⒪⤥ࡢࣞࢭࣉࢺࢹ࣮ࢱࢆ⏝ࡍ
ࡿࠋ๓⪅ࡣࠊ⚟┴ᅜẸᗣಖ㝤ᅋయ㐃ྜࡀඹྠ㟁⟬ฎ⌮࡛
⟶⌮ࡍࡿㄪᰝᐈయࡢㆤ⤥➼ࣞࢭࣉࢺࢹ࣮ࢱ࡛࠶ࡿࠋࡇࡢࣞ
ࢭࣉࢺࢹ࣮ࢱࡣࠊㆤಖ㝤ࡢ⿕ಖ㝤⪅␒ྕࢆࡶࡕࠊࡘㆤಖ
㝤ࡢㆤㄆᐃࢆཷࡅ࡚࠸ࡿேࡼࡗ࡚ᵓᡂࡉࢀ࡚࠸ࡿࠋࡑࢀࡒ
ࢀࡢಶேࡘ࠸࡚ࠊࢧ࣮ࣅࢫࡢᥦ౪ᖺ᭶ࠊᛶูࠊᖺ㱋ࠊせㆤ
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ᗘࠊ㈨᱁ྲྀᚓᖺ᭶ࠊ㈨᱁႙ኻᖺ᭶ࠊࢧ࣮ࣅࢫ✀㢮ࢥ࣮ࢻࠊࢧ࣮
ࣅࢫᐇ᪥ᩘࠊィ⏬Ⅼᩘࠊಖ㝤ㄳồ㢠ࠊ⏝⪅㈇ᢸ㢠ࠊබ㈝ᮏே
㈇ᢸ㢠ࠊฟ᮶㧗་⒪㈝⏝⪅㈇ᢸ㢠ࠊබ㈝ฟ᮶㧗་⒪㈝⏝⪅
㈇ᢸ㢠࡞ࡢሗࡀྵࡲࢀ࡚࠸ࡿࠋศᯒ࡛ࡣ  ࣨ᭶࠶ࡓࡾࡢಖ
㝤ㄳồ㢠ࢆ⏝ࡍࡿࠋ ᖺ  ᭶㏻ᡤࣜࣁࣅࣜࢸ࣮ࢩࣙࣥࡢ
ᥦ౪ࡀ࠾࠾࠸⏫࡛ጞࡲࡗ࡚࠸ࡿࡇࡽࠊࡑࡢ๓ᚋ  ᖺ╔┠
ࡍࡿࡓࡵࠊ ᖺ  ᭶ࡽ  ᖺ  ᭶ࡢ⤥ศࡢ᭶ḟࢹ࣮ࢱ
ࢆ⏝ࡍࡿࠋ
ᚋ⪅ࡣࠊ⚟┴ᅜẸᗣಖ㝤ᅋయ㐃ྜࡀඹྠ㟁⟬ฎ⌮࡛⟶
⌮ࡍࡿㄪᰝᐈయࡢ་⛉࣭ṑ⛉࣭ㄪศࡢࣞࢭࣉࢺࢹ࣮ࢱࡢ࠺ࡕࠊ
་⒪ሗ࣭᭶ูཷデືྥㄪᰝࢆ⏝ࡍࡿࠋ
 ᖺ  ᭶ࡽ 
ᖺ  ᭶ࡲ࡛  ࣨ᭶࡛ࡶᅜಖຍධ⪅࡛࠶ࡗࡓேࡀࡍ࡚ᢳฟࡉ
ࢀ࡚࠸ࡿࢹ࣮ࢱ࡛ࠊࡇࡇ࡛ࡣ  ᖺ  ᭶ࡽ  ᖺ  ᭶ࡢࣞ
ࢭࣉࢺࢹ࣮ࢱࢆ⏝ࡍࡿࠋ≉ධ㝔እࢹ࣮ࢱࡢධ㝔እ㸦デ⒪༊
ศ㸧ࡢ་⒪㈝╔┠ࡍࡿࠋ
ศᯒ࡛ࡣࠊせㆤ  ࡽせㆤ  ࡢ⏝⪅ࢆᑐ㇟ࡍࡿ㏻ᡤ
ࣜࣁࣅࣜࢸ࣮ࢩࣙࣥࡑࢀ௨እࡢㆤࢧ࣮ࣅࢫࠊཧ⪃ࡋ࡚せ
ᨭ  せᨭ  ࡢ⏝⪅ࢆᑐ㇟ࡍࡿㆤண㜵㏻ᡤࣜࣁࣅࣜ
ࢸ࣮ࢩࣙࣥࡑࢀ௨እࡢㆤࢧ࣮ࣅࢫ↔Ⅼࢆᙜ࡚ࡿࠋ㏻ᡤ
ࣜࣁࣅࣜࢸ࣮ࢩࣙࣥ௨እࡢㆤࢧ࣮ࣅࢫࡋ࡚ࠊ㏻ᡤࣜࣁࣅࣜ
ࢸ࣮ࢩࣙࣥྠᵝࠊ᪥ᖖⓗ⏝ࡉࢀࡿㆤࢧ࣮ࣅࢫࢆ⪃࠼
ࡿࠋᑐ㇟ࡍࡿࡢࡣࠊゼၥㆤࠊゼၥධᾎㆤࠊゼၥ┳ㆤࠊゼ
ၥࣜࣁࣅࣜࢸ࣮ࢩࣙࣥࠊ㏻ᡤㆤࠊ▷ᮇධᡤ⏕άㆤࠊ▷ᮇධ
ᡤ⒪㣴ㆤ㸦ㆤ⪁ேಖタ㸧
ࠊ▷ᮇධᡤ⒪㣴ㆤ㸦ㆤ⒪
㣴ᆺ་⒪タ➼㸧
ࠊᒃᏯ⒪㣴⟶⌮ᣦᑟࠊኪ㛫ᑐᛂᆺゼၥㆤࠊ
ㄆ▱ᑐᛂᆺ㏻ᡤㆤ࡛࠶ࡿࠋࡲࡓࠊㆤண㜵㏻ᡤࣜࣁࣅࣜࢸ
࣮ࢩࣙࣥ௨እࡢㆤࢧ࣮ࣅࢫࡶྠᵝ࡛ࠊᑐ㇟ࡍࡿࡢࡣࠊㆤ
ண㜵▷ᮇධᡤ⏕άㆤࠊㆤண㜵▷ᮇධᡤ⒪㣴ㆤ㸦ㆤ⪁ே
ಖタ㸧
ࠊㆤண㜵▷ᮇධᡤ⒪㣴ㆤ㸦ㆤ⒪㣴ᆺ་⒪タ
➼㸧
ࠊㆤண㜵ᒃᏯ⒪㣴⟶⌮ᣦᑟࠊㆤண㜵ゼၥㆤࠊㆤண
㜵ゼၥධᾎㆤࠊㆤண㜵ゼၥ┳ㆤࠊㆤண㜵ゼၥࣜࣁࣅࣜࢸ
࣮ࢩࣙࣥࠊㆤண㜵ㄆ▱ᑐᛂᆺ㏻ᡤㆤ࡛࠶ࡿࠋ
ศᯒ࡛ࡣࠊ࠾࠾࠸⏫ࡢᶆᮏࢆࢺ࣮ࣜࢺ࣓ࣥࢺࢢ࣮ࣝࣉࡋࠊ
Ọᖹᑎ⏫࣭ụ⏣⏫࣭⨾⏫ࡢᶆᮏࢆࢥࣥࢺ࣮ࣟࣝࢢ࣮ࣝࣉࡋ
࡚ᢅ࠺ࠋࡲࡓࠊ ṓ௨ୖࡢᶆᮏ㝈ᐃࡋ࡚ศᯒࡍࡿࠋ


ศᯒ⤖ᯝࡢࡲࡵ
 
ศᯒࡢ⤖ᯝࠊࡁࡃࡘࡢⅬࡀほᐹࡉࢀࡓࠋ➨୍ࠊ㏻ᡤࣜ
ࣁࣅࣜࢸ࣮ࢩࣙࣥࡢࢧ࣮ࣅࢫᥦ౪ࡀጞࡲࡿࡇ࡛ࠊᥦ౪ࡉࢀࡓ
࠾࠾࠸⏫࡛ࡣࠊ㏻ᡤࣜࣁࣅࣜࢸ࣮ࢩࣙࣥࡢಖ㝤ㄳồ㢠ࡀቑຍࡍ
ࡿ୍᪉ࠊࡢ᪥ᖖⓗ࡞ㆤࢧ࣮ࣅࢫࡢྜィࡢಖ㝤ㄳồ㢠ࡀῶᑡ
ࡍࡿࡇࡀࢃࡗࡓࠋᥦ౪ࡉࢀ࡚࠸࡞࠸Ọᖹᑎ⏫࣭ụ⏣⏫࣭⨾
⏫࡛ࡣࠊࡇࡢ࣋ࣥࢺࡢ๓ᚋ࡛ࡢኚࡀᑠࡉࡗࡓࡇࡽࠊ
࠾࠾࠸⏫࡛ࡢቑ㢠࣭ῶ㢠ࡣࠊ㏻ᡤࣜࣁࣅࣜࢸ࣮ࢩࣙࣥࡢᥦ౪㛤
ጞࡢᙳ㡪ࢆཷࡅ࡚࠸ࡿ⪃࠼ࡽࢀࡿࠋ
 ᖺᗘ  ᖺᗘࡢẚ㍑࠾࠸࡚ࠊ࠾࠾࠸⏫࡛ࡣࠊ㏻ᡤ
ࣜࣁࣅࣜࢸ࣮ࢩࣙࣥࡣ  ࣨ᭶࠶ࡓࡾᖹᆒࡋ࡚⣙  ࡢቑຍ
ࡀ࠶ࡗࡓࡀࠊࡢㆤࢧ࣮ࣅࢫࡢ⥲㢠ࡣᖹᆒࡋ࡚⣙  ࡢ
ῶᑡࡀ࠶ࡗࡓࠋࡑࡢࡓࡵࠊ㏻ᡤࣜࣁࣅࣜࢸ࣮ࢩࣙࣥࡢㆤ
ࢧ࣮ࣅࢫࡢྜィࢆࡳࡓሙྜࡣ⣙  ࡢῶ㢠ࡀ㉳ࡁࡓࡇ
࡞ࡿࠋࡲࡓࠊ་⒪㈝ࡣࠊ࠾࠾࠸⏫Ọᖹᑎ⏫࣭ụ⏣⏫࣭⨾
⏫࡛ࡣࠊ࠸ࡎࢀࡶ⣙  ⛬ᗘࡢቑ㢠ࡀ㉳ࡁ࡚࠾ࡾࠊ㏻ᡤ
ࣜࣁࣅࣜࢸ࣮ࢩࣙࣥࡢࢧ࣮ࣅࢫ㛤ጞࡣ⊂❧ࡋࡓኚື࡛࠶ࡿ
⪃࠼ࡽࢀࡿࠋ㏻ᡤࣜࣁࣅࣜࢸ࣮ࢩࣙࣥ㏻ᡤࣜࣁࣅࣜࢸ࣮ࢩ
ࣙࣥ௨እࡘ࠸࡚ࡣࠊࢺ࣮ࣅࢵࢺࣔࢹࣝࡼࡿ᥎ᐃࡶ⾜ࡗ࡚࠾
ࡾࠊࡑࢀࡽࡢ᥎ᐃ⤖ᯝࡶࠊᖹᆒ್ࢹ࣮ࢱ࡛ほᐹࡉࢀࡓᐇྠ
ᵝࡢࡇࢆ♧ࡋ࡚࠸ࡿࠋ
➨ࠊ㏻ᡤࣜࣁࣅࣜࢸ࣮ࢩࣙࣥ௨እࡢㆤࢧ࣮ࣅࢫ࡛ࡣࠊ



㏻ᡤࣜࣁࣅࣜࢸ࣮ࢩࣙࣥྠᵝಖ㝤ㄳồ㢠ࡀቑຍࡋࡓㆤ
ࢧ࣮ࣅࢫࠊ㏫ῶᑡࡋࡓㆤࢧ࣮ࣅࢫࡀ࠶ࡿࡇࡀほᐹࡉࢀ
ࡓࠋቑຍࡋࡓࡶࡢࡣ▷ᮇධᡤ⒪㣴ㆤ㸦ㆤ⪁ேಖタ㸧࡛
࠶ࡾࠊῶᑡࡋࡓࡶࡢࡣゼၥㆤࠊゼၥ┳ㆤࠊ㏻ᡤㆤࠊ▷ᮇධ
ᡤ⏕άㆤࠊᒃᏯ⒪㣴⟶⌮ᣦᑟ࡛࠶ࡿࠋῶᑡࡋࡓࡶࡢࡢ࠺ࡕࠊ
㏻ᡤㆤࡣ㏻ᡤࣜࣁࣅࣜࢸ࣮ࢩࣙࣥ㒊ศⓗࢧ࣮ࣅࢫෆᐜ
ࡀ㏆࠸ࡇࡀᙳ㡪ࡋ࡚࠸ࡿ⪃࠼ࡽࢀࡿࠋࡑࡢࡓࡵࠊ୧⪅ࡣ
⏝⪅ࡗ࡚ࡣ௦᭰㈈ࡋ࡚ࡢᛶ᱁ࢆࡶࡗ࡚࠸ࡿࡇࡀ᥎
ࡉࢀࡿࠋ
௨ୖࡢࡇࡼࡾࠊ᪂ࡓ࡞ᥦ౪యࡀㆤࢧ࣮ࣅࢫࡢᥦ౪ࢆ㛤
ጞࡍࡿࡇ࡛ᆅ⌮ⓗࢡࢭࢫࡀᨵၿࡉࢀࡿࠊ᪂ࡓ࡞ㆤࢧ࣮
ࣅࢫࡢ㈝⏝ࡀቑ࠼ࡿࡶࠊ㈝⏝ࢆῶࡽࡍㆤࢧ࣮ࣅࢫࡀ࠶
ࡾࠊㆤ㈝⏝య࡛ࡳࡓሙྜࡣࠊ㈝⏝ࡀῶᑡࡋ࡚࠸ࡿࡇࡀ
ࢃࡗࡓࠋࡇࢀࡣࠊ㑅ᢥྍ⬟࡞ㆤࢧ࣮ࣅࢫࡢ✀㢮ࡀቑ࠼ࡓࡇ
࡛ࠊ⏝⪅ࡀࡼࡾ⮬ศࡗ࡚㐺ษ࡞⤌ࡳྜࢃࡏ࡞ࡿࡼ࠺
⏝ࡍࡿㆤࢧ࣮ࣅࢫࡢ✀㢮ࢆኚࡉࡏࡓࡓࡵࠊయࡢ㈝⏝ࡀ
ῶᑡࡋࡓ⪃࠼ࡽࢀࡿࠋ
◊✲ୖࡢᚋࡢㄢ㢟ࡋ࡚ࡣࠊࡁࡃ  Ⅼ࠶ࡆࡿࡇࡀ
࡛ࡁࡿࠋ➨୍ࠊ་⒪㈝㛵ࡋ࡚ࡣࡼࡾṇ☜ࡉࢆྥୖࡉࡏࡿࡓ
ࡵࠊಶே ,' ࢆ࣐ࢵࢳࣥࢢࡉࡏ࡚ཝᐦ㆟ㄽࡍࡿᚲせࡀ࠶ࡿࠋ
➨ࠊᅇࡢಖ㝤ㄳồ㢠ࡢኚືࡀ୍ⓗ࡞ࡶࡢ࡞ࡢࠊ⥅⥆
ⓗ࡞ࡶࡢ࡞ࡢࠊ㆑ูࡍࡿᚲせᛶࡀ࠶ࡿࠋࡓ࠼ࡤࠊ ᖺᗘ
  ᖺᗘ௨㝆ࡢࢹ࣮ࢱࡢ᳨ドࢆࡍࡿࡇ࡛ࠊᣢ⥆ᛶࡘ࠸
࡚㆟ㄽࡍࡿࡇࡀ࡛ࡁࡿࠋࡑࡋ࡚➨୕ࠊ⏝ࡍࡿㆤࢧ࣮ࣅ
ࢫࡢኚࡀࡑࡢᚋࡢᗣ≧ែ࠼ࡿᙳ㡪ࡘ࠸࡚ࡶ㆟ㄽࡋ
࡚࠸ࡃᚲせࡀ࠶ࡿ⪃࠼ࡽࢀࡿࠋ


ཧ⪃ᩥ⊩

&DUOVHQ ) DQG *U\WWHQ -   ͆0RUH SK\VLFLDQV
LPSURYHG DYDLODELOLW\ RU LQGXFHG GHPDQG"͇ +HDOWK
(FRQRPLFV  SS
6WDQR 0   ͆$Q DQDO\VLV RI WKH HYLGHQFH RQ
FRPSHWLWLRQ LQ WKH SK\VLFLDQ VHUYLFHV PDUNHWV͇
-RXUQDORI+HDOWK(FRQRPLFV  SS
=ZHLIHO 3 %UH\HU ) DQG .LIPDQQ 0  
͆3K\VLFLDQVDVVXSSOLHUVRIPHGLFDOVHUYLFHV͇+HDOWK
(FRQRPLFV2[IRUG8QLYHUVLW\3UHVVSS
ᓥຮ࣭⃝ᩥ࣭᭪ගோ࣭㔝ᒣಟ  ࠕᆅ⌮ሗࢩࢫࢸ
࣒ࢆ⏝࠸ࡓ㏻ᡤㆤタࡢᆅᇦ㧗㱋⪅ࡢᆅ⌮ⓗࢡࢭࢫ
᥎ィࡢヨࡳࠖࠗ᪥ᮏබ⾗⾨⏕㞧ㄅ࠘  SS
㧗ᶫ⨾ಖᏊ࣭ᑠ⏣ษ㝧୍࣭ෆ⏣༤அ  ࠕᆅ⌮ሗࢩࢫࢸ
࣒ *,6 ࢆ⏝ࡋࡓㆤࢧ࣮ࣅࢫタࡢ㓄⨨㛵ࡍࡿ᳨ウ
㸫⏥ᗓᕷࡢ㏻ᡤㆤタࢆࡋ࡚ࠖࠗᒣ┴❧Ꮫ
┳ㆤᏛ㒊⣖せ࠘SS
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≉ᐃᗣデᰝ⤖ᯝࡽࡳࡓ⚟┴Ẹࡢᗣᗘ


㕥ᮌர㸦Ꮫ⩦㝔Ꮫ⤒῭Ꮫ㒊㸧
ࠊᒾᮏᗣᚿ㸦ᮾிᏛᏛ㝔⤒῭Ꮫ◊✲⛉㸧
ࠊ⏣㐨⏕㸦୰ிᏛ⤒῭Ꮫ㒊㸧
ࠊ୧
ゅⰋᏊ㸦ᐩᒣᏛ⤒῭Ꮫ㒊㸧 

Wataru Suzuki (Gakushuin University), Yasushi Iwamoto (the University of Tokyo), Michio Yuda (Chukyo University), and
Ryoko Morozumi (the University of Toyama)


⚟┴ࡢᖹᆒᑑࡣ⏨ዪࡶᅜࢺࢵࣉࢡࣛࢫ ࡛࠶ࡾࠊ
᪥ᮏࢆ௦⾲ࡍࡿᗣ㛗ᑑ┴ࡋ࡚▱ࡽࢀ࡚࠸ࡿࠋࡑࡢᗣ㛗ᑑ
ࡢせᅉࢆ᥈ࡿࡓࡵࠊࡇࢀࡲ࡛ᵝࠎ࡞ഃ㠃ࡽศᯒࡀ࡞ࡉࢀ࡚ࡁ
ࡓࡀࠊᐈほⓗ࡞ᗣデᰝࢹ࣮ࢱࡽࡢホ౯ࡋ࡚ࡣࠊ㝈ࡽࢀࡓ
ᑐ㇟ᆅᇦࠊ㝈ࡽࢀࡓࢧࣥࣉࣝᩘ࡛⾜ࢃࢀࡓᅜẸᗣ࣭ᰤ㣴ㄪᰝ
㸦⚟┴ศ㸧
ࠊ┴Ẹᗣ࣭ᰤ㣴ㄪᰝࡢㄪᰝሗ࿌ࡀ࠶ࡿࡢࡳ࡛ࠊ
ᚲࡎࡋࡶ༑ศ࡞ࡶࡢࡣゝ࠼࡞ࡗࡓ ⚟┴   ࠋ
ᮏ✏ࡣࠊᖹᡂ  ᖺᗘࡼࡾ  ṓࡽ  ṓࡢ┴Ẹࡀ≉ᐃᗣ
デᰝ㸦௨ୗࠊ≉ᐃ᳨デ㸧ࡢᑐ㇟࡞ࡾࠊつᶍ࡞ࢹ࣮ࢱࡀ㞟
ྍ⬟࡞ࡗࡓࡇ╔┠ࡋࠊ≉ᐃ᳨デ⤖ᯝࡽࡢᗣᗘࡢホ౯
ࢆ⾜࡞࠺ࡇࡋࡓࠋศᯒᑐ㇟࡞ࡿࢧࣥࣉࣝࡣࠊྛᕷ⏫ࡢᅜ
Ẹᗣಖ㝤ຍධ⪅ࡢ࠺ࡕࠊᖹᡂ  ᖺᗘ≉ᐃ᳨デࢆཷデࡋࡓ
ᩘ㸦 ே㸧࡛࠶ࡿࠋ
 ⏝࠸ࡿࢹ࣮ࢱࡣࠊ⚟┴ྛᕷ⏫ࡢᅜẸᗣಖ㝤㸦௨ୗࠊᅜಖ㸧
ຍධ⪅ࡢ࠺ࡕࠊᖹᡂ  ᖺᗘ≉ᐃ᳨デࢆཷデࡋࡓேࠎࡢ᳨ᰝ
್ࢹ࣮ࢱ࡛࠶ࡿࠋᖹᡂ  ᖺᗘཷデ⪅ࡢᩘศࢆࠊྛᕷ⏫ࡢࡈ
༠ຊ࣭ࡈチྍࡢୗࠊ⚟┴ᅜẸᗣಖ㝤ᅋయ㐃ྜࡼࡾࢹ࣮
ࢱࡢᥦ౪ࢆཷࡅࠊศᯒࢆ⾜ࡗࡓࠋࡲࡓࠊᚲせᛂࡌ࡚ࠊᑐ㇟⪅
ࡢ་⒪ಖ㝤ࣞࢭࣉࢺࢹ࣮ࢱࢆ࣐ࢵࢳࣥࢢࡉࡏศᯒࡋࡓࠋ
་⒪ಖ㝤ࣞࢭࣉࢺࢹ࣮ࢱࡣࠊලయⓗࠊ
ࠕ᪂ඹ㟁࣭᭶ูཷデື
ྥㄪᰝ㸦௨ୗࠊ$ ࢹ࣮ࢱ㸧
ࠖ
ࠊ
ࠕ᪂ඹ㟁࣭യู➼ཷデືྥㄪᰝ㸦௨
ୗࠊ% ࢹ࣮ࢱ㸧
ࠖࡢ  ✀㢮ࡀ࠶ࡿࠋ๓⪅ࡢ $ ࢹ࣮ࢱࡣẖ᭶ࡢᅜ
ಖຍධ⪅ࡢᨭᡶ࠸ㄳồ᭩ࢆࢹ࣮ࢱࡋࡓࡶࡢ࡛ࠊධ㝔ࠊእ᮶ࠊ
ṑ⛉ࠊㄪࡢྛ་⒪㈝ࡀ⣽┠ࢃࡓࡗ࡚㞟ྍ⬟࡛࠶ࡿࠋࢧࣥ
ࣉࣝᑐ㇟ࡣᖹᡂ  ᖺ  ᭶ᅜಖຍධ⪅࡛࠶ࡗࡓேࠎࢆ㏣㊧ࡋ
࡚࠸ࡿࡓࡵࠊᖹᡂ  ᖺᗘࡢᅜಖຍධ⪅ဨ࡛ࡣ࡞࠸ࠋศᯒ࡛
ࡣᖹᡂ  ᖺࡢ  ᖺศࡢ་⒪㈝ࢆྜ⟬ࡋ࡚⏝࠸࡚࠸ࡿࠋᚋ⪅ࡢ %
ࢹ࣮ࢱࡣࠊᖹᡂ  ᖺ  ᭶་⒪ᶵ㛵ࢆཷデࡋࡓᅜಖຍධ⪅
ࡘ࠸࡚ࠊྡ࡞ࡢヲ⣽ࢆㄪᰝࡋࡓࢹ࣮ࢱ࡛࠶ࡿࠋࢧࣥࣉࣝ
ᑐ㇟ࡣᖹᡂ  ᖺ  ᭶ᅜಖຍධ⪅࡛࠶ࡗࡓேࠎࢆ㏣㊧ࡋ࡚࠸
ࡿࡓࡵࠊᖹᡂ  ᖺᗘࡢᅜಖຍධ⪅ဨ࡛ࡣ࡞࠸ࡋࠊᖹᡂ  ᖺ
 ᭶ࡢ↓ཷデ⪅ศࡣ㝖ࢀ࡚࠸ࡿࠋ
 ศᯒ⤖ᯝࡣࠊḟࡢ  ࡘࡲࡵࡽࢀࡿࠋ

 ᳨ᰝ್ࡢᅜࡢẚ㍑
యࡋ࡚ᅜẚࡋ࡚ࣜࢫࢡ⩌ࡢྜࡣపࡃࠊ⚟┴Ẹࡢ
ᗣᗘࡀ㧗࠸ࡇࡀࢃࡿࠋ≉ᚩࡋ࡚ࡣࠊ⾑ᅽ㛵㐃ࠊ⢾ᒀ㛵㐃
ࡢ᳨ᰝ್ࡢⰋࡉࡀ㝿❧ࡘ୍᪉ࠊࢥࣞࢫࢸ࣮ࣟࣝࠊ⾑ᾮ㛵ಀࡢ᳨
ᰝ್ⱝᖸࡢㄢ㢟࠶ࡿࡇࡀࢃࡗࡓࠋ
ࡲࡓࠊⱝ࠸ୡ௦࡛ࡣᅜࡼࡾࡶࣜࢫࢡ⩌ࡢྜࡀ㧗࠸㡯┠ࡀࡸ
ࡸከࡃࠊ⥲ࡌ࡚ぢ࡚ࠊᖺ㱋ᒙࡀ㧗࠸࠺ࡀࠊᅜẚ࡛ࡢᗣᗘ
ࡀ㧗࠸࠸࠼ࡿࠋ

 ࣜࢫࢡ⩌ࡢᅜࡢẚ㍑
᳨ᰝ್ࡽࠊ࣓ࢱ࣎ࣜࢵࢡࢩࣥࢻ࣮࣒ࣟࠊ⢾ᒀࠊ㧗⾑ᅽࠊ⬡
㉁␗ᖖࡢุᐃ⪅ࡢྜࢆィ⟬ࡋࠊᅜẚ㍑ࡍࡿࠊ⚟┴
ࡢᗣᗘࡀ㝿❧ࡗ࡚㧗࠸ࡇࡀࢃࡿࠋ
࠶࠼࡚ὀពࢆせࡍࡿࡍࢀࡤࠊ ṓ௦࡛ࡢ࣓ࢱ࣎ࣜࢵࢡࢩࣥࢻ
ุ࣮࣒ࣟᐃ⪅ࡀࡸࡸᅜࢆୖᅇࡿࡇࠊ⬡㉁㛵ಀ࡛ࡸࡸ᭹⸆
⋡ࡀ㧗࠸ᖺ㱋ᒙࡀ࠶ࡿ࠸ࡗࡓⅬ⛬ᗘ࡛࠶ࡿࠋ




 ᕷ⏫ูࡢ᳨ᰝ್ࡢẚ㍑
ุᐃࣜࢫࢡ⩌ࡢྜࡀ㧗࠸ᆅᇦࡣࠊྛ᳨ᰝ್ࡈࠊᆅᇦⓗ࡞
೫ࡾࡀぢࡽࢀࡿࡇࡀࢃࡗࡓࠋ
ࡲࡓࠊ࡚ࡢ᳨ᰝ್ุ࡛ᐃࣜࢫࢡࡀ㧗࠸࠸࠺ᕷ⏫ࡀ࠶ࡿ࠸
࠺ࢃࡅ࡛ࡣ࡞ࡃࠊࡑࢀࡒࢀࡢᕷ⏫୍࡛㛗୍▷ࡀ࠶ࡿࡇࡀࢃ
ࡗࡓࠋ

 ᳨ᰝ್་⒪㈝ࡢ㛵ಀࡢศᯒ
་⒪㈝ᗣᗘࡢ㛫ࡢ⤫ィⓗ࡞㛵ಀ㸦ᅇᖐศᯒ㸧ࡽࠊ⚟┴
Ẹࡢᗣᗘࡀᅜẚ㍑ࡋ࡚Ⰻ࠸ࡇࡼࡗ࡚ࠊࡢ⛬ᗘࠊ་
⒪㈝ࡀ⦰ῶࡉࢀ࡚࠸ࡿࡢࠊࡑࡢ⠇⣙㢠ࢆホ౯ࡍࡿࡇࡀฟ᮶
ࡿࠋ
ࡇࢀࢆࡶࠊྛᖺ㱋ᒙࡢ⥲་⒪㈝ࢆࡢ⛬ᗘᢲࡋୗࡆ࡚࠸ࡿ
ᐃ㔞ࡍࡿࠊ ṓ௦ࡢ་⒪㈝ࢆ㸫ࠊ ṓ௦ࡢ་⒪㈝
ࢆ㸫㸣ࠊ ṓ௦ࡢ་⒪㈝ࢆ㸫㸣ࠊ ṓࡢ་⒪㈝ࢆ㸫
㸣ࠊࡑࢀࡒࢀ  ⛬ᗘ๐ῶ࡛ࡁ࡚࠸ࡿࡇࡀࢃࡿࠋ

  ≉ᐃデᮍཷデ⪅ཷデ⪅࠾ࡅࡿ་⒪㈝ẚ㍑
୍ேᙜࡓࡾᖺ㛫⥲་⒪㈝ࡘ࠸࡚ࠊཷデ⪅ᮍཷデ⪅ࡢᕪࢆẚ
㍑ࡍࡿࠊᮍཷデ⪅ࡢ⥲་⒪㈝ࡣᖹᆒ࡛  ࡛࠶ࡿࡢ
ᑐࡋ࡚ࠊཷデ⪅ࡣ  ࡛࠶ࡾࠊᮍཷデ⪅ࡀ  ㏆ࡃୖᅇ
ࡗ࡚࠸ࡿࡇࡀࢃࡗࡓࠋ ࡇࢀࡣࠊධ㝔ࠊእ᮶࠸ࡗࡓ⣽┠
ศࡅ࡚ࡶࠊṑ⛉௨እࡣྠᵝࡢഴྥ࡞ࡗ࡚࠸ࡿࠋ

 ≉ᐃデᮍཷデ⪅ࡢ᪉ࡀࠊཷデ⪅ࡼࡾࡶ་⒪㈝ࡀ㧗࠸࠸࠺
Ⅼࡘ࠸࡚ࡣࠊゎ㔘ࡸࡸὀពࡍࡿᚲせࡀ࠶ࡿࠋ
୍ࡘࡢゎ㔘ࡣࠊᮍཷデ⪅ࡣᗣ≧ែࡀᝏ࠸ࡇࢆ▱ࡽࡎࠊ≧
ἣࢆᝏࡉࡏ࡚ከ㢠ࡢ་⒪㈝ࢆⓎ⏕ࡋ࡚࠸ࡿ࠸࠺ࡶࡢ࡛࠶
ࡿࡀࠊࡑࢀ௨እࡶࡉࡲࡊࡲ࡞ྍ⬟ᛶࡀ࠶ࡿࠋ࠼ࡤࠊᮍཷデ
⪅ࡣධ㝔ᝈ⪅ࡀඖࠎከ࠸ࡢ࡛㸦ᖹᆒධ㝔᪥ᩘࠊධ㝔☜⋡ࡀཷ
デ⪅ࡼࡾࡶ㧗࠸㸧
ࠊձデ⾜ࡃࡇࡀ࡛ࡁ࡞࠸ࠊࡶࡋࡃࡣղ
ධ㝔᳨࡛ᰝࢆ⾜࡞ࡗ࡚ᗣ≧ែࡀࡼࡃศࡗ࡚࠸ࡿࡽࠊデ
⾜࡞࠸࠸࠺ྍ⬟ᛶࡶ࠶ࡿࠋࡑࡇ࡛ࠊ㛗ᮇධ㝔ࡢࢧࣥࣉࣝ
ࢆ㝖࠸ࡓࢹ࣮ࢱࡢศᯒࢆ⾜ࡗࡓࡀࠊࡸࡣࡾ  ⛬ᗘᮍཷデ⪅ࡢ
་⒪㈝ࡀ㧗࠸ࡇࡣኚࢃࡽ࡞࠸ࡇࡀࢃࡗࡓࠋࡋࡓࡀࡗ࡚ࠊ
ᮍཷデ⪅ࡢ་⒪㈝ࡀ㧗࠸ࡇࡣࠊධ㝔࡛㛫ⓗไ⣙ࡀ࠶ࡿ࠸
࠺㠃ࡽࡔࡅ࡛ࡣゎ㔘࡛ࡁࡎࠊࡸࡣࡾࠊᗣ≧ែࢆᢕᥱࡏࡎ
㔜⠜ࡋ࡚࠸ࡿᝈ⪅ࡀ࠸ࡿྍ⬟ᛶࢆྰᐃࡍࡿࡇࡣฟ᮶࡞࠸ࠋ

ࡑࡢࠊ≉ᐃデཷデ⪅ᮍཷデ⪅࡛ࠊࡑࢀࡒࢀࡢࡼ࠺࡞
ࡀከ࠸ࡢࢆศᯒࡍࡿࠊධ㝔ࠊእ᮶ࡶᮍཷデ⪅ࡢ᪉
ࡀ㔜⠜࡞ᝈࡢྜࡀ㧗࠸ࡇࡀࢃࡗࡓࠋ
 ࡉ࡚ࠊᮏศᯒࡽᚓࡽࢀࡿ⤖ㄽࢆࡲࡵࡿࠊᴫࡡḟࡢࡼ࠺
࡞ࢁ࠺ࠋ≉ᐃデࡢ᳨ᰝ್࠾ࡅࡿࣜࢫࢡ⩌ࡢྜࠊ࣓ࢱ࣎
ࣜࢵࢡࢩࣥࢻ࣮࣒ࣟ࡞ࡢุᐃ⪅ࡢྜࢆࠊ⚟┴ࡢᖹᡂ 
ᖺࡢ≉ᐃデཷデ⪅㸦ᩘ㸧࠾ࡅࡿ᳨ᰝ್ࠊᅜ㸦 ᖺᗘ
ᅜẸᗣ࣭ᰤ㣴ㄪᰝ⤖ᯝ㸧࡛ẚ㍑ࡋࡓࡇࢁࠊ⚟┴ࡢᗣ
ᗘࡢ㧗ࡉࡀ㝿❧ࡗ࡚࠸ࡿࡇࡀࢃࡗࡓࠋ≉ࠊ⾑ᅽࡸ⢾ᒀࠊ
࣓ࢱ࣎ࣜࢵࢡࢩࣥࢻ࣮࣒ࣟ࡞ᑐࡍࡿࣜࢫࢡࡣࠊ⚟┴࡛㠀
ᖖప࠸ࠋ୍᪉࡛ࠊࢥࣞࢫࢸ࣮ࣟࣝ➼ࡢ⬡㉁㛵ಀࡸ㉥⾑⌫ᩘࠊ
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࣐࣊ࢺࢡࣜࢵࢺ࠸ࡗࡓ⾑ᾮ㛵ಀࡢ್ࡣࡸࡸᅜࢆୗᅇࡿࡶ
ࡢࡶᏑᅾࡋ࡚࠸ࡿࠋࡲࡓࠊࡕࡽ࠸࠼ࡤⱝ࠸ᖺ㱋ᒙࡼࡾࡶ
ᖺ㓄ࡢᖺ㱋ᒙࡢ᪉ࡀᅜẚ㍑ࡋࡓᗣᗘࡣ㧗࠸ഴྥ࠶ࡿࠋ
ࡉࡽࠊᕷ⏫ูࡢࣜࢫࢡࡣ࡞ࡾᆅᇦⓗ࡞≉ᚩࡀࡳࡽࢀ࡚࠾
ࡾࠊᚋࡢᗣቑ㐍ᨻ⟇ࡢㄢ㢟ࢆᾋࡧୖࡀࡽࡏࡿࡇ࡞ࡗ
ࡓࠋ
 ḟࠊ⚟┴ࡢᗣᗘࡀ㧗࠸ࡇࡼࡗ࡚ࠊ⚟┴ࡢ་⒪㈝
ࢆࡢ⛬ᗘ⦰ῶ࡛ࡁ࡚࠸ࡿ࠸࠺Ⅼࢆᐃ㔞ⓗホ౯ࡋࡓ
ࡇࢁࠊྛᖺ㱋ᒙࡶ  ⛬ᗘࠊ་⒪㈝ࢆ⠇⣙࡛ࡁ࡚࠸ࡿࡇ
ࡀࢃࡗࡓࠋᚋࡉࡽᗣᗘࢆ㧗ࡵࢀࡤࠊ་⒪㈝ࢆ⦰ῶࡍࡿ
ࡇࡀྍ⬟࡛࠶ࢁ࠺ࠋ 
᭱ᚋࠊ≉ᐃデࡢཷデ⪅ᮍཷデ⪅ࡢ་⒪㈝ࢆẚ㍑ࡋࡓ⤖ᯝࠊ
ᮍཷデ⪅ࡢ᪉ࡀ   ⛬ᗘࠊ་⒪㈝ࡀ㧗࠸ࡇࡀࢃࡗࡓࠋධ
㝔ࡀ㛗࠸ࡇࡼࡗ࡚≉ᐃデࡀཷࡅࡽࢀ࡞࠸ேࢆ㝖࠸࡚ࡶࠊ
ࡇࡢ⤖ᯝࡣ㡹࡞ഴྥࢆᣢࡗ࡚࠸ࡿࠋᅜಖࡢデཷデ⋡ࡣ୍⯡
ⓗప࠸ࡀࠊᮍཷデ⪅ࡣ࡞ࡽࡎࡋࡶᗣ࡞ேࡤࡾ࡛ࡣ࡞ࡃࠊ
ᝈࢆᣢࡗ࡚࠸ࡿேࠎࡶྵࢇ࡛࠾ࡾࠊᗣ≧ែࢆᢕᥱࡋ࡞࠸ࡤ
ࡾᮍཷデ⪅ࡢ≧ࡀ㔜⠜ࡍࡿྍ⬟ᛶࡶྰᐃ࡛ࡁ࡞࠸ࠋᅜ
ಖࡢデཷデ⋡ࢆ㧗ࡵࡿດຊࡣࠊᚋࠊ⥅⥆ⓗ⾜࡞ࡗ࡚ࡺࡃ
ࡁࡶࡢ⪃࠼ࡽࢀࡿࠋ

㸺ཧ⪃ᩥ⊩㸼
⚟┴  ࠕࡩࡃ࠸ࡢᗣ㛗ᑑࡢㅦゎࡁ̿⚟┴ᗣ㛗ᑑㄪ
ᰝศᯒሗ࿌᭩㸫ࠖ
⚟┴  ࠕ⚟┴Ẹࡢᗣ࣭ᰤ㣴ࡢ⌧≧̿ᖹᡂ  ᖺᗘ┴Ẹ
ᗣ࣭ᰤ㣴ㄪᰝሗ࿌㸫ࠖ
ᗣ࣭ᰤ㣴ሗ◊✲⦅  ࠕᅜẸᗣ࣭ᰤ㣴ࡢ⌧≧̿ᖹᡂ
 ᖺᗘཌ⏕ປാ┬ᅜẸᗣ࣭ᰤ㣴ㄪᰝሗ࿌ࡼࡾ̿ࠖ➨୍ฟ∧
ཌ⏕ປാ┬  ࠕᖹᡂ  ᖺ㒔㐨ᗓ┴ู⏕⾲ࡢᴫἣࠖ
KWWSZZZPKOZJRMSWRXNHLVDLNLQKZOLIHWGIN
ཌ⏕ປാ┬  ࠕᖹᡂ  ᖺ㒔㐨ᗓ┴ู⏕⾲ࡢᴫἣࠖ
KWWSZZZPKOZJRMSWRXNHLVDLNLQKZOLIHWGIN
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㸲 ࣓ ࣥ ࣂ ࣜ ࢫ ࢺ 




 ᶵᵓᑓ௵
ᶵᵓ㛗࣭ᩍᤵ  㙊⏣ ᐇ㸦⥲㛗㔞࣏ࢫࢺ㸧
≉௵ᩍᤵ    ㎷ ဴኵ
≉௵ᩍᤵ    ⛅ᒣ ᘯᏊ
ᩍᤵ     㣤ᓥ ▮
≉௵ຓᩍ    Ⳣཎ ⫱Ꮚ
≉௵◊✲ဨ   ᚋ⸨ ⣧
≉௵◊✲ဨ   ᘅ℩ 㞝୍㸦ࣁ࢘ࢫᕤᴗᰴᘧ♫ࡽฟྥ࣭ᖖ㸧
≉௵◊✲ဨ   ℩ ᬛὒ㸦⊂❧⾜ᨻἲே㒔ᕷ⏕ᶵᵓࡽฟྥ࣭ᖖ㸧
≉௵◊✲ဨ   ▮ ┤⨾
≉௵◊✲ဨ   ᇼ ᖿኵ
≉௵◊✲ဨ   ఀ⚟㒊 㐩
≉௵◊✲ဨ   ྜྷỤ ᝅ
≉௵◊✲ဨ   ➓⏣ ᖿᘯ㸦ᰴᘧ♫ LIXIL ࡽฟྥ࣭ᖖ㸧
≉௵◊✲ဨ   ᮌ ┿⌮
≉௵◊✲ဨ   ᰘ㷂 Ꮥ
≉௵◊✲ဨ   ୖ⏣ ୍㈗
Ꮫ⾡ᨭᑓ㛛⫋ဨ ᮌᮧ Ύ୍
Ꮫ⾡ᨭ⫋ဨ  ୰㇂ ᫂
Ꮫ⾡ᨭ⫋ဨ  㣤 ࡺࡾ
ᐈဨ◊✲ဨ   ๓⏣ ᒎᘯ㸦ᰴᘧ♫ࢽࢵࢭᇶ♏◊✲ᡤ࣭㠀ᖖ㸧
ᐈဨ◊✲ဨ   ▼⏣ 㐍 㸦ᰴᘧ♫ LIXIL ࡽฟྥ࣭㠀ᖖ㸧
༠ຊ◊✲ဨ   ቑ⏣ ᏹᏊ㸦ࢭࢥ࣒་⒪ࢩࢫࢸ࣒ᰴᘧ♫㸧
༠ຊ◊✲ဨ   ᒣᮏ ᣅ┿㸦ᰴᘧ♫࢝ࢼ࣑ࢵࢡࢿࢵࢺ࣮࣡ࢡ㸧
ົ⿵బဨ   ᐑཎ ❶Ꮚ
ົ⿵బဨ   ᒣᕝ ᩄᯞ
ົ⿵బဨ   ᡞᙇ ᑦᏊ
ົ⿵బဨ   㛵㔝 Ꮚ
ົ⿵బဨ   ୰ᯘ ᬕᏊ
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ົ⿵బဨ   ධ⃝ ၨᏊ
ົᢸᙜ    ௰ ྜྷྖ㸦ᕤᏛ⣔➼ົ㒊⤒⌮ࢳ࣮࣒㸧

 㐠Ⴀጤဨጤဨ㸦ὀ㸸ۼ༳ࡣᇳ⾜ጤဨ㸧
ۼෆ ᑚ⩏  ་Ꮫ⣔◊✲⛉㻌 ⏕Ṫ䞉Ⓨ㐩䞉ຍ㱋་Ꮫᑓᨷຍ㱋་Ꮫㅮᗙ㻌 ᩍᤵ䠄ጤဨ㛗䠅
ۼ㙊⏣ ᐇ   㧗㱋♫⥲ྜ◊✲ᶵᵓ ᩍᤵ㸦ᶵᵓ㛗㸧
⛅ۼᒣ ᘯᏊ  㧗㱋♫⥲ྜ◊✲ᶵᵓ ≉௵ᩍᤵ
ۼ㎷ ဴኵ   㧗㱋♫⥲ྜ◊✲ᶵᵓ ≉௵ᩍᤵ
  㣤ᓥ ▮  㧗㱋♫⥲ྜ◊✲ᶵᵓ ᩍᤵ
⛅ୗ 㞞ᘯ  ་Ꮫ⣔◊✲⛉ ⏕Ṫ࣭Ⓨ㐩࣭ຍ㱋་Ꮫᑓᨷ ຍ㱋་Ꮫㅮᗙ ᩍᤵ
㜿㒊 ၨᏊ  ㎰Ꮫ⏕⛉Ꮫ◊✲⛉ ᛂ⏝⏕⛉Ꮫᑓᨷ  ≉௵ᩍᤵ
Ⲩ Ⰻ㞝  ⥲ྜᩥ◊✲⛉ ᗈᇦ⛉Ꮫᑓᨷᗈᇦࢩࢫࢸ࣒⛉Ꮫ⣔ ᩍᤵ
✄ⴥ ᑑ   ᩘ⌮⛉Ꮫ◊✲⛉ ᩘ⌮⛉Ꮫᑓᨷ

ᩍᤵ

ᒾᮏ ᗣᚿ  ⤒῭Ꮫ◊✲⛉ ⌧௦⤒῭ᑓᨷ ᩍᤵ
᪉ ₶୍㑻 ᕤᏛ⣔◊✲⛉ 㒔ᕷᕤᏛᑓᨷ  ᩍᤵ
᭶ ᩄ㞝  ᕤᏛ⣔◊✲⛉ ᘓ⠏Ꮫᑓᨷ  ᩍᤵ
⏥ᩫ ୍㑻  ་Ꮫ⣔◊✲⛉ බඹᗣ་Ꮫᑓᨷ ᗣᏛ⩦࣭ᩍ⫱Ꮫศ㔝 ᩍᤵ
బஂ㛫 ୍㑻 ᕤᏛ⣔◊✲⛉ ⢭ᐦᶵᲔᕤᏛᑓᨷ ᩍᤵ
ΎỈ ဴ㑻  ேᩥ♫⣔◊✲⛉ ୖᘅṚ⏕Ꮫㅮᗙ ᩍᤵ
ⓑἼ℩ బᏊ ேᩥ♫⣔◊✲⛉ ♫ᩥ◊✲ᑓᨷ ♫Ꮫᑓ㛛ศ㔝 ᩍᤵ
Ṋᕝ ṇ࿃  ேᩥ♫⣔◊✲⛉ ♫ᩥ◊✲ᑓᨷ ♫Ꮫᑓ㛛ศ㔝 ᩍᤵ
ᵽཱྀ ⠊㞝  ἲᏛᨻᏛ◊✲⛉ ⥲ྜἲᨻᑓᨷ ᩍᤵ
㣕ཎ ⱥ  ᪂㡿ᇦᡂ⛉Ꮫ◊✲⛉ ே㛫⎔ቃᏛᑓᨷ ᩍᤵ
ᘅ℩ ㏻Ꮥ  ሗ⌮ᕤᏛ⣔◊✲⛉ ▱⬟ᶵᲔሗᏛᑓᨷ ᩍᤵ
∾㔝 ⠜   ᩍ⫱Ꮫ◊✲⛉ ⏕ᾭᏛ⩦ᇶ┙⤒Ⴀࢥ࣮ࢫ

ᩍᤵ

ᮧᔱ ᖾ௦  ་Ꮫ⣔◊✲⛉ ᗣ⛉Ꮫ࣭┳ㆤᏛᑓᨷ ᆅᇦ┳ㆤᏛศ㔝  ᩍᤵ
᳃⏣ ᮁ   බඹᨻ⟇Ꮫ㐃ᦠ◊✲㒊බඹᨻ⟇Ꮫᑓᨷᨻ⟇ࣅࢪࣙࣥ◊✲ࢭࣥࢱ࣮ ᩍᤵ

 㐠Ⴀጤဨ௨እࡢᶵᵓ࣓ࣥࣂ࣮
ᒾᮧ ṇᙪ

ἲᏛᨻᏛ◊✲⛉ ♫ἲᨻ⟇ㅮᗙ

Ἑୖ ṇ

ἲᏛᨻᏛ◊✲⛉ Ẹἲㅮᗙ
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ᩍᤵ

ᩍᤵ

⚄స ⿱அ

ἲᏛᨻᏛ◊✲⛉ ᴗἲㅮᗙ

ᩍᤵ

Ụ㢌 ṇே

་Ꮫ⣔◊✲⛉ ຍ㱋་Ꮫㅮᗙ

ㅮᖌ

ᑠᕝ ⣧ே

་Ꮫ⣔◊✲⛉ ຍ㱋་Ꮫㅮᗙ

ㅮᖌ

୰ᮧ ⪔୕

་Ꮫ⣔◊✲⛉ ឤぬ࣭㐠ືᶵ⬟་Ꮫㅮᗙ

ᩍᤵ

ⰾ㈡ ಙᙪ

་Ꮫ⣔◊✲⛉ ឤぬ࣭㐠ືᶵ⬟་Ꮫㅮᗙ

ᩍᤵ

ᮏ㛫 அኵ

་Ꮫ⣔◊✲⛉ Ἢᒀჾእ⛉Ꮫㅮᗙ ᩍᤵ

┿⏣ ᘯ⨾

་Ꮫ⣔◊✲⛉ ⪁ᖺ┳ㆤᏛศ㔝

ᩍᤵ

Ọ⏣ ᬛᏊ

་Ꮫ⣔◊✲⛉ ᆅᇦ┳ㆤᏛศ㔝

ㅮᖌ

⏣ཱྀ ᩔᏊ

་Ꮫ⣔◊✲⛉ ᆅᇦ┳ㆤᏛศ㔝

ຓᩍ

ᒾబ ୍

་Ꮫ⣔◊✲⛉ ᗣᏛ⩦࣭ᩍ⫱Ꮫศ㔝

ㅮᖌ

ᩪ⸨ Ẹ

་Ꮫ⣔◊✲⛉ ᗣᏛ⩦࣭ᩍ⫱Ꮫศ㔝

ຓᩍ

బࠎᮌ ᩄ

་Ꮫ⣔◊✲⛉ ♫ண㜵Ꮫศ㔝 ᩍᤵ

ᶫᮏ ⱥᶞ

་Ꮫ⣔◊✲⛉ ⮫ᗋᏛ࣭⤒῭Ꮫศ㔝

ᒣཱྀ ₩

་Ꮫ㒊ᒓ㝔 ᆅᇦ་⒪㐃ᦠ㒊 ຓᩍ

ᐑ⏣ ⿱❶

་Ꮫ⣔◊✲⛉ ་⒪ရ㉁ホ౯Ꮫㅮᗙ

すฟ ᙪ

ᕤᏛ⣔◊✲⛉ ᘓ⠏Ꮫᑓᨷ

ᩍᤵ

ᒸᮏ ᙪ

ᕤᏛ⣔◊✲⛉ ᘓ⠏Ꮫᑓᨷ

ຓᩍ

⩚⸨ ⱥ

ᕤᏛ⣔◊✲⛉ 㒔ᕷᕤᏛᑓᨷ

ᩍᤵ

᳃ ᐉᬡ

ᕤᏛ⣔◊✲⛉ 㒔ᕷᕤᏛᑓᨷ

ㅮᖌ

ᑠ➉ ඖᇶ

ᕤᏛ⣔◊✲⛉ ᶵᲔᕤᏛᑓᨷ

ㅮᖌ

⎼ ⨾㔛

ᕤᏛ⣔◊✲⛉ ᶵᲔᕤᏛᑓᨷ

ຓᩍ

᪂ Ẹኵ

ᕤᏛ⣔◊✲⛉ ⢭ᐦᶵᲔᕤᏛᑓᨷ ᩍᤵ

ᱵ⏣ ᬛᗈ

ᕤᏛ⣔◊✲⛉ ⢭ᐦᶵᲔᕤᏛᑓᨷ ≉௵ຓᩍ

୰ᮧ ோᙪ

ሗ⌮ᕤ⣔◊✲⛉ ▱⬟ᶵᲔሗᏛᑓᨷ

ᩍᤵ

㇂ᕝ ᬛὒ

ሗ⌮ᕤ⣔◊✲⛉ ▱⬟ᶵᲔሗᏛᑓᨷ

ㅮᖌ

すᮧ 㑥⿱

ሗ⌮ᕤ⣔◊✲⛉ ▱⬟ᶵᲔሗᏛᑓᨷ

ຓᩍ

၈⃝ ࠾ࡾ ேᩥ♫⣔◊✲⛉ ♫ᚰ⌮Ꮫᑓ㛛ศ㔝
⏣ ⸅Ꮚ

ᩍᤵ
ᩍᤵ

ᩍᤵ

ேᩥ♫⣔◊✲⛉ GCOE ࣉࣟࢢ࣒ࣛࠕṚ⏕Ꮫࡢᒎ㛤⤌⧊ࠖ
≉௵◊✲ဨ

ᕷᮧ ⱥᙪ

⤒῭Ꮫ◊✲⛉࣭බඹᨻ⟇Ꮫ㐃ᦠ◊✲㒊

ᩍᤵ

㛗㇂ᕝ ᑑ୍ ⥲ྜᩥ◊✲⛉ ᗈᇦ⛉Ꮫᑓᨷ⏕⎔ቃ⛉Ꮫ⣔

ᩍᤵ

Ṋ⸨ ⰾ↷

ᩍ⫱Ꮫ◊✲⛉ ㌟యᩍ⫱Ꮫࢥ࣮ࢫ ᩍᤵ

ᑠᯘ ᐶ㐨

᪂㡿ᇦᡂ⛉Ꮫ◊✲⛉ ⏕ᾭࢫ࣏࣮ࢶᗣ⛉Ꮫ◊✲ࢭࣥࢱ࣮ ≉௵ᩍᤵ

⚟ᓮ ༓✑

᪂㡿ᇦᡂ⛉Ꮫ◊✲⛉ ⏕ᾭࢫ࣏࣮ࢶᗣ⛉Ꮫ◊✲ࢭࣥࢱ࣮࣭
ே㛫⎔ቃᏛᑓᨷ≉௵ᩍᤵ

ᆏᮧ 

ሗᏛ⎔ ᩍᤵ
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▼ ஂ

ሗᏛ⎔ ≉௵ᩍᤵ

ඣ⋢ Ᏻྖ

බඹᨻ⟇Ꮫ㐃ᦠ◊✲㒊

⃝ ┾⌮

♫⛉Ꮫ◊✲ᡤ ẚ㍑⌧௦♫㒊㛛

ᩍᤵ

㓇 ᗣ⾜

⏕⏘ᢏ⾡◊✲ᡤ ≀㉁࣭⎔ቃ⣔◊✲㒊㛛

ᩍᤵ

ຍ⸨ ಙ

⏕⏘ᢏ⾡◊✲ᡤ ே㛫࣭♫⣔◊✲㒊㛛

ᩍᤵ

୰㑚 ㈼㱟

ඛ➃⛉Ꮫᢏ⾡◊✲ࢭࣥࢱ࣮

⚟ᓥ ᬛ

ඛ➃⛉Ꮫᢏ⾡◊✲ࢭࣥࢱ࣮ ࣂࣜࣇ࣮ࣜ ᩍᤵ

㐲⸨ ⸅

ඛ➃⛉Ꮫᢏ⾡◊✲ࢭࣥࢱ࣮ 㒔ᕷಖࢩࢫࢸ࣒

⏣୰ ᩄ᫂

ඛ➃⛉Ꮫᢏ⾡◊✲ࢭࣥࢱ࣮ ே㛫ሗᕤᏛ ≉௵ᩍᤵ

ῦ㛫 ୍

ேᕤ≀ᕤᏛ◊✲ࢭࣥࢱ࣮ ࢧ࣮ࣅࢫᕤᏛ◊✲㒊㛛

≉௵ᩍᤵ

ᩍᤵ

Ṋ ⨾ಖᏊ ேᕤ≀ᕤᏛ◊✲ࢭࣥࢱ࣮ ࢧ࣮ࣅࢫᕤᏛ◊✲㒊㛛
ᆏ⏣ ୍㑻

ᨻ⟇ࣅࢪࣙࣥ◊✲ࢭࣥࢱ࣮

ᩍᤵ

⛅ᒣ ᫀ⠊

ᨻ⟇ࣅࢪࣙࣥ◊✲ࢭࣥࢱ࣮

ᩍᤵ

㊧ぢ 㡰Ꮚ

ࢯࢺ࣮ࣉ⥲ྜࢭࣥࢱ࣮

≉௵◊✲ဨ

 ᐈဨ◊✲ဨ
ᮧ⏣ ஂ   ᪩✄⏣Ꮫ ᐈဨㅮᖌ
୧ゅ ⰋᏊ  ᐩᒣᏛ ᩍᤵ
 ⏣㐨⏕  ୰ிᏛ ㅮᖌ
㕥ᮌ ர   Ꮫ⩦㝔Ꮫ ᩍᤵ
㔝ᮧ ▱Ꮚ  ᱜ⨾ᯘᏛ ᩍᤵ
ᚋ⸨ ┾   ᶓ᱒ⶱᏛ ᩍᤵ
ࢪࣙࣥ ࢟ࣕࣥ࣋ࣝ  ࣑ࢩ࢞ࣥᏛ ྡᩍᤵ
ᗈ℩ ಙ⩏  ᠕⩏ሿᏛ ㅮᖌ
ᒣᮏ ᱁   ᪂₲Ꮫ ᩍᤵ
すᮧ ᏹᏊ  ࢸࢿࢩ࣮Ꮫ ᩍᤵ

 ༠ຊ◊✲ဨ
⏣ ᫂⨾  ࢽࢵࢭᇶ♏◊✲ᡤ
㜿㒊 ᓫ   ࢽࢵࢭᇶ♏◊✲ᡤ
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≉௵ᩍᤵ
ᩍᤵ
ᩍᤵ



㸳㸬㘓
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ᴾ

 
㘓




 つ๎➼

 ᮾிᏛ㧗㱋♫⥲ྜ◊✲ᶵᵓෆつ
㸦ᖹᡂ㸰㸯ᖺ㸰᭶㸱᪥ ⥲㛗ᐃ㸧

㸦㊃᪨㸧
➨㸯᮲ࡇࡢෆつࡣࠊᮾிᏛ㧗㱋♫⥲ྜ◊✲ᶵᵓ㸦௨ୗࠕᶵᵓࠖ࠸࠺ࠋ㸧ࡢ⤌⧊ཬࡧ
㐠Ⴀࡘ࠸࡚ᐃࡵࡿࡶࡢࡍࡿࠋ
㸦┠ⓗ㸧
➨㸰᮲ᶵᵓࡣࠊᅜෆእᩓᅾࡍࡿಶேࡢ࢚ࢪࣥࢢ ຍ㱋 ࡸேཱྀࡢ㧗㱋㛵ࡍࡿ▱ぢ
ࡸᢏ⾡ࢆࠕࢪ࢙ࣟࣥࢺࣟࢪ࣮ࠖ࠸࠺▱㆑య⣔㞟⣙࣭ᵓ㐀ࡍࡿඹࠊ᪂ࡓᡂ
ࡍࡿࡇࠊࡑࢀࡼࡾ⏘ࡳฟࡉࢀࡿ᪂ࡋ࠸౯್ࢆ♫㑏ඖࡋࠊ㧗㱋♫ࡢㅖㄢ㢟ࢆᏛ
㝿ⓗゎỴࡍࡿࡇࢆ┠ⓗࡍࡿࠋ
㸦ᴗົ㸧
➨㸱᮲ᶵᵓ࠾࠸࡚ࡣࠊ๓᮲ࡢ┠ⓗࢆ㐩ᡂࡍࡿࡓࡵࠊḟࡢྛྕᥖࡆࡿᴗົࢆ⾜࠺ࠋ
 ࢚ࢪࣥࢢࡸ㧗㱋㛵ࡍࡿᏛ㝿ⓗ◊✲ࡢ᥎㐍
 㧗㱋♫ࢆಠ▔ⓗど㔝ࡽᨭ࠼ࡿேᮦ⫱ᡂࢆ┠ⓗࡋࡓᩍ⫱ࣉࣟࢢ࣒ࣛࡢ㐠Ⴀ
 ᶵᵓ࠾ࡅࡿ◊✲ཬࡧᩍ⫱ᚲせ࡞㆟ࡢ㛤ദ
 ᶵᵓ࠾ࡅࡿ◊✲ᡂᯝࡢ♫ࡢ㑏ඖ
 ࡑࡢ๓᮲ࡢ┠ⓗ㐩ᡂࡢࡓࡵᚲせ࡞ᴗົ
㸦⤌⧊➼㸧
➨㸲᮲ᶵᵓࠊᐊဨࡋ࡚ᑓ௵ᩍဨࠊව௵ᩍဨࠊ≉௵ᩍဨࠊ≉௵ᑓ㛛ဨ➼ࢆ⨨ࡃࡇࡀ࡛
ࡁࡿࠋ
㸰๓㡯ࡢᩍဨࡢ㑅⪃ࡣࠊᮾிᏛ⥲㛗ᐊ⥲ᣓጤဨෆつཬࡧᮾிᏛ⥲㛗ᐊ⥲ᣓጤဨᩍ
ဨ㑅⪃㛵ࡍࡿ⏦ࡋྜࡏࡼࡿࡶࡢࡍࡿࠋ
㸦ᶵᵓ㛗㸧
➨㸳᮲ᶵᵓࠊᶵᵓ㛗ࢆ⨨ࡃࠋ
㸰ᶵᵓ㛗ࡣࠊᮏᏛࡢᩍᤵࡢ࠺ࡕࡽ⥲㛗ࡀᣦྡࡍࡿࠋ
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㸱ᶵᵓ㛗ࡢ௵ᮇࡣࠊ㸰ᖺࡍࡿࠋࡓࡔࡋࠊ௵ࢆጉࡆ࡞࠸ࠋ
㸦ᶵᵓ㛗㸧
➨㸴᮲ᶵᵓࠊᶵᵓ㛗ࢆ⨨ࡃࡇࡀ࡛ࡁࡿࠋ
㸰ᶵᵓ㛗ࡣࠊᶵᵓ㛗ࢆ⿵బࡍࡿࡶࡢࡋࠊᮏᏛࡢᩍᤵࡢ࠺ࡕࡽᶵᵓ㛗ࡀᣦྡࡍࡿࠋ
㸱ᶵᵓ㛗ࡢ௵ᮇࡣࠊ㸰ᖺࡍࡿࠋࡓࡔࡋࠊ௵ࢆጉࡆ࡞࠸ࠋ
㸦㐠Ⴀጤဨ㸧
➨㸵᮲ᶵᵓࠊࡑࡢ⟶⌮ཬࡧ㐠Ⴀ㛵ࡍࡿ㔜せ㡯ࢆᑂ㆟ࡍࡿࡓࡵࠊ㐠Ⴀጤဨࢆ⨨ࡃࠋ
㸰㐠Ⴀጤဨ㛵ࡋᚲせ࡞㡯ࡣࠊูᐃࡵࡿࠋ
㸦ົ㸧
➨㸶᮲ᶵᵓ㛵ࡍࡿົࡣࠊᕤᏛ⣔࣭ሗ⌮ᕤᏛ⣔➼ົ㒊࡛⾜࠺ࠋ
㸦⿵๎㸧
➨㸷᮲ࡇࡢෆつᐃࡵࡿࡶࡢࡢࠊᶵᵓࡢ㐠Ⴀ㛵ࡋᚲせ࡞㡯ࡣࠊูᐃࡵࡿࠋ

㝃๎
ࡇࡢෆつࡣࠊᖹᡂ21ᖺ4᭶1᪥ࡽ⾜ࡍࡿࠋ



 ᮾிᏛ㧗㱋♫⥲ྜ◊✲ᶵᵓ㐠Ⴀጤဨෆつ
㸦ᖹᡂ  ᖺ  ᭶  ᪥ࠊᶵᵓ㛗 ᐃ㸧
㸦㊃᪨㸧
➨㸯᮲ ࡇࡢෆつࡣࠊᮾிᏛ㧗㱋♫⥲ྜ◊✲ᶵᵓෆつ㸦௨ୗࠕᶵᵓෆつࠖ࠸࠺ࠋ㸧➨
㸵᮲➨㸰㡯ࡢつᐃᇶ࡙ࡁࠊᮾிᏛ㧗㱋♫⥲ྜ◊✲ᶵᵓ㐠Ⴀጤဨ㸦௨ୗࠕ㐠Ⴀጤ
ဨࠖ࠸࠺ࠋ
㸧ࡢ⤌⧊ཬࡧ㐠Ⴀࡘ࠸࡚ᐃࡵࡿࡶࡢࡍࡿࠋ
㸦௵ົ㸧
➨㸰᮲ 㐠Ⴀጤဨࡣࠊᶵᵓෆつ➨㸰᮲ᐃࡵࡿ┠ⓗࢆ㐩ᡂࡍࡿࡓࡵࠊᮾிᏛ㧗㱋♫
⥲ྜ◊✲ᶵᵓ㸦௨ୗࠊ
ࠕᶵᵓࠖ࠸࠺ࠋ
㸧ࡢ⟶⌮ཬࡧ㐠Ⴀ㛵ࡍࡿ㔜せ㡯ࢆᑂ㆟ࡍࡿࠋ
㸦⤌⧊㸧
➨㸱᮲ 㐠Ⴀጤဨࡣࠊጤဨ㛗ཬࡧጤဨ 20㹼30 ྡࢆࡶࡗ࡚⤌⧊ࡍࡿࠋ
㸦ጤဨ㛗㸧
➨㸲᮲ ጤဨ㛗ࡣࠊጤဨࡢ୰ࡽ㑅௵ࡍࡿࠋ
㸰 ጤဨ㛗ࡣࠊ㐠Ⴀጤဨࢆᣍ㞟ࡋࠊࡑࡢ㆟㛗࡞ࡿࠋ
㸱 ጤဨ㛗ᨾࡀ࠶ࡿࡁࡣࠊ࠶ࡽࡌࡵጤဨ㛗ࡢᣦྡࡋࡓጤဨࡀࡑࡢ⫋ົࢆ௦⾜ࡍࡿࠋ
㸦ጤဨ㸧
➨㸳᮲ ጤဨࡣࠊᮾிᏛ⥲㛗ᐊ⥲ᣓጤဨࡢྠពࢆᚓ࡚ࠊḟᥖࡆࡿ⪅ᶵᵓ㛗ࡀጤკ
ࡍࡿࠋ
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㸦㸯㸧 ᶵᵓࡢᑓ௵ᩍဨ ⱝᖸྡ
㸦㸰㸧 ࡑࡢ⥲㛗ࡀᚲせㄆࡵࡓᮏᏛᩍ⫋ဨ
㸦௵ᮇ㸧
➨㸴᮲ ๓᮲ࡢጤဨࡢ௵ᮇࡣࠊ㸰ᖺࡍࡿࠋࡓࡔࡋࠊ௵ࢆጉࡆ࡞࠸ࠋ
㸰 ⿵Ḟࡢጤဨࡢ௵ᮇࡣࠊ๓௵⪅ࡢṧ௵ᮇ㛫ࡍࡿࠋ
 㸦㆟㸧
➨㸵᮲ 㐠Ⴀጤဨࡣࠊጤဨࡢ㐣༙ᩘࡢฟᖍࢆᚲせࡍࡿࡀࠊጤ௵≧ࡢฟᖍࡶྍࡍࡿࠋ
ࡲࡓ࣓࣮࡛ࣝࡢᑂ㆟ࡶྍࡍࡿࠋ
㸰 㐠Ⴀጤဨࡢ㆟ࡣࠊฟᖍጤဨࡢ㐣༙ᩘࢆࡶࡗ࡚Ỵࡋࠊྍྰྠᩘࡢࡁࡣࠊጤဨ㛗ࡢ
Ỵࡍࡿࡇࢁࡼࡿࠋ
 㸦ᇳ⾜ጤဨ㸧
➨㸶᮲ 㐠Ⴀጤဨࡣࠊᶵᵓࡢ࡞㐠Ⴀࢆ⾜࠺ࡓࡵࠊᇳ⾜ጤဨࢆタࡅࡿࠋ
㸰 ᇳ⾜ጤဨࡢጤဨࡣࠊ㐠Ⴀጤဨࡢ㆟ࢆ⤒࡚ᶵᵓ㛗ࡀጤკࡍࡿࠋ
㸱 ᇳ⾜ጤဨࡣࠊᶵᵓࡢ᪥ࠎࡢᴗົࡲࡘࢃࡿ௳ࢆᑂ㆟ࡋࠊ㐠Ⴀጤဨሗ࿌ࡋ࡚
ᢎࢆࡶࡽ࠺ࡇࡍࡿࠋ
 㸦⿵๎㸧
➨㸷᮲ ࡇࡢෆつᐃࡵࡿࡶࡢࡢࠊ㐠Ⴀጤဨཬࡧᇳ⾜ጤဨ㛵ࡋᚲせ࡞㡯ࡣࠊ
ูᐃࡵࡿࠋ
   㝃๎
 ࡇࡢෆつࡣࠊᖹᡂ 21 ᖺ 4 ᭶ 1 ᪥ࡽ⾜ࡍࡿࠋ

 㧗㱋♫⥲ྜ◊✲ᶵᵓᐈဨ◊✲ဨཬࡧ༠ຊ◊✲ဨཷධෆつ
㸦ไᐃ ᖹᡂ㸰㸯ᖺ㸲᭶㸰㸶᪥ ᇳ⾜ጤဨ㸧

➨㸯᮲ 㧗㱋♫⥲ྜ◊✲ᶵᵓ࠾࠸୍࡚ᐃᮇ㛫ࠊᅜෆእࡢ◊✲⪅ඹྠ◊✲➼ࡢᚲせࡀ࠶
ࡿሙྜࡣᐈဨ◊✲ဨࢆࠊᅜෆእࡢ◊✲⪅◊✲ୖࡢ༠ຊ➼ࢆᚲせࡍࡿሙྜࡣ༠ຊ◊✲
ဨࢆ⨨ࡃࡇࡀ࡛ࡁࡿࠋ

➨㸰᮲ᐈဨ◊✲ဨཬࡧ༠ຊ◊✲ဨࡣࠊཎ๎ࡋ࡚ࠊᅜෆእࡢᩍ⫱࣭◊✲ᶵ㛵ᡤᒓࡋ࡚࠸
ࡿᖖࡢ◊✲⪅ࡍࡿࠋ

➨㸱᮲ᐈဨ◊✲ဨࡣ༤ኈࡢᏛࢆ᭷ࡍࡿࠊࡑࢀ┦ᙜࡍࡿ◊✲Ṕࢆ᭷ࡍࡿ⪅ࠊཪࡣࠊࡇ
ࢀྠ➼௨ୖࡢ◊✲⬟ຊࢆ᭷ࡍࡿ⪅ࡋࠊ༠ຊ◊✲ဨࡣ༤ኈࡢᏛྲྀᚓ௨๓ࡢ◊✲⪅࡛ࠊ
ಟኈㄢ⛬ಟࡢ⪅ࠊཪࡣࠊࡇࢀྠ➼௨ୖࡢ◊✲⬟ຊࢆ᭷ࡍࡿ⪅ࡍࡿࠋ

➨㸲᮲◊✲ᮇ㛫ࡣࠊཎ๎ࡋ࡚㸯㸲᪥௨ୖ㸯ᖺᮍ‶ࡍࡿࠋ
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➨㸳᮲ᐈဨ◊✲ဨཬࡧ༠ຊ◊✲ဨࢆཷࡅධࢀࡼ࠺ࡍࡿᩍဨ㸦௨ୗࠕཷධᩍဨࠖ࠸࠺ࠋ㸧

ࡣࠊ㸯ࣨ᭶๓ࡲู࡛⣬ᵝᘧ㸯ࡼࡾࠊᶵᵓ㛗࠶࡚⏦ㄳࡋ࡞ࡅࢀࡤ࡞ࡽ࡞࠸ࠋ

➨㸴᮲ᐈဨ◊✲ဨཬࡧ༠ຊ◊✲ဨࡢཷධࢀࡣࠊᶵᵓ㛗ࡀỴᐃࡍࡿࠋ

➨㸵᮲ཷධᩍဨࡣࠊᚲせᛂࡌ࡚᪑㈝ࠊᅾ㈝ࠊㅰ㔠ࢆᐈဨ◊✲ဨཬࡧ༠ຊ◊✲ဨᨭ⤥
ࡍࡿࡇࡀ࡛ࡁࡿࠋ

➨㸶᮲ᐈဨ◊✲ဨཬࡧ༠ຊ◊✲ဨࡢཷࡅධࢀᢎㄆᚋࠊ◊✲ᮇ㛫ኚ᭦ࡀ⏕ࡌࡓሙྜࠊཷධ
ᩍဨࡣู⣬ᵝᘧ㸰ࡼࡾࠊ㏿ࡸᶵᵓ㛗࠶࡚⏦ㄳࡋ࡞ࡅࢀࡤ࡞ࡽ࡞࠸ࠋ


➨㸷᮲ࡇࡢෆつᐃࡵࡿࡶࡢࡢࠊᚲせ࡞㡯ࡣᶵᵓ㛗ࡀูᐃࡵࡿࠋ

㝃๎
ࡇࡢෆつࡣᖹᡂᖺ᭶᪥ࡽ⾜ࡍࡿࠋ

 ᇳ⾜ጤဨࠊ㐠Ⴀጤဨࡢ㛤ദᐇ⦼
 ᇳ⾜ጤဨࡢ㛤ദᐇ⦼
 2011 ᖺ 5 ᭶ 9 ᪥ࠊ8 ᭶ 22 ᪥ࠊ9 ᭶ 22 ᪥ࠊ10 ᭶㸵᪥ࠊ11 ᭶ 23 ᪥
2012 ᖺ 1 ᭶ 22 ᪥ࠊ2 ᭶ 6 ᪥
㸦࣓࣮ࣝᑂ㆟ࡶྵࡴ㸧


 㐠Ⴀጤဨࡢ㛤ദᐇ⦼
2011 ᖺ 7 ᭶ 22 ᪥࣭23 ᪥
2012 ᖺ 3 ᭶ 24 ᪥
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 ࣟࢦࢹࢨࣥࡢ⤂
ᶵᵓࡢⱥㄒྡ㸦Institute of Gerontology㸧ࡢ㢌ᩥᏐࠕIOGࠖࢆࣔࢳ࣮ࣇࡋࡓࣟࢦࢆࠊ
ࣘࢽࣂ࣮ࢧࣝࢹࢨࣥࠊࢧࢫࢸࢼࣈࣝࢹࢨ࡛ࣥ᪥ᮏࡢ➨୍ே⪅࡛࠶ࡿࠊ୰ᕝ⫄Ặ㸦ࢺ
࣏ࣛࢵࢻ࣭ࢹࢨࣥᰴᘧ♫௦⾲ࠊᮾிᏛᏛ㝔ᕤᏛ⣔◊✲⛉ᶵᲔᕤᏛᑓᨷࢹࢨࣥ
ࣀ࣮࣋ࢩࣙࣥ♫㐃ᦠㅮᗙ ≉௵ᩍᤵ㸧సᡂࡋ࡚࠸ࡓࡔࡁࡲࡋࡓࠋ
ࡇࡢࢹࢨࣥࡣࠊ
ࠕ㸯㸮㸮ࠖࠕ㛫࣭ே⏕࣭⤒㦂ࠖ
ࠕGood ࡢ Gࠖ࠸࠺ࠊࡓࡃࡉࢇࡢᛮ࠸
ࡀワࡲࡗ࡚࠾ࡾࠊ
ࠕ㧗㱋♫ࠊࡑࡋ࡚㛗ᑑࢆᑛࡧ㇏࡞ࡶࡢࡋࡓ࠸ࠖ࠸࠺ࠊᶵᵓࡢ⌮ᛕ
ࡀᫎࡉࢀ࡚࠸ࡲࡍࠋ
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 ᥖ㍕グ
㸺ᥖ㍕グ㸦୍㒊㸧㸼
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ᴾ ᴾ ᴾ ᴾ ᴾ ẔᵐᵎᵏᵏᵌᵎᵖᵌᵎᵏଐኺἭὊἲἥἽἒὊẕᴾ
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ᴾ
ᴾ
ᴾ
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