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Abstract 

There are two possible mechanisms of understanding 
others’ emotion, cognitive process and empathic process. 
Currently, some evidences suggest that emotional empathy is 
caused by embodied simulation. So, it is expected that 
emotion recognition is related to mimicry throughout 
emotional empathy. In this study, we focused on the 
individual differences in the capacity of emotional empathy, 
then investigated the influence of empathy on mimicry while 
emotion recognition. Participants estimated emotion of facial 
expressions and filled questionnaires about emotional 
empathy. During the task, we recorded facial muscle activity, 
heart rate, sweating and skin temperature. Results showed 
that there are significant correlations between the emotion 
estimation scores and the biological signals only in a low 
empathy group. This result is consistent with the result of the 
previous research that automatic mimicry was inhibited by 
social context. Thus, it is suggested that mimicry affect to 
emotion recognition but high empathy individuals inhibit 
superficial mimicry. 
 
Keywords e̿motion recognition, empathy, physiological 
signals 
 

1. ⫼ᬒ 

ࢩ࣮ࢣࢽ࣑ࣗࢥ࡞⁥୰࡛෇ࡴႠࢆ఍⏕ά♫ࡣࡕࡓ⚾

ࡇࡿྲྀࡳㄞ࡟㐺ษࢆឤ᝟ࡢ㸪┦ᡭࡣ࡟ࡵࡓ࠺⾜ࢆࣥࣙ

࡞ࠎᵝ࡟ࡵࡓࡿࡍゎ⌮ࢆឤ᝟ࡢ⪅௚ࠋࡿ࠶ᚲせ࡛ࡀ࡜

ᡭ᥃ࡀࡿ࠸࡚ࢀࡽ࠸⏝ࡀࡾ࠿㸪Mehrabian [1]࡜ࡿࡼ࡟㸪

㸪ゝࡣ᝟ሗఏ㐩࡞ឤ᝟ⓗࡿࡅ࠾࡟ࣥࣙࢩ࣮ࢣࢽ࣑ࣗࢥ

ㄒ࠿ࡎࢃࡣࡢࡶࡿࡼ࡟ 7%࡛㸪ࡀ࡝ࢇ࡜࡯⾲᝟ࡸ㌟᣺ࡾ

ࡶ࡛࠿࡞㸪ࡾ࠶࡛ࡢࡶࡿࡼ࡟㠀ゝㄒࡿࢀࡉ⾲௦࡟࡝࡞

㸪ከᩥࡣ㸪Ekman [2]ࡓࡲࠋ࠺࠸࡜ࡿࡼ࡟᝟⾲ࡀ55%

໬㛫࡛⾲᝟ㄆ▱ࡢẚ㍑◊✲ࡓࡗ⾜ࢆ⤖ᯝࡽ࠿㸪ᩥ໬࡟

≉᭷ࡢឤ᝟ࡀࡿ࠶ࡶ㸪႐࣭ࡳࡋᝒ࣭ࡧᛣ࣭ࡾ᎘ᝏ࣭ᜍ

ᩥࡣ௙᪉ࡿࡍุ᩿ࡽ࠿᝟⾲ࢆឤ᝟࡞ᇶᮏⓗࡢࡁ㦫࣭ࢀ

໬ࢆ㉸࡜ࡿ࠶࡛ࡌྠࡰ࡯࡚࠼୺ᙇ࡟ࡽࡉࠋࡿ࠸࡚ࡋ㸪

௚⪅ࡢ⾲᝟ࢆㄆ▱ࡿࡍ⬟ຊࡾ࡞࠿ࡣ᪩ᮇࡽ࠿Ⓨ㐩࡚ࡋ

㸪⏕ᚋࡾ࠾࡚ࢀࡽ࠼⪄࡜ࡿ࠸ ࡽ࠿᭶࠿4 ࡟㛫ࡢ᭶࠿8

ࡍ♧ࢆ཯ᛂࡿ࡞␗࡚ࡋᑐ࡟᝟⾲ࡢࡳ➗࡯࡯࡜ࡵ࠿ࡋ┱

ᐃ࣭ྰᐃ⫯ࡽ࠿᝟⾲ࡢぶࡽ࠿ࢁࡈ㸪1ṓ[3]ࡾ࡞࡟࠺ࡼ

ࢃ࡞ࡍࠋ[4]ࡿ࡞࡟࠺ࡼࡿࡁ࡛ࡀ࡜ࡇࡿྲྀࡅཷࢆಙྕࡢ

㸪௚ࡾ࠶࡛⬟ᶵࡿ࠼ഛ࡟ᬑ㐢ⓗࡀேࡣ▱ㄆࡢ㸪⾲᝟ࡕ

ࡿ࠸࡚ࡗ࡞࡜ࡾ࠿ᡭ᥃࡞㔜せ࡟㝿ࡿࡍゎ⌮ࢆឤ᝟ࡢ⪅

 ࠋࡿ࠼࠸࡜

⾲᝟ࡢࡽ࠿ឤ᝟᥎ᐃ࡚࠸࠾࡟㸪┦ᡭྠ࡜ᵝࡢឤ᝟ࢆ

య㦂࡛࡜ࡇࡿࡍឤ᝟᥎ᐃࡿࡍ࡜ࡿ࠶ࡀࢫࢭࣟࣉ࠺⾜ࢆ

௬ㄝࡀᥦ᱌ࠋ[6 ,5]ࡿ࠸࡚ࢀࡉ௚⪅ࡢ⾲᝟ࡀ࿊♧ࡿࢀࡉ

㌟య࣭ࡸ᝟⾲࡞ⓗື⮬ࡎࡲ㸪࡜ ⏕⌮≧ែࡢᶍೌࡌ⏕ࡀ㸪

࡛࡜ࡇࡿࡍయ㦂ࡀᕫ⮬ࢆឤ᝟≧ែࡢ⪅௚࡚ࡗࡼ࡟ࢀࡑ

௚⪅ឤ᝟ࢆ᥎ᐃ࡛ࠋࡿ࠶࡛ࡢࡶ࠺࠸࡜ࡿ࡞࡟࠺ࡼࡿࡁ

≦㌟యࡽ࠿࡚ࡋ▱ㄆࢆ᝟⾲ࡢ㸪┦ᡭࡣᚩ≉ࡢ௬ㄝࡢࡇ

ែࡀኚ໬ࡃ࡞ࡣ࡛ࡢࡿࡍ㸪ඛ࡟㌟య≧ែࡀኚ໬ࡑ࡚ࡋ

࡚ࡋ࡜ࡿ࡞࡟࠺ࡼࡿࡁ᥎ᐃ࡛ࢆឤ᝟ࡢᡭ┦࡚ࡗࡼ࡟ࢀ

࣑ࣗࢩࢆ㌟య≧ែࡢయ࡛┦ᡭࡢࡽ⮬ࠋࡿ࠶࡛࡜ࡇࡿ࠸

࿧࡜௬ㄝࣥࣙࢩ࣮࣑ࣞࣗࢩయ⌧ⓗࡽ࠿࡜ࡇࡿࡍࢺ࣮ࣞ

࡟ᐇ㦂ື⾜ࡢࣥࣙࢩ࣮࣑ࣞࣗࢩయ⌧ⓗࠋ[7]ࡿ࠸࡚ࢀࡤ

ࠋࡿࢀࡽࡆᣲࡀᐇ㦂ࡢ㸪Ponari, et al. [8]࡚ࡋ࡜ドᣐࡿࡼ

ࡢゅཱྀ࡛࡜ࡇࡿ࠼㖱ࢆᲬཱྀ࡛ࡣ⪅㸪ཧຍࡣ࡛✲◊ࡢࡇ

⾲᝟➽άືࢆไ㝈ࡽࡀ࡞ࢀࡉ㸪௚⪅⾲᝟᥎ᐃㄢ㢟ࢆ⾜

ࡀ⢭ᗘࡢ᮲௳࡛ឤ᝟᥎ᐃࡓ࠼㖱ࢆᯝ㸪Წ⤖ࡢࡑࠋࡓࡗ

పୗࡾࡲࡘࠋࡓࡗ࡞࡟࠿ࡽ᫂ࡀ࡜ࡇࡿࡍ㸪⮬ࡢࡽ⾲᝟

⾲ฟࡀ㜼ᐖ࡜ࡿࢀࡉ㸪௚⪅ࡢឤ᝟᥎ᐃ࡞࠿࠸ࡃࡲ࠺ࡀ

ⱞࡀឤ᝟᥎ᐃࡢ⪅㸪௚ࡓࡲࠋࡿ࠸࡚ࡋ♧ࢆ࡜ࡇࡿ࡞ࡃ

ᡭࡿࢀࡉ࡜⮬㛢⑕࣒ࣛࢺࢡ࣌ࢫ㞀ᐖ⪅ࡣ೺ᖖ⪅࡟ẚ࡭

࡚⾲᝟ࡢᶍೌࡀᑡ[9]ࡾ࠾࡚ࢀࡉ♧ࡀ࡜ࡇ࠸࡞㸪ࡇࡢࡇ

၀♧ࢆ࡜ࡇ࡞ᚲせ࡟ឤ᝟᥎ᐃࡀ᝟⾲ฟ⾲ࡢࡽ⮬㸪ࡶ࡜

 ࠋࡿ࠸࡚ࡋ

᝟࣭㌟య≧ែ⾲ࡢᡭ┦ࡣ࡟⌧ᐇࡢࡳ⤌௙࡞࠺ࡼࡢࡇ

⚄ࡢࡑ㸪ࡀࡿ࠶ᚲせ࡛ࡀ࣒ࢸࢫࢩࡿࡍᶍೌ࡟ⓗື⮬ࢆ

⤒⏕⌮Ꮫⓗ࡞᰿ᣐ࣮ࣗࢽ࣮࣑ࣛࡀࡢࡿ࠸࡚ࢀࡽ࠼⪄࡜

⮬࡜ࡁ࡜ࡓぢࢆⅭ⾜ࡢ⪅௚ࠋ[10]ࡿ࠶࡛࣒ࢸࢫࢩࣥࣟ

ศ⮬㌟࡛ྠᵝࡢ⾜Ⅽ࡛ࡁ࡜ࡿ࠸࡚ࡗ࡞ࡇ࠾ࢆ㸪ࡽࡕ࡝

࣮ࣟࣗࢽ࣮࣑ࣛࡀ⩌⬊⣽⤒⚄ࡿࡍάᛶ໬࡟࠺ࡼࡌྠࡶ

ࠋ࣑[11]ࡿࢀࡤ࿧࡜ࣥ 㛵㐃ࡶ࡜ඹឤᛶࡣ࣮ࣥࣟࣗࢽ࣮ࣛ
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ឤࡌྠ࡜ᡭ┦ࡣ࡜ඹឤࠋ[13 ,12 ,6]ࡿ࠸࡚ࢀࡉ࡜ࡿ࠶ࡀ

᝟ࢆ⤒㦂ࡿࡍ⬟ຊ࡛ࡾ࠶㸪࣑࣮࡚ࣛࡗࡼ࡟࣮ࣥࣟࣗࢽ

ほᐹࡓࡋ௚⪅ࡢ㌟య≧ែࢆ⮬ศࡢឤ᝟࡚ࡋ࡜⤒㦂࡛ࡁ

㸪ඹឤᛶࡣGazzola, et al. [14]ࡤ࠼౛ࠋࡿ࠶࡛ࡽ࠿ࡿ

ᣦᩘࡀ㧗࠸ே࡝࡯௚⪅ࡢᡭ࡟ࡁືࡢᑐࣗࢽ࣮࣑ࣛࡿࡍ

⬟㸪ඹឤࡓࡲࠋࡿ࠸࡚ࡋ♧ࢆ࡜ࡇ࠸㧗ࡀάືࡢ࣮ࣥࣟ

ຊࡀຎࡿࢀࡉ࡜ࡿ⮬㛢⑕ඣࡴྵࢆ࣮ࣥࣟࣗࢽ࣮࣑ࣛࡣ

㡿ᇦࡢάືࡀᙅ࡚ࡗࡀࡓࡋࠋ[15]ࡿࢀࡉ࡜࠸㸪⾲᝟᥎

ᐃ᫬ࡢ㌟య཯ᛂ࡜ඹឤᛶ࣮ࣥࣟࣗࢽ࣮࣑ࣛࡶࡽࡕ࡝ࡣ

 ᥎ࡀ࡜ࡇࡿ࠶ࡀ㛵㐃࠸㸪ᙉࡾ࠾࡚ࡋ࡜♏ᇶࢆࡁാࡢ

᝟➽㟁㸪ᚰᢿ⾲ࡢ㸪⾲᝟᥎ᐃ᫬ࡣ[16]ࡽ๓ᕝࠋࡿࢀࡉ

ᩘ㸪Ⓨờࢆィ ࡋ㸪ዪᛶ࡚࠸࠾࡟㸪᝟ືⓗඹឤᛶࡼ࡟

ࡋ࡟࠿ࡽ᫂ࢆ࡜ࡇࡿ࡞␗ࡀ཯ᛂ⌮⏕ࡢ᝟᥎ᐃ᫬⾲࡚ࡗ

཯ᛂ[18]㸪⌮⏕࡞㸪ឤ᝟ⓗࡸ㸪⾲᝟⾲ฟ[17]ࡋ࠿ࡋࠋࡓ

ඹឤⓗ⬟ຊ[19]ࡣ࡟ᛶᕪࠋࡿ࠸࡚ࢀࡽ▱ࡀ࡜ࡇࡿ࠶ࡀ

㸪ඹឤ࡚࠸⏝ࢆ⪅ᛶཧຍ⏨࡟ࡓ㸪᪂ࡣ࡛✲◊ᮏ࡛ࡇࡑ

ᛶࡢಶேᕪࡀ⏕⌮཯ᛂࡢಶேᕪ࠿࠺࡝࠿ࡿࢀ⾲࡚ࡋ࡜

 ࠋࡓࡋウ᳨ࢆ

2. ᪉ἲ 

2.1. ཧຍ⪅ 

⏨ᛶ 㸦18-22ṓ㸪ᖹᆒࡓࡋཧຍ࡟ᐇ㦂ࡀ14ྡ 19.0

ṓ㸧ࠋཧຍ⪅ࡣ஦๓࡟ᐇ㦂࡟㛵ࡿࡍㄝ᫂ࡅཷࢆ㸪ᩥ ᭩࡟

ሗ㓘ࡿࡍᑐ࡟ཧຍ࡟ᐇ㦂⤊஢ᚋࠋࡓࡋពྠ࡟ཧຍࡾࡼ

ࢻQUO࣮࡚࢝ࡋ࡜ 1,000෇ศࠋࡓࡗྲྀࡅཷࢆ 

2.2. ⿦⨨ 

ࡣ่⃭  ×㸦DELL, 2560࢖ࣞࣉࢫ࢕ࢹᾮᬗࢳࣥ࢖27

1440 pix㸧࡟࿊♧ࠋࡓࡋཧຍ⪅ࡣ㜵㡢ᐊ࡛ࣞࣉࢫ࢕ࢹ

఍ヰࡢ࡜⪅௚ࡣど㊥㞳ࠋࡓࡗ⾜ࢆㄢ㢟࡚ࡗᗙ࡟๓ࡢ࢖

᫬࡞↛⮬ࡢ㊥㞳࡚ࡋ࡜㸪ࡢࢫ࣮࣌ࢫࣝࢼࢯ࣮ࣃᐃ⩏

࡟⪄ཧࢆ[20] 120cmࠋࡓࡋ࡜ᐇ㦂ࡢไᚚ㸪ᛂ⟅ࡢグ㘓

 ࠋࡓ࠸⏝ࢆPsychoPy [21, 22]ࡣ࡟

ㄢ㢟୰ࡢ⾲᝟➽άື㸪ᚰᢿ㸪Ⓨờ཯ᛂࢆ㸪NeXus-10 

MK II㸦Mind Media㸧࡚࠸⏝ࢆグ㘓ࠋࡓࡋ➽㟁ィ ࡟

ᚄ┤ࡣ 6mmࡢAgCl⾲㠃㟁ᴟ㸦ࣘ࢝࢕ࢹ࣓ࢡ࣮ࢽ ,ࣝ 

EPA-12㸧ࢆ౑⏝ࡋ㸪Fridlund and Cacioppo [23]ࡢィ

 ᪉ἲ࡟ᚑ࡚ࡗ㸪⓾┱➽㸦┱ࡍ࠿ືࢆ➽⫗㸧࡜኱㢋㦵

➽㸦ཱྀゅࡢࡵࡓࡿࡆୖࢆ➽⫗㸧࡟㟁ᴟࢆタ⨨ࠋࡓࡋ➽

άື㟁఩่⃭ࡣ࿊♧࡛ࣥࢥࢯࣃࡿ࡞␗ࡣ࡜Bio Trace+

㸦Mind Media㸧࡚࠸⏝ࢆ 2048Hz࡛グ㘓ࡓࡲࠋࡓࡋ㸪

ᕥᡭࡢேᕪࡋᣦ࡟ග㟁ᘧᣦᑤᐜ✚⬦Ἴ

㸦Photoplethysmography, PPG㸧ࢆ࣮ࢧࣥࢭ㸪୰ᣦ࡜

⸆ᣦ࡟⓶⭵ఏᑟ཯ᛂ㸦Skin Conductance Response, 

SCR㸧ࢆ࣮ࢧࣥࢭ⿦╔ࡑࡣࢺ࣮ࣞࢢࣥࣜࣉࣥࢧࠋࡓࡋ

ᡭྑࡣ⪅ཧຍࠋࡓࡗࡔ㸪128Hz㸪32Hz㸪32Hzࢀࡒࢀ

ᕥᡭࡧࡼ࠾㢌㒊ࡃ࡭ࡿ࡞ࡣ㸪ㄢ㢟୰ࡋస᧯ࢆࢫ࣐࡛࢘

 ࠋࡓࢀࡉ♧ᩍ࡟࠺ࡼ࠸࡞ࡉ࠿ືࢆ

2.3. ่⃭ 

ࢱࣥࢭ✲◊ᮍ᮶ࡢࢁࡇࡇ 㸪ி㒔኱Ꮫࡣ่⃭ 㸦࣮Kyoto 

Research Center, KRC㸧ࡀసᡂࠕࡓࡋKRC⾲᝟⏬ീ

(2013) ࢫ࣮࣋ࢱ࣮ࢹ ࠋࡓࡋຍᕤࡋ㑅ᢥࡽ࠿᝟⏬ീ⾲ࡢࠖ

⏬ീࡢ㑅ᢥࡣ࡟KRCࡢ⾲᝟⏬ീ࡟㛵ࡿࡍㄪᰝ࣮ࢹࡢ

⾲࡜᝟ᘚู⤖ᯝ⾲ࡢ᝟⾲ࡾᛣ࡜㸪ᖾ⚟⾲᝟ࡋ⏝౑ࢆࢱ

᝟ホᐃ⤖ᯝࡽ࠿ឤ᝟⾲ฟࡀᙉࡿࢀࡽ࠼⪄࡜࠸ 6ྡ㸦⏨

ᛶ 3ྡ㸪ዪᛶ 3ྡ㸧ࡢ⏬ീࢆ㑅ᢥࠋࡓࡋ 

ᮏ◊✲࡛ࡣឤ᝟ࡢᙉᗘࡢᙳ㡪ࢆ᥈ࡀ࡜ࡇࡿ┠ⓗ୍ࡢ

ࡍ⾲ࢆឤ᝟ࡢ୰㛫ࡢ᝟⏬ീ⾲ࡢ㸪2✀㢮ࡵࡓࡿ࠶࡛ࡘ

⾲᝟⏬ീࢆసᡂࠋࡓࡋ୰㛫⾲᝟ࡢసᡂࣥ࢕ࣇ࣮ࣔࡣ࡟

ࢢࣥ࢕ࣇ࣮ࣔࠋࡓࡋ⏝౑ࢆ⾡ീྜᡂᢏ⏬ࡿࢀࡤ࿧࡜ࢢ

≉㸪ࡾ࡞␗ࡣ࡜ᡂྜࡿࡼ࡟ࣉࢵ࣮ࣛࣂ࣮࢜࡞༢⣧ࡣ࡛

ᚩⅬࢆᇶ࡟ኚᙧࡃ࠸࡚ࡋ㛫ࡢ⏬ീࢆ⿵᏶࡛࡜ࡇࡿࡍ⮬

ࢢࣥ࢕ࣇ࣮ࣔࠋࡿࡁ࡛ࡀ࡜ࡇࡿࡍసᡂࢆᡂ⏬ീྜ࡞↛

㛫࡛ྛࡢ᝟̿୰ᛶ⾲᝟⾲ࡾᛣࠊᖾ⚟⾲᝟̿୰ᛶ⾲᝟ࢆ

6ẁ㝵㸦0%, 20%, 40%, 60%, 80%, 100%㸧࡛⾜࠸㸪ィ

66ᯛࡢ⏬ീࢆసᡂࡓࡋ㸦ᅗ 1㸧ࠋ 

㸪ࡵࡓࡿࡍ᤼㝖ࡃ࡭ࡿ࡞ࢆᙳ㡪ࡢ㸪⾲᝟௨እ࡟ࡽࡉ

ᯟࡢᴃ෇ᙧࡢ㛗⦪ࡢᑠ᭱࠸࡞ࢀษࡀ㢦ࡢീ⏬ࡢ࡚࡭ࡍ

ࡁ኱ࡢീ⏬ࠋࡓ࠸ᢤࡾษ࡚ࡵࡣᙜ࡚࡟㸪⏬ീࡋసᡂࢆ

ࢫ࣮࣋ࢱ࣮ࢹ㸪᪥ᮏே㢌㒊ᑍἲࡣࡉ ࡟⪄ཧࢆ[24] 2001

ᐇ㝿ࡢே㛫ࡢ㢦ࡢ኱࡟ࡉࡁ㏆࡟࠺ࡼࡿ࡞ࡃ㸪14.4 cm×

18.0 cm㸦6.8 deg×8.5 deg㸧ࠋࡓࡋ࡜ 

 

ᅗ  

2.4. ᡭ⥆ࡁ 

ཧຍ⪅ࡢㄢ㢟ࡣ࿊♧ࡓࢀࡉ⾲᝟⏬ീࡢឤ᝟ࢆ᥎ᐃࡍ

Affective Slider (AS) [25]ࡣ࡟⟆ᛂࠋࡓࡗ࠶࡛࡜ࡇࡿ

ᇶ࡟ࣝࢹឤ᝟஧ḟඖࣔࡢRussell [3]ࡣASࠋࡓ࠸⏝ࢆ

ឤ᝟౯㸦Valence㸧ࠖࠕ㸪ࡁ࡙ ぬ㓰ᗘ㸦Arousal㸧ࠖࠕ࡜ ࡢ

஧ḟඖ࡛ឤ᝟ホᐃྛࠋࡿ࠶࡛࣮ࣝࢶࡢࡵࡓ࠺⾜ࢆḟඖ

ࡍㄝ᫂ࢆ㍈࡜࣮ࢲ࢖ࣛࢫࡢࡵࡓ࠺⾜ࢆ㸪ホᐃ࡚࠸ࡘ࡟
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ࡣ⪅ཧຍࠋࡿࢀࡉ♧⾲ࡀࣥࢥ࢖࢔ࡓࡋᶍࢆ㢦ࡢࡵࡓࡿ

ࡢᑻᗘ࡛஧ḟඖࢢࣟࢼ࢔㸪࡛࡜ࡇࡍ࠿ືࢆ࣮ࢲ࢖ࣛࢫ

ホᐃྛࠋࡿࡁ࡛ࡀ࡜ࡇ࠺⾜ࢆ㍈ᩥࡢᏐࡿࡼ࡟ㄝ᫂ࡣ⾲

ᴫᛕࡢࣥࢥ࢖࢔ࡢࢀࡒࢀࡑࡣ࡛✲◊㸪ᮏࡀ࠸࡞ࢀࡉ♧

⏝ࢆ♧ᩍࡓࡋ࿴ヂࢆ♧ᩍࡢLang and Bradley [26]ࢆ

⾜ࢆ⾜ヨ⩦⦏࡟㸪ᮏヨ⾜๓ࡓࡲࠋࡓࡋㄝ᫂࡟஦๓࡚࠸

㸪ࡣ࡛⾜ヨ⩦⦏ࠋࡓࡋㄆ☜ࢆゎ⌮ࡢ࡬ASࡢ⪅㸪ཧຍ࠸

ᖹᆒⓗ࡞ேࡢホᐃ್ࡀࢱ࣮ࢹࡢබ㛤ࡿ࠸࡚ࢀࡉ

International Affective Picture System [18, 26, 27]ࡢ

⏬ീ࠸⏝ࢆ㸪ཧຍ⪅ࡢホᐃࡀ኱ࡓ࠸࡚ࢀࡎࡃࡁሙྜࡣ

෌ᗘᩍ♧ࠋࡓࡗ⾜ࢆ 

ヨ⾜ࡣḟ࡞࠺ࡼࡢὶ࡟ึ᭱ࠋࡓࢀࢃ⾜࡛ࢀᅛどⅬࡀ

⾲᝟⏬ീࡢ࿊♧ࡿࢀࡉ఩⨨ࡢ୰ᚰ࡟ 2⛊㛫࿊♧ࠋࡓࢀࡉ

ḟ࡟㸪⏬㠃ୖ㒊㸦୰ᚰࡾࡼ 3.3 degୖࡓࡋື⛣࡟఩⨨㸧

ࡀ᝟⏬ീ⾲࡟ 3⛊㛫࿊♧ࡢࡑࠋࡓࢀࡉᚋ㸪⏬㠃ୗ㒊࡟

ᛂ⟅⏝ࡢASࡀ࿊♧ࢀࡉ㸪ཧຍ⪅ࢆࢫ࣐࢘ࡣ౑࡚ࡗ⾲

᝟⏬ീࡢឤ᝟ࢆ᥎ᐃࠋࡓࡋᛂ⟅࡟᫬㛫ไ㝈ࡃ࡞ࡣ㸪ཧ

ຍ⪅ࡣ௵ព࡛ࢢ࣑ࣥ࢖ࢱࡢᛂ⟅ࠋࡓࡋࢆᛂ⟅ᚋ㸪1⛊

ᚋ࡟ḟࡢヨ⾜ࡀጞྛࡣ่⃭ࠋࡓࡗࡲ⾲᝟⏬ീࢆ 1ᅇࡎ

㸪ྜィࡘ 66ヨ⾜ࠋࡓࡗ⾜ࢆ 

ཧຍ⪅ࡣ⏕⌮཯ᛂグ㘓⿦⨨ࢆ⿦╔ࡋ㸪⦎⩦ㄢ㢟 8ヨ

Ᏻ㟼ࡢ㸪3ศ㛫ࡵࡓࡢᏳᐃࡢᚋ㸪⏕⌮཯ᛂࡓࡗ⾜ࢆ⾜

᫬㛫ࡢࡑࠋࡓࡗ࡜ࢆᚋ㸪ᮏㄢ㢟 66ヨ⾜࠸⾜ࢆ㸪᭱ ᚋ࡟

㉁ၥ⣬ࡢ࡬ᅇ⟅ࠋࡓࡋࢆ 

2.5. ㉁ၥ⣬ 

ඹឤᛶࡢ ᐃࡣ࡟㕥ᮌ࣭ᮌ㔝[28]ࡢከḟඖඹឤᛶᑻ

ᗘࢆ౑⏝ࠋࡓࡋඹឤᛶࡣ኱ࡃࡁ㸪௚⪅ࡢᚰ⌮≧ែࢆṇ

⌮ᚰࡢ⪅㸪௚࡜ㄆ▱ⓗඹឤᛶࡿ࠶ຊ࡛⬟ࡿࡍゎ⌮࡟☜

≧ែ࡟ᑐࡿࡍ௦⌮ⓗ࡞᝟ື཯ᛂࡍ♧ࢆ᝟ືⓗඹឤᛶ࡟

ศ㢮ࡢࡇࠋ[29]ࡿ࠸࡚ࢀࡉᑻᗘ࡛ࡣ௚⪅ࡢᚰ⌮≧ែ࡟

ᑐࠕࡿࡍㄆ▱ࠖࠕ࡜᝟ືࠖࡢ཯ᛂഴྥࠕࢀࡒࢀࡑࢆ௚

⪅ᣦྥᛶ࣭ࠖࠕ⮬ᕫᣦྥᛶࠖ࠺࠸࡜どⅬࡽ࠿ᘚูⓗ࡟᥎

ᐃࠋࡿࡍᮏ◊✲࡛ࡣ㸪௚⪅ࡢ⾲᝟ࢆほᐹࡓࡋ㝿ࡌ⏕࡟

࡜㸪᝟ືⓗඹឤᛶࡽ࠿࡜ࡇࡿ࡭ㄪࢆ࠸㐪ࡢ཯ᛂ⌮⏕ࡿ

ᙉࡃ㛵ࢀࡽ࠼⪄࡜ࡿ࠶ࡀࡾ㸪≉࡟᝟ືⓗඹឤᛶᚓⅬ࡟

඲㒊࡛ࡣ㉁ၥ⣬ࠋࡓࡋ┠╔ 24ၥࡢ㉁ၥࡾ࡞ࡽ࠿㸪5௳

ἲ࡛ ࡽ࠿1 ࢆ࡛ࡲ5 5ẁ㝵࡛ᅇ⟅ࠋࡓࡋᅇ⟅ࡣ࡟⣙ 5

ศࢆせࠋࡓࡋ 

2.6. ゎᯒ 

⾲᝟➽㟁ࡣ㸪࢜ ࢫࣃࢻࣥࣂࡢ㸪20-500Hz࡛ࣥ࢖ࣛࣇ

㝖ཤࢆࢬ࢖ࣀ࡚ࡅ࠿ࢆࢱࣝ࢕ࣇ࣒ࣁ㸪ࡅ࠿ࢆࢱࣝ࢕ࣇ

㸪࡚ࡋ⟭ィࢆ⠊ᅖ࡛஧஌ᖹᆒᖹ᪉᰿ࡢ⛊ᚋ㸪1/16ࡓࡋ

➽㟁఩ࡢ᣺ᖜࢆồࡵ㸪1/10⛊ࡢ⠊ᅖ࡛ࡋࢢࣥࢪ࣮࣒ࢫ

࡜ࣥ࢖ࣛࢫ࣮࣋ࢆ㸪ᅛどⅬ࿊♧᫬Ⅼ࡟ࡽࡉࠋ[30 ,23]ࡓ

ࡢᅛどⅬ࿊♧᫬㛫࡟࡜ࡈ⾜㸪ヨ࠼⪄ 2⛊㛫ࡢᖹᆒ➽㟁

ࡿࢀࡉ♧࿊ࡢᚋ㸪⾲᝟⏬ീࡢࡑࠋࡓ࠸ᘬࢆ 3⛊㛫࠺ࡢ

㸪࿊♧㛤ጞࡕ 1⛊ᚋࡽ࠿ 2⛊ᚋࢆ್ࡢᖹᆒ࡚ࡋ㸪ྛヨ

௦⾲್ィ⟬ᚋ㸪ཧຍࠋࡓࡋ࡜್⾲௦ࡢ᝟➽άື⾲ࡢ⾜

ࡢᶆ‽೫ᕪ࡟࡜ࡈ⪅ 2ಸࢆ㉸ࡿ࠼ヨ⾜ࢆእ࡚ࡋ࡜್ࢀ

㝖እࡣ➽┱⓾ࠋࡓࡋ඲ 924ヨ⾜୰ 48ヨ⾜ࢆ㝖እࡋ㸪

኱㢋㦵➽ࡣ඲ 924ヨ⾜୰ 50ヨ⾜ࢆ㝖እࠋࡓࡋ 

PPGࡣ㸪࡛࢜ࣥ࢖ࣛࣇ㸪Ἴᙧ᭱ࡢ኱ࢡ࣮ࣆ㸦R࣮ࣆ

 ,31]ࡓࡋ࡜ᚰᢿᩘࢆ㏫ᩘࡢࡑ㸪ࡋ⟭ィࢆ㸧㛫㝸᫬㛫ࢡ

ࡣᚰᢿᩘࠋ[32 128Hz࡛ィ⟬ࡋ㸪ࡢࡑᚋ ⠊ᅖࡢ⛊1/10

㸪ᅛど࡟ᵝྠ࡜㟁➽࡟ᚋ᭱ࠋࡓࡗ⾜ࢆࢢࣥࢪ࣮࣒ࢫ࡛

Ⅼ࿊♧᫬㛫ࡢ 2⛊㛫ࢆᘬࡁ㸪⾲᝟⏬ീࡢ࿊♧ࡿࢀࡉ 3

⛊㛫ࢆᖹᆒ࡚ࡋ㸪ヨ⾜ࡢᚰᢿᩘࠋࡓࡋ࡜SCRྠࡶᵝ࡟㸪

ࡢᚋ㸪⾲᝟⏬ീ࿊♧ᚋࡓ࠸ᘬࢆࣥ࢖ࣛࢫ࣮࣋ 6⛊㛫ࢆ

ᖹᆒ࡚ࡋ௦⾲್ࡓࡲࠋࡓࡋ࡜㸪ᚰᢿ㸪SCRࡶ࡚࠸࠾࡟㸪

௦⾲್ィ⟬ᚋ࡟ᶆ‽೫ᕪࡢ 2ಸࢆ㉸ࡿ࠼ヨ⾜ࢆ㝖እࡋ

㸪ᚰᢿࡣᩘ⾜ヨࡓࡋ㝖እࠋࡓ 49ヨ⾜㸪SCR 52ヨ⾜ࡔ

 ࠋࡓࡗ

3. ⤖ᯝ 

ཧຍ⪅ࢆከḟඖඹឤᛶᑻᗘࡢ᝟ືⓗඹឤᛶᚓⅬࡢ㧗

ప࡚ࡗࡼ࡟ 㡰࠸ࡁ኱ࡢ㸪ᚓⅬࡣࡅศ⩌ࠋࡓࡅศ࡟⩌2

࡟ࡘࡎ㸪7ྡ࡟࠺ࡼࡿ࡞࡟ᩘྠࡀ⩌㸪㧗⩌㸪ప࡭୪࡟

ศࠋࡓࡅ㧗⩌ࡢᖹᆒホᐃ್ࡣ 3.7±0.17㸪ప⩌ࡢᖹᆒホ

ᐃ್ࡣ  ࠋࡓࡗࡔ3.1±0.25

ḟ࡟࡜ࡈ⋠ࢢࣥ࢕ࣇ࣮ࣔࠊ࡟⏕⌮཯ᛂ࡜ឤ᝟ホᐃ್

㸦ᅗࡓࡋ⟭ィࢆ㛵ಀᩘ┦ࡢࡑࠊࡋᖹᆒࢆ 2㸧ࠋ┦㛵ࡢィ

཯ᛂ⌮⏕ࡣ⟭ 4✀㢮×ឤ᝟ホᐃ್ 2✀㢮×ඹឤᛶ⩌ 2

⩌࡛ 16㏻ࠊ࠸⾜ࡾBenjamini-Hochbergἲ[33]ࡿࡼ࡟

᭷ពỈ‽ࡢ⿵ṇࡢࡑࠋࡓࡗ⾜ࢆ⤖ᯝࠊపඹឤᛶ⩌࠾࡟

ឤ᝟౯ホᐃ࡜άື➽┱⓾࡚࠸ 㸦್r = .79, p = .004㸧㸪኱

㢋㦵➽άື࡜ឤ᝟౯㸦r = .70, p = .017㸧㸪SCR࡜ឤ᝟

౯㸦r = .71, p = .014㸧ࡢ 3㏻࡛ࡏࢃྜࡳ⤌ࡢࡾ᭷ព࡞

┦㛵㛵ಀࡓࢀࡽࡳࡀ㸦p್ࡣ⿵ṇ๓㸧ࡓࡲࠋ㸪ᚰᢿᩘ࡜

ឤ᝟౯ホᐃ್ࡢ㛫࡟ᙅ࠸┦㛵ࡓࢀࡽࡳࡀ㸦r = .60, p 

= .051㸧ࠋᅗ ឤ᝟ホᐃ್࡜཯ᛂ⌮⏕ࡢࡽࢀࡇ࡟ิྑࡢ2

ᅗࠊࡓࡲࠋࡍ♧ࢆࡏࢃྜࡳ⤌ࡢ ྜࡳ⤌ࡌྠࡣᕥิࡢ2

᭷ࡶࢀࡎ࠸ࠊࡀࡿ࠸࡚ࡋ⾲ࢆᯝ⤖ࡢ⩌㧗ඹឤᛶࡢࡏࢃ

ព࡞┦㛵㛵ಀࡣぢ࠸࡞ࢀࡽ㸦⓾┱➽㸸r = .57, p = .068㸪

኱㢋㦵➽㸸r = .02, p = .95㸪ᚰᢿᩘ㸸r = .38, p = .25㸪

SCR㸸r = .46, p = .15㸧ࠊ࡚ࡗࡀࡓࡋࠋపඹឤᛶ⩌࡛ࡣ

ឤ᝟᥎ᐃ࡟ᛂ࡚ࡌ㌟య≧ែࡢኚ໬ࡀ㉳࡟ࡢࡿ࠸࡚ࡁᑐ

 ࠋࡿ࠿ࢃࡀ࡜ࡇ࠸࡞ࡀኚ໬ࡓࡋ࠺ࡑࡣ࡛⩌㧗ඹឤᛶࠊࡋ
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4. ⪃ᐹ 

ᮏᐇ㦂࡛ࠊࡣඹឤᛶࡀప࡚࠸࠾࡟⩌࠸㸪ឤ᝟౯ࡀ㧗

➽┱⓾㸪࡟㝿ࡓࡋほᐹࢆ᝟⾲ࡿࡌឤ࡟⚟ᖾࡾࡲࡘ㸪࠸

άືࡀపୗࡋ㸪኱㢋㦵➽άືࡀቑຍࡋ㸪SCRࡀቑຍࡍ

⮬㸪࡜ࡿࡍ㉳⏕ࢆឤ᝟ࡣேࠋࡓࢀࡽᚓࡀᯝ⤖࠺࠸࡜ࡿ

࡟ព㆑↓ࡓࡲ㸪ࡋኚ໬ࡀⓗ㌟య≧ែ⌮⏕ࡾࡼ࡟⤒⚄❧

⾲᝟ࡀኚ໬ࢃ⾜࡟࡛ࡲࢀࡇࠋࡿ࠸࡚ࢀࡽ▱ࡀ࡜ࡇࡿࡍ

ࡣ࡟ࡁ࡜ࡓࡌ⏕ࢆ㸪ᛌឤ᝟ࡡࡴ࠾࠾㸪ࡣࡽ࠿✲◊ࡓࢀ

➗㢦ࢆసࡿ኱㢋㦵➽ࡢάືࡀቑຍࡋ㸪୙ᛌ࡞ឤ᝟ࢆឤ

ቑຍࡀάືࡢ➽┱⓾࡟ࡵࡓࡿࡵ࠿ࡋࢆ┱ࡣ࡟ࡁ࡜ࡓࡌ

ࡍ㛵࡟㸪⾲᝟ᶍೌࡓࡲࠋ[34 ,23 ,18]ࡿ࠸࡚ࢀࡉ࡜ࡿࡍ

ࡼࡀ➽኱㢋㦵ࡣ࡟㝿ࡓࡋほᐹࢆ㸪ᖾ⚟⾲᝟ࡶ࡛✲◊ࡿ

ࡣ࡟㝿ࡓࡋほᐹࢆ᝟⾲ࡢࡳࡋᝒࡸࡾ㸪ᛣࡋάືࡃᙉࡾ

✲◊ᮏࠋ[37-35]ࡿ࠸࡚ࢀࡉ♧ࡀ࡜ࡇࡿࡍάືࡀ➽┱⓾

✲◊ࡢ㸪㐣ཤࡣኚ໬ࡢ➽኱㢋㦵ࡧࡼ࠾➽┱⓾ࡿࡅ࠾࡟

⤖ᯝ୍࡜㈏ࡾ࠾࡚ࡋ㸪ཧຍ⪅่⃭ࡀ⾲᝟ࢆṇࡃࡋㄆ▱

 ࠋࡿࡁㄆ࡛☜ࡀ࡜ࡇࡿ࠸࡚ࡋࢆඹឤࡣࡃࡋࡶ㸪ᶍೌࡋ

୍᪉࡛㸪ᚰᢿ࡜ SCR࡟㛵ࡣ࡚ࡋ㸪≧ἣࡀẚ㍑ⓗ࠸࠶

ࡍቑຍࡀ㸪ᚰᢿᩘ࡚ࡋᑐ࡟㸪ᛌឤ᝟࣭⾲᝟ࡾ࠶࡛࠸ࡲ
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ᅗ 2  

ᅗྑୖྛࠋࡍ⾲ࢆ㢮✀ࡢឤ᝟ࡢീ⏬่⃭ࡀ㸪Ⰽ㸦ⓑ࣭㯮㸧ࡋ⾲ࢆ⋠ࢢࣥ࢕ࣇ࣮ࣔࡀᙧࡣࣝ࣎ࣥࢩྛ

 ࠋࡍ♧ࢆ㛵ಀᩘ┦ࡣ್ᩘࡢ
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࠺࠸࡜ࡿࡍῶᑡࡀᚰᢿᩘ࡟㸪㏫[27 ,18]ࡸᯝ⤖࠺࠸࡜ࡿ

⤖ᯝࡀሗ࿌ࡓࡲࠋ[39 ,38]ࡿ࠸࡚ࢀࡉ㸪ᚰᢿᩘࡢࡶࡢࡑ

཯ᫎࢆᚊ⚄⤒άື⮬ࡀ࿘Ἴᩘᡂศࡢ㸪ᚰᢿᩘࡃ࡞ࡣ࡛

ᨭࡃᗈࡶ࠼⪄࠺࠸࡜ࡿࡍኚ໬࡚ࡗࡼ࡟㸪ឤ᝟ࡾ࠾࡚ࡋ

ᣢࠋ[40]ࡿ࠸࡚ࢀࡉSCR࡛ࡣ㸪ឤ᝟౯ࡶࡾࡼぬ㓰ᗘࡢ

ᙳ㡪ࡀከࡃሗ࿌ࡾ࠾࡚ࢀࡉ㸪ぬ㓰ᗘࡀ㧗࠸᫬࡟ᙉ࠸

SCR[41 ,18]ࡀࡿ࠸࡚ࢀࡽ࠼⪄࡜ࡿࡌ⏕ࡀ㸪ᛌ่⃭࿊

♧᫬࡟ SCRࡀቑຍ࠺࠸࡜ࡿࡍሗ࿌ࠋ[42]ࡿ࠶ࡶᮏ◊✲

㸪ࡋቑຍ࡚ࡗక࡟㸪ឤ᝟౯࡟ࡶ࡜㸪ᚰᢿᩘ㸪SCRࡣ࡛

ぬ㓰ᗘࡢ࡜┦㛵ࡣぢ࡜ࡘ୍ࡢ⏤⌮ࡢࡑࠋࡓࡗ࠿࡞ࢀࡽ

ឤ᝟ࠋࡿࢀࡽ࠼⪄ࡀᙳ㡪ࡢᢚไࡢឤ᝟ࡢ⪅㸪ཧຍ࡚ࡋ

ࡿࡏࡉᢚไࢆ⌧⾲㸪ឤ᝟࡟࿊♧᫬ࡢ่⃭ࡿࡏࡉ㉳⏕ࢆ

ࡍᑐ㠃࡟⪅௚ࡢᖾ⚟⾲᝟ࠋ[42]ࡿࡍῶᑡࡀ཯ᛂ⌮⏕࡜

㸪࡜ࡿ࠼⪄ࢆሙ㠃ࡿࡍᑐ㠃࡟⪅௚ࡢ᝟⾲ࡾ㸪ᛣ࡜ሙ㠃ࡿ

ᛣࡾ⾲᝟ࢆ┦ᡭࡢࡽ⮬ࡣ࡟ࡁ࡜ࡿࡍ࡟ឤ᝟ࢆᢚไࡓࡋ

᪉ࡀ㛵ಀࡢᝏ໬ࠋ࠸ࡃ࡟ࡾࡀ࡞ࡘ࡟ཧຍ⪅ࡣ⤒㦂ࡼ࡟

㸪ࡾ࠾࡛ࢇᏛ࡟ព㆑↓ࢆไᚚࡢឤ᝟ࡿࡍᑐ࡟㸪⾲᝟࡚ࡗ

ࡓࡗ࡞ࡃᙅࡀ཯ᛂ⌮⏕ࡢ᝟ほᐹ᫬⾲ࡾ㸪ᛣ࡟ࡵࡓࡢࡑ

 ࠋࡿ࠶࡛⬟ྍࡶ࡜ࡇࡿ࠼⪄࡜

ḟ࡟㸪ඹឤᛶࡿࡼ࡟⩌ศࡢࡅ⤖ᯝ㸪ඹឤᛶࡢప࠸⩌

⤖࠺࠸࡜ࡿࡌ⏕ࡀ㌟య཯ᛂ࠸ᙉࡶࡾࡼ⩌࠸㧗࡚࠸࠾࡟

ᯝࡀᚓࡢࡇࠋࡓࢀࡽ⤖ᯝࡣ๓ᕝ୍࡜[16]ࡽ㈏ࠋࡿ࠸࡚ࡋ

ࢆ⏝ᢚไసࡢᶍೌࠊࡀࡿ࠶ᯝ࡛⤖ࡿࡍ཯࡟ほ┤ࡣࢀࡇ

⪃៖࡛࡜ࡇࡿࡍㄝ࡛᫂ࠋࡿࡁᶍೌࡿࡺࡽ࠶ࡣ≧ἣ୍࡛

ᵝࠊࡃ࡞ࡣ࡛ࡢࡿࡌ⏕࡟┦ᡭࡢ࡜㛵ಀࡸឤ᝟ࡢ✀㢮࡟

࡟ㄡࡣᶍೌࡢᖾ⚟⾲᝟ࠊࡤ࠼౛ࠊࡾ࠾࡚ࡗ࡞␗࡚ࡗࡼ

⏕࠿ࡋ࡟ே࠸ࡋぶࡣᶍೌࡢ᝟⾲ࡳࡋᝒࠊࡀࡿࡌ⏕ࡶ࡛

⣧⢋ࡣᶍೌࡾࡲࡘࠋ[43]ࡿ࠸࡚ࢀࡉሗ࿌ࡀ࡜ࡇ࠸࡞ࡌ

ࡣ࡚ࡗࡼ࡟⬦ᩥࠊࡃ࡞ࡣ࡛ࡢࡶ࡞཯ᑕⓗࡘ࠿ⓗື⮬࡟

ᶍࠊࡣே࠸㧗ࡢඹឤᛶࠋࡿ࠶ࡶ࡜ࡇࡿ࠿࠿ࡀ࣮࢟ࣞࣈ

⏝఍ⓗ┦஫స♫ࠊࡾ࠾࡚ࡋไᚚࡃࡼࢆฟ࣭ᢚไ⾲ࡢೌ

 ࠋࡿࢀࡽ࠼⪄࡜ࡿ࠸࡚ࡋ⏝ά࡟᭷ຠ࡟ㄪᩚࡸᣢ⥔ࡢ
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