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�

ȃč�D�ÞI2ǐŶ1ç³�ų°·��ǐŶMǿÙ BƆűǋĦƐ1

ç³2¹ƒǽ1}ł>�ǧťÙL.1ÕȨEĒ�ǿ��H0BȲ¿Ɔ´¡

ƛ  2020,¿Ɔ´¡ƛ 2018aȳ
�C@1ǵȨǫŬ1B<�2008 čMƆűǋĦ
Ɛ�ț3?4¹ƒǽȍţ·EƙƕMƀø�ǰyƀø��ĲĀ�Ā¥�C�

10 č�}�ƾȋ�H0B
  
ǐŶ1Ĳş2�ë���)M«�B�-�I�B
|)2ǗÜ�ǗÜȁ

ȖŨ�HIU^d[gŨȲWaist Hip Ratioȷ�~ WHRȳL.ǗÜE¯Ƈ 
B=1-� Body Mass Index(BMI)1?1M�ȒE¯Ƈ B=1��B
(Kissebah et al 1982, Snijder et al 2006,  Neeland et al 2019)
ǐŶ1Ĳş2#
C$C1ƀĠ��B
  

1982 č�WHR -¶ǖơ·Ƒ1ƓƑ-1șȈEƤ ¤ǣƠƬM?A�WHR
2ǐŶ1Ĳş-�HŮƙEȠ<BȲNeeland et al 2019ȳ
����#1Ę1
ƠƬM?A WHR 2�Ɩ~ǔǑ1Ǡƪ�Ǐșƶ1Ʋǎȓ�ȭƘ1ŝȇEÃ
Ņ BB<�ǐŶ1Ĳş-�H�Ƈ BM2�º«I�B-ǌ2@CB?

1ML(BȲSnijder et al 2006 , Neeland et al 2019ȳ
  
ǂ0H�PweqzXļąķėȲComputed Tomographyȳ1ŇÂM�0�

§ǘǔǑ /Ɩ~ǔǑ1ȣƪEţƢMŵøI�B?1ML(B
§ǘǔǑ /Ɩ
~ǔǑ1ȣƪȓ2�GwUswĮĬĠ��Ƿ�3?4ĜǢƵsUN-șȈ

 B�-�Ń@�ML(H0BȲKelley et al 2000ȳ
����CT 2�Ȯȩ
L¹ƒǽ-ĺÿǅǦ3�1ţĕ·1Ź�@�ǰI1¯ƇM2ȜƋ��B
 
|ľ�BMI -ǗÜ2§ǘǔǑEƕƢMǥ ƷńLĲş-�H�Ƌ�I¯

Ƈ�CH0B
¤ǣƠƬI2�BMI - HDL PuU\vzt�ƭǗņǢƺ�
�ĠǔǑ�ȮǢß3?4ĜǢƵƏġ1¾ȟÙô-șȈ�H0B�-�Ń@

�ML(H0BȲSpiegelmen et al 1992ȳ
����BMI 2��ǔǑȓ-Ʋ
ǎȓ1¸®2I�L0
Ɩ~ǔǑ-Ʋǎ1ŝĨ2�čȯ�Ġ®�ũŀM?

AƍLB
#1B<�Ì� BMI I2�ðĠ2ƉĠ?A�ǔǑƃ�Ȯ��Ȯ
ȯǍI2Ʋǎȓ�ŴĂ BB<�ǔǑȓ�ç³ B�-�åÐ�CH0B

ȲGran et al 1986, Gallagher et al 1996, Flegal et al 2010, Villareal et al 2005,  
Deurenberg et al 2002ȳ
  
ǗÜ2�BMI ?AǗȐǐŶEǱ� B¢CBĲş-�CH0BȲRoss et  

al 2020ȳ
ŁőI2�čȯ�}�BM)CH�ǐŶ2ǗÜç³-șȈ B�
-�Ń@�ML(H0BȲSugihara M et al 2011ȳ
ǐŶ Î1�BȮȯǍ
M-(H�BMI ?AǗÜMä*0H�ĐƵƅE B�-2ȒǧI�B-0
2B
  
D�ÞM30H�ǗÜ-ƆűǋĦMŻŹEĕHBƠƬ1ê�2šļƠƬ

I�BȲSatoh et al 2010, Oka et al 2010, Sato et al 2017, Narisawa et al 2008,  
Kato et al 2008ȳ
ǆļƠƬI2� 2-3 č-Ɵ0ŎȘI1ƠƬI�A
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ȲMatsushita et al 2012, Maw and Haga 2019, Tsushita et al 2018ȳ�ȖŎƕL
ƆűǋĦ>ǗÜ1è·EśǮ�BƠƬ2L0
#�I�őƯM3�BƠƬ

I2�10 čȘM3�BƆűǋĦ3?4ǗÜ1è·-ƆűǋĦƐ1sUNÙ
ô-1șȈEŃ@�M B�-Eƙƕ-�B
  
�

�� AH�

 
�����7`122F\�

� A ĉ2�O Ɲ1ŔŲć189�íM�ǉ��ǙżǺ�Lȣƪ 125.34 {1
áãI�B
2018 č1Ǆ�Ç2 119,448 �I�A�č�ŴĂ ÎI�BȲA
ĉǀǭň�Ò£čďžȳ
|ľ�Ȯȯ·ƃ2 2018 č 10 ŊŐƄà 32.9ȱI
�A�č�ç³�H0B
:B�2017 čď1ť�ÀÙ2�1 �ĢĠĽƆſ�
2 �ĜƏġ�3 �ǒŸI�A�2013 č�@ 2017 č1şŷ·ť�Ũ2ƉĠ
120.6�ðĠ 111.6 -ÞyO Ɲ-ŨȂ�HȮ0ƁŭM�BȲ�Ò£čď T �
�ĩåȳ
2017 čď1 40 Ť�@ 74 Ť1ƆűǋĦƐ1ŋƐ±Ë2 45.3%ȲO
ƝÞũ�ȟÚ�ȈË�ȳ�2017 čď1ƀø�ĐǰřÆǰǍ±Ë2 43.1%�
ƀø��ĲùĿƃ2 34.1ȱI�(BȲ�Ò£čď T ��ĩåȳ
ƀø�ǰ
ÆǰǍM3�BnXks[NSw_vzmǲĕǍ2�19.3ȱI�AȲA ĉ

ư 3 Ŏƀø�ǰƱùĿǭƊȳ�ÞȲ15.1%ȳyO ƝȲ15.3%ȳ?AȮ�Ȳ¿´
ƛ 2017ȳ�ƆűǋĦƐþƳ1ĝǧLáã-L(H0B
  
 
�����7`Y�

þǻ2�A ĉ1 2008 č1ƀø�ǰEÆǰ�B 6,621 �11D�10 čȘ
ȄȀ�ÈǓL 40�65 ŤŏŶ1 2,984 �-�B
#11D�2008 č�2012
č�2013 č�2017 č1 3 ņŹIƀø�ǰEÆ�H0BǍ 1,474 �Eįª�
B
ŉƽ«ŕþǻǍ2�ƺăƐ�ȮǔǢƑ�ȮǢß1ǡEŌƇ�H0BǍ

EȞ0B 745 �-�BȲÝ 1ȳ
  
 

�����K5+] $��

ƀø�ǰ1]zX-�H��ǰȦƙ11D�ŚȲ�Ȓ�ǗÜ�Body Mass 
Indexȳ�ǢßȲÄǇŎǢß�İēŎǢßȳ�ǔǾ�ǷȲ�ĠǔǑ�LDL Pu
U\vzt�HDL PuU\vztȳEƇ0B
  
ƆűǋĦMș�H2�ƀø�ǰIƇ0@CB�şŷƕL�ǰy��ĲĀ

gvOrm�1 22 Ȧƙ�@LB�şŷƕLǾÕƥ�1��@ƆűǋĦMș
Ȉ B×Ž�Ȭȑ�Ȋ¶�ȫ�1ģåEƇ0B
  
 
�����IBAH��

ȈǂèĻ2Čâ�±şŷ�Ĉ-��K\QszèĻ2ùĻȲ%ȳIƤ�B

2008 čď- 2017 čď1ŨȂ2�Čâ�2þğ1�B t śø�±ËMș�
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HDL PuU\vzt�LDL PuU\vzt�.1?1Mè· B1�ĳø
�Eǭƴ�B
«ŕ2�R version 4.0.2ȲR Core Team 2018ȳEƇ0H�ŋ
ĤŪŷ2 5%-�B
  
 
�����*NRc>�

őƠƬ2�ë«ƝƮƜǹƧöëöƠƬ�ƅy÷¦óÓ�M?(HĪǴE

ĚHùĿ�BȲƔȕƌÉ 18-69ȳ
�ǰ]zXEƇ0HùĿ�BőƠƬ2�
�ƎöǶřMș B�ƅĲȔ�1þǻ-�ǉ��@CB
 A ĉ�@Ĵ�E
Æ�B]zXhzU2���EƀøI�Bģå2Ï:!�ƠƬ¼²1ŋź

M?B��1�¯Ɨ2L��őƠƬ1ùĿM?B��1�Šĸǹ}1ÕȨ

2L0
  
 
�� VC�

 
�����7`Y2K<�

č�®3?4Ġ®M?B 2008 čď�2017 čď1þǻǍ1ƀĠEǥ 1 M
Ƥ 
  

2008 čďM3�BČâčȯ2�ƉĠ 56.8±7.0 Ť�ðĠ2 58.3±6.3 ŤI�
(B
 2008 čď1śř�EƉðIŨȂ B-�ƉĠ2�ÄǇŎǢß
124.1±17.5mmHg�İēŎǢß 76.4±10.6mmHg��ĠǔǑ 126.8±70.4mg/dl I
�(B
ðĠ2�ÄǇŎǢß 119.8±16.6mmHg�İēŎǢß 71.8±10.0mmHg�
�ĠǔǑ 98.8±48.5mg/dl I�(B
ƉĠ2ðĠ?A=ÄǇŎǢß�İēŎ
Ǣß��ĠǔǑM30HȮ�EƤ�B
HDL PuU\vztM)0H2�
ƉĠ 59.8±16.4mg/dl�ðĠ 73.1±18.3mg/dl �LDL PuU\vztM)0H
2�ƉĠ 130.0±30.2mg/dl�ðĠ 134.3±29.2mg/dl I�A�ƉĠ2ðĠ?A
��I�(B
  
ƆűǋĦM30H�ƉĠI2×ŽǍ 78 ÍȲ33.9%ȳ�ȬȑǍ 92 ÍȲ40.4%ȳ�

ōȫŢȫ 41 ÍȲ17.9%ȳI�A�ðĠ-ŨȂ�±Ë2Ȯ�(B
Ȋ¶ǋĦ
2ƉĠ 79 ÍȲ34.3ȱȳ�ðĠ 175 ÍȲ34.1%ȳI�A�ƉðM±Ë1Ȍ02
;@CL�(B
  
č�ƕƀě2�60 �I2�Ɖð-=M�Ȓ2��EƤ�B
  60 �1ð

ĠI2�40�50 �1ðĠ-ŨȂ B-ǗÜ�ë���ÄǇŎǢß-İēŎ
Ǣß2Ȯ�EƤ�B
|ľ�ƉĠI2�ÌŞ1 Î2Ǫý�CL�(B


60 �1ƉĠI2�40 �-ŨȂ B-�ĠǔǑ- LDL PuU\vzt�2
��EƤ�B
|ľ�60 �1ðĠI2�40 �-ŨȂ B-�ĠǔǑ- LDL
PuU\vzt�2Ȯ�EƤ�B
  
 
������ 8e2ED)23-�

10 čȘ1śř�1è·Eǥ 1 MƤ 
�Ȓ2�Ɖð-=M 7H1č�
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IŴĂ�B
40 �EȞ0B 50 ��60 ��I2 2007 č- 2017 čM30H
ŋĤĈEǴ<B
ǗÜ2�50 �1ƉĠEȞ0Hç³�B
40 �1ðĠM3
0H�10 čȘ1ǗÜ1ç³2 1.7cm Iŉë�EƤ�B
ǗÜI2�50 �ð
Ġ1; 2007 č- 2017 čM30HŋĤĈEǴ<B
ÄǇŎǢß2�Ɖð-
=M 7H1č�Iç³��60 �M30Hŉ=ç³��ç³ȓ2ƉĠI2
8.1mmHg�ðĠI2 5.4mmHg I�(B
ÄǇŎǢß2 40 �ðĠ�éIŋ
ĤĈEǴ<B
İēŎǢß2� 7H1č�Iç³�B��2007 č- 2017
čM30HŋĤĈ2Ǵ<@CL�(B
  
�ĠǔǑ�LDL PuU\vzt�HDL PuU\vzt�1è·2čȯą

M?(HƍL(B
ðĠI2��ĠǔǑ�HDL PuU\vzt�LDL Pu
U\vzt1�2 40 �Iç³��60 �I2ŴĂ�H0B
|ľ�ƉĠI
2�ÌŞ1 Î2Ǵ<@C!��ĠǔǑ�LDL PuU\vzt1�2 40 �
IŴĂ��60 �M30H2ç³�H0B
  
 
������ 8e2[M0 
��
'd23-M1���Sff(�

10 čȘ1ǗÜ- BMI 1è·ƃ1ƚșș�EÝ 2 MƤ 
10 čȘ1è·
ƃ- BMI 1è·ƃ1ƚș2Ȳ r = 0.59�p <0.001ȳ��Ȓ1è·ƃ-1ƚș
2Ȳ r = 0.58�p <0.001ȳEƤ���ƨď1ƚșEǴ<B
  
 
������ 8e2[M3-1.6�;g�

GLM 1«ŕEƇ0H�ǗÜ1è·ȓMėȤ BƾčƕǧÙ1ƿŗEÝ

2A MƤ 
#C$C1Øċ�Ļ2�Ġ®2 0.062 (95% CI 0.04 to 0.08, p < 
0.001)�čȯ2 0.010 (95% CI -0.04 to 0.06, p = 0.710)�2008 č1ǗÜ1ë
��2 -0.015 (95% CI -0.03 to 0.00, p = 0.134)�×ŽƁŭ2 -0.01 (95% CI -
0.04 to 0.02, p = 0.475)�øŎƕLȊ¶2 -0.006 (95% CI -0.02 to 0.01, p = 
0.500)�ōȫŢȫ2 -0.007 (95% CI -0.04 to 0.03, p = 0.720)�FtPztȬȑ
2 -0.017(95% CI -0.04 to 0.01, p = 0.147)I�A�Ġ®M30HŋĤLţ1
șȈ�;@CB
2008 čď1ǗÜ1ë���×ŽƁŭ�Ȭȑ�ōȫŢȫ�
øŎƕLȊ¶ǋĦ1ƆűǋĦ-1ȘM2ŋĤLșȈ2Ǵ<@CL�(B
  
 
������ 8e2Za&_fb/423-1.6�;g�

10 čȘ1�ĠǔǑ�LDL PuU\vzt�HDL PuU\vzt�1è
·ȓMėȤ BǧÙ1ƿŗEÝ 2B MƤ 
 �ĠǔǑ�HDL PuU\vz
t�LDL PuU\vztM30H�Ġ®1Øċ�Ļ2�#C$C�0.272 
(95% CI 0.19 to 0.36, p < 0.001)� -0.177 (95% CI -0.22 to -0.14, p <0.001),  -
0.045 (95% CI -0.08 to -0.01, p = 0.012)I�A�ŋĤLșȈEǴ<B
�Ġ
ǔǑ�LDL PuU\vztM30H�ǗÜŨ1Øċ�Ļ2#C$C�0.570 
(95% CI 0.06 to 1.07, p =0.03)�0.195 (95% CI 0.01 to 0.38, p =0.043)I�A�
ŋĤLșȈEǴ<B
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��	��BJ! #91��Za&_fb/42?5)�

GLM «ŕM?(HĚ@CBƿŗ?A�ǗÜŨM?B�ĠǔǑ�LDL Pu
U\vzt�HDL PuU\vzt1ĳø�EÝ 3 MƤ 
GLM «ŕM?

Bǭƴ1ƿŗ�Ɖð-=MǗÜ1ç³M?A��ĠǔǑ�LDL PuU\v
zt1�2ç³ B�-EƤ�B
Ì�ǗÜŨI�(BæË�ƉĠ2�ð

Ġ-ŨȂ B-�ĠǔǑ�HDL PuU\vzt1ĳø�2Ģ·�H0B

ÃþM�ðĠI2�LDL PuU\vzt1ĳø�IĢ·�H0B
   
ƉĠI2��ĠǔǑ1ĳø�2 2008 čď1ǗÜ� 85cm ŏŶ�) 40 �

1ƉĠIŉ=Ģ0�EƤ�B
LDL PuU\vzt�HDL PuU\vzt
ĳø�2 2008 čď1ǗÜ� 85cm ŏŶ1 60 �1ƉĠM30HĢ0�EƤ
�B
ðĠM30H=ÌŞ1 ÎI�(B
  
 
�� X6�

 
őƠƬ2�Ì|Pjz^M30H 10 čȘM3�BǗÜ�ƆűǋĦ�3?

4ǔǾ�ǷsUN1è·Mƞƙ�B
ǗÜ1 10 čȘM3�Bè·-×Ž
Ɓŭ�Ȭȑ�øŎƕLȊ¶ǋĦ�ōȫŢȫƁŭL.1ƆűǋĦ-1ș�E

«ŕ�B
#1ƿŗ�10 čȘIƉð-=M�Ȓ2ë��ŴĂ�B|ľI�
ǗÜ2ç³ ÎM�(B
ǗÜ1ç³2�ƆűǋĦ-1ș�2Ǵ<@CL

�(B
����ǗÜ1ç³2��ĠǔǑ�HDL PuU\vzt�LDL P
uU\vzt1�-șȈ��ǗÜ1ç³--=M 10 čĘMĢ· B�-
�Ń@�ML(B
  
šļƕ3?4ǆļƕƠƬM30H2�ǗÜ2čȯ--=Mç³ B�-

�åÐ�CH0BȲNoppa et al 1980, Shimokata et al 1989a, Shimokata et al  
1989b, The et al 1996, Ito et al 2001, Carmelli et al 1991, Zamboni et al 2003, 
Hughes et al 2004ȳ
ƀM�ðĠ2�.1�ƩM30H=Ì�čȯ1ƉĠ?
A=ǗÜ2ç³ BȲCheong et al 2015ȳ
JzU^rsFM3�B 15 čȘ
1ƠƬI2�ƉĠ-ðĠ-=M�Ȓ-ǗÜ2ç³�H0BȲAbrabshahi et  
al 2014ȳ
K`YM3�B 8 čȘ1ƠƬI2�ƉĠ-ðĠ-=M�Ȓ-Ǘ
Ü2ç³��#1ç³2ðĠI?AȪǟI�(BȲYe et al 2019ȳ
�C@
1¤ǣƠƬI2�čȯ--=MǗÜ3?4�Ȓ�ç³�H0B��őƠƬ

I2�Ȓ1ç³2Ǵ<@CL�(B
Łő1ðĠEþǻ-�B 20 čȘM
3?5ȄȀǶřI2�20 čĘM�ȒMè·2Ǵ<@CL�(B�ǗÜ2ç
³�H0BȲKuk et al 2009ȳ
4 čȘI1ƠƬI2��Ȓ2ŴĂ��ǗÜ2
ç³�H0BȲKume et al 2012ȳ
Łő�Eþǻ-�B�C@1¤ǣƠƬ-
ÌŞMőƠƬM30H=�³ȯM�0�Ȓ2ŴĂ��ǗÜ1ç³ B Î

-|ǚ�H0B
  
� |ǛƕM�§ǘǔǑEÁüMŵø B�-2Ûȡ&��ǗÜ2�nTp
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zI1ŵø>ht^�ǉI�è·EǴǸI�BŨȂƕƷ½LĲşI�B


����Łő�M3�BǐŶ1ǴǸMș BƠƬI2�ƉĠ2ht^ƫ1

�ǉM?(HǐŶEǴǸ B ÎM�B��ðĠ2�ȒM?(HǐŶEǴ

Ǹ��ðĠ2ǗÜEĤǸ�H0L0-1åÐ=�B (Yamamoto et al 2012)

őƠƬ1þǻǍ1ƀě-�HƉð-=M³ȯM�0�Ȓ2ŴĂ��ǗÜ2

ç³ B�-�Ń@�ML(B
ƆűǋĦƐ�țM30H2�ő���Ȓ

&�IL�ǗÜ=Ï<Hǌħ B�-1ȒǧĠEƤÔ�H0B
  
ƆűǋĦ-ǐŶ-1șȈ2ê�1¤ǣƠƬIåÐ�CH0BȲHarris et  

al 1991, Ishizaka et al 2007, Moffatt et al 2012, Takayama et al 2018ȳ
×Žǋ
ĦM30H�ƦŽ2�ȫſ-Kvsz1ĶÅE�ȉ��aPZw�ǷMĝ

ǧL¨¯ƇIbtMz1B<Mäƣ�ǷE�~�"�#1ƿŗ��Ȓ�ç

³���ǔǑ�ç³ B-ǌ2@CH0BȲMoffatt et al 2012, Harris et al  
1991ȳ
ƦŽ-�Ȓç³2ŋĤLșȈ��AȲTakayama et al 2018ȳ�ƦŽĘ
2ǗÜ1ç³-ƚșș�EƤ�H0B
×ŽE><H�@ 5 č�}ƾȋ 
B-�nXkS[NSw_vzm1ŋƐƃ2�Ȣ×ŽǍ1ŋƐƃ-ÌŞI

�B-1åÐ=�BȲ Ishizaka et al 2007ȳ
  
ȬȑǋĦ2��ĐM-(HgrU-lG`U1�ľ1µŗ��B-1å

Ð=�BȲSuter 2005ȳ
§ǘǔǑȓ-FtPztĶÅȓEǶř�BƠƬI
2�FtPztĶÅȓ-ǗȐ§ǘǔǑȓ-1șȈEƤ�BȲSumi et al 2019ȳ

|ľI�FtPztĶÅȓ-ǗÜ2�ǝčǍI2Ȭȑ�ê08.ǗÜ2ā

�0-01ȅƚșEƤ��ȮȯǍI2ƚșș�2Ǩ@C!�FtPztĶ

Åȓ-ǗȐǐŶ1čȯ�õĠ1șȈEƤ�H0BȲWakabayashi 2011)
  
ōȫ1ŢȫǋĦ2�ô.=M30H2�ǐŶ-șȈ B�-2Ń@�M

L(H0B��Ĩ�I2ƠƬM?Aƿŗ�ƍL(H0B
ƸÞ-FTFì

ČůáãI1Ĩ�Eþǻ-�BƠƬI2�ōȫŢȫ2ǐŶ-șȈ�H0B

� - E Ƥ � H 0 B (van der Heijden et al 2007, Horikawa et al 2011,  
Deshumukh-Taskar et al 2013, Odegaard et al 2013)
|ľ�K`Y�1Ĩ�E
þǻ-�BƠƬI2�ōȫŢȫ-ǐŶ1ŋƐƃ-2ș��L0�-EƤ�

H0B (Barr et al 2016ȳ
:B�Łő�Eþǻ-�BǆļƕƠƬI=�ōȫ
Ţȫ2ðĠM30H�ǐŶ-șȈ�H0L0�-EƤ�H0BȲSakurai et 
al 2017)
  

Łő�ƉĠEþǻ-�B 3čȘ1ǶřI2�Ȋ¶ǋĦEĹÖ�BǍ2�
Ȓ�ŋĤMŴĂ�H0BȲŒ}�  2019ȳ
:B���ĲĀM?B6xŊȘ1
ƆűǋĦĹÖ1gvOrmùĿEǱ��BƠƬI2�ŉ­1 3xŊ2Ȋ¶
M?AǗÜ2ŴĂ�B��Ę»ȶxŊI2ǗÜ2ç³�H0BȲ}Ŗ�  
2009ȳ
�@M2�ȖŎƕL�Ȓè·-ű¶ȓEǶř�BƠƬI2�13čȘ
I2.3kgŏŶ1�Ȓè¶Eǃı BM2 1Ł60«ƨď1�ƨď1Ĕď1ű¶
�ĝǧI�B-åÐ�CH0BȲLee et al 2010ȳ
  
őƠƬI2�ƆűǋĦ�ƀM5č�}1ƆűǋĦ1ǁǂ1ŋźMƞƙ�B
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��ƆűǋĦ2ǗÜç³-șȈ2Ǵ<@CL�(B
10čȘM3�BðĠ
1ƆűǋĦ2�øŎƕLȊ¶ǋĦ1�BǍ1±Ë2ƻ40ȱI�B��ƦŽ�
ōȫŢȫ�Ȭȑ1ǋĦ1�BǍ2ƻ10ȱ-���ê�1Ǎ2ǜñLƆűǋ
ĦE�(H0B
|ľ�ƉĠ1ƆűǋĦ2�×ŽǍ210čȘI10ȱŴĂ�
B=11�FtPztĶÅEŧŁ�H0BǍ1±Ë240ȱ-Ȯ��Ȋ¶ǋ
Ħ��BǍ1±Ë240ȱI�A�ǜñLƆűǋĦ��HH0B-2Ǭ2L
0
ǜñLƆűǋĦ1ǃı1ŋźM��D@!�Ɖð-=M10čȘM30
H�ȒŴĂ�B�-2�3#@�őƠƬ1ȠÚM30HøŎƕȊ¶�L0

B<�³ȯ--=MƲǎȓ�ŴĂ�B�-�ėȤ�B-ǌ2@CB
³ȯ

M�1Ʋǎ1ŴĂ�Ʋ²1�~2RtPiaF-Ñ3CȲRosenberg 1989ȳ�
40Ťȥ?AŴĂ��¶ǖơ·1ǧÙ-LB�-�Ń@�ML(H0BȲOchi  
et al 2010ȳ
ęœ1��ĲĀI2��ǔǑy�ȒȓEŴ@ �-MȒŹ�3
�CH0B��őƠƬƿŗ2�40Ť�@1Ʋǎȓ1ç³�Ʋǎȓ1ǃı6
1��ĲĀ�ƆűǋĦƐƓƑ�țMŋµI�BÈǓĠEƤÔ�B
  
őƠƬ1ȜƋ2�~1ȆAI�B
ư|M�ȎĭcGFU1ÈǓĠ��

B
øŎƕMƀø�ǰEÆ�BþǻǍI�BB<��ĐĞÎ1Ȯ0�I�

(B�-Eǌħ Bĝǧ��B
ư�M�«ŕ]zX1ȜøI�B
őƠ

ƬM3�BƆűǋĦM)0H2ƀø�ǰIƇ0@CBǶřƥI�Ƈ�C

BȦƙI�B
#1B<�ƆűǋĦ1×Ž�Ȭȑ�øŎƕLȊ¶�ōȫŢ

ȫ1§ûE�20��002�-��1]zXIǶř�H0BB<�ǳƼE

īĵ B�-2I�H0L0
�Ę2�ƆűǋĦ1§ûE?AǳƼMǱ�

I�BĲşƱEƇ0H1«ŕ�ĝǧI�B
ŉĘM A ĉ-01Ȝø�B|
áãIùĿ�CBB<�őƠƬE|Ǜ·M2ǌħ�ĝǧI�B
  
 
�� V^�

 
őƯI2 10 čȘM3�BƆűǋĦ3?4ǗÜ1è·-ƆűǋĦƐ1s

UNÙô-1șȈE«ŕ�B
#1ƿŗ�10 čȘM30HƉð-=M�Ȓ
2ŴĂ��ǗÜ2ç³ ÎEƤ�B
:B�ǗÜ1ç³-ƆűǋĦ-1ș

Ȉ2Ǵ<@CL�(B��ǗÜ�ç³ B-ǔǾ�ǷMșȈ Bśř�2

ç³ B�-EƤ�B
�@M�³ȯ--=MǗÜ�ç³ B�-Eǌħ

�BƆűǋĦƐ1�țþƳE B�-1ȒǧĠEŃ@�M�B
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� ����
	 �  � �� � �� �	�.�	�
�

/: n 2008 4 2017 4 P D n 2008 4 2017 4 P D

4S 56.8±7.0 58.3 ±  6.3

230 65.8 ± 10.2 64.9 ± 10.3 0.003 515 51.5 ± 8.5 50.7 ± 7.6 0.000

40?% 43 69.4 ± 13.5 68.8 ± 13.0 0.544 65 53.7 ±  7.2 53.2 ± 8.3 0.464

50 ?% 86 67.4 ±  8.2 66.2 ±  9.0 0.010 171 52.2 ± 7.7 51.4 ± 7.9 0.007

60 ?% 101 63.0 ±  9.4 62.1 ±  9.3 0.042 279 50.6 ± 6.7 49.7 ± 7.2 0.000

230 84.6 ±  8.5 84.4 ±  9.3 0.657 515 79.1 ±  8.5 79.9 ±  8.9 0.007

40?% 43 85.2 ± 10.8 86.0 ± 12.3 0.509 65 77.2 ± 8.2 78.9 ± 9.5 0.066

50 ?% 86 85.6 ±  7.0 84.7 ±   8.4 0.096 171 78.2 ± 9.0 79.3 ± 8.8 0.040

60 ?% 101 83.4 ±  8.5 83.5 ±  8.5 0.816 279 80.1 ± 8.2 80.5 ± 8.8 0.287

230 124.1 ± 17.5 130.4 ± 18.6 0.000 515 119.8 ± 16.6 124.6 ± 18.6 0.000

40?% 43 120.8 ± 13.1 127.6 ± 16.1 0.014 65 115.9 ± 12.4 117.1 ± 18.9 0.532

50 ?% 86 127.7 ± 20.2 127.6 ± 16.2 0.051 171 117.7 ± 15.6 123.1 ± 16.0 0.000

60 ?% 101 122.5 ± 16.3 130.6 ± 18.5 0.000 279 122.0 ± 17.8 127.4 ± 19.5 0.000

230 76.4 ± 10.6 78.0 ± 11.2 0.053 515 71.8 ± 10.0 72.3 ± 10.6 0.355

40?% 43 73.8 ± 10.4 79.0 ± 11.1 0.017 65 70.8 ± 10.0 71.7 ± 13.5 0.558

50 ?% 86 78.9 ± 11.1 80.1 ± 12.5 0.402 171 71.6 ±  9.6 72.6 ± 10.4 0.208

60 ?% 101 75.4 ±  9.9 75.7 ±  9.7 0.743 279 72.2 ± 10.2 72.2 ± 10.0 0.970

230 126.8 ±  70.4 124.1 ±  86.5 0.590 515 98.8  ± 48.5 96.1 ± 46.2 0.175

40?% 43 147.8 ± 100.9 144.9 ± 112.3 0.825 65 80.5  ± 39.4 86.1 ± 45.5 0.375

50 ?% 86 129.9 ±  60.7 121.2 ±  67.7 0.165 171 101.5 ± 49.5 97.3 ± 45.4 0.206

60 ?% 101 115.2 ±  60.0 117.7 ±  87.7 0.771 279 101.4 ± 49.1 97.9 ± 46.7 0.167

230 59.8 ± 16.4 61.3 ± 16.4 0.038 515 73.1 ± 18.3 73.1 ± 17.1 0.038

40?% 43 56.8 ± 13.4 60.6 ± 16.9 0.046 65 71.6 ± 18.3 75.3 ± 18.9 0.038

50 ?% 86 60.9 ± 17.3 61.8 ± 16.5 0.476 171 73.8 ± 19.6 62.9 ± 18.0 0.381

60 ?% 101 60.8 ± 16.8 61.2 ± 16.5 0.262 279 73.1 ± 17.4 72.8 ± 16.2 0.624

230 130.0 ± 30.2 129.2 ± 31.0 0.647 515 134.3 ± 29.2 135.9 ± 28.5 0.647

40?% 43 132.0 ± 29.7 130.2 ± 29.2 0.700 65 112.7 ± 26.4 128.8 ± 31.7 0.000

50 ?% 86 132.0 ± 29.7 131.4 ± 32.7 0.223 171 136.3 ± 27.8 138.6 ± 27.3 0.236

60 ?% 101 125.0 ± 29.9 126.9 ± 30.4 0.473 279 138.1 ± 28.6 135.9 ± 28.2 0.138

+@ (��) 232 78 ( 33.9% ) 55  ( 23.9% ) 0.000 515 45 (  8.7% ) 29 (  5.7% ) 0.001

ROc8 (��) 227 92 ( 40.4% ) 88  ( 38.4% ) 0.595 507 61  ( 11.9% ) 50 (  9.8% ) 0.165

N<B�N)c8 (��) 229 79 ( 34.3% ) 95  ( 41.5% ) 0.047 507 175 ( 34.1% ) 221 ( 43.4% ) 0.000

 ;Q>Qc8(��) 228 41 ( 17.9% ) 28  ( 12.2% ) 0.043 506 56  ( 10.9% ) 40  (  7.9% ) 0.093

Ma/:�P.D��������"/:�rTV�KL��D��Ma/:�2S����=N�����"/:�����	�
=N��C(

$#eG (mg/dl)

HDL � ��!"�






 (mg/dl)

LDL � ��!"�






 (mg/dl)

A7 M7

&m (kg)

I, (cm)

*E<J- (mmHg)
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A

&� �� 4.386 0.013 4.36 – 4.41 <   0.001

��, �- 0.062 0.010 0.04 – 0.08 <   0.001

�+ 0.010 0.026 -0.04 – 0.06 0.710

2008���&� -0.015 0.010 -0.03 – 0.00 0.134

�� -0.010 0.014 -0.04 – 0.02 0.475

��!�'
#� -0.006 0.009 -0.02 – 0.01 0.500

�)�) -0.007 0.019 -0.04 – 0.03 0.720

*(#� -0.017 0.012 -0.04 – 0.01 0.147

AIC 5410.2

B


�%$ �� 4.068 0.281 3.53 – 4.61 <   0.001

��, �- 0.272 0.043 0.19 – 0.36 <   0.001

�+ -0.117 0.128 -0.36 – 0.13 0.359

2008���&� -0.012 0.052 -0.12 – 0.09 0.815

&�� 0.570 0.263 0.06 – 1.07 0.030

AIC  8307.7

HDL�����	� �� 4.473 0.113 4.25 – 4.70 <   0.001

��, �- -0.177 0.021 -0.22 – -0.14 <   0.001

�+ -0.053 0.055 -0.16 – 0.06 0.335

2008���&� 0.009 0.021 -0.03 – 0.05 0.683

&�� -0.147 0.107 -0.36 – 0.06 0.169

AIC 6351.3

LDL�����	� �� 4.694 0.103 4.50 – 4.89 <   0.001

��, �- -0.045 0.018 -0.08 – -0.01 0.012

�+ 0.067 0.050 -0.03 – 0.16 0.184

2008���&� -0.022 0.020 -0.06 – 0.02 0.261

&�� 0.195 0.096 0.01 – 0.38 0.043

AIC 7151.9

���� �"�� B SE 95%CI P

���� �"�� B SE 95%CI P

表 2.10 年間の腹囲変化に及ぼす影響および脂質代謝関連因子に及ぼす 

影響 
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et al 2011, Lin et al 2017, Rondanelli et al 2015, Ruiz et al 2013Ǎ�  ����
�96)łĲĊº�6)Ɣ�ĘƵ* 1 åęĵ$)×Ď$�7�ŘĘŐ(¢
ĝ��8�%�đ6�('!#�8�  
�ţ)řŠ$�Ɓ¿) 10 åÊ¤%łĲŶø%)ƶ�;Èµ���ƴĘŐ

(08%�ńÐ%3(łĲŶø(*ƶ�'�äÅ�ư*ĳÜ��Ɓ¿*É

 �³('8�%�đ6�('!���6(�10 åƵ)Ɓ¿)É *�n
òŽŻ�HDL DaGMbf`�LDL DaGMbf`)�*ô¤�8�%;
đ6�(���  
¥ōƞ)ƫĦ¤;ƨ28i$*�ZJV_LAFcPbfY(ƕé�8

Ÿ��$'��ZJV_LAFcPbfY)'�Ÿ4�ç'Ÿ3ŷù��

ƴĘŐ'ƍĸ�ñƋ$�8�  
��$�Ěţ(��8řŠ$*�2008 å�6 2017 å/$) 10 åƵ(�

�#ļÖ�Ɠ;ÖĘŐ(«Ɠ��Ÿ)ļÖ�Ɠ)NfJ%ƓōÈƯđŬ

ēǌaHSOǍ)NfJ;š°���ç'Ÿ�5,ZJV_LAFcPb

fY(ƕé�8Ÿ;´2�10 åƵ)łĲŶø�ġğ�)Ê¤�¥ōƞ-)
ëǁ;�Ĝ��¥ōƞ(l�8ëǁ;ÖƱŐ(Ɣ����  

 
�� 09�

 
�����'SL�

Ùƛ*�A à) 2008 å)ļÖ�Ɠ;«Ɠ�� 6,621 ±)
 �10 åƵ
ƤƠ�¬ż' 40
65 Īęĵ) 2,984 ±%����)
 �2008 å�2012
å
2013 å�2017 å) 3 Ēĸ$ļÖ�Ɠ;«�#��Ÿ 1,474 ±;ÿ��
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��  
:�Á(��8�mw)åƵ)äÅËě¥ōƞ* 34.2 h�$�5 åƵ$

171 h�%Èµ�9#�8ǌ©ł¡�Ŕ 2019Ǎ�ĚřŠ$*�łĲŶø%¥
ōƞ)ƶ�;Ɨ.8�2(�5 åƵ)Ëě¥ōƞ%Ɨ�ƞ)ūƏ� 600 h
�yi%ǉǄ('!�Ÿ 11 ±*ƻË����)Ÿ)¥ōƞ)�ƒ*�ů°
ÏƗŋ)ƴĘįō�Źķ)ýƆ�_?WK)ýƆ$�!��Ĕŭ�ĜÙƛ

Ÿ* 1,463 ±%���  
 
�����<% Q����

ļÖ�Ɠ)NfJ*��ƓǂŒ57�Ġǌ�ư�Ɓ¿�Body Mass IndexǍ�
ƇÂǌªŲĘƇÂ�āèĘƇÂǍ�ŽƟwƘǌnòŽŻ�LDL DaGMbf
`�HDL DaGMbf`Ǎ;Ń���  
łĲŶø(ƶ�#*�ļÖ�Ɠ$Ń�698�ģĶŐ'�Ɠe��ăÚ

SbB^Y	) 22 ǂŒ�6'8�ģĶŐ'Ɵ¹Ŝ	)n�6łĲŶø(ƶ
Ƨ�8»ĺ�ǇƮ�Ʃ£�ǆp)õÈ;Ń���  
 
�����#BT�

¥ōƞ*� 2013 å  4 ĕ�6  2017 å  3 ĕ/$)Áĭ�ç�Ƽ)aH
SO)NfJ;Ń����ĜÙƛŸ$�8 1,463 ±("�#�iƑĘƵ�
(«Ɠ��!��#)ŉó(Ù�8�ƺaHSO�ËěaHSO�Ɨ�a

HSO;Ùƛ%��ĩŝaHSO*ƻ���aHSO*�1 Cĕ�%(«
Ɠ��¥ōĥƶ�%(ƾƏ�Ƒƣ�9#�8���+�2013 åæ( B �ŝ
; 10 ¼«Ɠ��Ÿ* 10 ƈ)NfJ�Ƒƣ�9#�8�gč�1 ¼$�9
+ǎƈ%'8��9�9)ÙƛŸ)NfJ;Ů°��åæ�%)�ƺ¥ō

ƞ�Ëě¥ōƞ�Ɨ�¥ōƞ;Ŧ����ĚřŠ$*�łĲŶø(ƶ�8

ďãŐ'¥ōƞ)Éĳ;ġƐ�8�2��ƺ;ƻ��ËěeƗ�ƞ;Ŧ�

��1 ±��7) 5 åƵ)ūş¥ōƞ;ƏŦ���aHSO*ǎĸǓ10 �
%�#ćŦ���  
 
�����!309��

ƧŰÊČ*äÅ�±SD %��@ME_fÊČ*×ČǌǋǍ$ś���2 ŵ
Ƶ)�°)ĬƢ(* χ2  ġÖ�äÅ�)ĬƢ(*  Welch t ġÖ;Ń���¥
ōƞ*Ɯ)�*ÓÃ���0 )�3ÓÃ�8Ƅ��­(Ĩ<��á;êú
�#�8��)5
'¥ōƞ)ąÖ(* Tobit [N`�Ń�69#�8
ǌAmemiya 1984Ǎ�ĚřŠ(��3 Tobit [N`;Ń�#�Ĝ���íÞÊ
Č;ūş¥ōƞ%��ľŢÊČ;åǊ�ò��Ɓ¿Ĭ�2008 åæ)Ɓ¿�
ėƆĽİ�łĲŶø%���̄ ľŢÊČ*��Æ(ƶ:8½Ò%�#�2008
åæ)Ɓ¿ /2017 åæ)Ɓ¿Ĭǌ1.05 yi /1.05 ęĵǍ�2008 åæ)Ɓ¿ǌń
òǑ85cm yi /85cm ęĵ�ÐòǑ90cm yi /90cm ęĵǍ�ėƆĽİ%�#�
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ǉƇÂeũÝŊeŽƟŇãŋ)ėƆ)ĖĹ�łĲŶø%�# 20 Ī�6 10kg
yi)�ưÉ )ĖĹ�1 ďǎĒƵ)ħƈŶø)ĖĹ%���[N` $
*�åǊ%�Æ(ƶ:8½ÒǌƁ¿Ĭ�Ɓ¿Ǎ;ý����[N`�$*�

[N` (ėƆĽİǌǉƇÂeũÝŊeŽƟŇãŋ)ėƆ)ĖĹǍ�łĲŶ

øǌ20 Ī�6)�ưÉ )ĖĹ�1 ďǎĒƵ)ħƈŶø)ĖĹǍ;ý��
���6(�ėƆ)ĖĹ(��#�±Ģ)ÊČ;Ń�# Tobit �Ĝ;×Ď
���ůƏ�ĜIRO*�R version 4.0.2 (R Core Team, 2018);Ń�#�Ė
öĮĶ* 5%%���  
 
������?CU-�

ĚřŠ*�Í�ŖŢŕƚŝÔÍÔřŠ�ŁeÕ�Ñ·{(5!#ûƖ;

î#×Ď��ǌŏƳņ® 18-69Ǎ��ƓNfJ;Ń�#×Ď��ĚřŠ*�
�ňÔƗğ(ƶ�8�ŁăƲ	)Ùƛ%}Ŵv�698� A à�6Ć�;
«��NfJTfG*��±;ļÖ$�8õÈ*´/��řŠ§�)ĖĹ

(58�±)k�ő*'��ĚřŠ)×Ď(58�±)±ĤĈƚi)¹ǃ

*'��  
 
�� I4�

�

�����'SL2<+�

ÙƛŸ* 1,463 ±$�ńò 451 ±ǌ30.8%Ǎ�Ðò 1,012 ± (69.2%)$�!
��2017 å(��8äÅåǊ* 68.1±5.8 Ī�ńò* 67.2±6.4 Ī) 451 ±�
Ðò*äÅåǊ 68.5±5.5 Ī$�!�� 5 åƵ)ūƏ¥ōƞ)�á; Fig.ǎ
(ś�� 5 åƵ)ūƏ¥ōƞ)äÅ*� 903,810± 8,2021.5 ��nÎ�*
722,270 ��!��Ĕǉ�* 5,834,530 �$�ĔÛ�* 0 �$ 11 ±�!��  
 
�����M$7"'SL2<+�

2017 å)Ɓ¿ĬĿ�)ÙƛŸ)ļò;Ɖ 1 (ś��  
Ɓ¿Ĭ� 1.05yi)Ÿ* 424±ǌ29.0%Ǎ�1.05ęĵ)Ÿ* 1,039±ǌ71.0%Ǎ

$�!��Ɓ¿Ĭ� 1.05 yi)Ÿ*�äÅåǊ 64.3±6.2 Ī�ńò 104 ±
ǌ24.5%Ǎ�Ɓ¿ 87.44±9.6cm�BMI23.63±3.6�»ĺŸ 33 ±ǌ7.8%Ǎ�20 Ī
�6)�ưÉ � 10kg yi)Ÿ 153 ±ǌ36.1%Ǎ$�7�Ɓ¿Ĭ� 1.05 ę
ĵ)Ÿ*äÅåǊ 63.3±5.7 Ī�ńò 347 ±ǌ33.4%Ǎ�Ɓ¿ 81.96±9.2cm�
BMI22.64±3.3�»ĺŸ 123 ±ǌ11.8%Ǎ�20 Ī�6)�ưÉ � 10kg yi
)Ÿ 309 ±ǌ29.7%Ǎ$�7�åǊǌp=0.022Ǎ�ńò)�°ǌp=0.002Ǎ�Ɓ
¿ǌp=0.002Ǎ�BMIǌp=0.000Ǎ�»ĺŸ)�°ǌp=0.029Ǎ�20 Ī�6)�ư
É ��Ÿ)�°ǌp=0.022Ǎ(��#�Ɓ¿Ĭ� 1.05 yi)Ÿ% 1.05 ę
ĵ)Ÿ)Ƶ(Ėöß;Ɩ2��  
Ɔ;ėŃ�#�8Ÿ 744 ±(��#�Ɓ¿Ĭ� 1.05 yi)Ÿ* 231 ±
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ǌ31%Ǎ�1.05 ęĵ)Ÿ* 513 ±ǌ89.0%Ǎ$�!��Ɓ¿Ĭ� 1.05 yi)
Ÿ*�äÅåǊ 64.75±5.3 Ī�ńò 66 ±ǌ28.6%Ǎ�Ɓ¿ 89.70±9.3cm�
BMI24.37±3.6 $�7�1.05 ęĵ)Ÿ*äÅåǊ 65.75±5.9 Ī�ńò 167 ±
ǌ36.2%Ǎ�Ɓ¿ 84.17±9.1cm�BMI23.44±3.4 $�7�åǊǌp=0.037Ǎ�ńò
)�°ǌp=0.000Ǎ�Ɓ¿ǌp=0.000Ǎ�BMIǌp=0.001Ǎ(��#�Ɓ¿Ĭ�
1.05 yi)Ÿ% 1.05 ęĵ)Ÿ)Ƶ(Ėöß;Ɩ2��  
ƿėƆŸ 719 ²(��#�Ɓ¿Ĭ� 1.05 yi)Ÿ* 193 ±ǌ26.8%Ǎ�

1.05 ęĵ)Ÿ* 526 ±ǌ73.2%Ǎ$�!��Ɓ¿Ĭ� 1.05 yi)Ÿ*�ń
ò 38 ±ǌ19.7%Ǎ�Ɓ¿ 84.73±9.2cm�BMI22.74±3.4�»ĺŸ 13 ±ǌ6.7%Ǎ
$�7�Ɓ¿Ĭ� 1.05 ęĵ)Ÿ*�ńò 180 ±ǌ34.2%Ǎ�Ɓ¿ 89.80±8.8cm�
BMI21.87±3.1�»ĺŸ 68 ±ǌ12.9%Ǎ$�7�ńò)�°ǌp=0.002Ǎ�Ɓ
¿ǌp=0.000Ǎ�BMIǌp=0.002Ǎ�»ĺŸ)�°ǌp=0.028Ǎ(��#�Ɓ¿Ĭ
� 1.05 yi)Ÿ% 1.05 ęĵ)Ÿ)Ƶ(Ėöß;Ɩ2��  

5 åƵ) 1 ±é�7)ūş¥ōƞ*�Ɓ¿Ĭ� 1.05 yi)Ÿ$*�
1,307,470 ��1.05 ęĵ)Ÿ$* 1,255,720 �$�!��ėƆŸ$*�Ɓ¿
Ĭ� 1.05 yi)Ÿ* 1,201,180 ��1.05 ęĵ)Ÿ* 1,242,020 ��ƿėƆŸ
$*�Ɓ¿Ĭ� 1.05 yi)Ÿ* 601,740 ��1.05 ęĵ)Ÿ* 554,190 �$
�!��  
 
�����#BT1W.7!3I4�

5 åƵ)ūş¥ōƞ;=?O@Y%�� Tobit �Ĝ)Ůĝ;Ɖ 2 (ś��
[N` $*��9�9)�Č*�åǊ 0.066ǌpǒ0.001Ǎ�Ɓ¿Ĭ 0.218ǌp
Ǔ0.009Ǎ�2008 åæ)Ɓ¿ 0.234ǌpǓ0.009Ǎ$�7�¥ōƞ%Ħ)ƶƧ;
ś���[N`�$*��9�9)�Č*�åǊ 0.048ǌp<0.001Ǎ�ėƆ 1.028
ǌp<0.001Ǎ�20 Ī�6) 10kg É  0.240ǌp=0.005Ǎ$�7�¥ōƞ%Ħ)
ƶƧ;ś��1 ď 1 ĒƵyi)ħƈ -0.210ǌp=0.003Ǎ%'7Ɯ)ƶƧ;ś
���  
 
�����2N21;"1
�7#BT1W.7!3I4�

ėƆ)ĖĹ�(��8 Tobit �Ĝ)Ůĝ;Ɖ 3 (ś��ėƆŸ$*��
9�9)�Č*�åǊ 0.038ǌp=0.000Ǎ�ũÝŊįōƆ 0.484ǌp=0.000Ǎ�
ŽƟŇãŋįōƆ 0.181ǌp=0.046Ǎ$�7�¥ōƞ%Ħ)ƶƧ;ś���
ƿėƆŸ$*��9�9)�Č*�åǊ 0.053ǌp=0.000Ǎ%'7�¥ōƞ
%Ħ)ƶƧ;ś��ò� -0.335ǌp=0.012Ǎ�1 ď 1 ĒƵyi)ħƈ -0.319
ǌp=0.005Ǎ*¥ōƞ%Ɯ)ƶƧ;ś���  
 
�����2N=8167 � (HE#BT2.%I4�

Tobit �Ĝ)Ůĝ;3%(ąÖ��ńÐ�ėƆ)ĖĹ�) 5 åƵ)ūş
¥ōƞ;À 2 (ś��ėƆ�#�8Ðò)ūş¥ōƞ*Ĕ3ǉǄ%'7�
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40 Ī$*Ū 50 h��75 Ī$*Ū 270 h�%'!��gč�ƿėƆ$*�
40 Ī$Ū 18 h��75 Ī$Ū 97 h�%'!��  
 
��	��2N2DY"167 � (HE#BT2.%I4�

Tobit �Ĝ)Ůĝ;3%(�ńÐ��ėƆ)Şǅ�ǌǉƇÂƆ�ũÝŊƆ�
ŽƟŇãŋƆǍ(58 5 åƵ)ūş¥ōƞ;ąÖ����)ąÖŮĝ;À
3 (ś��ńò$*�ũÝŊƆ)ėŃŸ)¥ōƞ*Ĕ3ǉǄ%'7�40 Ī
$Ū 64 h��75 Ī$Ū 250 h�%'!��ǉƇÂƆ$*�40 Ī$Ū 40 h
��75 Ī$Ū 150 h�%'!��Ðò$3�±Ģ(�ũÝŊƆ)ėŃ¥ō
ƞ*Ĕ3ǉǄ%'7�40 Ī$Ū 62 h��75 Ī$Ū 240 h�%'!��ǉ
ƇÂƆ$*�40 Ī$Ū 39 h��75 Ī$Ū 148 h�%'!��  
 
��
��6OJ,1
�7 � (HE#BT2.%I4�

Ɖ 3 (��#�ƿėƆŸ(��8¥ōƞ)�Ĝ(��#�ħƈŶø%¥
ōƞ%)ƶƧ;Ɩ2��2�ƿėƆŸ)ħƈŶø(58 5 åƵ)ūş¥ō
ƞ;ąÖ����)ąÖŮĝ;À 4 (ś��ħƈŶø)'�Ðò(��#
Ĕ3¥ōƞ*ǉǄ%'7�40 Ī$Ū 18 h��75 Ī$Ū 97 h�%'!��
ħƈŶø)�8ńò$*�¥ōƞ*Ĕ3~Ǆ%'7�40 Ī$ 12 h��75
Ī$Ū 67 h�%'!��  
 
�� K&�

 
Ěţ$)řŠ*�±gDUfO(��8�łĲŶø(58 10 åì)Ɓ¿

)Ê¤%�) 5 åì) 2013 åæ
2017 åæ)¥ōƞ)Ê¤(ŗŒ��ř
Š$�8�¥ōƞ)É (*�åǊ%ėƆĽİ�ëǁ��1 ď 1 ĒƵyi
)ħƈŶø*ü�-)ëǁ;l�#���ėƆŸ$)¥ōƞ)É *�å

Ǌ�ũÝŊƆ)ėŃ�ŽƟŇãŋƆ)ėŃ�20 Ī�6 10Kg )�ưÉ %
ëǁ�#���gč�ƿėƆŸ$*�åǊ*¥ōƞ;É ���ńò�ħ

ƈŶø*¥ōƞ)ü�%ƶƧ�#���  
źĵ%¥ōƞ(*Ħ)ƶƧ��8�%�Èµ�9#�8ǌCawley et al 

2015, Biener et al 2017 Ǎ�ŨÁ$*�2013 å(��#g±��7åƵ 3,429
P`)¥ōƞ;É ��8%Èµ�9#�8ǌBiener et al 2017Ǎ�/��±
Ģ)řŠ$*�ú±)źĵ*�g±��7åƵ 3,508 P`)¥ōƞ;É 
���ǉ� BMI $57É �8%Èµ�9#�8ǌCawley et al 2015Ǎ�ǀ
Á(��#*�BMI >30kg/mǏ)źĵŸ*�Ħã�ư)Ÿ57 1.21
1.40 �
)¥ōƞ�É �8%ąÖ�9#�8  (Song et al 2018)��6(�ũÝŊ
)Ÿ*�ũÝŊ)Ŏŋ�#�'�Ÿ(Ĭ.#¥ōƞ�ǉ���)Íƭ�*

ėƆ%�ƺ(583)$8ǌBiener et al 2018, Ozieh et al 2015Ǎ�/��å
Ƶ)¥ōƞ*�źĵ)�8ũÝŊóŸ*�źĵ)'�ũÝŊóŸ573ǉ
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Ǆ$�8�%3đ6�('!#�8ǌCawley et al 2015,  Kusunoki-Tsuji et  
al 2018, von Lengerke et al 2010Ǎ�ĚřŠ$*�łĲŶøŊ�ļ(ũÝŊ)
Ɔ;ėŃ�8�%*¥ōƞ;É ��#���t¼�ŗŒ�� 10 åƵ)Ɓ
¿)Ê¤*�¥ōƞ)É (œĄëǁ;l�'�!������20 Ī�6
)  10kg )�ưÉ �8�%*�¥ōƞ;É ��#�7�ĚřŠ)äÅ
åǊ  68 Ī;ŷù�8%�Ū  40 å%�
ƴ�ĘƵ(Ĵ8łĲŶø)ƅş
�¥ōƞ(ëǁ;l�8¬żò;ś¸���  
:�Á(��#�2008 å)ǉǊŸ¥ōŚ�ı(57�ZJV_LAFc

PbfY)oƸeĐĘŎƌ%¥ōƞ�ĳ)�2(ļÖ�Ɠ�×Ď�9�_

GA)�8Ÿ(*��ăÚ(58łĲŶøĊº;��#�8ǌ©ł¡�Ŕ  
2018Ǎ�����ŀƈ)�æ$*�_GA��8(3��:6��łĲŶø
Ŋ)Ɔ;ėŃ�#�8Ÿ-*��ăÚ*×Ď�9#�'��ĚřŠ$*�

Ɔ;ėŃ�#�8Ÿ(��#3�20 Ī�6)�ưÉ ;DcObf`�8
�2(*��ăÚ)ñƋò;ś¸���  
ơ�Ĳ£(58¥ōƞ)Éĳ;ġƐ��řŠ*�FX\afF]c

ǌHatziandreu et al 1988, Jones and Eaton 1994Ǎ4œĄąÖǌ Janssen 2012,  
Katzmarzyk et al 2000, Oldridge 2008, Pratt et al 2000, Wang et al2004Ǎ'&
Ì�)řŠÈµ��8�¥ōƞ)�ĳ*�ħƈ(ƶƧ�#�8%Èµ�9

#�7�1 ď 0.5 ĒƵęĵ)ħƈŸ%ĬƢ�#�1 ď 1 ĒƵyi)ħƈŸ$
*�1 dĕ��7)¥ōƞ)�ĳǄ* 700ǔ2,600 �%Èµ�9#�8ǌKato 
et al 2013, Nagai et al 2011, Tsuji et al 2003Ǎ�ħƈƦæ; 67m/��1 ħ)ƴ
�; 70cm %zÖ�8%�1 ħ��7)¥ōƞ�ĳǄ* 0.0054 �%ąÖ�
98�ĚřŠ$*�60 Ī$ 1 ď 1 ĒƵyiħƈ��Ÿ) 5 åƵ)ūş¥ō
ƞ* 325,806 ��ħƈŶø�'�Ÿ)ūş¥ōƞ* 401,938 �$�7�1 d
ĕ$Ū 1,300 �)�ĳ%'7�±Ģ)Ůĝ�î69��  
ħƈ;´1ơ�Ĳ£*�īrĿ4ƽØ;ĳÜ��8��$'� (Fujita et 

al 2004, Mok et al 2019)�¥ōƞ)�ĳ(ų�8 (Kato et al 2013, Mitra 2009,  
Nagai et al 2011, Tsuji et al 2003)�ļ(�ħƈ*�ðƇŧŉó (Murtagh et al  
2010)�ſ¦n (Soares-Miranda et al 2016)��£žòðŉó (Hakim et al 1999)�
2 ÆũÝŊ (Kato et al 2013)�ǉƇÂŋ)_GA~j%Ėö(ƶƧ�#�8
%)Èµ3�8 (Ohta et al 2015)��)Ůĝ�ħƈ(57��96)ŉó(
ñƋ'ýƆ-)ĉ�3�ĳ�8 (Williams 2008)�ĚřŠ(��#3�ƿė
ƆŸ$*�ħƈŶø(57iƑ)ŉó;oƸ�8�%$�Ɔ;ėŃ�'�

łĲ;űĂ$��)$*'��%ŷ�69��  
ĚřŠ$*�10 åƵ)ļÖ�Ɠ�ǐåƵ)¥ōƞ)NfJ;�Ń��Ĝ

�8�%$ƴĘŐ'ƍĸ�6¥ōƞ-)ëǁ;ÖƱŐ(Ɣ����Áĭ�

ç�ƼƊ�ƼŸ)¥ōƞ�ǉǈ�8n$�ĚřŠŮĝ*���â�¥ōƞ

�ĳ¢ĝ;ŷù����ăÚ4��Ďť(Ĳ���%�$�8�  
ĚřŠ)ƹŅ*yj)ƥ7$�8�Ťg(�ƬþQ>=G)¬żò$�
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8�ĚřŠ*�ÖĘŐ(ļÖ�Ɠ;«Ɠ��Ÿ)¥ōƞ;�Ĝ�#�8�

2008 å)ļÖ�Ɠ)�Á)«ƓĿ 38.9%;ŷù�8% (©ł¡�Ŕ  2008Ǎ�
ÖĘŐ(�Ɠ;«�#�7��çöƙ)ǉ�ƾ¾$�8�%;ŷù�8ñ

Ƌ��8�Ťq(��ĜNfJ)ƹÖ$�8�ĚřŠ$*NfJ)ªƾ)

�Ū�5,aHSONfJ)ƑƳ)òƟi�ŉó�(*�ǅ�#�'��

/��ĩŝaHSO*ªƾ�#�'��ļÖ)ŉó%¥ōƞ)ƶƧò("

�#*��6'8řŠ�ñƋ$�8�Ĕì(�A à%�
ƹÖ��gÄÇ
$×Ď�9��2�gƃ¤�8(*ŷù�ñƋ$�8�  
 
�� IR�

 
ĚřŠ*�10 åƵ)łĲŶø�5,�çĽ÷��)ì)¥ōƞ(l�8

ëǁ;�Ĝ��ÖƱŐ(Ɣ�����)Ůĝ�¥ōƞ;É ��8Ƌ½*�

åǊ�ėƆ)Ľİ�20 Ī�6 10kg yi)�ưÉ �1 ď 1 ĒƵyi)ħƈ
Ŷø$�8�%�đ6�%'!��  5 åƵ)ūş¥ōƞ;ąÖ��Ůĝ�
ėƆ�'��ħƈŶø)�8Ÿ)¥ōƞ�Ĕ3~Ǆ$�!���)řŠ)

Ůĝ57�1 ď 1 ĒƵyiħ�%�gƃ)±�)¥ōƞ�j�8¬żò;
ś¸���  
�

�� )A/>�
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Longitudinal analyses of medical care expenditure with adjustment of 
lifestyle habits and medication in a specific health check and its guidance. 
�

��
�	����

 
In 2008, specific health checkups and specific health guidance were 
introduced, for preventing lifestyle-related diseases and optimizing 
medical expenses. In this system, it has been clarified that has a short-
term lifestyle-related improving effect, but a long-term effect has not 
been clarified. This study focused on the longitudinal impact on medical 
expenditure effects in a specific health check and its guidance. I 
conducted a longitudinal analyses of medical care expenditure with 
adjustment of lifestyle habits and medication in a specific health check 
and its guidance using the specific health check and medical  
expenditure data of residents of a city who were registered in the 
National Health Insurance in 2008. The first study aimed to analyze 
the relationship between changes in waist circumference (WC) due to 
long-term lifestyle and changes in metabolic risk factors in the middle-
aged and elderly people. The results showed that body weight decreased 
and WC increased in both men and women during the 10-year period.  
Although there was no relationship between the increase in WC and 
lifestyle habits, the results showed that laboratory values related to 
lipid metabolism increased as WC increased. This study suggested the 
importance of considering lifestyle-related disease prevention with an 
awareness that waist circumference increases with age. The second 
study aimed to analyze the impact of lifestyle and medication status on 
medical expenditure. The results showed that age, medication for 
lifestyle-related disease, and weight gain from 20 years of age are likely 
to be associated with higher health care expenditure in general 
population. Moreover, it was suggested that walking over one hour a 
day was associated with lower health care costs in the general  
population. 
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