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 2 4 M2

2 5 6
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 3. 1

I M

L H0

 2020, 2018a B 2008 M

3 M

10 H0  
M I

Waist Hip Ratio WHR L

Body Mass Index(BMI) 1M

(Kissebah et al 1982, Snijder et al 2006,  Neeland et al 2019)
 

1982 WHR M WHR
H B Neeland et al 2019

M WHR
B H M I 2

1ML B Snijder et al 2006 , Neeland et al 2019  
0H Computed Tomography M 0

/ M I 1ML B /
3

ML H0 Kelley et al 2000 CT
L I M  

BMI M L H I

H0 I BMI HDL
3 H0

ML H0 Spiegelmen et al 1992 BMI
I L0 M

L B BMI I
I B H0

Gran et al 1986, Gallagher et al 1996, Flegal et al 2010, Villareal et al 2005,  
Deurenberg et al 2002  

BMI B H0 Ross et  
al 2020 I M H

ML H0 Sugihara M et al 2011
M H BMI M 0H I 0

2  
M30H M HB

I Satoh et al 2010, Oka et al 2010, Sato et al 2017, Narisawa et al 2008,  
Kato et al 2008 I 2-3 0 I I
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Matsushita et al 2012, Maw and Haga 2019, Tsushita et al 2018 L

B L0 I M3

I 10 M3 3

M B  

 
 

2

A O M L 125.34
I 2018 119,448 I I A

2018 10 32.9 I

H0 B 2017 1
2 3 I 2013 2017
120.6 111.6 O H 0 M T

2017 40 74 45.3% O
2017 43.1%

34.1 I B T
M3 19.3 I A

3 15.1% O 15.3%
2017 L L H0  

 

A 2008 B 6,621 1D 10
L 40 65 2,984 B 1D 2008 2012

2013 2017 3 I H0B 1,474
B H0B

0B 745 B 1  
 

H 1D Body Mass 
Index LDL

HDL 0B  
M H I 0 L

22 L L M

0B  
 

I

± % I B

2008 2017 t M
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H McNemar's 0B 2008 2017 BMI3

M 0B  

M L B M

GLM 0H B

B 2017

WC17 2008 WC08 0

H 0B  

 

	

log%
&'()
&'*+

,=.*∙&'*++.(∙123+.4∙536+.7∙589:;<2+.=∙.>?9ℎ9>+.A

∙BC3.:D.5E+.)∙363C?;53+.+ 

                                                     2-1  

3 I  

 

WC08 M

85cm 90cm

0 B  

Age age-40 / 40 B  

sex 1 0 B  

smoking :  

alcohol:  

breakfast:  

exercise: L  

 

M 5 H0 1

H0L0 0 B  

M LDL HDL

0H B  

	

log%
FG()
FG*+

,=.*∙
&'()
&'*+

+.(∙&'*++.4∙123+.H∙536+.7. 

                                                   2-2  

 

B I GLM 0 H

I B

I 2-1 WC08 2-2 TG08 H

B  

GLM 0B M H B M
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HDL LDL 1M

B R version 4.0.2 R Core Team 2018 0H

5% B  
 

M H

H B 18-69 0H B

M  A
B I

M L M

L0  
 

 
 

2

3 M 2008 2017 1 M
 

2008 M3 56.8±7.0 58.3±6.3 I

B 2008 I

124.1±17.5mmHg 76.4±10.6mmHg 126.8±70.4mg/dl I
B 119.8±16.6mmHg 71.8±10.0mmHg

98.8±48.5mg/dl I B

M30H B HDL M 0H

59.8±16.4mg/dl 73.1±18.3mg/dl LDL M 0H

130.0±30.2mg/dl 134.3±29.2mg/dl I
I B  

M30H I 78 33.9% 92 40.4%
41 17.9% I B

79 34.3 175 34.1% I M 0

L B  
60 I M B  60

I 40 50
B I L B

60 I 40 LDL
B 60 I 40 LDL

B  
 

 2 2

10 1 M M H
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I B 40 0B 50 60 I 2007 2017 M30H

B 50 0H B 40 M3

0H 10 1.7cm I B I 50
2007 2017 M30H B

M H I 60 M30H I

8.1mmHg I 5.4mmHg I B 40 I

B H I B 2007 2017
M30H L B  

LDL HDL
M H L B I HDL LDL

40 I 60 I H0B I

LDL 40
I 60 M30H H0B  
 

 2 M0 2 1

10 BMI 2 M 10
BMI r = 0.59 p <0.001

r = 0.58 p <0.001 B  
 

 2 M 1 6

GLM 0H M

2A M 0.062 (95% CI 0.04 to 0.08, p < 
0.001) 0.010 (95% CI -0.04 to 0.06, p = 0.710) 2008

-0.015 (95% CI -0.03 to 0.00, p = 0.134) -0.01 (95% CI -
0.04 to 0.02, p = 0.475) L -0.006 (95% CI -0.02 to 0.01, p = 
0.500) -0.007 (95% CI -0.04 to 0.03, p = 0.720)

-0.017(95% CI -0.04 to 0.01, p = 0.147)I M30H L

B 2008
L M L L B   

 
 2 2 1 6

10 LDL HDL
M 2B M  HDL
LDL M30H 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 L B

LDL M30H 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

L B  
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B 1 2

GLM M H B M LDL
HDL 3 M GLM M

M M LDL
B I B

HDL H0B

M I LDL I H0B   
I 2008 85cm 40
I 0 B LDL HDL

2008 85cm 60 M30H 0

B M30H I B  
 

 
 

M30H 10 M3 3

M B 10 M3

L L

B 10 I M B I

M B L

B HDL LDL
M 10 M

ML B  
3 M30H M

H0 Noppa 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 2004 M M30H

Cheong et al 2015 M3 15
I M H0B Abrabshahi et  

al 2014 M3 8 I M

I I B Ye et al 2019
I M 3 H0B

I L B B 20 M

3 I 20 M M L B

H0B Kuk et al 2009 4 I I

H0B Kume et al 2012 B

M M30H M 0

H0B  
M M
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I I I L I

M3 M I

M H M M H

H0L0 (Yamamoto et al 2012)
H M M 0

ML B M30H

IL H H0  
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n 2008 2017 P D n 2008 2017 P D

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

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

N c  ( ) 229 79 ( 34.3% ) 95  ( 41.5% ) 0.047 507 175 ( 34.1% ) 221 ( 43.4% ) 0.000

 c ( ) 228 41 ( 17.9% ) 28  ( 12.2% ) 0.043 506 56  ( 10.9% ) 40  (  7.9% ) 0.093

a P D r D a S N N

e  (mg/dl)
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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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1 700 2,600 Kato 

et al 2013, Nagai et al 2011, Tsuji et al 2003 67m/ 1
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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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