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Table 1. Criteria for metabolic syndrome

Japanese Modified Japanese IDF for Asians Modified NCEP 1 Modified NCEP 2
Definition of MetS high WC + high WC + high WC + 3 and more factors 3 and more factors
2 and more factors 2 and more factors 2 and more factors
Waist circumference 85in men 90in men 90 in men 85in men 90 in men
(cm) 90 in women 80 in women 80 in women 90 in women 80 in women
TG TG 150 TG 150 150 150 150
(mg/dL) and/or and/or or on freatment or on freatment or on freatment
HDL-C HDL-C < 40 HDL-C < 40 <40inmen <40inmen <40inmen
(mg/dL) or on freatment or on freatment <50 in women <50 in women <50 in women
or on treatment or on freatment or on freatment
Blood pressure 130/85 130/85 130/85 130/85 130/85
(mmHg) or on treatment or on freatment or on treatment or on treatment or on treatment
FPG 110 110 100 100 100
(mg/dL) or on freatment or on freatment or diagnosed type 2

diabetes




Table 2. Visceral fat area (VFA) cutoff points and predicted waist circumference correspoiding to VFA

Participant Age (yr) Criteria of MetS risk-factor clustering Visceral Fat Area Waist circumference
Authors number (mean or range) Measurement  Sensitivity Specificity  VFA cut-off correspoiding o VFA
Men Miyawaki T, etal. 2005 164 49.1 Japanese criteria (excluding WC): two or more of the factors CT(umbilical level) 67% 60% 100 cm? 86 cm
Eguchi M, etal. 2007 235 63 Japanese criteria (excluding WC): two or more of the factors CT(umbilical level) 61.2% 67.3% 92.0 cm? 83.2cm
AL, fth. 2007 627 53.0 AAREET (EEUSN) 2AFLEES CT N/A 100 cm? 89cm
Kashihara H, etal. 2009 5080 49.2 Japanese criteria (excluding WC): two or more of the factors CT(umbilical level) 68.7% 61.8% 103.0 cm? 89.1cm
711 fth. 2009 1,101 46.1 BAEET (BEMN) 2EFLLEZY cT N/A 94 cm? 86cm
Tsukiyama H, etal. 2016 239 54 Joint Interim Statement 2009 (excluding WC): two or more of the factors? CT(umbilical level) AUC: 0.725 107.2 cm? 84.7cm
Yakura N, etal. 2007 35415 3,557 N/A (WC cutoff point corresponding to VFA 100 cm?) CT N/A 100 cm? 825cm”
L& . 2010 1,148 40-82 N/A CT 69.0% 69.0% 100 cm? 85cm
HH AT 4tt. 2010 190 42.05 N/A CT N/A 100 cm? 85cm
R fth. 2011 194 49.2 N/A CT 96% 64% 100 cm? 85cm
Frid . 2011 625 56.3 N/A CT 70.8% 79.5% 111.7 cm? 89cm
#2H, fth. 2013 2,191 55 N/A N/A (BMI) N/A c) 86.9cm
Sanada H, etal. 2014 442 56 N/A BIA N/A d) 85.3 cm?
Women Miyawaki T, etal. 2005 53 49.6 Japanese criteria (excluding WC): two or more of the factors CT(umbilical level) 73% 70% 65 cm? 77cm
Eguchi M, etal. 2007 185 61 Japanese criteria (excluding WC): two or more of the factors CT(umbilical level) 50.7% 60.8% 62.8 cm? 77.9cm
AR iL fth. 2007 518 54.1 BAZEET (BEMN) 2EFLLEZY cT N/A 100 cm? 90cm
Kashihara H, etal. 2009 1656 514 Japanese criteria (excluding WC): two or more of the factors CT(umbilical level) 80.8% 70.0% 69.0 cm? 86.3cm
%) 11,4t 2009 516 45.3 BAREET (BELSY) 2RFLLEES CT N/A 60 cm? 90.2cm
Tsukiyama H, etal. 2016 166 53.5 Joint Interim Statement 2009 (excluding WC): two or more of the factors® CT(umbilical level) AUC: 0.770 98.3 cm? 80.6 cm
Yakura N, etal. 2007 9,586 567 N/A (WC cutoff point corresponding to VFA 100 cm?) CT N/A 100 cm? 82.5cm?
L& . 2010 1,104 40-82 N/A CT 77.0% 77.0% 100 cm? 90cm
HH AT 4tt. 2010 121 42.01 N/A CT N/A 100 cm? 83cm
#2H, . 2013 1,228 55 N/A N/A (BMI) N/A c) 81.8cm

a) The MetS was defined using the uniform definition proposed in the 2009 joint interim statement (Alberti KG, etal. Circulation2009;120:1640.).
b) Waist circumference at Supine Body Position. WC cutoff point corresponding to VFA 100 cm? (sensitivity, 0.816 and specificity, 0.227 in men; sensitivity, 0.786 and specificity, 0.217 in women).
¢)BMI=250[xtfsd 5V T X FEAEZE BMI&EY I X FEBEZEOMERE . B1ER=0.86. % %£R=0.80)

d) Visceral fat mass (kg) divided info quatiles; Q1 <= 1.2, 1.2< Q2 <= 1.8, 1.8 < Q3 <= 2.5, 2.5 < Q4. The WC cutoff point corresponding to visceral fat mass (>=1.8 kg) was 85.3 cm (AUC: 0.938, sensitivity: 0.849, specificity: 0.833).



Table 3. Predictability of waist circumference for MetS risk factor clustering

Authors Ps;g;;ﬁ:?t (me:r?zr()r/;)nge) Criteria of MetS risk factor clustering Sensitivity ~ Specificity Wi CE Scuunt:)?ft(:)(cj)in i
Men  Ohbayashi H, etal. 2006 1408 50 Japanese criteria (excluding WC): two or more of the factors 75.0% 56.4% 85.0cm
Lee JS, etal. 2007 1146 53.2 Japanese criteria (excluding WC): two or more of the factors 92.8% 32.1% 80cm
Nishimura R, etal. 2007 955 51.7 Japanese criteria (excluding WC): two or more of the factors 63.3% 64.1% 84.9cm
Miyatake N, et al. 2007 1252 46.7 Japanese criteria (excluding WC): two or more of the factors 66.3% 62.1% 85cm
Matoba Y, etal. 2008 1658 48.8 Japanese criteria (excluding WC): two or more of the factors 70.0% 57.0% 87cm
Narisawa S, etal.2008 7761 50.7 Japanese criteria (excluding WC): two or more of the factors 66.0% 62.0% 87 cm
OkaR, etal. 2008 1061 50.9* Japanese criteria (excluding WC): two or more of the factors 44.6% 76.1% 89.8 cm
Sato A, etal. 2008 118 63.6 Japanese criteria (excluding WC): two or more of the factors 62.5% 75.0% 87cm
Shimaijiri T, etal. 2008 3148 47 Japanese criteria (excluding WC): two or more of the factors 71.0% 63.0% 86cm
Takahashi M, etal. 2009 3915 50.8 Japanese criteria (excluding WC): two or more of the factors 68.0% 70.0% 85cm
Satoh H, etal. 2010 4,599 93 Japanese criteria (excluding WC): two or more of the factors 64.0% 62.0% 86 cm
Satoh H, etal. 2010 4344 52 Japanese criteria (excluding WC): two or more of the factors 62.0% 64.0% 86cm
PR 2, fth. 2014 20591 40-74 Japanese criteria (excluding WC): two or more of the factors 61-71% 56-66% 85-87cm
Ohbayashi H, et al. 2006 1408 50 IDF criteria (excluding WC): two or more of the factors 71.7% 59.1% 85.0cm
Lee JS, etal. 2007 1146 53.2 IDF criteria (excluding WC): two or more of the factors 85.8% 39.6% 81cm
Matoba Y, etal. 2008 1658 48.8 IDF criteria (excluding WC): two or more of the factors 68.0% 62.0% 87cm
Hara K, etal. 2006 408 52.3 NCEP-ATP Il criteria (excluding WC): two or more of the factors 70.9% 69.8% 85¢cm
Sato A, etal. 2008 118 63.6 NCEP-ATP Il criteria (excluding WC): two or more of the factors 69.0% 74.2% 86cm
OdaE, etal. 2010 2444 519 NCEP-ATP Il criteria (excluding WC): two or more of the factors 66.0% 63.0% 85¢cm
Matsushita Y, etal. 2012 9,867 51.9 NCEP-ATP Il criteria (excluding WC): two or more of the factors 77.1% 49.8% 83.7cm
Hosono A, etal. 2013 1195 63 NCEP-ATP Il criteria (excluding WC): two or more of the factors AUC: 0.640, > 60% 81cm
Yoshida D, etal. 2009 3758 62.3 68.0% 49.7% 85 cm

Two or more of the following factors;

1) (SBP = 130 mmHg or DBP = 85 mmHg) or medical treatment
2) non-HDL-cholesterol > 170 mg/dL or medical reatment

3) HDL-cholesterol <40 mg/dL

4) HbA1c > 5.8% or medical reatment



Table 3  (continued)
Okauchi Y, etal. 2010

Kawada T, etal. 2011

Nakamura K, etal. 2011

Takahara M, etal. 2012

FZE, fth. 2006
ER, fh. 2007
U, fth. 2010
=8, th.2020

2322

4572

330

2849

586
1,921
7136
8531

N/A

42.5

52.5

484

62.8
46.8
51.2
42.5

v

AUC:0.70
Two or more of the follgwing factors

1) (SBP 130 mmHg and/or DBP 85 mmHg) or medlcal treatment

2) (fasting triglyceride 469 mmol/L or postprandial 227 mmollL),

and/or HDL-C < 1.04 mmollL, or medical treatment

3) fasting serum glucose  6.10 mmol/L or postprandial  7.77 mmol/L or

medical freatment

Two or more of the following factors; 73.8% 59.8%
1) (TG > 150mg/dl and/or HDL-C < 40 mg/dl) or medical treatment
2) FPG>110 mg/dl or medicaltreatment

3) (SBP > 130 mmHg and/or DBP < 85 mmHg) or medical freatment

Two or more of the following factors; 60.0% 70.0%

1) SBP = 130 mmHg and/or DBP = 85 mmHg
2) HDL-cholesterol <40 mg/dL and/or TG = 150 mg/dL

3) HbA1c (%) = 5.5
= = AUC: 0.69 (0.67, 0.71)
Two or more of the following factors; >

1) (SBP 130 mmHg or DBP 85 mmHg) or medical treatment
2) HDL-C < 1.04 mmol/L;> (fasting triglyceride  1.69 mmol/L or
postorandial  2.27 mmol/L), or medical reatment
3) fasting serum glucose 6.1 mmol/L or postprandial 7.8 mmoliL, or
medical reatment

BAEET (BEUN) 2BFULEEZSY 56.0% 58.0%
BAEET (BEUSN) 2BFULZY ROC
BAZEET (BEUSN) 2BFULEEZSY 76.8% 70.7%

BAZEET (BREUN) 2EFUEEZSY 72.9% 64.7%

84.6cm

83.7cm

88cm

85cm

86cm

86cm
83.1cm

85¢cm




Table3 (continued)

Women Ohbayashi H, etal. 2006 932 49.3 Japanese criteria (excluding WC): two or more of the factors 78.7% 70.9% 79.5¢cm
Lee JS, etal. 2007 1330 50.9 Japanese criteria (excluding WC): two or more of the factors 83.2% 62.1% 82cm
Nishimura R, etal. 2007 1,158 51.7 Japanese criteria (excluding WC): two or more of the factors 67.0% 67.7% 81.1cm
Miyatake N, etal. 2007 1933 48.5 Japanese criteria (excluding WC): two or more of the factors 68.2% 68.7% 75¢m
Matoba Y, et al. 2008 1116 46.8 Japanese criteria (excluding WC): two or more of the factors 84.0% 68.0% 80cm
Narisawa S, etal. 2008 7762 49.7 Japanese criteria (excluding WC): two or more of the factors 73.0% 70.0% 83 cm
Oka R, etal. 2008 809 50.9* Japanese criteria (excluding WC): two or more of the factors 71.7% 58.5% 82.3cm
Sato A, etal. 2008 277 63.4 Japanese criteria (excluding WC): two or more of the factors 49.0% 66.8% 80cm
Shimajiri T, et al. 2008 2423 44 Japanese criteria (excluding WC): two or more of the factors 74.0% 76.0% 81cm
Takahashi M, etal. 2009 2032 50.7 Japanese criteria (excluding WC): two or more of the factors 75.0% 69.0% 80 cm
R, fth. 2009 4953 49.7 AAREET (BEELSY) 2RFLULEEZS 73.0% 70.0% 83cm
Satoh H, etal. 2010 1,434 50 Japanese criteria (excluding WC): two or more of the factors 75.0% 70.0% 81cm
Satoh H, etal. 2010 1452 50 Japanese criteria (excluding WC): two or more of the factors 71.0% 75.0% 83cm
FRiL, fih. 2011 609 40-74 BAEET (BELUSN) 2AFLULEZRS 65.4% 66.7% 80cm
FRiL, fih. 2011 609 40-74 BAEET (BELUSN) 2AFLULEERS 30.8% 91.7% 90cm
PR 2, fth. 2014 17901 40-74 Japanese criteria (excluding WC): two or more of the factors 65-74% 60-68% 82-84cm
Ohbayashi H, et al. 2006 932 49.3 IDF criteria (excluding WC): two or more of the factors 73.9% 68.3% 78.0cm
Lee JS, etal. 2007 1330 50.9 IDF criteria (excluding WC): two or more of the factors 79.6% 65.1% 82cm
Matoba Y, et al. 2008 1116 46.8 IDF criteria (excluding WC): two or more of the factors 74.0% 70.0% 80cm
Hara K, etal. 2006 284 53.5 NCEP-ATP lll criteria (excluding WC): two or more of the factors 70.9% 77.1% 78cm
Sato A, etal. 2008 277 63.4 NCEP-ATP Il criteria (excluding WC): two or more of the factors 61.1% 70.0% 80cm
OdaE, etal. 2010 1442 515 NCEP-ATP Il criteria (excluding WC): two or more of the factors 67.0% 70.0% 82cm
Matsushita Y, etal. 2012 1,694 55.8 NCEP-ATP Il criteria (excluding WC): two or more of the factors 66.4% 63.2% 84.1cm

( )

Hosono A, etal. 2013 1138 61.8 NCEP-ATP lll criteria (excluding WC): two or more of the factors AUC: 0.669, > 60% 79cm



Table 3  (continued)
Yoshida D, etal. 2009

Okauchi Y, etal. 2010

Nakamura K, etal. 2011

Takahara M, etal. 2012

FZ, {th. 2006
B, #h. 2007
LI, 4. 2010
=4, th.2020

4517

548

514

961

869
1,411
6548
3115

62.5

N/A

52.9

45.5

57.8
43.6
51.4
37.9

Two or more of the following factors; 58.8% 64.0%
1) (SBP = 130 mmHg or DBP = 85 mmHg) or medical reatment
2) non-HDL-cholesterol > 170 mg/dL or medical freatment
3) HDL-cholesterol <40 mg/dL
4) HbA1c > 5.8% or medical freatment
Two or more of the follgwing factors; AUC: 0.69
1) (SBP 130 mmHg and/or DBP 85 mmHg) or medlcal treatment
2) (fasting friglyceride 69 mmoliL or postprandial ~ 227 mmollL),
and/or HDL-C < 1.04 mmollL, or medical treatment
3) fasting serum glucose  6.10 mmol/L or postprandial ~ 7.77 mmol/L or
medical freatment
Two or more of the following factors; 78.0% 62.0%
1) SBP = 130 mmHg and/or DBP = 85 mmHg
2) HDL-cholesterol <40 mg/dL and/or TG = 150 mg/dL
3) HbA1c (%) 2 5.5
Two or more of the following factors; > AUC: 0.78 (0.73, 0.82)
1) (SBP 130 mmHg or DBP 85 mmHg) or medical treatment
2) HDL-C < 1.04 mmol/L;> (fasting triglyceride ~ 1.69 maolL or
postorandial  2.27 mmol/L), or medical reatment
3) fasting serum glucose 6.1 mmol/L or postprandial 7.8 mmoliL, or
medical reatment

BAEET (BEELUS) 2BFUEZY 62.0% 62.0%
BAREET (BELS) 2BFLLEZY ROC
BAREET (BEELUSN) 2BFLUEZY 70.6% 67.6%

BAEET (EELUS) 2BFUEZY 85.7% 71.6%

85¢cm

81.5cm

82cm

87cm

84cm

81cm
79.1cm

90cm




Table 4-A. Association between waist circumference and development of brain and cardiovascular disease in men

Authors Study population Perticipants ~ Age (yr) Outcome Waist circumference cut-off Adjusted variables
number mean age 85¢cm 90cm
age range HR 95%Cl HR 95%Cl
Sone H, et al. 2005 Japan Diabetes Complications Study 1 582 unclear
(Diabetic patienst; HbAic = 6.5%) CHD 17 (09-3.0)
Stroke 09 (0.4-19)
CHD and/or stroke 13 (08-21)
Sone H, et al. 2006 Japan Diabetes Complications Study 7 58 4 age
(Diabetic patienst; HbA1c = 6.5%) CHD 1.68 (0.92-3.08)
Stroke 091 (0.44-1.86)
CHD and/or stroke 1.32 (0.83-2.10)
Kokubo Y, et al. 2008 Suita Study 2492 30-79y age
(Urban residents) CVD 097 (0.72-1.30) 1.18 (0.84-1.67)
Doi Y, et al. 2009 Hisayama Study 1,050 58 age
(Suburban residents) CvD 122 (0.86-1.73) 1.81 (1.19-2.74)
Sone H, et al. 2009 Japan Diabetes Complications Study 1 582 age,smoking status,
(Diabetic patienst; HbAic = 6.5%) CHD and/or stroke 107 (0.65-1.74) 1.09 (0.62-1.93) hypertension, and dyslipidemia
Hata J, etal. 2010 Hisayama Study 1,060 58 age
(Suburban residents) Ischemic stroke 1.53 (0.94-2.50) 2.39 (1.38-4.14)
Okamura T, etal. 2011 Suita Study 1,657 30-64y age, smoking and alcohol
(Urban residents) Ischemic stroke 146 (062-343) drinking
CAD 1.12 (0.55-2.25)
Yamazaki Y, et al. 2024  JMDC claims-based database 330,051 46 age
(Insured person) CAD 183 (1.68-2.00) 1.79 {1.63-1.96)
Cerebrovascular disease 141 (1.31-1.53) 1.52 (1.39-1.65)
CAD/cerebrovascular disease 169 (1.49-1.69) 1.66 (1.55-1.77)

* Mean age of all study population (men and women}|



Table 4-B. Association between waist circumference and development of brain and cardiovascular disease in women

Authors Study population Perticipants Age Outcome Waist circumference cut-off Adjusted variables
number mean age 80cm 90cm
age range HR 95%Cl HR 95%Cl
Sone H, etal 2005 Japan Diabetes Complications Study 653 587 unclear
(Diabetic patienst; HbA1c = 6.5%) CHD 1.0 (024 4)
Stroke 11 (0.3-3.7)
GHD and/or stroke 11 (04-2.8)
Sone H, et al. 2006 Japan Diabetes Complications Study 693 584" age
(Diabetic patienst; HbA1c = 6.5%) CHD 1.13 (0.26-4.86)
Stroke 1.11 (0.31-4.05)
CHD and/or stroke 113 (0.43-2.97)
Kokubo Y, et al. 2008 Suita Study 2840 30-79y age
(Urban residents) CVD 144 (1.00-2.07) 1.64 (1.09-2.46)
Doi Y, etal 2009 Hisayama Study 1,402 59 age
(Suburban residents) CVD 146 (0.99-2.16) 1.05 (0.68-1.62)
Sone H, etal 2009 Japan Diabetes Complications Study 693 87 age,smoking status,
(Diabetic patienst; HbAic = 6.5%) CHD and/or stroke 084 (0.29-2.38) 1.52 (0.81-2.85) hypertension, and dyslipidemia
Hata J, et al. 2010 Hisayama Study 1,402 59 age
Ischemic stroke 1.16 (0.73-1.82) 1.13 (0.68-1.90)
Okamura T, etal 2011 Suita Study 2,057 30-64y age, smoking and alcohol
(Urban residents) Ischemic stroke 171 (059-494)  drinking
CAD 1.30 (0.52-3.20)
Yamazaki Y, etal. 2024  JMDC claims-based database 235,028 45 age
(Insured person) CAD 243 (1.70-3.47) 222 (1.50-3.28)
Cerebrovascular disease 146 (1.27-1.67) 1.83 (1.54-2.17)
GAD/cerebrovascular disease 161 (1.41-1.84) 193 (1.63-2.28)

* Mean age of all study population (men and women)



Table 5-A. Association between MetS and development of brain and cardiovascular disease in men

Authors Study population Perticipants ~ Age (yr) Outcome Metabolic syndrome criteria Adjusted vanables
number mean age Japanes Modified Japanes IDF for Asians Modified NCEP 1 Modified NCEP 2
age range WC cutoff 85cm  WC cutoff80cm  WC cutof90 cm  WC cutoff 85cm  WC cutoff 90 cm
HR 35%CI HR 95%CI HR 95%CI HR 95%CI HR 95%CI
Sone H, et al 2005 Japan Diabetes Complications Study T 582 unclear
(Diabetic patienst; HbA1c = 6.5%) CHD 197 (1.0-386)
Stroke 147 (0.7-2.8)
CHD and/or stroke 18" (1.1-28)
Takeuchi H, etal. 2005 Tanno and Sobetsu Study T80 60.3 age, smoking and total
Cardiac Diseases 223 (1.14—4.34) cholesterol
Ninomiya T, etal. 2007  Hisayma Study 1,050 = 40
(Suburban residents) CvD 186 (1.32-262) age proteinuria,
CHD 184 (1.19-317)  electrocardiogram
Stroke 192 (123-298) abnormalities, serum total
i cholesterol, smoking
Ischemic stroke 168 (0.98-289) habits, alcohol intake, and
Hemorrhagic stroke 254 (1.18-549)  regular exercise.
Kokubo Y, et al. 2008 Suita Study 2,492 30-T9y age, smoking and drinking
(Urban residents) Cardiovascular disease 134 (0.96-1.87) 175 (1.27-2.41) status.
Myocardial infarction 151 (0.91-2.48) 212 (1.31-343)
All strokes 127 (0.81-1.97) 158 (1.02-2.43)
Doi Y, et al. 2009 Hisayama Study 1,050 58
(Suburban residents) cvD 128 (0.86-191) 249 (157-3.94) 196 (1.25-3.08) 166 (1.14-243)
age, serum total
cholesterol, proteinuria,
electrocardiogram
abnormalities, alcohol
intake, smoking habits,
and regular exercise.
Sone H, et al. 2009 Japan Diabetes Complications Study [L4l 58.2 age
(Diabetic patienst; HbA1c = 6.5%) CHD and/for stroke 1429 (0.88-2.28) 157¥ (0.90-2.73)




Table 5-A  (continued)
Hata J, etal 2010 Hisayama Study 1,050 58 ) age, total cholesteral,
(Suburban residents) Ischemic stroke 132 (0.76-2.30) 3.07 (168-581) 266 (147-481) 159 (0.93-2.74) proteinuria,
electrocardiogram
abnormalities, smoking
habits, alcohol intake and
regular exercise
Niwa ¥, etal. 2010 Jichi Medical School Cohort Study 920 56.5 )
(Rural residents) Stroke 189 (0.88-408) age, smoking status, and
alcohal-drinking status
Okamura T, etal. 2011 Suita Study 1.857 30-65y
(Urhan residents) CAD 1.21% (0.64-2.28) age, smoking, alcohol
Ischemic stroke 3048 (155-6.77) drinking, low-density
lipoprotein cholesterol and
metabolic syndrome
P 2 .4th 2015 OXEEIHR— Y 14,068 age
ERIEHRER 166 (1.40-197) 177 (145-2.16)
Yamazaki Y, et al. 2024 JMDC claims-based database 330,051 46 age
(Insured person) CAD 276 (252-3.02) 228 (2.07-252) 281 (257-3.07)
Cerebrovascular disease 190 (1.73-2.08) 1.72  (1.56-1.89) 179 (1.64-1.95)
CAD/cerebrovascular disease  2.25 (2.10-2.41) 199  (1.85-2.14) 225 (2.10-2.40)

a) Because all of the study subjects were diabetic, those who fulfilled two or more of criteria 1) Waist circumference = 85cm (men) or = 90 cm (women) , 2) SBP = 130 or DBP = 85 mmHg |, 3) Triglycendes = 150 mg/dl, or 4) HDL cholesterol = 40 mg/d|

were diagnosed MetS.

b) The MetS was defined using the uniform definition proposed in the 2008 joint intenm statement (Alberti KG, et al. Girculation2009;120-1640.).

ERIE~NFEEEFHH PN RE RS RERARFETTRARNEROTRERX ARBE~OFRENRELEASRY v L0 FO—LORE - EEOIET U RRIHDH O - #FHR] &
. dtimERE - HEET. LR RARET. BERALE, REESE (MONKS) | AEEZ2ZEEH. REREFRETRNBE. XEF/\RTEEXHE. KEFRAR. PERIRETREZRE. SEE. 25
BREMH. GERMEEIR—F.



Table 5-B. Azzociation between MetS and development of brain and cardiovascular dizease in women

Authors Study population Periicipants Age Qutcome Metabolic syndrome critena Adjusted vanables
number mean age Japanes Modified Japanes |DF for Azia Modified NCEP 1 Modified NCEP 2
age range WCcutoffi 30cm  WCcutoff80em  WCcutoff80cm  WCcutoff % em  WC cutoff 80 em
HR  95%CI HR  95%CI HR  35%CI HR  95%CI HR  95%CI
Sone H, et al 2005 Japan Diabetes Complications Study 653 587 unclear
{Diabetic patienst, HbArc = 6.5%) CHD 177 (0740
Strake 1.3 (06-28)
CHD andlor stroke 147 (0.8-25)
Winomiya T, et al. 2007 Hisayma Study 1402 = 40
(Suburkan recidents) cvD 170 (122236} age, proteinuria,
CHD 286 (156524) electrocardiogram

abnormaliies, serum total

Stroke 150 (1.03-219) cholesterol, smoking
Ischemic siroke 178 (113279 habite, slookal intake, and
Hemorrhagic siroke 099 (048205) regularexercize.
Kokubo Y, etal. 2008 Suita Study 2.040 30-T9% age, smoking and drinking
{Urban residents) Cardiovascular disease 220 (1.31-368) 180 (1.31-277) siatus
Myocardial infarction 270 (1.15-6.35) 27 (144533
Al strokes 205 (1.07-392) 162 (1.02-2.58
Doi Y, et al. 2009 Hizayama Study 1402 5
(Suburban residents) cvD 189 (115310 227 (155332 179 (1.23-260) 188 (1.30-274)
age, serum total
cholesterol, proteinuna,
electrocardiogram
abnormalities, aleohol
intake, smoking habits,
and regular exercise.
Sone H, et al. 2009 Japan Diabetes Complications Study 653 587 age
(Diabetic patienct; HbAic = 6.5%) CHD andlor siroke 1222 (048340) 2199 (122383
Hata J, et al. 2010 Hisayama Study 1402 5
(Suburban residents) Ischemic stroke 209 (117375 2241 (1.3%351) 174 (1L.11-273) 173 (110271 age, total cholesterol,
protenuna,
electrocardiogram

abnormalities, smoking
habits, alcohol intake and
reqular exercize




Table 5-B  (continued)
Niwa Y, et al. 2010 Jichi Medical School Cohort Study 1,285 56.0 ]
(Rural residents) Stroke 724 (282-1858) age, smoking stafus, and
alcohal-drinking status
Okamura T, etal. 2011 Suita Study 2,057 30-65y
(Urban residents) CAD 4447 (173-114) 298 smoking, alcohol
. drinking, low-density
k)
Ischemic stroke 399" (1.34-118) lipoprotein cholesterol and
metabaolic syndrome
PY Rk 2 4t 2015 12O FI[EaH— L9 17.039 age
ERRHRER 154 (1.18-200) 163 (1.34-197)
Yamazaki Y, et al. 2024 JMDC claims-based database 235,028 45 age
(Insured person) CAD 421 (2.68-6.63) 384 (268-551) 398 (277-572)
Cerebrovascular disease 222 (1.72-2.87) 198 (1.67-2.35) 202 (1.71-2.38)
CAD/cerebrovascular disease 266 (2.11-3.37) 232 (197272 230 (1.97-2.70)

a) Because all of the study subjects were diabetic, those who fulfilled two or more of criteria 1) Waist circumference = 85¢m (men) or = 90 cm (women) , 2) SBP = 1300r DBP = 85 mmHg , 3) Triglycerides = 150 mg/dl, or 4) HDL cholesterol = 40 mg/dl

were diagnosed MetS.

b) The MetS was defined using the uniform definition proposed in the 2009 joint intenm statement (Alberti KG, et al. Circulation2009;120:1640.).

JERFE~NEEFEEFBHFHAEENHIRESEASFEITRANELOTRER REBES~OFHEZMRL LA R S0 FO—LOBE - EEOIE TV AEIHO - HOHEE - HFHR] &
m. deiERE - HEE. WRRARE. BERKALE., THRE (MONKS) | EEREREZEEEH. RERAATHNME. KEF/\BTHESXMBE. XEFRAT. PERIEMTRERR. ZLBEE. BE

RAMT. ERRMEIR—k. |



Table 5-C. Association between MetS and development of brain and cardiovascular disease

Authors Study population Perticipants Age Qutcome

Metabolic syndrome criteria

number  age range Japanes Modified Japanes IDF for Asians ~ Modified Japanes Modified NCEP 2 Adjusted variables
WC; M85, F 90 WC; M 90, F 80 WC; M 90, F 80 WC; M85, F 90 WC; M 90, F 80
HR 95%Cl HR  95%Cl HR  95%CI HR 95%CI HR  95%Cl
Chei CL, et al. 2008 Kyowa, lbraki Prefecture 2,660 40-69y age, time since last meal,
(Rural residents) Men: 998 Ischenmic heart disease 11 (05-22) 18 (09-34) 21 (11-4q) ogarette smoking, alcohol
intake and serum tofal
Women: 1,662 Total stroke 18  (1.1-31) 16 (1027 L7 (1027 yoesteral
Ischemic stroke 20 (1.1-386) 22 (12-39) 20 (12-35)
Hemorrhagic stroke 14 (0.548) 07 (03-22) 11 (04-28)
Ischemic CVD 15 (1.0-24) 20 (13-32) 20 (1331
Total CVD 14 (08-21) 16 (11-24) 17 (12-25)
Hata J, et al. 2010 Hisayama Study 2452 =40 age, total cholesterol,
(Suburban residents) Men: 1,050 Lacunar infarction 15 (082-272) 194 (113-332) 1865 (098-278) 135 (0.83-222) proteinuria,
Women: 1,402 Atherothrombotic infarction 16 (0.76-343) 255 (1.25-518) 215 (1.064.34) 190 (0.99-363) clectrocardiogram
Cardioembolic infarction 20 (087445 394 (189-822) 269 (127-568) 220 (1.08-445) brormalies, smoking

habits, alcohol intake and
regular exercise
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Rl ERRAFOEKEDEROERY X5 (RR) L AOFSREKREIE (PAF)

S EE | BMI ?E Tﬁ RE Lo A¥ ABRS4£E#H  RR 95%TFBR EBE  PAF, %
aiE | BiE | B%
TEERIR - - - - - 2,170,226 11,923 ref. - - -
TEERIR M - - - - - | | 535,029 4,567 1.25 1.20 1.29 0.78
TEERIR M - - (0] - - - 441,564 5,480 1.93 1.87 2.00 2.24
TEERIR M - - (0] - - | | 135,003 2,973 2.93 2.82 3.06 1.66
TEERIR M - - - (0] - - 604,064 4,029 1.09 1.05 1.13 0.28
TERIR - - - (0] - | | 160,930 1,736 1.42 1.35 1.49 0.44
TERIR - - - - [e) - 146,438 1,189 1.16 1.09 1.23 0.14
SIS TERIR - - - - [e) | | 103,787 1,221 1.53 1.44 1.62 0.36
TERIR G - - o (0] - - 210,841 2,668 1.87 1.79 1.95 1.05
fra— 1ERIR - - (0] (0] - | | 58,461 1,469 3.18 3.01 3.36 0.85
1ERIR - - o - (@) - 63,394 999 2.13 1.99 2.27 0.45
BRI - - o - (@) | | 43,811 1,148 3.30 3.11 3.51 0.68
BRI - - - (0] (@) - 75,373 733 1.35 1.25 1.46 0.16
BRI - - - o [e) ] 49,765 799 1.97 1.83 2.11 0.33
BRI - - O o (@) - 47,151 779 2.20 2.05 2.36 0.36
BRI - - O o [e) u 26,899 854 3.86 3.60 413 0.54
BRI o |-/0| - - - - 303,614 3,134 1.40 1.35 1.46 0.76
BB + fEBRE F BRI o |-/0| - - - u 127,653 1,671 1.67 1.58 1.76 0.57
L &Rt - (0] - - - - 92,330 607 1.27 1.17 1.38 0.11
BRIt - (0] - - - u 18,504 172 1.51 1.30 1.75 0.05
e o |-/0| O - - - 187,785 3,450 2.41 2.32 2,51 1.71
BgTIIRE | B OXiE o |-/0| - o - - 184,057 2,196 1.57 1.50 1.65 0.68
BT 1B o |-/0| - - (0] - 114,215 1,338 1.49 1.41 1.58 0.37
WEHRIE O |-/0| O - - | 72,239 2,056 3.56 3.40 3.74 1.26
WEHIE o |-/0| - o - u 78,079 1,363 2.12 2.01 2.25 0.61
BB IR o |-/0| - - (0] u 92,386 1,499 2.03 1.92 2.14 0.65
WEIE O |-/0| O o - - 164,624 3,370 2.66 2.56 2.76 1.79
WEHIE O |-/0| O o - u 58,560 1,926 3.98 3.79 4.18 1.22
BiEH TR WERE O |-/0| O - (0] - 95,049 2,050 2.70 2.58 2.83 1.10
B XE O |-/0| O - (0] ] 64,496 2,129 4.08 3.89 4.27 1.36
WENRE o |-/0| - (@) (6] - 98,260 1,356 1.72 1.63 1.82 0.48
WIER IR o |-/0| - [e) O | | 81,820 1,772 2.60 2.47 2.73 0.93
WER IR O |-/0| O (@) (6] - 114,928 2,751 2.97 2.85 3.10 1.55
prp— WIER IR O |-/0| O [e) (0] | | 73,357 3,049 4,99 4.79 5.19 2.07
BT 1 X - O o - - - 39,691 473 2.08 1.90 2.28 0.21
BT 1 X8 - O o - - | | 7,608 166 3.22 2.77 3.75 0.10
BT I XiE - O - (0] - - 40,875 297 1.32 1.17 1.48 0.06
BT XiE - (@) - (0] - | | 7,825 114 2.13 1717 2.56 0.05
BSTIIRE | BT OXiE - (@) - - [e) - 15,581 116 1.22 1.01 1.46 0.02
BT XiE - O - - (@) | | 7,364 88 1.68 1.36 2.07 0.03
BT XiE - (@) (0] (0] - - 25,902 324 2.13 1.91 2.38 0.15
BT iR - O (0] - (@) 10,303 146 2.17 1.84 2.55 0.07
BT TR - O - o [e) - 11,741 110 1.52 1.26 1.84 0.03
WIENXIE - O o o - | | 4,206 123 4.02 3.38 4.79 0.08
WIENXZ IR - (o] (@] - (@) | | 4,060 131 4.39 3.71 5.20 0.09
RIBZIE WENXZIE - (o] - (@] O | | 5,007 93 2.51 2.05 3.07 0.05
WIENXIE - O O (0] (@) - 10,345 165 2.47 2.12 2.87 0.08
BWENXE - (o] (@] (@] O | 3,484 102 3.85 3.18 4.67 0.06
BR3ES Y - - WA IREE - 522,726 8,243 2.38 2.31 2.45 4.06
5 Y REHY - - WIh A IRE | 141,125 3,761 3.38 3.26 3.51 2.25
REHY wFhHO WFNHIREE - 662,101 15,710 3.05 2.98 3.13 8.96
REHY wFhHO WIhhIRE | | 241,569 9170 4.48 4.36 4.61 6.05




®2. (BEREFOHIR EIREFOEAEHLERNOEMY X2 (RR) L ARFEEIREIE (PAF)

YRR |BEoEE| BE | BMI ;;z mMESE | MfESE | EEEE | BE RR TR EmR PAF, %
BRI E ] - - 0 - - - - ref. - - -
TEIRIRH R O | -/0 0 - - - - 1.40 1.35 1.46 0.76
TEIRIR M R - (0] 0 - - - - 1.27 1.17 1.38 0.11
TEIRIR FERE - - 0 - - - [ ] 1.25 1.20 1.29 0.78
TEIRIR R O | -/0 0 - - - [ ] 1.67 1.58 1.76 0.57
TEERIR M B - (0] 0 - - - [ ] 1.51 1.30 1.75 0.05
TEIRIR FERE - - 1 (0] - - - 1.93 1.87 2.00 2.24

EhiAT 1T KiR BB O | -/O 1 O = = = 2.41 2.32 2.51 1.71

BT 1 I8 B = (@) 1 (@) = = = 2.08 1.90 2.28 0.21
TEERIR JEREH - - 1 (0] - - [ ] 2.93 2.82 3.06 1.66

BT 1 I8 B = (@) 1 (@) = = [ ] 3.22 2.77 3.75 0.10

RIBHIZIE e O | -/O 1 (@) = = [ | 3.56 3.40 3.74 1.26
&R JERE - - 1 - (0] - - 1.09 1.05 1.13 0.28

B 1 i BB O |-/0 1 = (0] = = 1.57 1.50 1.65 0.68

BB 1 i BB = (@) 1 = (0] = = 1.32 1.17 1.48 0.06
BRI FERE - - 1 - (0] - [ ] 1.42 1.35 1.49 0.44

BB 1 i BB = (@) 1 = (0] = [ ] 2.13 1.77 2.56 0.05

TR IE BB O | -/0 1 = (0] = [ ] 2.12 2.01 2.25 0.61
TEIRIR FERBH - - 1 - - (@) - 1.16 1.09 1.23 0.14

Byt 1 I8 BB O | -/0 1 - - (0] - 1.49 1.41 1.58 0.37

BhHAT I i BB = (@) 1 - - (0] - 1.22 1.01 1.46 0.02
TEIRIR e - - 1 - - (0] [ ] 1.53 1.44 1.62 0.36

BT 1 i ik = (@) 1 - - (0] [ ] 1.68 1.36 2.07 0.03

HiEr % iE BB O | -/0 1 - - (0] [ | 2.03 1.92 2.14 0.65
BRI G JEREH - - 2 (0] (@) - - 1.87 1.79 1.95 1.05
B 1T 4B R - o] 2 o (0] - - 2.13 1.91 2.38 0.15
BB IE BB O | -/0 2 (@) O = = 2.66 2.56 2.76 1.79
TERIR G FERE - - 2 (0] o] - [ ] 3.18 3.01 3.36 0.85
BB IE B O | -/0 2 (@) (@) = [ ] 3.98 3.79 4.18 1.22
BB IE B3 = o 2 (@) (@) = [ | 4.02 3.38 4.79 0.08
TERIR M FERE - - 2 (@) — (0] - 2.13 1.99 2.27 0.45
Ent AT 17 SRiR e = (@] 2 (@] = (@] = 217 1.84 2.55 0.07
BB IE BB o |-/0 2 (0] = (@) = 2.70 2.58 2.83 1.10
&R FERE - - 2 (@] - (@] | 3.30 3.11 3.51 0.68
HErIE BB o |-/0 2 (0] = (0] ] 4.08 3.89 4.27 1.36
HIER e BB = (@) 2 (0] = (@) u 4.39 3.71 5.20 0.09
TEERIR FERE - - 2 - (0] (0] - 1.35 1.25 1.46 0.16
BT I XiE B = (@) 2 = (@) (0] = 1.52 1.26 1.84 0.03
R XIE BB o |-/0 2 = (@) (0] = 1.72 1.63 1.82 0.48
TEERIR Eih - - 2 - (0] (0] [ ] 1.97 1.83 211 0.33
BRI XIE BB o |-/0 2 = (@) (@) [ ] 2.60 2.47 2.73 0.93
R XIE BB = (@) 2 = (@) (¢} [ ] 2,51 2.05 3.07 0.05
BRI FERE - - 3 (0] (0] o] - 2.20 2.05 2.36 0.36
TR x1E FES i O | -/0 3 (¢} (@) (@) - 2.97 2.85 3.10 1.55
A% B i = (0] 3 ¢} (@) (@) - 2.47 2.12 2.87 0.08

TEIRIR E - - 3 ¢} (0] e} [ ] 3.86 3.60 413 0.54
iR X2 HE i O | -/0 3 (@) (0] (@) [ ] 4.99 4.79 5.19 2.07
B X2 ek = (0] 3 (@) (0] (¢} [ ] 3.85 3.18 4.67 0.06




®3. (Y R/ BREFOEAEHEROENY 22 (RR) L AOFS5EREE (PAF)

URIBEEL | BROFE | EE BMI Elﬁ?lfﬁl MmMESE | MESE | EERE| BE RR TR EBR PAF, %
B o | -/o |8 © o o m 479 519 | 201

[ - o 2 o - o m | 439 371 52 | 009

e o [-r0] 2 o - o m | 408 38 427 | 136

[ - o 2 o o - m | 402 338 479 | 008

e o [ -/0] 2 o o - m | 398 379 418 | 122

SRR - - o) o) o) n 386 360 413 | 054
[ - 0 o o o m | 38 318 467 | 006

e o [-/0] 1 o - - m | 35 340 374 | 126

BRI 4 FERBH - - 2 (@) - o u 3.30 3.11 3,51 0.68
B XE [ - o 1 0 - - m | 32 217 375 | 010
WeRR e R - - 2 0 o - m | 318 301 33 | 08
W o -0 8| © 0 0 — | 297 285 310 | 185

iR SERE - - 1 0 - - m | 293 282 306 | 166
[ o [-/o] 2 0 - o - 270 258 283 | 110

[ o [-10] 2 o o - - 266 256 276 | 179

e o [-/0o] 2 - o o m | 260 247 273 | 093

[ - o 2 - o o m | 251 205 307 | 005

e - o o o o - 241 212 287 | 008

LRl e o | -/0 o) - - - 241 232 251 171
R IR - - o o o 220 205 236 | 036
BRI XE 1 - o 2 o - o - 217 18 255 | 007
R I - - 2 o - o - 213 199 227 | 045
BRI XE e - o 1 - o - m | 213 177 256 | 005
B XIE [ - o 2 o o - - 213 191 238 | 015
m& | o |-o0| 1| - | o | - | m | 212 20 22 | o061

| mrxE | mE - o 1 o - - - 208 190 228 | o021
Lk o | -/0| 1 - - o m | 203 192 214 | 065

R SERE - - 2 - o o n 197 183 211 | 033

R I - - 1 o - - - 193 187 200

THERRG FEREH - - 2 (@) (@) - - 1.87 1.79 1.95 1.05
| mEmEE | e o | -0 2 - o o) - 172 163 182 | 048
LGS e - o 1 - - o n 168 13 207 | 003
R [ o [ -/o] o - - - n 167 158 176 | 057
BRI XE e o [ -0 1 - o - - 157 150 165 | 0.68
iR I - - 1 - - o n 153 144 162 | 036
BRI XE e - o 2 - o o - 152 126 18 | 0.03
R [ - 0 0 - - - n 151 130 175 | 005
B XE e o [-r0] 1 - - o - 149 141 158 | 037
MR E® - - 1 - o - n 142 135 149 | 044
WRRG e o [-/0] o - - - - 140 135 146 | 076
W EH - - 2 - o o - 135 125 146 | 0.6
W XIE [ - o 1 - o - - 132 117 148 | 006
mER e - 0 0 - - - - 127 117 138 | o011
WRRG I - - 0 - - - n 125 120 129 | 078
BRI XE e - o 1 - - o - 122 101 146 | 0.02
RS HEH - - 1 - - o - 116 109 123 | 014
B FERBH - - 1 - O - - 1.09 1.05 1.13 0.28
BRI FERBH - - 0 - - - - 1.00 - - -




®4. (AOF5EKRIBIE) BREAFOELEHLEROERY RS (RR) & AOFSEKREIS (PAF)

YRIBEELE | BE0EE | EE BMI ﬁ;ﬁ& mESE | MiEsiE| EEEE| BE | PAF, % A i:;: ABRFEE#H | RR

WERIR FE® - - 1 o - - - 146438 | 169% | 1189 | 193
B o |-/o |8 © o o m | 207 | 5007 | 0.06% 93

E# o | -0 2 o o - - 179 | 164624 | 1.90% | 3370 | 266

BEtIXE | B o [-/o] 1 o - - - 171 | 210841 | 244% | 2668 | 241

MR HERH - - 1 o - - m | 166 | 103787 | 120% | 1221 | 293

I o |-/o |8 © o o - 155 | 4060 | 0.05% | 131 2.97

E# o [-/o] 2 o - o m | 136 | 73357 | 0.85% | 3049 | 4.08

i o [ -/o] 1 o - - m | 126 | 58461 | 068% | 1469 | 356

B o | -/o] 2 o o - m | 122 | 58560 | 068% | 1926 | 3.98

E# o | -0 2 o - o - 110 | 114928 | 1.33% | 2751 | 270

IR - - 2 o o - - 105 | 78079 | 0.90% | 1363 1.87

E# o | -/o] 2 - o o m | 093 | 7364 | 0.09% 88 2,60

WaRRe B - - 2 o o - m | 08 | 92388 | 1.07% | 1499 | 3.8

RS FEE - - 0 - - - m | 078 | 535029 | 6.18% | 4567 | 1.25

MR R o | -/0] o - - - - 0.76 | 441564 | 510% | 5480 | 1.40

MR B - - 2 o - o m | 068 | 81820 | 095% | 1772 | 3.30

B IXE | Ea o |-/o] 1 - o - - 068 | 47151 | 054% | 779 157

B o [ -/o] 1 - - o m | 065 | 184057 | 213% | 2196 | 2.03

B o | -/o] 1 - o - m | o061 | 26899 | 031% | 854 212

R B o [ -/0] o - - - m | o057 | 135003 | 156% | 2073 | 167

R FEE - - 3] o o o m | o054 | 4206 | 005% | 123 3.86

| mEmx®E | Es o | -0 2 - o o - | o4 | 15581 | 018% | 116 | 172

R B - - 2 o - o - 045 | 98260 | 114% | 1356 | 213

RS FEE - - 1 - o - m | 044 | 49765 | 057% | 799 142

DRt IXE | B o [ -0 1 - - o 037 | 187785 | 217% | 3450 | 1.49

R HIEH - - I3 o o o - | o036 | 11741 | 014% | 110 2.20

iR FEE - - 1 - - o m | 036 | 18504 | 021% | 172 153

SRS FIEE - - 2 - o o m | 033 | 7825 | 009% | 114 197

R FEH - - 1 - o - - 028 | 75373 | 087% | 733 1.09

BEMIXE | EE - o 1 o - - - 021 | 63394 | 073% | 999 2.08

MR FEH - - 2 - o o - 0.16 | 40875 | 047% | 207 135

BEAURE | B - o 2 o o - - 015 | 95049 | 110% | 2050 | 2.3

WERR FERH - - 1 - - o - 0.14 | 92330 | 1.07% | 607 1.16

MR E# - o 0 - - - - 011 | 604064 | 6.98% | 4020 | 127

BEAIRE | B - o 1 o - - m | o010 | 43811 | 051% | 1148 | 322

B# - o 2 o - o m | 009 | 7608 | 0.09% | 166 4.39

[ - o 3] o o o - 008 | 10345 | 0.12% | 165 247

E# - o 2 o o - m | 008 | 6449 | 075% | 2129 | 4.02

B - o) 2 o) - o) - 0.07 | 39691 | 0.46% 473 217

B - o '3 | o o o n 006 | 3484 | 0.04% | 102 3.85

B IRE | B - o 1 - o - - 006 | 303614 | 351% | 3134 | 132

B IXE | EE - o 1 - o - m | 005 | 127653 | 147% | 1671 | 2.3

WERR i - o 0 - - - m | 005 | 160930 | 186% | 1736 | 151

i - o 2 - o o m | 005 | 10303 | 012% | 146 251

B IRE | B - o 2 - o o - 003 | 25902 | 030% | 324 152

BEMAUZE | ER - o 1 - - o m | 003 | 72239 | 083% | 205 | 168

DR IXE | B - o 1 - - o - 002 | 114215 | 132% | 1338 | 122

R I - - 0 - - - - | o000 [2170226|25:07% | 11923 | 1.00




