XHRITBME 114 £, &k 165 L DOEF
279 &, FHEENL 56.9115. 3 Th o
72o YEH BMI i 22. 6£3. 4kg/m?, U
MEEAME 1 128+ 20mmHg , SF3IHLARE] M £
X 75+ 1lmmHg . 3% BNP % 18.2 %
18. 1pg/ml, ¥ A ZF > C 1L 0.86+
0.17mg/1 . F ¥ eGFR % 75.3 =*
14. 2m1/min/1. 73m%, EHT7 7 4 RX 7 F
V13 11.8%+5. 8 ug/ml, FHBE S FRT T
A RRT F i3 4.45%22.81ug/ml Tho
7z. BNP [Z4EMH (r=0.42) . UUiE ) 1 £
(r=0.23), 77 4 AR 27 F v (r=0.30),
BATET T ARR 7T @=0.27) ¢ H
B2 EDOMBE%Z R L, BML(r=—0.16) & H
BERAOHBEETR L, EERSITICR
VWUBNP & BRYER & LT & 2 A £Filin,
TTA4RRTF . R 8-0HAG, JRFT
NT Iy e J VT F =ML LR
AL Iro T, ZOERERSITIC
B2 EMAEBRERDI1Z0.41 THhoTo,

D. B

MR EFERZ S RICHRE N7 7 oo a—
AVEREHCR W T, JRIRAEREE 25
ETHEF L LTHRI, s, BMI. I
HMETHD Z LRSI, FREe <
8 cm/s P OMIBE < 10 m/s ZILFRAEIEE
EERT DL, RO 26%NEECEEK
L7z, BAIGNR20MEREEZA L TWAR
WHE—IRERICRB W T, BIERRAE
EWBIETHIID 2 RN LRHRE S
T35, Framingham Heart Study Ofs

RTIIHBO—RERD S B, 5%ITE=E
IHERBIR T 232 b, 36%IZ A HLIRAE
EBTFRHELNZEHREINTNS, ~UL
F—OHIR—RERZ ISR L L7cHFIC
BT, HRD 27. 3% TEEYRERT
NNl o®RELH D, EHIT,
Rotterdam study TIZ—AR{ERD 30. 4%z
EEYLRERIE TR AL SN TW5,
Lo L2 b OB T, IRREREE O
BELLTER N7 ZEICE S & ZF0
TIEWRWY,

¥ e HEMEHKLE LEERRSNT
IZHVN T BNP 23RS L=f AR F & 72 &
Iino 2B L LT, AR TIE BNP &
s, BNP & MEDRICHBEINH Y | 234
RFLpolzZ bB—RHEEBEZLND,

THVET.BNP &7 F 4 AR FUNIE
FERET 5 Z &k, LARREFNC OV TH
HINTWiz, AR, BLNRLRED
BRO—RERICBOWTCORBEORR L 72
STRY, ELEZMORFEMELTDH
BELMENME I N, —RED KIS
HOLILEA R b 27 BRMKICE T
% BNP b NZT T 4 R 7 F L BIED
BRIZOWT, SBRIORIBEDPBE
LEZ BN,

E. WroesEaR
L. FSCFEER
Circulating levels of fatty
acid-binding protein family and

metabolic phenotype in the general

population.

- 18-



Ishimura S, Furuhashi M, Watanabe Y,
Hoshina K, Fuseya T, Mita T, Okazaki Y,
Koyama M, Tanaka M, Akasaka H, Ohnishi
H, Yoshida H, Saitoh S, Miura T. PLoS
One. 8(11): 81318, 2013.

Comparative effects of telmisartan and

valsartan as add-on agents for

hypertensive patients with morning
blood pressure insufficiently
controlled by amlodipine monotherapy.
Yoshida H, Akasaka H, Saitoh §,
SPEED

37(3):

Shimamoto K, Miura T;
investigators. Hypertens Res.
225-31, 2013.
Glucagon—like peptide-1 secretory
function as an independent determinant
of blood pressure: analysis in the
Tanno—Sobetsu study.

Yoshihara M, Akasaka H, Ohnishi H, Miki
T, Furukawa T, Yuda S, Saitoh S, Miura

T. PLoS One. 8(7): e67578, 2013.

The impact of elevation of serum uric
acid level on natural history of GFR and
Nephrol Dial

its sex difference.

Transplant. 2014. in press

2. FoRK
F 110 B B ANBFZERES - BES
(2013 4E 4 AER)

PREEME & BHERE DREFELEAL & DREE

RIRAE, &, AR, MR,
MR E S, WET. ZWEm

5 56 [ B AW RIR TS FER M ES
(2013 4E 5 HREAR)

MR — R ERICB T 2 EEmELE & m
JERE & OB E DRI X 2 HHRERR
FRIETRNCBET 2 e - R
LD

REWEX, FEEE, FRE. &/E. =
TR fiw)

% 36 Bl B A® MLEFSHRE

(2013 4 10 A KfR)

GLP-1 ZyIEEIIMST L= MEMRER T T
b5 I - BRI

HREME, RRE. KEBX, =K%
=, H)IEE HRR. FHEEE =W
i)

—RERIZIB W TIHIEBES F 3
7 4 REDEFITERPKER L ONCHLE
REREE L BE T 5

REHIE, TEEA, HEER, AP,
FAFERER, EBME, KELFE, B
AW, RIRE, KA. SHER. 7
FEESE, = Hiw

55 34 B A REHFES
(2013 48 10 A HR)
JERGBATE A % %7 4 OIERFHEN S D
S WA DR
FAREKRER, HBEAN. EHMZE. RE

- 19-



B, KREFFEE. BEPRAM. FRE. &
IR, Porfd, AHE—. =M

F 17T E R ARLAEES

(2013 4F 11 A S\ = ¥)
Predictors of Left  Ventricular
Diastolic Dysfunction in a General
Population: Analysis in the

Tanno—Sobetsu Study
RIRE, FPEF, BHR, =g

F. MR PEME O HFE - BERT
(FEEZ&Te)

1. Wrar g - 72 L

2. ERFRBE 2L

6.  HEWhE

TRIRE, WEEEE, KEEX,
HRERE

- 20-



EA S BB EMRERM S BREERE BERASARTERIKREMEEE
BERD - REEEICBITAAZRY v I R a—ADBE - E O T o R A I BT A REWT - HERTRTF 2
SHEFRREE
HISE RICBIT2 LM ERBEDOTRIEFELTONET LY Ale OESE /A LIRTHFZE

MFESTEE FR # OUNREREREFNERRREES S5 - EiR)

WREE

OREOHISERIZBITDEBHFRAEDORBEEZL LI, ~EZue s Alc (HbAle) 0.0 B R HEIED FRIGER
BEtLIz, 40~T9 BOER 2,851 A% HbALcl ~ULEHERIFIARFRINILANG 5 BT (HbAlc: £5.0%,
5.1-5.4%, 5.5-6.4%, =6.5%, FERFIAEEF) . 2002 FE5 2009 A2 H 7V RIAIE BB L 72, BB AR A 119
BIA3 0B P2 FAE LTz, DI R RIE D E B — RN, HbALc <5.0%8FI12 b~ 5.5-6.4%Ff, =
6.5%EE ., FEIRRIBREE TR EILRN 72 (5.1-5.4%8F 1.60 [95%(5HEIX 8 0.90-2.85], 5.5-6.4%8% 2.26
[1.29-3.95], =6.5%% 4.43[2.09-9.37], ¥ERIFIAERE 5.15[2.65-10.0]), LM EREHRAEBNZAHBH L, HbAlc
LV LR i DR BB L ORI E O RIEV A2 ORICA B2 IEOMBENR AL, itz LTS
DREEERD e o T, DB RFEEO FRIEFELTO HbALcOF BORKRE T, Dl ER O E2ERE
THETLEEEET VT HbALcEMZ AL, CH#aHEIX 0.762 55 0.789 (p=0.006) | FiFF 7 HHILEE (net
reclassification improvement, NRI) /& 0.105 (p=0.004) L FNFN B EIZHEL-, L EORELY . HbAlcD
FIL O MER . FRCE M OR BB L OB ZEORAE) A7 L H BIZEEL , HbALcL L B R FIEOBR G

BRTPHETFRAF THLHEDRREND,

ABFREH

INETOREMRICLY, B B0 & R R
DAEBRERETF THLZERALNIZIN TV, &
MAFDFEEIZIL, Z2RERE MPEESS 75¢ B AFFARTR
BREFD 2 FFEEMEEREICHWOILTNAD,
HbAlc HEMRFHRMARETHHILC, MAEEIZH
_EANAEBBD RN ENSELFERHEN TS,
HbAlc & MEROBIEIZ OWTHRETLIZER KD —
BEREZHNRELaF—MIZRITBRAINER, 7Y
TANERZREL, ZOMBEERF LM REIL— 2D R
Thbd, Tlr. TNNETHLM SN L ME RO ER
B FIC HbAleZR M2 5 &, DB 7R IE O T I fE
FHREBEBTANENICOVTIEEAE RIS TV
VY, ETTAMFETIL, B AR ANHIEE ROBERED
R EH &I, HbAle &0 MR FAE D BEEL | HbAlc
2L ME RO YIRS EZBBT DRI OV TRET
L7z,

B.AF

-21-

2002 FEIZA BT OIEBRBEBLZZ B LI 40~T9
BOERDYL, LILEROBLRES ZR -
2,851 N (B 1,223 A, Zitk 1,628 A, FHF#Hs
58.8 ) ZABFZE DR GE L LT, ZDEFE 2009
FET 7T HEBBL 72 R BHF RN OBRE G
72K BRI 144 B O BFIB] 95 B, FlkrE
66.0%) TdH-oTz, HbAlc ITT7T7 v/ REE R Ex
WTCHIZEL. JDS &5>5 NGSP {EDZEHIT LA T D #a
B A A L7Z[HbAlc (%) (NGSP &) =1.02 X HbAlc
(%) (JDS f&) +0.25 (%) ), DB HROFEIEL, B
MR BEIIMEFOYRIRIELERLE,

HbAlcZ6.5% % WE R EER T D KEERKES
DEVEED LT, BEFBRLAFD HbAle L~ L EBEIR
IR R IBNIC RS E % 5 BEIC1T (HbAlc:
<5.0%, 5.1-5.4%, 5.5-6.4%, =6.5%, ¥ERIFIEED) .
HbAlc L~V DML BRI 5 2 D 8% Cox
BN —REF VRO =R TREL,
EbiZ, C Hist®E (ROC hi T EREICHEY) | FiF
B EE (net reclassification improvement, NRI) | #
&¥ Bk E E (integrated discrimination



improvement, ID)Z T, HbAlc o.M & R FEAE
e S T RIBE TR AT LT,

R E DR

FAFFRIL. DHBEO EFHFIEICE T S MR
FHIZHEHLL | JUIN R S i BER =) e PRATT 78 fr 2
HEEZBROEARDLLETITON, BIZEICET5
AL TH—bRA NI, BMEEEPOREL
7o

CHFZERER
1. HbAlc L~yL & i & 975 FJE 0 B

- MR O L LB R R AE 13X, HbAlc L
N OBIMZHNE BITH <Y, HPALe=5.0%DL
MZHA 5.5-6.4%DL _A0SEEIZ EFLT(K),
DI BB ER BN TR 35 L, Bk LR
BRI UBMEZEDOFAEFIT HbALe LV EWIE
ELFUIA, iR Iz OWTIRZ D K572
IR Doz, e, ., mlE, DEMER.
body mass index, MiEFR=L AT a—/H, MiF
HDL =L A7 m—/ Vil BHE, B8, EBE 182
BLIZSEBMBITICBWCOIOEMITE DL T
(F). LMERFRBLOMEEREDO Y~
HbAlc <5.0%DL~JUT 2 5.5-6.4%D L~ L
5. B IR BIEAE DN —R T = 6.5%D 1L
ABENENABIZ ERL7=00 MR :HbAlce
5.5-6.4% TiX 2.26 [95%{Z X 1.29-3.95], =
6.5% T 4.43 [2.09-9.37], fix#E2E:3.57 [1.27-10.0],
9.65 [2.81-33.1], MRt OB & :2.11 [0.90-4.95],
3.55 [1.11-11.3]), ,

2. HbAlc O M YR FERE T35 T HI5E
HbAlchH™ LM B FAE O FRIEF &L TH A
BEDNZOWTRETT 2L, LI O E 2 fEREF

\Z HbALcZ M T fiEt£ 7V Tid, C #ERH &I
0.762 235 0.789 LA BEITHMML 7= (p=0.006) , HIZ,
NRI 13 0.105 (p=0.004) {Z. IDI i3 0.021(p=0.004)I=%
NENERICLELE,
D.%& £

A A A — i RAmT BB IR RO R
FETIL. HbAledD EF-Z, BRI OB W L HE i 72
ROV THLDMER ., FHOE M DR EBIS IO

- 22.

Rt ZE DM ST LT fER A F CThhoTz, E7z, Ll
RO ERERREFIZ HbALcZMZ B &, D& R
FEDTFHIREIT A BICHELE,

@ HbAlc &LMLERDOBELRIZOWT

— R ERCBREE R LU Dh DR — M
Zehb, HbAleD R LLMERBIURRIE T DY
AZIWEEOHBEZRTIENREIN TS, KI5
DFEAETIL, HBALe S5.0%DL /Wb, =25.5%
DL~ H SR MM LRBRBIOMEED) 272
EREFBERCH T, L, TRETOHREE
BE., FERIR OB W IR 272 L~ LD HbAlc
LD MR AT DEURICOWTIL, BERHDHET
HELEENRRNETIRE DR HD, ZOFRKERDE
VIR E B TRIBEFRCH R T ERR R0 L
EZz2oNBb,

DR ERRIBINC ST HbALeS H i i AM 25
PRI TEEE R LS 3R Th7ed R
LM ZNETITHE SN TNDDIE— 2D H
Thb, TOFEAEEHBHE, HbAlck H PRz D
FNZEAB 2 BT IV OREL R T
o7z, HbAlck Mt 2=t O R B A b dL
ZRVERER LU T, H M AR R — R o A R DR
FEARIE THY ., & M & BEORAE I L ALY
R LW ERHITOND,

@ HbAlc P LIEREIED FRIR T LM
DOUNT

e A L B AREE AL DR R EAFRZFREA T 5 LT &
BB O— D IIREL UL Th %, HbAlck, ¥k
RS OB CHIMRELEY LU CAERSI, R EE
{LEEY (AGEs) DRIBEM B TR DZENHMBITND,
AGEs 12L& O HEEZTRD | I EBED IHE L e
A ER TS5, AGEs L~v o FERITOMmE
RV AZ BB D DZENV OO ERRIFFE) LS
ENTWB, LIz3> T LRSI, HbAlcl Dl
EROBEELHATMFO—DLEZLND,

EH &

HAAN—REERIZBWT, HbAle® EH 30
B, PR M DR BB L UMNIEZE DML LT fE
BREFThH-77, EHIZ, HbAlchd, (LB R FEIED



FHREEIV—BUESETZ, 5%, BICERB R
ENRBHWELTCWATUTHREIZBWT, REBICS
72D MR E HbALcDBE % BAO0NT T AR FE0
BELEZIOND,

F.RERARIES
LR FIEV A 1IFE R IR DR WF E T 7272
VW HbAlcL_~ANS FR 43,

G.HFREHE
1. XK

1.

Ozawa M, Ninomiya T, Ohara T, Doi Y,
Uchida K, Shirota T, Yonemoto K, Kitazono T,
Kiyohara Y: Dietary patterns and risk of
dementia in an elderly Japanese population:
the Hisayama Study. Am J Clin Nutr 97:
1076-1082, 2013

Fukuhara M, Arima H, Ninomiya T, Hata ],
Hirakawa Y, Doi Y, Yonemoto K, Mukai N,
Nagata M, lkeda F, Matsumura K, Kitazono T,
Kiyohara Y: White—coat and masked
hypertension are associated with carotid
atherosclerosis in a general population: the -
Hisayama Study. Stroke 44: 1512-1517, 2013
Nakano T, Ninomiya T, Sumiyoshi S, Onimaru
M, Fujii H, Itabe H, Nakashima Y, Sueishi K,
Tsuruya K, Oda Y, Kitazono T, Kiychara Y:
Chronic kidney disease is associated with
neovascularization and intraplaque
hemorrhage in coronary atherosclerosis in
elders: results from the Hisayama Study.
Kidney Int 84: 373-380, 2013

Usui T, Ninomiya T, Nagata M, Takahashi O,
Doi Y, Hata J, Fukuhara M, Kitazono T, Oike
Y, Kiyohara Y: Angiopoietin-like protein 2 is
associated with chronic kidney disease in a
general Japanese population: the Hisayama
Study. Cire J 77: 2311-2317, 2013

Nagata M, Ninomiyva T, DoiY, Hata ], Ikeda F,
Mukai N, Tsuruya K, Oda Y, Kitazono T,

_23-

10.

Kiyohara Y: Temporal trends in sudden
unexpected death in a general population: the
Hisayama Study. Am Heart J 165: 932-938,
2013

Hata J, Ninomiya T, Hirakawa Y, Nagata M,
Mukai N, Gotoh S, Fukuhara M, lkeda F,
Shikata K, Yoshida D, Yonemoto K, Kamouchi
M, Kitazono T, Kiyohara Y: Secular trends in
cardiovascular disease and its risk factors in
Japanese: half-century data from the
Hisayama Study (1961-2009). Circulation
128: 1198-1205, 2013

Sekita A, Arima H, Ninomiya T, Ohara T, Doi
Y, Hirakawa Y, Fukuhara M, Hata ],
Yonemoto K, Ga Y, Kitazono T, Kanba S,
Kiyohara Y: Elevated depressive symptoms in
metabolic syndrome in a general population of
Japanese men: a cross—sectional study. BMC
Public Health 13: 862-868, 2013

Hata A, Doi Y, Ninomiya T, Mukai N,
Hirakawa Y, Hata J, Ozawa M, Uchida K,
Shirota T, Kitazono T, Kiyohara Y:
Magnesium intake decreases Type 2 diabetes
risk through the improvement of insulin
resistance and inflammation: the Hisayama
Study. Diabet Med 30: 1487-1494, 2013
Ninomiya T, Nagata M, Hata J, Hirakawa Y,
Ozawa M, Yoshida D, Ohara T, Kishimoto H,
Mukai N, Fukuhara M, Kitazono T, Kiyohara
Y: Association between ratio of serum
eicosapentaenoic acid to arachidonic acid and
risk of cardiovascular disease: the Hisayama
Study. Atherosclerosis 231: 261-267, 2013
Gotoh S, Hata J, Ninomiya T, Hirakawa Y,
Nagata M, Mukai N, Fukuhara M, Ikeda F,
Shikata K, Kamouchi M, Kitazono T, Kiychara
Y: Trends in the incidence and survival of
intracerebral hemorrhage by its location in a
Japanese community. Circ J 78: 403-409,
2014



2.

11.

12.

13.

14.

Y

Tk

Izumaru K, Ninomiya T, Nagata M, Usui T,
Yoshida D, Yonemoto K, Fukuhara M,
Tsuruya K, Kitazono T, Kiyohara Y: Serum
1,25—-dihydroxyvitamin D and the development
of kidney dysfunction in a Japanese
community: the Hisayama Study. Circ J 78:
732-737, 2014

Imamura T, Doi Y, Ninomiya T, Hata J, Nagata
M, Ikeda F, Mukai N, Hirakawa Y, Yoshida D,
Fukuhara M, Kitazono T, Kiyohara Y:
Non—high—density lipoprotein cholesterol and
the development of coronary heart disease and
stroke subtypes in a general Japanese
population: the Hisayama Study.
Atherosclerosis 233: 343-348, 2014

Mukai N, Yasuda M, Ninomiya T, Hata ],
Hirakawa Y, lkeda F, Fukuhara M, Hotta T,
Koga M, Nakamura U, Kang D, Kitazono T,
Kiyohara Y: Thresholds of various glycemic
measures for diagnosing diabetes based on
prevalence of retinopathy in
community—dwelling Japanese subjects: the
Hisayama Study. Cardiovasc Diabetol 13: 45,
2014

Mukai N, Doi Y, Ninomiya T, Hirakawa Y,
Nagata M, Yoshida D, Hata J, Fukuhara M,
Nakamura U, Kitazono T, Kiyohara Y: Trends
in the prevalence of type 2 diabetes and
prediabetes in community—dwelling Japanese
subjects: the Hisayama Study. Journal of
Diabetes Investigation 5: 162-169, 2014

SRR

BER A ERTALMEROMGRIE T
DOLETHFZE. 8 77 B B AB BRI 20
£ (FGUFarIt—>. HHEN. 2013.3

BR . FERP & — A LETHT SR 5 — .

% 56 [ B AWERFFRFRFNES <&
VIRVT LY. REART. 2013.5

BE W ERTH00EROMEBRRET:
CLRTHRSE. 85 126 Bl B AfE RS EA A0k

- 24-

WL <FrFarwIF—>. R
2013.6

HR B BARAOAEEGERORRHE
B~ R SA LA D Ay E—
~. BIEHARERAFEFESFIRNKRE K
BIFEED. B, 2013.10

BR . ERRGEOBRKEZEOTET
VA, B 51 B B AKE R ¥ o E 0 [E 5
SRe EEHED. M. 2013.11
R . RRBEABEIAT LREED
AP IO RTHRE. 58 20 Bl B AR A
T LRREEZINRE U VURVT L, B
2013.11

H. M A HEOBERR
1. BerEs 2L
2. ERFIERGE 2L

I BFEEHHE
W SCE QLN KFRZRREFISENR ]RE
E%)
A EFEE (Rl HURERBEE =N



i1 R

1,000 A% .
26 7 18.3 ok
16.8
15 -
i3
fE 10 - »
3 7.1
= 51
b 3.8 .
. | |
=50 51—54 55—64 =65 HBEREARE
HbATe LS L (%) HY
2
BB
%$1.000A %%
107 ¥
8.8
bl
78
fE 5
P28 28
2.1
0.9 . .
o L N
=50 51—~54 55—64 Z 65  HERNAR
HbATs LRI (%) BHY

11,000 A &
16

£
fiE 5

B RE
Ry

fad
57
3.3 ;
‘4 17
L

=50 51—~54 55—64 =55 WERBE
HbAte LA (%) HY
H i R 2R o
1,000 A%
107
3
iE 5
#
18 22 138
10 i2 .
L
55-—6.4 2 65 EERERAE

5.1—54

HbAle L (%) HY

B: HbAlc LAJLEFERFABRIRRA CH-Fh-ERERODMERFE

HbAlc: ANESAE Y Alc
*p<0.05, **p<0.01 vs. HbA1c=5.0%

_ 25-



R. HoAlc LAV ERBRFEFIRT A CH DM ERORAE/NF—F L

HbAlc
. P N
<5.0% 5. 1-5. 4% 5. 5-6. 4% 26.5% AR
V HY
L 955 923 736 104 133
DOEF
- fEBI%K 19 31 39 12 18
1 - EEIAE HR [ ol 1.56 2.19 4.94 4.53
(95%C1) ' (0. 88-2. 78) (1.26-3.81) %+ (2.39-10.2)%  (2.36-8.69)
SEBREWR L 00 1.60 2.26 4.43 5.15
(95%C1) ' (0. 90-2. 85) (1.20-3.95)%+  (2.09-9.37)%  (2.65-10.0)%x
R RS
SEBI 8 10 17 5 8
tE - SEETAR HR 1.00 1.24 2.28 4.63 4.30
(95%C1) (0. 49-3. 16) (0.98-5.31)  (1.51-14.2)%x  (1.651-11.5)%x
SEBWE R 1.00 1.15 2.1 3.55 4.39
(95%C1) (0. 45-2.93) (0. 90-4. 95) (1. 11-11. 3) (1. 60-12. 0)
fpitEE
TG 5 13 15 6 7
- EEEE R 1.00 2.42 319 9.47 6.99
(95%C1) (0. 86-6. 82) (1.15-8.83) (2.88-31. 1)+ (2.18-22. 4)
SEBTE R 1.00 2.57 3.57 9.65 8.33
(95%C1) (0. 91-7. 26) (1.27-10.0) (2. 81-33. 1) (2. 54-27. 3)
A 0 14 i 2
EBIE 6 8 10 2 3
1 - EETEE R 1.00 1.26 1.77 2.58 2.38
(95%C1) (0. 44-3. 66) (0. 64-4.91) (0.52-12.8) (0. 58-9. 66)
SEERE R 1.00 1.42 1.87 2.41 2.70
(95%C1) (0.48-4. 14) (0. 66-5. 25) (0. 46-12. 5) (0.65-11.3)

HbATc: ANES ALY Alc, HR: /\F—F ., Cl: (S5 X[H

#p<0.05, **p<0.01 vs. HbATc=5.0%

THRERETF: F&. 43 SnE. DEREH. body mass index, MFHKIL X TH—)L, IfliF HDL AL RXTA—/L,
BRE, gl EBEIE

- 26-



MIERRDOTITICEE T 5 —&X

g5
e - EELED NS
EHEL |RTIANA FRERD 2 w4 R | AT | e | e
TREEE 4
1% %5 HEFEER (MLZZAD7T1<
ER @ﬁﬁg%m B % VT LI - FR | 2013 | 12-24
- WmE |2 mEEomi
ER R FEDAAR
ER B (5.3 —MER-A LT RAZ | FHRBER  |BERHREOAZA | BEFEFL | KK | 2014 | 49-55
T ADEIT DR
10 FG bR [ v ) B A i i 2 P BB R T
L |Emoxmms BAER | 7741 . i
Z3AN N4 Y. e 2 e N . W, e PN 2014: 31_35
AR B o e mE oL ke | mnsEEosr |0 R
(SIS DR H~Rr VA
KBS T . , mIMEZE Q&A155
~ O 8 L JE O ¥ i 5 ; ‘ N
s |8 EACEREOERR pmgr | =exioieon | dams | gx | 2014 | 36797
BR B | - B
_ . %mEﬁﬁﬁg%Aﬁﬁ B E 2 Q&A155
BRER | TREOREHYET FEEBL | =FA—Ie0  |[FHSEFERE | RE | 2014 | 38-40
WR A (BN, eAS=yy, TYT - N -
&) ? -
S
RERERA WMLEA VA HERFEH BE | =y | HEE
Ozawa M Dietary patterns and risk of dementia in an
ot al ’ elderly Japanese population: the Hisayama Am J Clin Nutr 97 |1076-1082 | 2013
) Study.
Fukuhara M White—coat and masked hypertension are
uhara W, associated with carotid atherosclerosis in a Stroke 44 | 1512-1517 2013
et al. . .
general population: the Hisayama Study.
Chronic kidney disease is associated with
Nakano T, 'neovascularlzatlon and mt'ra.plaque hemorrhage Kidney Int 84 373-380 2013
et al. in coronary atherosclerosis in elders: results
from the Hisayama Study.
Usui T Angiopoietin—like protein 2 is associated with
sul % chronic kidney disease in a general Japanese Circ J 77 1 2311-2317 2013
et al. . .
population: the Hisayama Study.
Nagata M, Temporal trends %n sudden }mexpected death in Am Heart ] 165 939-938 9013
et al. a general population: the Hisayama Study.
Hata ] Secular trends in cardiovascular disease and its
¢ al ’ risk factors in Japanese: half-century data from |Circulation 128 | 1198-1205 2013
o the Hisayama Study (1961-2009).

-27-




Elevated depressive symptoms in metabolic

Sekita A, syndrome in a general population of Japanese BMC Public 13 862-868 2013
et al. C Health
men: a cross—sectional study.
Magnesium intake decreases Type 2 diabetes
. he i . .
Hata A, rlsl? through t <_e lmprove.ment of 1n:suhn Diabet Med 30 | 1487-1494 | 2013
et al. resistance and inflammation: the Hisayama
Study.
Association between ratio of serum
Ninomiya T, ellcosapenta.enmc acid t.o arachldomc. acid and Atherosclerosis 931 961-267 2013
et al. risk of cardiovascular disease: the Hisayama
Study.
Gotoh S Trends in the incidence and survival of
o al ’ intracerebral hemorrhage by its location in a Cire ] 78 403-409 2014
’ Japanese community.
Izumaru K Serum 1,25~dihydroxyvitamin D and the
Zt al ’ development of kidney dysfunction in a Japanese|Circ J 78 732-737 2014
et ak community: the Hisayama Study.
Non-high—density lipoprotein cholesterol and
I s t t di d .
mamura T the developmen .of coronary heart disease an Atherosclerosis 933 343-348 2014
et al. stroke subtypes in a general Japanese
population: the Hisayama Study.
Thresholds of various glycemic measures for
Mukai N, diagnosing diabetes based on prevalence of Cardiovasc
. . . . . 13 45-54 2014
et al. retinopathy in community—dwelling Japanese Diabetol
subjects: the Hisayama Study.
Mukai N Trends in the prevalence of type 2 diabetes and | Journal of
’ prediabetes in community—dwelling Japanese Diabetes b 162-169 2014
et al. . . ..
subjects: the Hisayama Study. Investigation

- 28-




EEFBEHFRRERDE BERSRE - BRAFEEEER SRR SRS
SENRBREE

AERY v FO—LEEYRVBAFOERLEFTTEBEOEE

SEHRE KM B SARIKERFERASBABAR HiE

MEEE
ARY v FO—L (Metd) BEVRIVEFOERELAETERB L OBEZRED
FEREZERLTHRA LI [(FEIURESEHTO 40 U LD B % 1601 A (B/%: 710/891;
FIEE 61.9 %) ZRRICEBRZAVTEEERUSEKES ZHA . NetS DIFNER
MEBD SEHEDS 5 2 2ULZFIT S EAZIYRVEFERAY &L, [#E]
BEFBICEERICHEAZR G, oz, FEREHTHBEUTEEBE. FEBHIIECSL
TEBROHIBENEBOLUVEICHLT. | HORBKEFHEOTHLNLLEL ETOH
XESE METs x Befl) FBERBIZDLM o= GEREHESE (9.0%8.2vs 11.3:£9. 3P=0.025),
AR (9.0£7.9 vs11.6%£9.4 P=0.017)), TARNF—ERELEORKEAFTHELT:
FEOCAT4vIERSITIE INETs x B H =Y OA v XLIZIERBFRH TIX 0.970
(p=0.032). BE#EF TIX0.962 (p=0.043) THo71=. [#EFE] BEABKIZH L TEAREEIL
HRED)ZAVEFHAERT SR EBEOFRICEHLLTERLAVRICEASKEHE
Lm0t BIRELHERERIREFOERFPHICEEELEZFTOIHEDEMAFR

ERbvhi=.

A BFRBE/

AERY vy Fa—L (MetS) [IH
BEBOZE®EASHY .. MBO LR, MED
EE BEORELGEDBIRELERED
EIREAFAEEL TLERETH S MetS
EEWTHLEILDNERKEDOTYY R
VEGMELTHEDEEIEEZRL.&
BEREFOEHAMNORENLEERZNL
T. &y - RN TBIRELLEREDT
FEEEREICT 2R TEETH S, MetS
PHEEIEICEYRLGY BEEETL
{OMDETIHESALAEE TREAN
(X MetS LFBHshizL, LAL
AL EENEC &L BRELLERED

BREAFIERTI2EHLIHEET 5. Ch
LEME MetS L RBICBARELEEERD
BURVEEN, ZOEETEIZIE MetS &
BEL2HENRIONHEIDEES N2
DRMEZBRT D=0, BLIXEH. EE
OB THRELEEEOBREFINE
HLTWAKRHELERBL TLWRULERIZS
(TEFBBISEVWSHEON T L .

B. A% Ak

I EEE8TD 40 UL EDBE % 1601 A
(BHET10 A& 891 A FHEH 61.9F
(40-87 %)) =X RICEMREZ AV TELE
PHEEEFEBROVWTHAELR, BEEIID

- 29-




WCREBZREEREXREREENREZ S
KEBCOVWTIXEEFBIRELFHHAR
EeMeaiIRnSKEDERKERAV:E
FRE, MRREMN S, MetS DFFWAZ
MEEDC SIEEDS5 2D2ULEFR
T HE A T BRELCHEENRERETF
DEEHY L LT EROLGWIL—T &
BEFE BHEHCOVTHE B L,

BEREAFOERLFEICEBRLTEY ZN
ETRILF—ERELEORKEFTHIE
LTELEETHY 0D INETs x BRI dp7= b
D7y XL G IEREFE#F TIE 0.970  (95%18
$EXFS 0. 944-0. 997;P=0. 032) . FEEE TIL
0.962 (95 % {5 %8 X R 0.926-0.999
P=0.043) T&H o7z, FHRDIEMILIEEH %
HTHREHENT,

Table 5 — Logistic regression analysis of energy expenditure as a predictor of clustering of metabolic risk factors

Univariate Model 1 Model 2

OR (95% CI) P OR (95% CI) P OR (95% CI) P

Men"
Non—obese 0.971 (0.949-0.994) .013
Obese 0.966 (0.937-0.997) .029

0.971 (0.945-0.997) .026
0.957 (0.923-0.992) .018

0.970 (0.944-0.997) .032
0.962(0.926-0.999) .043
Women®

Non-obese  0.956 (0.932-0.981) <.001 0.973 (0.947-1.000) .049
Obese 0.979 (0.949-1.010) .185 0.991 (0.959-1.025) .606

b
aEnergy expenditure at work,  Energy expenditure at work and for housework
ORs are presented per 1 METs. Model 1:adjusted for age and BMI. Model 2: adjusted for age, BMI, total energy intake, and

0.975 (0.948-1.003) .076
0.992 (0.958-1.028) .663

alcohol intake.
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Lower physical activity is a risk factor for a clustering of
metabolic risk factors in non-obese and obese Japanese

subjects: The Takahata study

Wataru Kaino?, Makoto Daimon'»?, Satoshi Sasaki®, Shigeru Karasawal), Kaoru TakaseV, = -
Kyouko Tada, Kiriko Wada?, Wataru KamedaD, Shinji Susa?, Toshihide Oxzumll) Akira Fukaoz)
Isao Kubota?, Takamasa Kayama2) and Takeo Katol)’ 2)

- OThe Department of Newrology, Hematology, Metabolism, Endocrinology and Diabetology (DNHMED), Yamagata University

Faculty of Medicine, Yamagata 990-9585, Japan
2 GIabal Center of Excellence Program Study Group, Yamagata University School of Medicine, Yamagata 990-9585, Japan
¥ Department of Social and Preventive Epzdemzology, School of Public Health, The University of Tolcyo, Tokyo 113-0033, Japan

Abstract. In several countries including Japan, people without obesity but with a clustering of metabolic risk factors
(MetRFs) were not considered to have the metabolic syndrome (MetS). Here, we examined whether lifestyle characteristics
differed between non-obese and obese subjects with or without a clustering of MetRFs. From a populatiorni-based cross-
sectional study of Japanese subjects aged > 40 years, 1,601 subjects (age: 61.9 = 10.3 years; 710/891 men/women) were
recruited. Physical activity status and daily nutritional intake were estimated using questionnaires. A clustering of MetRFs
was defined based on the presence of at least two non-essential risk factors for the diagnosis of the MetS in Japan. Energy
intake was not higher in subjects with a clustering of MetRFs compared with those without. Among men, energy expenditure
at work was significantly lower in non-obese (9.0 == 8.2 vs. 11.3 = 9.3 metabolic equivalents (METs), P = 0.025) and obese
(5.0 £7.9 vs5. 11.6 + 9.4 METs, £ = 0.017) subjects with a clustering of MetRFs than in those without. Multiple logistic
regression analysis showed that energy expenditure at work was significantly associated with a clustering of MetRFs after
adjusting for possible confounding factors including total energy intake. The ORs (per 1 METs) were 0.970 (95% CI,
0.944-0.997; P = 0.032) in non-obese men and 0.962 (0.926—0.999; P=0.043} in obese men. Similar associations were
not observed in women. In Japanese males, lower physical activity, but not excessive energy intake, is a risk factor for a

clustering of MetRFs independent of their obesity status,

Key words: Nutritional intake, Metabolic syndrome, Population-based study, Physical activity, Obesity

LIFESTYLE FACTORS, such as physical activity
levels and diet, either independently or in combina-
tion, have been reported to be associated with obesity
and with the metabolic syndrome (MetS) [1-11]. The
MetS is a complex of interrelated risk factors for car-
diovascular disease (CVD), including elevated fasting
plasma glucose (FPG) levels, elevated blood pressure
(BP), elevated triglyceride (TG) levels, reduced high-
density lipoprotein cholesterol (HDL-C) levels, and
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obesity [11]. Obesify seems to be a central metabolic
risk factor (MetRF) because insulin resistance, which
is generally related to obesity, represents a potential
pathophysiologic linking among the MetRFs. In this
context, obesity, which may be represented by abdom-
inal adiposity and increased waist circumference, is
included as an essential factor for the diagnosis of
MetS by the International Diabetes Federation (IDF)
and the Japanese Examination Committee for Criteria
of Metabolic Syndrome [12, 13]. Obesity is also con-
sidered as non-essential, or one of five major factors,
in the criteria developed by the National Cholesterol
Education Program Adult Treatment Panel III (NCEP
ATPIIT) and the American Heart Association/National
Heart, Lung, and Blood Institute (AHA/NHLBI) [14,
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15]. Therefore, since the diagnosis criteria for MetS
differ in terms of obesity as an essential/non-essential
factor, the characteristics of subjects included in stud-
ies examining the associations between lifestyle factors
and MetS differed substantially, depending on the diag-
nostic criteria used. In particular, in some studies, non-
obese subjects were not considered as having MetS,
even though they had multiple MetRFs, whereas, in
others, some of the subjects defined as having MetS
were not obese. Consequently, the results of these
studies showed different associations between lifestyle
factors and MetS [1-8]. )

Although the pathogenesis of MetS is not well
understood, it is largely attributable to lifestyle factors.
For example, low physical activity levels and exces-
sive energy intake were reported to be associated with
obesity and MetS [1-11]. Therefore, such lifestyle fac-
tors seem to be ideal therapeutic targets for obesity
and MetS. However, to our knowledge, no study has
examined the associations between lifestyle factors
with obesity and MetS separately. As described above,
in studies that applied diagnosis criteria with obesity
as an essential factor, all the subjects with MetS were
obese. Therefore, in these studies it is possible that
some factors might be associated with obesity rather
than MetS itself. Conversely, in studies that used diag-
nosis criteria in which obesity is a non-essential factor,
the lifestyle factors reported as being associated with
MetS might include factors associated with a cluster-
ing of non-essential MetRFs in non-obese subjects and/
or with MetS itself. To our knowledge, no study has
examined the lifestyle factors associated with a cluster-
ing of MetRFs in non-obese subjects separately from
those in obese subjects.

Lifestyle factors, such as physical activity and energy
intake, have been asséssed in epidemiological studies
most commonly by questionnaires. In such studies,
accuracies of the questionnaires are fundamental. The
Japan Arteriosclerosis Longitudinal Study Physical
Activity Questionnaire (JALSPAQ) and the brief self-
administered diet history questionnaire (BDHQ) were
established for Japanese adults [16, 17] and, thus; seem
to be suitable for epidemiological studies with Japanese
subjects. - However, these questionnaires, particularly,
the BDHQ, provide large numbers of variables, and,
thus, when they were used for exploratory purposes,
the consequences may have resulted in false-positive
results due to multiple comparisons. Limiting the vari-
ables to those of interest may be appreciated to mini-

mize such possibility of false-positive results.

We here examined the association of lifestyle fac-
tors with a clustering of MetRFs in non-obese subjects
in a relatively large population of Japanese subjects to
determine whether the lifestyle factors associated with
a clustering of MetRFs differed between non-obese
and obese subjects using the questionnaires described
above with limited numbers of variables. In the study,
obesity was defined according to BMI instead of waist
circumference, which is normally used as criterion for
assessing MetS, since waist circumference was not
measured in many subjects. We also sought to deter-
mine the potential therapeutic targets for lifestyle inter-

ventions, if any, those may be specific for non-obese

subjects with a clustering of MetRFs.
Subjects and Methods

Subjects ,

The Takahata study is a population-based cross-sec-
tional study of Japanese people > 40 years old that was
performed to determine risk factors for lifestyle-related
conditions, including diabetes and obesity [18, 19].
Takahata is an agricultural and suburban area about 300
km north of Tokyo. In 2005, there weré 15,819 people
aged > 35 years living in Takahata. The study cohort
consists of subjects recruited from participants in the
regular health check-up program for residents. Between
2004 and 2005, 3,165 residents participated in the
Takahata study. Ofthese, 1,601 subjects (age: 61.9+10.3
years; 710/891 men/women) who completed question-
naires recording physical activity status were included
in this study. In men, clinical characteristics including
age, BMI, and those related to MetRFs were not differ-
ent between the subjects and those of the participants
who were not included in the study, while these clinical
characteristics were different between them in women

(e.g. age: 61.2£10.2 vs. 64.549.8 years, P< 0.0001;

BML: 23,3434 vs. 23.8+3.5, P= 0.0037). This study
was approved by the Ethics Committee of the Yamagata
University School of Medicine, and written informed
consent was obtained from all of the participants.. This
study did not breach Declaration of Helsinki.

Study design - , '

The subjects were stratified according to body mass
index (BMI) as non-obese (BMI < 25 kg/m?, 483/640
men/women) or obese (BMI > 25 kg/m?, 227/251 men/
women) as previously described [20]. The subjects
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were also divided into those with or without a clus-
tering of MetRFs, defined as the presence of at least
two of the following three non-essential risk factors
for the diagnosis of MetS in Japan: (1) elevated TG
(= 150 mg/dL) and/or reduced HDL-C (< 40 mg/dL),
(2) clevated BP (systolic [S] BP > 130 and/or diastolic
[D] BP > 85), and (3) elevated FPG (> 110 mg/dL).
Obesity was not included in the definition of clustering
of MetRFs. The numbers of obese and non-obese men/
women with a clustering of MetRFs were 133/127 and
92/83, respectively.

The following clinical characteristics were also ana-
lyzed: height, body weight, FPG, fasting serum insu-
lin (FSI), glycohemoglobin (HbAlc), BMI, SBP, DBP,
serum levels of total cholesterol (TC), TG, HDL-C,
uric acid, and adiponectin, urine albumin levels, and

homeostasis model assessment insulin resistance cal-

culated from FPG and FSI (HOMA-R). Subjecté
with FPG > 140 mg/dL (n = 98) were excluded from
the analysis of HOMA-R. HbAlc is presented as a
National Glycohemoglobin Standardization Program
(NGSP) equivalent value (%), calculated using the for-
mula HbAlc (%) =HbAlc (The Japan Diabetes Society
[IDS], %) + 0.4%, considering the relational expres-
sion of HbAlc (JDS, %) measured by the previous
Japanese standard substance and measurement methods
and HbAlc (NGSP, %) [21]. Albuminuria was defined
as urine albumin levels > 30 mg/gCr. Diabetes was
defined based on the 1998 World Health Organization
criteria (FPG > 126 mg/dL) [22]. In subjects whose
FPG was not measured, diabetes was defined as post-
" prandial glucose > 200 mg/dL. - Subjects with HbAlc
levels > 6.5% or receiving anti-diabetic drugs were
also defined as diabetic. Subjects known to have type
1 diabetes were excluded from the study. Hypertension
was defined as BP > 140/90 mmHg or current ireatment
for hypertension. Hyperlipidemia was defined as TC >
240 mg/dL, TG > 150 mg/dL, or current treatment for
hyperlipidemia. ' :

Assessments of current physical activity status and
daily nutritional intake '
Current physical activity status was assessed using
the JALSPAQ, in which total energy and activity-
specific energy expenditure are guantified in terms of
metabolic equivalents (METs) (metabolic equivalent
(MET)h)/day [23, 24]. The JALSPAQ was devel-
oped using data from physical activity records for the
Japanese population and includes detailed questions on

<
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occupational work, housework, and leisure-time physi- -
cal activity. A study using the doubly labeled water
method, which is often used as the gold standard to
validate a physical activity questionnaire revealed that,
although the JALSPAQ underestimated total energy
expenditure more frequently at higher physical activity
levels, it estimated total energy expenditure relatively
well compared to most other questionnaires reviewed
by Neilson and colleagues [24, 25]. Physical activities
were also defined on the basis of the intensity of physi-
cal activity as light (< 3.0 MET), moderate fo vigorous
(= 3.0 MET), and vigorous (> 6.0 MET) intensity.

Daily nutritional intake was assessed in 661/828
men/women using the BDHQ. The BDHQ is the brief
version of self-administered diet history questionnaire
(DHQ), which is invented to assess Japanese diet and,
use both the food frequency and diet history method-
ologies over the preceding | month {17].  Although
dietary questionnaires do not necessarily estimate true
food intake, satisfactory validity of the BDHQ among
adult Japanese has been reported for a wide range of
food groups [26]. Furthermore, satisfactory correla-
tions between the BDHQ and the 16-day semi-weighed
dietary records have been reported for the intakes of
most nutrients including protein, faf, carbohydrate,
salt, and alcohol [27].

Statistical analysis

StatView sofiware (StatView-J 5.0, SAS Institute
Inc., NC, USA) was used for all analyses. Data are
presented as means + SD. The statistical significance
of the differences in continuous variables and categori-
cal variables between subjects with or without a clus-
tering of MetRFs was assessed by analysis of variance
(ANOVA) and % tests, respectively. The differences
in salt and alcohol intakes were assessed after adjust-
ing for total energy intake (per 1000 kcal). The asso-
ciation between physical activity status and clustering

.of MetRFs was examined by analysis of covariance

(ANCOVA) adjusted for age and BMI. Multiple logis-
tic regression analyses were used to examine the inde-
pendent association between physical activity status and
clustering of MetRFs, adjusted for possible confound-
ing factors, including total energy intake and alcohol
intake. For statistical analyses, serum adiponectin and
urine albumin levels were log-transformed (log10) to
approximate a normal distribution. Values of P <0.05
were considered statistically significant.
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Results

Prevalence of a clustering of MetRFs in non-obese
and obese subjects :

As shown in Fig. 1, although the prevalence of each -

MetRF was significantly lower in non-obese subjects
than in obese subjects (elevated TG and/or reduced
HDL-C: 23.2% vs. 34.5%, P < 0.0001; elevated BP:
65.2% vs. 81.4%, P < 0.0001; elevated FPG: 9.8% vs.
14.2%, P = 0.0099), the relative proportion of these
factors in non-obese subjects was similar to that in
obese subjects (P = 0.2764)." Although the prevalence
of a clustering of MetRFs in non-obese subjects was
significantly lower than that in obese subjects (23.2%
vs. 36.6%, P <0.0001), it was substantial, even in non-
obese subjects.

Clinical characteristics of non-obese and obese sub-
Jects with a clustering of MetRFs

The clinical characteristics of the non-obese and
obese subjects are shown in Tables 1 and 2 for men and
women, respectively. The values of each MetRF were
significantly higher in subjects with a clustering of
MetRFs than in those without. An association between

Kaino et al.

insulin resistance and MetS is well established [4-6].
Since obese subjects with a clustering of MetRFs are
the same as those with MetS, the associations between
insulin resistance indices (i.e., FSI and HOMA-R) and
clustering of MetRFs were expected and were observed
in obese subjects (Men: FSI and HOMA-R, P <0.001;
Women: FSI, P = 0.002; HOMA-R: P < 0.001).
However; similar-associations were also observed in
non-obese subjects (all, P < 0.001), even though the
non-obese subjects with a clustering of MetRFs were
not considered to have MetS,

Serum adiponectin levels, which are negatively cor-
related with insulin resistance and obesity, were signif-
icantly lower in men and women with a clustering of
MetRFs than in those without, even though the subjects
were not obese (P <0.001). Although serum adiponec-
tin levels appeared to be lower in obese subjects com-
pared with those in non-obese subjects, the differences
in serum adiponectin levels between the subjects with
and without a clustering of MetRFs were not statisti-
cally significant in obese men or women (P = 0.056 and
P =0.266, respectively). Urine albumin levels and the
prevalence of albuminuria were significantly higher in
subjects with a clustering of MetRFs than in those with-

A Non-obese Obese B
(n=1123) (n=478) Clustering of MetRFs
(%)
100 -f--- -
477 214 80
60
P<0.0001
| I I )
o 1 (1 40 -1
1 167 ! 1
! 35 |26
T T - )
“‘,]t"“,}\"‘ 59 e
0
: I . T | Non- Obese
75 4 3 Obese i

D Blood pressure : J Glucose . I:l Lipid

Fig. 1 Clustering of metabolic risk factors (MetRFs) in non-obese and obese subjects -
(A) The prevalence of each MetRF in non-obese and obese subjects is shown in proportion to the prevalence of that MetRF in
each group. Blood pressure: systolic blood pressure > 130 mmHg and/or diastolic blood pressure 3 85 mmHg. Glucose: fasting
plasma ghucose 2 110 mg/dL. Lipids: TG > 150 mg/dL and/or HDL-C < 40 mg/dL. The proportions of each MetRF relative to
each other were not significantly different between non-obese and obese subjects (P = 0.276). (B) The proportion of subjects with
" aclustering of MetRFs was significantly different between non-obese and obese subjects (23.2% vs. 36.6%, 2 < 0.0001).
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out (52.9+291.7 v5.23.9+£68.8 mg/gCr, P=0.002; 19.4
vs, 13.4%, P=0.003, respectively). However, these dif-
ferences were nof statistically significant when the sub-
jects were stratified by sex and obesity status, except in
non-obese females (P <0.001) (Tables 1 and 2).

Comparison of lifestyle factors between subjects with
and without a clustering of MetRFs stratified by obe-
sity status

We also examined the differences in lifestyle fac-
tors between subjects with and without a clustering of
MetRFs for non-obese and obese subjects separately
(men, Table 3; women, Table 4). In men (Table 3),
total nutritional intake (gross intake and adjusted for
body weight) were significantly lower in obese men
with a clustering of MetRFs than in those without

621

{gross intake: P = 0.034; adjusted intake: P = 0.023),
but not in non-obese men. However, the proportions of
macronutrient intakes were not different between those
with or without a_clustering of MetRFs in either non-
obese or obese men. Similarly, total energy expendi-
ture tended to be lower in non-obese (35.0 = 5.0 vs.
36.3 = 6.3 MET-h/day, P = 0.083) and obese (34.4 %
5.3 vs. 35.9 £ 6.1 MET-W/day, P = 0.056) men with a
clustering of MetRFs than in those without. Notably,
energy expenditure at work was significantly lower in
non-obese (9.0 + 8.2 vs. 11.3 £ 9.3 MET-h/day, P =
0.025) and obese (9.0 £ 7.9 vs, 11.6 & 9.4 MET-h/day,
P =0.017) men with a clustering of MetRFs. Since the
mean age was relatively old (61.9 years), the frequen-
cies of subjects without work (occupation) might affect
the results described above. However, the frequen-

Table 1 Clinical characteristics of males according to clustering of metabolic risk factors (MetRFs) and obesity status

2 2
Number of Me(REs Non-obese (BMI < 25 kg/m*) Obese (BMI = 25 kg/m®)

Oorl 2or3 P Oorl 2or3 P
n 350 133 - 135 - 92 -
Age (years) 626104 . 64.1+103 0.144 629+104 633£103 0.977
Height (cm) 163.9+6.6 163.9+6.8 0.957 163.0+6.9 163.9x7.0 0.336
Body weight (kg) 585+7.5 60.6+:74 0.007 70.7+£7.1 72683 0.079
BMI (kg/m?) 217220 224+18  <0.001 26.5+149 269+16 0.087
FPG (mg/dL)* 9L1£11.0  1051£237 <0.001 924485 109.9+284 <0.001
HbAlc (%) " 54%04 5909 <0.001 56+03 62+1.1 <0.001
FST (WU/mL)? 42436 6680  <0.001 6.5%3.9 127£18  <0.001
HOMA-R? 0.9%0.5 13+0.8 <0.001 1.5+08 28+28 <0.001
SBP (munHg) 13115 13912 <0.001 13515 14312 <0.001
DBP (mmHg) 799 839 <0.001 8192 85+9.0 0.001
TC (mg/dL) 18529 19630 0.019 19630 19840 0.676
TG (mg/dL) 8747 161£123  <0.001 108+56 199+£110  <0.001
HDL-C (mg/dL) 6013 5215 <0.001 54.6+11.6 46.1x11.7 <0.001
Serum uric acid (mg/dL) 56x13 58%13 0.121 6011 6.0x14 0.792
Adiponectin (pg/mlL) 9.1+4.6 - 6935  <0.001 7445 64£32 0.056
Urinary albumin (mg/gCr) ® 26+ 80 33+99 0.422 38113 108 + 594 0.184
Albuminuria, n (%)° 24 (18) 46 (13) 0.173 17 (18) 25319 0.994
Hypertension, n (%) 151 (43} 104 (78) <0.001 75 (55) NG <0.001
Hyperlipidemia, n (%) 37(10) 86 (65) <0.001 25 (18) 66 (71) <0.001
Diabetes, n (%) 7(2) 39(29) <0.001 2 3437 <0.001
Drinking alcoho! (n (%)) 252 (72) 104 (78) 0.167 100 (74) 67(72) 0.834
Smoking (never / past / current), n 129/116/105 58/44/31 0.263 59/35/41 35/26/31 0.695
Elevated BP, n (%) 222 (63) 125 (96) <0.001 92 (68) 90 (97) <0.001
Elevated TG/reduced HDL-C, n (%) 27(8) 98 (73) <0.001 17(13) 72(78) <0.001
Elevated FPG, n (%) 10 (28) 55 (133) <0.001 1{1) 41 (44) <0.001

Data are means < SD or n (%). *Subjects with FPG > 140 mg/dL were excluded (non-obese: n = 16 and 15 for 0 or I MetRFs and 2
or 3 MetRF's, respectively; obese: n =6 and 14 for 0 or 1 MetRFs and 2 or 3 MetRFs, respectively). PUrinary albumin levels were
not measured in some non-obese subjects (n = 3 and 1 for 0 or 1 MetRFs and 2 or 3 MetRFs, respectively). - Serum adiponectin
and urine albumin levels were log-transformed for statistical analyses, Differences in the continuous and categorical variables were

analyzed by ANCVA and y? tests, respectively.
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