3-2) TR/ F—
L E —BREEBYI LR & £ U D, AEREASH

MJEDISE - #eFF - BEEICBEEL WA 2 %
R 5L OFENH D,

FHEF « HAEZ 31T 2 10 DO MEWTHFZE(Saitoh
S, Takagi S, Takahashi H, et al. Intern
Med 1999; 38: 195-7)

AEWE I LIEIERE I e~ TRl EICER T S
VAT DPR2ETH o,

e AWFZE(Kawamura M, Adachi T, Nakaji
n;a J, et al. Hypertension 1996; 27: 408-1
3

EEOBAKBEOLMEEMEBREERIZRIZLT
1,500~2,000Kcal/ H 7> % 450kcal/ B {2 H
FIF—ZS Lz, BT LH T X TOxI5E
TRIEAFRDT, MTERTORE L fHERH -
T DIFRERDORBRETh o7,

B NA RZRFMIC L B EE DI AWFFE(Hinojo
sa MW, Varela JE, Smith BR, et al. J G
astrointest Surg 2009; 13: 793-7)

HRAE 0D i IR e L RS (BMISE)47 kg/
m2) [ZRBWTEHEAAL RRAFWRTHIERSE
TITEBEOMTER T 278078, IEEE TIX

MEBIAE TIERP o7,

LTS T, BB B A d L O B ST R
EEZEND, EE WO SF I HA
NRBR O ABERD 2 S BRATCR STV B

TONE (Whelton PK, Appel LJ, Espeland
MA, et al. JAMA 1998; 279: 839-46)

BT RS A 5O M F23145/85 mm
HegRlCTh o b0 ESRE L, BHEIT4.7Tkg
DOWENT & » T, BEIEIEE P IE% OO E S G
JERIE, MEF A, BEEFEBEOES= F
A P OWEEFDT,

2B, Z OFRDOY 7 fENT (Espeland MA, Wh
elton PK, Kostis JB, et al Arch Fam Med

1999; 8 228-36.) (2L D & 3.6kgh iz DI
B ERTCENEAEEOREICILHET 220 FE
DHIFFTELH LWV,

Siebenhofer® # 4 fi##7(Siebenhofer A, Jeitl
er K, Berghold A, et al. Cochrane Databa
se Syst Rev 2011; 7: CD008274.)

KakgDBE T BRETIH2NEROBEEL

7~ 1L7.
PLE® X 5 (iR & MLEAE CIIBENEET
%60

IDOXHIBEEND, BIUERETA FT4
RVATIT A4 v LEa— ETTHEDOLE
MERIE 2 BTV A,

& i S O H AR

HARSIMEZRESEMTERETA RTA4 (AR
BEFEEMERETSA FT4 U 1ERES.
HARE MJE24 2009; : 31-36.)

JIE A 1A BMIT25kg/m2oKT 4 B g L, JEHER
FIXZ OBMID LV EHERE T 5, Rl EE
BEEEZLHE ZENHY H DT, T
AkgRTHEIE L, BMI 25 kg/m2KiHi% HiEL
BAIBET D,

Mertens 5> O EH HEMLEEZEOHEIZL D H
MEFHEDOLAT~T v « LE2—(Mert
ens IL, Van Gaal LF. Obes Res 2000; &:
270-8.)

5~10% DBEEE DR A 5t L THR & 1217 5 =
ERHERESND,

g, R CRETHIERIEM2 5 258 0T 5
1 B A A TR0 o0 T (H A B 22 JERE 2 W7
AYERHIEE S, IEWEZRTELE2011. JEHEATZE

2011; 17 (FEEpEFIE) ), v=X NEHEE (5B

PESSemAith, 4cPE9OcmaRIH) b EIE L CHEA
fTH~xTh2,

3-3)7 /L a—,L

T3 — VEEE G IR R T S R T

% % 7=+ (Kawano Y, Abe H, Kojima S, et al.

Hypertension 2007; 20: 219-26)72%, EH#iizi

BOEALT D EMEX EAETS, Lo
T, BIEDOTF - BERE(LH O 7= I I XHITE 2
ITHRETH D, < DEFMETZET AR
RENTWD, BIZIE,

NIPPON DATA (Nakamura K, Okamura
T, Hayakawa T, et al. Hypertens Res 200
7; 30: 663-8)

T a—VERENE L e b3 8, ¥
MEMER EH L, BIECHEENEMNT S Z &
WRENTWND,

i, TAI—VEREBORDIC LY BREZRT
LV IZL DN ANRBROBEDR DD,

Hi O/ ANiHER(Puddey 1B, Beilin LJ, Van
dongen R. et al. Lancet 1987; 1: 647-51.)

HEBIBEDOH S BIERIMEEFIZBO THE
BAH80%I L 5 & 1~21 M D H BIZEE S
Wiz,

HiE O ARBR(Ueshima H, Mikawa K, Ba
ba S, et al. Hypertension 1993; 21: 248-5
2)

BREEE O & HREEMEREOREES =
2 ) — VB CYEE56.1mI/ B 55 26.1mI/ H
WL D &, IWEBIMECHEEDKRT 23D
77,
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A 5@@*)?’(%7/D2~/V%UBE@K§:E%%73)%§
ILTWA,

Dickinson @ * #Z f##T(ickinson HO, Mason
JM, Nicolson Dd, et al. J Hypertens 200
6; 24: 215-33)

Tva— VRl ROBEEIRE R LT,

Xin b 0 A ZfiEHTXin X, He J, Frontini M
G, et al. Hypertension 2001; 38: 1112-7)

929-100% D 7 /v a2 — LI IR THE O BT %38
W, TAa—VHIRORRE & BRI ARKRE
B 72 BRI,

L7228 T, BRI KREEE 1LEIMED TR
JELINEI O 7= DICHENRLETH D, EilkdUes
himab OEEF ZEICAARSMEZSDOIEET
A4 R4 TiEEIZ= ¥/ —/VT20g/HLLTF
W RETHDEDORMEER LT, 2B, ZHED
BAEEIL Z OFH4510~20g/ HELF CTH 5,

Toa— EBRE S LLERY A7 & OB%
WOWTHLEL DHRERH D, BlIZIE,

HARANZ BRI L2 %E(Higashiyama
A, Okamura T, Watanabe M, et al. Hyper
tens Res 2013; 36: 58-64.)

EifLEEE CRERBEILLOEROY A7 &
I A2, F0O—F T, DPEOKBEIXI LA
DIEROY A7 2ET S EEE L LILE
U2 713U OBGRERT) .

LU, D EOIED OISR HES B O F EICD
Wi, SHOMSBPLET, 25 OEFEMSE
DREFEEZ D L ICHREEZ LW DI BEDOEKIE
BEND B ANE TR,

3DHY UL

U T ATEE, B, REAESNEE R
MESREFHETHRENNXY -2 ThHDASHE
(Appel Ld, Moore TJ, Obarzanek Eet al. N
Engl J Med 1997; 336: 1117-24, Sacks FM,
Svetkey LP, Vollmer WM, et al. N Engl J
Med 2001; 344: 3-10)DETERREZD—DL
LTHOLNTWD, LML, ZHETITbiuizi
ARBDO A ZENTIIRD T 4 TR b Db 3 HT
4 TlbDbdH b,

RIOT 4 TIafER

Cappuccio FP, MacGregor GA. J Hyperten
s 1991; 9 465-73

Whelton PK, He J, Cutler JA, et al. JAM
A 1997; 277 1624-32.

Aburto NJ, Hanson S, Gutierrez H, et al.
BMJ 2013; 346: f1378.

RHT 4 T IR
Dickinson HO, Nicolson DJ, Campbell F,
et al. Cochrane Database Syst Rev 2006;

19: CD004641

BT s &z A Z f##T(Aburto NJ, Hanson
S, Gutierrez H, et al. BMJ 2013; 346: f137
Q) TIHNETIIBEERD 2o 720, BAILE
WTITHEEDEEEZRD, 1 U v LAEBRE &%
EEICIZABEORBMRIIRO bivied-7ens, -k
V7 LEREDSZ WL DIEE, 1) U ADREES)
RIFFEETh -T2,

BV T LEENEEOBREZRE VD LD,
AERFIERREO T ERICHERT A ERAN R
WEEZ B TNWD,

1) U LR O ARER(Fujita T, Ando K.
Hypertension 1984; 6: 184-92)

HFEOE MEBE Z X5 LT, b—TFIRE
(7u¥ I F40mg) ZH5 L3 HMBEIEL.5g/
HZ4T > 72#1214.7g/ B 6 A OB AR O
fE EF % 96mmol(3,500mg)/ H DA U 7 Lfd
FILEFERTMHTHZ L AR LT,

Thbb, Y U ATEEREEROME EF 72
EOERIZHERI L TWAREENH 5, BT
DOEIZFT FU T AR EA Y v AR kbh
T Z & FE<monTnsd, IMLEHNILAH
ENTWBIEECIIREOEBRS#E L, 1Y ¥
LOEBRBZEAMEAENZH Y . 7V 7 LOFEBHE
MEHLETRETHEILEEZDLND,

DIERD Y A7 L DBRIZONTHINL D
DOTEFIER B D,
oR— MFFED A Z fiEHT(Aburto NdJ, Hanso

n S, Gutierrez H, et al. BMdJ 2013; 346: f
1378.)

BV 7 LEROBEIIWEEF O Y 27 25 5
L7293, DL BRSO EEIRRED U A7 113F

BOEBII R oT,
Fhepb, mLE & BERORWHERTLE IZh

U7 LDYURTMEIARPALNTHT, &b
o, BEEOBEBREZSTHRELDH D,
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—REME XI5 & UToE % (Yang Q, Liu
T, Kuklina EV, et al. Arch Intern Med 2
011; 171: 1183-91.)

TRV TN ) T AERESLIERY R 7

IR TICEHETH D,

U AERO BEMEICE L CIEWHOD A F
FAVTUTDL ) BRIENRIN TN,

WHO®D A FZ A . (Geneva, World Health
Organization (WHO). WHO. Guideline: P
otassium intake for adults and children.
2012: 1-42.)

H YU 7 AEEE9IO0 mmol (3,510mg)/ H UL L%
HELE L T, WHON T - 7= A XTI
T90-120mmol/ H D H U 7 A THE OIK
TaEEE LD ERRILE LTWA,

36)~v XA

<732 A b5 DASHA(Appel Ld, Moore T
J, Obarzanek E,et al. N Engl J Med 1997;
336: 1117-24, Sacks FM, Svetkey LP, Vollm
er WM, et al. N Engl J Med 2001; 344: 3-1
O)DEFERFERFEDO—DOTH D, EFEWFETIZRo
tterdamfF7E RN KL< LN TN 5,

Rotterdam#7E(Geleijnse JM, Witteman oJ
C, den Breeijen JH, et al. J Hypertens 1
996; 14 737-41.)

100mg/H D~ 7%+ v AEREEINIEED

35 I A

H 7 5B DASHE(Appel L, Moore TJ,
Obarzanek E,et al. N Engl J Med 1997; 33
6: 1117-24, Sacks FM, Svetkey LP, Vollmer
WM, et al. N Engl J Med 2001; 344: 3-10)
DEBERRBERDO—DOTHD, %< OHFETHIL
T LDBEENEB RSN TN D,

MacCarron DA, Morris CD, Henry HJ, et
al. Science 1984; 224: 1392-8.

Ruidavets JB, Bongard V, Simon C, et al.
J Hypertens 2006; 24: 671-81

Wang L, Manson JE, Buring JE, et al. H

BEEZRED

LU, PARBRD A ZENTTIIAR DT 4 773
DERHT A TRLDERD B,

WOT 4 TR

Kass L, Weekes J, Carpenter L. et al. Eu
r J Clin Nutr 2012; 66: 411-8.

RIT 4 T IeRE
Mizushima S, Cappuccio FP, Nichols R, e
t al. J Hum Hypertens 1998; 12: 447-53.

Dickinson HO, Nicolson DdJ, Campbell F,
et al. Cochrane Database Syst Rev 2006;

ypertension. 2008; 51: 1073-9

SOOI ARBRCTOMENH Y . A Z AT TIE
LUTOES R bDBH D,

van Mierlo LA, Arends LR, et al. J Hum
Hypertens 2006; 20: 571-80.

Dickinson HO, Nicolson DdJ, Cook JV, et
al. Cochrane Database Syst Rev 2006; 19:

CD004639.

72772 Dickinson b ® * #Z fi##(Dickinson HO,
Nicolson DdJ, Cook JV, et al. Cochrane Dat
abase Syst Rev 2006; 19: CD004639) Tix., &
N LOFBEDOETFERIIRINTHDN, &
T AEREIC K DI ARBITE DO L <2t
DHLHY, T R TSRV RV LR
ENnTW5D,

19: CD004640.

AR A T OF TR b %< ORBRZ B
VT W5 Dickinson B M 45 (Dickinson HO, Ni
colson Dd, Campbell F, et al. Cochrane Dat
abase Syst Rev 2006; 19: CD004640)(Zi%, <
TR LD ARBRICITEICEHEOH D H O
Dol nwipntoarr by b5,

3-Dn-3R el

BB BEkON-3RIEHE (=1 a )Xo
B[EPA]., Ra¥~FH = B[DHA], Fa#~2
v a2 EEIDPAl: £) 13ERE OBEIEH OSE
b miLERE CIHEBNERN RSN
%o BIEERSE TIL,

INTERMAPIZ#-5< #H45(Ueshima H, Sta
mler J, Elliott P, et al Hypertension 200

7; 50: 313-9.)
n-3R AR AT DIEREN LV E DI
HEAMEW,

Virtanen b ®#i % (Virtanen JK, Nyantika
AN, Kauhanen J, et al. Hypertens Res 20
12; 35t 1000-4)

EPA. DHA., DPADHRFIOD ML L~/L 35

B DO ILMEDME Y,
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S AR T bn-3RIEHM DO BEEZ R TFEN T LaxL, BCOKROn-3RJEMEEO M AR Cld.O
VD, B A7 UWEBNRELEATER P b DE

. . AR
Cicero b DI ANi&BR(Cicero AF, Derosa G, D78 < TR

Di Gregori V, et al. Clin Exp Hypertens
2010; 32: 137-44.)

EEEaELEoH M) 7D FIESREIZS
5%LL FOEPA & DHA(LERIT0.9:11.5) 25T %
EAREEFIEIA e 2g/ H 212 ARIREGET 5 &,
R DOREE &2 RO T,

MARERD A & f#HT(Geleijnse IM, Giltay E
J, Grobbee DE, et al. J Hypertens 2002;
20: 1493-9)

i f53.7g/ B DFEHOFRE THREDRKEE %R
Wiz, &<IAZ, 4bRELA b, UHEHA/PESREA =
23140/90mmHgll E D& DT, DR RITIEE
ThHo7,

LirL., BREORBREZRZFET 5121L3g/BLEL
FoOREOABOEBERNMLIETH Y (Cabo J, Al
onso R, Mata P. Br J Nutr 2012; 107: S195

-200.), AHOATORETEIIRELEZE 2 S,

gﬁ%@% EDMABEDLELHEET HMHEN
Do

n-3RJENEE O LILER TR IZ OV T H KR
BRI TN D,

A A fEHT(Pase MP, Grima NA, Sarris J. B
r J Nutr 2011; 106: 974-80)

IR EEEPWV)RE k2 774 7 A&
DUENE,

A ZfErXin W, Wei W, Li X. PLoS One
2012; 7: e46028)

MR AEVE L& TR G S R

TNSORBIIEREA D = A LT TREET D DI
Tl DIMERY 27 KEERZHBEIES D
DTHD,

FE RS T ATHen- 3R BB O L MERR Y A
JWEDEPRESI N TS,

JPHCHI%2(Iso H, Kobayashi M, Ishihara
J, et al. Circulation 2006; 113: 195-202.)

FAOBINZNE OIF E O EEEIEND 7
AN

JACCHF%E(Yamagishi K, Iso H, Date C, F
ukui M, et al. J Am Coll Cardiol 2008; 5
2: 988-96.)

DREY 27 DI TFRIR,

I AHBR
ORIGIN#72(ORIGIN Trial Investigators,
N Engl J Med 2012; 367: 309-18)

Risk and PreventionffF%Z(Risk and Prevent
ion Study Collaborative Group. N Engl J
Med 2013; 368: 1800-8.)

A B RHT

Kwak SM, Myung SK, Lee YdJ, et al. Arc
h Intern Med 2012; 172: 686-94.)

HLT, RPT 4T @mELH D,

£70, FEIRIEIIRR DS EEAER 2 A4 5 T RerEic

JELISHF%E(Yokoyama M, Origasa H, Mats
uzaki M, et al. Lancet 2007; 369: 1090-8.)

AL F BRN BB EFOB I L AT 12—/
JEBE I EMEEPARIA] (1,800mg/H) % #
595 &, BEREERBEROHD, et
KO =R,

JELISHIZEIE ERED R AT 1 772058 &l L

T, n3RENBOREE - B4R LICMA T, &

B ORE, RIBFEORELER DD T, n-3

RIEBE D L IMER U A 72k B 1EHIZ DWW
TIEERDRAPMLETH A,

3-8) B WyhikiE

i%%ﬁz%@i%E@B&E’?ﬁ%%%ﬂ“ LD &
BB,

#2232 (Gopinath B, Flood VM, Rochtchi
na)l E, et al. Hypertension 2012; 59: 1272-
7.

BEMODVELIZEN T, BRYBHEETUE T
SD (7.10g/H)Z LT THHREED M
JEIR T Z3 0,

AR ERD A & 4T (Whelton SP, Hyre AD,
Pedersen B, et al. J Hypertens 2005; 23:
475-81)

FE#410.7g/ B O HE O K CULE B £ 13

KT EF, PRRHMESARICET L,

Iso b D E(Iso H, Rexrode KM, Stampfer
MJ, et al. JAMA 2001; 285: 304-12)

iz Y 2 7 SR,

LU, STABIRIVNEDO S Db %< 55D
BRDOMEPLETH D,

ek, DIIER Y A7 IENICE L THRE TV
Do
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EURODIAB#FZE(Schoenaker DA, Toeller
M, Chaturvedi N, et al. Diabetologia 201
2; 55: 2132-41)

OIS 28 & 720 1 BUER IR R 2BV ¢
B WRAETE BB T I I g D IR D 2
Wh DO, FORREREIMIED, DIERD

BEOWMHZR D=, & Iz, KRR
’C%@xﬂ%#k% Hotr,

3-OIEHE

fFfEE L = L AT v — L idEE LTS
AR H D,

DASH£ (Appel LJ, Moore TdJ, Obarzane
k Eet al. N Engl J Med 1997; 336: 1117-
24, Sacks FM, Svetkey LP, Vollmer WM,
et al. N Engl J Med 2001; 344: 3-10)

SARIIENAEL & = L A5 1 — L/ 2 DASH
RF S — FEE T 5,

OmniHeart#f5E(Appel LdJ, Sacks FM, Care
y VI, et al. JAMA. 2005; 294: 2455- 64)

30m LA 0 120-159/80-99mmHg D BHE T, &
KA BT R AL CRAETIIB AR A
BELAREOFNBREOMFERTE2RDE (1
H O T R L5 — 75>2100kca10>f5/\ KA
MR EE 2 BEEIIRA58%., TEIEE27%
[BaFnfglAE 6 %. %ﬂﬁ?f‘ BRI EE13%., %
fEARBAFIERAIR8 %], 7o ALK B 15%., AEaFi
NERAmR N S I A :rmkmmg% RENGEES
7%[@@?!1}15%?:‘{&6%\ ~ﬁ7r ﬁ@%mﬁaﬂﬁ&m%\
ZAMAEFIENER10%], 7= AL < E15%)

3-10)7= AELE

T MEL EITREDRENR AT 5. ST
LN ES

OmniHeart#%2(Appel LJ, Sacks FM, Care
y VJ, et al. JAMA. 2005; 294: 2455-64)

BEORKMEB O 52T A ECTEXH
X_ZDCE ﬁt}#f%éﬁlﬁ%ODM}—%m&)ﬁ (1
H OB BT 3L % — 732,100kcal DFA . FRAK
ﬂ:%ﬁ%%foﬁﬁz%mﬁm{h%ss%\ E‘éﬂﬁ@é@z
T%. T=ilE< ’féf15%[|7*]5 5%. FLELE 4 %,
WS 5%]. T2 AEL ’%‘%f‘ﬁ“"ﬁﬁg TLERIK
b4 48% . Eaﬂﬁﬁ&z'?% AtE < *%’“25%[1*}
9%, A4 %, HEH $12%]) Z DR

X & < ITHEPE T AIE L ’;Em%bn@%%fiﬁijt
=Y IEoY

PREMIER#F4E DY 7 ###T(Wang YF, Yancy
WS Jr, Yu D, et al. J Hum Hypertens 2
008; 22: 745-54.)

FRIGHE T120-159/80-99mmHg ? FBE 2B
T, EPETZ A OBIREEIN 18 A% D

He b D45 (He J, Wofford MR, Reynolds
K, et al. Circulation 2011; 124: 589-95.)

RIGHET120-159/80-99mmHg D B 1251
T, 40g/ H DO KRE = AEL £721340g/ H DFLTZ
pE L OETFIZ40g/ B DR AR (22 R
L) AT YUHE A L DR EE DJEA &

def- Uiz,

A B CTH T AMESBEOBREMRI TSN

T,

KREAEL ODBEEZRIZ OV TOIN AR
D A 2 fEtr(Dong JY, Tong X, Wu ZW, et
al. Br J Nutr 2011; 106: 317-26.)

KB AEL OFI{E30g/ B THE O MLEK
TE&ELE,

L SO AR A LB G D FE I D A F AT
(Soedamah-Muthu SS, Verberne LD, Ding
;EL, et al. Hypertension 2012; 60 1131-
7

FL A SO D LR
7‘\_0

AL E O ARFRD A Z fif#HT (Usinger L,

Reimer C, Ibsen H. Cochrane Database
Syst Rev 2012; 4: CD008118.)

ﬁl% QVr%j%%mu &)f:ﬁ§\ It) Cl: fcﬁoﬁ_ ]\
AREROH | q’%’ﬁ% hEwvs,

_mio i<g%%W®MFM&k%r
EREEE éﬂ%ﬁéhfwéﬁ 7= AE < EoEEE
%@A%@W%wﬁﬂﬁ&it%%@ofwﬁ
WED B %<, AROBITNLETH D,

niEmiLEY 27 28 A

3-1 DB

RAALY OBRHE R ME % B 5 AT EME DS
BRI TWARZETF R L LTI,

OmniHeart#f72(Appel LJ, Sacks FM, Care
y VJ, et al. JAMA. 2005; 294: 2455- 64)

BEORAK O —E % BB AT E
MCTEEHAD EMENTE-T,

B 22192(Gopinath B, Flood VM, Rochtchi
na E, et al. Hypertensmn 2012; 59t 1272-
7.)

BHEMODZIZBNTIT VI v 7. 7
¥ 2 v 7 AT, RAACYAE TR, R E
TNT h—2AEBRETLE A& EOMHEE

w7z,

EILEY A7 25 L,

Lo, Kb (&<I27 U v 7 ek
DEVHEE) OBBUIMER B 2 REERH
éo
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312K EFZ OB EHI BT

B THEEEDTT D B WD ITREN 58
FETCHLHEAEDLETERTAZEICE-THE
DREEL R AT Z LN S T3,

DASH#& (Appel LJ, Moore TJ, Obarzanek
E,et al. N Engl J Med 1997; 336: 1117-2
4, Sacks FM, Svetkey LP, Vollmer WM, e
t al. N Engl J Med 2001; 344: 3-10)

B By, EEBLGNEELRE AT —
VT, BIU T A, HAVT A, TR A,
BN S L . a L AT n— L faFlsiEER
B IRNDASHE VIR LR R 2 777,

g~ 4 = > F(Estruch R, Ros E, Salas-
Salvado dJ, et al. N Engl J Med 2013; 36
8: 1279-90.)

DASHE L FLlOREEAAZ— L Th b, BIEL)
BOZEF A2 LS, DIERY X7
DI RN TREN TN S,

LM b £ < ORERD FIMERE - BEL
WCRERLTVWD LW S WMERDH D,

VRN
FNT T A
S A
n-3RAENBE

T8 (=2 VAT v—)v, faffehitg, ~eafofis
i)

7~ AE g
RIS

TONE (Whelton PK, Appel LJ, Espeland
MA, et al. JAMA 1998; 279: 839-46)

BIE & B E A HAE DY D L BEESLIMLER
FRAZhE N HEIE S LD,

PREMIER#7E(Appel LJ, Champagne CM,
Har)sha DW, et al. JAMA 2003; 289: 208
3-93.

HE - EE - EE) - EiEIC S HICDASHA A
AEhEBHE I OVBELET,

L7235 T, BEOUEL SO AFEIEEIEL
BEEBNTATO 2 ERHEREI NS,

B

p

D. &

RERIEMEORESCEEICKE REE
ERELTNWD, TOERPHEHRKE <, <
MERLRENTWELEDIZUTD3>TH H(H
AEMEFEESENERETA R 74 (ARG
EEESEMEERERETA N7 4 EFRES. BRE
MEFE 2009; : 31-6)D BEEE & HITTT),

B : 6g/H R
T 3L F—(IE) : BMIT25kg/m2ARi
T oLz— b 20ml/ B AR5 (12 10-20ml/ B R

1)

NS DEBRZDOMITFIT T A EEITE G, L
L. W ONEBEEMNCEIRT 5 LREERBEEN
BoNH LW HELHD, BHIITERY, F
7o, TR LR SR TWARWVWREEZE LS
<, SHBOBFNRLETH D,

GhEA
E. i

& ML O P BP AL O M R EE ., EIE A E
DHEFF, BENEETHD, L, ZTofmos
B2R WV UL, IVVTLA, T XTI A, n-
3RIEN. B, IBE (v 27—/, fa
FofERAEE, AERFNABAER) | T ANEE, mAKIk
¥) b IMEIZHERN DV | 2R RREIN - T,
BEHRREROEREZTRETH D,

F. #F7esE

AUFFEEDOAREIICHINE L BT L E 2 —IZD
ETEZE LR,

G. HMEFTHEEDTISRIL

AWFFET T HARN O R EFETILE20155F) HKE
DIZHDIFEMIETH Y . ASEORRIT THA
ANDOEFEIIEAE20154ER) & LTHRINLD,
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R4 B E SRR B &
(BRASSRE - BRREAEBEE RN RBEHTEERE)
HAANDOREZEREEOREITE ¥ 2 MR B O REBFMIZEE 5 25
SEMEHREE (P2 5£8)
PBERREPHE & REFICET OSREDHED L B2 —]

BIR T GRERY)  RE B BEREEAF BRE)

MREE

2AMERIN 2 D & LIEERFEEEIZ. VWD L FHREZED D &L FHEL LD
EROK3ZO LICEL, TORMESHHE (BIIELRERE « M) M/
MmEAHE ERE - BE - FREERLE) 1280, ERO@ERESEM L EREICHE
BB KT L TVD, BRFEEIZBT D ZNOEIHEEZ FBIT 2 Z LI,
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first author | year |aim design subjects intervention period endpoint (outcome) results conclusion
Poole 2013 |n-3 iGRHBA(FA) |retrospective |AMIZFEAELT228Y  |treatment (T)Ef:n-3 FA 1 g/day |2.6 years | £3E1C (ACM) n-3 FAZAMIZEIE 14 B LLNIZAL [n-3 FAIZAMIZEIET2D
BIEAMEDH |cohortstudy  HEFRRR (T2DYEBE | 2ERLZ3264 FENTZBA1T403% (P=0.15). |BEIDEMTHEL
BEZE (AMDIE | with matched |16094 control(C)#f 1 4:1 CTREL 44 & 90 B LINICA T SNG4 [ ETDRRERDHD
TREOBEM | control group vy F /&R T3 FASEIEER 28.6% (P=0.15)bACM riskAME
12834 T
Ekinci 2013 [HBHES L |prospective | T2DERFE 6374 -) 99years |ACM, DIfiFRBIET(CVD  |— HIRFNaf 100 mmolE NN | T2DAE TIINaiER &
MFHEDELE | cohort study death) SEACM risk 28% (P=0.02)(E | ASZ U MEE BT RHME
i3 F. CVD risk 35% (P=0.03) & F | F
Thomas | 2011 YA EREEE |prospective | 1AUEFRIF (T1D) £ |(-) 10years  |ACM. KEIB A L(ESRD) — H R BNaEEACM riskéDd | TIDBEZIZRT5IE4
JiE, EMTHE  cohortstudy | 28074 WIS UERBEA RN, — B (ERHIRIIAE T,
DBFETE JRFNaBAS D/ NEY BSRD | BT HREELSES
risk8_E5- (P<0.001) FTHEMED B S
Wong 2010 \fafii(fish 0il)?> |Randomized |T2DEE 974 THE (n=49):fish oil 4 g/day, C |12 weeks | M EHERE  TEERPY AL ATELMIILEY |CREL LLIRUEPCs, FMCZE LR [fish oillX T2DEE O 1L
% - & HEHE~ |controlled trial BE (n=48): placebo (circulatory endothenial WITEEZERL (FEnTh ENESRRITEELR
DBEME (RCT) progenitor cells: EPCs), M |P=0.83, P=0.78) WS, B RE D EIC
T i 8 PR S (flow CreZS b BT A B 3E(-4.5 umoll, [AZITHD
mediated dilatation: FMC)?D &% |P=0.01)
5L, BHERE: [ E Creatinine
(Cre)DRI#% AL E
Strand | 2013 |n-3 FATEERELE  |prospective  [EBIRIEZAEZFEOBE |(-) 42years |AMIZESE BREICLDIBH 56 O | DMBE TIE, n3 FA
AMIFFEE DM |cohort study | FRIF(DM)BE 3174 n-3 FAERELACM BEVAY | EBEEUIAMIFEAEY A
et LOBNIZHFEBIP trend=0.01) |[ZIK FEBIET S
DREAL. fish oifEELELACM
riskFIEV A7 E ORI A B
BEZ2L (P trend=0.34)
Altorf-van | 2013 [ &> /S8R [prospective | TIDAHE 10454 “) 7 years microalbuminuria (albumin BB DT TESEED TIDEZFIZBW T, &
der Kuli BAEFEREL DRI |cohort study excection rate [AER]>= 20 p R DR, R ABER, (Y EBIDRER
HM g/min) TR QB ES FECEE LN

microalbuminuriabHHELU 227 Lo
BRI TILIEEE (P
trendZ11€410.79, 0.30, 0.92)

FURNIAR ALy




€LE

Tanaka | 2013 |2RMBLORY |prospective  |T2DEE 9784 ETEEEINABENZTEN T (8 years mild to severe non-proliferateive |fEEEIZLVAFZ DT T2HE O | FWICHEEREI AZK
S & i@\é%@ cohort study % diabetic retinopathy (non-PDR), |SRHIEHRERLIOEHIC TKE@@?LE SKAERD
;};z}%ﬁ}in ODE\W PDR, laser photocoagulation (Vit.C), A7 AR H & L IEE FHET B FIREME
ﬁgﬁ%& g iE treatment FEFEVAD L ORI+ BE AL
= w» SZ(P trend € ALE1P<0.01, 0.03,
<0.01). Vit.A. BWidiE(fiber)&
HENRERESIEY A2 & O BN L
BEfE A ((E N HP=0.07),
VitE, Uy S E L IS T
YRAZ DN A EAEBER L
Trimeche |2013 |2 HHEEHHIFRO [clinical trial — |[DMEERH 574 TEE (n=27): protein 0.6-0.7 180 days  |albuminuria® B4 2k TEECldalbuminuria?® A B | H QBRI RS
BRRRICHD g/kg/day, CHE (n=30): #H D A, CERCIZHEM FEDERIA L IZHZ)
A DME
Muller I | 2012 |n-3 FADEHERE |prospective | T2DEFH 294 JaRA—N—RB AR |14 weeks  |ML{EB-2 microglobulim Cystatin | FE#I#% LLLEEL T, n-3 FATE  |n-3 FAIZ. FIHI 0B E
x5 %8 |cohort study H:n-3 FA 4 g/day. STTRBEH: | (T AR, %F|C, Cre, estimated glomerular BZ IR FNGALIZH E IR | T2DAF IR TEME
placebo FREEHAZ 41 | filtration rate (eGFR), JRH (-16% P=0.04). renin-angiotensin |'"& i (CKD)E/E T
zhe kidney injury molecule 1 (KIM- |aldostelone (RAAR)IMHIZRARA |BHIcE 2 THD
weeks 9D |1), N-acetyl-B-D-glucosaminidase| #3% ClE /R INAG, NGAL,
(2 (NAG). neutrophil gelatinase-  |LFABP, microalbuminAsA1 & (2
weeks®  lassociated lipocalin (NGAL), liver| 84>, eGFRIZIZH B (LU
wash-out  |fatty binding protein (LFABP),
#)) albumin®xF BR#HE & LU 72 I
A% g
Dunkler 2013 |&-HEGAALSE |prospective | T2DEEHE 62134 6] 5.5years |CKD#:JE (B2 :macroalubumin |3BEIC7 G OBEBRENT | T2DEEICRBVNTER
EDBEEFE |cohort study uriat B, microalubiminureath 8, | ERAEE Ll L, B B, (FREREIR, Mo
ng@ E{Ejiiifi‘]‘flf (urina_ry albumin and creatinine Vi U WA?‘EE'X’CCKD rlSk{EET (% 'EEODCKDJ‘E}EBEJJ:’\
ratio [UACR] 30%38173>03.4  [(ALEAL-14% [P=0.04], -22% DEEPEIERD SN
mg/mmol %% 7= L&) | GFREE  |[P<0.001], SRAK{LAIEITCKD |V
FHIE T ER-5%LL 1, ESRD  |risk B5- (+15%, P=0.03), #/31%
i WD) BCIXERE
Burger 2012 |fiber prospective | DM 61924 ) 44years |ACM, CVD death fiberfE MU #6.4 g/dayHiNc-2& DMEFIZINT, B

cohort study

ACM risk ©17%. CVD death
risk C24%IE T & B (V9 vk
HE) . BMI 25 kg/m> 05t 5
TR TRA LR B L
ACM risk&DRHZIE DA B AHED
(35.4 o/dayd 7V +67%),

TRHER B BUS T A& Ay
FTHhERETDH, —F
JERERE TR ARk
Yo% BRI AMT
BOE(IZBH# 5,




VLE

Schoenake | 2012 |#aFufEN5(SFA), |prospective  |T1DE#FE 21084 ©) 73 years |CVD event (non-fatal CVD and  |SFAEEUELACM, CVD event |TIDERFIZHBWT, B
r EEE L HEIR | cohort study CVD death), ACM riskEDRINCE EARRAR L, fiber |IREE(LIEIERIOZ &8
R, AT {BIRES glACM 28%. CVD  |HRODOCVD risk EH &0
LOREN: event-16%MDYAZE T (2 B, Eﬁ@&j&j‘iﬁfﬁ&?;ﬁg
DY AR |V — 7 BRWHHED
f@f%;ffg? TR % BB CVDIRIE
TRHICBE 5.9 BT EME
BHD
Qiu 2012 lo-7 NP3 % |IRCT BEDHEEZFFOT2D |TEE (0=27): o -7’7 I/BEAY |52 weeks  |[REHE. GFROBIHZELE HERMCGFRE(LIZEEZER  |T2DAEIEBW\ a7
Mz FAREE & 234, DM %, CHE (n=30): @ ODM L. CBEIZHATHCREAED (M UBITEERED
DEFELE BT HEIHD A PHERE LI A2
EIIES ThD
Haimoto | 2012 [EEIKIEED |clinical trials | T2DAE 1264 AR Y (F R EI/ 08 |1 year RFTILVT IR (UAE), T AHIOR fEstatus ERK I BET T
BHEERIZH T |(non-RCT) B OE R R SR B eGFROFIE AL (normoalubuminurea, VRO TICHEZT
R DR, BB L B O & microalubuminurea, H%
ZRIE) macroalubuminurea)lZ L 03EEIT
ST E . TIOBBHUAR
VB (£ EIN-20%
[P=0.02], -53% [P=<0.001], -
41%[P=0.03] eGFRIZH E L7
L
Alian 2012 |ZERROME N RCT TIDHEE 254 ruAA——A Bk MABE |18 weeks |intracellular adhesion molecule | ZEFEERIZLVVCAM, ERRIITIDEFOME
HRelz 3458 - 2E8R 5 mg/day . RHFREERN: | AR, *t|(ICAM), vascular cellular albuminureald:, EESIERUIRIET |NEAESEEOWEIZE D)
® placebo FREEHAZ 1 |adhesion molecule (VCAM), von |# CHEIZIE T (placebofE Eral | CHDHRIRENEDY
zhs Willebrand factor (VWE), BCIEEE(LRL) | ERER
weeks T D |albuminurea D R4 251 8% Tk Bi# CvWE, ICAMIZH4 28 &
(FAkz2 BEIZ U TEH bl
weeks?D
wash-out
HI
Kromhout {2011 |n-3 FAWAMIF |RCT AMIZFIELIZDM |2 x2 B[KFBR placebo, a-U 40 months |ACM, AMI death, ‘DEMEFRENR |ALA 2g/day+EPA-DHA 400 B KA & n-3 ALAIZAMI
BTt o8 A 10144 /LU VEE(ALA) 2 glday, A= BEE A~ (OME LR, 228R5E, | CLEMEREARBIE A~ MY RO A~ M EY
RS o R FANSE A = FEIA LB RN Eh 255 ) 84%{E T . ACM. AMI deathiZiZ | A7 E{E T SE5
= fi#(BPA-DHA) 400 BEERL
mg/day. ALA 2g/day+EPA-
DHA 400 mg/day
Kuchake |2011 ik #I [RCT B A BHELZEFODM | THE (n=54): Vit.E 400 mg/day+ |4 months  |MIET LV 7IVIROMBEEL TR THET V7 IV RAE BIZ [ VILEEVit.CO RIEEAR
(Vit.E, Vit.C)? B 1084 Vit.C 500 mg/day, CH (n=54): & T (34.1 mg/di—31.8mg/dl, |HATEAEDDHD
MET LTI placeboZzL P<0.05) DMBEOWMET LT

RIS o8 %

IRMET D
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van Bussel | 2011 | #-FE528 RHERY |prospective | TIDERFH 4914 -) 8 years BIEHIRIIR T %, VWF, VCAM, |ZIEEEN, BWikHE, 2 88 CVDFBFRETART
BB PR |cohort study selectin-1ZMIEL . MABNAHE FIRSHIEE. WA BOEERS | ETIDIKbH TIEE
BEIE T & DB BE R4 FEA 7 scorel A& cholesterol DEERICEELRBE |2
tE bl Y)
Garcia- | 2011 |PLFR{LWEHEHL |RCT PDRD72VNT2D 105 |FEAIREA 5 years 77, DR score, T#ECDR scoreDZAk7eL, CHE | FUE LERBULT2D
Medina OFEFRIF PR # malonyldialdehyde (MDA: #{t. | TDR scoreZE{t FBE ODRIEREE I
JiE (DR) 2R ~—77—), total antioxidant HEThHD
T3 s e e 4 status (TAS)DRI# L
Farvid 2011 R SRR SRIZ L |RCT T2DIEE 674 MVEE (0=23) : Zn20 mg, Mg |4 months  |Michigan Neuropathy Screening |MVEE, MVREETMNSI scoretl  |#E 53858 D BRI
DHERATERE 250 mg, Vit.C 200 mg, VitE Instrument (MNSI) score® i |3 (Lb12P=0.001) I T2DEA OFiEIEE
BT B 100 g3 E LI Ty 7L 2L, PEBAITHD
# % — E20E R, MVBRE
(n=22) : Zn 20 mg, Mg 250 mg,
Vit.C 200 mg, Vit.E 100 mgiZ
MM Z VitB1 10 mg, Vit.B6 10
mg, Vit B12 10pg, 2 1mg7s
EBENnZh e E—H2H
A, PEE (n=22) : 7T &R
Shab- 2011 |Vit DO ML P92 |RCT T2D#EE 1004 %— (n=50):Ca 170 mg2 5 |12 weeks |endothelin-1, E-selectin, matrix ~ |Ca®D D3 — 7 /L MERH & LI | Vit DIZT2DEE O
Bidar HEBEIZ K25 NS L—ra—r A B metalloproteinage-9 (MMP-9)? |LVit.D3%& A3 —7 /L MEIR |8 N EASRER ET5
7 B (n=50):Ca 170 mglZ iz Rt %Ak ## CE-selectin, MMP-9,
Vit.D3 500 IU2N& £172250 endothelin-125 L& (ENEN
mLOE—7 Ve — H 2[EHERR P=0.003, P<0.05, P=0.03)
Ziegler | 2011 |ALATEROBAL [RCT BRENLFEED | THE (n=233): ALA 600 4 years Neuropathy Impairment Score | BERIONIS-LL+7ORT#E L |ALAODSPNIL #5h 1
B TR DSPNZ &4 2DM | mg/day, C#f (n=30): placebo lower limbs plus 7 (NIS-LL#7), |\ EZ7:L(P=0.11), NIS, NIS- [{J#B 53 89 TH D,
e [ 2 BE4604 NIS, NIS-LL, Neuropathy LL, NSC mascular weeknessfi ®
(D§PN)if§J§ i Symptoms and Change (NSC)  |HIZE(LICEEE
RIES scoreDATH AL
Lee 2010 |n-3 E#{LMA~ |prospective |BETVTIVRE () 6.5years |BHE(EFE:METNLVTIVER |03 LC-PUFAR BB |n-3 LC-PUFADBIE T
HFIASHHER(LC- |cohort study | D72V TIDEF (UAE) 40 mg/day P _E25 141 b | BT EE N UABEDME -7 (BIRIEOxE T U R
PUFA)E Rt & 13624 Fige) (P=0.04)%%, n-3 LC-PUFAEH |~ T4
I BR 9914 P T CRESRAE L DA BB M

iE & D B

Eokn
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He 2010 | B FER ShIBELE |prospective | T2DHEFHE 78224 -) 26 years  |ACM, CVD death LT MEICVDAERE 7, £ T2DEFIZRBVT &
LACM, CVDZE |cohort study SREALS CHER D RMIMMEE | DSBS 5E
Trisk& 0> BEE ACM, CVDSELLUAZ L DBIEME e RN FIIA+4>
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ORIGINAL ARTICLE

Dietary intake in Japanese patients with type 2
diabetes: Analysis from Japan Diabetes
Complications Study

Chika Horikawa'?, Yukio Yoshimura®, Chiemi Kamada®, Shiro Tanaka®, Sachiko Tanaka®, Akane Takahashi®, Osamu Hanyu',
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ABSTRACT

Aims/Introduction: Though there are many differences in dietary habits and in the metabolic basis between Western and Asian
people, the actual dietary intake in Asian patients with diabetes has not been investigated in a nationwide setting, unlike in Wes-
tern countries. We aimed to clarify dietary intake among Japanese individuals with type 2 diabetes, and identify differences in die-
tary intake between Japanese and Western diabetic patients.

Materials and Methods: Nutritional and food intakes were surveyed and analyzed in 1,516 patients with type 2 diabetes aged
40-70 years from outpatient clinics in 59 university and general hospitals using the food frequency questionnaire based on food
groups (FFQQ).

Results: Mean energy intake for all participants was 1737 + 412 kcal/day, and mean proportions of total protein, fat, and carbo-
hydrate comprising total energy intake were 15.7, 27.6 and 53.6%, respectively. They consumed a ‘low-fat energy-restricted diet’
compared with Western diabetic patients, and the proportion of fat consumption was within the suggested range that has been
traditionally recommended in Western countries. As a protein source, consumption of fish (100 g) and soybean products (71 g)
was larger than that of meat (50 g) and eggs (29 g). These results imply that dietary content and food patterns among Japanese
patients with type 2 diabetes are quite close to those reported as suitable for prevention of obesity, type 2 diabetes, cardiovascular

disease, and total mortality in Europe and America.

Conclusions: A large difference was shown between dietary intake by Japanese and Western patients. These differences are
important to establish ethnic-specific medical nutrition therapy for diabetes. (J Diabetes Invest, doi: 10.1111/jdi.12146, 2013)

KEY WORDS: Asia, Food intake, Type 2 diabetes mellitus

INTRODUCTION

Medical nutritional therapy is an essential constituent in man-
aging existing diabetes and preventing, or at least slowing, the
development of diabetes complications'. Thus, it is necessary to
determine and assess dietary patterns in diabetes patients. How-
ever, there have been no large-scale studies of dietary patterns
in nationwide settings from Asian regions except a recent study
of elderly diabetic patients’, although there have been many
such studies among populations with diabetes in Western
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countries, such as the Diabetes Nutrition and Complications
Trial, Strong Heart Study, National Health and Nutrition
Examination Survey, and European Diabetes Centers Study of
Complications in Patients with Insulin-Dependent Diabetes
Mellitus Complications Study Group® .

Dietary patterns in Asia are quite different from those of
Western countries because of differences in food culture, food
supply, dietary consumption and nutritional intake. For exam-
ple, according to a report of the Food and Agriculture Organi-
zation (FAO) of the United Nations in 20077, the total energy
supply and the energy supply from animal products in Asia
were lower than those in Western regions (2668 and 402 kcal/
day in Asia, 3748 and 1028 kcal/day in the USA, and 3406 and
942 kcal/day in European regions, respectively), although the
percentage of energy from vegetable products was higher than
in Western regions (85% in Asia, 73% in the USA and 72% in
European regions).

In addition, in their joint position statement on the treat-
ment of hyperglycemia, the American Diabetes Association and
European Association for the Study of Diabetes encourage the
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development of individualized treatment plans built around
racial and ethnic differences®. We reported previously that Japa-
nese type 2 diabetic patients had a much lower body mass
index (BMI) than Western patients, even though energy intake
was the same, and both groups were similar with regard to age,
diabetes duration, hemoglobin Alc (HbAlc) and other clinical
variables™’. This suggests a different metabolic basis between
East Asians and Western patients with diabetes, such as the
degree and influence of insulin deficiency and resistance''. Fur-
thermore, it was reported that the profiles of the incidence of
complications in diabetic patients differ between Asian and
Western countries, such as much lower risks of myocardial
infarction, stroke and congestive heart failure in Asian patients
compared with Western patients, despite a higher risk of end-
stage renal disease in Asian patients'”. It could be possible that
differences in eating patterns influence, at least partly, the dif-
ferences in profiles of complications between the two groups.

Thus, given the differences in dietary habits and metabolic
basis between Western and Asian people, it is necessary to clar-
ify the actual dietary intake among Asjan individuals with type
2 diabetes and compare it with that of Western diabetic
patients in order to rationally develop effective medical nutri-
tional therapy for diabetes. Our aim of the present study was
to elucidate the actual dietary intake among Japanese middle-
aged individuals with type 2 diabetes who participated in a
nationwide cohort study, and to identify differences between
Japanese and Western diabetic patients’ dietary intake.

METHODS

Study Population

The Japanese Diabetes Complications Study (JDCS) is a nation-
wide cohort study of Japanese patients with type 2 diabetes
from outpatient clinics in 59 university and general hospitals.
Participants were previously diagnosed patients with type 2 dia-
betes aged 40-70 years whose HbAlc levels were >6.5%. Details
of the study procedure were published elsewhere™. The proto-
col for the study, which is in accordance with the Declaration
of Helsinki and the Ethical Guidelines for Clinical/Epidemiolog-
ical Studies of the Japanese Ministry of Health Labor and Wel-
fare, received ethical approval from the institutional review
boards of all of the participating institutes. Written informed
consent was obtained from all patients enrolled. A dietary sur-
vey was carried out in the baseline year of 1996. Nutrition and
food intakes were assessed by the Food Frequency Question-
naire based on food groups (FFQg). A total of 1,516 of the eli-
gible 2,033 patients completed the FFQg, and their data were
analyzed in the present study.

Dietary Assessment

Nutrition and food intakes were assessed by the FFQg. The
FFQg is composed of items on 29 food groups and 10 kinds of
cookery, and elicits information on the average intake per week
of each food or food group in commonly used units or portion
sizes. After participants completed the questionnaire, a dietician

reviewed the completed questionnaire with the participant. The
FFQg was externally validated by comparison with weighed
dietary records for seven continuous days of 66 subjects aged
19-60 years",

The correlation coefficients between the FFQg and dietary
records for energy, protein, fat, carbohydrate, and calcium
intakes were 0.47, 0.42, 0.39, 0.49, and 0.41, respectively. Intakes
of 26 of the 31 nutrients were not significantly different
between the two methods by paired t-tests. We used standard-
ized software for population-based surveys and nutrition coun-
seling in Japan (EIYO-KUN v.4.5, manufactured at the site of
the Shikoku University Nutrition Database)'® to calculate nutri-
ent and food intakes, which were based on Japan Dietary Refer-
ence Intakes in 1996.

Other Assessments

Other measurements in addition to the dietary survey included
a physical examination, blood pressure measurement, neurolog-
ical/ophthalmological examination, and laboratory tests that
included HbAlc, fasting plasma glucose/insulin/C-peptide,
serum lipids/creatinine/urea nitrogen and urine analyses'.
HbAIc assays were standardized by the Lab Test Committee of
the Japan Diabetes Society (JDS)*3. HbAlc values were con-
verted from JDS values into National Glycohemoglobin Stan-
dardization Program (NGSP) equivalent values. NGSP
equivalent values were calculated using the following formula:
NGSP equivalent value (%) = JDS value (%) + 04'°, Physical
activity and smoking status were determined by a detailed
questionnaire.

Statistical Analysis

All data are presented as means * standard deviation unless
otherwise stated. Differences in the major characteristics
between participants who completed and did not complete the
FFQg were examined by f-tests. All P-values are two-sided, and
the significance level is 0.05. All statistical analyses were carried
out using SAS packages version 9.1 (SAS Institute, Cary, NC,
USA).

RESULTS

Table 1 shows the characteristics of the 1,516 type 2 diabetes
patients. Their mean BMI was 22.7 kg/m® and 23% of the
patients had a BMI >25 kg/m”. Their mean age was 59 years,
and mean HbA1¢ value was 7.9%.

Table 2 shows the nutritional intake per day and the per-
centage of participants who met nutritional recommenda-
tions'’*°. The mean daily energy intake for all participants was
1737 + 412 kcal/day, and the mean proportions of total pro-
tein, fat and carbohydrate comprising total energy intake were
15.7, 27.6, and 53.6%, respectively. Saturated fatty acid intake
comprised 28.6% of total fat intake. Additionally, we evaluated
energy and nutritional intakes, respectively, by patients grouped
according to sex, age, intensity of physical activity during work,
HbAIC level and diabetes duration. Features of energy intake
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Table 1 | Characteristics of 1,516 diabetic patients who participated in
the nutritional and food intake survey of the Japanese Diabetes
Complications Study

Men Women Total
(n = 807) (n = 709) (n=1516)
Mean  SD Mean  SD Mean  SD
Age (years) 584 470 590 468 587  #69
Diabetes 115 +74 104 167 1 +7.1
duration (years)
Weight (kg) 62 +86 54.2 +83 584 193
BMI (kg/m?) 27 426 232 433 29 430
<185 kg/m? 40% 6.8% 53%
225 kg/m? 193% 28.1% 23.4%
Waist 819 +78 766 +94 794 +90
circumference (cm)
Waist-to-hip ratio 089 006 083 007 086 0.1
Fasting plasma 89 124 90 25 89 +24
glucose
(mmol/L)
HbATc (%) 77 +12 81 +13 79 +13
Systolic blood 131 +157 131 +163 1314  £160
pressure (mmHg)
Diastolic blood 77 1938 76 +99 766 +99
pressure (mmHg)
Total serum 50 09 54 09 52 109
cholesterol
(mmol/L)
Serum LDL 30 09 33 408 32 #08
cholesterol
(mmol/L)
Serum HDL 14 04 15 +05 14 +04
cholesterol
(mmol/L)
Serum 12 08 1.1 +0.8 1.1 +038
triacylglycerolt
(mmol/L)
eGFRt (mL/min 794 £330 818 1366 803 337
per 173 m?)
Treated by insulin 18.1% 221% 200%
%6)
Treated by OHA 64.7% 67.1% 65.8%
without insulin (%)
Current smoker (%) 464% 87% 28.7%

eGFR, estimated glomerular filtration rate; HbA1c, hemoglobin Alg;
HDL, high-density lipoprotein; LDL, low-density lipoprotein; OHA, oral
hypoglycemic agent; SD, standard deviation. tMedian and interquartile
range.

and nutritional intake, and the percentage of participants who
met the nutritional recommendations by Japan and major Wes-
tern guidelines were similar for each comparison with the
exception that the men consumed 180 kcal/day more energy
than the women (1820 and 1640 g/day, respectively; Table 2).
As for intake of selected food groups per day, the mean total

vegetable intake for all participants was 324 g/day (Table 3). As
a protein source, consumption of fish (100 g) and soybean
products (71 g) was larger than that of meat (50 g) and eggs
(29 g). The male patients consumed approximately eightfold
more alcoholic beverages than the female patients (115 and
14 g/day, respectively), but the characteristics of food intake did
not differ greatly among the patient groups.

Table 4 summarizes the dietary composition of various study
populations with diabetes, including the current JDCS partici-
pants. The JDCS patients had higher carbohydrate consumption
and lower fat consumption than reported among diabetic
patients in Western countries (37-50% energy and 35-45%
energy, respectively)H. However, it is necessary to note differ-
ences in methods for measurement of dietary intake among the
studies. In contrast, the JDCS patients had lower carbohydrate
consumption and higher fat consumption than reported for
type 2 diabetic patients in Korea®® and South Africa®. The
energy intake of JDCS patients was similar to that for Western
diabetic patients®®, although the Western diabetic patients had
a higher BMI than the Japanese diabetic patients.

DISCUSSION

In the present study, we determined the actual dietary intake
among Japanese with type 2 diabetes in a nationwide large-
scale setting. We clarified that the JDCS patients consumed a
‘high-carbohydrate low-fat’ diet compared with Western dia-
betic patients, and that their energy intake was similar to that
of Western diabetic patients. In addition, the features of energy
intake, and nutritional and food intake among the JDCS
patients were similar regardless the differences in sex, age,
intensity of physical activity during work, HbAIC level, and
diabetes duration.

According to the National Health and Nutrition Survey*” car-
ried out the same year as the dietary survey of JDCS, energy
intake by Japanese men and women aged 40-69 years in the gen-
eral population ranged from 2214 kcal/day to 2319 kcal/day and
1836 kcal/day to 1916 kcal/day, respectively. Thus, the JDCS
patients consumed an energy-restricted diet reduced by 400—
500 kcal/day in men and 200-300 kcal/day in women compared
with Japanese men and women in the general population.

In addition, the energy intakes by the JDCS patients and
Western patients with type 2 diabetes were similar. However, the
mean BMI of the JDCS patients was within the normal
range, and was much lower than in Western diabetic patients ™,
The differences in energy intake between the two groups were
too small to explain the large difference in BMI. In terms of the
biological aspects of ethnic differences, it is known that Asian
people are more susceptible to pancreatic B-cell secretory defects
and pronounced dysfunction in early insulin secretion than Wes-
tern people™. In contrast, among Asian populations, the propor-
tion of body fat and prevalence of prominent abdominal obesity
are higher than in individuals of European origin with similar
BMI values®. Also, ethnic differences in biological factors based
on genetics, such as the basal metabolic rate, are assumed
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