NElZ2Z2HICBTRT VT I VHEkROHER &
LIEY A7, HEEOB% : BEHNTRESE

Wl SO, BRER #ISRY, @B @Y, Tk Y
RS, el AP, ARA AR, R T
VRCIL; SR B TR R e v 8 —
DAL SR L FE PR
AL SRS WV ARk v 8 —

(2019 4 7 H 29 H=ZA})

EE: [BWIR7 VT I VHREIEE, B, DEREREZ PT35St A<= —Tdh
5. oA TR E BN & AFSER E 2 S ON, 2009 4E X D EFEEZ ICH DY, RTIVT I VOER
AT TWwWA. ARFSETIZ, 2009 4EA 5 2017 SEQ BN O ERZ ZZHEDOTF— 71220 T, IR
TV I VPR IC—EDBIA RSN L, b L, AohdeTudesr s ERE Y
81 WV RN e B

[k & 77112009 4E 20 & 2017 4F F CORS B %2 H (ZH BT 2695 4~3,141 %) DT —
TR L7z, ZBHEORT VT I VHEIEZ S IIHME T V7 3 Y IRE O, i, T, BMI,
M, BABTEE I ZNZROEREE b Lo, BAENRZLZ NS TR L. 2
W, 2009 4E & 2017 EDZBEITB VT, HlZBH 531 4 E Bz 2558 4 & 2,232 44Tk
B %2 47 5 72.

[455] Log 7 V7 2 kiR, B 7 V7 3 VIR OB SRR T 2 60 2 320 72
(W d P<0.0001). —75, 4E#biE EAMEE (P<0.0001), e (BMI25 P t) 3B X OEIfLED
B ZEINENTH - 72 (WFhd P<00001). U AZIREOELE A5 &, WUHHIIME, 2208
BB IS A B2 b L > FIZERD T, HbAlc I W TIEA B % TR (p<0.0001) % 2272, 2009
EDRD 2017TEFTOTNT I VR T T —BIORHREOHR L AL &, IEH % 5 MR T IV
7 X VIRBECIEREIME, R3S B, SR AR CIXA BRI RO R o 2
2009 4F & 2017 £ DT 2017 4ECT & ) T, BUOBIES T - 72, Fimd L O % i
L 7238558007 T, 2017 4 TS OB HDE I3 % — 75 C, PAEIE & HbAle 298 B2 <
oo Tz, REIMUETGEHREE & BRI EFRIL 2017 ETHREICHE S o Tz,

Gian] s B BT O B RS 2B H O T V7 I R X e 2 G, S 9 FEH o Bl
THO MR THEAITH 72, TOERE LT, SIE, BERIFISNT 2 AR _EASHER <
nr-.

(HIkSEBERE, 68 : 63—70, 2020)

—%—J—F—
R T VT I VIR, R, DIEY A2

63

LIS

JRT7 V7 3 4l (Urinary albumin  excretion :
UAE) %% 30 YLk 300mg/gCr Kiii Z /Ry ET VT I ¥
Ri%, SRIMENEEEDOEETSH Y, KNEAERITO
FURTFTH B, E512, MENEERIEDOY—H—L &
52 ERY LMERBRERCHCOTFURT L4252

EPHMOSENTVWEY . Fxld, ARAO—FKER Tl
TNVT I VRAM, R BIERE QMO L e T &
A ERHELTWSY, X512, LIFE albuminuria
WF7ECld, SIMEBHFICE ) UAE2MK T35 &, 212
J& U7z DA XY FOKF3AR b5 2 &R Sh
TW3", 251, TOMETIE, T VT I VIRICE
LAUWIOTIVTIVIRLNIVTY, ORI, OERE
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BIIEL MB35 2 L 2R LTHBY, UAEXKWITL,
DIMEFAED) A7 ML 2B 2 e 2R LTWA. - T,
UAE &, B, CIREEREEZ FHT 23 g +
R—=H—ThY), INEHEELLTTPINAZEDSZ
&TRIFMITHN, DR BIE % P C & 2R B
5.

HATIZ 2008 4F & 0, FEEfdss, e RERassmg
EN, AFZKR) v 7Ty Fa— LR FO AR L
FINCHEA A ATV, BRGSO A0 B O 8 %
FHi§ A HIEDBG S NY. & 512, 2014 4RI TF— %
ANV AGTESRE S, AR EROEELE TR 5
WOMADPITLTHEDOLNTVEY. 2D X ) —HED
Y A IS R OGN ) A 7 ORI E# L T
HIEDHIFEENS. FAlL, 20094FE X Y, ek E P
WMy & WFgetin e 2 &5 0, feefs <23 C UAE 2 & L
TX7-.

Z ZTAIZE TR, FE BRI OREBEOA
A MGET 5 720, HWELEIAT 0 2009 455 2017
EDONERBZZHED T — % 75 UAE OHER % 4541
L, EHN O e/ 22H O UAE LTI A S
NH0h, b LALND ETNIECD % 5 EEH & B
% & MGET L7z,

MR EFHE

YRR E I O —# R T 2009 £ 20 5 2017 SEOFFE
Wz H TR L. NERSZZEE, FEIL 40
WS T4 E T O ERMBHERRIC X 5 EFREMZ 210
LHERTH L. 7rr—1, MEE, Mgk brmdt
DIF IR DME ) TH 5900 R L ) UAE
(7 L7 F = UHiEfE s mg/gCr) ZEMfi L7z, MMk s L
TF= ALY, HARBRERTA K4 21> T
EXRERAIEEE (estimated glomerular filtration rate ;
eGFR) % &I L7z [ eGFR=194 x Cr " x 44
(x0.739 L oH4) 12,

oW 5, UAE 7— % O\ b OZRNT 55 5 B
L7z, FOREHR, 2009 4205 2017 4E F TOMHT &
ZEn < 3,089, 2,998, 2,695, 2,879, 2,906, 2,985, 3,141,
3132, 276344 TH -7z,

WREtEET

7= F L £ B S, F 7ok g (25", 751,
T/ n (%) TR FEIEBSAT S UAE & ikl
5 (Triglyceride : TG) (% Log Z2#2 L 724812 H kb 72
(£ 2N, LogUAE, LogTG). €512, UAEIZ 32D
H7ra)—(EET VT I v <30mg/gCr, W7 V73
¥ 30~2999mg/gCr, k& IR >300mg/gCr) 254
L7z BEE BMI 25kg/m?BA b & L7, B & 140/
90mmHg DA I F 721G BEIESERR AN & 0, BEIRG 13 22 s
4% 126mg/dL BL_E % 7213 HbAle 65% P b % 721388

=%
oy
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JRIFEEMRAIC X, % LDL gl LDL 140mg/dL 2Lk
7 IRE AR R I X D e L 72,
ZHHEDLGUAE 2 L NICK TV T I VIRAT I
) — %N, 4ER, BMI MUE, B PRECHHREENR O
WCFNFNOEREE D L0, FREORENLEE
03T TGS L7z, DWW, 2009 4E & 2017 4E D235
2BV, EZHHE 531 X' 72 2558 £ & 2,232
& CAE G S ORI % JEE U 22 B ir 2 11 - 7. fat
FEMNTIZ1Z SPSS (ver.20 for Windows, IBM) M L,
A EKHEZ p<005 (Mif) & L7

#w R
113 2009 4E2 5 2017 4AEDRFEMES 2358 DFEAR
HOHRZRLIZBDTH 5.

DX BREFMTRT VT I VR OHER & a3
%%, LogUAE, =7 )V 7 X VIR OB IZFRAEM I T
T A % RO 72 (Wb P<0.000D) (K1), —J5, IE
WTNT I VIREOHEINT 2 Ear R ens: (P
<0.0001). BEPESRCIRBEICAEEREMIZIR SN2
7o B2 SOMAE Y R 7 BEOHER EZ RS, R LA
1) (P<0.0001), MG & OEIME, 5 LDL HLfE D4
BRI CTH - 72 (VTR P<0.0001). 72, BE
RIG OB —E DM IZED SN % h o7z (P=
0.1696). V) A 7 fREEOMIEDOZEAL % A B &, W I
JE, 2SRRI CAHE R P L Y FidEo$, HbAlc 12D
WTIIAE R T RMER (P<00001) %3872, BMI,
BRIAIME & LogTG (& EAEM (W3 hd P<0.0001) 12
Hotz (X3).

eV T 2009 4EA 5 2017 4F £ T OANEEEE OB HEER
DR Z WS 5 &, BIE, BERM, & LDL IED W
FTNHHEEE AN EZRED (FD., TVTI VR
7 T —BIOEIE, BRI, & LDL MiEZ L Eho
BRRORZ AL E (M4~6), WTFROBEHBERY, 1IE
W NTMET VT I AT 3 —CHEER LAEN %
RLU7z. BEAVEEBEREETIZ LDL iR 0 & L AMEm %
BTz,

%213 2009 4F & 2017 SE IR MZ B EH ORI %
iy, MR L 2SO CHKLAZDDTH 5.
2017 4£ Tl 2009 4RI I, AEHREASES < BT 0O BHBE AT
WIZH D ST, BGHIME, HbAlc 134 FI Il 2 R
L72(WFhd P<00001). & 512 LogUAE 134 &I 4%
fliz R L7z (P<0.0001). FREICBIL Cid LDL &A%
AR B N7 Hr o 7253 (P=04885), LogTG 134 2wl
2R L7 (P<00001). R VT I v h 5T —0E%
W&, 2017 4E Tl 2009 4F 12N, IEHT VT I VRO
BAPE 13 A R < (P=0.0006), M7 V7 I v OMER
AHRENEA 5 72 (P=0.0014). FILE, BERAE, BRE R
FETGIEERIE 2017 4EC 2009 EICHERVFR S FREICHE L
7o TWiz(ZFhZh P=00007, P=0.0001, P<0.0001).
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logUAE
2.5 p for trend
<0.0001

2
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1
0.5
0

2009 2010 2011 2012 2013 2014 2015 2016 2017

WMETNT I VREE
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5 p for trend
S <0.0001
7
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1

0

2009 2010 2011 2012 2013 2014 2015 2016 2017

X1

Fiin
p for trend
<0.0001

27
26
25
24

2009 2010 2011 2012 2013 2014 2015 2016 2017

YERR

p for trend
=0.1696

40
30
20
10
0 0

2009 2010 2011 2012 2013 2014 2015 2016 2017

20

-
o

o

X2

z B

AWFFE LD, RN OSBRI B W
T, 2009 fELARED 9 4EM o UAE K THIMICH 5 Z &
AIRENT. BT, WMETIVT I VIREOHEIGE
BTFBENLYE, IEETVTI VIREOHERIAEELR E
A ML Y FZERLE UAE OFERKTR, @z
ZBAL L7z, 2009 4E & 2017 SEDZ B EEB O TD

hed

2009 2010 2011 2012 2013 2014 2015 2016 2017
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EET7IL7IVBE  pfortrend
<0.0001
9%
935
93
92.5
92
915
91
90.5
LN
2009 2010 2011 2012 2013 2014 2015 2016 2017
BEMERREE
10
p for trend
8 =0.5584
6
4
2

c M m W AN e W Em

2009 2010 2011 2012 2013 2014 2015 2016 2017

LogUAE, 773 — B DR

p for trend
<0.0001
o0 p for trend

<0.0001

2009 2010 2011 2012 2013 2014 2015 2016 2017

IS
oS

w
S

N
S}

—
o

mLDLIMEE

p for trend
<0.0001

2009 2010 2011 2012 2013 2014 2015 2016 2017

LAY R 2 BHEE DR

MRS Nz, T V7 3 VIRIE, W, DR B &
TFUT2ENINA T = —TH DY, KWIEOM L
&, BEN ORERZZZEEFICIRE, IS 202,
T, OB IERE Y A 7 I RRAEINICH B Z E 2R LT
Wb 2008 4 & D KFERZ G ), EREZIE TR O
AL H DR EPFROOND L)1k o72Y. b,
HICRZZZER WML T RENL, WY A7 FHITHL
B R AREANAZAT, AL 2 TR 500D #lAHHE
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p for trend 1 p for trend
238 <0.0001 =0.616
23.7 132
236 130
235
128
234
233 126
e 124
23.1
122
23
229 120
2009 2010 2011 2012 2013 2014 2015 2016 2017 2009 2010 2011 2012 2013 2014 2015 2016 2017
HbAlc
o Béoorst;end p for trend
e o <0.0001

©
N

93.5 5.85
93 5.8
5.75

92.5
5.7
5.65

91.5

2009 2010 2011 2012 2013 2014 2015 2016 2017 .
2009 2010 2011 2012 2013 2014 2015 2016 2017

DBP
p for trend LogTG p for trend
76 <0.0001 <0.0001

4.6
458

74
456

735
454

73
0 452

725
72 45

2009 2010 2011 2012 2013 2014 2015 2016 2017 2009 2010 2011 2012 2013 2014 2015 2016 2017

LDL

126 p for trend
=0.331

22| | ||| |
112 | |

2009 2010 2011 2012 2013 2014 2015 2016 2017

S
3

&

>

=

3 LIE YD A Y SREOHER

EE p for trend WETNT IV p for trend ENEAR p for trend
=0.2621

<0.0001
60 60

55 55
50 50

45 15
40 40
35 35
30 30
STRRRRRR N
20 20

N

2009 2010 2011 2012 2013 2014 2015 2016 2017 2009 2010 2011 2012 2013 2014 2015 2016 2017

=0.0006

80
75
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65
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. 1111
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2009 2010 2011 2012 2013 2014 2015 2016 2017

R4 7LNTIVIRAT T =7 b AR MEBRR OHER

o for trend = ’=
= 20.0001 WETILT I
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0 | 0 I I I | |
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,_.
o

2009 2010 2011 2012 2013 2014 2015 2016 2017 2009 2010 2011 2012 2013 2014 2015 2016 2017

N p for trend for trend
ZB 20,0001 BIEEAR P 05597

60

50

||| AO | ||

2009 2010 2011 2012 2013 2014 2015 2016 2017

w
S

n
o

-
o

5 TNTIVIRAT I =5 ATHERIGE R O

EINTWD. 51T, 2014 12T T — & NIV AGHHIDS
WRESN, FEZT— 5 %, WIUE, R, MR
WAE 7 & O F R AT BERAINEOSIIE L,
OFFELE FHIL, W, CEEEDO TR & 7200 #
AHRHITbND &Ik o7, AFZEOM I, EHHTIZ
BB INL—HOMBEBRD, W2 OBIRBEAL

PERBIE ) A 7 OISR Z FF T A W RetE %2R
LTwW5,

T TOBEIITIIZEA S, UAE 281 &4 5 EH &
LC, I, b, IR O LA S A% o Tw
%' —7, LDL OG5 1EBETIZ 2 v, 2009 4 & 2017
EDZHHEOHERIFEZ Wik 3 2 &, 2017 4TI,
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E&E p for trend
<0.0001
5 35
30 30

2009 2010 2011 2012 2013 2014 2015 2016 2017

g

HE

25
4
20 20
15 15
10 10
5 5
0 0 0

2009 2010 2011 2012 2013 2014 2015 2016 2017
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p for trend
=0.0003

e

p for trend
<0.0001

2009 2010 2011 2012 2013 2014 2015 2016 2017

60

S

w
S

N
S}

=
15}

6 TITIVRITI) =05 AIREREEREROIER

£ 2 2009 4F 2017 4EJE Il 2 25 O BR R
2009 2017 P

BB ERE, n 2,558 2232
AR 61.6=12.1 65.3=7.4 <0.0001
B, n (%) 1,046 (40.9) 983 (44.0) 0.0277
BMI (kg/m2) 23334 238+35 0.0003*
SBP (mmHg) 132.0+20.1 1283 +15.7 <0.0001*
DBP (mmHg) 749+114 758+99 0.7025*
HDL (mg/dL) 625+158 61.4+16.0 0.4129*
LDL (mg/dL) 122.3+30.8 122.6 +30.3 0.4885*
ERE (mg/dL) 92 (68, 125) 99 (74, 139.8) 0.0003*
LogTG 45+05 46+05 <0.0001°*
UA (mg/dL) 49+12 52+13 <0.0001*
FBS (mg/dL) 93.7+183 945+164 0.6026*
HbAlc (%) 6.0=0.7 58+0.6 <0.0001°*
UAE (mg/gCr) 84 (59, 139) 46 (29, 87) 0.0895*
LogUAE 2309 1711 <0.0001*
E#HTIVT I (<30), n (%) 2,319 (90.7) 2,078 (93.1) 0.0006*
WETIVT I Y (30~2999), n (%) 216 (84) 139 (6.2) 0.0014*
BEEAK (>300), n (%) 23 (0.9) 15 (0.7) 0.2365*
eGFR (mL/min/1.73m2) 785+16.3 725+14.3 <0.0001
A, n (%) 722 (282) 743 (33.3) 0.0023*
FIE, n (%) 1214 (475) 1,118 (50.1) 0.0806*
FEEAIARE, n (%) 748 (29.2) 844 (37.8) 0.0007*
BERIE, n (%) 333 (135) 324 (15.9) 0.2426*
BRI IR HESENRA, n (%) 133 (5.2) 193 (87) 0.0001*
# LDL IijE, n (%) 1,028 (40.2) 1,165 (52.2) <0.0001*
B R REG TR, n (%) 401 (15.7) 653 (29.3) <0.0001*
Mean +SD, median (25", 75") or n (%)
* AR, TR & A

UAE OFEZIKT &1L, i, MEE2RELTHIAEE 2017 4 F CHFICHIML TWwWab, @B E 2RI L

AEEAILE, HbALC AR LT 5. SOIE,  ZWHTCh, 21083 £ 312, 2000 4424 L 2017 4

UAE 2SMiUE, M L <OV < ARFE 3 % & oz o ik BRI AR ER (29.2 vs. 37.8 %, P=0.0007), HERIE G

—H9 5. —J5, IR 2017 4 THEIE
UAE OZAL L 3B 2 /R L2 2 A6, I, MfE 2
YhE=VO X ICEMIC UAE OK T ICBIfR L 721 ik
IR EE 2 S,

ZNTIE, 2, 2017 4ETUE 2009 4EI I, IE R 1
BEa v ba— i LT\ b 00 ? 2017 O LT
LX) ERCTHmENL N LS, MERHEAHIzE L
HEAT A EBHNMEING. ZOBG % SHNICHY
L9 ABI% L LTHBEROM EAFEZONL. £ 1ITR
SNB L), WL, HERWE OHH AL 2009 45 5

% (52 vs. 8.7%, P=0.0001) & HICHEICHE L o TWab.

CORERIL, FEROET VT I VLR LVOKT, AL,
DIIAEFERE ) A 7 OGRS, TEHEER O R AR D THEHE
Ze el % Fe gz U 72 W REME & R0 ?é BFI2, 2015 4ELLR%
UAE O FHIAIDBZEHTH D, 7 — & NIV AFT A3
BRSNS s %,

LDL L ~\Jbid 2009 4 & 2017 4ECTH S V. 20
Z L, HEN oS ZZEEMIBWT, UAE & LDL
OBIFRIZME R MAEE ST B L 2w L AR LTB
D, ShFEFTcoHBEL PE LAV, LDL Oa#EED 2009



TS FFERBZZEICBT 2R T V7 I YPRHE MR LOmE Y 27, hHEE OBk - BRI 69

2D 2017 AT T—BLTEA LD, Tl
(&, IR, BERRGE & AR, BRESVEE SN T 5@
Y FFPITCTHD SN2 EZRIBT 5D O L4
ENA. BERFIEOHERNP LA L2 0b o T,
LDL 2SAVE Td - 7= BLHII A 7228, MiG 0 AT H3 i
ORFEMB LIRS EZ 5N 5.

PAVEEH IR 300mg/gCr #BR AEEDOT VT I ¥
R BT HHEETH LN, ZOHEIX, BEMI—ET
HY, WET VT I VRO XD HRFEAEINERRD Do
7o, ZOEKIAHTH BH, D)EIERZOWE, HiHH
W ZERLTH PR hrdE L2, 2) S ERIC
AL 2 WIS T, AHANIEIEL TW S (Bl 213,
B RO & D EFRVSREREERE), 7 EOWREENE 2 5
na5.

AT O DOBEAEND 5. E—IT, AWFZEIX
WERZZLENROMED 20, WRENE T TIERA
TELholz. HEoT, WhkLEEE, FEIRBIHRE
BEYREMICT VT I VREZE T EE 0L OREER
ENTIECTEX h ol BT, ZoORBIEREEKOIR
WE MY b Tld ey, BRI g
JiFH I K AUZERE 20 42 5 1K 28 4F DS i %
FEIL 42~467% FRETH DY, L7205 T, WHE D}
SERIMEZESZLTCVAY. IRETORETL MmN
ENTWAHED, #2222 HHEREZTRVERICIE
N, AR, B, DR EIE ) A 7 SR,
o T, ARWIZEOKIE, HEREKOREEEZ KL T
LI TRBEVI LICEESLETH L. F2I, A
WESEORREEHLNITEI L3 TE R o7. L
RO X HZ, FrEsintt, EEL P00, x
R v 7YY FU— AR ZEDO TR % g bl
RERZDHHEAADI L, ZOMOATTE BRI 54
WWUGERED S HIGROBEEDO b LiTbTws. £
DEHBREHL TNV T I VROBEIBIIZAN TH 72k
HMSINDDZDOL) LB LFMT LI LIETE R
Moz W, MOEELRI L TH S, UAE DT
A3, M, OB BISIE DK T2 D e A3 72 & DT,
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Relationship between Trend of Urinary Albumin Excretion and Cardiovascular Risk Factors or
Treatment Rate of Life Style-Related Diseases: The Watari Study
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Japanese government initiated nationwide health check-up system (Specific Health Checkups) in 2008,
which was primarily aimed at early detection and intervention for people with metabolic syndrome to prevent
new onset of life style-related disease. We continue to measure urinary albumin excretion (UAE), a measure for
endothelial damage and prognostic marker of cardiovascular events, in all participants to this health check-up
in Watari town since 2009. The aim of this study was to examine the trend of UAE after initiation of the novel
health strategy and its relation to treatment rate of life style-related diseases. We examined the data of this
health check-up from 2009 to 2017. Anthropometry, sitting blood pressures, fasting blood and urinary albumin
to creatinine ration (UAE) from morning spot urine sample were examined in all subjects. Annual change in
each variable was examined by trend analysis. To further confirm the results, we compared the data between
2009 and 2017 using analysis of covariance. Both Log UAE and frequency of microalbuminuria showed de-
crease tendency (p<0.0001 for both) while the frequency of normoalbuminuria demonstrated increase tendency
(p<0.0001). Both age and body mass index showed increase tendency (p<0.0001 for both). Treatment rate
showed increased tendency for hypertension, diabetes and dyslipidemia (p<0.0001 for all). After excluding com-
mon participants (19.2% of 2009 members), we compared the data of 2009 and 2017 adjusted for age and sex.
Log UAE, systolic blood pressure and HbAlc were significantly lower in 2017 as compared with 2009 although
the body mass index was higher in 2017. LDL level did not differ between the two yrs. Again, treatment rate
was significantly higher in 2017 than in 2009 for all life style-related diseases. In conclusion, UAE level of the
participants to the health checkup showed significant decrease tendency following new health strategy. This
favorable phenomenon was associated with a significant reduction in systolic blood pressure and HbAlc level,
which might be attributed mainly to increased treatment rate of hypertension and diabetes.

(JJOMT, 68: 63—70, 2020)
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