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ORIGINAL ARTICLE

Secular trends of the impact of overweight and obesity
on hypertension in Japan, 1980-2010

This article has been corrected since Advance Online Publication, and an erratum is also printed in this issue.

Masato Nagail»>?, Takayoshi Ohkubol#, Yoshitaka Murakami®, Naoyuki Takashima!, Aya Kadota®S,
Naoko Miyagawa', Yoshino Saito!, Nobuo Nishi’, Nagako Okuda®, Yutaka Kiyohara®, Hideaki Nakagawa!?,
Yoshikazu Nakamura'!, Akira Fujiyoshi!, Robert D AbbottS, Tomonori Okamura'?, Akira Okayama'?,
Hirotsugu Ueshimal* and Katsuyuki Miura® for the NIPPON DATA80/90/2010 Research Group'*

The prevalence of overweight (body mass index (BMI) = 25.0~29.9 kg m~2} and obesity (>30.0 kgm™2) has been increasing over
the last several decades in Japan. We examined trends of the impact of overweight and obesity on hypertension {systolic/diastolic
blood pressure > 140/90 mm Hg or antihypertensive drugs use) using four national surveys in Japan, from which the participants
were randomly sampled from the entire population. Study participants aged 30-79 years were selected for each survey (10370 in
1980, 8005 in 1990, 5327 in 2000 and 2547 in 2010). The results showed that the impact of overweight and obesity on
hypertension had increased significantly (P=0.040 and 0.006 in men and women, respectively). From 1980 to 2010, the
multivariable-adjusted odds ratios for hypertension, comparing overweight and obesity with normal weight (BMI = 18.5-24.9kgm
-2), went from 1.84 (95% confidence intervals: 1.64, 2.28) to 2.82 (2.07, 3.83) in men, and from 2.37 (2.05, 2.73) to 3.48
(2.57, 4.72) in women. Most of the association was observed in overweight participants, as only 3% of the Japanese were obese.
In addition to the relationship between excessive BMI and other adverse health conditions, the rise in the association with
hypertension increases the urgency in addressing weight control. We rieed to address the overweight and obesity epidemic.
Hypertension Research (2015) 38, 790-795; doi:10.1038/hr.2015.81; published online 16 July 2015

Keywords: epidemiology; Japan; obesity; overweight; trend

INTRODUCTION

Cardiovascular disease mortality, especially stroke mortality, has
decreased dramatically during the last several decades in Japan.! This
tendency has been attributed to a decrease in the population’s blood
pressure level ' A major reason for this blood pressure decrease is
considered to be the reduction in salt intake. In northern Japan, salt
intake had reached 25 g per day in the 1950s.* However, it had decreased
to 10.5 g per day in 2011. In addition, the prevalence of overweight and
obesity, which is another determinant of hypertension, has increased. >
Particularly in men, this prevalence has almost doubled during the last
several decades. Even though the trend in blood pressure level has
decreased,® the prevalence of determinants of hypertension has
changed®® The impact of each determinant on hypertension may also

have changed. For instance, Nakamura ef l.'° showed that the impact of
overweight and obesity on hypertension had increased between 1980 and
1990. However, recent long-term trends on the impact of overweight and
obesity on hypertension have not been studied.

In the present study, we examined long-term secular changes on the
impact of overweight and obesity on hypertension using data from
four national surveys during the last 30 years in Japan.

METHODS

Study participants

The National Integrated Project for Prospective Observation of Non-
communicable Disease and Its Trends in the Aged (NIPPON DATA) is a series
of cohort studies conducted using the third National Survey on Circulatory

1pepartment of Public Heaith, Shiga University of Medical Science, Otsu, Japan; *Radiation Medical Science Center for Fukushima Health Management Survey, Fukushima
Medical University, Fukushima, Japan; ®Department of Epidemiology, Fukushima Medical University School of Medicine, Fukushima, Japan; “Department of Hygiene and Public
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Research in Asia, Shiga University of Medical Science, Otsu, Japan; “Center for Intemational Collaboration and Partnership, National Institute of Health and Nutrition, National
Institutes of Biomedical Innovation, Health and Nutrition, Tokyo, Japan; ®Department of Health and Nutrition, University of Human Arts and Sciences, Saitama, Japan;
9pepartment of Environmental Medicine, Graduate School of Medical Sciences, Kyushu University, Fukuoka, Japan; pepartment of Epidemiology and Public Health, Kanazawa
Medical University, Ishikawa, Japan; **Department of Public Health, Jichi Medical University, Tochigi, Japan; *2Department of Preventive Medicine and Public Health, School of
Medicine, Keio University, Tokyo, Japan and 13Research Institute of Strategy for Prevention, Tokyo, Japan

143ee Acknowledgement for the members of The NIPPON DATAB0R0/2010 Research Group.

Correspondence: Dr M Nagai, Radiation Medical Science Center for Fukushima Health Management Survey, Fukushima Medical University, Hikarigacka 1, Fukushima
960-1295, Japan.

E-mail: mnagai@fmu.ac.jp

Received 12 November 2014; revised 23 April 2015; accepted 27 May 2015; published online 16 July 2015



2. Mo L AT a— VEE L EY - B OSSR - NIPPON DATA 76 A 7x
30 FEDHER

W%
Uiy ik
WS 1%
W5 1%
o %
W
WA
WrgEsr s
ey
ki
Ui vag i)
WrgEs s
IR A
WrEs A
BroamERE

$m| B
BE #®z
HR SERK T
R R
B M
WEE BTy
Rt fRaE
BHR A

FIl R
FIE 3

PUNCS
Y S
Nat=NIN
Rl B

=W Rz

(ERER R FERESESEHEE  BhE)
(ERERR RIS ESTEE 200

(EARERR RS ERHRE  AE2ER)

(B IESRBREEEME ORI ES B
(WHEERRFE2ELREAREEZETMN  SMEHE
(BEER RS E R NRAEEEM KEbE)
(HEARFEFMRMFERER 202
(FUNRERZREFNERRREES DS 20%)
(EREFRFRSEENIET  IWEER)
(BREBRRZET VT EENFEE & —  FHEHEER)
(R RZEEEMEE RN EERE 200

(B EREREEFMEEFAREESE  2d0)
(BRERRET VT EENEE 5 — FEER)
(EIEBER PR 57— AR

(HREER R SEFREARMEEFTM  20%)

NIPPON DATA80/90/2010 #4557 v—=7

AR |
BET v 74— LEEREROBEOHBIZH LA TRV, APETIER 2 VAT B

—/v (10) IZEH L, TCREE & EERUEBOBEDHBZ WAL MY D,

(Wl iE]

NIPPON DATA (ND) 80, 90, 2010 R UM b RTEIRFRARBEFERRE & Ak 12 FEERRER
& (FFHEE DY TLUT 2000) Z AV e, TC BiEE 13 220mg/dl LA L, AR BMI 28 25kg/m®
PIE, 381X 18.5 ke/m? BL I 25. 0 ke/m? SRiM. MWL 18.5 kg/m? Kl & EE Lz, BHE
a2 IC BEOFE, BASEE ML & Lie VAT 1 v 7 EURSH 247>, NDSO, ND9O,
2000, ND2010 @ TC BEDER S L ITER O v XibZRbiz, TOE, EHhz L gL
LicAdy Xt (870 2), BB, BE, &% (R 3 ¥—8IE, S, ~eafls
PAER) . EEIBIE, BELERROFELELEL Licd vy Xt (874 3) bEE L, #

Mzl SPSS & v i,



(R

ND80, ND90, 2000, ND2010 DfEWG DA v Atk (BHEET A1) X, ThTh 2.15 (95%1F
FEXE 0 1.80-2.58), 2.42 (2.04-2.88), 1.51 (1.23-1.86), 1.11 (0.85-1.44) Th o7z,
ZOEAITET NV 2, 3 THRKETh o, ELETHLRBEOEAN A LN, TRbb,
ER DAy RHITEVWED b L0 a3 <R R b, —F T BE DA v XX 1. 00
L VEP T, ERERDITH ST L 00 I3 ERBS RO,

[FEsw] LAANE TC BB L BT A OB, JBR L IZIEEDBENR HoTeds, EREREDIT]

of%@%ﬁm%<ﬁ01mkc

# 51 Bl H AREBR TIHFESFWES KIKM 2015426 A 2627 H  RRP&E



3. BBREIBITA L =2 LV AT u— VEHOHER & 7 OEEERK OB ZHMET
NIPPON DATA - fEER 2R B BB E 2 W =& — # 84T, 1990—2010 4E

WsmhE Ak BEE  (BEERKREMSEESEEAREETRMN  SEEE)
WrsHEE BE B2  (ERERRKEREFRGSEZEE #99)

ety EE TR RE  GEASRFRFEHELEETE R

ML HEE BR OB (UNRZRFREFFERRREEZDE  #%)
wroesatEE )il FHE (@REFRKFREEZEN BEEE)
WoemiE FR I (BEZBREEFHEEZAREEE B
W E HEE O# (BEERRFAESEFBEAREEFEN  HEER)
g EE PAE X (WEERBKET OTEFRTE 5 — FFEHERR)
Wt E  RAGRER (FRRXFESHBEEFARBEFHEE 2d2)
BrZEssHEZE MR BFE  (BERBRRZPEFNEEZAREESY 2
W E LR B (WEERKET VTEEMREC S —  FEERE)
WrtsyEE Ml B (EEEERTHHEE L &— KRK)

TR = R EWEERRFHSEFEEARGESRMN #2)
NIPPON DATA90/2010 #f%E 7 v —=7

[ 2] High-density lipoprotein = AT w—/, (HDL-C) [ZBIIRIE(LIC S+ AIREHR
FTHDH, BHRECBITAEFESBEOBKILIZIDL-CHEIZEELZRIEL WA EEZ DN
5, DL-CHECHBEBIOFDOEEZERZRFTT A 2 L IIAREELEETH S,

[J5#] NIPPON DATA (ND) 90 (1990 4E). % 5 RIBEERSSABEMTIZE (20004F), BI W
ND2010 (2010 4F) &ML 7z, EfEAihH SN/ 300 K O—RERS & 14458 £
(30—95%%) ZOMTEHRE Lz, 1990—2010 £F TO 20 FERICRT 5 ERHFRE HDL-C F
PHEIR X O birth cohort Bl HDL-C SEBMEDHER 3k /-, HDL-C EICEIET A ERIT. BF
FDOEE, body mass index (BMI). HUWEfE, BREEIE (B - 2%/HKN - 25/BEL
B, EEE (&E-26/BEKM-2A/80E), BEFBEE L, —BEEETAER
WT, FERERMS DL-CEELRICRIETTEEEZRN L, $£72. 1990 SR 5 HL-CE
T AEBEROFEEICESEERXEZRD, Zh kv 20004, 2010 F£0 HDL-C FH)
A HEE USEHENME & bk LT,

[FE55R] 487R%E HDL-C SPMEN 20 £ CTH ZRICHFRBICER LT (B: 50.4—57.0
mg/dl, #: 56.9—67.1 mg/dl, BAcILITMER P {E0. 001), FEFERBIDOHTRER b FER
ToH o7, Birth cohort BIDAHT TIX LT OHAENR TMERCEE > HDL-C EHED LH %
T, ot T HDL-CE EF 0O 14%C >V CBEAI O E K CEBIEIRETH v . BMI DR
T, K - EFHEEOEMAEELE L W, BECHBEMOER%ER T 5 & HL-CEIX
LA T L, HOL-CE EF~ORMEROEENRE 2 b, 1990 F£5 —F 1ICES<BE
MOBEROEELZR UERFR S HEE L7z 2000 ££, 2010 4£0 HDL-C SEHE 138 hME
N 72 ro Tz,

[#55E] A EO—BRERIZEIT 5 HDL-C EHEIZE L & biBE 20 £ CTF L EHEM
WKH BN, ZTOBEROKESIIARFE TR LER» > mRMEROBEN IR IS,

E51 Bl HAMRBFE THEEEWES KR 201546 A 26-27T H RBEDH



0. SIEHEHRE

3 NIPPON DATA2010 t&EBr& TR




1. TRIULENY U LADHERPIMELITT FI UL/ BV T AKD

BEEEK . NIPPON DATA2010

BB AE B OMT (WEERKFHSEEREARGEEFTM  REDE
mEsEE  REFRET (AAREHZERZEARMZENERERRFR HER)
BrgsEE Pl FE  (GRERKREREGESNEN EisdR)

mEHAHE  BR ER (USRI REREEEFRERENAFEOE
MEmhE  F Rt (BRBRFERFRESFRETANERSERERTERE M)
WEBNE g 2 (BRERERFRESFVRETANERBERERERE 2R
WEEsHEE W [k (ENZAFZERRSEIE AR SR A - 5T - SRR ERESESE Y- WI-R)
WREwmHE BE # (WEERRFAEESREAREEFRMN  HER)
WRASEE KARER FRREEFDEEZLARBESEE B2

BrgEoEE FIE X WEERRET DT EENE L F—  FEEER)
resaEE N B8 (BERBRFEFDEEFAREGES B

MEsHEE bR W WHEERKRET VTEENRR - BEHER)
BrgEsEE Bl B (EEEERTFHMEE 2 — KRB

MREARE ZH mz FEHERRKEESEFREAREEFTMN 20

§=1:0)|

BEBREORD &IV U LAEBREOHEINE, BRBEECELEDTFHOLOOEERGR
ThHbdH, OB L L TET P7 AOBEOBBRIIRER VD, BREOEBIREZHLITHY
T ADOEBRARDOEFIZED L ) REERH 0O ONTOFREIIEEAERY, £IT, K%
T, 2010 FFEEER - RERE L BT L TERERREA ZXEIZThi 7z NIPPON DATA2010
BIMEITBT DHEERT Na, K FEHER LU Na/K HIC BB 4 2 BRI OV TRE L,

[Hik]

TRk 22 EERERE - RERBICA DY TEBINZ BEREBFROTHICET 5#7& (NIPPON
DATA2010) | OEMED > LIRHREEREH Liz 2,761 A(B 1,179 A, & 1,682 N&xtgL L
7ro BERRRT Na, KHEHHEN S HBRA(Tanaka T, et al. J Hum Hypertens. 2002) % W THE
24 BEIRFHHEEEZEH L, #E Na, KEEHER IO Na/K (L BEARBME (Ffs, B,
HEHM, BERER, EERN, REEOFE, HFEES, €) o THElicks L, BEER
WOWTERRSITZ AW TRE L,



[#E#]

HEE 24 RERR X 32 T VBRI ENY, BADIEIZ Na: 176 mmol/H, 172 mmol/H, K : 42 mmol/
H, 41 mmol/H, Na/K I : 3.62,3.66 T HE)TH o7, BAEDBEL, BTV TREE
EHZFRE L THRFFT MY UL (B=7.121, p=0.018)I L U $HZEHE Na/K Eh(B=0.189, p<0.001) & ITED
BE%, AU UL EE AOEEPR=-1412, p=0.021)&/R Lz, BEEIZ, Bkl bIIKER
ERELTCLAY vLHREE E EOBEEL R LB, B=2.242, p=0.001, Z{E; B=1.651, p=0.009),
F7z, REEH Na/K L & & OBEEFEHE; p=-0.136, p=0.005, Z; p=-0.175, p<0.001)% 7= L7z,

[f&am]
BAA—BRBZIZRBWT, FE L BEEIL, #E 24 R THEED DHE U ERIBRET

BLOEAY U LER ML UTEEE LTV,
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Factors related to urinary sodium and potassium excretion in Japanese: NIPPON DATA2010

Naoko MIYAGAWA, Nagako OKUDA, Hideaki NAKAGAWA, Masayo FUKUHARA, Hideshi NIIMURA,
Toshiro TAKEZAKI, Nobuo NISHI, Akira FUITYOSHI, Takayoshi OHKUBO, Aya KADOTA, Tomonori

OKAMURA, Hirotsugu UESHIMA, Akira OKAYAMA, Katsuyuki MIURA, for the NIPPON DATA2010

Research Group

Introduction: Reducing sodium intake and increasing potassium intake are established essential measures
for the prevention of cardiovascular diseases and hypertension. Sodium intake in East Asian populations is
still higher in the world. However, there were few reports on the characteristics of individuals with high
sodium intake or low potassium intake. The aim of this study is to investigate factors related to urinary
sodium and potassium excretion in a representative Japanese population from the National Health and

Nutrition Survey.

Methods: This is a cross-sectional study of 2,761 men and women (1,179 men and 1,582 women, aged 20
and older) (the NIPPON DATA2010), who participated in the National Health and Nutrition Survey of Japan
conducted in 2010 by the Ministry of Health, Labour and Welfare. They participated from 300 randomly
selected districts from all-over Japan. Estimated 24-hour urinary sodium (Na) and potassium (K) excretion
was calculated using Tanaka’s formula (Tanaka T. et al. J Hum Hypertens. 2002; 16: 97-103) from casual
urinary mineral concentration. In order to investigate the association of factors with urinary Na, K and

casual urine Na/K ratio, multiple linear regression analysis was performed.

Results: Means of estimated 24-hour urine mineral excretions were; Na 176 mmol/day and 172 mmol/day,
K 42 mmol/day and 41 mmol/day, and Na/K ratio 3.62 and 3.66 (geometric mean) for men and women,
respectively. In men, current smoking was positively associated with urinary Na excretion (§=7.121,
p=0.018) and log-transformed Na/K ratio (8=0.189, p<0.001) while it was inversely associated with urinary
K excretion (B=-1.412, p=0.021) after adjusting for confounding factors. In both men and women, high
education status was positively associated with urinary K excretion (men; p=2.242, p=0.001, women;
B=1.651, p=0.009) and inversely associated with log-transformed Na/K ratio, (men; p=-0.136, p=0.005,
women; p=-0.175, p<0.001) after adjusting for confounding factors.

Conclusion: Non smoking and high education status was independently associated with lower sodium and

higher potassium intake, estimated by urinary excretion, in general Japanese men and women.
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2. BERA—BRERIZBIT2EREER & BH#EDEEE : NIPPON DATA 2010

WRHAE FH E (BESBRZFEZHEFREMAE ¥ — BB
W HEE MR X WEERKZET VTEERR L ¥ — FEHEE)
WamEE RE REF (AHRERZERZARBSNERREEREN W)
WEHIE B MT  (WEERKEESESEREARELESTM IS
W AE b g (ESERERIIGEE v 2 — NA TN 75— ) ) —REHE EE)
WEmHEE ML #F GHRKEEFPSLSEFREERGHZLSE #i2)
WERAHEE BmiE B (WEESRFLSEFREARBESTMN B
W% IR BT (WEEBRKRELSEFBREAREESTMN  HTEE)
WawmhE ffiHF FR (FERRFERLEZEHARE ¥ — A0
WamhE BE 9 (BEERRFLSEFREARGEETRMN  HER)
WRSHEE KAR F8 (FRREEFREEFARBESRE 22
Broesiads BES 8 (@EETMIEERNEESRNEESR )
WresyiEs MR %  (BESBREERIEERAREGESE i)
WroEE BER # (UM RZRZEREZHARRREZDE %)
WesiaE B MR (WEERBKRET VTEFEMEESF— RBREER)
Broesiag Rl B (EEDERTHEIGE L — RE)

WRREE = Rz WEERKFLSEFBEAREAERM 2R
NIPPON DATA 2010 #5827 v—7

[E=]

1990 4RI EME S h i B REERED L VERBEBERREOZRE LS L Lt NIPPON
DATA(ND) 90 IZB W T, BEBAEERNHEARGEREE (eGFR) BMELEEST I ZLEHEL
R, ZOBIBWENEEOE A EEREIIS I ORBRERED O LA BT LV EH
LEETH -, 2010 EDEREE - REFAEOZHREEZXH L Lz ND2010 THIHREFEAD
EOEBREAEEHELTRY., HHFEEACERERZ KT DIEL B> T,

(B8]
BAA—RERICET 2B AEERE & BREOBEEIC O ERITT 5,

[Hi:]

ND2010 B epe7 — & 2 L WEE Th 5, ©X5E 2,891 40 5 b, 30 ki, BB
OEEERETHE, T—XORAFLEN U 2,498 4 (B 1,034 4. &k 1,464 4) ZEHTS
B L, BLAlcHSESY 1 AEREERE (%keal) KEIE, MOAL (Q1-Q4) THEL.



BZHOZEEFREILY eGFR HEB X U 95%EHE KM (95%CI) 2B H Uiz, 25K FI14EE . BMIL.
IVHERAIME, HbAle. BRME - BRI - BEENROA L L, oGFR BT B ABES2L 0HERIC L
DEHLE,

[#E#]

1 BYPSRE R EEREIIB % 14.3 Wkeal, ZME 152 %keal TH Y, FEOBEIMTHE, BE
HERBLUEYEEREOBIRENSHENT 2HEmER L (F1). REEEOBREICEL
T, B&kEb QI (B 10.9 %keal. ZfE 11.6 Wkeal) THZEEFRE T eGFR (mL/min
/1.73m?) ERZRLEL (B 78.7 (95%CI : 77.7-79.7) .t 81.3 (95%CI : 80.4-82.3)). fHEE
DI BITHEVY, 2 eGFR EITHRICIET L (Pfortrend <0.001) (F2), T/, W
BERHEOEREICELT, Bkl d Q1 (B 4.9 %keal, ot 5.4 %keal) THEEFTTELY
eGFR (mL/min/1.73m?) ERHbLEL (B 782 (95%CI : 77.2-79.1) . Z&ME 81.7 (95%CI : 80.8-
82.6)). BERENHEMT BITHEV, I eGFRBITERICIET L7z (Pfortrend <0.001). —H.
BYMEREOBREICE L Tk, £ TERESHEMNT DI, ¥ eGFR EIXTFEICIET
L7z (Pfortrend <0.001) 23, BHETIHEEREBAERD b oT,

[EZ%£]

AHRFEORERITBED NDO &2 ELEHOERFRORER & —B LR, 772 LEFTHE T
BEOED ] PERERKE 1kg Y-V 0BECTRLED, U4 BHERICLARPRBEERLRT
BEENLOHEEEZRANEZYTHR2E, ARRLITHCENRER D, £, FRNSEERER
LIRELECEDHEEAEOERE S eGFR EOMEEZRE L TV A HAEERE L bh, 48%BE
BIC X VERE LT 21T O RER H D,

S|
AARA—BRERICBVNT, REHER I CHEDHEE AEOBMENZWVIZ EBHEENCKT 2R
Dz, 7t L, AHROFHERIZ, BEHE CRERAESCEYHEEREOERENZ N LERBRL
TWABEIT»E LI, 5%, EMICEVBIML L@ EITd Z itk V., ERic i o8
FRVBRW ETOBRAERRE L BERECHEELZH LM LIZNEEZ TS,

%06 B B AE AR MRE Q01641 A 22 B, KFH) FHEPE



[F1] #EHBCRI>EREERE
Age (years) P for P for
30-39 40-49 50-59 60-69 70-79 80- difference trend
Male {n=1,034)
Number of participants 106 119 172 323 236 78
Total protein intake {%kcal) 14.0 (2.5) 13.5 {3.3) 14.5 (2.9) 14.6 {2.8) 14.7 (2.9} 14.5 {2.8) 0.003 0.001
Animal protein intake (%kcal) 7.4(2.7) 7.2(3.2) 7.8(3.0) 7.5 {2.9) 7.5{3.0) 7.5 (3.1} 0.566 0.714
Vegetable protein intake (%kcal) 6.6 {1.5) 6.3 (1.8) 6.7 (1.8) 7.1(1.7) 7.2 (1.6) 7.1(1.5) <0.001  <0.001
Animal to vegetable protein intake  1.23 {0.66) 1.25 (0.71) 1.30 {0.69) 1.17 (0.64) 1.13 {0.60} 1.15 {0.64) 0,121 0.030
Female {n=1,464)
Number of participants 223 174 270 400 299 98
Total protein intake (%kcal) 147 (2.9)  14.9 (3.1) 15.2 (3.2) 15.7 (2.7} 15.4 (3.1) 152 (2.7)  <0.001  <0.001
Animal protein intake (%kcal} 7.6 (3.1) 8.0 (3.4) 7.9 (2.9) 8.2 (3.0) 7.8 (3.5) 7.4{2.8} 0.146 0.746
Vegetable protein intake (%kcal) 7.1(1.7) 6.9 (1.9) 7.3{1.6) 7.6 (1.7} 7.6 (1.7) 7.8 (1.5) <0.001 <0.001
Animal to vegetable protein intake  1.18 (0.66)  1.30 (0.76) 1.14 (0.56) 1.18 {0.63) 1.13 (0.85) 1.02 (0.50) 0.027 0.016
[&2] WREDEERE:BHECRE
Total protein intake {%kcal) P for P for
Ql Q2 Qa3 Q4 difference trend
Male (n=1,034)
Number of participants 259 258 258 258
Mean total protein intake (%kcal) 10.9 (1.1) 13.3 (0.5} 15.2 (0.6) 18.2 (1.8) <0.001  <0.001
Age (years) 59.1 (14.4) 60.3 (14.6) 61.8 (13.7) 63.0 (13.1) 0.009 0.001
Body mass index (kg/mz) 23.7 (3.3) 24.1 (3.0} 23.9 (2.9) 24.0 (3.2} 0.383 0.222
Systolic blood pressure {mmHg) 134.2 {17.8) 137.9 (19.2) 137.5 (17.7) 137.8 (16.3) 0.048 0.010
Diastolic blood pressure (mmHg) 81.7 (10.0} 83.6 {12.1) 82.4 {10.4) 82.3 (10.3) 0.258 0.720
Total cholesterol {(mg/dl) 203.0 {34.6) 201.9 {34.8) 204.8 (34.7) 201.9 (33.8) 0.755 0.924
HbAlc {%) 5.35 (0.77) 5.45 (0.85) 5.53 {0.92) 5.62 (1.00) (0.005  <0.001
Current smoker {%) 36.3 23.3 29.7 26.0 0.007
Current alcohol drinking (%) 70.3 73.6 76.1 71.3 0.456
Medication for hypertension (%) 22.0 30.6 32.4 37.6 0.002
eGFR (age-adjusted) 78.7 (77.8-79.6) 76.4(75.5-77.3) 75.1 (74.3-76.0) 75.2 {74.4-76.0) <0.001  <0.001
eGFR (multivariate-adjusted) 78.7 (77.7-79.7) 76.4 (75.4-77.4) 75.1(74.2-76.1) 75.2 {74.2-76.1} <0.001  <0.001
Female {n=1,464)
Number of participants 366 366 366 366
Mean total protein intake (Y%kcal) 11.6 (1.2) 14.2 (0.6) 16.1 {0.6) 19.1 (2.0 <0.001  <0.001
Age (years) 57.0 (15.5) 58.5 (15.5) 60.5 (13.6) 60.5 (14.0} 0.003 0.001
Body mass index (kg/mz) 22.8{3.4) 22.7 (3.6) 22.6 (3.5) 22.8 (3.2} 0.870 0.688
Systolic blood pressure {mmHg) 126.7 (18.4) 131.5 {22.0) 131.5 (18.6) 132.0 (19.8) <0.001  <0.001
Diastolic blood pressure (mmHg) 76.3 (10.2) 78.0 (11.4) 78.5 {10.5) 78.3 (10.2) 0.018 0.006
Total cholesterol {mg/dl) 207.6 (34.7) 208.3 (36.4) 212.8 (37.2) 212.4 (35.4) 0.101 0.019
HbAlc (%) 5.35 {0.61) 5.41 {0.70) 5.45 {0.73) 5.45 {0.69)} 0.143 0.013
Current smoker {%) 8.2 7.7 7.1 3.8 0.079
Current alcohol drinking (%) 37.4 30.9 35.8 36.1 0.265
Medication for hypertension (%)} 19.7 23.8 28.7 26.8 0.028
eGFR {age-adjusted)} 81.3 (80.4-82.2} 80.7 (79.8-81.6) 79.8 (79.0-80.7} 78.7 (77.8-78.5) <0.001 <0.001
81.3 (80.4-82.3} 80.7 (79.8-81.6) 79.8 (79.0-80.7) 78.7 (77.8-78.5) <0.001  <0.001

eGFR {multivariate-adjusted)




