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Salt Reduction: A Key to
Better Health and Economic
Savings in Japan

@ =<1 Adult Japanese population
- (aged 40+ years)

! Excessive salt intake as a risk
factor for NCDs

! Rising social security costs by
2040

Policy scenarios:

« Scenario 1: Accelerating low-salt
diet adoption

« Scenario 2: Voluntary food
products reformulation

« Scenario 3: Mandatory
reformulation
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System dynamics model indicates that lowering salt intake could improve health outcomes, offering a pathway to combat NCDs
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Z by 7 KEB L OMBOBERIC LD EDO LS ICEBT 5055 L, X (S4) 1E, A by 2 b ofHE
NEEOERIZCEY PO IR ESNEIMER LTS,

Stock (z) = Stock (1) + / [Inflow(z) - Outflow(z)] dt (S1)
Net change flow = Inflow(z) - Outflow (z) (S2)
Inflow(z) = f (Stock (z), X(z)) (S3)

Outflow (z) = g(Stock (), X(2)) (S4)

Z 2T, Stock(@IEA TITHIT B A kv 7 OERRE, Stock(to) [ ZHHIRER tlZ B D R kv 2
Inflow(t)3 & Y Outflow(t)iZ A N v 7 ~Dfii Ads T OV OB E A2 KT, FITHBIZEE X(tt) 25 A K
> AT LT RER, g 1T TH 2,
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tHEEr 2. 2ERETNVCERLEZT—X#
o7 =2 %R LT 5,

# S1.2012 I I 1T B MR

MRz EoANm (BAL: TA) [5]

FnbEk (%) B (FN) ztE (FA)
<40 27,125 26,044
40-49 8,914 8,760
50-59 7,789 7,843
60-69 8,960 9,492
70-79 6.178 7,470
80-89 2,729 4,682
>90 333 1,194

7% S2. 2012 2 RIT DAFEMMBERR B O L O E) [40,41]

FlpER GR) FE-ER[40] BT (%/4F) BE%k41] BEIR (%/4F)
<40 23,639 1.854 x 10 -41,256 -3.235 x 10"
40-49 25,765 2.021 x 10* 21,719 -1.703 x 10"
50-59 58,350 4.576 x 10 11,125 -8.724 x 10°
60—69 155,479 1.219 x 1073 -3,593 -2.818 x 10°
70-79 286,048 2243 x 1073 =770 -6.039 x 10
80-89 410,567 3.220 x 107 -140 -1.098 x 10
>90 291,451 2.286 x 107 202 -1.584 x 10

XU HRP LOBEIREIL, 2012 FOMADEZ4REE LT

% 83.2012~2019 FE DA 1. HAEHB L OHESR [5,39]

e

F wAO (FA) [5] | HAEHK39] HAESR (AAFAYY)
BIR IR BIR IR
2012 127,515 531,781 505,451 4.170 3.964
2013 127,298 527,657 502,160 4.145 3.945
2014 127,083 515,572 488,037 4.057 3.840
2015 127,095 515,468 490,253 4.056 3.857
2016 126,933 502,012 475,230 3.955 3.744
2017 126,706 484,478 461,668 3.824 3.644
2018 126,443 470,851 447,549 3.724 3.540
2019 126,167 443,430 421,809 3.515 3.343

X HZERT, BIR (F23kl) oA EZ0FEORAND TR L TEHE,

3% S4.2012 TR D5 HARDOERPER « YEROEME., fEEkasRE (CVD) . 1 L OME MR
(CKD) DOAYRHR

FnPaik R | B etk

78 R [44] CVD [3] | CKD [3] 7 I R [44] CVD [3] CKD [3]
4049 3,565,369 357,628 815,648 2,156,610 342,532 834,439
50-59 3,115,398 765,641 1,055,687 1,930,855 631,445 976,544
60-69 3,583,768 1,732,074 2,246,791 2,336,820 1,491,468 1,970,781
70-79 2,471,040 1,985,053 2,653,200 1,839,027 2,230,856 2,676,593
80-89 1,091,529 1,153,035 1,693,770 1,152,654 1,971,691 2,573,653
=90 133,191 189,887 295,152 293,949 638,516 886,467
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% S5. 2012 fFITHIT B HARDFE SRR - MR OMBREEEIC X A T#k. BAREFFE (YLL), BXORmEAL
74 (YLD) [3]

oK R | B 2t
(%) AN AFRRE | RELATE | T AFRK | BEAR
# F K

40-49 4,048 181,785 26,842 1,282 57,514 19,319
50-59 9,145 322,075 55,701 2,751 97,110 33,362
60-69 22,899 603,649 118,422 8,049 210,362 74,380
70-79 40,023 701,952 136,793 22,950 395,590 107,881
80-89 58,613 659,789 92,478 65,762 713,950 114,551
>90 22,487 189,189 17,629 71,770 595,737 47,972

3 S6.2012 21T D HARKDOFEE R « MHRIBI OB IEIRIC L D, HEEFE (YLL), BLORE
AR (YLD) [3]

F i PRk | B etk
(%) LA EFRRE | BEATSE | KT EFRRE | BELAR
# FE

40-49 207 9.269 10,108 91 4,100 8,106
50-59 674 23,585 16,905 251 8,794 12,631
60-69 2,340 61,351 32,422 995 25,969 24,189
70-79 4,987 87,340 35,199 3,039 52,284 28,907
80-89 8,337 93.477 23,073 8,572 92,998 27.831
>90 3,465 29,112 6.283 8.458 70,212 16,568

F S7.2012 FFI2E T 2 H AR DFHnbERk - MERIOIEEREREIC LD PHEFRRKFBLOEEY =1 b

FpER ) | B ik
SR TR RAE BEEY-A b SEEETFRARE BEY-A b
40-49 4491 0.075 44.86 0.056
50-59 35.22 0.073 35.30 0.053
60—69 26.36 0.068 26.14 0.050
70-79 17.54 0.069 17.24 0.048
8089 11.26 0.080 10.86 0.058
>90 8.41 0.093 8.30 0.075
XOEHETR

i, FERAERBIC L2 RRAEFFELFERBICEI D EHTH - THHL TS, FHEY = A
A

ES
M3, BB RIC K 2 EAFELFREDOA L TH > THIEL TV D,

# S8.2012 FIZRB T B B ADFEMPERL « MEBIOBIEB R L 2 W EFRIAERB LI OEEY =1 b

FibEk ) | B et
P AEFRKE EEV=A b P AEFRKE EEYV=A b

4049 44.78 0.012 45.05 0.010
50-59 34.99 0.016 35.04 0.013
60-69 26.22 0.014 26.10 0.012
70-79 17.51 0.013 17.20 0.011
80-89 11.21 0.014 10.85 0.011
>90 8.40 0.021 8.30 0.019

MOEREAFHRRAR T, BN IC & D RAFFE L2 ARBIC LD THETH > THRHLTWS, EEY = A
ML ABPEBIR I K 2 REAFE L FREDOA L TH > THIEL TV D,
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e S9. ERER L OYMEER OMRGEICHEH L7 (2012~2019 4F)

£ ERE ((BH) [4] N#EE (H§HA) [61]
2012 392,117 8,641,640
2013 400,610 9,019,096
2014 408,071 9,470,099
2015 423,644 9,700,356
2016 421381 9,958,681
2017 430,710 10,278,244
2018 433,949 10,564,893
2019 443,895 10,892,132
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fRER S3. FlpEHET L

Total Population

") '/ dr<40 / Q

dr60s & )
b
— dr90s+
death60s action [¥] death80s  f
3 2 action
<Time> ———p Virth rate deaip it fraction fraction Il death?0s  fraction death90s+
fraction / popd0s pop50s pop60s / ) pop80s

Population o Population ./ m | Population :X=’)=’ Pol:rulatmn,\‘w
under 40 o 40-49 T 50-59

Population

} il ) pop90s+
% » Population | Population 90 J
60-69 el 70-79 80-80 &
A \ turning 50 turning 60 A tuming 70

migrate net:rmgratmn migrate netmigration
60s 60@ 70s 70s

cohort length
(40s abave)

\ turning 40

births /

fraction of

and above
mming 80 A \b tummg 20 \
Fecund netm(l%atmn netmigration netmigration migrate 90s+ netngnograhon
fecund w ameu women 40s \ 508 migrate [ 80s 5
igrat
cohort length Q iee
X 40s
migrate <40 <40

50s /

SL: NBETILVDA Ny Y « 70 —F AT 7T A

T U—OXFTREINTZV Y RUEEIL, ET VNOMOBGITICBIN D TOEEERT, BEOX 27T A a1k, E7 /WO 7a—0HAY OERLTWD, /N
A7 (ZHEERE) ZA My 7 (UA) OfEEEEL7a—%2R0L, A THEO/ VLTI 7 8 —0flE 2Rz T, FORANL, VAT ANOERROEGRE R
4, [<40] 13 40 R0, [40s) 1% 40~49 %, [50s) 1% 50~59 5%, [60s] 1% 60~69 %, [70s] 1L 70~79 %, [80s) 1% 80~89 ik, [90s+] 1% 90 mkLh Lol A %
KT, dr 1T TFHE (deathrate) . pop (FA O (population) % <7,

XETVOFEMARTBRIEASTD 1241 ~BRAOET V) IZEEEHINTWDS,
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0
0

deNHIN
705 L] diNH deathNHIN

deathlNHTN
80s

405 deathNHIN

{ e |
< :
NHIN

2 HIN 405
death
\/ ~
aHTN
108 fos)

2 EBIMLEYTETFTILVORA Ny 7 « TJa—EAT 7T A

T U—DXFTREINTZV Y RUEEIL, ET VNOMOBGITICBIN D wOEEERT, BEOL IR T A a ik, E7 /WO 7a—0HAY D& RLTWD, /X
A7 (ZEERH) FA My 7 (UA) OEEZELEEDL 7 —%2R L, A THRONLVT X7 e —0RlHE2 RS, HORANL, A7 ANOEER OBRE R
4, [<40] 13 40 R0, [40s) (X 40~49 %, [50s) 1% 50~59 5%, [60s] 1% 60~69 %, [70s] 1L 70~79 %, [80s) 1% 80~89 ik, [90s+] 1% 90 kLl Lol A %
KT, dr 1T TFHE (deathrate) . HTN (L EIMHF (hypertensive) . NHTN (FIEH M7 (normotensive) % &K,

XETIVOREMRTINIIARSLD 1243 FFFEPEMEHEEET LV - @ES 770 IZRREB I TN D,
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E <HTN 50-59~
SHINIG0-6oE HIN-CVD70s
\ fraction
onset
EEN- G DS HIN-CVD60s HH;; r':D 0.
fraction 0: on
cpmm proportion
HIN-CVD40s s
fraction CVDturns0 HIN-CVDS0s | . N )
fraction

[ CVD 70-79

CVD 50-59

CVD 60-69

turning80CVD

turning 50CVD furning6OCVD turning70CVD
eris ~ i .
CvD40s - i i ilicrrisds eathicyD; otherriskC proportion
VD505 s 60s VD7Qs deathCV CVDmmgo
. D703 otherrisk
proportionCVD cvosoi: i
: 5 turn70
otherriskrate il proportion
3 otherriskrate CVD turn60
CVD40:
: < cvDs0s otherriskrate
drCVD60s CVD80s
%CVD40s - %CVD50s %n\"%-;‘él;
death . death otherriskrateC 9CVDE0E FCYDION: ==
ECYDS0S death / death

\ o VDE0s
drcvD40s R disability weight
CVD 60s years lost

ALLCVD YII-cvD i i
40s vears lost o YID-CVD60s o — CVD 70s YLI:—OC\'D
705

CVD 50s YLL-CVD 50s
L T
years lost

disability-weight ~ 4
CVDHOs: TLDCVD70s g J
CVD 40s years lost - DALY-CVD
DALY-CVD CVD 60s DALY-CVD <CVD 60-69> s
60s
50
disability -weight & /
CVD 508 e
CVD-disabled
. - CVD 70-79> =

S ——
S <CVD 50-59>
~
7&\ population <CVD
— -
- S ‘\\

\/ —
SEeE T

disability-weight
CVD 40s

YLD-CVD
40s

<HTN 80-89>

deathCVD

years lost
arcvpros Y eUDE0s

YLD-CVD §0s

turning90CVD

proportionCVD )
turn90 dtherriskCVD
905+

%CVDZOQ Q
death ‘\

. \\ » YLD-CVD50s
—— e s
R e e e TT——_ . TotalCVD D ST
S opulation T e
= e W B

S3: ERMIEET TET VDA MY « T —H AT 7T A

T —DXFTRINTZY Yy RUEKIL, T VNOMOBGETICHN D cOEREHRT, EOLI> T A a i, T4 07a—oH A OZRLTND, 7

HTNCVD90s+

fraction

otherriskrateC
VD90s

drCVDS80s

YLL-CVD 80s

"Gy
disability-weight
CVD 80s

DALY-CVD
80s

e

e

{0

years lost CVD
90s+

YLL-CVD /
-

90s+

drCVNO0s+

disability-weight
CVD 905+

YLD-CVD

? <

<CVD 90 and

above>

DATLY-CVD

/ 90s+

/

o

N

A7 (ZERA) 1FA by 7 (UA) OEZZELSEL 7 —%2R 0L, A TPRONLTIET7 0 —0flillaE£T, FORANL, Y27 ANOERMORERE R
T, <401 1340 AT, [40s) 1% 40~49 5%, [50s) 1% 50~59 5%, [60s) 1% 60~69 i, [70s) (X 70~79 mk. [80s) 1L 80~89 ik, 90s+] 1% 90 kLA EOEN%E
FJ, dr [XFE1CF (deathrate) . CVD [IFEER#5¥% FR (cardiovascular disease) . DALY & #4747 (disability-adjusted life years) . HTN (& i) £5 (hypertensive) .

YLD (XREEATFAE (years lived with disability) . YLL [ZHAELFH (years of life lost) &7,
XETNVOFEMARDBNIALD 1243 FEGMERBET L BRGEET 7T 1) (ITREMINL TV D,

63



sssssss

drCKD 405

'/ %CKD60s
death
LW

REECEDA YLL-CKD 60s

CKD
/ years lost

DALY-CKD CEDE:

years lost disability-weight
CKD 405 CKD 40

disability-weight

CKD 50s
DALY-CKD

\ P

s Yo, y
8 s
g s
years los) £9-
s isability-veigh
years lost CKD DALY-CKD 505 DD 508 isability-weigl s . .
T sos CKD 60s disability-weight
\ X years los s
s
cohort length (405

YLD-CKD 90s+

DALY-CKD 40s ————  YLD-CKD 405

S

Population

CKD-disabled
population

X S4 : BPEIGEY T ETADA Ny 7« Ta—X AT T 5 A

T —DXFTTRENTET Y RUEKIT, ET /VHNOMOGFTCBEN S COEREERT, BEOX 574 a1, =740 7a—0MAY 0&ERLT
Wb, AT (ZERH) ZA My (lUA) OfFZESE570—%2x 0, XA THRONLTII 70 —0HliEE2FdT, HFORENL, AT AND

EHEEOBBRE T, [<40) 1340 AR, [40s) 1 40~49 1%, [50s) 1% 50~59 1%, [60s) 1 60~69 5%, [70s) 1L 70~79 i%. [80s) I 80~89 k.

[90s+] 1% 90 mLh EDOEAAZ KT, dr 1ZFETH (deathrate) ., CKD [XE MBS (chronic kidney disease) . DALY (FFEEFIE AT (disability-adjusted

life years) . HTN (X&) £+ (hypertensive) . YLD [XFEEAAIFH (years lived with disability) . YLL (X AAFH (years of life lost) Z#3K7,
XETIVOFEMRBRIIAILD 1243 HEBGMERBET L BEEIEHRY 7 €70 ISR TH D,
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