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ABSTRACT

Purpose: Sodium intake is persistently decreasing because of the government's sodium
reduction policy. This study aimed to identify foods and dishes that contributed to the
reduction of sodium intake and evaluate the effects of the sodium reduction policy.

Methods: The subjects were 57,809 participants in the Korea National Health and Nutrition
Survey from 2010 to 2017. To identify food and dish sources of sodium intake, the food

and dish groups were classified into 23 and 21 groups, respectively. Foods and dishes that
contributed to sodium intake were categorized according to the production and cooking
venues: production by manufacturers, home cooking, cooking at catering service, and
restaurant cooking.

Results: Sodium intake was 4,876 mg in 2010 to 3,477 mg in 2017, showing a 29.7% decrease
in intake in 2010. Sodium intake was decreased mainly in foods produced by manufacturers
and home-cooked foods. The main contributory factors to sodium from the food and dish
groups differed according to the food manufacturer and cooking venue. The kimchi produced
by manufacturers, cooked soup/tang/jjigae/hotpot at home and catering services, and cooked
noodles/dumplings in restaurants were the main contributors to the sodium intake.
Conclusion: The type of foods and dishes that contribute to sodium intake tended to expand
over the years from specific foods and dishes to various groups of foods and dishes. These
results provide evidence for the development and production of low-salt foods and dietary
education related to low-salt intake.

Keywords: sodium, food, nutrition policy, manufacturing industry, cooking
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Table 1. Age distribution of participants by survey year

Age group Survey year

2010 (n=8,019) 2011 (n=7,704) 2012 (n=7,208) 2013 (n=7,242) 2014 (n=6,801) 2015 (n=6,628) 2016 (n=7,040) 2017 (n = 7,167)
<10 1,104 (13.8) 969 (12.6) 895 (11.5) 914 (12.6) 899 (12.1) 641(9.7) 934 (13.3) 812 (11.3)
10-19 1,034 (12.9) 906 (11.8) 870 (12.1) 957 (13.2) 716 (10.5) 761 (11.5) 735 (10.5) 680 (9.5)
20-29 629 (7.8) 588 (7.6) 529 (7.3) 600 (8.3) 508 (7.5) 581 (8.8) 564 (8.0) 607 (8.5)
30-39 1,148 (14.3) 1,054 (13.7) 937 (13.0) 963 (13.3) 908 (13.4) 718 (10.8) 966 (13.7) 845 (11.8)
40-49 1,103 (13.8) 1,025 (13.3) 900 (12.5) 1,060 (14.7) 899 (13.9) 904 (13.6) 1,011 (14.3) 1,028 (14.3)
50-59 1,107 (13.8) 1,141 (14.8) 1,033 (14.3) 1,001 (13.8) 994 (14.6) 1,081 (16.3) 937 (13.3) 1,116 (15.6)
> 60 1,894 (23.6) 2,021 (26.2) 2,114 (29.3) 1,747 (24.1) 1,954 (28.7) 1,942 (29.3) 1,893 (26.9) 2,079 (29.0)
Values are presented as number (%).
https://e-jnh.org https://doi.org/10.4163/jnh.2020.53.6.648 650



IJNHS

Journal of Nutrition and Health

M
=

2| = Lt

K
oK

<]
20

t

A

mE

FRL, 25A o= jhE, Wkt

g B gtol 5

=)

o A

B2 71ERR 21

o

|FEF, FAE YR, S

=
O T

2}

d o]

=
&%

L7, GotH

<]

A

bl

=
ar

|

spsict.

x

S

, A

=
T

]

=/=A N AR, A
pd
jm |

=]
Nz 2

g
IH
olo
oK
Hio
<r

—_

Jod

o2 AFHHZA AR

3

47

A7 -

ARA|ol| M A5

IT

=)

Apol wpe} 4

2ot

oy
N

ol

o
Y

ATt

O]

34 434

=]

L

S

SHA Hot.

5]

bt 22 24
HEEERES

23

=
S

Fig. 12}
Fe 71212 e <)

=S

L

FAT. 71 ol A
7]’%‘ Oﬂ A‘]Q’] }—E’] é}% (Typel-[ome)'g'i;
Al 7018 7}

o

o

o] &= AA

EEEREC
=T

o

SEENEEEE

3T
=
5

=

A

o

=
HEg o] 79 HolN o) 22 AEoR T8

] % (TypeManuf)

bl 3
X

= 2llAl 1] DBE
YA
Xb A

}\(I)-] A

A5
Aol A
A1 o
AA

:TL

2
)
o}, 22U 042 Yol A

F
A

al
-

o
i

kel

’

3%
o <]
Z!

9
=
[e}

x

T

=)
A

ol whe} 714,

PNtz 78

=

=

Al
Al

NF

B
651

A
L

.1

CENE ]

UEE| 4% x 10022 A

HEF AF oI HEF AHT2 71 =7 10% ©

A
aut

bsact.

o

Q

[e]

=

[

o]

=
o

=

Q]

2] FAE YEF JF o] dxof i ¥st o B2 17 9|5}
-2 0] 85} p for trend A2 3T At &2 9] EAIZ] 2] & B2 Excel 20192} IBM SPSS

=

o

I A =l o

A

%l
ATt

9

[e)
Statistics 23.0 Program (IBM SPSS Inc., Armonk, NY, USA)

https://doi.org/10.4163/jnh.2020.53.6.648

F

=
A=)
g

A

https://e-jnh.org



Mt sl x=2| FAE LIE

IJNHS

MZ| ZEA 710 29I Journal of Nutrition and Health

Foods and dishes

One food One food
= One dish = One dish
. Dishes with more than || Dishes with more than Dishes cooked
Produced by Fresh Miscellaneous . . L .
. . 2 fresh ingredients 2 processed foods with identifiable
manufacturers ingredients (e.g., supplements) .
(not cooked) (not cooked) recipes
i ‘ [ [ i ‘
: [ [ \
Cooked at Cooked in COOked.at
h " y food services
el [ESTaLIantS (e.g., work, schools)
TypeManuf | | TypeEtc | TypeHome | | TypeRest | | Typecater |

Fig. 1. Classification of foods and dishes.
TypPemanuss SOdium intake from foods produced at food manufacturers; Typeg., sodium intake from other than specified above; Typeyome, sodium intake from dishes
that are prepared at home; Typeges, sodium intake from restaurant dishes; Typecae, sodium intake from catering and food services.
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Fig. 2. Trend in sodium consumption and proportion by food manufacturers and cooking venues.

Values are presented as mg (%) and the percentages were calculated as sodium consumption of cooking venues
in each year divided by 2010 total sodium consumption.

TyPemanss SOdium intake from foods produced at food manufacturers; Typeyome, sodium intake from dishes that are
prepared at home; Typeges, sodium intake from restaurant dishes; Typecaer, Sodium intake from catering and food
services; Typeg., sodium intake from other than specified above.

*p for trend < 0.05, ***p for trend < 0.001
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Fig. 3. Trend in proportion of sodium consumption by cooking venues contributing to total sodium consumption
in each year.

TyPewans, SOdium intake from foods produced at food manufacturers; Typeyome, sodium intake from dishes that are
prepared at home; Typeges, sodium intake from restaurant dishes; Typecaer, Sodium intake from catering and food
services; Typee., sodium intake from other than specified above.
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Table 2. Sodium consumption and proportion by food manufacturers and cooking venues contributing to 2017 total sodium consumption: based on foods

Food category” Total Sources by manufacturers and cooking venues
TypeManuf TypeHome TypeRes( Typecaler TypeEtc
All foods 3,477.2 (100.0) 1,266 (36.4) 912 (26.2) 986.6 (28.4) 252 (7.2) 60.6 (1.7)
Natural food 264.2 (7.6) - 104.4 (3.0) 77.5 (2.2) 21.7 (0.6) 60.6 (1.7)
Processed food 3,213 (92.4) 1,266 (39.4) 807.6 (25.1) 909.1(28.3) 230.3 (7.9) -
Snacks, bread, rice cakes 148.6 (4.3) 117.6 (79.1) 12.6 (8.5) 16.3 (11.0) 2.1(1.4) -
Ice cream 5.6 (0.2) 5.5(98.2) 0 (0.0) 0.1(1.8) - -
Chocolate 4 (0.1) 4 (100.0) - 0 (0.0) - -
Sugars 0.2 (0.0) 0.1(50.0) 0 (0.0) 0.1(50.0) 0 (0.0) -
Jam 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) - -
Tofu 2(0.1) 0.8 (40.0) 0.4 (20.0) 0.5 (25.0) 0.3 (15.0) -
Oils and fats 0.6 (0.0) 0.1(0.0) 0.1(0.0) 0.3(0.0) 0 (0.0) -
Noodles 342.9 (9.9) 191.1 (55.7) 34.9 (10.2) 104.9 (30.6) 12 (3.5) -
Beverages 31.9 (0.9) 31.5 (98.7) 0.2 (0.6) 0.1(0.3) 0 (0.0) -
Foods for special dietary uses? 0.6 (0.0) 0.6 (100.0) - - - -
Sauces and seasoning 760.5 (21.9) 63.8 (8.4) 375.2 (49.3) 236.1 (31.0) 85.4 (11.2) -
Seasoning foods? 836.6 (24.1) 35.1(4.2) 263.8 (31.5) 439.7 (52.6) 98 (11.7) -
Pickled and braised foods 667.1 (19.2) 568.7 (85.2) 53.8 (8.1) 35 (5.2) 9.6 (1.4) -
Alcoholic beverages 3.2 (0.) 3.2 (100.0) 0(0.0) 0(0.0) 0(0.0) -
Vegetables 111 (0.3) 8.5 (76.6) 0.6 (5.4) 1.7 (15.3) 0.3(2.7) -
Meat 90.8 (2.6) 50 (55.1) 12.8 (14.1) 21.7 (23.9) 6.4 (7.0) -
Eggs 0.3(0.0) 0.2 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) -
Dairy products 48.9 (1.4) 41.5 (84.9) 1.8 (3.7) 5.4 (11.0) 0.2 (0.4) -
Seafoods 148.4 (4.3) 60.7 (40.9) 44.5 (30.0) 28.9 (19.5) 14.3 (9.6) -
Meat-based foods® 0.2 (0.0) 0.1(0.0) 0 (0.0) 0 (0.0) - -
Honey and related products 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) -
Instant foods 92.2 (2.7) 74.4 (80.7) 5.7 (6.2) 11.1 (12.0) 1(1.1) -
Miscellaneous 17.3 (0.5) 8.4 (48.6) 1(5.8) 7.2 (41.6) 0.7 (4.0) -

Values are presented as mg (% of total sodium intake) and analyzed using dietary intake data of 2017 Korean National Health and Nutrition Examination Survey.
Typewansss SOdium intake from foods produced at food manufacturers; Typeuome, Sodium intake from dishes that are prepared at home; Typeges, Sodium intake
from restaurant dishes; Typeca.r, sodium intake from catering and food services; Typeg., sodium intake from other than specified above.

"The presented food categories and order follow the classification used in Food Code by Ministry of Food and Drug Safety (2019). ?Foods for special dietary uses
refer to products manufactured/processed intended for certain people requiring special nutritional care, such as infants/young children, patients, the elderly,
people with obesity and pregnant and lactating women. ®Seasoning foods refer to products used to enhance taste and flavor in manufacturing/processing/
preparing foods; including vinegars, sauces, curries, hot pepper powder, spice products and edible salt. “Meat-based foods refer to processed foods using
meat, eggs or ingredients of animal origin, as a main ingredient, derived from animals.

31.5% (264 mg), 52.6% (440 mg), 11.7% (93 mg)Fth. ZF-2] 4= X 0|2 &1} FASHA| Ak
Aol A A A7 A= 2 AR 2 A FH o U2 760 mg = 64 mg R 8.4%0°1 E2F5hH | 71
ol Al Ze]stAL @Al H FAF Aol A 22 Foll Z+2t 49.3% (375 mg), 31% (236 mg), 11.2%
(85 mg) = AH| &= ZZ &l 4= Qlot.

A5 x2| =M M2 SACEREQ LIEE dFE A 7I0E

AR 22 Ao g SA 02 RE S UEF AT U 7|0of &2 Table 31} 2T}, 2017
A A FAFHZAA RO A AA HEF AHTR! 3,477 mg 5 =/F /AN EF77F635.7 mg
(18.3%) 2] A FH S Holw 7P =2 7|oj&-S 7Rl AL, H/THFF71 536.7 mg (15.4%), A =]
77} 487.3 mg (14%) 2 2 =34t 347 ol HEF AF 7o &0l 7He = d =/%
ANAEZFERE S HEE AFHZFS AL 28] FAEE H|L A, 7F oA 9] 2e|2
HE AFHote HEF AFHE0] 521%= 7H =401, th2 o = QA A oA e 2e|2
BE 5= v (13.5%) 0|t H/MtEF 2 HE| o] GE & A Tof 7|03t A=
QA AA 2 =R E Q] HFHH]E0] 42%= 7H XL, b3 2 2 A A7} AR H Tk
F Ao 2R E 9 3 (37.6%) ol AT LA Foll A= A A A A F2FE 2
UEE A F o] 94.5% (460.6 mg) = T2 2}A| 513t

W oX 0%
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Table 3. Sodium consumption and proportion by food manufacturers and cooking venues contributing to 2017 total sodium consumption: based on dishes

Food category Total Sources by manufacturers and cooking venues

TYPeManuf TypeHome TypeRest TypeCater TypeEtc
Total 3,477.2 (100.0) 1,266 (36.4) 912 (26.2) 986.6 (28.4) 252 (7.2) 60.6 (1.7)
Rice 174 (5.0) 30.2 (17.4) 45.5 (26.1) 74.6 (42.9) 12 (6.9) 11.7 (6.7)
Bread and snacks 157.9 (4.5) 113.3 (71.8) 4.9 (3.0) 38.7 (24.5) 0.9 (0.6) 0.1(0.1)
Noodles/dumplings 536.7 (15.4) 201.9 (37.6) 80 (14.9) 295.6 (42.0) 27.7 (5.2) 1.5 (0.3)
Porridge/soup 20.6 (0.6) 6.7 (32.5) 5.6 (27.2) 5.8 (28.2) 2.3 (11.2) 0.1(1.0)
Stew/tang/jjigae/hotpot 635.7 (18.3) 35.8 (5.6) 331.1(52.1) 180.3 (28.4) 85.9 (13.5) 2.5 (0.4)
Steamed dishes 63.7 (1.8) 11.6 (18.2) 17.6 (27.6) 95.5 (40.0) 7.7 (12.1) 1.3 (2.0)
Grilled dishes 199.8 (5.7) 21.2 (10.6) 55.6 (27.8) 96.4 (48.2) 12.5 (6.3) 141 (7.1)
Pan-fried dishes 50.5 (1.5) 15.7 (31.1) 14.4 (28.5) 11.5 (22.8) 7.9 (15.6) 1(2.0)
stir-fried dishes 192.7 (5.5) 8.7 (4.5) 87.2 (45.3) 60.1(31.2) 31.9 (16.6) 4.7 (2.5)
Braised dishes 77.5 (2.9) 0.5 (0.6) 50.5 (65.2) 11.1 (14.3) 15.2 (19.6) 0(0.2)
Deep-fried dishes 134.9 (3.9) 951 (18.6) 11(8.2) 89.8 (66.6) 8.9 (6.6) 0.1(0.)
Steamed vegetables 731 (2.1) 1.1 (1.5) 39.7 (54.3) 18.7 (25.6) 13.5 (18.5) 0.1(0.1)
Raw vegetables 118.3 (3.4) 6.7 (5.7) 39.6 (27.6) 59.3 (50.1) 19.5 (16.5) 0.2 (0.2)
Kimchi 487.3 (14.0) 460.6 (94.5) 19.8 (4.1) 5.4 (1.1) 1.4 (0.3) 0 (0.0)
Pickled seafoods 38.5 (1.1) 24.9 (64.7) 7.9 (20.5) 5.7 (14.8) 0 (0.0) 0 (0.0)
Pickled vegetables 141.4 (4.1) 61.7 (43.6) 20.3 (14.4) 58.7 (41.5) 0.8 (0.5) 0(0.0)
Sauces and seasonings 199.6 (5.7) 98.5 (49.3) 86 (43.1) 10.9 (5.5) 3.9 (2.0) 0.2 (0.1)
Dairy products and ice cream 44.4 (1.3) 43.3 (97.5) 0.3 (0.6) 0.5 (1.1) 0 (0.0) 0.4 (0.8)
Beverages and tea 35.2 (1.0) 31.5 (89.5) 1.3(3.7) 1.9 (5.4) 0 (0.0) 0.5 (1.4)
Miscellaneous 95.5 (2.7) 66.8 (69.9) 0.8 (0.8) 6.1(6.4) 0 (0.0) 21.8 (22.8)

Values are presented as mg (% of total sodium intake) and analyzed using dietary intake data of 2017 Korean National Health and Nutrition Examination Survey.
Typemanuss SOdium intake from foods produced at food manufacturers; Typepome, Sodium intake from dishes that are prepared at home; Typeges, sodium intake
from restaurant dishes; Typeca.,, sodium intake from catering and food services; Typeg., sodium intake from other than specified above.

https://e-jnh.org

MUK MM LIES F9 3 AEIOREE9| LIES M3 Wst %0|
NEOTREC) & HES HHYoIA FEE AT 7]0l =7t 10% o4 AES £0]4)
45 4Y5 £ 2Y 5, URolA AR YA A Eo znE) dxw e 42 W
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Fig. 4. Trends in sodium consumption from major sodium-rich food groups produced at food manufacturers from 2010 to 2017.

Table 4. Trends in sodium consumption and proportion from the major sodium-rich foods and dishes contributing to total sodium intake in each year

Year Kimchi Stew/tang/jjigae/hotpot
All sources From manufacturers All sources From home cooking
Average  Amount of Sodium Average Percentage Average Amount of Sodium Average Percentage
sodium  one portion content sodium contributed to sodium one portion content sodium contributed to
intake™* ) (mg/100g) intake™* total sodium intake™* (® (mg/100g) intake™™” total sodium
(mg) (mg)  consumption (%)" (mg) (mg) consumption (%)"
2010 589.2 52.0 1,133.1 556.2 94.4 597.1 103.9 574.7 574.1 96.1
2011 589.4 51.0 1,155.7 567.0 96.2 571.9 97.8 584.8 554.0 96.9
2012 549.9 48.7 1,129.2 514.8 93.6 599.3 101.3 591.6 585.6 97.7
2013 331.7 50.6 655.5 300.4 90.6 493.8 115.8 426.4 406.2 82.3
2014 329.6 51.2 643.8 282.4 85.7 496.0 135.8 365.2 404.6 81.6
2015 350.7 55.0 637.6 331.2 94.4 532.6 138.0 385.9 382.4 7.8
2016 341.4 53.4 639.3 317.6 93.0 506.8 133.5 379.6 357.2 70.5
2017 348.9 571 611.0 333.4 95.6 504.7 135.0 373.9 331.1 65.6

Ypercentage contributed to total sodium consumption in each year.
***p for trend < 0.001.

UEFAH o 7M=& 71oes Bl /3N Fe A YEE AHT 213 A
HAZFS 2 21} (Table 4), /AN S FERE HEE B A3 T2 20101 597.1
mgollA] 20178011 +=504.7 mg O £ 92.4 mgQ] E & A H T A S Hol b st S-A 0] 13]
M 2010 o} 20171 0] 1.38] B8 71 0 2 UrEFGTE (20101 103.9 g, 2017 135 g), T
2hA] 2017 3 24 100 g F HEF -2 374 mg2 = 20105 574.7 mg thH] 65% 452
2 AR UEE AT A s Hoh 28] 34 SolX = 7P S| 2™ 7H ol
A 23 /AN EF 7L UEE Hot AHHS 2010 574.1 mgo] oL 2017 of] =
331.1 mg 2 2 20104 tH] 42.3% (243 mg Zr4&) ~==0] At

https://e-jnh.org https://doi.org/10.4163/jnh.2020.53.6.648 656



IJNHS

Journal of Nutrition and Health

Cooking at home

Cooking at restaurant

Cooking at catering service

600 — 600 — 600 —
500 — 500 — 500 —
400 — 400 — 400 —
2 300 300 — 2 300
200 + 200 + \_/ 200
100 - 100 - 100 - \/\/\
— ", =
0 T T T T T T T T 0 T T T T T T T T 0 T T T T T 1 1 T
2010 2011 2012 2013 2014 2015 2016 2017 2010 2011 2012 2013 2014 2015 2016 2017 2010 2011 2012 2013 2014 2015 2016 2017
—— Stew/tang/jjigae/hotpot —— Stew/tang/jjigae/hotpot —— Stew/tang/jjigae/hotpot
—#— Noodles/dumplings —#— Noodles/dumplings —— Noodles/dumplings
—— Kimchi products —— Kimchi products —— Kimchi products
Fig. 5. Trends in sodium consumption from major sodium-rich dish groups by cooking venues from 2010 to 2017.
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Table 5. Trends in proportion of sodium consumption from top 20 food and dish groups by food manufacturers and cooking venues contributing to 2010 total

sodium consumption

Food category 2010 2011 2012 2013 2014 2015 2016 2017
Total 100.0 98.2 94.0 79.2 77.0 79.7 75.2 71.3
Kimchi products from manufacturer 21.0 21.2 17.5 9.9 5.2 10.5 9.4 10.2
Stew/tang/jjigae/hotpot from home 1.8 1.4 12.0 8.3 8.3 7.8 7.3 6.8
Noodles/dumplings from restaurant 5.0 4.5 4.6 4.8 4.9 5.1 5.2 4.6
Stew/tang/jjigae/hotpot from restaurant 4.3 3.7 3.5 3.3 3.3 3.3 3.5 3.7
Noodles/dumplings from home 4.9 3.4 3.4 2.6 2.5 1.6 3.9 1.6
Stew/tang/jjigae/hotpot from catering service 3.1 2.7 2.2 2.6 1.9 2.1 2.3 1.8
Fried noodle soup from manufacturer 2.5 2.8 2.9 3.5 3.1 3.9 2.4 3.7
Stir-fried dishes from home 2.3 2.4 2.4 1.8 1.7 1.9 1.8 1.8
Grilled dishes from restaurant 2.2 2.1 1.9 2.0 1.6 2.1 1.8 2.0
Grilled dishes from home 2.0 2.5 2.5 1.4 1.7 1.0 1.6 1.1

Rice from restaurant 1.6 1.8 1.9 2.0 1.9 1.8 1.7 1.5
Mixed sauces from manufacturer 1.6 1.4 1.3 11 11 1.2 1.4 0.7
Stir-fried dishes from restaurant 1.6 1.7 1.4 1.2 1.3 1.3 1.2 1.2
Raw vegetable dishes from restaurant 1.5 1.6 1.9 1.4 1.7 1.6 1.3 1.2
Raw vegetable dishes from home 1.5 1.1 1.1 0.9 11 1.0 11 0.7
Deep fried dishes from restaurant 1.3 1.3 1.4 1.7 1.5 1.7 1.4 1.8
Kimchi products from home 1.3 0.9 1.3 0.9 4.5 0.5 0.7 0.4
Pickled foods from manufacturer 1.3 1.3 1.6 1.9 1.6 2.2 1.6 1.4
Pickled foods from restaurant 1.2 1.3 0.9 1.7 1.1 1.0 1.2 1.2
Pepper paste from manufacturer 1.2 1.0 1.2 0.8 0.7 0.9 0.8 0.3
Others 27.5 28.1 27.1 25.4 26.3 27.2 23.6 23.6

Values are presented as percentage, which was calculated as sodium consumption from each food or dish group in different cooking venues in each year divided

by total sodium consumption in 2010.
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EAAT RS YL AL HEF o S8 S AS AR 7|HE T

ZUY YESF FH7 AT 2017 3,477 mg 2 & 2010\ 4,876 mg THH] 71.3% 420 & 7t
St HEE AT 14 FolollA] it 2 x 2] FAE FL2of w2 7]of mof| Al = A
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AEFFoIAM, A Aol 2 et W/RHERT, HES 7)o w7t 71 & 9kd o] & 4]
FY SAEL drol b2 YEE HAY 44 B2 /b 2 A0 Yepyth 53] 7Hgo]
M z 23 AR ST HRHER YEF A 74 22 9] A)H L gl F Ao
A z2E)e SA R E 2 202 debgth UEF A H ol F2 7] oshs 2o AF Tt
AT FRE AETL SO whet HEE FYU A Eo] 54 AlE flFol A ot A F
o2 et A Hol, FF UEE A g FZol tieh ohgst ol 2792 Al
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