Journal of Nutrition and Health (J Nutr Health) 2017; 50(6): 664 ~ 678 R h Articl
http:/dx.doi.org/10.4163/jnh.2017.50.6.664 esearch Article

PISSN 2288-3886 / eISSN 2288-3959

XXl LIEE M3 H4 Alel Eot H 27 J|d S5 MEH - MSA ARS

sMoz

dotd' - FA& - A7

AEWA ABTFUA ARG, Fheia olalodosha, stdhaim AE s

Evaluation of the sodium intake reduction plan for a local government and
evidence—based reestablishment of objectives: Case of the Seoul Metropolitan
Government™

Lim, A-Hyun'- Hwang, Ji-Yun® - Kim, KiranglT

'Seoul Food Life Support Center, Seoul Metropolitan Government, Seoul 05699, Korea
*Department of Foodservice Management and Nutrition, Sangmyung University, Seoul 03016, Korea
3Department of Food Science and Nutrition, Dankook University, Cheonan 31116, Korea

ABSTRACT

Purpose: To identify the effectiveness of policy evaluation, consistent monitoring is necessary, This study aimed to carry out
mid—term evaluation of objectives and programs related to comprehensive plans for sodium intake reduction by 2020 for Seoul
city and then reestablish the objectives of the sodium intake reduction plans, Methods: Literature reviews, data analysis, and
reviews of expert focus—groups were performed to evaluate objectives, to develop a new goal, and to identify the priority
subjects of the sodium intake reduction programs, In order to examine target populations for the programs, awareness and
behaviors related to sodium intakes among Seoul citizens were examined by sex, age, and income level using the 2008~2013
Korea National Health and Nutrition Examination Survey data, Results: Current objectives of the sodium intake reduction plan
by 2020 for Seoul city were not appropriate, so objectives were reset to 3,600 mg of sodium intake by 2020 among Seoul
citizens with 2% reduction per year. Although sodium intake showed a decreasing trend by year, it was still high, especially
in men, The sodium intake reduction programs currently in progress have not been assessed at multiple levels across multiple
sectors and have only been assessed fragmentarily. For dietary behavior related to sodium intakes by sex, age, and income
level, sodium intake was higher in the group with less than 100 g of fruit intake compared to the group with 100 g or more,
Subjects aged 30~59 years and the low household income group showed relatively higher sodium intakes, Based on the data
analysis and the expert review, the priority subject of the sodium intake reduction programs was determined to be adult men,
In terms of a program strategy for sodium intake reduction, multi—level and setting approaches, including work sites, home,
and restaurants, were suggested to reduce sodium intakes of the target subject. Conclusion: The suggested objectives
should be consistently monitored by data analysis, and the determined programs need to be phased in over 5 years,
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Table 1. The vision and objectives of ‘A comprehensive plan of reducing sodium intake in seoul 2020°

Contents

Vision
Objectives

« Daily sodium intake

The optimum dietary life management for healthy life
« Improvement of recognition of sodium intake through low-salt experience for all citizens

4,831 mg (2011) — 4,750 mg (2013) — 4,600 mg (2017) — 4,500 mg (2020)

»The proportion of recognition related fo reduce sodium intake in food sernvice employees
75% (2011) — 78% (2013) — 80% (2017) — 85% (2020)
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SMART Specific Measurable Achievable Realistic Time-bound
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sodium intake for all citizens
A decrease in daily sodium intake to 4,500 mg O o oY o o
by 2020
An increase in the proportion of recognition
related to reduce sodium intake in food senice O - - O

employees up to 85% by 2020

1) Attainted objective
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Table 3. The rate of decrease in sodium intake according fo low-sodium strategy by nations

Sodium intake . Annual
. . Period of ) Rate of
. Survey  Sodium intake compared to WHO Duration rate of
Nation ) Plan Amount of decrease (mg) decrease
year (mean, mg) recommendations (year) decrecase
. (vean) (%) 5
(%) (%)
) 02,3 Male 3,720 186
Finland™<* 2007 1982~2002 20 5,600 — 4,000 30 1.7
Female 2,720 136
03 Male 3,840 192 Male 3,720 — 3,480 6 1.7
France™ 2006 2001 ~2005
Female 2,920 146 Female 2,760 — 2,680 3 0.7
" Male 3,720 186 Male 4,400 — 3,720 15 1.5
England 2011 2000~2011 11
Female 2,720 136 Female 3,240 — 2,720 16 1.6
Japan® 2010 4,080 208 2003~2010 7 4,480 — 4,080 9 1.3
Korea® 2014 3,890 195 2010~2014 4 4,831 — 3,890 19 5.3
Seoul city” 2013 4,117 206 2008~2013 5 4,717 - 4,117 13 2.7

1) European Commission. Implementation of the EU Salt Reduction Framework - Results of Member States survey [Intemet]. Belgium:
European Union; 2013 [cited 2015 Sep 15]. Available from: http://ec.europa.eu/health/nutrition_physical_activity/docs/salt_report_en.pdf.
2) Laatikainen T, Pietinen P, Vailsta I. Sundvall J, Reinivuo H, Tuomileto J. Sodium in the Finnish diet: 20-year frends in urinary sodium

excretion among the adult population. Euro J Clin Nutr 2006; 60(8): 965.
for 2013-2016: Paper on a Strategy for reducing Salt. Bem: Federal Department of Home Affairs; 2013.

3) Federal Food Safety and Veterinary Office. Salt Strategy
4) Sadler K, Nicholson S, Steer

T, Gill V, Bates B, Tipping S, et al. National diet and nutrition survey: assessment of dietary sodium in adults (aged 19 o 64 years) in

England, 2011. UK: Department of Health; 2012.
in Japan, 2012 [Intemnet].

5) The Ministry of Health, Labour, and Welfare. The National Health and Nutrition Survey
Tokyo: the Ministry of Health, Labour,
http://www.mhiw.go.jp/seisakunitsuite/bunya/kenkou_iryou/kenkou/kenkounippon21/en/eiyouchousa/kekka todoufuken.html.

and Welfare; 2014 Mar [cited 2015 Oct 2]. Available from:

6) Ministry of

Health and Welfare, Korea Centers for Disease Control and Prevention. Korea Health Statistics(11) 2014 : Korea National Health and Nutrition

Examination Survey(KNHANES VI-1). Osong: Korea Centers for Disease Control and Prevention; 2015.

KNHANES 2008~2013 data
Organization; 2012,
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Table 4. Evaluation of programs to reduce sodium infakes based on the ecological framework

Individual level

Children

Adults (house wives, college

) Older adults Persons with diseases Food service workers
students, office workers)

Cognitions » Sensory education program  « Sensory education program < Nufritional education program  « Nutritional education program < Sensory education program
« Nutritional education program  « Nutritional education program  for low sodium intakes for low sodium intakes * Nufritional education program
for low sodium intakes for low sodium intakes for low sodium intakes
Skills and behaviors » Sensory education program < Evaluation of sodium infakes  « Nutritional education program  « Practice course for low sodium < Sensory education program
» Cooking class for low sodium  using urine fest for low sodium intakes intakes « Provision of guidelines for low
intakes * Practice course for low sodium » Cooking class for low sodium  sodium intakes and related
intakes intakes cooking skill
« Supply of smart phone app to « Training consultant for cooking
manage salinity skill for low sodium diets
Social environmental level
Family Friends Peers
Role modeling * Housewife commando program to promote low e« Practice course for low sodium intakes « Practice course for low sodium infakes

Social support

sodium intake

» Campaign for low sodium intakes
* Support from the action group for'let's eat not foo salty’(Seoul Center for Less Sodium Campaign)
« Support from the monitoring agent community for food safety

« Plafform to share experiences

of methods o reduce sodium intakes

Physical environmental level

Home Work sites School Child care Neighborhoods Restaurants Supermarkets
Access and availability < Supply and use of < Application of « Application of « Supply and use of < Operation of «Supply and use of «Campaign for using
salinity meter nutritional guideline  nutfritional guideline  salinity meter experience zone for  salinity meter of low sodium food
to meal serice to meal service « Application of low sodium intakes < Provision of sales corner
» Supply and use of nutritional guideline < Operation of leaming  monitored DB on the
salinity meter to meal serice center for healthy salinity of meals
« Provision of low dietary behaviors « Traffic signals food
sodium menu option labeling for salty fast
« Health-friendly food foods
service in the
workplace

Macro-level environments

Govermnment and political structures

Food and beverage industry . Food assistance programs Health care systems
and policies
Legislative / Regulatory  « Promotion of food industry act « Health promotion act « Dietary education support act « Framework act of health care
» Food sanitation act (ministerial decree « Community health act « Older adults welfare act
on dietician) « Infants and young children day care act
* Framework act of food safety
Policy actions / Practices « Development of monitoring system of  « Establishment of management system  « Nutrition plus « Development of protocol for clinical
sodium amounts in foods and for sodium intakes « Free medal services for older adults nutritional supports
beverages « Survey on the diefary behaviors related  « Nutritional programs for children in the
* Healthy restaurant designation to sodium intakes community child care centers

« Survey on the sodium amounts in foods
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Table 5. The amount of sodium infake in Seoul by each year (unit: MQ)
2008 2009 2010 2011 2012 2013 ue”
-value
N Mean (SE) N Mean (SE) N Mean (SE) N Mean (SE) N Mean (SE) N Mean (SE) e
Total 1,379  4,716.9 (119.5) 1,520 4,753.4 (106.5) 1,586 4,775.5 (111.1) 1,643  4,727.5 (97.4) 1,510 4,534.4 (134.8) 1,428 4,119.9 (89.3) < 0.0001
Men 555  5,541.4 (179.7) 676  5,554.7 (177.6) 702  5557.9 (146.2) 689 55557 (142.3) 652 52322 (211.5) 599  4,680.0 (103.8) < 0.0001
Women 824  3,912.7 (1156.0) 844  3,9820 (111.1) 884  4,026.2 (122.2) 854 3.934.4 (93.2) 858  3,864.4 (111.5) 829  3,677.0 (119.8) < 0.0001
p-value? < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001
1) A significant difference among years  2) A significant difference between sex by each year
Table 6. The amount of sodium infake according to sex and diefary behaviors (unif: mMg/1,000 kcal)
Total 1 Men Women 2 3 4
p-value p-value p-value p-value
N Mean (SE) N Mean (SE) N Mean (SE)
Frequency for eating out per day
<1 2,710 2,457.1 (32.4) 921 2,5635.3 (62.7) 1789 2,404.4 (41.0)
0.694 0.188 0.553 0.277
>1 842 2,434.9 (47.4) 533 2,435.0 (54.1) 309 2,434.8 (77.4)
Fruit intakes
<100 g 1,697 2,631.6 (36.6) 772 2,670.7 (48.9) 925 2,487.8 (567.7)
< 0.0001 0.155 0.001 0.812
>100 g 1,855 2,366.8 (35.4) 682 2,398.9 (565.0) 1173 2,341.5 (43.2)
Nutritional education experience
Yes 192 2,299.8 (109.7) 58 2,452.9 (206.0) 134 2,224.1 (126.6)
0.165 0.223 0.342 0.527
No 3,358 2,457.7 (28.2) 1395 2,494.9 (38.9) 1963 2,421.6 (36.7)
Use of nufrition labeling
Yes 965 2,397.4 (42.1) 226 2,467.8 (91.0) 739 2,366.9 (45.4)
0.165 0.180 0.399 0.725
No 2,582 2,472.1 (34.1) 1225 2,499.5 (41.0) 1357 2,437.6 (47.5)
Frequency for eating meal with family per day
Once 1,048 2,5623.9 (38.2) 441 2,686.4 (63.8) 607 2,360.0 (561.3)
Two times 997 2,476.8 (50.9) 0.522 394 2,497.2 (71.5) 603 2,459.1 (62.1) 0.247 0.472 0.015
>Three times 561 2,444.6 (69.2) 213 2,372.2 (113.8) 348 2,492.3 (102.3)

1) A significant difference for each dietary behavior
and dietary behaviors by two-way ANOVA

2) Main effect for sex by two-way ANOVA  3) Main effect for dietary behaviors by two-way ANOVA  4) Interaction effect for sex
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Table 7. The amount of sodium infake according to age groups and dietary behaviors

(unit: mg/1,000 kcal)

20~29 30~39 40~49 50~59 60 or more . . 5
N Mean (SE) N Mean (SE) N Mean (SE) N Mean (SE) N Mean (SE) p-value p-value p-value
Total 487  2,268.2 (51.41Y 698 2,487.9 (70.8/° 621  2,566.6 (56.9)° 687  2,594.4 (64.5° 1,059 2,349.7 (50.9)
Frequency for eating out per day
<1 270  2,232.7 (66.6) 493 24645 (79.0) 435  2,586.3 (72.3) 529  2,6450 (80.3) 983  2,349.9 (53.8) 0.00] 0,670 0.485
>1 217 2,311.5 (83.7) 205 12,6362 (110.2) 186 2,622.5 (91.0) 158 2,442.8 (96.5) 76 2,348.1 (104.2)
Fruit infakes
<100 g 272 2,360.7 (65.5) 332 2,598.8 (88.8) 288  2,592.3 (89.9) 293  2,681.6 (97.2) 512  2,466.8 (75.1)
< 0.0001 < 0.0001 0.793
>100 g 215 2,152.4 (76.9) 366  2,379.5 (85.8) 333  2,542.4 (79.9) 394 25104 (77.8) 547  2,224.0 (67.0)
Nutritional education experience
Yes 21 1,920.0 (153.8) 38 2,655.2 (223.9) 30 2,229.9 (254.8) 41 2,265.7 (261.9) 62 2,436.8 (247.5) 0010 0.107 0.380
No 466 2,282.2 (63.1) 659 2,483.0 (74.1) 591 2,5680.7 (57.9) 646 2,612.2 (67.4) 996 2,345.1 (54.0)
Use of nufrition labeling
Yes 236 2,285.4 (70.4) 285 24042 (76.7) 220 2,626.9 (100.8) 140 2,301.4 (117.3) 84  2,303.6 (146.9) 0.004 0.153 0.057
No 250  2,252.2 (67.4) 413 2,536.0 (99.6) 399  2,539.4 (75.0) 547  2,654.6 (73.8) 285  2,354.5 (53.9)
Frequency for eating meal with family per day
Once 203 2,369.8 (90.4) 242  2,517.4 (95.8) 229  2,639.0 (94.8) 208 2,603.5 (130.8) 166  2,564.4 (139.5)
Two times 68 2,298.8 (132.4) 202 2,517.3 (102.6) 209 2,688.0 (92.1) 208 2,519.1 (1256.7) 310 2,355.9 (99.3) < 0.0001 0.428 0.218
>Three times 16 1,895.6 (188.8) 82 2,472.9 (165.7) 42 2,790.1 (271.2) 87 2,9165 (177.0) 334 2,224.1 (87.2)

1) Main effect for age groups by two-way ANOVA
4) Means with different letters show stafically significant differences among age groups at p < 0.0001.

2) Main effect for dietary behaviors by two-way ANOVA  3) Interaction effect for age groups and dietary behaviors by two-way ANOVA
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Table 8. The amount of sodium infake according to income levels and dietary behaviors

(unit: mg/1,000 kcal)

Lower Middle-lower Middle-upper Upper 1 2 3
p-value p-value p-value
N Mean (SE) N Mean (SE) N Mean (SE) N Mean (SE)
Total 680 25575 (50.1)°Y 770  2,433.8 (51.7)° 934  2,465.7 (54.3)® 1,106  2,355.6 (54.2)°
Frequency for eating out per day
<1 539 2,612.6 (63.9) 597 2,450.4 (59.3) 721 2,432.8 (60.1) 801 2,336.2 (66.7) 0.152 0.701 0.214
>1 141 2,404.0 (91.3) 173 2,392.9 (92.9) 213 2,652.9 (109.8) 305 2,394.5 (89.7) ' ' '
Fruit intakes
<100 g 394 2,634.4 (66.6) 392 2,475.7 (70.7) 435 2,514.3 (69.4) 448 2,477.4 (80.0)
0.109 0.002 0.532
>100 g 286 2,437.2 (86.4) 378 2,386.1 (63.0) 499 2,423.2 (73.6) 658 2,259.4 (60.0)
Nutritional education experience
Yes 33 2,340.6 (257.6) 45 2,403.2 (231.9) 47 2,012.7 (215.2) 63 2,469.1 (218.4)
0.553 0.173 0.272
No 647 2,566.6 (63.0) 724 2,434.0 (54.1) 886 2,490.2 (55.8) 1,043 2,349.9 (54.5)
Use of nufrition labeling
Yes 165 2,505.8 (116.2) 194 2,354.3 (95.7) 252 2,373.6 (80.2) 337 2,385.4 (82.1)
0.192 0.232 0.592
No 515 2,577.2 (58.9) 573 2,462.9 (60.7) 681 2,503.1 (70.4) 767 2,342.3 (66.1)
Frequency for eating meal with family per day
Once 207 2,695.2 (96.5) 236 2,482.6 (78.6) 290 2,490.8 (82.4) 300 2,434.8 (105.6)
Two times 165 2,651.1 (142.4) 194 2,501.2 (103.9) 267 2,498.2 (110.1) 349 2,314.4 (80.8) 0.034 0.552 0.971
>Three times 110 2,637.1 (176.6) 117 2,684.6 (171.4) 143 2,342.1 (164.0) 180 2,303.7 (117.8)

1) Main effect for income levels by two-way ANOVA  2) Main effect for dietary behaviors by two-way ANOVA  3) Interaction effect for income levels and dietary behaviors by two-way

ANOVA

4) Means with different lefters show statically significant differences among income groups at p = 0.032.
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Table 9. Suggestion of priority programs to reduce sodium intakes
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Setting Target Level

Programs

Work sites Adult men Individual

« Nutritional education program for low sodium intakes

« Sensory education program
« Evaluation of sodium intakes using urine test
« Supply of smart phone app to manage salinity

Social

« Practice course for low sodium infakes

« Platform to share experiences of methods to reduce sodium intakes

Physical

« Application of nutritional guideline to meal service

« Supply and use of salinity meter
« Provision of low sodium menu option

Macro

Home House wives Individual

Social

Physical

Macro
Food- service Individual

workers

Restaurants

Social

Physical

Macro

« Health-friendly food service in the workplace

« Establishment of implementing regulation for nufrition management in work sites

« Establishment of management system for sodium intakes

« Nufritional education program for low sodium intakes

« Sensory education program

« Evaluation of sodium intakes using urine test

« Supply of smart phone app to manage salinity

* Housewife commmando program to promote low sodium intake
« Practice course for low sodium infakes

« Platform to share experiences of methods to reduce sodium intakes
« Provisions of low sodium food sales comer in supermarket
«Supply and use of salinity meter

« Provisions of fraffic signals food labeling for salty fast foods
« Establishment of management system for sodium intakes

« Nutritional education program for low sodium intakes

« Sensory education program

« Evaluation of sodium intakes using urine test

« Training consultant for cooking skill for low sodium diets

« Practice course for low sodium intakes

« Supports from the action group for “let's eat not too salty” and the monitoring agent community

for food safety
« Platform 1o share experiences of methods to reduce sodium intakes

«Supply and use of salinity meter

« Provision of monitored DB on the salinity of meals

« Provisions of traffic signals food labeling for salty fast foods

« Establishment of management system for sodium intakes

« Healthy restaurant designation

* Development of monitoring system of sodium amounts in meals
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