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            Abstract
We examined major trends and patterns regarding sodium and potassium intake and the ratio of sodium and potassium in the diets of South Koreans. We used data from 24-h dietary recall data from 10â€‰267, 8819 and 9264 subjects ages â©¾2 years in the 1998, 2005 and 2009 Korean National Health and Nutrition Examination Surveys, respectively. Mean sodium intake did not change significantly between 1998 and 2009 (4.6 vs 4.7â€‰g per day), while potassium intake increased significantly (2.6 vs 2.9â€‰g per day (P<0.001)). The major dietary sodium sources were kimchi, salt, soy sauce and soybean paste, and most potassium came from unprocessed foods (white rice, vegetables, kimchi and fruits). About 50% of the participants consumed â©¾4â€‰g of sodium per capita per day. The proportion of respondents consuming four to six grams of potassium per capita per day increased from 10.3% in 1998 to 14.3% in 2009 (P<0.001), and the sodiumâ€“potassium ratio decreased from 1.88 to 1.71 (P<0.001). One major implication is that efforts to reduce sodium in processed foods will be ineffective and future efforts must focus on both education to reduce use of sodium in food preparation and sodium replacement in salt, possibly with potassium.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Subscribe to this journal
Receive 12 digital issues and online access to articles
$119.00 per year
only $9.92 per issue

Learn more


Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more


Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    Figure 1[image: ]


Figure 2[image: ]



                


                
                    
                        
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Early evidence for the effectiveness of South Africaâ€™s legislation on salt restriction in foods: the African-PREDICT study
                                        
                                    

                                    
                                        Article
                                        
                                         29 January 2022
                                    

                                

                                MichÃ©l Strauss-Kruger, Edelweiss Wentzel-Viljoen, â€¦ Aletta E. Schutte

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Awareness, behavior, and determinants of dietary salt intake in adults: results from the National NCD Monitoring Survey, India
                                        
                                    

                                    
                                        Article
                                         Open access
                                         23 September 2023
                                    

                                

                                Prashant Mathur, Vaitheeswaran Kulothungan, â€¦ Lakshmy Ramakrishnan

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Global guidelines recommendations for dietary sodium and potassium intake
                                        
                                    

                                    
                                        Article
                                        
                                         08 April 2024
                                    

                                

                                Ebtehal Salman, Aya Kadota & Katsuyuki Miura

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                References
	Eastern Stroke and Coronary Heart Disease Collaborative Research Group. Blood pressure, cholesterol, and stroke in eastern Asia. Lancet 1998; 352 (9143): 1801â€“1807.
ArticleÂ 
    
                    Google ScholarÂ 
                

	World Health Organization. Fact sheet, the top ten causes of death (updated June 2011). 2008 [cited 2012 March 1]. http://www.who.int/mediacentre/factsheets/fs310/en/index.html.

	Jung K-W, Park S, Kong H-J, Won Y-J, Boo Y-K, Shin H-R et al. Cancer statistics in Korea: incidence, mortality and survival in 2006-2007. J Korean Med Sci 2010; 25: 1113â€“1121.
ArticleÂ 
    
                    Google ScholarÂ 
                

	Statistics Korea. Causes of death 2010 in Korea. Statistics Korea: Seoul Korea, 2011.

	WCRF/AICR. Food, Nutrition, Physical Activity, and the Prevention of Cancer: a Global Perspective. World Cancer Research Fund/American Institute for Cancer Research: Washington, DC, USA, 2007.

	Nan HM, Park JW, Song YJ, Yun HY, Park JS, Hyun T et al. Kimchi and soybean pastes are risk factors of gastric cancer. World J Gastroenterol 2005; 11: 3175â€“3181.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Lee J-K, Park B-J, Yoo K-Y, Ahn Y-O . Dietary factors and stomach cancer: A case-control study in Korea. Int J Epidemiol 1995; 24: 33â€“41.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	He FJ, MacGregor GA . Beneficial effects of potassium. Br Med J 2001; 323: 497â€“501.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Korea Centers for Disease Control and Prevention. Korea Health Statistics 2009: Korea National Health and Nutrition Examination Survey (KNHANESIV-3), 2010.

	World Health Organization. Review and updating of current WHO recommendations on salt/sodium and potassium consumption. World Health Organization: Geneva, Switzerland, 2011.

	Ministry of Health and Welfare. Korea National health and nutrition survey 1998, 2001, 2005, 2007-2009 (in Korean).

	Ministry of Health and Welfare, the Korean Centers for Disease Control and Prevention, the Korea Health Industry Development Institute. Guideline for Nutrition Survey of the Korea National Health and Nutrition Examination Survey, 1998-2009.

	National Rural Living Science Institute. the Food composition Table in Korea in 1996, 2001, 2006: National Rural Living Science Institute 1996, 2001, 2006.

	Ministry of Health and Welfare, Korea Health Industry Development Institute. Development of Recipe Database for Korea Health and Nutrition Examination (in Korean), 1998.

	Piernas C, Popkin BM . Snacking increased among U.S. adults between 1977 and 2006. J Nutr 2010; 140: 325â€“332.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Yang Q, Liu T, Kuklina EV, Flanders WD, Hong Y, Gillespie C et al. Sodium and potassium intake and mortality among US adults: prospective data from the third national health and nutrition examination survey. Arch Intern Med 2011; 171: 1183â€“1191.
ArticleÂ 
    
                    Google ScholarÂ 
                

	Teramoto T, Kawamori R, Miyazaki S, Teramukai S and Omega Study Group. Sodium intake in men and potassium intake in women determine the prevalence of metabolic syndrome in Japanese hypertensive patients: OMEGA study. Hypertens Res 2011; 34: 957â€“962.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Geleijnse JM, Witteman JC, Stijnen T, Kloos MW, Hofman A, Grobbee DE . Sodium and potassium intake and risk of cardiovascular events and all-cause mortality: the Rotterdam study. Eur J Epidemiol 2007; 22: 763â€“770.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Stamler J, Elliott P, Dennis B, Dyer AR, Kesteloot H, Liu K et al. INTERMAP: background, aims, design, methods, and descriptive statistics (nondietary). J Hum Hypertens 2003; 17: 591â€“608.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Food Survey Research Group. Sodium Intake of the U.S. Population. What We Eat In America, NHANES 2007-2008. Food Surveys Research Group: Washington, DC, USA, 2011.

	Department of Health. Assessment of dietary sodium in adults (aged 19 to 64 years) in England, 2011.

	Liang W, Lee AH, Binns CW . Dietary intake of minerals and the risk of ischemic stroke in guangdong province, china, 2007-2008. Prev Chronic Dis 2011; 8: A38.
PubMedÂ 
    PubMed CentralÂ 
    
                    Google ScholarÂ 
                

	Crispim SP, de Vries JH, Geelen A, Souverein OW, Hulshof PJ, Lafay L et al. Two non-consecutive 24 h recalls using EPIC-Soft software are sufficiently valid for comparing protein and potassium intake between five European centresâ€“results from the European Food Consumption Validation (EFCOVAL) study. CORD Conference Proceedings 2011; 105: 447â€“458.
CASÂ 
    
                    Google ScholarÂ 
                

	van Mierlo LA, Greyling A, Zock PL, Kok FJ, Geleijnse JM . Suboptimal potassium intake and potential impact on population blood pressure. Arch Intern Med 2010; 170: 1501â€“1502.
ArticleÂ 
    
                    Google ScholarÂ 
                

	Institute of Medicine. Dietary Reference Intakes for Water, Potassium, Sodium, Chloride, and Sulfate, (ed. Medicine I). The National Academies Press: Washington, DC, USA, 2005.

	WHO/FAO. Diet, Nutrition, and the Prevention of Chronic Diseases. Report of a Joint WHO/FAO Expert Consultation, WHO Technical Report Series 916. WHO: Geneva, Switzerland, 2003.

	Appel LJ, Anderson CA . Compelling evidence for public health action to reduce salt intake. N Engl J Med 2010; 362: 650â€“652.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Mattes RD, Donnelly D . Relative contributions of dietary sodium sources. J Am Coll Nutr 1991; 10: 383â€“393.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Beaglehole R, Bonita R, Horton R, Adams C, Alleyne G, Asaria P et al. Priority actions for the non-communicable disease crisis. Lancet 2011; 377: 1438â€“1447.
ArticleÂ 
    
                    Google ScholarÂ 
                

	Cappuccio FP, Capewell S, Lincoln P, McPherson K . Policy options to reduce population salt intake. Br Med J 2011; 343: d4995.
ArticleÂ 
    
                    Google ScholarÂ 
                

	Webster JL, Dunford EK, Hawkes C, Neal BC . Salt reduction initiatives around the world. J Hypertens 2011; 29: 1043â€“1050.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	WHO. Creating an enabling environment for population-based salt reduction strategies. WHO, 2010.

	Park HK . Nutrition policy in South Korea. Asia Pac J Clin Nutr 2008; 17: 343â€“345.
PubMedÂ 
    
                    Google ScholarÂ 
                

	Kim HJ, Paik HY, Lee SY, Shim JE, Kim YS . Salt usage behaviors are related to urinary sodium excretion in normotensive Korean adults. Asia Pac J Clin Nutr 2007; 16: 122â€“128.
PubMedÂ 
    
                    Google ScholarÂ 
                

	Park S, Park JB, Lakatta EG . Association of central hemodynamics with estimated 24-h urinary sodium in patients with hypertension. CORD Conference Proceedings 2011; 29: 1502â€“1507.
CASÂ 
    
                    Google ScholarÂ 
                


Download references




Acknowledgements
We thank Frances Dancy, University of North Carolina at Chapel Hill Carolina Population Center, for her helpful administrative assistance, Donna R Miles for programming and technical support and Tom Swasey for graphic support.


Author information
Authors and Affiliations
	Department of Food and Nutrition Industry, Korea Health Industry Development Institute, Gangoe-myeon, South Korea
H-S Lee

	Department of Nutrition and Carolina Population Center, University of North Carolina at Chapel Hill, Chapel Hill, NC, USA
K J DuffeyÂ &Â B M Popkin


Authors	H-S LeeView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	K J DuffeyView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	B M PopkinView author publications
You can also search for this author in
                        PubMedÂ Google Scholar





Corresponding author
Correspondence to
                B M Popkin.


Ethics declarations

              
                Competing interests

                The authors declare no conflict of interest.

              
            

Additional information
Supplementary Information accompanies the paper on the Journal of Human Hypertension website


Supplementary information

Supplementary Information (DOC 197 kb)




Rights and permissions
Reprints and permissions


About this article
Cite this article
Lee, HS., Duffey, K. & Popkin, B. Sodium and potassium intake patterns and trends in South Korea.
                    J Hum Hypertens 27, 298â€“303 (2013). https://doi.org/10.1038/jhh.2012.43
Download citation
	Received: 04 July 2012

	Revised: 14 September 2012

	Accepted: 28 September 2012

	Published: 15 November 2012

	Issue Date: May 2013

	DOI: https://doi.org/10.1038/jhh.2012.43


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Keywords
	diet
	sodium
	potassium
	trend
	pattern
	the ratio of sodium to potassium







            


            
        
            
                This article is cited by

                
                    	
                            
                                
                                    
                                        Sodium and potassium intakes and adiposity among Iranian pre-adolescents and adolescents: a cross-sectional study
                                    
                                

                            
                                
                                    	Sahar Golpour-Hamedani
	Nahid Rafie
	Noushin Mohammadifard


                                
                                Nutrition Journal (2022)

                            
	
                            
                                
                                    
                                        National and sub-national trends of salt intake in Iranians from 2000 to 2016: a systematic analysis
                                    
                                

                            
                                
                                    	Ali Gholami
	Ali Ghanbari
	Farshad Farzadfar


                                
                                Archives of Public Health (2022)

                            
	
                            
                                
                                    
                                        Analysis of the dietary factors associated with suspected pediatric nonalcoholic fatty liver disease and potential liver fibrosis: Korean National Health and Nutrition Examination Survey 2014-2017
                                    
                                

                            
                                
                                    	Mi Jin Kim
	Kyung Jae Lee


                                
                                BMC Pediatrics (2020)

                            
	
                            
                                
                                    
                                        Is salt intake reduction a universal intervention for both normotensive and hypertensive people: a case from Iran STEPS survey 2016
                                    
                                

                            
                                
                                    	Ali Gholami
	Shahabeddin Rezaei
	Farshad Farzadfar


                                
                                European Journal of Nutrition (2020)

                            
	
                            
                                
                                    
                                        How Much Intake of Sodium Is Good for Frailty? : The Korean Frailty and Aging Cohort Study (KFACS)
                                    
                                

                            
                                
                                    	S. Kim
	M. Kim
	Chang Won Won


                                
                                The Journal of nutrition, health and aging (2019)

                            


                

            

        
    

            
        





    
        

        
            
                

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



            

            
                

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



            

        
    


    
        
    

    
    
        
            
                Associated content

                
                    
                        
                            
                                Focus

                                
                                    Salt, Aldosterone and Hypertension
                                

                            
                        

                    
                    
                
            
        

        
    

    

    
        
            
                
                    
                        
                            Advertisement

                            
    
        
            
                [image: Advertisement]
        

    


                        

                    

                

            

            

            

        

    






    
        
            
                Explore content

                	
                                
                                    Research articles
                                
                            
	
                                
                                    Reviews & Analysis
                                
                            
	
                                
                                    News & Comment
                                
                            
	
                                
                                    Current issue
                                
                            
	
                                
                                    Collections
                                
                            


                	
                            Follow us on Twitter
                            
                        
	
                            
                                Subscribe
                            
                        
	
                            Sign up for alerts
                            
                        
	
                            
                                RSS feed
                            
                        


            

        
    
    
        
            
                
                    About the journal

                    	
                                
                                    Announcements
                                
                            
	
                                
                                    Journal Information
                                
                            
	
                                
                                    Open access publishing
                                
                            
	
                                
                                    About the Editors
                                
                            
	
                                
                                    About the Partners
                                
                            
	
                                
                                    Contact
                                
                            
	
                                
                                    For Advertisers
                                
                            
	
                                
                                    Subscribe
                                
                            


                

            
        

        
            
                
                    Publish with us

                    	
                                
                                    For Authors & Referees
                                
                            
	
                                
                                    Language editing services
                                
                            
	
                                Submit manuscript
                                
                            


                

            
        
    



    
        Search

        
            Search articles by subject, keyword or author
            
                
                    
                

                
                    
                        Show results from
                        All journals
This journal


                    

                    
                        Search
                    

                


            

        


        
            
                Advanced search
            
        


        Quick links

        	Explore articles by subject
	Find a job
	Guide to authors
	Editorial policies


    





        
    
        
            

            
                
                    Journal of Human Hypertension (J Hum Hypertens)
                
                
    
    
        ISSN 1476-5527 (online)
    
    


                
    
    
        ISSN 0950-9240 (print)
    
    

            

        

    




    
        
    nature.com sitemap

    
        
            
                About Nature Portfolio

                	About us
	Press releases
	Press office
	Contact us


            


            
                Discover content

                	Journals A-Z
	Articles by subject
	protocols.io
	Nature Index


            


            
                Publishing policies

                	Nature portfolio policies
	Open access


            


            
                Author & Researcher services

                	Reprints & permissions
	Research data
	Language editing
	Scientific editing
	Nature Masterclasses
	Research Solutions


            


            
                Libraries & institutions

                	Librarian service & tools
	Librarian portal
	Open research
	Recommend to library


            


            
                Advertising & partnerships

                	Advertising
	Partnerships & Services
	Media kits
                    
	Branded
                        content


            


            
                Professional development

                	Nature Careers
	Nature 
                        Conferences


            


            
                Regional websites

                	Nature Africa
	Nature China
	Nature India
	Nature Italy
	Nature Japan
	Nature Middle East


            


        

    

    
        	Privacy
                Policy
	Use
                of cookies
	
                Your privacy choices/Manage cookies
                
            
	Legal
                notice
	Accessibility
                statement
	Terms & Conditions
	Your US state privacy rights


    





        
    
        [image: Springer Nature]
    
    © 2024 Springer Nature Limited




    

    
    
    











    [image: ]







[image: ]
