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A JOINT POSITION STATEMENT TO SUPPORT SINGAPORE’S SODIUM 

REDUCTION STRATEGY THROUGH NUTRITIONAL EDUCATION AND 

ENVIRONMENTAL CHANGES FOR CONSUMERS 

 

We, Singapore Nutrition and Dietetics Association (SNDA), Singapore Heart 

Foundation (SHF), and The National Kidney Foundation (NKF), recognise the 

importance of reducing sodium intake as a preventive measure against chronic 

diseases like hypertension, cardiovascular and kidney diseases. We support the 

Health Promotion Board’s sodium reduction strategy, focusing on nutritional education 

and advocating for environmental changes to reduce the sodium content in food 

products. We trust that these collective efforts can empower individuals to make 

healthier, lower-sodium dietary choices.  

 
Prevalence of hypertension in Singapore 
 
According to data from the Ministry of Health and Health Promotion Board, there has 

been a noticeable rise in the prevalence of hypertension among Singapore residents. 

In 2010, 2 in 10 Singapore residents had hypertension. In 2021-2022, the proportion 

had increased to more than 1 in 3 (Figure 1) [1].  

 

Figure 1: Hypertension crude prevalence (%) trends, extracted from the National Population Health Survey 2022 

Source: Ministry of Health and Health Promotion Board [1] 
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Sodium consumption patterns in Singapore 
 
The World Health Organisation (WHO) recommends reducing sodium intake to < 2000 

mg per day, i.e., less than 5 g or 1 teaspoon of regular salt. In 2010, Singapore 

residents consumed 3300 mg of sodium per day on average [2]. In 2019, average 

sodium intake was 3480 mg per day, and in 2022, this further increased to 3620 mg 

per day [3]. Currently, 9 in 10 Singapore residents exceed WHO’s recommended limit. 

Majority of sodium intake was from salt, sauces and seasonings added to cooking and 

food preparation, with key sources being soupy dishes, gravy and sauce-based 

dishes, flavoured rice and noodles.  

 
Evidence for the urgency to reduce sodium intake 
 

We are concerned with the rising rates of hypertension and  rising cases of kidney 

diseases given our increasingly elderly population, and hence, we recognise the 

urgent need to reduce sodium intake as a key strategy for disease prevention. 

Lowering the prevalence of hypertension is a key objective set by the WHO [4]. 

Numerous population-based studies have demonstrated that hypertension is not only 

a risk factor but also a leading cause of cardiac, cerebral, and vascular complications, 

such as stroke, coronary heart disease, heart failure, atrial fibrillation, peripheral artery 

disease, cognitive impairment, dementia, and kidney failure [5-7]. Given Singapore’s 

increasingly and rapidly ageing population and the steadily rising prevalence of obesity 

and diabetes, a sizeable proportion of the population is already at a high risk of 

developing cardiovascular and kidney diseases, leading to an even greater disease 

burden for the city state [8]. The diverse body of evidence from clinical and population 

studies has found that incremental reduction in sodium significantly lowers blood 

pressure and mitigates the age-related rise in blood pressure [9]. Even a moderate 

reduction of 2 g of salt per day (equivalent to 1/3 teaspoon) is projected to avert about 

4,000 Disability-adjusted life years (DALYs) annually [8].  
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Strategies to reduce risk factors for hypertension and chronic diseases 

 

1) Promoting an optimal sodium-to-potassium intake (Na:K) ratio  

 
While the individual effects of sodium and potassium on blood pressure are well-

established, there is consensus that an individual’s Na:K ratio is a more significant 

predictor of hypertension, cardiovascular, and kidney diseases [10-12]. High salt intake 

impacts blood pressure through sodium retention, volume expansion, inflammation 

and oxidative stress [13]. Conversely, evidence shows an inverse association between 

dietary potassium intake and blood pressure due to vasodilation of blood vessels [14].  

 

Extensive evidence,  including the large ecological INTERSALT study [15] and various 

meta-analyses [16, 17], support the effectiveness of reducing the Na:K ratio in achieving 

significant reductions in cardiovascular diseases (CVDs) and mortality rates. In 

addition, there is a greater risk of chronic kidney disease (CKD) progression with a 

higher urinary Na:K ratio [12]. As per the WHO, it is recommended to have a sodium 

intake of <2000mg/day and a potassium intake of >3510mg/day, achieving a Na:K 

ratio of ≤0.6mg/mg in the blood [18].  These findings align with the principles of the 

Dietary Approaches to Stop Hypertension (DASH) diet, which encourages low sodium 

and high potassium foods, a comprehensive dietary plan to effectively lower risk 

factors for CVDs and kidney diseases [19]. Incorporating foods such as fruits, 

vegetables, cereals, low-fat dairy, and unprocessed lean meats as part of a balanced 

diet will improve the Na:K ratio [10]. Conversely, cured, and processed meats, as well 

as fat spreads, worsens the Na:K ratio. Thus, providing guidance to consumers on 

healthier food choices is essential for maintaining optimal blood pressure to reduce 

the risk of chronic diseases.  

 

2) Influencing the food environment through product reformulation and 

increasing accessibility to lower sodium ingredients and foods 

 

Reducing hypertension and chronic diseases requires a multifaceted approach. A key 

element of the Health Promotion Board’s sodium reduction strategy involves 

influencing the food environment through product reformulation. Collaborating with the 
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food industry to promote reformulation and adopt reduced sodium products, especially 

lower-sodium salt alternatives, is crucial as “added salt” constitutes the largest 

contributor (50%) to our dietary sodium, according to the Health Promotion Board. 

Gradually reducing sodium intake with these lower-sodium salt alternatives can 

maintain taste and flavour while addressing the challenge of adjusting to a lower-

sodium diet for those accustomed to salty foods. Incorporating these alternatives into 

the food supply is a significant step in reducing sodium intake. Long-term maintenance 

of reduced salt intake in individuals with CKD can lower blood pressure and 

albuminuria, thus potentially leading to reductions in CKD progression and 

cardiovascular outcomes [20].  

 

Currently, there are several types of lower-sodium salt alternatives in the market. 

These edible salt products replace a certain proportion of sodium chloride with other 

minerals such as potassium and magnesium, or glutamate enhancers.  

 

(i) Potassium (K) salt substitutes 

Numerous systematic reviews and meta-analyses have shown that using K salt or 

increasing potassium intake can significantly reduce systolic and diastolic blood 

pressure [21,22] and reduce the risk of cardiovascular events [23-26], without significant 

adverse effects. A Cochrane systematic review of 26 clinical trials, recently published 

in 2022, found that using K salt substitutes lowers blood pressure and reduces the risk 

of stroke, acute coronary syndrome and cardiovascular deaths in adults while 

increasing blood potassium levels only slightly compared to regular salt [25].  

 

A position statement published by the American Heart Association in 2019 notes that 

K salt substitutes can be a safe and effective salt alternative to reduce the risk of 

cardiovascular diseases[27].  

 

Although dietary potassium intake has been postulated to be an important contributor 

to hyperkalaemia in patients with CKD, the singular association between dietary and 

serum potassium is weak [28]. A recent trial conducted among elderly across 46 

residential elderly care facilities in China found that K salt lowered blood pressure and 

the risk of cardiovascular events by 40% [29]. In this trial, 6% of patients had kidney 
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diseases and 8% were on medications that may raise serum potassium. Although the 

use of K salt increased mean serum potassium, it was not associated with any adverse 

clinical outcomes.  

 

Hyperkalaemia is frequently associated with additional clinical factors warranting a 

more holistic management approach. Individuals with advanced stages of kidney 

disease should adopt a no or low-added salt (regular or K salt) diet where possible. 

These individuals who may be on dialysis or have decreased kidney function and 

taking medications (such as angiotensin-converting enzyme inhibitors, angiotensin 2 

receptor blockers and mineralocorticoid receptor blockers), which may affect blood 

potassium levels, should consult their healthcare providers or dietitians for holistic 

clinical management and regularly monitor potassium levels.   

 

(ii) Monosodium-glutamate (MSG) salt substitutes 

Monosodium glutamate (MSG) is a flavour enhancer, rendering food an “umami” 

flavour, while containing less than a third of the sodium in table salt. MSG can be used 

as a substitute for salt, or used to replace some sodium chloride in table salt.  

 

MSG is derived from glutamate, a naturally occurring amino acid that is found in nearly 

all foods. The glutamate in MSG is chemically indistinguishable from naturally 

occurring glutamates in foods (e.g. tomatoes, cheeses), as our bodies metabolise both 

sources of glutamate in the same way. The consensus among regulatory agencies 

worldwide, such as the United States Food and Drug Administration (FDA) [30], 

European Food Safety Authority (ESFA) [31], Food Standards Australia New Zealand 

(FSANZ) [32] and the Joint FAO/WHO Expert Committee on Food Additives (JECFA) 

[33], is that MSG is safe for consumption when used in accordance with good 

manufacturing practices. For example, the United States FDA has granted MSG 

“Generally Recognized As Safe” (GRAS) status.  

 

There have been claims of adverse reactions to MSG, including headaches, flushing, 

and sweating, collectively known as “Chinese Restaurant Syndrome”. However, these 

claims have not been substantiated by scientific evidence [34]. Some people may be 

sensitive to MSG, just like any other food ingredient, but these cases are rare, and the 
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symptoms are mild and short-lived. Regulatory agencies have conducted 

comprehensive safety evaluations of MSG and have established acceptable daily 

intake (ADI) levels for MSG consumption. The levels are set far below the amount that 

typically seen in one's diet without any health risk.  This provides additional safety 

margins and allows individual who are sensitive to MSG to be able to enjoy it without 

experiencing adverse effects.  

 

(iii) Other sodium reduction solutions  

Other possible ingredients that can be used to reduce sodium in foods include yeast 

extract and magnesium.  

 

Yeast extract is a natural ingredient, obtained through the fermentation of yeast and 

subsequent disruption of its cell walls [35]. It is largely made up of proteins or amino 

acids, nucleotides and peptides, some of which can impart salty taste, “umami” or 

“meaty” flavours thus allowing for sodium or salt reduction in foods [36, 37]. Yeast extract 

has been granted GRAS status by the United States FDA [38], and has been used 

globally in a variety of reduced sodium products [39, 40].   

 

Magnesium (Mg) sulphate is another ingredient that could be used to replace some 

sodium chloride in regular table salt to achieve sodium reduction. In addition to sodium 

reduction, several studies have also investigated the potential health benefits of 

increasing magnesium intake. A meta-analysis of randomised controlled trials found 

that Mg supplementation reduced both systolic and diastolic blood pressure in 

hypertensives, compared to placebo [41]. Another meta-analysis of observational 

studies found an inverse association between dietary magnesium intake and the risk 

of cardiovascular diseases [42].   

 

Hypermagnesemia can occur when magnesium intake exceeds the body’s ability to 

excrete it. Individuals with impaired kidney function and gastrointestinal dysfunction 

may be at increased risk of hypermagnesemia as the excretion of magnesium is 

impaired. However, research has shown that higher magnesium levels were 

associated with lower risks for all-cause mortality, cardiovascular events and mortality, 

among individuals with chronic kidney disease [43].  
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Conclusion 

 

Excessive sodium intake significantly contributes to high blood pressure, a leading risk 

factor for CVDs, chronic kidney disease, and other health issues. Lowering 

hypertension rates is a crucial public health goal. As healthcare professionals, we 

continue to do our part to raise awareness of the dangers of high sodium intake as 

well as to encourage individuals to improve their Na:K ratio for better health outcomes. 

We recognise the importance of influencing the food environment by increasing the 

availability of lower-sodium alternatives in the food supply through a multi-stakeholder 

partnership among the government, industry, and professional bodies. In the retail 

sector, these products are identifiable by the Healthier Choice Symbols on their front-

of-pack. When dining out, consumers can opt for F&B outlets using lower-sodium 

ingredients, indicated by the “Lower-sodium options available here” Healthier Choice 

identifier. Individuals should also strive to use less salt, whether regular salt or lower-

sodium salt substitutes, to further reduce sodium intake and cultivate a palate for less 

salty food.  

 

Lastly, it is important to note that lifestyle changes such as adopting a healthy balanced 

diet, increasing physical activity, and maintaining a healthy weight, are equally 

important to promote overall health and well-being.  

 

 

 

 

 

 



  

 8 

                          

Dr Kalpana Bhaskaran 

President 

Singapore Nutrition and Dietetics Association 

X

 
Prof Tan Huay Cheem 

Chairman 

Singapore Heart Foundation 

 

 A/Prof Jason Choo 

Medical Director 

The National Kidney Foundation 

 
  

X

X



  

 9 

 
References 
 
1. Ministry of Health and Health Promotion Board Singapore. National 
Population Health Survey 2022. 2022. 
2.  Health Promotion Board Singapore. National Nutrition Survey 2010. 2010. 
3.  Health Promotion Board Singapore. National Nutrition Survey 2022. 2022. 
4.  World Health Organization. Hypertension. 2023.  
5. MacMahon S, Peto R, Cutler J, Collins R, Sorlie P, Neaton J, Abbott R, 
Godwin J, Dyer A, Stamler J. Blood pressure, stroke, and coronary heart disease. 
Part 1, Prolonged differences in blood pressure: prospective observational studies 
corrected for the regression dilution bias. Lancet. 1990;335(8692):765-74. 
6. van den Hoogen PC, Feskens EJ, Nagelkerke NJ, Menotti A, Nissinen A, 
Kromhout D. The relation between blood pressure and mortality due to coronary 
heart disease among men in different parts of the world. Seven Countries Study 
Research Group. The New England Journal of Medicine. 2000;342(1):1-8. 
7. Vasan RS, Larson MG, Leip EP, Evans JC, O'Donnell CJ, Kannel WB, Levy 
D. Impact of high-normal blood pressure on the risk of cardiovascular disease. The 
New England Journal of Medicine. 2001;345(18):1291-7. 
8. Tan KW, Quaye SED, Koo JR, Lim JT, Cook AR, Dickens BL. Assessing the 
Impact of Salt Reduction Initiatives on the Chronic Disease Burden of Singapore. 
Nutrients. 2021;13(4). 
9. He FJ, MacGregor GA. Reducing Population Salt Intake Worldwide: From 
Evidence to Implementation. Progress in Cardiovascular Diseases. 2010;52(5):363-
82. 
10. Morrissey E, Giltinan M, Kehoe L, Nugent AP, McNulty BA, Flynn A, Walton J. 
Sodium and Potassium Intakes and Their Ratio in Adults (18-90 y): Findings from the 
Irish National Adult Nutrition Survey. Nutrients. 2020;12(4). 
11. Perez V, Chang ET. Sodium-to-potassium ratio and blood pressure, 
hypertension, and related factors. Adv Nutr. 2014;5(6):712-41. 
12. Koo H, Hwang S, Kim TH, Kang SW, Oh KH, Ahn C, Kim YH. The ratio of 
urinary sodium and potassium and chronic kidney disease progression: Results from 
the KoreaN Cohort Study for Outcomes in Patients with Chronic Kidney Disease 
(KNOW-CKD). Medicine (Baltimore). 2018;97(44):e12820. 
13. Sulyok E, Farkas B, Nagy B, Várnagy Á, Kovács K, Bódis J. Tissue Sodium 
Accumulation: Pathophysiology and Clinical Implications. Antioxidants. 
2022;11(4):750. 
14. Gritter M, Rotmans JI, Hoorn EJ. Role of Dietary K+ in Natriuresis, Blood 
Pressure Reduction, Cardiovascular Protection, and Renoprotection. Hypertension. 
2019;73(1):15-23. 
15. Group ICR. Intersalt: an international study of electrolyte excretion and blood 
pressure. Results for 24 hour urinary sodium and potassium excretion. Intersalt 
Cooperative Research Group. British Medical Journal. 1988;297(6644):319-28. 
16. Aburto NJ, Ziolkovska A, Hooper L, Elliott P, Cappuccio FP, Meerpohl JJ. 
Effect of lower sodium intake on health: systematic review and meta-analyses. 
British Medical Journal. 2013;346:f1326. 
17. He FJ, Li J, Macgregor GA. Effect of longer term modest salt reduction on 
blood pressure: Cochrane systematic review and meta-analysis of randomised trials. 
Bmj. 2013;346:f1325. 



  

 10 

18. World Health Organization. WHO Guidelines Approved by the Guidelines 
Review Committee.  Guideline: Sodium Intake for Adults and Children. Geneva: 
World Health Organization 
Copyright © 2012, World Health Organization.; 2012. 
19. Iwahori T, Miura K, Ueshima H. Time to Consider Use of the Sodium-to-
Potassium Ratio for Practical Sodium Reduction and Potassium Increase. Nutrients. 
2017;9(7). 
20. McMahon EJ, Campbell KL, Bauer JD, Mudge DW, Kelly JT. Altered dietary 
salt intake for people with chronic kidney disease. Cochrane Database of Systematic 
Reviews. 2021(6). 
21. Aliasgharzadeh S, Tabrizi JS, Nikniaz L, Ebrahimi-Mameghani M, Lotfi Yagin 
N. Effect of salt reduction interventions in lowering blood pressure: A comprehensive 
systematic review and meta-analysis of controlled clinical trials. PLoS One. 
2022;17(12):e0277929. 
22. Jin A, Xie W, Wu Y. Effect of salt reduction interventions in lowering blood 
pressure in Chinese populations: a systematic review and meta-analysis of 
randomised controlled trials. BMJ Open. 2020;10(2):e032941. 
23. Aburto NJ, Hanson S, Gutierrez H, Hooper L, Elliott P, Cappuccio FP. Effect 
of increased potassium intake on cardiovascular risk factors and disease: systematic 
review and meta-analyses. British Medical Journal. 2013;346:f1378. 
24. Tsai YC, Tsao YP, Huang CJ, Tai YH, Su YC, Chiang CE, Sung SH, Chen 
CH, Cheng HM. Effectiveness of salt substitute on cardiovascular outcomes: A 
systematic review and meta-analysis. The Journal of Clinical Hypertension. 
2022;24(9):1147-60. 
25. Brand A, Visser ME, Schoonees A, Naude CE. Replacing salt with low-
sodium salt substitutes (LSSS) for cardiovascular health in adults, children and 
pregnant women. Cochrane Database Syst Rev. 2022;8(8):CD015207. 
26.  Larsson SC, Orsini N, Wolk A. Dietary potassium intake and risk of stroke: a 
dose-response meta-analysis of prospective studies. Stroke. 2011;42(10):2746-50 
27. Greer RC, Marklund M, Anderson CAM, Cobb LK, Dalcin AT, Henry M, Appel 
LJ. Potassium-Enriched Salt Substitutes as a Means to Lower Blood Pressure: 
Benefits and Risks. Hypertension. 2019;75(2):266-74. 
28. Ramos CI, González-Ortiz A, Espinosa-Cuevas A, Avesani CM, Carrero JJ, 
Cuppari L. Does dietary potassium intake associate with hyperkalemia in patients 
with chronic kidney disease? Nephrology Dialysis Transplantation. 
2020;36(11):2049-57. 
29.  Yuan, Y., Jin, A., Neal, B. et al. Salt substitution and salt-supply restriction for 
lowering blood pressure in elderly care facilities: a cluster-randomized trial. Nature 
Medicine. 2023; 29:973–981. 
30. Mortensen A, Aguilar F, Crebelli R, Di Domenico A, Dusemund B, Frutos MJ, 
Galtier P, Gott D, Gundert-Remy U, Leblanc JC, Lindtner O, Moldeus P, Mosesso P, 
Parent-Massin D, Oskarsson A, Stankovic I, Waalkens-Berendsen I, Woutersen RA, 
Wright M, Younes M, Boon P, Chrysafidis D, Gurtler R, Tobback P, Altieri A, Rincon 
AM, Lambre C. Re-evaluation of glutamic acid (E 620), sodium glutamate (E 621), 
potassium glutamate (E 622), calcium glutamate (E 623), ammonium glutamate (E 
624) and magnesium glutamate (E 625) as food additives. European Food Safety 
Authority Journal. 2017;15(7):e04910. 
31. United States Food & Drug Administration. Questions and Answers on 
Monosodium Glutamate (MSG). 2012.  



  

 11 

32. Food Standards Australia New Zealand. Monosodium Glutamate. A safety 
assessment. Technical Report Series No. 20. Canberra; 2003. 
33. Joint FAO/WHO Expert Commitee on Food Additives. Toxicological 
evaluation of certain food additives and contaminants.; 1993. 
34. Geha RS, Beiser A, Ren C, Patterson R, Greenberger PA, Grammer LC, Ditto 
AM, Harris KE, Shaughnessy MA, Yarnold PR, Corren J, Saxon A. Review of 
Alleged Reaction to Monosodium Glutamate and Outcome of a Multicenter Double-
Blind Placebo-Controlled Study. The Journal of Nutrition. 2000;130(4):1058S-62S 
35.  Teimouri I, Naderi Ahranjani R, Babaei K, Tadayyon S, Taheri E, Diddar N, 
Vaghari H, Jafarizadeh H. Yeast Extracts: Production, Properties and Application. 
Conference paper at 6th National Conference On Strategic Research in Chemistry 
And Chemical Engineering With An Emphasis On Indigenous Technology In Iran. 
August 2020.  
36.  Tao Z, Yuan H, Liu M, Liu Q, Zhang S, Liu H, Jiang Y, Huang D, Wang T. 
Yeast Extract: Characteristics, Production, Applications and Future Perspectives. J 
Microbiol Biotechnol. 2023 Feb 28;33(2):151-166.  
37.  Zheng, Y., Tang, L., Yu, M. et al. Fractionation and identification of salty 
peptides from yeast extract. J Food Sci Technol. 2021 58: 1199–1208 
38.  United States Food & Drug Administration. Microorganisms & Microbial-
Derived Ingredients Used in Food (Partial List). 2018.  
39.  Biospringer. Yeast ingredients for flavorful low-salt foods. 2020.  
40.  Srisungwan, S., Chalermchaiwat, P., Suttisunsanee, U., Jittinandana, S., 
Chamchan, R., Chemthong, C., & On-nom, N. Development of reduced-sodium 
seasoning powder using yeast extract. 2019.  
41. Jee SH, Miller III ER, Guallar E, Singh VK, Appel LJ, Klag MJ. The effecrt of 
magnesium supplementation on blood pressure: a meta-analysis of randomised 
clinical trials. Americal Journal of Hypertension. 2002;15(8):691-6. 
42. Del Gobbo LC, Imamura F, Wu JH, de Oliveira Otto MC, Chiuve SE, 
Mozaffarian D. Circulating and dietary magnesium and risk of cardiovascular 
disease: a systematic review and meta-analysis of prospective studies. American 
Journal of Clinical Nutrition. 2013;98(1):160-73. 
43. Leenders NHJ, Vermeulen EA, van Ballegooijen AJ, Hoekstra T, de Vries R, 
Beulens JW, Vervloet MG. The association between circulating magnesium and 
clinically relevant outcomes in patients with chronic kidney disease: A systematic 
review and meta-analysis. Clin Nutr. 2021 May;40(5):3133-3147. doi: 
10.1016/j.clnu.2020.12.015. Epub 2020 Dec 26. PMID: 33419615. 
 

 
 


