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Dietary Sodium and Health 
 
 
Summary 
 
Sodium and chloride ions are dietary essentials; there is rarely a problem of shortage, but, in the case of 
sodium, the risk lies in excessive intakes. 
 
Several authorities, including the World Health Organisation (WHO), the UK Scientific Advisory 
Committee on Nutrition (SACN), the UK Food Standards Agency (FSA), the American Public Health 
Association, the US National Academies of Science Institute of Medicine (IoM) and Health Canada, 
recommend an overall reduction in salt intake to 5-6g/day to reduce the effect on blood pressure (BP), 
although others take the view that evidence does not justify universal restriction but that intake restriction 
should be encouraged for older hypertensives and young children. Salt producers, via the Salt Institute, 
strongly dispute the need for intake restriction guidelines. 
 
Although there are other minor sodium sources in food, the predominant contributor is sodium chloride.  
Most dietary sodium intake arises from salt incorporated in manufactured and other prepared foods, and 
these provide the main scope for reduction of intake. While food manufacturers wish to maintain the 
palatability of those food products in which salt plays a part and the functionality in products where salt 
performs an indispensable technological function, some have marketed low-salt versions, or have 
progressively reduced salt content over a period, where technical and microbiological considerations 
make this possible.  
 
Despite extensive research, there are still areas where knowledge is lacking or where interpretations of 
existing knowledge differ. Opinions may differ on whether it is appropriate to seek to encourage reduced 
sodium intake for the whole population. Nevertheless, if reduction is achieved without compromising 
microbiological safety or essential functionality, no part of the population would be disadvantaged by it, as 
those who might find certain reduced-salt manufactured foods less palatable have the freedom to add 
table salt “to taste” before consumption. Recognising that in science, and especially in nutrition/health 
controversies, nothing can ever be conclusively "proven", one has to make, on what will always be partial 
knowledge, the best judgement possible at the time.  This would, at present, require:  
 

• encouragement to food manufacturers and foodservice outlets to reduce further, where safely and 
technically possible, the salt content of  manufactured or prepared foods (especially those 
consumed by children)  and/or offer an alternative choice of low sodium/salt products;  
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• foods adequately labelled in respect of sodium/salt to provide sufficient and sufficiently 
understandable information for the exercise of informed choice;  

• appropriate medical advice to older hypertensives and to parents regarding their childrenʼs diet; 
and advice to the public to adopt a healthy balanced diet, low in fat and salt and rich in fruit, 
vegetables, and complex carbohydrates, and to avoid the excessive use of salt in cooking or at 
the table. 

 
 
Dietary requirements and deficiencies 
 
Sodium, potassium and chloride are dietary essentials but, unlike most nutrients, there are very rarely 
problems involving a dietary shortage.  Particularly in the case of sodium, the risk lies in excessive 
intakes. 
 
Sodium is the principal cation in extracellular fluids in the body, and potassium in the intracellular fluids. 
Chloride is the major anion in all body fluids. Together with other solutes these ions maintain the volume 
of the extracellular fluid, osmotic pressure, acid-base balance and electrophysiological activity in muscles 
and nerves. In addition sodium and potassium are necessary for active transport (i.e. energy-dependent) 
across cell membranes (sodium-potassium pump). 
 
Sodium intake figures are mostly derived from urinary excretion (100 mmol/day sodium excretion is 
equivalent to an intake of 6 g salt). Total body sodium can be measured by in vivo activation analysis and 
total exchangeable sodium by isotope dilution (Beretta-Piccoli et al, 1982). That report, using both 
methods, showed that body sodium tended to be low in young patients and those with mild hypertension 
but was found to be enhanced in those with more severe hypertension. Exchangeable sodium was 
significantly subnormal in those with essential hypertension compared with matched controls, which does 
not fit in with the sodium/blood pressure (BP) conclusions. 
 
Healthy adults can maintain a sodium balance with intakes of 10-20 mmol (230-460 mg)/day, equivalent 
to 0.57-1.15 g salt/day while the average daily intake in the UK was, at the time reported, between 85 and 
145 mmol (3.0-5.1 g) equivalent to 7.5-12.7 g salt/day, -- derived mainly from sodium chloride – around 
ten times the amount required to maintain balance (UK Department of Health, 1991). 
 
It is commonly believed that there is a need for extra salt under condition of increased sweating (severe 
exercise and/or high ambient temperatures) but the body adapts to such conditions by producing more 
dilute sweat and extra salt may be required for only a short time. Sodium balance can be maintained with 
an intake of less than 1 mmol (23 mg)/day but potassium intake must be maintained since losses cannot 
be reduced below 5-15 mmol (600-1800 mg). Potassium depletion elevates blood pressure and 
potassium-depleted subjects become sodium-sensitive; hence the dietary ratio of sodium:potassium is 
important, as well as the amounts.  
 
The minimum daily requirements of sodium and potassium recommended by various authorities are as 
follows: 
 
         Sodium   Potassium  
 mmol mg mmol mg 
UK 1991 LNRI*          25            575           50           2000 
UK 1991 RNI**          70          1600           90           3500 
EU 1993 
acceptable level  

         25-150        575-3500           80           3100 

United States  
1995 

         21.7            500           51               2000 
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 * Lower Reference Nutrient Intake (applies to individuals) 
** Reference Nutrient Intake (equivalent to RDA, applies to population groups) 
 
(Note. 1 mmol = 23 mg sodium, equivalent to 58.4  mg salt). 
 
Dietary excess 
 
Heart failure, cirrhosis, nephrotic syndrome, asthma, stroke, stomach cancer and idiopathic and cyclical 
oedema have been associated, in some studies, with sodium intake. In particular it has been shown 
epidemiologically that in some individuals (about 10% of the population) high intakes are associated with 
hypertension, which, in turn, is a risk factor in coronary thrombosis (e.g. Alderman et al, 1991 and 1995; 
Cutler et al 1991; Frost et al 1991). The extent to which the high sensitivity of those individuals may be 
genetic depends on further research in this area (Sanders,2007)  
 
Moreover, some patients with high BP benefit from severe restriction of sodium intake -- similar results 
have been observed in animals. There is generally an increase in BP with age, except in populations with 
habitually low salt consumption; but the results are partly obscured by other contributory factors such as 
obesity, alcohol and smoking. There is evidence in some individuals that high salt intake in infancy may 
eventually result in hypertension (Mitchell, 1989). 
 
Hypertension is defined as consistent systolic BP greater than 140 mm, and diastolic readings greater 
than 90 mm in adults over 18 years of age, irrespective of their age (Ramsay et al, 1999). Normal levels 
are 130 mm and 85 mm respectively. By this definition, the prevalence in England  was 41% for men and 
33% for women, increasing with age from 16% in men aged 16-24 years to 73% in those aged 75 and 
over; for women, from 4% to 78% (1998 Health Survey for England, Erens & Primatesta, 1999) . In 
Scotland  the Scottish Health Survey 1998 (Scottish Executive Health Department, 2000) reported an 
overall prevalence of 33% for men and 28% for women. The prevalence increased from 10% in men aged 
16-24 to 74% in those aged 65-74 years, and for women, from 4% to 76%.  
 
Human appetite for saltiness 
 
Saltiness is one of the five recognized basic tastes (the others are sweetness, sourness, bitterness and 
“umami”).  Saltiness is innately appealing to humans, although responses to salty foods are influenced by 
environmental factors. Limited data reveal no clear association between early exposure to salt and 
various hedonic responses to salt later in life, but recent exposure markedly alters a person's preferred 
salt content of foods. Restricting exposure for 8-12 weeks can enhance the appeal of reduced-sodium 
foods in both normotensive and hypertensive individuals (Mattes, 1997).  Experience has shown that 
consumers acclimatise to the gradual reduction of salt content of manufactured foods. 
 
Recent research on rats has suggested that inadequate dietary ω-3 polyunsaturated fatty acids during 
development results in an exaggerated sodium appetite later in life (Weisinger et al, 2010). 
 
Dietary studies 
 
Numerous studies have been carried out on the relation of sodium intake and BP. 
 
Intersalt Co-operative Research Study (ICRS) 
 
ICRS involved 10,000 people in 52 population groups and the first report was published in 1988. After 
some criticism and further consideration of the evidence, a second report with firmer conclusions was 
published in 1996. The report concluded that increasing salt intake (using sodium excretion as a measure 
of intake) is associated with a significant rise in BP, the size of the rise increasing with age. It was 
deduced that a salt intake of 4.2 g/day (sodium excretion of 7 mmol/day) maintained from the age of 25 to 
55 years would result in systolic pressure 10-11 mm lower than individuals with intake of 10.2 g/day. 
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However, at the same time, Midgeley et al (1996) published the results of an examination of 56 published 
random trials and found that in younger people salt restriction had no effect on normotensive subjects but 
that effects were shown in older hypertensive subjects. These authors did not support universal salt 
restriction. In the older hypertensive subjects a reduction of salt intake to 6 g/day (100 mmol excretion) 
resulted in a fall of 3.7 mm systolic and 0.9 mm diastolic pressures. The strongest criticism came from 
Hanneman (1996), writing on behalf of the Salt Institute (a US-based trade association of salt producers) 
casting doubt on the validity of the Intersalt trial and interpretation. The extent and tenor of the 
disagreement was well illustrated in issues of the British Medical Journal (BMJ,1996, 1997) which also  
contained arguments on both sides of the controversy. 
 
Hypertension Optimal Treatment (HOT) Study 
 
Nineteen thousand hypertensive patients were treated with a mixture of drugs to lower their BP to one of 
three levels - a diastolic pressure of 85 to 90 mmHg, 80 to 85 mm Hg, or below 80. The main conclusion 
of the study was that the optimal BP is 138/83 mm Hg. Lowering BP to this level was associated with a 
reduction of risk of stroke and heart attack, but further reduction had no effect. There was no evidence 
that lowering BP below this level was unsafe. The results were different for patients with diabetes, in 
whom reductions of BP  below 138/83 were associated with a further reduction of risk (Chalmers, 1998). 
 
National Health and Nutrition Examination Survey 
 
Alderman et al (1998) reported on the first National Health and Nutrition Examination Survey (NEHANES 
1), developed and funded by the National Center for Health Statistics of the (US) Centers for Disease 
Control and Prevention, the National Institute on Ageing, the National Cancer Institute, and other institutes 
of the National Institutes of Health. The Survey established a baseline in 1975 for 20,729 US adults (aged 
25-75). A cohort of 11,348 participants underwent medical examination and nutritional examination based 
on 24 hour recall. Vital status at June 30, 1992, was obtained for the 11,346 participants through 
interview, tracing, and searches of the national death index. Mortality was examined in sex-specific 
quartiles of sodium intake, calorie intake, and sodium/calorie ratio. Multiple regression analyses were 
done to assess the relations with mortality.  
 
There were 3,923 deaths, of which 1,970 were due to cardiovascular disease (CVD). All-cause mortality 
(per 1000 person-years; adjusted for age and sex) was inversely associated with sex-specific quartiles of 
sodium intake and total calorie intake, and showed a weak positive association with sodium/calorie ratio.  
The pattern for CVD mortality was similar. In Cox multiple regression analysis, sodium intake was 
inversely associated with all-cause (p=0·0069) and CVD mortality (p=0·086) and sodium/calorie ratio was 
directly associated with all-cause (p=0·0004) and CVD mortality (p=0·0056). By contrast, calorie intake in 
the presence of the two measures of sodium intake was not independently associated with mortality (all-
cause p=0·86; CVD p=0·74). Analysis restricted to participants with no history of CVD at baseline gave 
similar results. The authorsʼ interpretation was that this observational study does not justify any particular 
dietary recommendation, and specifically, that these results do not support current recommendations for 
routine reduction of sodium consumption, nor do they justify advice to increase salt intake or to decrease 
its concentration in the diet.  The methodology and interpretation have been attacked by opponents and 
defended by the authors (Correspondence, 1998). The authors acknowledged the limitations of the 
analysis, including the reliability of the measures based on a single 24-hour dietary recall, for both sodium 
and energy intakes. As well as no objective measurements of sodium excretion from 24-hour urine 
collections, the estimated sodium intakes in NHANES did not include salt used in cooking or at the table. 
Hypertensive persons, who may have been advised to reduce their salt intake, were included in the 
analysis and there was no control for smoking as a confounder. An alternative analysis of the NHANES I 
data (He et al, 1999) which did control for smoking status, found that in those participants who were 
overweight, sodium intake was associated with increased frequency of stroke, mortality from coronary 
heart disease, cardiovascular disease and all causes. 

 
Second National Health and Nutrition Examination Survey (NHANES II). 
 



 

 

 

5 

Cohen et al (2006) assessed the association of sodium intake with cardiovascular disease (CVD) and all-
cause mortality and the potential impact of dietary sodium intake =2300 mg, by examining data from the 
Second National Health and Nutrition Examination Survey (NHANES II). Over a mean 13.7 (range: 0.5-
16.8) years follow-up, there were 1343 deaths (541 CVD). Sodium (adjusted for calories) and 
sodium/calorie ratio as continuous variables had independent inverse associations with CVD mortality (P 
= .03 and P = .008, respectively). Adjusted HR of CVD mortality for sodium =2300 mg was 1.37 (95% 
confidence interval [CI]: 1.03-1.81, P = .033), and 1.28 (95% CI: 1.10-1.50, P = .003) for all-cause 
mortality. Alternate sodium thresholds from 1900-2700 mg gave similar results. Results were consistent in 
the majority of subgroups examined, but no such associations were observed for those >55 years old, 
non-whites, or the obese. They concluded that the inverse association of sodium to CVD mortality raises 
questions regarding the likelihood of a survival advantage accompanying a lower sodium diet. These 
findings highlighted the need for further study of the relation of dietary sodium to mortality outcomes. 
 
Dietary Approaches to Stop Hypertension (DASH) trial 
 
The DASH trial (Appel et al, 1997) assessed the effects of dietary patterns on BP, and the follow-up 
DASH Sodium Trial (Sacks et al, 2001) which used a rigorously controlled design to examine the 
combined effect of the DASH diet (a healthy balanced diet, low in fat and rich in fruit, vegetables, and 
complex carbohydrates) and reduced salt intake. Results showed that reducing sodium lowered BP for 
both the DASH diet and a typical American diet. The biggest BP-lowering benefits were for those eating 
the DASH eating plan at the lowest sodium level (1,500 mgs per day). 
 
Trial of Hypertension Prevention (TOHP) Phase 1 and Phase II  
 
744 participants in TOHP I and 2382 in TOHP II were randomised to a sodium reduction intervention or 
control. Net sodium reductions in the intervention groups were 44 mmol/24 h and 33 mmol/24 h, 
respectively. Vital status was obtained for all participants and long-term follow-up information on morbidity 
was obtained 10-15 years after the trials from 2415 (77%), with 200 reporting a cardiovascular event. Risk 
of a cardiovascular event was 25% lower among those in the intervention group (relative risk 0.75, 95% 
confidence interval 0.57 to 0.99, P=0.04), adjusted for trial, clinic, age, race, and sex, and 30% lower after 
further adjustment for baseline sodium excretion and weight (0.70, 0.53 to 0.94), with similar results in 
each trial. In secondary analyses, 67 participants died (0.80, 0.51 to 1.26, P=0.34) (Cook et al, 2007). 
 
Trial of Nonpharmacologic Interventions in the Elderly (TONE) 
The TONE Trial (Whelton et al, 1998) studied the effects of salt reduction and weight loss, alone and 
combined, in older hypertensives (aged 60-80) whose BPs were controlled with one antihypertensive 
drug. Weight loss and salt reduction in the diet were achievable and, where both interventions were 
successful, more individuals were able to stop and remain off medication. The greater success of the salt 
reduction and weight loss intervention in this age group may reflect a greater motivation to reduce 
dependence on antihypertensive medication. Effects were harder to sustain at 36 months, and it was not 
possible to demonstrate an enhanced combined effect of both salt reduction and weight loss. The greater 
magnitude of the short-term compared to long-term effects is probably a reflection of the difficulties 
individuals face in making substantial changes to their diet and complying with dietary restrictions, 
particularly in relation to reduced salt intake. It supports the contention that population based changes to 
the composition of some manufactured foods is required. This point is further supported by a more recent 
systematic review which examined the long term effects of advice to reduce dietary salt in adults (Hooper 
et al, 2002). 

 
Both TONE and TOPH II used nutritional counselling to support achievement of  intervention goals.   
 
Other researchers have looked beyond the isolated effect on BP of sodium intake restriction and have 
investigated its effect on other metabolic variables. Graudel et al (1998) reported the results of a meta-
analysis and concluded that the results do not support a general recommendation to reduce sodium 
intake but that it may be used as a supplementary treatment in hypertension. This, like other meta-
analyses [e.g. Midgeley et al (1996); Alam A S and Johnson A G, 1999] has been criticised for inclusion 
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of short duration trials of short duration, and trials that compared the effects of acute salt loading followed 
by severe depletion which does not reflect the true situation with actual diets. 
 
A later meta-analysis (He and McGregor 2003) only included those studies with modest salt reductions 
and with a duration of at least four weeks. The DASH Sodium Trial II [Sacks et al (2001)], which had not 
been published at the time of previous meta-analyses, was also included. Seventeen trials in 
hypertensives and 11 trials in normotensives were combined and pooled estimates found significant 
reductions in blood pressure of 4.96/2.73 mm Hg in hypertensives (p=and 2.03/0.97 mm Hg in 
normotensives. These results demonstrate that on a population-wide basis, a modest reduction in salt 
intake for a period of four or more weeks has a significant effect on BP in hypertensive and normotensive 
individuals. 
 
 
Calcium Absorption 
 
Dietary sodium affects urinary loss of calcium and so may play a part in the progress of osteoporosis 
(Massey and Whiting, 1996; Ginty et al, 1998). Both sodium and calcium are filtered in the glomeruli of the 
kidneys but most of this, more than 99% of the sodium and more than 95% of the calcium, is reabsorbed. 
 
It is suggested that increased sodium intake reduces the amount of calcium reabsorbed and that for every 
100 mmol sodium excreted there is a urinary loss of 1 mmol calcium. Earlier work had suggested that this 
was compensated either by adaptation to absorb more calcium from the intestines or reduced excretion; 
but this has been shown to be incorrect and higher salt intakes are believed to be associated with 
reduced hip bone intensity. Because reports on the effects of salt on bone biomarkers have been 
inconsistent, it is not possible to draw any firm conclusions regarding the effect of salt on bone health. 
 
 
Sodium in the UK diet 
 
While a few food additives are sodium compounds and contribute sodium to some manufactured foods, 
taking the diet as a whole the contribution of sodium from those sources is negligible and for practical 
purposes sodium intake may be considered as contributed by salt (of whatever origin). 

The UK National Diet and Nutrition Survey, which was carried out between 2000 and 2001 in a nationally 
representative sample of 1495 adults aged 19 to 64 years, showed that 24-hour urinary sodium was 187 
mmol (11.0 g/d of salt) for men and 139 mmol (8.1 g/d of salt) for women. Having regard to the significant 
reductions of salt content of manufactured foods (q.v.) since then, there is a need for current data on 
which to base statements of “current intake”. The UK Food Standards Agency (FSA) has stated in 2010 
that urinary analysis data have shown that average adult intakes dropped from 9.5g/day in 2001 to 
8.6g/day in 2008. More definitive figures would be available in 2011, when the FSA would published the 
results of new urinary analysis studies. 

Sodium in the US Diet 
 
Figure 1: Trends in Mean Sodium Intake from Food for Three Gender/Age Groups, 1971-1974 to 2003-
2006 
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Source: Briefel and Johnson (2004) for 1971-2000 data; NHANES for 2003-2006 data. 
 
Sodium in the Canadian Diet 
 
Table 1: Sample sizes and overall sodium daily intake, by age-sex group  

  
Youth 
aged 
1-8 years 

Youth aged 9-18 
years 

Adult males aged 
19+ years 

Adult females aged 
19+ years All 

Sample size 5,451 8,625 8,470 10,583 33,129 
Average sodium 
daily  
intake (mg/day) 

2,388 3,412 3,587 2,684 3,098 

Note: The data contained in this table are based on the Canadian Community Health Survey--Cycle 2.2, 
Statistics Canada, 2004.  
Source: Health Canada  
 
Sodium in the Australian Diet 
 
Using our most recent analytical data, Food Standards Australia and New Zealand (FSANZ) has 
estimated current sodium intakes from salt for the Australian population. These results show that 
Australians aged 2 years and older consume an average of 2,150 mg of sodium per day from an average 
of 5,500 mg of salt (5.5 g).  Around 80% of this would be from processed foods and 20% from salt used at 
the table or in home cooking. This estimate does not include the smaller amounts of sodium coming from 
naturally occurring sodium or sodium-containing food additives. Some Australians (34%) are estimated to 
consume sodium at levels above that recommended from salt alone (FSANZ, 2009).. 
 
 
Published Recommendations 
 
Several authorities have recommended, with varying degrees of emphasis, an overall reduction in salt 
intake. However, this is the subject of considerable controversy. For example recommended reductions 
from 9 g to 6 g salt per day are small compared with the severe restrictions found beneficial in 
hypertensive patients. Furthermore, the wisdom of advising the entire population to reduce their salt 
intake for the sake of a minority has been questioned. Indeed, in one report, while salt restriction was 
shown to reduce BP more frequently in patients over the age of 45, in younger patients (25-44) BP was 
more often increased than decreased (Overlack et al, 1995). This, however, was a study of 46 non-obese 
subjects with essential hypertension, and measuring blood pressure responses to very low (20 mmol 
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sodium/day = 1.17 g salt/day) and very high (300 mmol sodium/day = 17.5 g salt/day) carried out for one 
week only. 
 
In May 2003 the UK Food Standards Agency issued daily salt intake targets to which childrenʼs salt 
consumption should be reduced, based on the UK Scientific Advisory Committee on Nutrition Report 
(SACN, 2003).  These were 

• for children aged 0-6 months, the aim should be less than 1 gram/day 
• 7-12 months, 1 gram/day 
• 1-3 years, 2 grams/day 
• 4-6 years, 3 grams/day 
• 7-10 years, 5 grams/day 
• 11-14 years, 6 grams/day 

 
In February 2004, the US National Academy of Sciences issued a Report on "Dietary Reference Intakes 
for Water, Potassium, Sodium, Chloride, and Sulfate”. Regarding salt, it stated that healthy 19- to 50-year-
old adults should consume 1.5 grams of sodium and 2.3 grams of chloride each day -- or 3.8 grams of 
salt -- to replace the amount lost daily on average through sweat and to achieve a diet that provides 
sufficient amounts of other essential nutrients ... A tolerable upper intake level (UL) is set at 5.8 grams of 
salt per day; this is not a recommended intake level. Older individuals, African Americans, and people 
with chronic diseases including hypertension, diabetes, and kidney disease are especially sensitive to the 
blood pressure-raising effects of salt and should consume less than the UL. More than 95 percent of 
American men and 90 percent of Canadian men ages 31 to 50, and 75 percent of American women and 
50 percent of Canadian women in this age range regularly consume salt in excess of the UL. The typical 
Western diet is high in salt and low in potassium -- the opposite of what evidence shows is optimal for 
good health and reducing the risks of chronic disease, the report says. Research is needed to find ways 
to help people select better food choices to reduce their salt intake and boost their potassium 
consumption. In addition, because Americans and Canadians get the majority of their salt -- 77 percent, 
according to one study -- from prepared and processed foods, research should be done to help food 
processors develop alternative technologies that can reduce the amount of salt added during processing. 
There was no evidence of chronic excess intakes in apparently healthy individuals to compel establishing 
a UL for potassium. However, people who have kidney dysfunctions that impair their ability to excrete 
potassium or who are on certain types of drug therapies -- such as ACE inhibitors -- should be under the 
supervision of a medical professional, who may recommend consuming less than the recommended 4.7 
grams per day. 
 
In June 2006, the American Medical Association AMA called for measures to reduce sodium intake in US 
diet. It urged FDA to revoke the "generally recognized as safe" (GRAS) status of salt and to develop 
regulatory measures to limit sodium in processed and restaurant foods; and called for a minimum 50 
percent reduction in the amount of sodium in processed foods, fast food products and restaurant meals to 
be achieved over the next decade. 
 
In 2008, the US Congress asked the IOM to recommend strategies for reducing sodium intake to levels 
recommended in the Dietary Guidelines for Americans, currently no more than 2,300 mg per day for per-
sons 2 or more years of age. In its 418-pages Report (IoM, 2010), the IOM concludes that reducing 
sodium content in food requires new government standards for the acceptable level of sodium. 
Manufacturers and restaurants need to meet these standards so that all sources in the food supply are 
involved. The goal is slowly, over time, to reduce the sodium content of the food supply in a way that goes 
unnoticed by most consumers as individualsʼ taste sensors adjust to the lower levels of sodium. 
 
In 2008 The European Union developed a common framework to advance salt intake reduction at the 
population level in order to achieve the national or WHO recommendations. Data from Member States 
bring to light that the current salt intake levels are clearly exceeding the WHO maximum limit of 5 g per 
day. In some Member States the current national data basis may be insufficient to judge the magnitude of 
the problem. In other cases, national data might show that the population salt intake is close to the WHO 
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recommended maximum level. To consolidate the mapping of the situation, it is possible for Member 
States to carry out 24 hour urinary sodium excretion surveys. 
 
In 2007, the Canadian Minister of Health established the Sodium Working Group (multi-stakeholder 
group) to develop “a population health strategy for reducing sodium intake among Canadians”. The 
Sodium Working Groupʼs Report was issued in July 2010. Its Sodium Reduction Strategy for Canada is 
multi-staged and based on a three-pronged approach that includes: structured voluntary reduction of 
sodium levels in processed food products and foods sold in food services establishments; education and 
awareness of consumers, industry, health professionals and other key stakeholders; and research. A 
fourth component, monitoring and evaluation, cuts across all three other areas. The Strategy is 
comprehensive and integrated; the recommendations in the four areas cannot be separated from one 
another in that a successful outcome depends on all being acted upon. The Strategy has an interim 
sodium intake goal of a population average of 2300 mg of sodium per day to be achieved by 2016. The 
ultimate goal is to lower sodium intakes to a population mean whereby as many individuals as possible 
(greater than 95%) have a daily intake below the Tolerable Upper Intake Level (UL) of 2,300 mg per day. 
For practical purposes, achieving this requires moving the population mean daily intake of sodium much 
closer to the Institute of Medicine of the U.S. National Academies' (IOM) recommended Adequate Intake 
which is 1,500 mg per day for persons aged 9 to 50 years, and less for those younger and older than that. 
 
In Australia, the National Health and Medical Research Council (NHMRC) recommends that Australian 
adults consume less than 2,300 mg of sodium per day (equivalent to about 6,000 mg (6 g) of salt).  The 
NHMRC Dietary Guidelines for Australian Adults recommend choosing foods low in salt.(NHMRC, 2003). 
 
Manufactured Foods 

Manufactured foods provide the greatest scope for significant reduction of salt intake.  

Replacement of salt by potassium chloride or magnesium chloride can lead to a bitter taste, though some 
success has been achieved with a blend of sodium and potassium chloride.  The substitution of salt by 
herbs and spices is rarely satisfactory but slight increases in acidity increase perceived saltiness. A report 
by Leatherhead Food Research (2010) highlights recent research in this area. 

With the advent of refrigeration and other modern methods of food preservation there is less need for salt 
for preservation; while cured meats cannot be produced without salt, there are many products on the 
market prepared with reduced salt. 
 
In most products where salt is incorporated for taste palatability, it is relatively easy to reduce the added 
salt content; and it is always open to the individual consumer requiring more, to add discretionary table 
salt "to taste". Various food manufacturers have produced low-salt versions of such products, or gradually 
reduced the salt content over a period, and several major retailers have been doing likewise with own-
label products.   

In December 2004, an FSA survey showed shows that salt levels in soups varied substantially. Many 
soups contained as much as a third of the recommended maximum daily intake for an adult per serving, 
while some contained as much as half. The survey looked at the salt content in the canned, fresh/chilled 
and dried soup categories and revealed that not only was there wide variation within each category but 
there was also wide variation within each flavour. The dried soup category ranged from 1.2g to 2.9g of 
salt per serving, while two brands of canned mushroom soup contained twice the amount of salt of 
another canned mushroom soup brand. No brand was consistently high or low in salt.  
 
Discussion 
 
It could be argued that the DASH diet alone, without reduced sodium intake from manufactured foods, 
would achieve the desired BP reduction, but many people would not adopt the DASH diet, and the 
evidence suggests that few who did would be able to sustain it on an ongoing basis. 
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However, if the reduction of intake to 6 g salt/day is achieved by gradual reduction of salt content of some 
manufactured foods and in catering and home-cooking, without compromising microbiological safety, 
some will gain significant health benefit but nobodyʼs health will thereby be adversely affected. Moreover, 
no part of the public would be disadvantaged by it, as those who might find certain reduced-salt 
manufactured foods less palatable than the products to which they were previously accustomed have the 
freedom to add table salt “to taste” before consumption.  
 
The marketing of low salt versions of foods involves bringing them to the attention of consumers by 
labelling claims. Guidelines on nutrition labelling claims have existed for some years in the UK. 
 
In January 2007, Corrigendum to EU Regulation (EC) No 1924/2006 (OJ 409/9 30/122/2006) on nutrition 
and health claims made on foods, set the following limits for sodium/salt claims: 
 
Low Sodium/Salt 
A claim that a food is low in sodium/salt, and any claim likely to have the same meaning for the consumer, 
may only be made where the product contains no more than 0.12g of sodium, or the 
equivalent value for salt, per 100g or per 100ml. For waters, other than natural mineral waters falling 
within the scope of Directive 80/777/EEC, this value should not exceed 2mg of sodium per 100 ml. 
 
Very Low Sodium/Salt 
A claim that a food is very low in sodium/salt, and any claim likely to have the same meaning for the 
consumer, may only be made where the product contains no more than 0.04g of sodium, or 
the equivalent value for salt, per 100g or per 100ml. This claim shall not be used for natural mineral 
waters and other waters. 
 
Sodium-Free or Salt-Free 
A claim that a food is sodium-free or salt-free, and any claim likely to have the same meaning for the 
consumer, may only be made where the product contains no more than 0.005g of sodium, or the 
equivalent value for salt, per 100g. 
 
Conclusions 
 
Recognising that in science, and especially in nutrition/health controversies, nothing can ever be 
conclusively "proven", one has to make, on what will always be partial knowledge, the best judgement 
possible at the time.  The latter would, at present, require  

• encouragement to food manufacturers and caterers to continue to reduce further, where safely 
and technically possible, the salt content of manufactured or prepared foods, especially of food 
products consumed by children, or offer an alternative choice of low sodium/salt products;  

• that foods should be adequately labelled in respect of sodium/salt to provide sufficient and 
sufficiently understandable information for the exercise of informed choice;  

• appropriate medical advice to older hypertensives and to parents regarding their childrenʼs diet; 
• advice to the public to adopt a healthy balanced diet, low in fat and salt and rich in fruit, 

vegetables, and complex carbohydrates and to avoid the excessive use of salt in home cooking 
or at the table.  

References 
 
lam S and Johnson A G (1999). “A meta-analysis of randomised controlled trials (RCT) among healthy 
normotensive and essential hypertensive elderly patients to determine the effect of high salt (NaCl) diet 
on blood pressure”, J. Human Hypertens, 13 [6], 367-74. 
http://www.nature.com/jhh/journal/v13/n6/abs/1000817a.html 
 
Alderman M H, et al (1991). “Association of the renin-sodium profile with the risk of myocardial infarction 
in patients with hypertension”. N Engl J Med, 324, 1098-104.  
http://www.nejm.org/doi/full/10.1056/NEJM199104183241605 



 

 

 

11 

 
Alderman M H et al (1995). “Low urinary sodium is associated with greater risk of myocardial infarction 
among treated hypertensive men”. Hypertension; 25, 1144-52. 
http://hyper.ahajournals.org/cgi/content/short/25/6/1144 
 
Alderman M H et al (1998). “Dietary sodium intake and mortality: the National Health and Nutrition 
Examination Survey (NHANES I)”, The Lancet, 351 (9105), 781-785. 
http://www.ncbi.nlm.nih.gov/pubmed/9519949 
 
American Medical Association (2006). News release “AMA calls for measures to reduce sodium intake in 
U.S. diet; Urges FDA to revoke 'generally recognized as safe' status”. 
http://www.highbeam.com/doc/1P2-13219879.html 

Australian NHMRC (2003). “Dietary Guidelines for all Australians”. 
http://www.nhmrc.gov.au/publications/synopses/dietsyn.htm 
 
Beretta-Piccoli C et al (1982). Clin Science, 63, 257-70. 
 
Briefel R R and Johnson C L (2004). Annual Review of Nutrition, “Secular trends in dietary intake in the 
United States”,  24, 401-431. 
http://www.ncbi.nlm.nih.gov/pubmed/15189126 
 
Chalmers J (1998). “The Hypertension Optimal Treatment (HOT) Study”, J.Hypertens, 16, 1403-05. 
http://journals.lww.com/jhypertension/Abstract/1998/16100/Hypertension_Optimal_Treatment__HOT__stu
dy__a.2.aspx 
 
Cohen H W et al (2006). “Sodium Intake and Mortality in the NHANES II Follow-up Study”, American 
Journal of Medicine 119, 275.e7-275.e14. 
http://www.jhsph.edu/welchcenter/_pdf/pdfs_06/May_9_2006.pdf 
 
Cook NR et al (2007). “Long term effects of dietary sodium reduction on cardiovascular disease 
outcomes: observational follow-up of the trials of hypertension prevention (TOHP)”, British Medical 
Journal. 334 (7569),885. 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1857760/ 
 
Correspondence: de Wardener  H E and MacGregor G A; Engelman K; and Karppanen H and Mervaala 
E; Alderman M H et al (1998), “Dietary sodium intake and mortality” The Lancet, 351 (9114). 
http://www.thelancet.com/journals/lancet/article/PIIS0140-6736%2805%2978896-6/fulltext 
http://www.thelancet.com/journals/lancet/article/PIIS0140-6736%2897%2909092-2/abstract 
 
Correspondence: Poulter N R; and Alderman M H et al (1998), “Dietary sodium intake and mortality” The 
Lancet, 352 (9132). 
http://www.thelancet.com/journals/lancet/article/PIIS0140-6736%2805%2961542-5/fulltext 
 
Cutler J et al (1991). I. “An overview of randomised trials of sodium reduction and blood pressure”. 
Hypertension, 17 (suppl I), I-27-33. 
http://www.ncbi.nlm.nih.gov/pubmed/1987008 
 
Cutler J A (1999). “The effects of reducing sodium and increasing potassium intake for control of 
hypertension and improving health”. Clin Exp Hypertens, Jul-Aug;21(5-6), 769-83. 
http://www.ncbi.nlm.nih.gov/pubmed/10423100 
 
de Wardener H E and  Kaplan N M (1993).  “On the assertion that a moderate reduction of sodium intake 
may have adverse health effects”. Am J Hypertens, 6, 810-14. 



 

 

 

12 

http://www.ncbi.nlm.nih.gov/sites/entrez?db=pubmed&cmd=Search&term=Am%20J%20Hypertens[Jour]+
AND+6[Volume]+AND+810[page] 
 
Ebrahim S and Davey Smith G (1998). “Lowering blood pressure: a systematic review of sustained effects 
of nonpharmacological interventions”, J. Public Health Medicine, 20 (4), 441-448. 
http://jpubhealth.oxfordjournals.org/cgi/content/short/20/4/441 
 
Elliott P et al (1996). ”Intersalt revisited: further analyses of 24 hour sodium excretion and blood pressure 
within and across populations”. British Medical Journal, 312, 1249-53. 
http://www.ncbi.nlm.nih.gov/pubmed/8634612 
 
European Union (2006). Corrigendum to Regulation (EC) No 1924/2006 of the European Parliament and 
of the Council of 20 December 2006 on nutrition and health claims made on foods (OJ L 404, 
30.12.2006). 
 http://eur-lex.europa.eu/LexUriServ/site/en/oj/2007/l_012/l_01220070118en00030018.pdf 
  
European Union (2008). “EU Framework for National Salt Initiatives”. 
http://ec.europa.eu/health/ph_determinants/life_style/nutrition/documents/salt_initiative.pdf 
 
Frost C D et al  (1991). “By how much does dietary salt reduction lower blood pressure? II: analysis of 
observational data within populations”. British Medical Journal, 302, 815-18.  
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1669173/ 
 

FSANZ (2009). “How much sodium and salt are we eating?” 
http://www.foodstandards.gov.au/scienceandeducation/factsheets/factsheets2009/howmuchsodiumandsa
lt4340.cfm 
 
Ginty F et al (1998). “The effect of dietary sodium intake on biochemical markers of bone 
metabolism in young women”. British J Nutr,  79 (4),343-50. 
http://journals.cambridge.org/action/displayFulltext?type=1&fid=884264&jid=BJN&volumeId=79&issueId=
04&aid=884256 
 
Graudel A et al (1998). “Effects of sodium restriction on blood pressure, renin, aldosterone, 
catecholamines, cholesterols and triglycerides: a meta-analysis”, J Amer Med Assoc, 279 (17), 1393-91. 
http://jama.ama-assn.org/cgi/content/full/279/17/1383 
 
Hanneman R L (1996). “Intersalt: hypertension rise with salt revisited”. British Medical Journal, 312, 1283-
84. 
http://www.bmj.com/cgi/content/extract/312/7041/1283 
 
Hanneman R L (1995-2002). Numerous on-line advocacy statements re salt in foods 
http://www.saltinstitute.org/advocate.html  
 
Health Canada (2010). Recommendations of the Sodium Working Group. 
http://www.hc-sc.gc.ca/fn-an/nutrition/sodium/strateg/index-eng.php#a56 
 
He J, Ogden L G et al (1999). “Dietary sodium intake and subsequent risk of cardiovascular disease in 
overweight adults”. J Amer Med Assoc, 282 (21), 2027-34. 
http://jama.ama-assn.org/cgi/content/abstract/282/21/2027 
 
He F J and McGregor G A (2003).“How far should salt intake be reduced?” Hypertension, 42, 1,093-
1,099. 
http://hyper.ahajournals.org/cgi/content/full/42/6/1093 
 



 

 

 

13 

 
Hooper L, et al (2002). “Systematic review of long term effects of advice to reduce dietary salt in adults”. 
British Medical Journal,  325:628. 
http://www.bmj.com/cgi/content/abstract/325/7365/628 
 
Health Canada (2010). Recommendations of the Sodium Working Group 
http://www.hc-sc.gc.ca/fn-an/nutrition/sodium/strateg/index-eng.php#a56 
 
Hutton, T (2002). “Sodium: Technological functions of salt in the manufacturing of food and drink 
products”, British Food Journal, 104 (2), 126-152. 
http://www.fdf.org.uk/update/Hutton.pdf  and  http://www.emeraldinsight.com/0007-070X.htm  
   
Institute of Medicine of the National Academies (2010). Report:”Strategies to Reduce Sodium Intake in the 
United States” (pp 418) . 
http://www.iom.edu/Reports/2010/Strategies-to-Reduce-Sodium-Intake-in-the-United-States.aspx 
 
Intersalt Cooperative Research Group (1998). “Intersalt: an international study of electrolyte excretion and 
blood pressure. Results for 24 hour urinary sodium and potassium excretion”. British MedicalJournal  
(1988), 297,319-28. 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1834069/ 
 
Intersalt Cooperative Research Group (1989). “The Intersalt study”. J Hum Hypertens 3, 279-331.  
http://www.ajcn.org/cgi/reprint/65/2/626S.pdf 
 
Law M R et al. (1991). “By how much does dietary salt reduction lower blood pressure? I: “Analysis of 
observational data among populations”. British Medical Journal,  302, 811-15. 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1669188/ 
 
 
Leatherhead Food Research (2010). “Salt Reduction – A market and technical review of global initiatives, 
actions and challenges for the food industry” (£2500 members; £3250 non-members). 
http://www.leatherheadfood.com/salt-reduction-report 
 
 
MacGregor G A and Severs P S (1996). “Salt – overwhelming evidence but still no action: can a 
consensus be reached with the food industry?” CASH (Consensus Action on Salt and Hypertension)”. 
British Medical Journal, Editorial, 312, 1287-89. 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2351088/ 
 
  
Massey L K and Whiting S J (1996). “Dietary salt, urinary calcium, and bone loss“. J Bone Miner Res 12 
(2), 731-736. 
http://www3.interscience.wiley.com/journal/123203181/abstract?CRETRY=1&SRETRY=0 
 

Mettes R D (1997). “The taste for salt in humans”,  Amer J Clin Nutr, 65, 692S-697S 
 
Midgeley J P et al (1996). “Effect of reduced dietary sodium on blood pressure: a meta-analysis of 
randomized controlled trials”, J Amer Med Assoc, 275 (20), 1590-97. 
http://www.ncbi.nlm.nih.gov/pubmed/8622251 
 
Overlack A et al (1993). “Divergent haemodynamic and hormonal responses to varying salt intake in 
normotensive subjects”. Hypertension, 22, 331-338. 
http://hyper.ahajournals.org/cgi/content/short/22/3/331 
 



 

 

 

14 

Overlack A et al (1995). “Age is a major determinant of the divergent blood pressure responses to varying 
salt intake in essential hypertension”, J Amer Hypertens, 8, 829-836. 
http://www.ncbi.nlm.nih.gov/pubmed/7576400 
 
 
Ramsay L E et al (1999). “Guidelines for management of hypertension: report of the third working party of 
the Hypertension Society”, J Human Hypertens, 13, 569-592. 
http://www.ncbi.nlm.nih.gov/pubmed/10482967 
 
Salfield J (1999) “Salt in the diet and its public health significance”. UK JFSSG  Consumer Panel paper 
CP(99)36/1. 
 
Sacks F M et al (2001). “Effects on blood pressure of reduced dietary sodium and the Dietary Approaches 
to Stop Hypertension (DASH) diet”. DASH-Sodium Collaborative Research Group. New England Journal 
of Medicine, 344 (1), 3-10. 
http://www.nejm.org/doi/full/10.1056/NEJM200101043440101#articleTop 
 
Sanders, P W (2009). “Dietary Salt Intake, Salt Sensitivity and Cardiovascular Health”, Hypertension 53 
(3), 442-445. 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2678240/ 
 
Scottish Executive Health Department. The Scottish Health Survey 1998. Joint Surveys Unit, November 
2000. TSO. 
 
UK Department of Health (1991). Dietary Reference Values. Report on Health and Social Security 
Subjects No 41, HMSO, London. 
http://www.nutrition-matters.co.uk/misc/dietaryreferencevalues2.htm 
 
UK Department of Health (1994). Nutritional aspects of cardiovascular disease. Report on Health and 
Social Security Subjects No 46, HMSO, London. 
 
UK Food and Drink Federation (2003). “UK Food Industry Reduces Salt in Breakfast Cereals, Soups and 
Sauces”   
http://www.fdf.org.uk/pressreleases/press030515.pdf   
 
UK Food Standards Agency, (2001). “Big drop in salt levels in bread” 
http://www.food.gov.uk/news/pressreleases/saltinbread  
 
UK Food Standards Agency (2003). Consultation on a model that the FSA has developed to examine the 
effect of reductions in the salt content of different food groups on the overall population intake of salt, and 
how this model might be used to inform future salt reduction activity. 
http://www.food.gov.uk/consultations/ukwideconsults/2003/saltmodellingconsult  
http://www.food.gov.uk/multimedia/spreadsheets/saltmodel.xls  
 
UK Food Standards Agency, (2004). Survey shows salt levels vary considerably in soup. 
http://www.food.gov.uk/news/pressreleases/2004/dec/soupsurveypress 
 
UK Food Standards Agency, (2006). Voluntary salt reduction targets for food manufacturers and retailers 
to further encourage a reduction in the amount of salt in a wide range of processed foods. 
http://www.food.gov.uk/news/newsarchive/2006/mar/salttargets 
 
UK National Diet and Nutrition Survey (2003). Adults Aged 19 to 64. 2003, 3, 127–136. 
http://www.statistics.gov.uk/ssd/surveys/national_diet_nutrition_survey_adults.asp 
 
UK Scientific Advisory Committee on Nutrition (SACN) (2003). “Salt and Health” 



 

 

 

15 

http://www.food.gov.uk/multimedia/pdfs/saltandhealth0503.pdf  
 
US Centres for Disease Control.   Salt home page 
http://www.cdc.gov/salt/index.htm 
 
US Dept of Agriculture, Center for Nutrition Policy and Promotion, (2010). “Report of the Dietary 
Guidelines Advisory Committee on the Dietary Guidelines for the Americans, 2010”. 
http://www.cnpp.usda.gov/DGAs2010-DGACReport.htm 
 
US Institute of Medicine (2010). Strategies to Reduce Sodium Intake in the United States. 
(pp.418). 
http://books.nap.edu/openbook.php?record_id=12818&page=R1 
 
US National Academy of Sciences (2004). Report on "Dietary Reference Intakes for Water, Potassium, 
Sodium, Chloride, and Sulfate". 
http://books.nap.edu/catalog/10925.html?onpi_newsdoc021104  
 
Various titles/authors (1996), BMJ, 312., 7041, 1239-40; 1241-42; 1249-53; 1284-85; 7047, 1659-61; 
(1997), 7106, 484; 486-7. 

Weisinger R S et al (2010). “Sodium appetite in adult rats following ω-3 polyunsaturated fatty acid 
deficiency in early development”, Appetite, published online ahead of print. 
doi:10.1016/j.appet.2010.07.006 
 
World Health Organization (2007). “Reducing salt intake in populations: Report of a WHO forum and 
technical meeting”. Geneva, Switzerland. 
http://www.who.int/dietphysicalactivity/publications/en 
 
 
 
 
 
 
 
 
 
Prepared by Ralph Blanchfield on behalf of, and approved by, the IUFoST Scientific Council. 
Professor Ralph Blanchfield, MBE, is a member of the IUFoST Scientific Council and the 
Immediate Past President of the International Academy of Food Science and Technology 
(IAFoST). Constructive comments by Rickey Yada are gratefully acknowledged. 
 
 
 
_____________________________________________________________________________________________ 
The International Union of Food Science and Technology (IUFoST) is the global scientific organisation representing 
over 200,000 food scientists and technologists from more than 65 countries. It is a voluntary, non profit association of 
national food science organisations linking the world's food scientists and technologists. IUFoST has four regional 
groupings, ALACCTA representing Central and South America, EFFoST representing Europe, FIFSTA representing 
the ASEAN countries and WAAFoST representing West Africa. 
IUFoST Contact: J. Meech, Secretary-General, IUFoST, P O Box 61021, No. 19, 511 Maple Grove Dr. Oakville, 
Ontario, Canada, L6J 6X0, Tel: + 1 905 815 1926, Fax: + 1 905 815 1574, e-mail: jmeech@iufost.org 
jmeech@iufost.org www.iufost.org 


