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The current high salt intake is a leading dietary risk factor, account‐
ing for over 3 million deaths and 70 million disability‐adjusted life‐
years (DALYs) in 2017 worldwide.1 The World Health Organization 
(WHO) has recommended a reduction in population salt intake 
from the current level of ≈10 g/d to less than 5 g/d for all coun‐
tries around the world. Member States of the WHO have committed 
to a 30% reduction by 2025.2 Salt reduction is an important part 
of the WHO’s 13th General Program of Work3 and is aligned with 
Sustainable Development Goal 3—by 2030, to reduce premature 
mortality from Non‐Communicable Diseases (NCDs) by one‐third. 
However, several recent studies4‐7 with flawed methodologies have 
caused controversy, challenging WHO’s recommendations and ef‐
forts in reducing salt intake worldwide. In this article, we provide a 
brief update on the latest evidence, with a focus on the effects of 
salt on blood pressure (BP) and cardiovascular disease (CVD). We 
will also provide a short summary of current salt reduction activities 
in various countries.

1  | E VIDENCE ON SALT,  BP AND C VD

Consuming too much salt is associated with multiple health condi‐
tions, for example, kidney disease, stomach cancer, osteoporosis, 
and evidence is strongest for its effect on raising BP which in turn in‐
creases the risk of CVD, including strokes, heart diseases, and heart 
failure.8 CVD is the leading cause of premature deaths in the world 
and is projected to remain so in the coming decades, as progress 
on reducing CVD mortality has stalled and, indeed, since 2007 CVD 
mortality has increased worldwide.9

The causal relationship between salt intake and BP is well es‐
tablished, as evidenced by several lines of research including animal 
experiments, human genetics, physiological studies, epidemiology, 

migration, population‐based intervention studies, and clinical tri‐
als.10 Despite this, Graudal et al11 in a series of meta‐analyses of 
randomized trials, including the latest updated one published in The 
Cochrane Library in April 2017, claimed that salt reduction had no 
or very little effect on BP in normotensive individuals, and as such, 
population salt reduction was not warranted. However, this con‐
clusion for public health is inappropriate given the nature of the 
studies included in the meta‐analysis, that is, trials of very short du‐
ration and comparing acute salt loading to abrupt and severe salt 
restriction (eg, from 20 to less than 1 g/d for only a few days).11 
Such acute and large changes in salt intake are known to cause large 
neural‐hormonal responses, which are minimal with longer‐term 
modest reduction in salt intake as currently recommended.12 Two 
other meta‐analyses12,13 that excluded these very short and acute 
salt restriction trials have demonstrated that a modest reduction in 
salt intake over a longer period of time (which corresponds to the 
current public health recommendations) has a significant effect on 
BP in both normotensive and hypertensive individuals, in men and 
women, and in all ethnic groups, with a linear dose‐response rela‐
tionship within the range from 3 to 12 g/d, that is, the lower the salt 
intake, the lower the BP.

Raised BP throughout its range starting from 115/75 mm Hg is 
a major cause of CVD.14 A reduction in salt intake lowers BP and 
would therefore reduce CVD risk. Indeed, various types of studies 
have demonstrated that a lower salt intake is associated with a lower 
risk of CVD and all‐cause mortality.8,15‐18 However, a few recent 
cohort studies have suggested a J‐ or U‐shaped relationship, with 
both lower and higher salt intake being associated with an increased 
risk.4‐7 Based on these results, a working group from the World 
Heart Federation, the European Society of Hypertension and the 
European Public Health Association have suggested that salt intake 
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should only be reduced in countries with an intake above 12.5 g/d,19 
and for the majority of countries, there is no need to reduce salt 
intake.19 These cohort studies, however, have several severe meth‐
odological problems, such as reverse causality and biased estimates 
of an individual’s usual salt intake from a single spot urine with a 
formula. A recent analysis of the Trials of Hypertension Prevention 
(TOHP) follow‐up data has clearly illustrated that inaccurate esti‐
mation of salt intake is an important contributor to the paradoxi‐
cal J‐shaped findings reported in some cohort studies.20,21 When 
salt intake was measured by the most accurate method of multiple 
nonconsecutive 24‐hour urinary sodium excretions, there was a di‐
rect linear association between salt intake and CVD events17 and 
all‐cause mortality, down to a level of 3 g/d (Figure 1),18 which is 
consistent with the linear relationship between salt intake and BP.22 
However, when accurately measured salt intake was replaced with 
estimated values from sodium concentration using a formula, the di‐
rect linear relationship was altered and there appeared to be a J‐ or 
U‐shaped association between the estimated salt intake and mor‐
tality (Figure 1).20,21 Importantly, when sodium concentration was 
kept constant in the formulas, the estimated salt intake appeared to 

be inversely related to mortality at lower levels of salt intake, that is, 
the lower the salt intake, the higher the risk of death.21 These find‐
ings clearly indicate that variables used in the formulas, other than 
sodium, could at least partially explain the increased risk of mortality 
with a lower salt intake reported in some cohort studies. This is not 
surprising, given that other variables in the formulas (eg, age, sex, 
body weight, and creatinine concentration) are known to be associ‐
ated with mortality.23,24

Almost all cohort studies have used salt intake estimated at 
baseline and then looked at its association with subsequent oc‐
currence of CVD events or death. Such studies cannot capture the 
changes in salt intake during many years’ follow‐up. A recent study 
compared salt intake measured by a single baseline 24‐hour urine 
vs multiyear 24‐hour urine collections and associated CVD events 
and mortality.25 The results showed that the risk increased by up 
to 85% with the use of salt intake from 1 to 5 years’ follow‐up in‐
stead of single baseline intake. These findings clearly demonstrate 
the importance of accurately measuring individuals’ long‐term salt 
intake in association studies. The study using individuals’ long‐term 
salt intake showed that those with a salt intake of over 10.8 g/d had 

F I G U R E  1   Relationship between average estimates of 24‐h urinary sodium excretion and all‐cause mortality adjusted for age, sex, race/
ethnicity, clinic, treatment assignment, education status, baseline weight, alcohol use, smoking, exercise, and family history of cardiovascular 
disease. Rug plot indicates distribution of sodium excretion (adapted from He et al, Hypertension 2019).21
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a 73%‐80% increase in CVD events and mortality compared with the 
individuals who had an intake of less than 7.5 g/d.25 These findings 
are in agreement with the observed falls in CVD mortality attributed 
to salt reduction in countries with robust salt reduction strategies, 
for example, Finland and the UK.16,26,27 These latest studies provide 
further strong support for population‐wide reduction in salt intake.

2  | UPDATE ON SALT REDUC TION 
AC TIVITIES

2.1 | United Kingdom (UK)

The UK once led the world on salt reduction by setting progres‐
sive lower salt targets for over 85 categories of foods. From 2003 
to 2011, salt content in many food categories had been reduced by 
20%‐50% and salt intake in the population had fallen from 9.5 to 
8.1 g/d, accompanied by a decrease in population BP and cardio‐
vascular mortality, as well as annual cost‐savings of ≈£1.5 billion for 
the health service.16 However, in recent years the UK’s salt reduc‐
tion program has seen a loss of momentum. In 2011, responsibility 
for salt reduction was moved from the Food Standards Agency to 
the Department of Health and Social Care and their Public Health 
Responsibility Deal, which made the food industry responsible for 
improving nutrition including reducing salt in their products. Not 
surprisingly, progress stalled,28,29 with evaluations highlighting the 
failure of the Responsibility Deal in achieving its objectives, includ‐
ing poor quality monitoring reports with no independent verifica‐
tion.30 Following the 2015 general election, the Responsibility Deal 
was dissolved and it was not until 2016 that responsibility for salt 
reduction was then passed to Public Health England (PHE). PHE’s 
analysis of the 2017 salt reduction targets, released in December 
2018, found that half of the top 15 contributors to salt intake in the 
UK did not meet their average salt content targets. While 73% of re‐
tailer products met their average targets, just 37% of manufacturers 
met theirs, and overall, a fifth (19%) of products did not meet their 
maximum targets despite these targets being set in 2014.31

The UK’s Secretary of State for Health, as part of his Prevention 
Vision “Prevention is better than cure”, which was released in 
November 2018, promised new salt reduction actions by Easter 
2019. These plans were released in July 2019, suggesting targets will 
be set in 2020 to be met by 2023.32

2.2 | Other countries

South Africa was one of the first countries to introduce mandatory 
salt reduction targets across a range of processed foods, covering 
the main contributors of salt in the diet. The targets were imple‐
mented in two phases; the first phase of targets was due to be met 
by June 2016 and the second phase of lower targets by June 2019. 
An analysis in 2017 found that in the early stages of the policy im‐
plementation, two thirds (67%) of products surveyed already had 
a salt level equivalent to or less than the legislated limit. However, 

less than 30% of breads–the main source of salt in the South African 
diet–met their mandated limit, highlighting the level of work still to 
do.33 Close monitoring of salt levels in foods is required to ensure 
compliance with the legislation.

While South Africa is leading the way with a mandated salt re‐
duction strategy, other countries have followed the UK’s voluntary 
salt‐reduction model. Voluntary actions in Australia were initially 
led by the Australian division of World Action on Salt and Health 
(WASH) and then the Food and Health Dialogue, a partnership be‐
tween government, the food industry and nongovernmental organi‐
sations. In 2018, the Reformulation Working Group of the Australian 
Healthy Food Partnership opened a consultation on draft voluntary 
salt, sugar, and saturated fat reduction targets. The draft targets cov‐
ered the main contributors of these risk‐associated nutrients to the 
Australian diet and as of February 2019, they are still under review.34

In 2018, the European Salt Action Network discussed the ev‐
idence relating to salt reduction and identified inadequacies and 
bias in recent studies that have alluded to a J‐shaped association 
between salt consumption and cardiovascular events.35 As a re‐
sult, in December of that year they issued a statement in support 
of salt reduction to prevent CVD. Many European countries have 
implemented salt reduction strategies in recent years. In 2018, 
the Spanish Agency for Consumer Affairs, Food and Nutrition 
(AECOSAN) released their Collaboration Plan for the Improvement 
of the Composition of Food and Beverages, which committed to 
reducing salt levels in various food categories, such as bakery and 
meat products, leading to an overall 10% reduction in salt content 
by 2020. The Collaboration Plan has the commitment of more than 
500 companies and covers restaurant, catering food, and food sold 
in vending machines.36 The plan builds upon AECOSAN’s work to 
reduce salt in crisps and savory snacks, meat products and bread.37

Bread is a key staple food but also a leading source of salt in 
many diets around the world. As a result, many countries have fo‐
cused their salt reduction efforts on bread, including the Gulf region. 
By 2014, the Kuwait Flour Mills and Bakeries Company, a govern‐
ment‐owned bakery, had achieved a 20% reduction in the salt con‐
tent of bread products including white flatbread and whole wheat 
toast.38 Between 2015 and 2017, Oman achieved a 10% reduction 
in the salt content of bread items within its main bakeries.39 Saudi 
Arabia’s Healthy Food Strategy, released in 2018, commits to setting 
a maximum level of salt in bread and bakery products, in addition 
to identifying food categories with high salt content and working to 
gradually reduce salt levels by 2030.40

Not all countries have seen success with voluntary salt reduction 
strategies; a key example is Canada. A 2018 analysis of the food in‐
dustry’s progress toward salt reduction targets in the country–set in 
2012 and due to be met in 2016—revealed that just 14% of products 
met their targets. Almost half (48%) of products did not achieve any 
meaningful reduction in salt content and of these, six product cate‐
gories actually showed an increase in salt content.41

The USA has similarly seen poor progress. In 2016, the US Food 
and Drug Administration (FDA) proposed voluntary salt reduction 
targets, covering food manufacturers and the out of home sector, 
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and sought comment from the food industry and other stakeholders. 
The FDA recommended reducing the salt content of foods in 150 
categories to achieve an average population salt intake of less than 
6 g/d.42 While these targets were met with enthusiastic support from 
health charities and nongovernmental organisations, claims of scien‐
tific inaccuracy and opposition from the food industry delayed their 
implementation. However, in March 2018, the FDA announced a re‐
newed focus on nutrition with their Nutrition Innovation Strategy. 
As part of this announcement, the FDA Commissioner stated that 
salt reduction is an essential component of any meaningful nutri‐
tion strategy and committed to releasing updated salt reduction tar‐
gets in 2019.43 In March 2019, the National Academies of Sciences, 
Engineering, and Medicine (NASEM) released a report confirming 
adult salt intake should be reduced from the current average level of 
8.6 g/d to less than 6 g/d.44

Chile has pioneered a different approach, implementing front‐of‐
pack warning labels on products with more than 1 g of salt per 100 g 
of product 36 months after implementation, in addition to marketing 
restrictions. These restrictions prohibit advertising of products high 
in salt, sugar, saturated fat, and calories on TV programs or websites 
targeted at children or where children make up more than 20% of 
the audience and the use of cartoon characters in marketing or ad‐
vertisements of these products to children.45 The aim of these mea‐
sures was to drive reformulation in the country. While the evaluation 
of these measures is ongoing, initial analysis suggests that children 
have had a positive response to the labeling, becoming promoters 
of change within their families.46 In 2019, Peru followed Chile’s lead 
with mandatory warning labels on products with more than 2 g of 
salt per 100 g of product.47

In the Asian‐Pacific region, several countries, for example, China, 
India, and Malaysia, have started salt reduction initiatives which in‐
cluded the collection of 24‐hour urine samples and dietary surveys 
to provide data for the development of a salt reduction program, but 
progress has been very slow. In these countries, most of the salt in 
the diet is added by the consumers during cooking or in sauces. It is 
extremely challenging to reduce salt intake in such settings due to the 
difficulty in changing dietary behavior. Various approaches have been 
developed with encouraging results in local/regional studies. Replacing 
usual salt with a potassium‐enriched salt, which is low in sodium and 
high in potassium, has been shown to lower BP and reduce CVD mor‐
tality.48,49 A recent study in northern China demonstrated that children 
could play a key role in helping reduce salt intake in the whole fami‐
lies.50 The Chinese central government has included salt reduction as 
one of the key components of China's health development agenda, for 
example, “Healthy China 2030”. In 2017, the action group Action on 
Salt China51 was set up with the aim of developing and implementing a 
comprehensive, effective, and sustainable national salt reduction pro‐
gram to help achieve WHO’s recommended salt intake in China.

3  | CONCLUSIONS

Latest evidence from good quality studies has provided further strong 
support for a population‐wide reduction in salt intake. Paradoxical 

J‐shaped findings from methodologically flawed studies should not be 
used to derail critical public health policy, nor divert action. Gradual 
stepwise reduction in population salt intake as recommended by the 
WHO remains an achievable, affordable, effective, and an important 
strategy to prevent CVD worldwide. Several countries have been 
successful in reducing population salt intake16,26,27 and many other 
countries have started salt reduction initiatives, but progress has been 
slow. Urgent action is needed to speed up salt reduction in all coun‐
tries in the world. A reduction in salt intake across the whole popula‐
tion, even by a small amount, will have an enormous benefit on public 
health and result in major cost‐savings to individuals, their families, 
and the health service.
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