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This editorial refers to ‘Adding salt to foods and hazard of premature mortality’, by H. Ma et al., https://doi.org/10.1093/
eurheartj/ehac208.

The World Heart Organization (WHO) recommends that adults
consume no more than 5 g of salt per day (which corresponds to
2.3 g of sodium/day).1 The latest European Society of Cardiology

guidelines, along with other national and international guidelines,
characterizes a healthy diet as a daily salt intake below 5 g, or about
a teaspoon, of salt per day,2 based on past recommendations and a
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recent meta-analysis.3 However, most of the available studies on so-
dium consumption in populations provide substantially higher esti-
mates,4 with only a minor proportion meeting the WHO
recommendation. The Prospective Urban Rural Epidemiology
(PURE) study of 102 216 participants from 18 low-, middle-, and
high-income countries found that 2.1% had an estimated sodium ex-
cretion of less than 3 g per day, and only 0.2% excreted less than
2.3 g per day, after adjustment for regression dilution bias.5

Accordingly, shifting the global population intake to the recom-
mended level would represent a major change.

Because several recent studies show a U- or J-shaped association
between salt and atherosclerotic cardiovascular disease, this major
change may not be universally beneficial. For example, in a pooled
analysis of.130 000 individuals from four large international studies,
the association between sodium and a composite of death and major
cardiovascular events differed between individuals with and without
hypertension.6 Among individuals with hypertension, both high in-
takes, reflected in sodium excretion of ≥7 g/day but also low intake,
,3 g/day were associated with higher risk, compared with sodium
excretion of 4–5 g/day, with the latter corresponding to usual levels
in many populations. In people without hypertension, higher sodium
excretion was not associated with higher risk, whereas an excretion
of ,3 g/day was associated with a significantly increased risk. Of
note, only 11% consumed ,3 g of sodium per day. These data indi-
cate that lowering sodium intake would be of most benefit among
people with hypertension and high-sodium diets.

On the population level, a computer simulation model study from
the USA7 estimated that a modest reduction in dietary salt by 3 g per
day would reduce population levels of myocardial infarction and
stroke substantially. However, there are several steps between a
computational study on what might be beneficial on a group level,
findings from observational studies, and advice directed to indivi-
duals. One teaspoon of salt per day is an easy metric to remember
but going from approximately two teaspoons to one teaspoon per
day represents a massive change and an intervention that, if ob-
served, would lead to a drastic reduction in salt intake for most peo-
ple, irrespective of their individual risk. In the absence of randomized
controlled trials, the net effect of such a change remains controver-
sial.8,9 Additionally, a recent ecological analysis in 181 countries found
a positive correlation between sodium intake and healthy life expect-
ancy at birth, with an inverse correlation between sodium and all-
cause mortality.10

Given the various indications that a very low intake of sodium may
not be beneficial, or may even be harmful, it is important to distin-
guish between recommendations on an individual basis and actions
on a population level. Still, the medical profession, as well as people
in general, will tend to read the recommendations as directed to in-
dividuals. In this issue of the European Heart Journal, Ma et al. describe
the salt consumption issue from another angle that could be con-
verted to advice:11 is adding salt to your food bad for your health?
While �70% of sodium intake in western populations comes from
processed and prepared foods, another 8–20% comes from salt
added at the table.11 Translated into a question to the medical pro-
fession: is added extra salt associated with poorer survival, and, if so,
is this because of higher death rates from cardiovascular disease?

Using data from the UK Biobank where a total of 501 379 partici-
pants had completed a questionnaire on the frequency of adding salt

to foods at baseline, the authors found a graded relationship be-
tween higher frequency of adding salt to foods and higher hazard
of all-cause premature mortality. During a median of 9.0 years
of follow-up, 18 474 deaths were documented, with mortality in-
creasing across groups with higher reported frequency of adding
salt to food, with a hazard ratio of 1.28, 95% confidence interval
(CI) 1.20–1.35 comparing those always adding salt to those who
never, or only rarely, did. In addition, compared with the never/rarely
group, always adding salt to foods was associated with 1.50 (95% CI
0.72–2.30) and 2.28 (95% CI) 1.66–2.90 years lower life expectancy
at the age of 50 years in women and men, respectively. Even so, only
5% added salt frequently or always, while 12% said that they usually
added salt. Importantly, the proportion of fruit and vegetables in the
diet was essential, with a more pronounced effect of extra salt on
mortality among individuals who ate little of these foods.

The authors conclude that adding salt to foods is associated with a
higher hazard of all-cause premature mortality and lower life expect-
ancy. This was true for cardiovascular mortality as well, which pro-
vides a biologically plausible link, given the strong evidence for a
link between sodium intake and blood pressure.5 The effect on car-
diovascular mortality was limited to stroke mortality.

So how does this translate into advice on the individual level?
There is not a lot of evidence from randomized controlled trials.
However, in support of the potential beneficial effects of a reduction
in salt intake in high-risk individuals, a recent unblinded, cluster-
randomized trial involving persons from 600 villages in rural China
showed that the use of a salt substitute (75% sodium chloride and
25% potassium chloride, compared with regular salt) had a significant
benefit on rates of stroke, major cardiovascular events, and death
from any cause in high-risk persons with a history of stroke or
who were 60 years of age or older, and had high blood pressure.12

Some health advice is straightforward; neither alcohol nor tobacco
is necessary for survival, and the harmful effects of these substances
are well established. However, with most dietary components, there
is an optimal level which applies to salt as well as to many other sub-
stances. The evidence to reduce individual levels far below current
consumption, if the current guidelines were followed, is close to non-
existent and could cause harm in some people (Graphical Abstract).
So far, what the collective evidence about salt seems to indicate is
that healthy people consuming what constitutes normal levels of or-
dinary salt need not worry too much about their salt intake. Instead,
to counterbalance potentially harmful effects of salt, and for many
other reasons, a diet rich in fruit and vegetables should be a priority
on the individual, as well as the population, level. People at high risk
with a high salt intake are probably well advised to cut down, and not
adding extra salt to already prepared foods is one way of achieving
this. However, at the individual level, the optimal salt consumption
range, or the ‘sweet spot’ remains to be determined.

Still, at the population level, there is no reason to be complacent
about salt intake. There is a well-established link between salt con-
sumption and population blood pressure levels. Public awareness
about salt needs to be raised, but perhaps not in the shape of
advice about target levels that are unlikely to be achieved, and
which are possibly harmful in some. Hypertension is a major
determinant of cardiovascular disease, with a population-
attributable fraction of .20%, and a third of all strokes are attrib-
utable to this factor.13
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Most of our salt consumption comes from salt added to food pre-
pared by the industry, for example in common products such as
bread and cheese, but also ready-made foods and other items.
Adding salt is a source of profit by increasing preference for salty
foods and making food products more palatable to people already
used to a diet high in salt. A reduction in added salt in food produced
by the industry is very unlikely to cause harm, while oversalting com-
mon products reduces the opportunity for people to choose for
themselves and contributes to the development of hypertension.
Classic epidemiology argues that a greater net benefit is achieved

by the population-wide approach (achieving a small effect in many
people) than by targeting high-risk individuals (a large effect but
only achieved in a small number of people).14 The obvious and
evidence-based strategy with respect to preventing cardiovascular
disease in individuals is early detection and treatment of hyperten-
sion, including lifestyle modifications, while salt reduction strategies
at the societal level will lower population mean blood pressure levels,
resulting in fewer people developing hypertension, needing treat-
ment, and becoming sick. Not adding extra salt to food is unlikely
to be harmful and could contribute to strategies to lower population
blood pressure levels.
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