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Abstract The World Health Organization promotes salt re-
duction as a best-buy strategy to reduce chronic diseases, and
member states have agreed to a 30 % reduction target in mean
population salt intake by 2025. This systematic literature re-
view identified a number of innovative population-level strat-
egies, including promotion of a substitute for table salt, provi-
sion of a salt spoon to lower the amount used in home cooking
and social marketing and consumer awareness campaigns on
salt and health. In high-income nations, engagement with the
food industry to encourage reformulation of processed foods—
whether through voluntary or mandatory approaches—is key
to salt reduction. Legislation of salt content in foods, although
not widely adopted, can create concrete incentives and disin-
centives to meet targets and does not rely on individuals to
change their behaviour. The important role of advocacy and
lobbying to change the food supply is undisputed.
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Introduction

Salt is a chemical compound made of sodium and chloride
that has been an important part of human civilization for

thousands of years. Salt’s ability to preserve food helped to
eliminate the dependence on the seasonal availability of food
and allowed transport of food over long distances, thus facil-
itating food trade. However, salt was difficult to obtain, and
so, it was a highly valued trade item. The invention of refrig-
eration in 1876 meant that salt was no longer relied upon as a
preservative, but its intake, nevertheless, continued to rise.
Today, salt is ubiquitous in the food supply because it is a
cheap condiment and food ingredient [1].

It is widely accepted that excess sodium, or dietary salt,
intake causes blood pressure to rise and that salt consumption
is a major determinant of population blood pressure levels [2].
The World Health Organization (WHO) estimates that high
blood pressure is the third leading cause of disease worldwide
[2]. High blood pressure or hypertension accounts for 62 % of
strokes and 49 % of coronary heart disease (CHD), and the
treatment of raised blood pressure is required to prevent these
vascular events [3].

It has been estimated that half of all diseases caused by high
blood pressure occur amongst individuals with blood pressure
levels below 140/90 mmHg [2]. Such individuals are not typ-
ically considered to be at risk of blood pressure-related dis-
eases and are not prescribed blood-pressure-lowering medica-
tions [2]. Because of this, an increasing number of countries
around the world are adopting population-based salt reduction
strategies [4•]. WHO promotes population-level salt reduction
as a Bbest buy^ to reduce chronic diseases (i.e. it is both ef-
fective and cost-effective) [5], andMember States have agreed
to a target of 30 % reduction in mean population salt intake by
2025 [6].

Salt intakes, everywhere, are excessive. The most recent
global estimates showed that, in 2010, mean salt intake was
around 10 g per person per day [7, 8]. This is around twice the
WHO-recommended target of less than 5 g of salt per person
per day [9] that is required to reduce the risk of high blood
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pressure and cardiovascular disease [4•]. The East African
Region had the lowest salt intake at just over 5 g of salt per
person per day, while the Central East Asia Region had the
highest at around 13 g [4•].

Different salt reduction approaches have been trialled, but
their effectiveness has not been well described. Country-
specific strategies are required to account for different cuisines
and cultural practices. For example, in many low-to-middle-
income countries, including China, a large proportion of salt
intake comes from discretionary sources (salt added to foods
at the table or during cooking). In those settings, the use of salt
substitutes, accompanied with behavioural interventions, may
be appropriate. On the other hand, in most high-income coun-
tries, including Australia, UK and USA, the majority of salt
comes from processed foods. In those countries, reformula-
tion is required to change the food supply, either through
voluntary industry cooperation or through mandatory mecha-
nisms [4•, 10]. Efforts of advocacy groups have contributed to
the widespread uptake of salt reduction efforts around the
globe. The World Action on Salt and Health (WASH) has
members from 80 different countries who work to pressure
multinational food companies to reduce the salt content of
their products [11].

In the USA, it has been estimated that a regulatory inter-
vention designed to reduce salt intake by 3 g/day would save
194,000 to 392,000 quality-adjusted life-years and $10 to 24
billion in health care costs annually and be more cost-
effective than medications to lower BP in all persons with
hypertension [12].

While there is little doubt that excessive intakes of salt are
harmful to health, the question of whether very low intakes
may also be detrimental has not been widely addressed. There
is currently fierce debate regarding the optimal recommended
intake for salt, as highlighted in recent commentaries on the
topic [13, 14]. WHO recommends a maximum population-
level target of 5 g per day (2000 mg Na) [9], and this is the
value that 38 countries have adopted as their national targets
[15••]. In the USA, the most recent Institute of Medicine
(IOM) report on sodium recommendations [16] indicates that
their earlier recommendation to lower population-level sodi-
um intakes to below 2300 mg/day [17] is no longer supported
by the evidence. Two population-based studies report that risk
of both CVD and mortality follows U-shaped curves relative
to sodium intake, with risk of mortality and CVD rising both
as intakes drop below 3000 mg/day, and as they rise above
7000mg/day [18, 19]. Similarly, analyses of other prospective
datasets, with up to 15-year follow-up, have reported a nearly
fourfold increase in cardiovascular mortality as sodium intake
decreased from the highest tertile to the lowest and an approx-
imate doubling of CVD events across the same decrease in
intake [20]. Observational data is not as persuasive as exper-
imental data in setting clinical and dietary guidelines [21], and
the lack of intervention studies of sufficient duration that

include hard endpoints (e.g. CVD, stroke, mortality) hampers
efforts in this regard.

The Global Burden of Disease 2010 study [22] estimated
the mean level of global sodium consumption to be 3950 mg
(9.87-g salt) per day. Globally, 1.65 million annual deaths
from cardiovascular causes were attributed to sodium intake
above the reference level of 2000 mg (5-g salt) per day. These
deaths accounted for nearly one of every ten deaths from car-
diovascular causes, while four of every five deaths (84.3 %)
occurred in low- and middle-income countries, and 40.4 % of
attributed deaths were premature (before 70 years of age).
Thus, regardless of existing controversy regarding the lower
recommended level for salt intake, population intakes are ex-
cessive [4•], and thus, salt reduction strategies are essential to
lower intakes of populations. In order to identify and evaluate
possible options in this regard, a systematic literature review
was conducted. The aim of the review was to identify innova-
tive population-level salt reduction strategies that have been
adopted around the world.

Methods

Eligibility Criteria

Articles published in peer-reviewed journals between January
2000 and March 2014 were included in this review. Eligible
studies involved strategies or interventions aimed at a popula-
tion level with the aim of reducing dietary salt intake. Articles
addressing protocols for the implementation of a strategy were
included, as well as dietary modelling to assess the potential
impact of a strategy. Animal studies, reviews, studies not re-
ported in English and studies with small sample sizes (n<350)
were excluded.

Search Strategy

Medline, Scopus, Web of Science and the Cochrane Library
were searched using the following keywords: (sodium OR
salt) AND (intake OR consumption) AND (reduction OR lim-
it OR restrict) AND (strategies OR policy OR legislat* OR
law OR regulat* OR policy OR ban) AND population.

Results

Nine studies were included in the final review, as shown in
Fig. 1. The details of each of these studies are summarized in
Table 1, and their findings were discussed below, according to
three broad topics: salt substitution, behaviour change and
advocacy campaigns.
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Salt Substitution

Four studies investigated the use of a salt substitute. Bernade-
Ortiz et al. (2014) [23] devised a protocol for the implemen-
tation of a low-sodium, high-potassium salt substitute in the
Tumbes community, Peru, to assess impact on blood pressure
over 6 months. The intervention was planned to commence in
March 2014, and the results are yet to be published. Li et al.
(2007) [24] and Zhou et al. (2013) [25••] carried out double-
blinded randomized controlled trials to determine the effects
of a salt substitute on blood pressure in Chinese populations.
Both studies used the same salt substitute (composed of 65 %
sodium chloride, 25 % potassium chloride and 10 % magne-
sium sulphate). Systolic blood pressure in those with high
blood pressure was reduced in both interventions over a 12-
month period by a magnitude of 4–5.4 mmHg (Table 1). No
change in diastolic blood pressure was observed. Fulgoni et al.
(2014) [26] performed dietary modelling to identify the im-
pact of using a salt substitute product, SODA-LO™, in the US
food supply. Depending on age, gender and ethnicity, popula-
tion sodium intake could potentially be reduced by 185 to
323 mg (0.46 to 0.8-g salt) per person per day, if the salt

replacement was used to reduce the sodium content of 953
foods by a magnitude of 20–30 %. This represents a relatively
small reduction in usual intake of between 6.3 and 8.4 %.

Behaviour Change

Three of the nine identified studies included strategies that
encouraged behaviour change to reduce sodium intake at a
population level. Land et al. (2014) [27] developed a
community-based intervention to mobilize community advo-
cacy efforts and reduce the salt intake of the entire population
of Lithgow, a small country town west of Sydney, Australia
(population 21,000). The multifaceted 12-month intervention
comprised five components: (1) putting salt reduction on the
agenda of all health professionals and the local government,
(2) community mobilization, (3) advertising the need to re-
duce sodium intake, (4) education on the importance of reduc-
ing salt consumption and practical ways to achieve a reduction
and (5) a salt substitute made available to members of the
public at no cost. The outcomes of the intervention (i.e.
change in 24-h urinary sodium excretion concentrations) have
not yet been published. A subsample analysis related to this
study reported no clear association between reported knowl-
edge, attitudes and behaviours towards salt and actual salt
consumption [28]. This suggests that health education inter-
ventions may be of limited efficacy and highlight the need to
understand other factors that may prevent consumers from
acting on their knowledge and attitudes when it comes to
moderating their salt intake.

In contrast to high-income countries, most (76 %) dietary
sodium in China is added during cooking [29]. In 2007–2008,
the Chinese government sent Beijing citizens a Bsalt-
restriction^ spoon which held only 2 g of salt, as a strategy
to encourage reduced salt use in cooking. The salt-restriction
spoon was designed to help people calculate the amount of salt
that they used and adjust measures accordingly to meet rec-
ommended targets. For example, a family with four members
should eat no more than 24-g salt per day, equal to 12 spoons
of salt, which translates into four spoons of salt per meal.
However, many people chose not to use the spoon because
they found it to be inconvenient and impractical [30], and a
2011 survey found that only 17 % of people were able to use
the spoon correctly. Chen et al. (2007) [31••] conducted a
randomized controlled trial to test an improved version of
the spoon (larger diameter with a longer and curved handle)
for its effect on cooking habits, actual salt intake and 24-h
urinary sodium excretion over a 6-month period. The im-
proved version of the salt restriction spoon, coupled with
health education on the benefits of salt reduction, proved ef-
fective at reducing daily salt intake by 1.42 g per day, from
7.65 (SD 4.34) to 6.23 g (SD 3.66) per day.

In New Zealand, McLean et al. (2012) [32] examined how
nutrition labels and nutrition claims could influence consumer

16 full-text ar�cles
assessed for eligibility

9 studies deemed
appropriate for final

review

905 ar�cles iden�fied through
database search

549 ar�cles screened a�er
duplicates removed

107 ar�cles screened for
eligibility by abstract

91 ar�cles excluded.

Ar�cles excluded included
reviews, animal studies, ar�cles
not in the English language and
those with a small sample size

(n<350).

442 ar�cles excluded by �tle

7 ar�cles excluded.

Ar�cles excluded included
reviews and those with a small

sample size (n<350).

Fig. 1 Flow diagram for inclusion of journal articles in the systematic
literature review
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behaviour at the point of purchase. The addition of a front-of-
pack label increased individuals’ ability to distinguish be-
tween low- and high-sodium food products. Traffic light-
style images (i.e. interpretative front-of-pack labelling) facili-
tated healthier choices, when compared to either the combina-
tion of percentage daily intake thumbnail images on the front-
of-pack and mandatory nutrition information panel on the
back-of-pack or to the nutrition information panel alone. This
study suggests that front-of-pack labelling could be an effec-
tive public health intervention to help reduce population-wide
sodium intake. However, this study asked consumers to indi-
cate which labelled, fictitious product they would purchase if
shopping for that product. Actual behaviours were not mea-
sured which is a weakness of the study and limits extrapola-
tion to the real-life situation.

Advocacy Campaigns

Two of the nine studies evaluated advocacy campaigns. In
2007, the Australian Division of World Action on Salt and
Health (AWASH) launched a campaign to encourage the Aus-
tralian government to take action to reduce population salt
intake. Webster et al. (2014) [33] evaluated the effectiveness
of the campaign on government policy. The campaign was
deemed to be successful because it generated intensive media
coverage on salt reduction. Importantly, in March 2009, the
Food and Health Dialogue initiative was established. The Di-
alogue brings together representatives from the federal health
ministry, the food industry (including the quick service restau-
rants and supermarket sectors), nongovernmental organiza-
tions (National Heart Foundation of Australia and the Public
Health Association of Australia), academia and the national
food regulator (Food Standards Australia New Zealand). The
Dialogue’s primary activity is action on food innovation, in-
cluding a voluntary reformulation program across a range of
commonly consumed foods. This program aims to reduce the
sodium, saturated fat, added sugar and total energy content of
processed foods across nominated categories, whilst increas-
ing their fibre, wholegrain and fruit and vegetable content.
Voluntary reformulation targets were set at levels that recog-
nized technical and safety constraints. The Dialogue’s refor-
mulation programwas to be supported by consumer education
activities around reducing and standardizing portion sizes and
enabling healthier food choices. However, despite highly
credible goals, an evaluation of the first 4 years of the Dia-
logue showed disappointing outcomes [34]. The public-
private partnership model resulted in the establishment of tar-
gets for only 11 (8.9 %) of a total of 124 possible action areas
for food reformulation and portion standardization. Further,
none of these targets had been met in that time frame. There
was also no evidence that any education programs had been
implemented by the Dialogue. It has been suggested that the

public-private partnership model proved inadequate as a
mechanism by which to achieve food industry action [32].

In the UK, Shankar et al. (2013) evaluated the effectiveness
of the Food Standards Agency’s (FSA) famous BSid the Slug^
campaign, launched in 2004 [35•]. The multimedia campaign
aimed to raise awareness that salt was bad for health, based on
the premise that salt kills slugs and can harm humans too [36].
Social marketing involved advertising billboards, television
commercials and internet coverage. Evaluation after this first
stage of the campaign revealed that within a year, the propor-
tion of people who knew the dietary target for salt had in-
creased from 3 to 34 % [35•]. The second stage of the FSA
awareness campaign focused on behaviour change, including
targeted TV advertisements and other materials with the slo-
gan BIs your food full of it?,^ encouraging consumers to check
food labels and select products with the lowest salt content.
Subsequent evaluation of the social marketing campaign has
demonstrated an impressive impact in terms of reported
changes in consumer behaviour [34].

In terms of impact evaluation, the campaign reported a
reduction of about a gram of salt per person per day in 2008
[34]. By 2010, most processed foods available in supermar-
kets had salt levels that were 20–30 % [36, 37] lower than
when the process commenced in 2003. The UK has since
reported further reductions in salt intake, totalling around
15 %. This level of reduction is estimated to save approxi-
mately 8000 lives annually [38]. Even more recent work on
the campaign’s outcome evaluation has demonstrated success-
ful parallel reductions in blood pressure and stroke mortality
[14]. While cause and effect cannot be demonstrated, these
reductions are highly likely to be due to population-level re-
ductions in salt intake [39, 40].

Discussion

Population-level salt reduction strategies have been widely
adopted as a strategy to lower the burden of non communica-
ble diseases (NCDs), particularly hypertension, heart disease
and stroke. A systematic review on salt reduction initiatives
that was published in the Journal of Hypertension in 2011
identified that 32 countries had salt reduction initiatives in
place [10]. The majority of the activity was in Europe (n=19
countries) and tended to be government-led (n=26). At that
time, most of these countries (n=27) had set maximum pop-
ulation salt intake targets, ranging from 5 to 8 g/person per
day. An update of the review [15••] demonstrated rapid uptake
of salt reduction strategies. By 2015, the number of initiatives
had more than doubled, to 75 countries, and had been extend-
ed to all regions, including Africa. The majority of programs
are multifaceted and include industry engagement to reformu-
late products (n=61), establishment of sodium content targets
for foods (39), consumer education (71), front-of-pack

284 Curr Nutr Rep (2015) 4:279–289



labelling schemes (31), taxation on high-salt foods (3) and
interventions in public institutions (54).

Twenty-nine countries have reported an impact in relation
to one ormore outcomemeasurements, whether on population
salt consumption, salt levels in foods or consumer awareness.
There has been a notable move towards legislation on permit-
ted levels of salt in food categories (discussed further below),
but these approaches have not yet been evaluated for impact.
An exception is Finland, where the 36 % reduction in popu-
lation salt intake is partially attributed to mandatory warning
labels on high-salt foods that have been in place since 1993
and have led to major reformulation of foods [41, 42].

Our current review has identified existing novel and inno-
vative population-level strategies. In high-income countries,
dietary salt comes primarily from processed foods and cannot
be easily replaced with a salt substitute. However, in low-to-
middle-income countries where most dietary salt comes from
food cooked in the home, large blood pressure reductions may
be achievable with the use of a salt substitute. Although the
salt substitutes cost about 50 % more than normal salt, they
remain a low-cost commodity and an effective complement to
drug therapy for blood pressure control [25••]. Salt substitu-
tion was found to be a feasible and successful dietary ap-
proach for reducing salt intake in Chinese populations [24,
25••], which could greatly help reduce the estimated 1 million
rural Chinese suffering a stroke each year [24]. An ongoing
large-scale trial will evaluate the combined effect of health
education and access to a salt substitute [43] and, importantly,
assess the cost-effectiveness of such a strategy for large parts
of China. While replacement of table salt with salt substitutes
involves individual behaviour changes, where promoted and
subsidized by governments, it could also be considered a
population-level strategy.

Little is known about the consumer acceptability of salt
substitutes, despite this being a potential barrier that may ad-
versely impact on the sustainability of programs that rely on
the use of salt substitutes. An 8-week randomized controlled
trial in South Africa that provided free-of-charge, salt-reduced
variants of commonly consumed foods, including a commer-
cial salt substitute, to hypertensive patients from disadvan-
taged backgrounds, reported that those in the intervention
group expressed a dislike of the salt substitute [44]. Reports
in the literature of partial replacement of salt in food products
(mostly bread) have found that potassium-based alternatives
are acceptable in terms of taste [45, 46]. However, the con-
sumer acceptability—in terms of taste, price, storage and
functionality—of salt substitutes used in cooking and at the
table still needs to be determined in countries where this strat-
egy is seriously been considered by governments as an ap-
proach to lower total salt intake.

In low-to-middle-income countries, public health cam-
paigns are needed to encourage consumers to use less salt. A
salt-restriction spoon that was provided by the Chinese

government to Beijing citizens has proven effective at reduc-
ing salt used in cooking and resulted in lowered 24-h urinary
sodium excretion [31••].

On the other hand, in high-income countries, around 80 %
of salt intake can be attributed to salt added by the food indus-
try. It is therefore essential to persuade the food industry to
make gradual and sustained reductions in the amount of salt
that they add to their food products [11, 23]. While this ap-
proach has been well described [15••, 47], there is still debate
regarding the most effective way to engage the cooperation of
the food industry. Advocacy activities by lobby groups, such
as WASH, have been demonstrated to be key in this regard
[33, 34], and the experiences of the UK provide the best ex-
ample of an approach that has worked [4•, 33]. In Australia, a
public-private partnership (the Food and Health Dialogue)
was formed to encourage healthier reformulation of foods by
the food industry. While the efforts of the Food and Health
Dialogue have been criticized by some as being slow to result
in outcomes [32], there are some reported successes with re-
gard to meeting sodium reduction targets for the first three
categories of food, namely breads, ready-to-eat breakfast ce-
reals and processed meats [48]. Sodium levels of 1849 rele-
vant packaged foods significantly declined between 2010 and
2013. The mean sodium level of bread products fell from 454
to 415 mg/100 g (9 % lower, p<0.001), and the proportion
reaching target rose from 42 to 67 % (p<0.005). The mean
sodium content of breakfast cereals also fell substantially,
from 316 to 237 mg/100 g (25 % lower, p<0.001), over the
study period. The decline in mean sodium content of bacon/
ham/cured meats was lower (8 %; p=0.001), but the number
of products meeting the sodium target increased from 28 to
47 %. Interestingly, declines in mean sodium content did not
appreciably differ between companies that did and did not
make public commitments to the targets. The evaluation
highlighted two important findings. Firstly, for food categories
with defined sodium targets, reasonable progress wasmade by
the food industry. Secondly, the large disparities in the pace of
sodium reduction between food manufacturers suggest a need
for stronger enforcement mechanisms.

Advances in food technology offer promising alternatives to
sodium chloride. SODA-LO Salt Microspheres is a salt reduc-
tion ingredient that converts standard salt crystals into free-
flowing, hollow microspheres that still deliver the same salty
taste by maximizing surface area. The use of this technology
would moderately increase the price of a product, but the poten-
tial health benefits and reduced health care costs are estimated to
vastly outweigh the cost of the technology [26]. So far, no coun-
tries have introduced legislation or policy regarding the use of
such ingredients in place of sodium chloride in specific food
products, but this may be an option in future where individual
foods are major contributors to total salt intake. Cost-
effectiveness studies are required in this regard, perhaps compar-
ing with the impact of taxation of high-salt foods on salt intakes.
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Social marketing techniques, combined with nutrition ed-
ucation including food-based dietary guidelines, have been
used in a number of countries to assist consumers to make
healthier food choices. The use of simple nutrition labels on
food products supports the rapid decision-making that typical-
ly occurs in the supermarket environment. One observation
study in the UK found that consumers spend an average of
29 s per product bought, and 31.8 % of consumers were noted
not to have looked at the product in detail [32]. This suggests
that consumers rely on habitual behaviours when choosing
products, and even knowledgeable consumers may not use
nutrition labels when time pressured [32]. Therefore, simple
labels which place fewer demands on consumers’ numeracy
and background knowledge, such as the traffic light system,
have provenmore likely to promote healthy food choices [32].

Given this paper’s focus on population-level strategies for
dietary salt intake, it is also important to consider the potential
contribution of laws and government regulations. While
Bregulation^ is a broad term that may involve many different
actors, Blaw^ specifically relates to regulation by government.
Law is now a well-established tool of public health [49], and
its role in the prevention of diet-related NCDs is receiving
increased attention at a global level [50, 51].

The power of legal and regulatory interventions lies in their
ability to modify the Bmass influences^ on population health
and the Bunderlying causes^ of disease [52]. Unlike behaviour
change and education-based interventions, which act on indi-
viduals, laws for the prevention of diet-related NCDs tend to
act on corporate or institutional actors. Such laws might, for
instance, limit junk food advertising or mandate the disclosure
of nutritional information [53].

Laws mandating salt reduction in processed foods are now
emerging as an alternative to voluntary or industry-led salt
reduction. Thirteen national jurisdictions currently regulate
salt in bread and a handful of other foods; e.g. Greece regu-
lates the salt content of bread and processed tomato products
[47]. In 2013, South Africa and Argentina became the first
jurisdictions to introduce mandatory salt limits across a broad
range of commonly consumed, high-salt foods [54]. In both
jurisdictions, the laws are only just now being phased in (e.g.
the first target date for South Africa is 30 June 2016), and so,
no evaluation of the efficacy of these initiatives is available
yet. Nevertheless, it is worth commenting on three key ways
in which the use of law might, in future, add value to the
interventions highlighted in our review.

Law Creates a Level Playing Field Across the Food
Industry

Unlike voluntary industry measures, government regulations ap-
ply to all industry players. This can be particularly important for
achieving a goal like food reformulation, which comes with an
initial financial cost to industry. In the absence of a level playing

field, Bmore enlightened and progressive companies^ [55] may
be penalized for taking on the commercial risk of reformulation.
Evidence fromAustralia demonstrates uneven progress made by
manufacturers in the absence of strong regulatory requirements
[48]. While a level playing field is achievable without govern-
ment regulation [56], this requires a high level of industry en-
gagement and motivation and may not be appropriate in all
settings. Particularly in low- and middle-income settings, or
where the food industry is made up of disparate, smaller players,
government regulation can help to ensure that companies who
reduce salt in their products do not act alone.

Law Can Create Concrete Incentives and Disincentives
to Meet Targets

While industry-led reformulation and labelling schemes often
have laudable intentions, they have been criticized in both
Australia and the UK for setting weak, unenforceable targets
[32, 57]. By contrast, mandatory nutrition labelling is often
argued to have a double effect: guiding consumers to make
healthier choices, while encouraging companies to reformu-
late to achieve a better label [58]. Food labelling generally
falls under the mandate of regulatory bodies that stipulate
formatting and content requirements on food packaging. Cur-
rently, many countries mandate the back-of-pack nutrition in-
formation panel, but very few mandate front-of-pack or inter-
pretative labelling. Instead, in many countries, the food indus-
try has adopted voluntary front-of-pack labelling. An example
of this is BDaily Intake Guide^ thumbnail tabs, commonly
used on breakfast cereal packaging, that expresses the contri-
bution of a serve of the product to recommended daily nutrient
targets (% DI for sodium, for example). This may confuse
consumers, as the value is expressed as a proportion of the
maximum recommended target and appears concurrently with
the nutritional information panel [58]. As with product refor-
mulation, implementation of effective front-of-pack labelling
for sodium is likely to benefit from consistent government
rules that ensure that all packaged products carry such labels.

Government involvement in setting and enforcing salt re-
duction goals can also have the advantage of responsiveness:
starting from a self- or co-regulatory base, governments can
introduce more stringent measures if the industry fails to meet
its own targets and timelines [59].

Law Does Not Rely on Individuals to Change Their
Behaviour

As highlighted above, in settings where high salt consumption
is due to the salt content of processed foods, behaviour change
interventions are unlikely to be appropriate. Salt in processed
foods is analogous to Geoffrey Rose’s mass influences on
population health, i.e. factors over which individuals have
little control. Legal interventions can change the underlying
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conditions in which food choices are made, rather than relying
on individuals’ motivation to change [60]. Measures such as
taxation (as is being trialled in Hungary and Portugal) or im-
port controls (as has been proposed in Pacific Island countries
[61, 62]) on salty foods can help to reduce their availability
and affordability. In time, this can also shift population taste
preferences and consumption norms.

In conclusion, population-level salt reduction strategies have
been widely adopted across the globe in an attempt to lower salt
intakes and, thus, lower the burden of cardiovascular disease.
The current review identified a number of novel and innovative
approaches to salt reduction that include the introduction of a
salt substitute in place of table salt in Chinese communities and
the provision of a specially adapted salt spoon used for cooking
in Beijing province. In high-income countries, engagement
with the food industry to reformulate processed foods is the
main goal. Signposting and front-of-pack labels enable con-
sumers to make healthier food choices at the point of pur-
chase—but this requires governmental-level support for imple-
mentation. Advances in food technology offer promising alter-
natives to sodium chloride, but cost may currently be prohibi-
tive for widespread use in the food industry.
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