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Abstract

Objective: To assess current salty reduction policies in countries of the WHO
European Region against the backdrop of varying levels of human development
adjusted for income, education and health (longevity) inequalities.
Design: Population-based, cross-sectional study, with data gathered through
systematic review of relevant databases and supplementary information provided
by WHO Nutrition Counterparts.
Setting: Member States of the WHO European Region.
Subjects: Inequality-adjusted Human Development Index scores were analysed
against assessed levels of development and implementation of national nutrition
policies and initiatives targeting population-level salt reduction.
Results: Within the WHO European Region, Inequality-adjusted Human Develop-
ment Index values among countries with no existing salt reduction initiatives (mean
0?643 (SE 0?022)) were significantly lower than among those with either partially
implemented/planned salt initiatives (mean 0?766 (SE 0?017), P , 0?001) or fully
implemented salt initiatives (mean 0?780 (SE 0?021), P , 0?001).
Conclusions: Where salt reduction strategies are implemented as an integral part of
national policy, outcomes have been promising. However, low- and middle-income
countries may face severe resource constraints that keep them from emulating more
comprehensive strategies pursued in high-income countries. Care must be taken to
ensure that gaps are not inadvertently widened by monitoring differential policy
impacts of salt policies, particularly regarding trade flows.
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The growing global burden of non-communicable

diseases

Non-communicable diseases (NCD) represent the leading

causes of global mortality, accounting for more deaths

than all other causes combined. They have been shown

to hit hardest in the world’s low- and middle-income

countries (LMIC) and populations, putting already weak

and overburdened health systems under considerable

strain(1).

Accounting for the brunt of the NCD burden, CVD is

the leading cause of deaths globally. While the CVD

epidemic is receding in high-income countries, CVD

mortality rates tend to be higher and are generally

increasing in LMIC, where 80% of the estimated 17 million

CVD-related deaths occur globally per year(2,3). The most

y For the purposes of the current review, it should be noted that the
word ‘salt’ is used throughout to refer to ‘sodium’ and ‘sodium chloride’
intake. In turn, the term ‘salt intake’ implies the reduction of total sodium
intake from all dietary sources including, for example, additives (e.g.
monosodium glutamate) and preservatives.
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important risk factor for CVD is elevated blood pressure,

which is estimated to cause 7?5 million deaths annually,

the equivalent of about 12?8 % of all deaths worldwide(4).

The causal link between salt intake and hypertension

is well established, as is the role of salt as a major

determinant of population blood pressure levels(5–7).

Furthermore, evidence supports the positive impact of

reduced salt consumption in a corresponding reduction

in blood pressure(8,9). Given the elevated levels at which

salt is consumed in the WHO European Region, centrally

implemented national salt reduction strategies represent a

highly cost-effective tool to reduce CVD risk and tackle

the growing burden of NCD(10–13).

Global and regional salt reduction initiatives

The WHO has recognized excess dietary salt intake as a

global problem, and is working to facilitate salt reduction

in countries worldwide. In 2003, WHO, in conjunction

with the FAO of the UN, set a worldwide target of less

than 5 g salt/d per person(14), based on an extensive

review of available evidence(5). Since 2006, WHO has

been supporting the development of national salt

reduction strategies by establishing networks in partner-

ship with regional organizations worldwide, including

in the WHO European Region where a European Salt

Action Network (ESAN) has been established involving

twenty-seven countries facilitated by the WHO Regional

Office for Europe.

Following a WHO technical meeting on ‘Reducing Salt

Intake in Populations’ in Paris in 2006, recommendations

were drafted to encourage the construction of national

salt reduction programmes around three essential pillars:

(i) product reformulation; (ii) consumer awareness and

education campaigns; and (iii) environmental changes(15).

The corresponding actions to support achievement of

these three recommendations can be summarized in eight

essential steps (the first four of which are preliminary)(16):

1. organizing support to mobilize for change;

2. environmental scanning;

3. setting targets (national dietary guidelines on salt);

4. planning the campaign and engaging partners for

implementation;

5. consumer awareness campaigns;

6. use of labelling to highlight the salt content of foods,

and symbols/logos/text to identify low-salt products;

7. negotiating agreements with the food industry, catering

industry, food retailers and restaurants to lower the salt

content of a wide range of products; and

8. monitoring progress, continuous revision and evaluation.

In 2008, the European Union (EU) High Level

Group on Diet, Physical Activity and Health developed a

Framework for National Salt Initiatives, approved and

adopted by EU Member States(17). The overarching aim of

the EU Framework is to support EU Member States

towards achieving the WHO target salt intake of 5 g/d; as

in the eight-step framework, the designated strands of

activity are simultaneous and interconnected:

> data collection;
> establishing minimum benchmarks for major food

categories;
> developing a nutrition labelling scheme that is consistent

across EU countries;
> identification of a shortlist of twelve food categories

that represent the largest potential opportunity for

impact, from which countries must select at least five

on which to focus;
> raising public awareness;
> industry engagement towards reformulation;
> a recognition of the need to reduce salt in foods at all

price levels so that salt reduction benefits everyone;

and
> monitoring and evaluation of actions and reformula-

tion(17).

The framework also established a common minimum

European benchmark for a 16 % salt reduction from

baseline 2008 levels over four years, to be realized across

all food products in EU Member States.

Social inequalities and salt

The complexities of the shifting global dynamics in

demographics, epidemiology and nutrition notwithstand-

ing, one persistent trend spans the transitions: inequalities

continue to grow through widening gaps in the dis-

tribution of key social determinants of health (e.g. secure

employment and working conditions, income levels).

Diet in particular has been implicated in the complex

origins of the overall poorer health of those in lower

socio-economic groups. In this way, income inequalities

resulting in poor nutrition can create and exacerbate

overall health inequalities.

The extent to which the quality of food intake is

affected by socio-economic variables is confirmed by

evidence coming not only from LMIC but from across the

EU Member States as well(18). Specifically, studies have

established that members of higher socio-economic

groups typically consume more within the modern

recommended food groups (e.g. vegetables and fruit) but

less within the traditionally recommended categories of

food (e.g. bread and potatoes)(19,20). More recently, the

2007 Low Income Diet and Nutrition Survey, conducted

by the UK’s Food Standards Agency, found that individuals

on low incomes were generally less likely to consume

wholemeal bread and vegetables, but were more likely to

consume fat spreads and oils, non-diet soft drinks, pizza,

processed meats and table sugar(21).

Stemming from these patterns of dietary inequality,

nutritional inequality has also been demonstrated in a

number of studies. Regarding salt consumption, in the

2000–01 National Dietary and Nutrition Survey in Britain,

salt intake was higher in low socio-economic groups after
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allowing for geographic gradients(22). It has been proposed

that higher salt intakes among the lower socio-economic

groups amplify blood pressure levels and the risk of

CVD. Poor fruit and vegetable consumption in this same

population reduces potassium intake, another factor linked

to high blood pressure(19,23–25). Targeted preventive

approaches to behavioural changes in low-income groups

are unlikely to deliver sufficient improvements in number

of portions consumed(26,27). Similarly, foods rich in long-

chain n-3 PUFA (e.g. nuts or fish such as herring, tuna,

sardines and wild salmon), which can limit sudden death

from cardiac arrhythmia, may not be readily accessible to

lower socio-economic groups(28).

Inequalities in nutritional and economic status translate

ultimately into inequalities in health. One study compar-

ing data from the Health Survey for England 1996 with

data from the Health Survey for England 2006 indicates a

greater increase in obesity among low-income households

compared with high-income households(29). Unfortunately,

there is evidence to suggest that the patterns in diet-related

health inequality are only worsening(30).

Significantly, Clark and colleagues(31) have proposed

that food consumption is not simply a matter of knowledge

or rational choice for individuals of low socio-economic

status, but rather is constrained by an ever-present sense

of scarce resources and the need to prioritize other daily

expenses perceived as being more important than a

healthy diet. In this regard, food choice is not a separate

or distinct element of life, but rather something embed-

ded in lives characterized by stress arising from the need

to continually reconcile scarce resources to meet a range

of basic needs(31). For example, a 2009 study that

explored the views of ethnically and socio-economically

diverse shoppers in New Zealand about the acceptability

of economic incentives to promote healthier food pur-

chases found that cost was the single most important

influence on food purchases and participants were most

interested in economic incentives for the fruit and vege-

tables group(32). Global work on diabetes, equity and

social determinants identified improving diet in dis-

advantaged populations as an important entry point, with

action required at societal as well as individual level in

order to change the broader food and/or obesogenic

environment(33).

Within the WHO European Region, the concept of food

choice as a reflection of scarce resources is reflected in

regional variations in the percentage of disposable

income spent on food. Comparing the Eastern European

region with the EU, up to 60 % of disposable income is

spent on food in the Eastern European states, compared

with 22 % in the EU(34). The problem thus appears to lie

largely in the environment in which food choices are

made – in that the cheapest foods (e.g. ready-made and

fast foods) tend also to be those with the poorest nutri-

tional values and profiles. In this way, social inequalities

are translated into nutritional and, ultimately, health

inequalities, with levels of salt consumption factoring

heavily into the equation. Hence, despite progress in

improving health indicators in many countries, inequalities

in health status – both between and within countries –

remain large(17,35).

Ultimately, the link between CVD and poverty is

bidirectional(36,37). In most countries, CVD hits hardest

among the poor, who have greater risk factor exposure,

tend to have more difficult access to health care and have

less financial resilience to cope with the costs of disease

management(38). This has major collateral consequences

at the household level(39). In line with this pattern, it is

now widely recognized that the rise of NCD is a major

barrier to social and economic development(40). This

underlines the need to address social determinants and

equity issues when designing programmes and health

policy to reduce NCD not only in LMIC, but also in

low-income groups within rich countries(36,40).

At the country level, too, several studies have examined

the general link between NCD and economic prosperity.

A review undertaken in 2006, for example, found the cost

of chronic diseases and their risk factors to be ‘significant

and sizeable’, ranging from less than 1 % to nearly 7 % of

national Gross Domestic Product(41). Another study of

twenty-three LMIC with high NCD burdens found that,

without significant reductions in the NCD risk, an esti-

mated $US 84 billion of Gross Domestic Product would

be lost between 2005 and 2015 due to just three NCD:

CVD, diabetes and stroke(42). Another study found that for

every 10 % increase in NCD-related mortality, annual

economic growth would be reduced by 0?5 %, an estimate

that prompted the World Economic Forum to rank NCD

as one of the top global threats to economic development

internationally(10).

Against this backdrop, there is evidence that population-

based approaches and policies may inadvertently widen

inequalities within a population (e.g. where the inter-

vention is of greater benefit to more advantaged groups

in the population – as measured by level of education,

income, etc. – than to disadvantaged groups)(43,44). Many

population-based health interventions are cost-effective

and can have a rapid impact on the burden of disease

at the population level; for example, raising taxes on

tobacco, restricting access to retailed alcohol and reducing

the salt intake and salt content of food. However,

attention needs to be paid to the differential impact on

different segments within the population including

socially disadvantaged groups(45,46), particularly where

there are potentially high levels of inequality within the

country. Data about differential impact are important to

ensuring the effectiveness of population-based initiatives

in terms of coverage and impact (i.e. reaching all groups

in the population).

Hence, the present study was undertaken to identify

and review national policies related to salt reduction

among countries belonging to the WHO European
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Region. With a view to gauging the broader implications,

the presence of such policies was assessed against the

backdrop of varying levels of human development

adjusted for inequalities in income, education and health

(longevity). Our literature review thus sought to shed light

on the potential linkage between national salt reduction

initiatives and prevailing social inequalities among the

European Member States. In doing so, we aimed to reflect

on and contribute to ongoing debates surrounding salt

reduction policy strategy development and implementation

at national, regional and global levels.

Methods

Data collection

Evidence was mined from the data management website

for the WHO European Database on Nutrition, Obesity and

Physical Activity (NOPA), which compiles information for

the WHO European Member States to monitor progress on

nutrition, diet, physical activity and obesity. The available

country information includes national and sub-national

surveillance data, policy documents, action to implement

policy and examples of good practice in programmes and

interventions. Consultation on NOPA was used to identify

relevant national policies related to salt reduction.

Additional information on existing salt reduction

initiatives was compiled through electronic communica-

tion with the WHO Nutrition Counterparts in the European

Member States. To this end, a written request for infor-

mation was dispatched via email through the WHO

Regional Office for Europe to the appropriate representa-

tive in each Member State. When a response was not

received after 2 months, a direct telephone call was made

to follow up. A total of forty-three countries replied to

requests for up-to-date information regarding the existence

and extent of current salt reduction activities being

implemented at the national level, as well as those planned

for future implementation.

Relevant electronic databases including biomedical and

health science, social science, health policy, nutrition and

WHO regional databases were searched until April 2012

using a pre-determined search strategy. Bibliographies of

those papers containing pertinent information on national

salt reduction policies in place among the European

Member States at the time of review were then searched

by hand to identify any further relevant references, which

were subject to the same screening and selection process.

Identified references were screened independently by

two reviewers using a three-stage approach: selecting

studies deductively first at the title (Stage 1), then at the

abstract (Stage 2) and finally at the article content (Stage 3)

level based on relevance to our objectives. All types

of evaluative study designs were eligible for inclusion;

studies were not selected based on methodological quality.

Purely theoretical models and historical recapitulation,

meanwhile, were excluded, as our goal with this review

was to provide conclusions based on empirical data.

Governmental websites pertaining to the Ministry of

Health, National Public Health Institutes, Ministry of

Sanitation and Welfare or any other pertinent govern-

mental agencies were hand searched in order to identify

additional national policies or initiatives. Websites of non-

governmental organizations, scientific associations and

any other credible source involved with salt reduction

initiatives either nationally or internationally were also

consulted.

Finally, technical reports from government agencies or

scientific research groups, working papers from taskforce

groups or committees, as well as white papers or pre-

prints were also included. Reports from the European

Commission, WHO and the Collaborative Action for Risk

Factor Prevention and Effective Management of NCDs

(CARMEN) were further consulted.

Data analysis

Information related to the five key elements of the EU

framework as well as the eight essential steps proposed

by WHO was extracted from the multiple data sources.

Key characteristics from each country were placed in a

matrix encompassing six elements: (i) current national

initiative; (ii) baseline assessment; (iii) consumer awareness;

(iv) labelling; (v) industry involvement; and (vi) monitoring

and evaluation initiatives. Current national initiatives were

classified as ‘fully implemented’, ‘partially implemented/

planned’ or ‘non-existent’ depending on the elements

contained within the salt reduction plan, based on the

previously mentioned salt reduction frameworks.

As a measure of actual levels of human development

(taking prevailing inequalities into account) achieved

within Member Nations, we used United Nations Develop-

ment Programme data on the Inequality-adjusted Human

Development Index (IHDI) scores for each country. While

the UN Human Development Index (HDI) is a combined

measure of the national average of health, education and

income, the IHDI goes one step further. Beyond the average

measure for each dimension within a country, this measure

reflects how the achievements in health, education and

income are distributed across the population. The higher

the level of inequality, the greater will be the decrease in

the value of each area (health, education and income)

depending on the level of inequality.

In this way, the IHDI accounts for inequalities in human

development that may exist across a population within

the same country. Hence, the IHDI will be the same as

the HDI in the case that there is no inequality in the

population but is less than the HDI as inequality increases.

Taking this into account, the IHDI is the actual level

of human development as it accounts for inequality,

while the HDI can be viewed as an index of ‘potential’

human development that could be reached if there was

no inequality. The ‘loss’ in potential human development
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due to inequality is thus given by the difference between

the HDI and the IHDI(47).

Statistical analysis of such data was performed using

the statistical software package SPSS version 18 for

Macintosh. The grouped samples were examined for

normality and homogeneity of variance, consistent with

assumptions for univariate ANOVA. One-way ANOVA

methods were then used to estimate the mean differences

in IHDI scores in relation to the different levels of national

salt initiative implementation (none, partially imple-

mented/planned, or fully implemented) across countries

in the WHO European Region. In addition, as exploratory

analysis, the post hoc Tukey Honestly Significant Differ-

ence test was performed to make pairwise comparisons

between groups. Results of statistical tests were regarded

as statistically significant if the associated P values were

less than 0?05. In this way, we sought to broadly identify

any potential patterns between the IHDI and the status of

the country’s salt reduction initiative.

Results

In the WHO European Region, twenty-six of the fifty-

three Member States have operational salt education

policies in place. In some Member States, however,

activities are carried out by advocacy groups or research

institutions even though formal salt reduction policies are

absent at the national level.

When it comes to the existence of baseline assessment

data, thirty Member States have carried out activities in

this area – whether it is by urine analysis (namely 24 h

urine collection), dietary intake survey or salt levels in

food categories. In total, thirty-two Member States have

initiated some form of consumer awareness activity,

either through a governmental programme or through the

involvement of a non-governmental advocacy organization,

rarely by industry(11,48) (Table 1).

Labelling activities have been carried out or are planned

in sixteen Member States and vary in terms of being

voluntary or regulated by legislation. Industry involvement

was found to be voluntary in the majority of cases and

spanned a variety of activities including food reformulation

and producing toolkits for the general public as part of

corporate responsibility initiatives.

Monitoring and evaluation activities were planned or

carried out in twenty-four Member States in the form of

urine analysis, sampled commercial food products and

campaign awareness effect measurements. Voluntary self-

reporting by industry was also described. However, no

action or monitoring of food trade flows with regard to

salt was reported by any of the Member States, nor was

any such coordination identified in the literature review.

In comparing the country IHDI against the current

status of the national salt reduction initiative, we found

that countries classified as having no existing initiative

(Category 1) tend to be lower on the IHDI scale (i.e. they

have lower mean levels of actual human development

due to inequality and other factors) than those with

partially implemented/planned or fully implemented

initiatives (Fig. 1). However, as depicted in Fig. 1, two

countries bucked this trend notably: Germany (with a high

IHDI score and no national salt reduction initiative) and

Turkey (with a low IHDI score and a fully implemented

national salt reduction initiative).

One-way ANOVA showed a significant difference in

IHDI based on the different levels of salt initiative

implementation. Specifically, the post hoc Tukey Honestly

Significant Difference test indicated that IHDI values

among countries with no existing salt reduction initiatives

(mean 0?643 (SE 0?022)) were significantly lower than

for those with either partially implemented/planned salt

initiatives (mean 0?766 (SE 0?017), P , 0?001) or fully

implemented salt initiatives (mean 0?780 (SE 0?021),

P , 0?001). However, no significant difference in IHDI

values was detected between countries with partially

implemented/planned salt initiatives as compared with

fully implemented salt initiatives (P 5 0?867).

Overall, countries with greater financial resources

seemed to correspond with those presenting more mature

salt reduction initiatives. At the same time, several

champion examples (Bulgaria, Estonia, Hungary and

Turkey, for example) have demonstrated that national

initiatives are not the exclusive province of the generally

more affluent Western European region, and salt reduction

initiatives have also gained importance on the political

agenda in countries labelled as low- or middle-income by

World Bank classifications.

Discussion

Breaking the cycle

The findings of the present study underline a clear link

between national salt initiatives and levels of inequality-

adjusted human development across the WHO European

Region. Given the socio-economic disparities surround-

ing salt intake(22) and the established health benefits of

dietary salt reduction(8,9), this observed tendency towards

limited policy responses on salt among less developed,

resource-limited countries is troubling – and highlights a

major missed opportunity. Without adequate attention,

such gaps are liable to feed into widening health and

social inequalities (Fig. 2). On the other hand, wider

application of population-level salt reduction programmes

presents a potentially cost-effective, if not cost-saving, path

to reducing CVD burdens across population strata(12,13),

both nationally and at the global level.

Of course, the concept of expanding salt reduction

recommendations from high-risk groups to the general

population has not been without controversy. A vibrant

debate is ongoing in health research and action communities
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concerning the potential effectiveness of public policy

in regulating salt intake. In particular, uncertainties

stemming from the difficulties in evaluating population-

targeted interventions in randomized controlled trials

remain(49). Some authors have suggested, for example,

that efforts to effect sodium reduction in the general food

supply could be offset by consumers’ discretionary salt

use(50,51), although no direct evidence to support such

compensation for reduced-sodium foods exists(44,52). On the

other side, numerous expert advisory panels – including

those convened both independently and by government

agencies – have consistently and repeatedly concluded,

after careful evaluation of the available data and stakeholder

concerns, that the evidence and public health concerns

warrant worldwide implementation of a strategy of gradual

salt intake reduction at the population level(8,10,11,50,53).

Table 1 Current status of salt reduction initiatives within the WHO European Region Member States

Current national
initiative

Baseline
assessment

Consumer
awareness Labelling

Industry
involvement

Monitoring &
evaluation

Salt intake
(g/d)

Albania – – – – – – –
Andorra ß � � ß ß ß 7?5
Armenia – – – – – – –
Austria � � � ß � � 8?5
Azerbaijan – – – – – – –
Belarus – – – – – – –
Belgium � � � ß � � 7
Bosnia & Herzegovina – – – – – – –
Bulgaria � � � ß � � 13?8
Croatia � ß ß ß J � –
Cyprus � � � ß � ß 5
Czech Republic ß � � J � ß 13?6
Denmark � � � � J � 8?6
Estonia � � � � J � 10
Finland � � � � � � 8
France � � � � � � 9
Georgia ß ß J ß ß ß –
Germany ß � � ß ß � 7?8
Greece � ß � � J ß –
Hungary � � � J � � 14?8
Iceland ß � � – J � 8
Ireland � � � � � � 8?9
Israel – – – – – – –
Italy � � � J � � 10
Kazakhstan – – – – – – –
Kyrgyzstan – – – – – – –
Latvia ß � � ß J � 7?1
Lithuania ß � � J J � 9
Luxembourg ß ß � � J ß –
Malta � ß � ß J ß –
Monaco – – – – – – –
Montenegro � ß ß ß J ß –
Netherlands � � � � J � 9
Norway � � � � � � 8?6
Poland � � � ß � � 7
Portugal ß � � � � � 12
Republic of Moldova – – – – – – –
Romania ß � � ß � ß 11
Russian Federation – – – – – – –
San Marino – – – – – – –
Serbia ß � ß ß ß ß –
Slovakia � � � ß J ß 8
Slovenia � � � ß J � 12
Spain � � � ß J ß 10
Sweden � � � ß � � 11
Switzerland � � � ß J � 9
Tajikistan – – – – – – –
The Former Yugoslav Republic of

Macedonia
– – – – – – –

Turkey � � � J J � 18
Turkmenistan – – – – – – –
Ukraine – – – – – – –
United Kingdom � � � � � � 8?7
Uzbekistan J ß ß ß ß ß –

�, fully implemented; J, partially implemented/planned; ß, no action; –, data unavailable.
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Challenges and barriers to change

When developing salt reduction policies, it is important to

acknowledge that each country faces a host of challenges

and barriers that come with implementing, executing and

assessing any national intervention, as our review and

analyses have highlighted. Countries may have limited

capacity and resources to implement new programmes.

Baseline data needed to guide policy, for instance, are not

always readily available. The 24 h urine test method

regarded as the gold standard for assessing salt intake is

simply beyond the resource capacity of many countries.

On the other hand, experience has demonstrated that,

while there are some fixed costs that come with urinary

studies, the majority of the associated financial output is

accounted for by administrative aspects (e.g. human

resources)(34,54). Regarding the minimum sample size, the

Pan American Health Organization/WHO recommends,

based on available evidence, that countries plan for

samples of at least 150–200 participants for each popu-

lation stratum of interest (i.e. disaggregated by sex,

region, socio-economic status, etc.) to achieve valid

results for tracking impacts(6,55).

Other barriers countries may face in implementing

national salt reduction strategies include a lack of available

data on salt content of manufactured foods. Moreover,

many countries may not have the capacity to perform a

comprehensive food analysis to assess the salt levels of the

main food categories. In many developing countries, the

informal sector plays an important role within the food

industry. The salt content of food sold in this sector, such as

by individual street vendors, is variable, as the relevant

actors may not be prepared to set recipes and standards(34).

By the same token, salt reduction strategies may not

always make it on to the list of key priorities within

a government agenda. Countries may be faced with a

plethora of competing priorities, and thus may not be

able to allocate sufficient resources to salt reduction

activities within their national strategies. Germany, for

example, has to date not pursued a national salt initiative,

citing a ‘lack of convincing evidence’ for putting salt on

the agenda; based on national nutrition surveys, salt

intake in Germany is regarded as relatively low and thus

not a priority for intervention(15).

Similarly, advocacy groups in the form of consumer

organizations are not always present in low-resource

settings and, even where present, may not have sufficient

influence to drive the political agenda. Public awareness

campaigns, meanwhile, can be expensive, especially when

it comes to traditional forms of media such as television

airtime and printed media – and, moreover, may not even

be effective, especially for low-income groups, in the

absence of supportive structural mechanisms for action

(e.g. availability of affordable low-salt bread in Turkey).

Even when resources are available, countries may not have

sufficient experience in running public awareness initiatives.

Beyond these key internal dynamics, the importance of

a solid structure for governance capable of responding in

a proactive, timely and effective manner to activities such

as trade flows – which have the potential to undermine a

national salt reduction initiative and widen inequalities –

must also be considered. The current analysis has

identified that food trade flows and their potential health

equity impacts have not been addressed as part of any salt

reduction policy at the European level. A key example is

bread importation–exportation. Countries with a fully

implemented salt reduction policy have on certain occa-

sions imported large quantities of foods high in salt from

other Member States with no or limited salt reduction

policies set in place.

Finally, although cost-effectiveness modelling has

highlighted potential societal and medical savings

through reduced hypertension and related CVD(47), esti-

mating reformulation costs remains problematic(56).

While reformulation is a common event, it is usually done

to reduce the cost of producing foods, and the savings

derived from production cost reductions typically cover

the costs of research and development(57). As salt is a

relatively inexpensive ingredient, there may be few profits

derived from reformulation in this arena. Moreover, to aid

manufacturers in maintaining safety, government agencies,

trade associations and research institutions may need to

work with food processors to avoid reformulations that

might heighten the risk for food-borne disease(53).

It is important to acknowledge that the proposed salt

reduction strategies will entail substantial investment by

both industry and government. In this context, there is a
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Fig. 1 (colour online) Box-and-whisker plot showing Inequality-
adjusted Human Development Index (IHDI) by current status
of the national salt initiative within Member States of the WHO
European Region (n 48; five countries (Andorra, Malta, Monaco,
San Marino and Turkmenistan) excluded due to missing IHDI
data). Middle line in the box represents the median; the bottom
and lower edges of the box represent the interquartile range
(IQR; 25th to 75th percentile); the whiskers represent the range;
J is an outlier; and % is an extreme value
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clear need, especially in developing countries, for accu-

rate information on the full costs and cost-effectiveness

of initiatives to reduce sodium intake, along with a clear

understanding of what is involved in implementing and

scaling up these population-level strategies. Despite

lingering uncertainties over the costs, given the stated

magnitude of the benefits, the social benefit–cost ratio is

ultimately likely to remain favourable to reformulation in

the context of salt reduction initiatives(56).

The politics of salt: controversies and resistance

Although few would dispute the benefits to population

health of reducing salt intake, other considerations have

complicated the issue and created space for politically

charged debate(11,58). Recognizing and tackling such

issues through thoughtful coordination and regulatory

measures is critical to effective programme implementation

at the national level.

In the public health community, concerns have

been raised that initiatives to reduce dietary salt could

adversely impact programmes to prevent iodine deficiency

disorders, as prevention strategies for iodine deficiency

disorders rely primarily on the fortification of salt(59).

Ultimately, salt intake can certainly be reduced without

compromising micronutrient fortification(13), but monitor-

ing of urinary iodine is essential to adjust the levels of

fortification within the goal of reducing salt consumption.

At the country level, creating linkages between salt

iodization and salt reduction programmes presents an

opportunity that is compatible, cost-effective and of great

public benefit(11,60–62) – as evidenced by successful national

salt strategies utilizing iodized salt in processed foods in the

Netherlands, Belgium and Italy, for example(63,64).

For various reasons, the food industry is frequently

resistant to movement towards population-wide reductions

in salt intake – on top of the costs of reformulation and

labelling, high salt content generally makes food more

palatable and hence more marketable. Governments,

meanwhile, may lack the political will to take action, faced

with competing chronic disease priorities, limited resources

and capacity, and pressure from the food industry lobbies.

Yet success stories can be found. In the UK, for example,

media campaigns and voluntary agreements with the

food industry have already achieved a 1g reduction in salt

Lack of
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Fig. 2 (colour online) Flow diagram depicting a model for the interaction of factors driving the link between national salt initiatives
and inequality-adjusted human development. An interruption of the cycle can only be achieved by means of effective interventions
targeting the general population towards narrowing the gaps (NCD, non-communicable diseases)
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consumption, and even greater reductions might be

entirely feasible through more muscular regulatory

approaches. To wit, the 6 g reductions in Finland and Japan

were achieved in spite of discordant cultural traditions and

resistance from the industry(65,66).

Moving forward: minding the gaps

Population-based salt reduction initiatives are a critical

part of the public health effort to tackle NCD both in

terms of mortality and morbidity. To enable improved

population coverage and impact, it is important that

national salt reduction initiatives are designed, imple-

mented and monitored with regard to their differential

impact on different socio-economic groups in the popu-

lation. While there is debate about the most effective

entry point for population gain, global evidence indicates

that it is about ensuring that the environmental and

structural mechanisms are in place to enable people to

make and sustain positive health behaviours(67) such as

salt reduction at the individual level: making healthy

choices the easier choices(68).

An equity focus in the design, implementation and

monitoring of national salt reduction initiatives is therefore

about identifying whether some groups in the population

are more likely to be differentially exposed to higher salt

intake due to their socio-economic circumstances. Where

this is the case, the emphasis should be on tailoring actions

within the national initiative to ensure that such groups can

benefit equally from the national initiative – for example,

through regulation to ensure that low-salt bread and

other products do not cost more than the standard food

products, as well as through raising public awareness(11,58).

As identified, an equity focus should also involve assessing

the potential health impacts of trade flows (such as

importation of bread) and the potential distribution of

these health impacts (e.g. the imported bread with higher

salt levels may cost less and therefore be purchased by

those with less disposable income for food). This is

important to ensuring overall policy coherence within

national salt reduction initiatives.

What remains clear is that overarching strategies based

on solid evidence, such as reformulations to halve the salt

content of bread, should be introduced in combination

with other interventions known to be effective. There are

important and reasonably quick health impacts to be had.

Moreover, these initiatives should target not only those

groups identified as high-risk but rather the population as

a whole to achieve a narrowing of social inequalities

through a broad and equitable distribution of the benefits

of low-salt foods(69). To ensure effective impact from

population initiatives, however, it is important that mon-

itoring strategies for salt reduction initiatives explicitly

consider differential impacts. This can be done through

the collection and analysis of data disaggregated by age,

sex and several socio-economic measures (e.g. education,

income and/or place of residence). By paying due

attention to social and regional disparities, effective salt

reduction policies have the potential to bridge the gaps

rather widen them.

Acknowledgements

Sources of funding: This research received no specific

grant from any funding agency in the public, commercial

or not-for-profit sectors. Conflicts of interest: The authors

declare that they do not have any conflicts of interest in

relation to this article. Authors’ contributions: J.B. and F.P.C

contributed equally. R.R.-F., M.S. and J.B. conceived and

designed the review; R.R.-F., M.S. and R.M.A. analysed the

compiled data and wrote the paper; S.J.S., J.B. and F.P.C.

reviewed the article and provided critical input. All authors

read and approved the final manuscript.

References

1. Alwan A, Maclean DR, Riley LM et al. (2010) Monitoring
and surveillance of chronic non-communicable diseases:
progress and capacity in high-burden countries. Lancet
376, 1861–1868.

2. World Health Organization (2011) Global Status Report
on Noncommunicable Diseases 2010. Geneva: WHO;
available at http://www.who.int/nmh/publications/ncd_
report2010/en/

3. World Health Organization (2009) Mortality and Burden of
Diseases Estimates for WHO Member States in 2004.
Geneva: WHO.

4. World Health Organization (2009) Global Health Risks:
Mortality and Burden of Disease Attributable to Selected
Major Risks. Geneva: WHO; available at http://www.who.int/
healthinfo/global_burden_disease/GlobalHealthRisks_report_
full.pdf

5. He FJ & MacGregor GA (2003) How far should salt intake
be reduced? Hypertension 42, 1093–1099.

6. INTERSALT Cooperative Research Group (1988) INTERSALT:
an international study of electrolyte excretion and blood
pressure. Results for 24 hour urinary sodium and potassium
excretion. BMJ 297, 319–328.

7. Dyer AR, Elliott P & Shipley M (1994) Urinary electrolyte
excretion in 24 hours and blood pressure in the INTERSALT
Study. II. Estimates of electrolyte–blood pressure associa-
tions corrected for regression dilution bias. The INTERSALT
Cooperative Research Group. Am J Epidemiol 139, 940–951.

8. Appel LJ & Anderson CA (2010) Compelling evidence for
public health action to reduce salt intake. N Engl J Med
362, 650–652.

9. Aburto NJ, Hanson S, Gutierrez H et al. (2013) Effect of
lower sodium intake on health outcomes: systematic
review and meta-analysis. BMJ 346, f1326.

10. Beaglehole R, Bonita R, Horton R et al. (2011) Priority
actions for the non-communicable disease crisis. Lancet
377, 1438–1447.

11. Cappuccio FP, Capewell S, Lincoln P et al. (2011) Policy
options to reduce population salt intake. BMJ 343, d4995.

12. Bibbins-Domingo K, Chertow GM, Coxson PG et al. (2010)
Projected effect of dietary salt reductions on future
cardiovascular disease. N Engl J Med 362, 590–599.

13. Asaria P, Chisholm D, Mathers C et al. (2007) Chronic
disease prevention: health effects and financial costs of
strategies to reduce salt intake and control tobacco use.
Lancet 370, 2044–2053.

1902 R Rodriguez-Fernandez et al.

https://doi.org/10.1017/S136898001300195X Published online by Cambridge University Press

https://doi.org/10.1017/S136898001300195X


14. World Health Organization (2003) Diet, Nutrition and the
Prevention of Chronic Diseases. Report of a Joint WHO/FAO
Expert Consultation. WHO Technical Report Series no. 916.
Geneva: WHO; available at http://whqlibdoc.who.int/trs/
who_trs_916.pdf

15. World Health Organization (2007) Reducing Salt Intake in
Populations. Report of a WHO Forum and Technical
Meeting, 5–7 October 2006, Paris, France. Geneva: WHO;
available at http://www.who.int/dietphysicalactivity/Salt_
Report_VC_april07.pdf

16. Penney S (2009) Dropping the Salt: Practical Steps Countries
are Taking to Prevent Chronic Non-Communicable Diseases
Through Population-Wide Dietary Salt Reduction. Ottawa:
Public Health Agency of Canada; available at http://
www.paho.org/english/ad/dpc/nc/salt-mtg-phac-paper.pdf

17. European Commission (2009) National Salt Initiatives:
Implementing the EU Framework for Salt Reduction
Initiatives. Brussels: EC; available at http://ec.europa.
eu/health/ph_determinants/life_style/nutrition/documents/
national_salt_en.pdf

18. Shaw M, Dorling D & Davey Smith G (1999) Poverty, social
exclusion, and minorities. In Social Determinants of
Health, pp. 211–239 [M Marmot & RG Wilkinson, editors].
New York: Oxford University Press; available at http://
www.dannydorling.org/wp-content/files/dannydorling_
publication_id2407.pdf

19. James WPT (1996) Nutritional disorders affecting the heart.
In Diseases of the Heart, 2nd ed., pp. 1442–1458 [DG Julian,
AJ Camm, KM Fox et al., editors]. London: Elsevier Health
Sciences.
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