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1. Background

 A WHO Forum and Technical MeeƟ ng on Reducing Salt Intake in Popu-
laƟ ons was organized in October 2006 in Paris, France with the overall goal of 
developing recommendaƟ ons for Member States and other stakeholders on 
how to reduce the salt intake of populaƟ ons with the long-term goal of pre-
venƟ ng chronic diseases (WHO, 2007). The experts parƟ cipaƟ ng in this meet-
ing recommended WHO to further discuss the use of salt as a vehicle for iodine 
forƟ fi caƟ on, as this could originate a potenƟ al confl ict between two major 
public health goals – reducing average populaƟ on salt intake, and tackling       
iodine defi ciency.

 As a follow-up of the meeƟ ng in Paris, WHO organized an Expert Con-
sultaƟ on on salt as vehicle for forƟ fi caƟ on. This ConsultaƟ on was convened by 
WHO Headquarters jointly with the WHO Regional Offi  ce for Europe, with the 
support of the Ministry of Health of Luxembourg, and took place in Luxem-
bourg on 21-22 March 2007.

 The overall goal of the Expert ConsultaƟ on was to discuss how to       
reconcile the policy of reducing salt consumpƟ on to prevent chronic diseases 
and the policy of universal salt iodizaƟ on (USI) to eliminate iodine defi ciency. 

The specifi c objecƟ ves of the meeƟ ng were to review and discuss: 
the benefi ts and disadvantages of using salt as a vehicle for micronutrient 
forƟ fi caƟ on; 
the public health signifi cance of mild-to-moderate iodine defi ciency;
the public health signifi cance of cardiovascular disease;
the impact of the message «Use iodized salt» on the overall salt consump-
Ɵ on of the populaƟ on;
the best way to deliver to the public a message addressing both the reduc-
Ɵ on of salt consumpƟ on and the consumpƟ on of iodized salt.

On the fi rst day of the meeƟ ng, presentaƟ ons were made by experts

•

•
•
•

•
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addressing the following topics: public health signifi cance of mild-to-moder-
ate iodine defi ciency; public health signifi cance of cardiovascular diseases and    
excessive salt consumpƟ on; advantages and disadvantages of using salt as a 
vehicle for micronutrient forƟ fi caƟ on; and country experiences on reducing 
salt intake policies and USI intervenƟ ons (Switzerland, Finland, China, Costa 
Rica and Poland).

AŌ er the presentaƟ ons, the parƟ cipants were divided into working groups to 
discuss three main topics:  evidence of iodine defi ciency disorders (IDD) and 
cardiovascular diseases (CVD) as major public health problems; salt as a vehicle 
for forƟ fi caƟ on; and how to integrate policies to reduce salt consumpƟ on and 
promote USI. On the second day, a plenary session was organized. The groups 
presented the results of their work, and these results were discussed and used 
as the basis to make recommendaƟ ons along with the plenary presentaƟ ons 
by the experts.

SALT AS A VEHICLE FOR FORTIFICATION

2



2. Public health signifi cance of 
 cardiovascular diseases and iodine
 defi ciency disorders throughout the
 world

2.1. Magnitude

CVD are the leading cause of death, responsible for 30% of all deaths 
globally. They also contribute 10% to the global disease burden (WHO 
2005).

Worldwide, 7.1 million (13%) of deaths are esƟ mated to be associated 
with high blood pressure (>115 mmHg systolic blood pressure). About 
one third of disability adjusted life years (DALY) aƩ ributable to high blood 
pressure occur in developed countries, one third in developing countries 
with a high mortality rate and one third in developing countries with a 
low mortality rate. Thus strategies for blood pressure control are a pub-
lic health priority around the world and not just in developed countries 
(WHO, 2002).

Iodine defi ciency is one of the world’s most important nutriƟ onal defi -
ciencies, and produces a spectrum of disorders – impaired cogniƟ ve de-
velopment and funcƟ on; hypothyroidism; congenital abnormaliƟ es; cre-
Ɵ nism and endemic goitre – known as IDD (WHO, UNICEF, ICCIDD, 2007). 
These disorders are endemic in many countries around the world. Iodine 
defi ciency aff ects one third of the global populaƟ on, including 260 mil-
lion school-age children. Although pockets of severe iodine defi ciency 
sƟ ll exist, probably more than 80% of the current iodine defi ciency is of 
mild-to-moderate severity. More than half of the populaƟ on in Western 
and Central Europe is at risk of iodine defi ciency, and about one fourth of 
the countries where iodine defi ciency is a public health problem sƟ ll have 
weak or non-existent public health programmes to address this problem 
(Delange F and Zimmerman M, 2004).

•

•

•
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2.2 Dietary salt intake, blood pressure and cardiovascular disease

There is a signifi cant variaƟ on in the levels of salt consumpƟ on between 
countries, and also signifi cantly diff erent paƩ erns of consumpƟ on. In 
European and North American countries, about 70-80% of sodium con-
sumed comes from processed foods, restaurant services and catering. 

In Asian as well as in many African countries, salt added in cooking and 
present in sauces and seasonings sƟ ll represents the major source of so-
dium in the diet.

High levels of dietary salt intake have been associated with high blood 
pressure, with a higher prevalence of hypertension and a greater rise in 
blood pressure with age both within and between populaƟ ons (INTER-
SALT CooperaƟ ve Group, 1988). These observaƟ ons suggest a direct link 
between the levels of salt intake and high blood pressure and the preva-
lence of hypertension. The body of evidence linking salt intake to blood 
pressure comes from a variety of studies: animal, ecological, epidemio-
logical and clinical including randomized control trials.

The consensus is that by lowering salt intake blood pressure is lowered. 
The blood pressure-lowering eff ect is dependent on the  degree of reduc-
Ɵ on of dietary salt intake (He FJ and MacGregor GA, 2003). This eff ect is 
dose-dependent (Cook NR et al, 2005) and does not present a threshold 
eff ect (Sacks FM et al, 2001; MacGregor GA et al, 1989), at least within 
the ranges tested in clinical trials (as low as 3 g of salt per day). The higher 
the starƟ ng blood pressure, the greater the eff ect (He FJ and MacGregor 
GA, 2003; Cappuccio et al, 1997). In older people (Cappuccio et al, 1997) 
and in those of black African origin (Bray GA et al, 2004), this eff ect is 
sustained over many years (TOHP I, 1992; TOHP II, 1997; Kumanyika SK 
et al, 2005).

This evidence has led to the suggesƟ on that, if sustained over many years 
and applied to populaƟ ons, a reducƟ on in salt intake would lead to a re-
ducƟ on in the incidence of cardiovascular outcomes (coronary events, 
strokes, cardiac and renal failure) with a signifi cant reducƟ on in the bur-
den of cardiovascular disease worldwide (He FJ & MacGregor GA, 2003). 

•

•

•

•

•
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The argument is strengthened by the concept that the majority of cardio-
vascular events aƩ ributable to blood pressure would occur in those with a 
moderately raised blood pressure, represenƟ ng the majority of the cases, 
for whom drug therapy would not be recommended by naƟ onal and  in-
ternaƟ onal guidelines (WHO/ISH Hypertension Guideline 2003; Murray C 
et al, 1997).

A few prospecƟ ve studies (Sasaki S, Zhang X-H, Kesteloot H, 1995; He J et 
al, 1999; Tuomilehto J et al, 2001; Nagata C et al, 2004) have indicated a 
direct relaƟ onship between the levels of salt intake and the incidence of 
fatal and non-fatal cardiovascular events. One study has raised concerns 
about possible adverse eff ects of low salt intake on cardiovascular out-
comes (Alderman MH et al, 1995; Alderman MH et al, 1998; Alderman 
MH, 2004; Cohen HW et al, 2006). The results and the analysis of this 
study, however, have been challenged as fl awed.

A recent report from the Trials of Hypertension PrevenƟ on I and II (TOHP 
I, 1992; TOHP II, 1997) has shown a signifi cant 30% reducƟ on in the 10-
15 year incidence of cardiovascular events amongst parƟ cipants original-
ly randomized into the sodium reducƟ on arms of the above trials for a       
period between 18 months and 36-48 months (Cook NR et al, 2007).

The effi  cacy of reduced sodium intake in lowering blood pressure is well 
established. An average reducƟ on of 77 mmol/day in dietary intake of 
sodium has been shown to reduce systolic blood pressure by 1.9 mmHg 
and diastolic blood pressure by 1.1 mmHg. 

A modest, long-term reducƟ on in populaƟ on salt intake has the potenƟ al 
to reduce stroke deaths by about 14% and coronary deaths by about 9% 
in people with hypertension, and by approximately 6% and 4%, respec-
Ɵ vely, in those with normal blood pressure.

On the basis of the above evidence, current recommendaƟ ons on salt 
intake for the prevenƟ on of cardiovascular disease is <5 g (90 mmol) per 
day or, for persons with high blood pressure, African Americans, and 
middle-aged or older adults, <1500 mg of sodium per day (WHO/
FAO 2003;  USDA Guidelines for Americans 2005;   AHA Guidelines, 2007,  

•

•

•

•

•
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WHO Guidelines 2007). 

2.3  Iodine defi ciency and salt iodiza  on

Iodine defi ciency is the result of insuffi  cient dietary iodine intake.  

At the populaƟ on level, the best indicator of iodine status is median uri-
nary iodine (UI) excreƟ on. It is an indicator of recent dietary intake and is 
used as criteria to defi ne the severity of iodine defi ciency (WHO/UNICEF/
ICCIDD, 2007).

The physiological consequence of iodine defi ciency is hypothyroidism. 
The health eff ects of iodine defi ciency vary according to the stage of the 
life cycle, including reproducƟ ve failure (e.g. inferƟ lity, sƟ llbirth etc.),     
infant mortality, pregnancy and fetal mental retardaƟ on, creƟ nism, fetal 
and postnatal growth retardaƟ on, impaired cogniƟ on (e.g. reduced IQ), 
and endemic goitre, including toxic nodular goitre.

Iodine-induced hyperthyroidism (IIH) is a result of an excessive intake 
of iodine, which aff ects mainly (but not only) older people with nodular    
goitres (Delange F, 1998) and it has been reported in almost all iodine 
supplementaƟ on programmes. The risk of hyperthyroidism is increased 
for UI concentraƟ ons above a median of 200 ug/l in suscepƟ ble individu-
als like those with pre-exisƟ ng nodular goitre, and depends on the rapid-
ity of the increase in iodine intake and the severity of pre-exisƟ ng iodine 
defi ciency.

The prevenƟ on of IDD is possible with the addiƟ on of iodine to the diet. 
Of the various methods used to add iodine to the diet, forƟ fi caƟ on of salt 
with iodine for human and animal consumpƟ on has been recommended 
and is being implemented worldwide (WHO/ICCIDD, 1995; WHO, 1999).

2.4 Dietary salt reduc  on and salt iodiza  on

Current recommendaƟ ons indicate that in order to prevent chronic dis-
eases, the populaƟ on average consumpƟ on of salt should be <5 g/day (<2 
g/day of sodium) (WHO, 1983; WHO/FAO, 2003).

•

•

•

•

•

•
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Some countries have set quanƟ taƟ ve recommendaƟ ons limiƟ ng the daily 
salt intake converging with the internaƟ onal recommendaƟ ons of <5 g of 
salt per day. These naƟ onal recommendaƟ ons have been aimed at the 
general public and manufacturers, and few countries have taken acƟ on to 
translate these recommendaƟ ons into policies and programmes.

Few countries, like the United Kingdom of Great Britain and Northern    
Ireland and the DACH countries (Germany, Austria and Switzerland) have 
separate recommendaƟ ons for children and adolescents.  

Recommended daily iodine intakes are set at 250 μg/day for pregnant 
and lactaƟ ng women, 90 μg/day for children <6 year of age, 120 μg/day 
for children 6-12 years of age and 150 μg/day for children >12 years of age 
and nonpregnant, nonlactaƟ ng adults.  Such intakes in children >12 years 
of age and in nonpregnant adults should result in a median urinary iodine 
of 100-200 μg/l and in pregnant women, in a median urinary  iodine of 
150-250 μg/l (Andersen S et al, 2001; Hess SY et al, 1999; Hollowell JG et 
al. 1998).

As the most devastaƟ ng consequences of iodine defi ciency occur during 
intrauterine development and in the fi rst few months of life, adequate 
iodine nutriƟ on in pregnant women and in infants and young children is 
fundamental.

•

•

•

•
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3. Salt as a vehicle for for  fi ca  on

3.1 Iodized salt

Salt is the most widely used food vehicle for iodine forƟ fi caƟ on. USI, that 
is iodizaƟ on of all salt for human (food industry and household) and live-
stock consumpƟ on, is the strategy recommended by WHO for the control 
of iodine defi ciency (WHO, 1999). Salt iodizaƟ on programmes are cur-
rently implemented in over 70 countries around the world where IDD is a 
public health problem (Delange F, et al, 1999). 

The choice of salt as the preferred vehicle for the delivery of iodine is 
based on the following factors: salt is one of the few commodiƟ es con-
sumed by everyone; consumpƟ on is fairly stable throughout the year; 
salt producƟ on is usually limited to a few geographical areas; salt iodiza-
Ɵ on technology is easy to implement and available at a reasonable cost 
throughout the developing world; the addiƟ on of iodine to salt does not 
aff ect its colour, taste or odour; the quality of iodized salt can be moni-
tored at the producƟ on, retail and household levels (Allen L, et al, 2006). 

Some obstacles to the implementaƟ on of USI are: diffi  culƟ es in enforc-
ing legislaƟ on on iodized salt; problems caused by having a high number 
of small-scale salt producers and the absence of an eff ecƟ ve operaƟ onal 
monitoring system; the lack of monitoring of the salt quality may result 
in variaƟ ons in the iodine content of salt, inadequate supply of forƟ fi -
cants, inadequate supply and use of iodized versus noniodized salt, and 
populaƟ on levels of salt intake (measured versus esƟ mated) (Allen L, et 
al, 2006). These are important to understand given the risk of iodine-in-
duced hyperthyroidism (Stanbury JB, et al, 1998). 

The current recommendaƟ on that salt be forƟ fi ed with iodine at a level 
of 20-40 ppm is based on the assumpƟ on of an average salt intake of 10 
g per day at the populaƟ on level. This assumpƟ on may no longer be valid 
because salt intakes in populaƟ ons may vary substanƟ ally between coun-
tries (INTERSALT CooperaƟ ve Group, 1988) and the level of intake is being 

•

•

•

•
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reduced as a result of public health policies aiming to aƩ ain the popula-
Ɵ on average intake of 5 g of salt per day (WHO, 2007). The level of iodine 
forƟ fi caƟ on may need to be adjusted by naƟ onal authoriƟ es responsible 
for the implementaƟ on and monitoring of USI in light of their own data 
regarding dietary salt intake. The naƟ onal level of average salt consump-
Ɵ on must provide key guidance for the concentraƟ on of iodine in salt. 

The large diversity in naƟ onal circumstances and public health goals has 
resulted in the development of many diff erent approaches to the regula-
Ɵ on of food forƟ fi caƟ on. In most industrialized countries, food forƟ fi caƟ on 
parameters are established by law or through cooperaƟ ve arrangements. 
In many developing countries, the role of the government in regulaƟ ng 
food forƟ fi caƟ on may not be predominantly enforced. Since it is the role 
of the government to protect the public’s health, it is generally recom-
mended that all forms of food forƟ fi caƟ on be appropriately regulated in 
order to ensure the safety of all consumers and provide the maximum 
benefi t to the target groups (Allen L, et al, 2006). 

3.2 Other vehicles for iodine for  fi ca  on

AlternaƟ ves to the use of salt for the delivery of iodine to populaƟ ons 
include: bread, water, milk, and possibly edible  oil and wheat fl our. 

From a technical point of view, adding iodized baker’s salt to bread has 
been shown to be an eff ecƟ ve way of ensuring a constant supply of di-
etary iodine in countries where bread is staple food. However, limitaƟ ons 
for the worldwide use of bread as a preferred vehicle include: non-cen-
tered chain of producƟ on for bread, which makes it diffi  cult to monitor 
forƟ fi caƟ on processes and levels in the fi nal product; wide variaƟ ons in 
bread consumpƟ on at the populaƟ on level; great variety of breads of-
fered to the populaƟ on (Allen L, et al, 2006). 

Because water is consumed daily, it too has the potenƟ al to be a useful 
vehicle for iodine forƟ fi caƟ on. Its major limitaƟ on, compared with salt, is 
that sources of drinking water are so numerous and ubiquitous that iodi-

•

•

•
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zaƟ on would be diffi  cult to control. Moreover, iodine has limited stability 
in water (no longer than 24 hours) such that conƟ nuous daily dosing of 
the water supply would be necessary. A review of the effi  cacy and cost-
eff ecƟ veness of the diff erent procedures used to iodize water concluded 
that while effi  cacious for the most part, there is no doubt that the cost, 
and the monitoring systems needed, are more problemaƟ c than those 
required for iodized salt. Although the use of water as a vehicle for iodine 
forƟ fi caƟ on is technically more diffi  cult than the use of salt, there are   
certain condiƟ ons where water iodizaƟ on could be a suitable method for 
the correcƟ on of iodine defi ciency and some countries have successfully 
used it [e.g. Thailand (northern), the Central African Republic, Mali, Su-
dan, Malaysia, and Italy (Sicily)] (Allen L, et al, 2006).

Iodine in milk, either added by providing extra iodine to dairy cows or 
advenƟ Ɵ ously through use of iodine-containing cleaning agents has been 
instrumental in the control of iodine defi ciency in several areas/countries 
(e.g. Northern Europe, the United Kingdom of Great Britain and North-
ern Ireland, the United States of America). However, the variability in the    
amount of milk consumed by the populaƟ on does not make it a suitable 
vehicle for iodine forƟ fi caƟ on. 

3.3 Monitoring

In view of the salt reducƟ on programme to prevent cardiovascular dis-
eases, the surveillance of iodine status is reinforced as an important tool. 
However, no available monitoring of salt intake and blood pressure is cur-
rently in place.

Ideally, salt intake should be esƟ mated iniƟ ally by measuring sodium      
excreƟ on in 24-hour urine collecƟ ons in a representaƟ ve subsample of 
the populaƟ on straƟ fi ed by sex and age. This will give absolute esƟ mates 
of baseline salt intakes for comparison across diff erent populaƟ on groups 
and diff erent regions. The 24-hour urine collecƟ ons are considered the 
“gold standard” method to measure sodium (salt) intake as they can cap-
ture 85-90% of the ingested sodium. This method presents the advantage 

•

•

•

SALT AS A VEHICLE FOR FORTIFICATIONSALT AS A VEHICLE FOR FORTIFICATION

10



of not being aff ected by subjecƟ ve reporƟ ng of dietary intakes, but shows 
some limitaƟ ons: high parƟ cipant burden; problems of completeness; 
collecƟ on must be accurately Ɵ med to avoid over- and under-collecƟ on. 

In addiƟ on to a 24-hour urine collecƟ on, several methods can be used to 
esƟ mate salt intake: duplicate diets, dietary surveys and spot urine collec-
Ɵ ons. But these present signifi cant limitaƟ ons. 

The use of median UI and 10th and 90th percenƟ les of the distribuƟ on 
may improve the interpretaƟ on of iodine status, in parƟ cular the poten-
Ɵ al impact of excessive iodine provision.

•

•
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4. Integra  ng public health policies for the
 preven  on and control of CVD and IDD

To reconcile the exisƟ ng WHO policies aimed at reducing the intake of 
salt and delivering adequate dietary iodine to populaƟ ons, it is necessary 
to consider the concentraƟ on level of iodine in salt that would provide 
suffi  cient iodine, given salt intakes <5 g/day, or lower, as recommended. 
Because  iodizaƟ on methods permit adequate concentraƟ ons of iodine to 
provide recommended levels within this range of salt intake, these two 
policies are not in direct confl ict. 

The interacƟ on with food manufacturers is fundamental to the success of 
salt reducƟ on strategies and to USI. Food industries should be encouraged 
to harmonize the salt content of their products according to the lowest 
threshold possible to avoid unnecessary variaƟ ons in salt content of the 
same food product commercialized in diff erent countries. In addiƟ on, the 
use of iodized salt in countries implemenƟ ng USI should be considered.

The current recommended strategy for IDD control is based on correct-
ing this nutriƟ onal defi ciency by increasing iodine intake through food 
forƟ fi caƟ on. Salt is the most commonly used vehicle for this purpose. In 
order to meet iodine requirements of a populaƟ on it has been previously 
recommended to add 20-40 ppm iodine to salt, assuming an average salt 
intake of 10 g per capita per day (WHO, 1996). This fi gure of 10 g per 
day may no longer be valid and the recommendaƟ on will need to be ad-
justed if the goal to reduce average populaƟ on salt intakes to <5 g/day is 
achieved.

Following WHA resoluƟ ons 57.17 and 58.60, the recommendaƟ on of 
the report of the WHO Forum and Technical ConsultaƟ on in Paris of  5-7        
October 2007, on Reducing Salt Intake in PopulaƟ ons, the report of the 
Joint WHO/UNICEF commiƩ ee, further WHO publicaƟ ons (WHO, 1982; 
WHO, 1983; WHO/FAO, 2003; WHO 2005, WHO, 2007) and given the de-
sirability of ensuring maximum health benefi ts for all, the recommended 

•

•
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average consumpƟ on of <5 g/day of salt (<2 g of sodium), except where 
lower levels have already been set, it is reaffi  rmed that all salt intended 
for food consumpƟ on should be iodized. 

USI is a very cost eff ecƟ ve, feasible and sustainable method of prevent-
ing iodine defi ciency, but it is fundamental to recognize that specifi c 
populaƟ on groups (e.g. pregnant women and children) may also need to 
be targeted in other ways for the adequate consumpƟ on of iodine (e.g.             
potassium iodide tablets or iodized oil).

The iodine concentraƟ on in salt should be determined considering both 
the level of salt consumpƟ on and median UI of the populaƟ on. 

Monitoring of UI through exisƟ ng programs is essenƟ al. Countries need to 
periodically adjust the levels of iodine forƟ fi caƟ on within the goal of salt 
consumpƟ on <5 g/day, depending on their own local data. 

Monitoring UI is also of value to detect a median UI >200 μg/l and there-
fore prevent any risk of iodine excess by adjusƟ ng the level of iodine for-
Ɵ fi caƟ on accordingly.

Policies for salt iodizaƟ on and reducƟ on of salt to <5 g/day are compat-
ible, cost eff ecƟ ve and of great public health benefi t. At the country level, 
close collaboraƟ on between salt iodizaƟ on and salt reducƟ on programs 
as a coaliƟ on is urgently required so that their aims are congruent.

Ministries of health should make sure that the message to consume io-
dized salt does not promote excessive salt consumpƟ on and does not 
confl ict with salt reducƟ on policies. 

Advocacy with policy makers will be necessary for implementaƟ on and 
appropriate legislaƟ on and regulaƟ on on salt iodizaƟ on and salt reduc-
Ɵ on.

ForƟ fi caƟ on of salt is currently the most feasible approach for the elimi-
naƟ on of IDD, but research is needed to idenƟ fy other possible vehicles 
for delivering iodine.

•
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Best pracƟ ces from countries that have developed both salt reducƟ on 
and iodizaƟ on policies should be considered when ministries of health 
are developing and implemenƟ ng policies with similar goals. 

•

SALT AS A VEHICLE FOR FORTIFICATIONSALT AS A VEHICLE FOR FORTIFICATION

14



5. Recommenda  ons

The parƟ cipants of the Expert ConsultaƟ on agreed on the statements and 
recommendaƟ ons given below:

NaƟ onal policies should commit to reducing the average salt consump-
Ɵ on of the adult populaƟ on to <5 g/day, except where lower levels have 
already been set. Policy makers should develop a clear strategy to achieve 
this goal. This should include measurable objecƟ ves, targets, indicators 
(including those for populaƟ on subgroups), and a Ɵ me frame for their ac-
complishment in the shortest possible Ɵ me.

The prevenƟ on of IDD is possible by increasing dietary iodine intake. Salt 
is the most widely used vehicle for iodine forƟ fi caƟ on. USI as the recom-
mended strategy to control iodine defi ciency is reaffi  rmed. Salt iodizaƟ on 
programmes that are currently being successfully implemented in over 70 
countries around the world should conƟ nue and be sustained.

Policies for salt iodizaƟ on and reducƟ on of salt to <5 g/day are compat-
ible, cost eff ecƟ ve and of great public health benefi t. At the country level, 
close collaboraƟ on between salt iodizaƟ on and salt reducƟ on programs 
as a coaliƟ on is urgently required so that their aims are congruent.

Reliance on salt as a vehicle for the delivery of dietary iodine should not 
be used to jusƟ fy promoƟ on of salt intake to the public, and addiƟ on-
al vehicles to salt for micronutrient forƟ fi caƟ on should conƟ nue to be              
explored. 

The current recommendaƟ on that salt be forƟ fi ed with iodine at a level 
of 20-40 ppm is based on the assumpƟ on of an average salt intake of 10 
g/day at the populaƟ on level. This assumpƟ on may no longer be valid 
because salt intake in populaƟ ons may vary substanƟ ally between coun-
tries and the level of intake is being reduced as a result of public health 
policies aiming to achieve a populaƟ on average intake of 5 g of salt per 
day (WHO, 2007). 

•

•

•

•

•

•
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The level of iodine forƟ fi caƟ on needs to be adjusted by naƟ onal authori-
Ɵ es responsible for the implementaƟ on and monitoring of USI in light of 
their own data regarding dietary salt intake. The average naƟ onal level 
of salt consumpƟ on must provide key guidance for the concentraƟ on of 
iodine in salt. 

The iodine concentraƟ on in salt should be determined considering both 
the level of salt consumpƟ on and median UI of the populaƟ on.

Ministries of health should ensure that health promoƟ on messages do 
not inadvertently promote excessive salt consumpƟ on. This should be 
clearly refl ected in the development and implementaƟ on of policies to 
prevent iodine defi ciency and promote reduced salt intake. 

Lessons from successful experiences in countries that have implemented 
both reducƟ on of salt consumpƟ on and salt iodizaƟ on policies should be 
considered when ministries of health plan to implement these policies.

Advocacy from InternaƟ onal OrganizaƟ ons (e.g. WHO, UNICEF, FAO), 
NGO’s and academia with policy makers is recommended in order to pro-
mote the development and implementaƟ on of policies that aim both at 
safe salt iodizaƟ on and eff ecƟ ve reducƟ on in salt intake.

Food forƟ fi caƟ on, including salt iodizaƟ on, should be appropriately regu-
lated by governments to ensure that forƟ fi caƟ on is both safe and eff ec-
Ɵ ve.  

Specifi c regulatory measures on the use of iodized salt intended to food 
producers and distributors should be taken by governments where the 
main source of dietary salt are processed foods and meals consumed out-
side the households. 

MulƟ naƟ onal food industries are encouraged to harmonize the salt con-
tent of their products according to the lowest threshold possible to avoid 
unnecessary variaƟ ons in salt content of the same food product commer-
cialized in diff erent countries. 

•

•

•

•

•

•

•

•

SALT AS A VEHICLE FOR FORTIFICATIONSALT AS A VEHICLE FOR FORTIFICATION

16



The benefi ts of correcƟ ng iodine defi ciency far outweigh the potenƟ al 
risk of forƟ fi caƟ on. Iodine-induced hyperthyroidism and other potenƟ al 
adverse eff ects can be almost enƟ rely avoided by adequate and sustained 
quality assurance and monitoring of iodine forƟ fi caƟ on. 

The use of salt as the vehicle for new forƟ fi caƟ on iniƟ aƟ ves, other than 
iodine and fl uoride, should be discouraged.

The monitoring of salt quality is essenƟ al to ensure both effi  cacy and safe-
ty of the process of iodine forƟ fi caƟ on. 

Changes in populaƟ on salt intakes need to be assessed over Ɵ me via mon-
itoring of urinary sodium excreƟ on and, where appropriate, in conjunc-
Ɵ on with the established WHO programme for monitoring UI levels.

Use of spot urine collecƟ ons to monitor changes in salt intake over Ɵ me 
should be considered as a possible alternaƟ ve to repeated 24-hour urine 
collecƟ ons to increase the feasibility of monitoring, despite expected re-
quirements for substanƟ ally greater sample sizes with this approach.

Where possible and the resources permit, blood pressure measurements 
should be added to the monitoring tools alongside iodine and sodium.

•

•

•

•

•

•
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