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Abstract

Objective: To estimate the impact of choosing food products labelled either as low
or high in salt on salt intake in the Finnish adult population.

Setting and subjects: The National FINDIET 2002 survey with 48-hour recalls from
2007 subjects aged 25-64 years. Sodium intake was calculated based on the
Fineli® food composition database including the sodium content of natural and
processed foods as well as the salt content of recipes. The distribution of salt
intake was calculated in different ways: the present situation; assuming that all
breads, cheeses, processed meat and fish, breakfast cereals and fat spreads
consumed would be either ‘lightly salted’ or ‘heavily salted’ based on the current
labelling practice; and, in addition, assuming that all foods would be prepared
with 50% less or more salt.

Results: Excluding underreporters, the mean salt intake would be reduced by 1.8¢
in men and by 1.0g in women if the entire population were to choose lightly
salted products and further by 2.5 and 1.8g, respectively, if also salt used in
cooking were halved. Choosing heavily salted products would increase salt intake
by 2.1 g in men and by 1.4 g in women. In the worst scenarios, salt intake would
be further increased by 2.3 g in men and by 1.6 g in women.

Conclusions: Thése calculations show that the potential impact of labelling and
giving consumers the possibility to choose products with less salt is of public
health importance. In addition, strategies to reduce the salt content of all food
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groups are needed.

Salt intake has decreased in Finland since the late 1970s,
thanks to systematic efforts including education of the
public as well as the health care sector, involving the food
industry and mass catering, and developing national
legislation to help consumers to choose foods with less
salt. Based on surveys on representative samples of adults
between 1979 and 2002, 24-hour urinary sodium excre-
tion decreased from over 220 to less than 170 mmol
among men and from nearly 180 to less than 130 mmol
among women’. Calculated as sodium chloride, salt
intake has decreased from 13 to 10g in men and from
10.5 to 7.6g in women.

Discussion on how to reduce salt intake at the popu-
lation level has been going on with the proposed strate-
gies varying from voluntary stepwise reductions to
labelling regulations®™. All effective strategies are wel-
come since there is no easy way to reach the upper
recommended salt intake level, which is less than 5g
day™! according to the World Health Organization®, and
according to the Finnish National Nutrition Council 7 g for
men and 6 g for women. The latter recommendations are
based on the Nordic Nutrition Recommendations®.

*Corresponding author: Email pirjo.pietinen@ktl.fi

Nutrifion survey

In Finland, the labelling of salt has been determined by
national regulations. Food categories, which are impor-
tant sources of salt, must be labelled by marking the
percentage of salt (NaCl) by fresh weight of the product.
National standards have been established for the cate-
gories of ‘reduced salt’ and ‘heavily salted’ in different
foods. The aim in this analysis was to estimate how
effective this labelling could maximally be, if the entire
population were to choose available products with
reduced salt content or heavily salted products also
available in the market. In addition, we estimated the
impacts of reducing salt in cooking by 50% or, likewise,
increasing salt used in cooking by 50%, which mimics the
situation in Finland a few decades ago.

Materials and methods
We used the FINDIET 2002 study data to estimate the
potential effect of using low-salt or high-salt foods on

changing salt intake at the population level’. The FINDIET
2002 study was carried out as part of the FINRISK study,
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which monitors cardiovascular risk factors and is carried
out every 5 years. A random sample of 12000 persons aged
25-64 years in six areas, stratified by sex, area and 10-year
age group, was taken from the population register. The
participation rate was 65%. The FINDIET study was carried
out in five areas: Helsinki area, Turku-Loimaa area, and
the provinces of North Karelia, North Savo and Qulu. Of
the invited subjects, 32% were randomly selected also to
the dietary survey. The final sample of the dietary survey
was 2007 subjects and the diet was assessed by 48-hour
recall. Salt intake was calculated based on the National
Food Composition Database Fineli® (www.finelifi), which
has the natural sodium content of raw foods, the salt
content of processed foods and the salt added in cooking
in average recipes. This sodium/salt database was com-
piled in the early 1980s, validated against 24-hour urinary
sodittm excretion® and since then has been updated reg-
ularly. In 2002, the sodium database was validated again®.
On average, sodium excretion was 97% of the calculated
intake in men and 107% in women, reflecting greater
underreporting in women. Thus, all the analyses were also
carried out taking underreporting into account. Energy.
underreporters were excluded using 1.00 X basal meta-
bolic rate (BMR) as the cut-off point’. The percentage of
underreporters was 32.7% in men and 39.9% in women.
Currently, foods can be marked as low-salt products
if their salt content falls below a specified amount, or must
be labelled as high-salt products if it exceeds a higher
limit. These limits are as follows: 0.7% and 1.3% for bread,
1.2% and 1.8% for sausages, 0.7% and 1.4% for cheese,
1.2% and 1.7% for rye crisp bread and 1.0% and 1.7% for
breakfast cereals. A low-salt limit has been set at 1.2% for
processed meat, 1.0% for processed fish, 0.5% for soups,
broths and sauces, and 0.5% for minced meat, liver, fish
loaf and casserole foods without a high-salt limit. In
addition, the old limits for butter and margarines, 1.0%
and 2.0%, are still voluntarily used by the manufacturers
and, thus, they were also included in the calculations.

Tabie 1 Background information, mean (SD)
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Salt intake was calculated in five different ways: (1) the
current situation in 2002; (2) assuming that all the foods
that could be purchased in lightly salted varieties, i.e.
using the cut-off values listed above; (3) assuming that, in
addition, salt used in cooking would also be reduced by
50%; (4) assuming that all these regulated foods would be
heavily salted using the following levels of salt: cheeses
1.7%, breakfast cereals 2.4%, processed meat 2.5% and
processed fish 3.0%, and the maximum level of normally
salted products for the others; and (5) assuming that in
addition to the heavily salted choices of the regulated
foods, salt used in cooking would be 50% higher than in
the average recipes.

Results

The mean age of the subjects was 46 years in men and 45
years in women (Table 1). The basic composition of the
diet was as follows: fat comprising 32.4-34.9% of energy
(men—-women), protein 16.3-16.5% and carbohydrates
45.6-49.6%.

The calculated salt intake was 9.9g in men and 6.8g
in women, when all persons were included (Table 2). If
the entire population were to choose low-salt breads,
cheeses, processed meat and fish, fat spreads, and
breakfast cereals, then salt intake could be lowered by
1.5g in men and by 0.9g in women. If everybody was to
select high-salt products, then salt intake would go up by
1.9g in men and by 1.2g in women. Thus, the potential
difference between the low and the high alternatives
would be 3.4 g in men and 2.9 g in women. If all prepared
foods had a reduced salt content, the mean salt intake
would go further down by 2.3g in men and by 1.7g in
women. ,

When underreporters were excluded, the mean salt
intake was 11.1 g in men and would go down t0 9.5 g if all
men chose lightly salted products and further down to

Men Women
Excluding underreporters* Excluding underreporters*

All (n=912) (n=614) All (n=1095) {n=658)
Age 46 (11.3) 45 (11.5) 45-(11.6) 44 (11.6)
BMI (kg m™?) 27.2 (4.0) 26.4 (3.8) 26.3 (5.0) 25.2 (4.4)
Education (years) 11.6 (3.8) 11.5 (3.8) 11.3 (3.8) 11.4 (3.7)
Smokers (%) 25.6 25.4 22.2 20.9
Energy (kJ) 9159 (2858) 10472 (2457) 6619 (2034) 7808 (1645)
Protein (g) 86 (29) 97 (27) 63 (20) 73 (19)
Cholesterol (mg) 275 (151) 314 (155) 188 (99) 219 (101)
Fat gg) 87 (36) 101 (35) 59 (25) 71 (23)
Sodium (g} 3.93 (1.38) 4,38 (1.34) 2,71 (0.91) 3.09 (0.85)
Potassium (g) 4.00 (1.20) 4.37 (1.15) 3.18 (0.90) 3.54 (0.84)
Fat as % of energy 35 (8) 36 (8) 32(7) 33(7)
Protein as % of energy 16 (4) 16 (3) 17 (4) 16 (3)
Carbohydrate as % of energy 46 (8) 45 (8) 50 (8) 49 (8)

8D - standard deviation; BMI — basal metabolic index; BMR -~ basal metabolic rate.

*Energy intake > 1.00 X BMR,
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Fig. 1 (a, b) The distribution of salt intake in the current
situation, and assuming that all breads, cheeses, processed
meat and fish, and breakfast cereals consumed were either
low or high in salt based on the Finnish legislation on food
labelling. The vertical line shows the upper recommended salt
intake level, 7gday™" for men and 6 gday ™" for women

6.8g if also all prepared foods would have a lower salt
content (Table 3). In women, the respective numbers are
7.8, 6.7 and 4.9g. If heavily salted products were chosen
systematically, salt intake would be 13.1g in men and
9.2g in women. In the worst scenarios, the levels would
be 15.4 and 10.8 g, respectively.

The five different distribution curves in salt intake
are shown in Fig. 1a and b for all and in Fig. 2a and b
excluding underreporters. All the distribution curves
would be shifted to the left with the consumption of low-
salt products and by reducing salt used in cooking. A shift
to the right is seen if high-salt products were to be chosen
and salt would be used heavily in cooking.
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Fig. 2 (a, b) The distribution of salt intake excluding under-
reporters and assuming that all breads, cheeses, processed
meat and fish, and breakfast cereals consumed were either low
or high in salt based on the Finnish legislation on food labelling.
The vertical line shows the upper recommended salt intake
level, 7gday ™" for men and 6 gday ™" for women

Discussion

This theoretical exercise compared different situations
assuming that the whole population would use foods
with reduced salt content, normally salted products or
heavily salted products in order to show the maximum
impact on salt intake that labelling foods might achieve.
This analysis shows that labelling the salt content in foods
could help to make a difference.

The favourable development in Finland is probably at
least partly due to the national labelling legislation, which
is a helpful tool in guiding consumers to choose products
with less salt. When the legislation came into force, many
heavily salted products, especially breads, disappeared
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from the market because the bakers did not want to label
them as high-salt breads. On the other hand, a variety of
products with reduced salt content emerged and have
remained on the market. Labelling also contributed to a
general discussion on the benefits of salt reduction. Even
though labelling salt in fat spreads is no longer manda-
tory, the manufacturers continue to do it voluntarily and
fats with the reduced salt label are widely available in the
market.

Acceptable low/high salt limits depend on the food
product. The maximum salt content of low-salt bread in
Finland, 0.7% of fresh weight, has proven to be too low for
most of the bakers and these low-salt breads represent
only a small market. According to the bakers, the accep-
table level seems to be about 1.0-1.1% and breads with this
salt content are widely available. However, as long as the
highest limit for normally salted bread is 1.3%, the majority
of breads still have this salt content. Thus, lowering the
maximum level for normally salted bread seems to be the
most powerful way to further reduce the salt content of
bread. Many European countries have only high-salt
breads, over 1.3%, available and, thus, reducing their salt
content would represent a good opportunity for change.

Several countries have developed national pro-
grammes *for reducing salt consumption in the popula-
tion. The British Government’s Food Standards Agency
began a major campaign in 2003 to encourage food
manufacturers to reduce added sodium, with a popula-
tion recommendation that individuals consume less than
6g of salt daily by 2010'!. The Agency has published
targets for specific food categories, which food processors
can measure themselves against’®>. The food industry
makes written commitments to reduce added salt.

In Ireland, the Food Safety Authority has also devel-
oped a programme for adults to a mean target of
6gday™!, and is seeking the cooperation of the food
industry to achieve gradual and universal reductions in
the salt content of processed and prepared foods'’.
Consideration is being given to the mandatory labelling of
foods with salt content above a specific threshold as ‘high
salt’ and the authority has recommended that methods be
developed to monitor the salt content of processed food,
as well as of food prepared in the food service sector.

In our analysis, excluding underreporters gives a more
realistic picture of the present situation and the mean
calculated intakes, 11.1g in men and 7.8 g in women, are
in line with the 24-hour urinary sodium'. The worst-case
scenario in our calculations, 15.4 g in men and 10.8g in
women, mimics the situation in the 1970s when the mean
salt intake was 14-15g in men'®, We have succeeded to
reduce salt intake to 10-11g in men and to 7-8g in
women in over 20 years and the downward trend has
been steady but slow. Thus, it is very optimistic to expect
rapid changes at the population level. Our calculations
based on both the selection of low-salt products and the
imaginary situation where all foods would be prepared
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with 50% less salt show that both of these measures are
effective and needed in order to reach the aim of about
6gday~'. This means that besides labelling and regulat-
ing the salt content of processed foods, all cooked foods,
whether prepared in the food service sector or at home,
need to have a lower salt content. These measures need
to run in parallel in the overall strategy so that people
gradually get used to foods with less salt.

The public health impact of lowering salt intake in the
population by just 2-3g is significant based on several
meta-analyses'>2°. The most powerful evidence comes
from two recent studies. In a Finnish cohort study, a
100 mmol higher 24-hour sodium excretion increased the
risk of coronary heant disease by 51%, cardiovascular
mortality by 45% and all-cause mortality by 26%*'. In a
long-term follow-up of two intervention trials, people
with prehypertension assigned to a sodium reduction
intervention experienced a 25-30% lower risk of cardio-
vascular outcomes in the 10-15 years after the trial®®.
Thus, all measures to reduce the salt content of foods
gradually are welcome.

The results show that salt labelling has its limits but
could be a useful component in an overall national strategy
to reduce salt intake in the population. Its impact could
obviously be increased by including more food groups and
by focusing on the maximum limits of normally salted
products rather than by making only low-salt products
available. The effectiveness naturally depends also on how
it is communicated to the consumers as well as on its
ability to encourage the food industry to expand the variety
of food products available with reduced salt content.
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