
INTRODUCTION

Sodium is a mineral that performs important biological
functions in the human organism. It participates in ensuring
the balance of acids and bases and the balance of water and
salts, nerve impulse transmission and a normal heart rhythm
as well as in activating digestive enzymes (Campbell et al.,
2012). The exchange of sodium takes place in the organism
constantly — it is absorbed through food and excreted
through urine, sweat, and faeces (Zariòð and Neimane,
2009). The organism contains approximately 70 g of so-
dium, and this amount has to be regularly replenished in
small quantities (He and MacGregor, 2010; Lejnieks and
Kalvelis, 2011). The main source of salt in the diet is proc-
essed foods — about 70–75% of the total intake (Fig. 1)
(Lynch et al., 2009).

Excessive salt consumption in the diet is unhealthy, as it has
been scientifically proved that high salt consumption is the
key factor contributing to higher blood pressure. High blood
pressure or arterial hypertension, however, is a risk factor
for cardiovascular diseases, which is the key cause of hu-
man death in Latvia. In our country, arterial hypertension
has become a very important medical and social problem
(Lejnieks and Kalvelis, 2011).

The European Commission has established a high-level
working group for nutrition and physical activities, one of

the tasks of which is to achieve a lower salt content in food
products (Anonymous, 2012). The Member States are called
for actively implementing salt consumption reduction pro-
grammes. According to the European Commission’s recom-
mendations, the Member States need to analyse their na-
tional data on salt consumption and current salt amounts in
foodstuffs, to carry out public informative campaigns aimed
at reducing salt consumption and to engage in discussions
with food producers. A programme for salt reduction in
food is not yet designed in Latvia therefore, such issues are
very urgent.

Bread is one of the products that are consumed almost every
day. Research has shown that bread is one of the key
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Fig.1. The main source of salt in the diet (Lynch et al., 2009).

49Proc. Latvian Acad. Sci., Section B, Vol. 72 (2018), No. 2.



sources of salt in the diet of individuals, and bearing this in
mind, a salt consumption reduction plan has been elaborated
in many countries, which envisages a 16% reduction in salt
consumption over a period of four years (Salovaara, 2009;
Galeone, 2009). According to the recommendations of the
European Commission, the amount of salt in producing
bakery products should be reduced at least to 1.5%, and for
some products — to 1.8% per 100 g of flour and the mem-
ber states have to hold activities for informing the public on
the salt content in food and its reduction; therefore, it is im-
portant to ascertain the knowledge of consumers on salt
consumption and their salt consumption behaviour (Anony-
mous, 2012).

The aim of the study was to ascertain the amount of salt
consumed per day by 18–35 year-old Latvians as well as to
identify the main sources of salt in their diets.

MATERIALS AND METHODS

To identify the awareness, attitudes, and habits of young in-
dividuals regarding salt consumption in Latvia, a question-
naire was used. The one part of a questionnaire with nine
questions was designed based on an example recommended
by the World Health Organisation (Campbell et al., 2010).
The second part of the questionnaire (a 24-hour dietary rec-
ord) was developed to identify the daily consumption of salt
as well as the key sources of salt in diets. The respondents
were asked to record what they ate and drank during one
day, specifying the composition of the diet and the amount
consumed as much in detail as possible. The questionnaire
included an explanation on how to calculate the amount of
food and salt.

The survey involved 132 respondents (61% women and 39%
men). The average respondent age was 23 years. The data of
the survey were processed with Microsoft Office Excel 2010.
The data on the amounts of food and beverages consumed by
the respondents were processed with the NutriSurvey
programme (retrievable at http://www.nutrisurvey.de/),
which revealed the amounts and key sources of sodium con-
sumed. The NutriSurvey programme also calculates the
daily consumption of protein, carbohydrates, fat, fibre, calo-
ries, and the body mass index (BMI). The data were ana-
lysed by SPSS Windows 16.0, significance was defined at
the p � 0.05 level.

RESULTS

The survey revealed that almost half of the respondents
(49%) rarely added additional salt to their dishes during
their meals. Salt was never added to ready dishes by 32% of
the surveyed youth. Of the respondents, 14% often added
additional salt to their dishes during their meals, while 5%
always did it when having a meal. As a positive note, the
absolute majority of youth (81%) did not add salt to their
dishes at all or did it only occasionally.

More than a half or 64% of the respondents believed that
they daily consumed a sufficient amount of salt. Of the sur-

veyed youth, 18% thought they consumed too much salt,
while 5% were convinced that their daily intake of salt was
insufficient. A few respondents (1%) believed they did not
daily consume salt enough (1%) or, vice versa, they con-
sumed it too much (1%). Part of the respondents (11%) did
not know how much salt they consumed a day.

An absolute majority of the respondents (87%) believed that
consuming salt too much can cause serious health problems,
and only 7% thought that excessive salt consumption did
not create any serious harm to their health. Of the Latvian
youth, 6% did not know what effects could be made by ex-
cessive salt consumption on human health.

Of the respondents who assumed that a too high daily intake
of salt in the diet could cause serious harm to their health,
18% did not know what kind of health problems could
emerge. Of the respondents, 29% could indicate all the
health problems, which emerge owing to excessive salt con-
sumption, given in four reply options: high blood pressure,
osteoporosis, stomach cancer, and kidney stones. However,
3% believed that excessive salt consumption did not cause
any of the mentioned health problems. Of the respondents,
33% believed that it was important and 8% were convinced
that it was very important to limit or reduce salt consump-
tion (Fig. 2). Almost one of five young individuals (19%)
believed that it was important for them to limit or reduce
salt consumption; however, most of the respondents (40%)
admitted that they had not thought about it.

More than a half of the respondents (55%) did not do any
activities in their daily life to limit or reduce their salt con-
sumption. Fewer respondents (40%) thought about limiting
their salt consumption in their daily diet and did some activ-
ities. Of the surveyed youth, 5% had never thought of it.

After summarising data from questionnaire on the respon-
dents’ height and body weight and calculating the body
mass index (BMI), it was found that most of them (75%)
had a normal weight (BMI = 18.5–24.9), while 16.7% were
overweight (BMI = 25.0–29.9). Unfortunately, part of the
youth (4.5%) already had obesity (BMI > 30). Not only
obesity but also an insufficient body weight (BMI < 18.5),
which was identified for 3.8% of the surveyed youth, is a
risk factor for health.

Fig. 2. How important is it for you to limit/reduce salt consumption in your
diet?
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On average, the youth consumed 1982 kcal, 93 g protein, 93
g fat and 193 g carbohydrates in their daily diet. The youth
consumed protein slightly more than required, their intake
of fat was considerably higher than recommended, whereas
their daily intake of carbohydrates was insufficient (Table
1).

The necessary amount of fibre in the diet of adults equals
30–35 g per day (Anonymous, 2008b); yet, according to the
survey, the respondents consumed, on average, 18.5 g fibre
a day, which was less than recommended.

The average daily intake of Na by the youth aged 18–35
was 2.8 g, which was equivalent to 7.1 g salt (NaCl).
Compared with men, women consumed less salt; their daily
intake was 6.0 g, while men consumed 8.2 g a day. The
highest daily intake of NaCl by women was 20 g and 23 g
by men. Of all the respondents, 63% consumed more than
the recommended 5.0 g of NaCl a day.

A comparison of the data for women and men showed that
the men more often in their daily life consumed salt more
than recommended. Of the surveyed men, 77% consumed
more than 5.0 g NaCl per day, while slightly more than half
of the women, 54%, consumed more than 5.0 g of NaCl per
day.

The respondents who gave an answer to the question “How
much salt, in your opinion, do you daily consume” that they
consumed enough salt, however, actually consumed on av-
erage 6.7 g of sodium chloride a day, which is equivalent to
2.68 g of sodium and is more than the recommended daily
intake of salt (Table 2). The youth who believed that they
consumed too much salt, consumed, on average, 6.6 g of
salt a day, which is equivalent to 2.65 g sodium and exceeds
the recommended daily intake of salt; yet, those individuals
who thought they consumed too much salt, consumed, on
average, 4.7 g of salt per day (1.89 g sodium), which did not
exceed the recommended daily intake of salt. The respon-
dents who believed that they consumed too little salt, actu-
ally consumed, on average, 4.5 g of salt per day (1.81 g so-
dium), which not exceed the recommended daily intake of
salt. The survey also revealed that the youth who were con-
vinced that they consumed too little salt during the day, in
reality consumed two times more salt than recommended,
10.8 g, which is equivalent to 4.33 g sodium. However, the

youth who did not know how much salt they consume per
day, consumed twice as much as recommended (9.5 g of
salt or 3.80 g of sodium).

The key sources of salt for Latvian residents aged 18–35
were grain products (bread, breakfast cereals, biscuits,
cakes etc.), which provided 29.5% of the daily intake of
salt, as well as meat and meat products that also supplied
29.5% of the total daily intake of salt (Fig. 3). The next
most significant source of salt was dairy products, mainly
cheese, which provided 28.0% of the daily salt intake. Veg-
etables provided 8.0% of the daily salt intake for the respon-
dents; we found that young people often consumed potato
chips. A small amount of salt was supplied also by fish
products (3.0%) as well as legumes like beans and peas
(1.0%) and cooked and fried eggs (1.0%). Among cereal
products, the key source of salt was represented by bread
and flour products (67.0%), followed by breakfast cereals
and oatmeal porridge (18.0%) as well as biscuits, cakes and
bread rolls (15.0%).

DISCUSSION

Sodium is a nutrient that is necessary for humans and that is
absorbed mainly through the consumption of salt. In daily
life, humans need a small amount of salt — about 1.3–-1.5
g per day; yet, nowadays in most countries around the
world, including Latvia, the amount of salt consumed is of-
ten 6–8 times greater than recommended (Anonymous,
2012). This results in a number of health problems, first of

T a b l e 1

DAILY INTAKE OF NUTRITION BY 18–35 YEAR-OLD INDIVIDU-
ALS IN LATVIA

Intake, g Intake, E % Recommended*,
E %

Protein 93 19 10–15

Fat 93 42 25–30

Carbohydrates 193 39 55–60

* Recommended energy and nutritional values for residents of Latvia
(2008). Ministry of Health of the Republic of Latvia, p. 5. Available from:
http://www.vm.gov.lv/images/userfiles/ieud.pdf (accessed 15 August
2016).

T a b l e 2

REAL DAILY INTAKE OF SODIUM AND SALT IN COMPARISON
AND THE SUBJECTIVE OPINION ABOUT THE DAILY CONSUMP-
TION OF SALT

How much salt,
in your opinion,

do you daily
consume?

Real daily intake of
of sodium, g

Real daily intake
of salt, g

average minimum-
maximum

average minimum-
maximum

Very too much 1.89 1.89 4.7 4.7

Too much 2.65 0.84–9.19 6.6 4.3–11.3

Enough 2.68 0.61–8.95 6.7 1.5–22.4

Not enough 1.82 0.68–2.98 4.5 1.7–7.4

Very much not
enough

4.33 4.33 10.8 10.8

Don’t know 3.79 0.66–6.85 9.5 1.7–17.1

Fig. 3. Key sources of salt in the diet by 18–35 years-old individuals in
Latvia.
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all, high blood pressure, which is a risk factor for cardiovas-
cular diseases (Campbell et al., 2012).

In Latvia, the salt intake recommended by the Ministry of
Health is set at not more than 5 g of dietary salt per day
(Anonymous, 2008a), while individuals aged 60 and over
should not consume more than 3 g of salt (1200 mg sodium)
per day, which is approximately two thirds of a teaspoonful
(Anonymous, 2008b; Anonymous, 2007). The mentioned
amounts comprise not only the salt added during cooking or
when eating meals but also the salt that is present, for exam-
ple, in cheese, bread, and meat products. As found in our re-
search, an absolute majority of the youth (81%) preferred
adding no salt to their dishes or added the salt occasionally;
yet, among those who used to add salt to their dishes, there
were a lot of youths who rarely tasted their dishes or even
did not taste the dishes before adding additional salt. As
noted in other studies in low-to-middle income countries
where populations may have limited access to processed
foods, salt added at home, in cooking, or at the table, ac-
counts for the majority of dietary salt (Campbell et al,
2012). More than a half or 64% of the respondents believed
that they daily consumed a sufficient amount of salt.

The research found that 87% of the surveyed youth in Lat-
via know that the daily overconsumption of salt in their diet
could cause serious health problems. Kidney stones were a
disease best known by the youth. Of the respondents, 40%
had never thought of limiting or reducing salt consumption
in their daily diets, while almost one in five (19%) believed
that it was important to them.

The Latvian Society of Cardiology suggests consuming not
more that 5–6 g of salt per day (Çrglis et al., 2007), while
the European Society of Cardiology recommends a salt in-
take of not more than 5 g per day (Perk et al., 2012). A sim-
ilar amount of salt is recommended by the World Health
Organisation (WHO) as well (Anonymous, 2010; Anony-
mous, 2011).

According to a study “Comprehensive Investigation into
Food Consumption by the Population of Latvia 2007–2009”
done by the National Diagnostic Centre and the Food and
Veterinary Service, the average intake of dietary salt with
food by persons aged 7 to 36 years of Latvia was 6.9 g per
day (Anonymous, 2009). The results of both studies are
similar and do not contradict each other.

As found in research investigations by foreign scientists, a
higher intake of salt in the daily diet was observed among
men (Elliott and Brown, 2007). Similar results were ob-
tained in a study conducted by the National Diagnostic Cen-
tre of Latvia (Anonymous, 2009).

A study conducted in the United Kingdom revealed that if
the salt consumed when eating meals or during cooking as
well as when eating outside the home is not taken into ac-
count, the intake of salt from grain products (bread, break-
fast cereals, biscuits, cakes etc.) make up 38% of the of the
daily amount of salt consumed, while the second most sig-

nificant source of salt in the diet, accounting for 21%,
relates to meat and meat products (Syrad et al, 2016). A
similar trend is observed in the United States of America,
where the key source of salt in the diet is from grain prod-
ucts, followed by meat and its products (Brown et al.,
2009). The key sources of salt in the diets of Latvian resi-
dents aged 18–35 are cereal products as well as meat and its
products. In Finland bread also is a major source of salt
(25–35%) (Salovaara, 2009). If an adult consumes on aver-
age 250 g of bread per day, the salt content of which is
1.2%, the salt intake is 3.0 g, which accounts for 50% of the
recommended daily salt portion. If bread contains 1.6% salt,
the salt intake is 4.0 g by consuming 250 g of bread, which
accounts for 80% of the recommended daily salt portion
(Kunkulberga and Mûrniece, 2013). Among cereal prod-
ucts, the key source of salt is bread and flour products.
Other scientists emphasise that salt is added to food bought
in almost all supermarkets — not only to canned food and
sausages, but also to bread, spaghetti, cheese, and even yo-
gurt (Großklaus et al., 2009). Today, at a time when we use
a diet rich in manufactured products and food saturated
with salt, it is necessary to hold regular public awareness
campaigns and discussions with food producers for the re-
duction of the salt content of food. To achieve a reduction
in population salt intake, the food industry needs to make a
gradual and sustained reduction in the amount of salt added
to all foods (Galeone, 2009; Lynch et al., 2009).

CONCLUSION

Youth in Latvia have intakes of fat, protein and NaCl that
are higher than recommended levels and potentially in-
crease for the future the risk of obesity and elevated blood
pressure. The majority of the salt consumers eat is in every-
day foods so it is important to check labels and choose
lower salt options. There is need to hold mass media cam-
paigns, and co-operation with the food industry regarding
the reduction of salt content in food.
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SÂLS PATÇRIÒÐ UN GALVENIE TÂ AVOTI JAUNU CILVÇKU UZTURÂ

Nâtrijs ir minerâlviela, kas veic svarîgas bioloìiskas funkcijas cilvçka organismâ, tomçr pârmçrîga sâls lietoðana uzturâ ir nevçlama.
Pçtîjuma mçríis ir noskaidrot dienâ patçrçto sâls daudzumu 18–35 gadus vecu Latvijas iedzîvotâju vidû, kâ arî identificçt galvenos sâls
avotus uzturâ. Lai noskaidrotu, vai cilvçki spçj sajust sâls daudzuma atðíirîbas maizç, veikta kvieðu maizes sensorâ novçrtçðana paraugiem
ar daþâdu sâls saturu. Pçtîjuma rezultâti râda, ka vidçjais diennaktî uzòemtais sâls daudzums 18–35 gadus vecu Latvijas iedzîvotâju uzturâ ir
7,1 g. 63% no visiem aptaujâtajiem uzòem vairâk par ieteicamajiem 5 g sâls dienâ, un neviens no aptaujâtajiem respondentiem dienas laikâ
neuzòem mazâk sâls par fizioloìiski nepiecieðamo daudzumu. Rezultâti liecina, ka sievietes sâli uzòem mazâk nekâ vîrieði, diennaktî
patçrçjot 6,0 g sâls, savukârt vîrieði uzòem 8,2 g sâls dienâ. Aptaujas rezultâti un aprçíini râda, ka galvenie sâls avoti 18–35 gadus vecu
Latvijas iedzîvotâju uzturâ ir graudaugu produkti, kâ arî gaïa un gaïas produkti. No graudaugu produktiem galvenais sâls avots ir maize un
maizes izstrâdâjumi.
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