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Resumen 
Introducción: el consumo excesivo de sal está relacionado con un mayor riesgo de enfermedades cardiovasculares. El pan es uno de los 
mayores contribuyentes a la ingesta de sal en España y es importante evaluar su contenido en sal.

Objetivo: cuantificar la cantidad de sal en el pan en España en 2014 y compararla con la cantidad de sal que contenía en 2008.

Métodos: este es un estudio transversal realizado en 2014. Se adquirieron 1.137 piezas de pan (barra o similar, baguette y pan integral) en 
panaderías con y sin obrador y en supermercados de todas las comunidades autónomas de España. El contenido de sal (g/100g de pan) se 
analizó mediante la determinación de sodio total. En una submuestra se estimó el contenido de sal mediante determinación de cloruros y se 
comparó con el contenido de sal con datos previos de 2008 (cloruros).

Resultados: el contenido medio de sal fue 2,08 g/100 g (DE: 0,32), con un mínimo de 0,30 y un máximo de 3,33. El contenido medio de sal 
fue similar en barras y baguettes (2,09) y más bajo en pan integral. La media de sal fue de 2,07 g/100 g en pan elaborado con masa fresca y 
2,12 g/100 g en pan de masa congelada. El contenido medio de sal medido mediante cloruros fue 1,64 g/100 g (DE: 0,42). La media de sal en 
resultados previos de 2008 era 1,63 g/100 g (DE: 0,37). La diferencia no fue significativa (p = 0,428).

Conclusiones: la cantidad de sal en España permanece estable en los diferentes tipos de pan desde 2008.

Abstract 
Introduction: excess salt intake is associated to the risk of cardiovascular diseases. Bread is one of the foods that contributes the most salt to 
the diet in Spain. It is important to monitor the salt content of bread.

Objective: to quantify the amount of salt in bread in Spain in 2014, and to compare it to the amount of salt in 2008.

Methods: this cross-sectional study was conducted in Spain in 2014, and 1,137 loaves of bread (three types: barra, a Spanish style, similar in 
shape to a baguette; baguettes and wholemeal) were purchased at bakeries with and without on-site workrooms and at supermarkets in all of 
Spain’s autonomous communities. Salt content (g/100 g bread) was estimated by determining total sodium. In one subsample, mean salt content 
was estimated by determining chlorides; it was compared to previous data of 2008 salt content (chloride determination).

Results: the mean salt content was 2.08 g/100 g (SD: 0.32) with a minimum value of 0.30 and a maximum of 3.33. The mean salt content was 
similar in barra and baguette-type breads (2.09 g/100 g) and somewhat lower in wholemeal. The mean salt was 2.07 g/100 g in breads made 
with fresh dough and 2.12 g/100 g in breads made with frozen dough. The mean salt content (chlorides) was 1.64 g/100 g (SD: 0.42) in 2014 
and 1.63 g/100 g (SD: 0.37) in 2008. This was not a significant difference (p = 0.428).

Conclusions: the amount of salt in common bread in Spain remains stable from 2008.
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INTRODUCTION

Of the 56 million deaths worldwide in 2012, 38 million were 
caused by noncommunicable diseases (NCDs), particularly car-
diovascular disease (17.5 million, 46.2% of all NCD deaths) (1). 
High blood pressure is the largest risk factor for NCDs; between 
13-16% of all deaths are attributed to this (2,3). According to the 
World Health Organization (WHO), high blood pressure is respon-
sible for at least 45% of deaths due to heart disease and 51% 
of deaths due to stroke (4). The worldwide prevalence of high 
blood pressure (arterial systolic and/or diastolic blood pressure  
≥ 140/90 mmHg) in adults (aged 18 or over) is estimated at 22% 
in 2014 (1). The prevalence of high blood pressure in adults in 
Spain was estimated at 33% in 2010, although this figure reaches 
almost 70% in people aged over 65 (5).

One element of the diet that is associated with the risk of high 
blood pressure and cardiovascular disease is excess salt intake. 
The quantity of salt ingested in the diet is a highly significant 
determinant of blood pressure levels and cardiovascular risk 
(6-11). Excess salt intake is estimated to have been responsible 
for 1.7 million deaths due to cardiovascular disease (12). Excess 
salt intake has also been linked to other NCDs, such as stomach 
cancer (13); research has even been done into a possible link as 
a determinant of obesity (14). The WHO recommends a maximum 
daily salt intake of 5 g (15). The worldwide average daily salt 
intake in adults is estimated at 9.88 g per person (range: 5.45-
13.78), with 99.2% of the world’s population having an average 
daily salt intake that exceeds the WHO recommendations (12). 
Average daily salt intake in Spain is estimated at 9.8 g (SD: 4.6 g) 
(16). In other words, salt intake in Spain is very close to the world-
wide average, almost twice the level recommended by the WHO.

Over 75% of dietary salt is found in processed foods (17). It 
is therefore important to address reformulating the salt content 
of foods in order to enable salt intake to be reduced. One food 
of particular importance is bread, as shown by the European 
Commission High Level Group on Nutrition and Physical Activi-
ty (18). Bread represents one of the foods that contributes the 
most salt to the diet, due both to its salt content and to its high 
consumption frequency. Bread is also consumed very frequently 
in Spain (19) and, in addition to this, it is an important food due 
to its inclusion in the Mediterranean diet (20). For this reason, it 
is considered important to know, and where possible to reduce, 
the salt content of bread (19). Within this type of bread, the vari-
eties most frequently consumed in Spain are the barra and the 
baguette, followed by wholemeal bread (21). Various studies and 
initiatives have demonstrated that it is possible to gradually reduce 
the salt content of bread without the consumer perceiving this 
(22-24). A collaboration agreement was signed in 2004 between 
the Spanish Agency for Food Safety and Nutrition (AESAN, now 
AECOSAN), the Spanish Confederation of Bakers (CEOPAN) and 
the Spanish Association of Manufacturers of Frozen Dough (ASE-
MAC), whereby said institutions made a commitment and, in four 
years, reduced salt content of common bread by 25%, reaching 
an average amount of 1.63 g/100 g product (25,26). Since 2008, 
the development of this salt content has not been evaluated. That 

evaluation in 2008 was done by determining chlorides. Currently, 
the method of reference is the determination of total sodium, so 
it was necessary to estimate the salt content in a subsample of 
pieces of bread by determining chlorides, in order to compare it 
to the salt content in 2008.

This study aimed to establish the mean salt content of common 
bread in Spain in 2014 and whether there was any change in salt 
content in bread in Spain since the reduction achieved in 2008.

METHODS

SAMPLING

It was necessary to collect a sample of loaves of bread repre-
senting the common bread available in Spain, which is administra-
tively organized into autonomous communities. A calculation was 
carried out to determine the sample size necessary to obtain an 
estimate of the mean salt content in bread (measured in grams 
salt per 100 grams product), with an error of ± 0.1 g and α of 
0.025. The calculation also accounted for a standard deviation 
of 0.36 for this mean value in a previous study evaluating salt 
content in bread. The result was a necessary sample size of 50. 
A design effect of 1.2 was applied, bringing the total samples 
needed in each Autonomous Community to 60. Therefore, the 
minimum sample size required was 60 x 19, or 1,140 samples.

In autonomous communities with multiple provinces, one or 
two provinces were selected by simple random sampling. The 
provinces of single-province communities and the autonomous 
cities of Ceuta and Melilla were also selected. In each province 
selected, sampling was carried out in the capital and at least two 
other municipalities. In each municipality, where possible, sam-
ples were acquired at three types of establishment: bakeries with 
on-site ovens, bakeries without on-site ovens, and food shops or 
small and medium grocery stores.

The bread purchased was the bread that is most consumed 
in Spain, comprising two main varieties: barra or similar and 
baguette or similar. Loaves of wholemeal bread, the third most 
consumed variety, were also purchased. The loaves were bought 
in bakeries with and without on-site workrooms and in super-
markets (27).

Having obtained the samples, these were kept in paper bags 
labelled with all identifying information on bread type, municipality 
and place of purchase. Within five days of purchase, the samples 
were transported to the laboratory, where they were frozen until 
the time of analysis. All samples were obtained in October and 
November 2014.

ANALYTICAL METHODS 

The NaCl analysis of dried extracts was calculated based 
on sodium analysis (flame atomic absorption spectrophotom-
etry [AAS]), as per the legislation in force, Regulation (EU) no. 
1169/2011 of the European Parliament and of the Council, of 
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25 October 2011, on the provision of food information to con-
sumers. For the analysis, first humidity was measured and then 
the calculated content of sodium does not take into account the 
humidity variation.

As the salt content in the previous 2008 study (800 bread 
loaves from all Spanish regions) was measured with chloride 
determination, to compare 2008 data with the current study a 
random subsample of 20 loaves (barra type) was used for chlo-
ride-based NaCl analysis. This subsample was analysed according 
to method AOAC 971.27, consisting in potentiometric titration with 
silver nitrate (AgNO3) specific for vegetable matter. 

STATISTICAL ANALYSIS

A descriptive study was carried out for the type of bread anal-
ysed, the type of dough used and the type of establishment where 
the samples were obtained. Salt content (g/100 g product) was 
quantified and described according to the type of bread analysed, 
the type of dough used and the type of establishment. Student’s 
t-test for independent samples and ANOVA were applied to assess 
whether there were significant differences in mean salt content 
according to type of bread, type of dough and type of establish-
ment. 

Mean salt content (g/100 g product) based on the 2014 chlo-
ride determination was compared to the value found in 2008. The 
Mann-Whitney U test was carried out to evaluate the statistical 
significance of the difference.

RESULTS

The analysis was carried out on 1,137 loaves of bread from 
all the autonomous cities and communities of Spain. Figure 1 
shows the distribution of the loaves of bread by Autonomous City 
or Community.

Of the 1,137 samples, 527 (46.3%) were barra-type, 498 
(43.8%) were baguette-type, and 112 (9.9%) were whole-
meal-type; 82.7% of the loaves were made from fresh dough and 
17.3%, from frozen dough. In addition, 43.7% were purchased 
in bakeries with on-site workrooms, 49.6% in bakeries without 
on-site workrooms, and 6.7% in supermarkets (Table I).

The mean salt content for the sample as a whole was  
2.08 g/100 g. According to bread type, the mean salt content 
was the same in barra- and baguette-type bread (2.09 g/100 g 
product) while it was lower in wholemeal bread (1.99 g/100 g) 
(Table II). This was a statistically significant difference (p = 
0.005). The mean salt content in bread made from fresh dough 
was 2.07 g/100 g, while in bread made from frozen dough it 
was 2.12 g/100 g. This was a statistically significant difference. 
Differences in salt content according to type of establishment 
were not statistically significant. In bakeries with on-site work-
rooms, mean salt content was 2.07 g/100 g; in bakeries without 
on-site workrooms it was 2.10 g/100 g; and in supermarkets 
it was 2.06 g/100 g.

The mean salt content found through chloride determination in 
the subsample of 20 loaves from 2014 was 1.64 g/100 g product 
(SD: 0.42). The 2008 mean salt content was 1.63 g/100 g (SD: 
0.37). The difference between these amounts was not statisti-
cally significant (p = 0.428). In addition, the mean salt content 
found through sodium determination in the same subsample of 
20 loaves from 2014 was 2.09 g/100 g (SD: 0.22), similar to the 
salt content found in the whole sample.

DISCUSSION

Given that bread is a highly consumed food (not only in Spain) 
and that it contains a significant amount of salt, the impact of 
reformulation on salt is very relevant. The initiative run in Spain 
between 2004 and 2008 surpassed its proposed objectives (25). 
With this reduction yielding successful results, it was important to 
carry out a second evaluation due to the possibility that a “relax-
ation” may have occurred following the completion of AECOSAN’s 
collaboration agreement with bread manufacturers, causing a rise 
in salt content.

The study’s results include several important findings. Firstly, 
salt content is quite uniform across the different breads on sale 
in Spain. Only very slight differences were detected between dif-
ferent types of bread, especially the most popular varieties, bar-
ra-type and baguette-type breads. There was, however, a some-
what smaller amount of salt in wholemeal bread, probably due to 
the special characteristics of this type of bread, making it an even 
healthier option. A significant difference in salt content was also 
found between breads made from fresh and from frozen dough; 
nonetheless, the magnitude of this difference (0.04 g/100 g 
product) is so low that it has no practical repercussions, and 

Figure 1. 

Number of loaves of bread purchased in each Spanish Autonomous City and 
Community.
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the medians in both types of bread are equal. Similarly, and as 
expected, salt content is similar between breads purchased from 
different establishments.

Despite the limitations of the analysis of this small sample for 
comparison with the 2008 data, it seems that since the achieve-
ment of salt content reduction of over 20% in 2008, there has 
been no rise to date, with salt content remaining at the amount 
achieved following that reduction. The fact that the two studies 
followed different methodologies owes to a change in the labora-
tory method of choice since the original study; however, this does 
not influence the comparison.

Reducing salt content is one of the main aims in improving the 
quality of nutritional composition of foods. Numerous initiatives by 
governments, public authorities and other institutions aim to make 
the foods available increasingly healthy, and the continuous reduc-
tion of salt content is an important part of this (24,28-32). Salt 
reformulation actions have also been carried out in Spain; these 
have yielded results in several food groups, including industrially 
produced bread (33).

One of the main issues with reducing salt content in foods is 
the risk that they may be less accepted by consumers due to 

changes in flavour. For this reason, manufacturers may express 
concern and resistance regarding reformulation. However, it has 
been demonstrated that by making changes gradually in terms 
of quantity and time, this problem can be bypassed effectively 
(22,34,35). This study’s findings reinforce the fact that a gradual, 
significant reduction can be made with no adverse effects on 
the organoleptic properties of the product, and therefore, without 
increasing the likelihood of consumers potentially rejecting the 
food.

One limitation of this study is that the data of 2008 are not so 
complete as those of 2014, and we have not available data of the 
different types of bread. In addition, the method used in 2008 was 
chloride determination, which provides quite different estimations 
of salt content. However, for trend assessment purposes, the use 
of chlorides is valid. In addition, the small sample size in the 
subsample in 2014 that was analysed with chloride determination 
could be a limitation, but as the results of salt content in 2014 
were really homogeneous, the sample size would be enough.

The different results found depending on the method used 
(chlorides or total sodium) must warn us about the consequences 
in several aspects. For example, the salt content in the nutritional 

Table I. Description of the bread samples obtained
Type of dough Type of establishment

Fresh Frozen With on-site workroom Without on-site workroom Supermarket

n % n % n % n % n %

Type of bread

Barra 462 87.7 65 12.3 230 43.6 261 49.5 36 6.8

Baguette 379 76.1 119 23.9 211 42.4 252 50.6 35 7.0

Wholemeal 99 88.4 13 11.6 55 49.1 52 46.4 5 4.5

Total 940   197   496   565   76  

Table II. Salt content of bread in Spain, 2014 (g/100 g product)
  Median Minimum Maximum Mean SD p

Total 2.10 0.30 3.33 2.08 0.32  

Type of bread

  Barra 2.13 0.55 3.20 2.09 0.30  

  Baguette 2.10 0.88 3.33 2.09 0.30  

  Wholemeal 2.00 0.30 3.20 1.99 0.47 0.005

Type of dough

  Fresh 2.10 0.30 3.20 2.07 0.33  

  Frozen 2.10 0.88 3.33 2.12 0.26 0.041

Type of establishment

  With on-site workroom 2.10 0.73 3.05 2.07 0.31

  Without on-site workroom 2.13 0.30 3.33 2.10 0.31

  Supermarket 2.06 0.88 2.98 2.06 0.32 0.317

SD: standard deviation. p: p-value of statistical significance.
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labelling could be quite different depending on the method, and 
the food composition tables and even the nutritional recommen-
dations of salt intake could be affected as well.

The main conclusion from the study is that the quantity of salt 
in common bread (not including industrially produced breads) in 
Spain remains stable following a significant reduction.

REFERENCES

1.	 World Health Organization. Global status report on noncommunicable cisea-
ses 2014. Geneva: WHO; 2014. 

2.	 Lim SS, Vos T, Flaxman AD, Danaei G, Shibuya K, Adair-Rohani H, et al. 
A comparative risk assessment of burden of disease and injury attributa-
ble to 67 risk factors and risk factor clusters in 21 regions, 1990-2010: a 
systematic analysis for the Global Burden of Disease Study 2010. Lancet 
2015;380(9859):2224-60. 

3.	 Murray CJL, López AD. Measuring the global burden of disease. N Engl J 
Med 2013;369(5):448-57. 

4.	 World Health Organization. A global brief on hypertension. Silent killer, global 
public health crisis. Geneva: WHO; 2013. 

5.	 Banegas JR, Graciani A, De La Cruz-Troca JJ, León-Muñoz LM, Guallar-Cas-
tillón P, Coca A, et al. Achievement of cardiometabolic goals in aware hyper-
tensive patients in Spain: a nationwide population-based study. Hypertension 
2012;60(4):898-905.

6.	 Strazzullo P, D’Elia L, Kandala N-B, Cappuccio FP. Salt intake, stroke, 
and cardiovascular disease: meta-analysis of prospective studies. BMJ 
2009;339:b4567.

7.	 He FJ, MacGregor G. Salt intake and cardiovascular disease. Nephrol Dial 
Transplant 2008;23(11):3382-4. 

8.	 He F, MacGregor G. Salt, blood pressure and cardiovascular disease. Curr 
Opin Cardiol 2007;4(22):289-305. 

9.	 World Health Organization. Creating an enabling environment for population-ba-
sed salt reduction strategies: report of a joint technical meeting held by WHO and 
the Food Standards Agency, United Kingdom, July 2010. Geneva: WHO; 2010. 

10.	 He FJ, Appel LJ, Cappuccio FP, De Wardener HE, Macgregor GA. Does reducing 
salt intake increase cardiovascular mortality? Kidney Int 2011;80(7):696-8. 

11.	 World Health Organization. Reducing salt intake in populations: report of a 
WHO forum and technical meeting. Geneva: WHO; 2007.

12.	 Mozaffarian D, Fahimi S, Singh GM, Micha R, Khatibzadeh S, Engell RE, et al. 
Global sodium consumption and death from cardiovascular causes. N Engl 
J Med 2014;371(7):624-34.

13.	 Lin S, Li Y, Leung K, Huang C, Wang X. Salt processed food and gastric cancer 
in a Chinese population. Asian Pacific J Cancer Prev 2014;15:5293-8.

14.	 He FJ, Marrero NM, MacGregor G. Salt intake is related to soft drink con-
sumption in children and adolescents: a link to obesity? Hypertension 
2008;51(3):629-34.

15.	 World Health Organization. Diet, nutrition and the prevention of chronic disea-
ses. Report of a Joint WHO/FAO Expert Consultation. World Health Organiza-
tion technical report series. Geneva: WHO; 2003.

16.	 Ortega RM, López-Sobaler AM, Ballesteros JM, Pérez-Farinós N, Rodrí-
guez-Rodríguez E, Aparicio A, et al. Estimation of salt intake by 24h urinary 
sodium excretion in a representative sample of Spanish adults. Br J Nutr 
2011;105(5):787-94.

17.	 Mattes RD, Donnelly D. Relative contributions of dietary sodium sources. J 
Am Coll Nutr 1991;10(4):383-93. 

18.	 High Level Group on Nutrition and Physical Activity. EU Framework for National 
Salt Initiatives; 2008. p. 3. Available from: http://ec.europa.eu/health/archive/
ph_determinants/life_style/nutrition/documents/salt_initiative.pdf

19.	 Ministerio de Agricultura, Alimentación y Medio Ambiente. Los hogares espa-
ñoles han incrementado el consumo del pan que se sitúa en una media de 
36,12 kilos por persona y año; 2013. Available from: http://www.magrama.
gob.es/es/prensa/13.08.14 Consumo pan en hogares espa%C3%B1oles_
tcm7-291994_noticia.pdf

20.	 Serra-Majem L, Bautista-Castaño I. Relationship between bread and obesity. 
Br J Nutr 2015;113(S2):S29-35.

21.	 Ministerio de Agricultura, Alimentación y Medio Ambiente. Estudio de mer-
cado Observatorio del Consumo y la Distribución Alimentaria. Monográfico 
Pan; 2009. Available from: http://www.magrama.gob.es/es/alimentacion/
temas/consumo-y-comercializacion-y-distribucion-alimentaria/consumo_
pan_tcm7-8058.pdf

22.	 Brinsden HC, He FJ, Jenner KH, Macgregor G. Surveys of the salt content 
in UK bread: progress made and further reductions possible. BMJ Open 
2013;3(6):1-7.

23.	 Quilez J, Salas-Salvado J. Salt in bread in Europe: potential benefits of reduc-
tion. Nutr Rev 2012;70(11):666-78. 

24.	 Dunford EK, Eyles H, Mhurchu CN, Webster JL, Neal BC. Changes in the 
sodium content of bread in Australia and New Zealand between 2007 and 
2010: implications for policy. Med J Aust 2011;195(6):346-9.

25.	 Agencia Española de Consumo, Seguridad Alimentaria y Nutrición. Refor-
mulación de alimentos. Convenios y acuerdos. Available from: http://www.
aecosan.msssi.gob.es/AECOSAN/web/nutricion/ampliacion/reformulacion_
alimentos.htm

26.	 Agencia Española de Consumo, Seguridad Alimentaria y Nutrición. Plan de 
reducción del consumo de sal. Madrid: AECOSAN; 2009. Available from: 
http://www.aecosan.msssi.gob.es/AECOSAN/docs/documentos/nutricion/
jornadas_debate.pdf

27.	 Martín Cerdeño VJ. Consumo de pan en España. Distrib y Consum 2011;ene-
feb:95-9. 

28.	 World Health Organization. Global action plan for the prevention and control 
of noncommunicable diseases 2013-2020. Geneva: WHO; 2013. 

29.	 He FJ, Jenner KH, Macgregor GA. WASH-world action on salt and health. 
Kidney Int 2010;78(8):745-53.

30.	 Webster JL, Dunford EK, Hawkes C, Neal BC. Salt reduction initiatives around 
the world. J Hypertens 2011;29(6):1043-50. 

31.	 He FJ, MacGregor GA. A comprehensive review on salt and health and 
current experience of worldwide salt reduction programmes. J Hum Hyper-
tens 2009;23(6):363-84. 

32.	 Saavedra-García L, Sosa-Zevallos V, Díez-Canseco F, Miranda JJ, Berna-
bé-Ortiz A. Reducing salt in bread: a quasi-experimental feasibility study in a 
bakery in Lima, Peru. Public Health Nutr 2015;19(6):1-7.

33.	 Pérez-Farinós N, López-Sobaler AM, Robledo de Dios T, Dal Re Saavedra 
MÁ, Villar Villalba C, Ortega Anta RM. Contenido de sal de los alimentos en 
España, 2012. Madrid: Agencia Española de Consumo, Seguridad Alimentaria 
y Nutrición; 2015. 

34.	 Bolhuis D, Temme E, Koeman F, Noort M, Kremer S. A salt reduction of 50% 
in bread does not decrease bread consumption or increase sodium intake by 
the choice of sandwich fillings. J Nutr 2011;141(12):2249-55.

35.	 Quilez J, Salas-Salvado J. The feasibility and acceptability of reducing 
salt in partially baked bread: a Spanish case study. Public Health Nutr 
2016;19(6):983-7.


