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 Abstract
In 2011, the Scientific Committee of the Spanish Agency for Food Safety and Nutrition (AESAN) 

performed a risk assessment of the Spanish population’s exposure to cadmium. Since then, there 

have been updates that include the adoption of new maximum limits of cadmium content in food 

products and the completion of two new food consumption surveys carried out by AESAN: ENALIA 

(National Dietary Survey on the Child and Adolescent Population) and ENALIA-2 (National Dietary 

Survey on Adults, the Elderly and Pregnant Women).

The Scientific Committee has performed a new risk assessment of dietary exposure for the 

Spanish population to cadmium, taking into account about 3000 new occurrence data on cadmium 

in different food categories collected between 2014 and 2017 in Spain.

The estimate of the dietary intake of cadmium was performed by means of a deterministic model of 

calculation based on the mean contamination value for the lower bound (LB) and the upper bound (UB) 

of the daily consumption of each food product among different age groups (toddlers (12-35 months), 
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other children (3-9 years), adolescents (10-17 years), and adults (18-64 years)), and the assumed 

body weight for each of them.

Considering the contamination scenarios LB and UB, in both cases it has been found that 

soluble cocoa powder (215.3-215.3 µg Cd/kg), molluscs (172.8-178.5 µg Cd/kg) and chocolate and 

chocolate-based products (114.0-116.7 µg Cd/kg) are the food groups that display the highest mean 

concentration of cadmium. The main contributor to cadmium intake in adults are molluscs. Although 

there were fewer samples for analysis, soluble cocoa powder was found to be the main contributor 

to cadmium intake in age groups 3-17 years, whereas the potato contributes the highest amount of 

cadmium to the diet of toddlers aged 12-35 months. Toddlers are especially vulnerable to cadmium 

exposure, as they consume a greater amount of food in relation to their body weight. Nevertheless, 

as it is reasonable to assume that real dietary exposure to cadmium would be closer to the estimate 

derived from the use of the LB rather than the UB of contamination, it may be concluded that 

cadmium exposure is within the safety margins of safety for all population groups in Spain.

Lower dietary exposure to cadmium has been observed in Spanish adults from 2010 onwards, of 

26 % and 42 % in the lower bound and upper bound estimates, respectively, although differences in 

the quantification limits and in the food consumption data of the studies may influence these results.

For all population groups, the extreme consumption of molluscs is the main dietary source 

of cadmium. Although unlikely, any scenario of chronic exposure which includes the extreme 

consumption of any food group constitutes a risk of cadmium exposure over and above the 

established Tolerable Weekly Intake (TWI).
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1. Introduction
The International Agency for Research on Cancer (IARC, 2012) has classified cadmium (Cd) as 

carcinogenic to humans (Group 1). Likewise, in Europe, some cadmium compounds are classified 

as substances that “may cause cancer” (Category 1B) (EU, 2008).

Human exposure to cadmium is primarily (90 %) due to dietary intake of food and drinking water 

contaminated with this metal. For this reason, the European Food Safety Authority (EFSA) has 

established a Tolerable Weekly Intake (TWI) of 2.5 µg Cd/kg b.w./week (EFSA, 2011a) and maximum 

limits for cadmium content in foods have been set by Regulation (EU) No. 488/2014 (EU, 2014).

Concerns relating to the dietary exposure to cadmium have led to several assessments at the 

European level (Rose et al., 2010) (Vromman et al., 2010) (Millour et al., 2011) (Arnich et al., 2012) 

(Sand y Becker, 2012) (D’Amato et al., 2013) (Škrbić et al., 2013) (Marzec et al., 2014) (Schwarz et al., 

2014) (Barone et al., 2015) (Berglund et al., 2015) (Jean et al., 2015) (Wennberg et al., 2017) (Filippini et 

al., 2018) (Jean et al., 2018) (Suomi et al., 2018) among others, and also at the national level (Rubio et 

al., 2006) (Martí-Cid et al., 2008) (AESAN, 2011a) (Martorell et al., 2011) (Domingo et al., 2012) (Perelló 

et al., 2015) (Marín-Martínez et al., 2016) (Marín et al., 2017) (Marín et al., 2018) (Núñez et al., 2018). 

Outside the European Union, it is worth highlighting the recent evaluation by the Food and Drug 

Administration (FDA) (Spungen, 2019) and studies by (Al-Rmalli et al., 2012) (Chen et al., 2014) (Kim 

et al., 2014) (Zhong et al., 2015) (Chunhabundit, 2016) (Moon et al., 2016) (Muñoz et al., 2017) (Song et 

al., 2017) (Chen et al., 2018) (Kawada, 2018) (Huo et al., 2018) (Kim et al., 2018) (Liu et al., 2018) (Wang 

et al., 2018) (Zhang et al., 2018), among others.

The entry of cadmium into the food chain continues to be a topic of research as its reduction 

is a priority in preventing human dietary exposure to this metal (Rizwan et al., 2017) (Engbersen 

et al., 2019) (Hamid et al., 2019) (Wang et al., 2019). In highly industrialised regions, rivers polluted 

with cadmium enable the metal’s entry into irrigation systems and its accumulation in sediment. 

The high level of water-soil-plant transfer of this metal enables its appearance as contaminant in 

several foods. The use of phosphate fertilisers has also contributed to the presence of cadmium 

concentrations in soil (Pan et al., 2010). 

Although the gastrointestinal absorption of cadmium is only 5 %, this metal is accumulated mainly 

in the liver and kidneys, reaching an elimination half-life of up to 10 years in the blood. Cadmium 

content in the blood is therefore a valid marker of recent exposure (Järup and Akesson, 2009). 

The urinary excretion of cadmium depends on the concentration of this element in the blood and 

kidneys. Daily urinary and faecal excretion is estimated to be 0.007-0.009 % of the total amount, 

respectively (Kjellstrom and Nordberg, 1978) (Nordberg et al., 1985). 

With regard to its toxicity, the “itai itai” disease, attributed directly to chronic dietary exposure to 

cadmium and described in Japan, is characterised by multiple bone fractures and deformities along 

with osteomalacia, osteoporosis and renal damage (Järup et al., 1998). Although there is evidence 

that confirms cadmium as a risk factor in the development of osteoporosis (U.S. Department of 

Health and Human Services, 2004), a recent study (Lavado García et al., 2017) has questioned the 

impact of the dietary intake of cadmium on bone density.

The chronic toxicity of cadmium is also associated with endocrine disruptions, respiratory and 
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cardiovascular problems, renal dysfunction, calcium metabolism disorders and neurotoxicity. 

Cadmium is considered an endocrine disruptor due to its capacity to bind to oestrogen receptors 

and to mimic oestrogen action (Darbre, 2006) (Buha et al., 2018). Nevertheless, the kidney stands 

out as being the target organ after cadmium exposure, and renal damage is characterised by the 

accumulation of cadmium in the cells of the proximal tubular cells, causing a decrease in the 

glomerular filtration rate, and eventually renal failure. The first sign of cadmium poisoning is a 

renal tubular lesion followed by glomerular lesions leading to increased urinary excretion of low 

molecular weight proteins (WHO, 1992) (Järup and Akesson, 2009) (Saturug et al., 2010) (Chen et 

al., 2018) (Kawada, 2018) (Starug, 2018). Currently, there are concerns regarding cadmium content 

in some nanomaterials used in biology, medicine, engineering, and consumer products, as greater 

bioaccumulation in renal tissue and nephrotoxicity have been observed (Werlin et al., 2011). The 

kidney is the target organ of toxicity for nanoparticles, thus exacerbating the toxicity of nanoparticles 

that contain cadmium (Rana et al., 2018). 

There is evidence that exposure to cadmium may lead to prostate and breast cancer even in the 

post-menopausal stage (Waalkes, 2003) (Julin et al., 2012). Additionally, cadmium may play a role 

in the development of other types of cancer such as testicular cancer, bladder, pancreatic and 

gallbladder cancer (Huff et al., 2007), endometrial and lung cancer (Nawrot et al., 2015) although a 

recent meta-analysis has questioned the relevance of cadmium in the latter case.

Within Spain, in 2011 the Scientific Committee of the Spanish Agency for Food Safety and Nutrition 

(AESAN) performed a risk assessment of the Spanish population’s exposure to cadmium based on 

concentrations detected in foods (between 2000 and 2010) and the patterns of consumption of the 

Spanish population (adults and children aged 7-12 years) (AESAN, 2011a). 

Since 2011, there have been a series of updates both at the European and the national level, which 

include the adoption of new maximum limits on cadmium content in food products, Regulation (EU) 

No. 488/2014 (EU, 2014), and two new surveys conducted by AESAN on food consumption: ENALIA 

(National Dietary Survey on the Child and Adolescent Population) and ENALIA 2 (National Food 

Survey on Adults, the Elderly and Pregnant Women).

Given that AESAN possesses nearly 3000 new data points on the presence of cadmium in 

different food categories compiled between 2014 and 2017 in Spain, the Scientific Committee has 

been requested to conduct a new risk assessment of the Spanish population’s dietary exposure to 

cadmium, taking these new data into consideration, in order to provide a more updated perspective 

on the situation.

2. Risk assessment: background
Within Spain, the AESAN’s risk assessment of 2011 examined cadmium concentrations in 5493 food 

samples collected between 2000 and 2010. The foods were grouped into 15 categories following the 

FoodEx classification system used in the EFSA’s Concise European Food Consumption Database 

(EFSA, 2008). The number of samples with cadmium concentrations lower than the LOD (limit of 

detection) was 2156 (39.2 %).

Cadmium exposure in adults was estimated by taking into consideration the mean consumption of 
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foods revealed by the National Survey of Dietary Intake in Spain (ENIDE) (AESAN, 2011b), whereas 

in the case of children (7-12 years), the mean consumption obtained from the report on the “Spanish 

diet model to ascertain consumer exposure to chemical substances” was used (AESAN, 2006).

Given that 9 out of 15 categories of the foods under consideration had a large number of samples 

(>60 %) with cadmium content lower than the LOD, the upper bound and lower bound were set 

according to the recommendations of GEMS/Food (Global Environment Monitoring System/Food 

Contamination Monitoring and Assessment Programme) (WHO, 2003). 

The results obtained demonstrated that the mean exposure for adults (total population) in Spain 

was 1.155-2.85 µg Cd/kg b.w./week for “consumers only” and 2.06-3.95 µg Cd/kg b.w./week for 

“extreme consumers”. Children (7-12 years) displayed a mean weekly exposure of 1.87-4.29 µg 

Cd/kg b.w. (Table 1). This estimated mean exposure to cadmium for Spain in 2011 was lower than 

the Tolerable Weekly Intake (TWI) of 2.5 µg Cd/kg b.w./week established by the EFSA (2011a) with 

regard to the lower bound (LB) but exceeded the upper bound (UB) for both the “total population” 

and “consumers only”. In the case of “extreme consumers”, the TWI value could be doubled, 

likewise in the case of children aged 7-12. There were no appreciable differences between the 

“total population” and “consumers only” given that the greatest cadmium contribution was from 

food groups with a very high percentage of “consumers only”. The food groups mainly responsible 

for cadmium dietary exposure were, in descending order “Fish and seafood”, “Grains and grain-

based products”, “Meat and edible offal” and “Vegetables, nuts and legumes”.

Table 1. Estimates of cadmium dietary exposure in the Spanish population within the period 2000-2010

Intake
(µg Cd/kg b.w./week)

Total population

Intake
(µg Cd/kg b.w./week)

Consumers only 

Intake
(µg Cd/kg b.w./week)
Extreme consumers

Adults Children
(7-12 years) Adults Adults

1.155 (LB)
2.849 (UB)

1.87 (LB)
4.29 (UB)

1.281 (LB)
3.346 (UB)

2.06 (LB)
3.95 (UB)

Source: (AESAN, 2011a).

Likewise, following the European Commission’s directives, in 2011, AESAN published a series of 

“Recommendations regarding the consumption of crustaceans to reduce cadmium exposure” (AESAN, 2011c).

At the European level, in 2012, the EFSA conducted an assessment of the European population’s 

dietary exposure to cadmium. It analysed data on the presence of cadmium in 178 541 samples 

collected by 22 Member States of the European Union (including Spain) between the years 2003 and 

2011 (EFSA, 2012). Results with a limit of detection higher than 100 µg/kg or a limit of quantification 

higher than 200 µg/kg were excluded and the foods were grouped according to the FoodEx2 

classification system (EFSA, 2011b). The mean level of cadmium was higher than 100 µg/kg in 13 

out of 144 specific food categories. The results obtained by the EFSA (2012) demonstrated that the 

mean exposure of the European population (middle bound) was 2.04 µg Cd/kg b.w./week and 3.66 µg 

Cd/kg b.w./week for the 95th percentile. The highest and lowest levels of cadmium exposure were 
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detected in toddlers and that of the elderly, respectively (Table 2). The estimates of dietary exposure 

in children and adults (95th percentile) confirmed that the established TWI of 2.5 µg Cd/kg b.w./week 

might be exceeded (EFSA, 2012).

Table 2. Estimates of cadmium dietary exposure in the Spanish population for different age groups within the 
period 2003-2011

Age groups N*

Dietary exposure to Cd Mean 
consumption

(µg Cd/kg b.w./week)

Dietary exposure to Cd
95th percentile

(µg Cd/kg b.w./week)

LB MB UB LB MB UB

Infants (0-12 months) 876 1.97 2.74 3.50 4.97 6.56 8.42

Toddlers (1-3 years) 1597 3.80 4.85 5.90 6.76 8.19 9.84

Other children (3-10 years) 8468 3.23 3.96 4.69 5.55 6.58 7.66

Adolescents (10-18 years) 6329 1.87 2.20 2.54 3.66 4.17 4.70

Adults (18-65 years) 30 788 1.41 1.70 1.98 2.72 3.09 3.50

Elderly (65-75 years) 4056 1.30 1.56 1.82 2.47 2.82 3.18

Very elderly (>75 years) 1614 1.38 1.63 1.89 2.56 2.87 3.21

Adjusted mean 1.68 2.04 2.39 3.17 3.66 4.18

*N: number of participants in the consumer surveys. Source: (EFSA, 2012).

The food groups that had the greatest impact on European dietary exposure to cadmium were 

“Cereals and cereal products” (26.9 %), “Vegetables and vegetable products” (16.0 %), and “Starchy 

roots and tubers” (13.2 %). A more detailed look at the food categories reveals potatoes (13.2 %), 

bread and rolls (11.7 %), fine bakery wares (5.1 %), chocolate products (4.3 %), leafy vegetables (3.9 

%) and molluscs (3.2 %) to be the biggest contributors to cadmium dietary exposure (EFSA, 2012). 

3. Risk assessment: the situation in Spain (2014-2017)
The purpose of this report is to assess the Spanish population’s exposure to cadmium based on 

food consumption data published by ENALIA and ENALIA 2, both included in the Comprehensive 

European Food Consumption Database of the EFSA (2020), and the current data on cadmium content 

in foods. The total number of data points on cadmium in foods utilised in this study ascends to 2965 

and all of them correspond to the official control programme conducted by the autonomous regions 

and the Sub-Directorate General for Foreign Health, by means of atomic absorption spectrometry 

and inductively coupled plasma mass spectrometry, for the period 2014-2017.

3.1. Cadmium content in foods

The data to be processed have been distributed into 16 food groups based on the FoodEx2 

classification system of the EFSA. This system used by the EFSA’s Comprehensive European Food 

Consumption Database divides foods into 21 main categories (EFSA, 2011b). The most represented 

food groups in this study are “Fish” and “Seafood” (38.6 % and 16.7 %, respectively), “Meat and 



7

revista del com
ité científico nº 33

AESAN Scientific Committee: Risk assessment of dietary exposure to cadmium for the Spanish population

meat products” (12.0 %) and “Vegetables and vegetable products” (11.7 %). The least represented 

food groups in this study (<1 %) are “Milk and dairy products”, “Fats and oils and primary derivatives 

thereof”, “Fruit and vegetable juices and nectars ”, “Alcoholic beverages”, “Coffee, cocoa, tea and 

infusions” and “Sugar and similar, confectionery and water-based sweet desserts”. Additionally, 

the study includes 57 samples of “Food products for young population” (Table 3).

Table 3. Food groups and number of samples tested for cadmium

Food groups N Representativeness (%)

Grains and grain-based products 221 7.5

Vegetables and vegetable products 346 11.7

Starchy roots or tubers and products thereof 39 1.3

Legumes, nuts, oilseeds and spices 55 1.9

Meat and meat products 357 12.0

Fish 1145 38.6

Seafood 495 16.7

Fruit and fruit products 127 4.3

Milk and dairy products 2 0.1

Fats and oils and primary derivatives thereof 3 0.1

Fruit and vegetable juices and nectars 6 0.2

Water and water-based beverages 64 2.2

Alcoholic beverages 8 0.3

Coffee, cocoa, tea and infusions 7 0.2

Sugar and similar, confectionery and water-based 
sweet desserts 33 1.1

Food products for young population 57 1.9

Total 2965 100

As the maximum limits for some foods have been raised in accordance with Regulation (EU) No. 

488/2014 (EU, 2014), it is possible that Spanish laboratories for official controls have adjusted their 

analysis techniques to these new maximum limits (ML) and, therefore, the limit of detection (LOD) 

and the limit of quantification (LOQ) of this assessment for some foods may be higher than the LOD 

and LOQ of the techniques used during the period 2000-2010.

For the period 2014-2017, the frequency of quantification is 32.8% (973 samples). The LOQ values 

for the food samples included in this study range between 0.63 µg/kg (drinking water) and 200 µg/kg 

(processed and canned fish), although in 89.3 % of the samples, the LOQ value is within the range 

of 10-20 µg/kg. 

The groups of “Coffee, cocoa, tea and infusions”, “Seafood” and “Starchy roots or tubers and 

products thereof” contain the largest percentage of samples with cadmium content higher than 

the LOQ (100 %, 67.7 % and 64.1 %, respectively), followed by “Sugar and similar, confectionery 
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and water-based sweet desserts” (57.6 %), “Legumes, nuts, oilseeds and spices” (36.4 %), “Fish” 

(36.2 %), “Foods products for young population” (22.8 %) and “Vegetables and vegetable products” 

(24.6 %). In the rest of the food groups, cadmium exceeding the LOQ was detected in less than 

10 % of the samples. Specifically, it must be mentioned that some food types display a frequency 

of quantification of cadmium higher than 60 % (Processed or preserved vegetables, potatoes 

and molluscs), and especially chocolate and chocolate products, liver and cocoa powder with a 

frequency of quantification of 73.1, 76.9 and 100 %, respectively (Table 4).

Given that a high percentage of food samples display a cadmium content lower than the LOQ, 

the mean contamination value corresponding to the lower bound (LB) and upper bond (UB) has 

been calculated where values lower than the LOQ have been replaced with zero or the LOQ value, 

respectively (Table 4).

Table 4. Frequency of quantification and mean cadmium content expressed as lower bound (LB) and upper 
bound (UB) in different food groups for the period 2014-2017

Food groups N >LOQ
(%)

LOQ
(µg/kg)

LB
(µg/kg)

UB
(µg/kg)

Grains and grain-based products 221 9.0 10-25 2.9 15.0

Cereals and cereal primary 
derivatives 192 6.3 10-25 2.2 14.4

Bread and similar products 24 29.2 10-20 6.8 19.3

Breakfast cereals 5 20.0 10-20 8.0 20.0

Vegetables and vegetable 
products 346 24.6 10-40 8.7 20.9

Bulb vegetables 14 28.6 10-20 3.6 12.9

Fruiting vegetables 84 4.8 2-20 0.8 13.9

Leafyy vegetables 115 30.4 2-20 10.7 23.0

Stem vegetables 6 0.0 10-20 0.0 15.0

Fungi 84 42.9 10-40 17.0 29.1
Root and tuber vegetables 
(excluding starchy-) 21 14.3 2-20 4.1 13.2

Legumes with pod 6 0.0 10 0.0 10.0

Flowering brassica 13 7.7 10-20 0.8 16.2

Processed or preserved 
vegetables 3 66.7 20 44.7 51.3

Starchy roots or tubers and 
products thereof 39 64.1 10-20 18.2 24.0

Potatoes 39 64.1 10-20 18.2 24.0

Legumes, nuts, oilseeds and 
spices 55 36.4 10-100 39.3 76.6

Legumes and fresh seeds 1 0.0 10 0.0 10.0

Dried legumes seeds 3 0.0 10-25 0.0 20.0
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Table 4. Frequency of quantification and mean cadmium content expressed as lower bound (LB) and upper 
bound (UB) in different food groups for the period 2014-2017

Spices (paprika) 50 40.0 20-100 43.2 82.4

Processed legumes, nuts, oilseeds 
and spices 1 0.0 20 0.0 20.0

Meat and meat products 357 7.8 10-60 4.1 21.5

Poultry meat 49 0.0 10-60 0.0 14.9

Mammals 282 2.8 10-60 0.5 19.6

Liver 26 76.9 10-50 50.6 55.2

Fish 1145 36.2 10-200 23.9 36.1

Fish (meat) 876 31.4 10-200 17.1 28.8

Processed and canned fish 269 52.0 10-200 46.3 57.2

Seafood 495 67.7 10-200 130.9 137.8

Crustaceans 162 53.1 10-100 44.8 53.9

Molluscs 333 74.8 10-200 172.8 178.5

Fruit and fruit products 127 4.7 1-40 0.3 14.4

Fruit used as fruit 108 5.6 1-20 0.3 13.4

Processed fruit products products 19 0.0 10-40 0.0 20.5

Milk and dairy products 2 0.0 12 0.0 12.0

Goat’s milk 2 0.0 12 0.0 12.0

Fats and oils and primary 
derivatives thereof 3 0.0 10 0.0 10.0

Olive oil 3 0.0 10 0.0 10.0

Fruit and vegetable juices and 
nectars  6 0.0 10-20 0.0 13.0

Water and water-based beverages 64 0.0 0.63-4 0.0 1.3

Drinking water 63 0.0 0.63-1.3 0.0 1.2

Water based beverages 1 0.0 4 0.0 4.0

Alcoholic beverages 8 0.0 1-30 0.0 19.5

Coffee, cocoa, tea and infusions 7 100.0 10 215.3 215.3

Cocoa powder 7 100.0 10 215.3 215.3

Sugar and similar, confectionery 
and water-based sweet desserts 33 57.6 1-100 89.8 96.2

Sugar and other sweetening 
ingredients 3 0.0 1-100 0.0 34.0

Chocolate and chocolate products 26 73.1 10-12 114.0 116.7

Water-based sweet desserts 4 0.0 10 0.0 10.0
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Table 4. Frequency of quantification and mean cadmium content expressed as lower bound (LB) and upper 
bound (UB) in different food groups for the period 2014-2017

Foods products for young 
population 57 22.8 2-20 3.4 9.1

Follow-on formulae 18 5.6 2-10 0.1 3.7

Processed cereal-based food for 
infants and young children 23 47.8 4-10 7.8 12.7

Ready-to-eat meal for infants and 
young children 16 6.3 2-20 0.6 10.3

Total 2965 32.8 0.63-200 - -

In both contamination scenarios (LB and UB) a similar pattern is observed where “Coffee, cocoa, 

tea and infusions” (215.3-215.3 µg Cd/kg), “Seafood” (130.9-137.8 µg Cd/kg) and “Sugar and 

similar, confectionery and water-based sweet desserts” (89.8-96.2 µg Cd/kg) are the food groups 

with the highest levels of cadmium content, followed by “Legumes, nuts, oilseeds and spices” 

(39.3-76.6 µg Cd/kg). 

A detailed analysis by food type reveals four levels of contamination (considering the concentration 

of cadmium expressed as LB):  

•	 >200 µg/kg (cocoa powder).

•	 100-200 µg/kg (molluscs, chocolate and chocolate products).

•	 10-100 µg/kg (liver, processed and canned fish, crustaceans, processed or preserved vegetables, 

paprika, potatoes, fish (meat), fungi and leafyy vegetables).

•	 <10 µg/kg (rest of the foods).

In the most conservative contamination scenario (UB), the mean cadmium content ranges between 

1.2 µg Cd/kg (drinking water) and 215.3 µg Cd/kg (cocoa powder). 

The group of “Foods products for young population” has a mean concentration level of 3.4-9.1 µg 

Cd/kg. Of note is the mean concentration detected in processed cereal-based food for infants and 

young children (7.8-12.7 µg Cd/kg), compared with ready-to-eat meal for infants and young children 

(0.6-10.3 µg/kg) and follow-on formulae (0.1-3.7 µg/kg).

3.2 Assessment of the dietary exposure of cadmium 

The dietary exposure to cadmium has been estimated by means of a deterministic calculation 

based on the mean value of cadmium concentration corresponding to the lower bound (LB) and 

upper bound (UB) of the daily consumption of each food by different age groups (12-35 months 

(toddlers), 3-9 years (other children), 10-17 years (adolescents)  and 18-64 years (adults)) and the 

assumed body weight for each (13 kg, 28 kg, 53 kg and 73.2 kg, respectively). The data on the daily 

consumption of foods has been obtained from the ENALIA survey for population groups between 

the ages of 1 and 17 years (grouped into intervals of 12-35 months, 3-9 years and 10-17 years), and 

the ENALIA 2 survey for the 18-64 age group, both included within the Comprehensive European 
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Food Consumption Database of the EFSA (2020). 

When estimating cadmium dietary exposure, two possible scenarios have been considered:

•	 Mean consumption scenario: calculated on the basis of the mean consumption of each food 

for the “total population”. “Total population” refers to the population included in the sample for 

each age group (regardless of whether they have consumed a food or a food group).  

•	 Extreme consumption scenario: calculated on the basis of the extreme consumption data (95th 

Percentile) of “consumers only” (population included in the sample for each age group that has 

consumed a food or food group) for the two types of foods that are the biggest contributors to 

the intake and the mean consumption data of the “total population” for the rest of the foods.

Figures 6.1-6.4 (of the Annex) display the contribution of the different food groups analysed to 

the estimated daily cadmium intake in the Spanish population for each of the four age segments 

considering the lower bound (LB) of cadmium concentration. 

3.2.1 Assessment of cadmium exposure in the adult population (18-64 years)

Table 5.1 (of the Annex) displays the estimated daily cadmium intake values for the lower (LB) 

and upper bounds (UB) respectively, calculated for the Spanish adult population (18-64 years) 

considering the mean consumption and extreme consumption (P95) for the “total population” as 

well as for “consumers only”. 

3.2.1.1 Mean consumption scenario

In the mean consumption scenario, the cadmium intake for the “total population” of adults aged 

18-64 years (73.2 kg body weight according to ENALIA) is estimated at an interval of 0.33 (LB) to 1.18 

(UB) µg/kg b.w./week. This intake is the result of the sum of contributions from different food groups 

without there being a clear and specific dietary source (Table 5.1). Previously in 2011, AESAN 

had estimated the intake of the Spanish adult population at 1.155 (LB) - 2.849 (UB) µg Cd/kg b.w./

week, and in 2012, the EFSA estimated the intake of the European adult population in the mean 

consumption scenario as 1.68 (LB) - 2.39 (UB) µg Cd/kg b.w./week. 

Table 6.1 displays the contribution of each food group to the daily cadmium intake for adults (18-64 

years) for the two contamination scenarios (LB and UB). 

In the case of the lower bound (LB) of concentration, the food group that is the greatest contributor 

to the dietary exposure of cadmium is “Fish and Seafood” (31.1 %). “Seafood” constitutes 24.5 % of 

the intake where molluscs make up 23.1% and within this category, squid is responsible for 18.2 % 

of the estimated intake in the LB.

In second place, we have the “Starchy roots or tubers and products thereof” food group, and 

more specifically, the potato is responsible for 21.6 % of the total cadmium intake.

The group of “Vegetables and vegetable products” is responsible for 18.2 % of the intake, with the 

main contributors being leafy vegetables (6.6 %); within the food group of “Grains and grain-based 

products (15.4 %), white wheat bread contributes 14.7 % of cadmium intake.
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It must be pointed out that those foods that display high concentrations of cadmium do not 

contribute significantly to the daily cadmium intake in the LB owing to their low consumption within 

this age group (18-64 years), as in the case of cocoa powder (6.6 %), chocolate and chocolate 

products (3.7 %), fungi (2.0 %), crustaceans (1.4 %), liver (0.6 %) and spices (0.0 %).

If we consider the most conservative contamination scenario (upper bound of concentration, 

UB), then we observe certain differences in the percentage-based contribution of the food groups 

to the daily cadmium intake in adults, with regard to the results obtained when applying the lower 

bound (LB) of contamination. Generally, when the UB is applied, a more homogenous contribution 

to the intake is observed, given the low frequency of quantification in different food groups 

which means that on many occasions, LOQ values are applied to the cadmium intake estimate. 

“Vegetables and vegetable products” and “Fruit and fruit products” with contributions of 19.1 % 

and 15.3 %, respectively, to the intake in the UB, are the two food groups that contribute the most 

to cadmium dietary exposure in adults, followed by “Fish and Seafood” (13.7 %), “Grains and grain-

based products” (13.3 %) and “Meat and meat products” (12.5 %) (Table 6.1).

3.2.1.2 Extreme consumption scenario

Considering extreme consumption values (P95) for all food groups in the “total population” of adults, 

a cadmium intake of 1.24 (LB) and 5.21 (UB) µg Cd/kg b.w./week is estimated. This maximum intake 

is logically higher than that estimated in the mean consumption scenario (0.33-1.18 µg Cd/kg b.w./

week) and is similar to that estimated by the EFSA in 2012 for adults in the P95 (3.17 (LB) and 4.18 

(UB) µg Cd/kg b.w./week) (Table 5.1). 

The intake values calculated for adult “consumers only” (P95) have a different profile to that 

observed in the mean consumption scenario. In this case, the highest intake values are associated 

with the extreme consumption of “Fish” and “Seafood” (48.05 (LB) - 88.35 (UB) µg Cd/day), followed 

by “Vegetables and vegetable products” (4.41 (LB) - 36.58 (UB) µg Cd/day) (Table 5.1).

If we assume an extreme consumption (P95) for all food groups in the “total population”, this 

would lead to an estimate of daily intake in a highly improbable scenario. For this reason, the 

extreme consumption scenario of exposure is based on the maximum intake calculated from the 

P95 consumption data of “consumers only” for the two food types that are the biggest contributors 

to the total cadmium intake (molluscs and potatoes), and from the mean consumption data for 

the “total population” for the rest of the foods. This scenario estimates a cadmium intake ranging 

between 3.07 and 4.12 µg Cd/kg b.w./week (Table 7).

3.2.2 Assessment of cadmium dietary exposure in children and adolescents

Tables 5.2, 5.3 and 5.4 display the intake values calculated for children and adolescents in the 

age groups of 12-35 months (toddlers), 3-9 years (other children) and 10-17 years (adolescents) 

respectively, considering mean consumption and extreme consumption (P95) for both the “total 

population” and “consumers only”. According to ENALIA, the body weights considered for each 

age group are 13 kg for toddlers, 28 kg for other children, and 53 kg for adolescents.
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3.2.2.1 Mean consumption scenario

Within the mean consumption scenario, cadmium intake is estimated at 1.37-4.60 µg Cd/kg b.w./

week for the “total population” of toddlers (Table 5.2); 1.18-2.96 µg Cd/kg b.w./week for the “total 

population” of other children (Table 5.3) and 0.76-1.93 µg Cd/kg b.w./week for the “total population” 

of adolescents (Table 5.4). In its assessment of the dietary exposure of the Spanish population aged 

7-12 years between 2000 and 2010, AESAN (2011) estimated the intake in the mean consumption 

scenario to be 1.87 (LB) - 4.29 (UB) µg Cd/kg b.w./week.

Tables 6.2, 6.3 and 6.4 display the contribution of each food group to the daily cadmium intake for 

the two contamination scenarios (LB and UB). 

3.2.2.1.1 Children aged 12-35 months (toddlers)
For toddlers (Table 6.2), the food group that is the biggest contributor to cadmium dietary exposure in 

the lower bound (LB) is “Starchy roots or tubers and products thereof” (potatoes) which represents 

38.8 % of the cadmium dietary intake. Within this age group, cocoa powder is also responsible for 

20.4 % of the cadmium dietary intake.

Within the “Fish and Seafood” group, molluscs are responsible for 16.5 % of the total intake, and 

this intake is linked mainly to the consumption of squid (12.2 %).

It must be highlighted that “Foods products for young population” which include follow-on 

formulae, processed cereal-based food for infants and young children and ready-to-eat meal for 

infants and young children, are not significant contributors to the daily cadmium intake in this 

population group (6.3 %), owing to their low contamination levels.

In the most conservative contamination scenario (upper bound, UB) the food groups with lower 

frequency of quantification beyond the LOQ acquire greater importance in the percentage-based 

contribution to the daily cadmium intake. Thus, in addition to “Starchy roots or tubers and products 

thereof” (15.3 %), the groups of “Fruit and fruit products” with 16.6 %; “Vegetables and vegetable 

products” with 12.2 %; and “Meat and meat products” with 11.2 % of the total intake, are the most 

significant groups. Within the group of “Foods products for young population” (13.2 %), it is worth 

highlighting the contribution of ready-to-eat meals with 6.3 % of the total cadmium intake in toddlers 

(Table 6.2).

3.2.2.1.2 Children aged 3 to 9 years (other children)
For other children (Table 6.3) the food types that contribute the most to cadmium dietary exposure 

in the case of the lower bound (LB) are cocoa powder (30.4 %) and molluscs (21.2 %). Likewise, 

potatoes are also a significant contributor to the total intake with 19.3 %. The group of “Grains and 

grain-based products” provides 11.0 % of the intake, with the most noteworthy being white wheat 
bread at 8.9 %. 

In the most conservative contamination scenario (UB), cocoa powder is also one of the main 

food types that contribute to the total cadmium intake, providing 12.1 %, along with “Vegetables and 

vegetable products” with 13.2 %, “Fruit and fruit products” with 12.9 % and “Grains and grain-based 

products” with 12.8 %. For this population group and within this contamination scenario, “Starchy 
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roots or tubers and products thereof” make a lower contribution of up to 10.1 % of the total intake. 

Molluscs contribute 8.7 %, and Fish (meat) with a contribution of 5.5 % are the highest contributors 

to cadmium intake in the “Fish and Seafood” group (15.3 %) in this UB scenario (Table 6.3).

3.2.2.1.3 Adolescents (10-17 years)
For adolescents (Table 6.4) the food group that contributes the most to cadmium dietary exposure in 

the case of the lower bound (LB) is “Fish and Seafood” (27 %), where molluscs (21.2 %) represent a 

significant amount, especially squid (16.7 %). Other foods that contribute significantly to cadmium 

intake are cocoa powder with 25.8 % and potatoes with 19 %. In “Grains and grain-based products” 
white wheat bread provides 12.8 % of the total cadmium intake. “Legumes, nuts, oilseeds, spices”, 

“Meat and meat products”, “Fats and oils and primary derivatives thereof”, “Water and water-

based beverages” and “Foods products for young population” do not contribute cadmium in the LB 

scenario.

In the case of the most conservative contamination scenario (UB), “Grains and grain-based 

products” is the food group that contributes the greatest amount of cadmium to the diet of 

adolescents, reaching 16.7 % of the total intake owing to the 13.1 % provided by bread and similar 

products (Table 6.4)

3.2.2.2 Extreme consumption scenario 
3.2.2.2.1 Children 12-35 months (toddlers)
For toddlers, considering extreme consumption values (P95) in the “total population” (Table 5.2), it is 

observed that mean cadmium intake ranges between 5.38 (LB) and 19.60 (UB) µg Cd/kg b.w./week. 

Similar to adults, this maximum intake is considerably higher than the intake of 1.37 (LB) - 4.60 (UB) 

µg Cd/kg b.w./week estimated in the mean consumption scenario (Table 5.2).

The EFSA assessment of 2012 estimated cadmium intake for toddlers with body weight 13 kg in 

the P95 scenario, to be 6.76 µg Cd/kg b.w./week (12.55 µg/day) in the LB, and 9.84 µg Cd/kg b.w./week 

(18.27 µg/day) in the UB (EFSA, 2012). Therefore, in the extreme consumption scenario, the Spanish 

toddlers´ population presents a dietary intake similar to the European intake.

The highest values of cadmium dietary intake in the “total population” of toddlers are those 

associated with an extreme consumption (P95) of “Starchy roots or tubers and products thereof” 

(potatoes) (2.85 (LB) - 3.76 (UB) µg Cd/day), “Fish and Seafood” (2.77 (LB) - 4.95 (UB) µg Cd/day), and 

“Coffee, cocoa, tea and infusions (cocoa powder)” (2.34 (LB) - 2.34 (UB) µg Cd/day). An extreme 

consumption of “Vegetables and vegetable products” and “Grains and grain-based products” for 

the “total population” of this age group entails an intake of 1.05 (LB) - 4.8 (UB) and 0.19 (LB) - 1.27 

(UB) µg Cd/day, respectively (Table 5.2). 

In toddlers “consumers only” (P95), the highest cadmium intakes (LB-UB) are associated with the 

extreme consumption of the food groups “Fish and Seafood” (30.16 (LB) - 54.28 (UB) µg Cd/day) and 

“Vegetables and vegetable products” (4.7 (LB) - 18.38 (UB) µg Cd/día), and by food types to squid 

(7.65 (LB) - 7.75 (UB) µg Cd/day), cocoa powder (3.77 (LB) - 3.77 (UB) µg Cd/day) and potatoes (2.94 

(LB) - 3.87 (UB) µg Cd/day) (Table 5.2).



15

revista del com
ité científico nº 33

AESAN Scientific Committee: Risk assessment of dietary exposure to cadmium for the Spanish population

When estimating the maximum intake in the extreme consumption scenario, the P95 consumption 

data of “consumers only” for the two food types that are the biggest contributors to cadmium intake 

in the population group has been used: (cocoa powder and potatoes) and the mean consumption 

data of the “total population” of 12-35 months for the rest of the foods. This scenario estimates a 

cadmium intake ranging between 4.17 and 7.72 µg Cd/kg b.w./week (Table 7).

3.2.2.2.2 Children aged 3-9 years (other children)
Considering extreme consumption values (P95) for the “total population” (Table 5.3), the cadmium 

intake is estimated at 17.42 (LB) - 49.85 (UB) µg Cd/day or (4.36-12.46 µg Cd/kg b.w./week), once 

again, this is up to four times of the estimated intake for the mean consumption (4.71-11.85 µg Cd/

day or 1.18-2.96 µg Cd/kg b.w./week).

In the case of “consumers only” (P95), the food group “Fish and Seafood” is in first place, 

contributing 63.65-103 µg Cd/day in the LB and UB scenarios, respectively (Table 5.3). 

For intake estimate in the extreme consumption scenario, the P95 consumption data of “consumers 

only” for cocoa powder and molluscs and the mean consumption data of the “total population” of 

3-9 years for the rest of the foods has been used. This scenario estimates a cadmium intake ranging 

between 12.02 and 14.50 µg Cd/kg b.w./week (Table 7).

3.2.2.2.3 Adolescents 10-17 years
Taking extreme consumption values (P95) for the “total population”, the cadmium intake is estimated 

at 20.05 (LB) - 57.82 (UB) µg Cd/day for the adolescent population with an mean body weight of 54 kg, 

that is to say, 2.65 (LB) - 7.64 (UB) µg Cd/kg b.w./week. In line with what has been observed for the 

previous population groups, this maximum intake is almost four times the estimated intake of 5.78 

(LB) - 14.58 (UB) µg Cd/day for the mean consumption scenario for adolescents (Table 5.4).

Similar to children aged 3-9 years, the extreme consumption of molluscs is also responsible for 

the most elevated cadmium intake in the case of “consumers only” in adolescents with 36.58 (LB) 

- 38.58 (UB) µg Cd/day.

To estimate the intake in the extreme consumption scenario, the P95 consumption data of 

“consumers only” for cocoa powder and molluscs has been used, and the mean consumption data 

of the “total population” of adolescents for the rest of the foods. This scenario estimates a cadmium 

intake ranging between 5.85 and 7.3 µg Cd/kg b.w./week (Table 7).

3.3 Risk characterisation

The risk characterisation (Table 7) has been performed in relation to the current Tolerable Weekly 

Intake (TWI) of 2.5 µg Cd/kg b.w./week adopted at the European level (EFSA, 2011a). 

Table 7 displays the mean intake values calculated for the entire adult, children and adolescent 

population, in different scenarios of exposure (mean and extreme consumption), as well as the 

percentage-based contribution of the food groups to the TWI, both for the LB and the UB of cadmium 

contamination. Nevertheless, in all the cases and taking into account the frequency of quantification 

of cadmium beyond the LOQ, it is reasonable to assume in this risk assessment that the real dietary 
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exposure to cadmium will be closer to the lower bound (LB) estimate of contamination than to the 

upper bound (UB).

For the adult population (18-64 years), the mean intake value calculated in the most probable 

contamination scenario (mean consumption) is below the TWI in a percentage that ranges between 

14.3 and 48.3 % of the TWI for adults (Table 7). In adolescents (10-17 years), the most probable 

cadmium dietary exposure (mean consumption) is between 30.5 and 77.0 % of the TWI. However, the 

most probable dietary intake for other children and toddlers is only below the TWI for the estimate 

of the lower bound (LB) as, at the upper bound (UB) of contamination, the estimated intake for both 

groups of children exceeds the TWI, becoming almost double for toddlers in this UB scenario (Table 7).

In the extreme consumption scenario (Table 7) the TWI is exceeded in all age groups and in both 

contamination scenarios (LB and UB). For adults, the estimated intake with the lower bound (LB) is 

1.2 times higher than the TWI and for adolescents, it is double that of the TWI. For younger groups, 

toddlers and other children, the estimated weekly intake in the extreme consumption scenario is 1.5 

and 5 times greater than the TWI, respectively.

3.4 Uncertainties

a) Analytical data:

•	 The available data is sourced from control programmes conducted by the autonomous regions 

and the Sub-Directorate General for Foreign Health, therefore the group-based distribution is 

not homogenous, as these controls are essentially meant to verify compliance with the current 

legislation.

•	 Some food groups contain a large number of individual foods or sub-groups, whereas other groups 

only have the results for a specific food. Additionally, the low number of samples for some foods 

forces us to estimate the cadmium content in the group from data that is not representative.

•	 The high number of results lower than the LOD/LOQ, 67.2 % of the total number of samples, has 

forced us to consider, following EFSA recommendations, a lower bound and upper bound estimate 

which entails a degree of uncertainty especially when, as in this assessment, the exposure in the 

upper bound is close to or exceeds the established reference values (TWI).

b) Consumption data:

•	 It is difficult to adjust consumption data with data on the presence of cadmium for some food 

groups, as the criteria used to group the foods are not usually the classification employed in the 

official control. This forces us to discard certain results, reducing the amount of available data for 

a certain food group.  



17

revista del com
ité científico nº 33

AESAN Scientific Committee: Risk assessment of dietary exposure to cadmium for the Spanish population

Conclusions of the Scientific Committee
Cadmium continues to be a prevalent food contaminant, therefore it is necessary to continually 

monitor and control its levels, as well as assess its dietary exposure. The frequency of cadmium 

quantification in foods consumed in Spain continues to be high (32.8 %). 

Within the concentration range (LB-UB), it is observed that cocoa powder (215.3-215.3 µg Cd/kg), 

molluscs (172.8-178.5 µg Cd/kg), and chocolate and chocolate products (114.0-116.7 µg Cd/kg) are 

the foods with the highest mean concentrations of cadmium. 

In general, the food groups “Fish and Seafood”, “Starchy roots or tubers and products thereof”, 

and “Coffee, cocoa, tea and infusions” contain the foods that make the biggest contribution to 

cadmium intake.

Other foods with significant, though lower, levels of cadmium are liver, processed and canned 

fish, crustaceans, processed or preserved vegetables and spices (paprika), which make a less 

significant contribution to cadmium intake. 

In adults, the main contribution to cadmium intake arises from the consumption of molluscs. 

Nevertheless, although cocoa powder has a lower number of analysed samples, it ranks as the 

food that is the biggest contributor to cadmium intake in the age groups of 3 to 17 years. In toddlers, 

the potato is the food with the highest contribution to cadmium intake. 

In the mean consumption scenario, the estimated weekly intake of cadmium between the lower 

bound (LB) and the upper bound (UB) of the range of concentrations detected in the foods is within 

the established TWI of 2.5 μg Cd/kg b.w./week. Only in toddlers and other children could the mean 

exposure exceed the TWI, if the upper bound (UB) is considered.

Toddlers constitute the group that is most vulnerable to cadmium exposure owing to their greater 

food consumption in relation to their lower body weight. Nevertheless, given that it is reasonable to 

consider that the real dietary exposure to cadmium shall be closer to the estimate derived from the 

use of the lower bound (LB) rather than the upper bound (UB), it may be concluded that cadmium 

exposure is within the safety margins for all population groups in Spain.

There has been a decrease in the dietary exposure to cadmium in the Spanish adult population, 

with regard to the estimate derived from the assessment of 2011, of 26 % and 42 % in the estimates 

of the lower and upper bound respectively, although the differences in the limits of quantification 

and in the consumption data in the two assessments may have an effect on these differences.

For all population groups, the extreme consumption of molluscs is the main dietary source of 

cadmium. In the case of crustaceans, it must be pointed out that although the estimates display a 

cadmium contribution to the total intake that is lower than that of other foods, the contribution of this 

group may increase depending on the mode of consumption of the crustacean. In some countries, 

including Spain, “other parts” are frequently consumed, specifically those termed “dark meat”, in 

addition to “white meat”. The heads of shrimps, prawns, Norway lobsters, among others, and the bodies 

of crustaceans such as crab among others, which are also ingested/consumed, often have higher 

cadmium concentrations than the “white” parts. For this reason, this Scientific Committee deems it 

worthwhile to maintain the recommendation to limit the consumption of dark meat of crustaceans as 

mentioned by AESAN in its Recommendations regarding the consumption of crustaceans.
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Although improbable, any scenario of chronic exposure that includes the extreme consumption of 

any food group constitutes a risk of exposure above the established TWI limit.

The data on cadmium exposure for the Spanish population that is assessed here as well as the 

identification of the contributing food groups provide information to set priorities for mitigating 

exposure and directing risk management and communication.

This Committee reiterates the need to undertake estimates and assessments of the dietary 

exposure to this and other metals on the basis of the data on their presence in foods and reliable 

consumption data from different Spanish population groups. This would help to overcome the 

difficulties and uncertainties involved in making risk assessments based on a limited number of 

test results and would permit the assessment of trends regarding consumer exposure to different 

contaminants.
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Annex I

Table 5.1 Estimated daily cadmium intake in the Spanish population (18-64 years). Estimate for lower bound 
(LB) and upper bound (UB)

Food groups

Estimated Cd intake (µg/day)
(Total population)

Estimated Cd intake (µg/day)
(Consumers only)

Mean  
consumption

Consumption 
P95

Mean  
consumption

Consumption
 P95

LB UB LB UB LB UB LB UB

Grains and grain-based 
products
(White wheat bread)

0.57

(0.51)

1.65

(1.31)

1.48

(1.31)

5.26

(3.39)

1.59

(0.59)

4.90

(1.52)

3.78

(1.44)

10.86

(3.71)
Vegetables and vegetable 
products 0.63 2.36 2.73 10.38 5.61 14.02 14.41 36.58

Starchy roots or tubers 
and products thereof 0.75 0.98 2.48 3.26 1.03 1.35 2.68 3.54

Legumes, nuts, oilseeds 
and spices 0.00 0.05 0.00 0.21 0.05 1.83 0.10 3.75

Meat and meat products 0.02 1.55 0.01 8.35 8.30 15.53 9.59 24.17

Fish, seafood 1.08 1.69 3.97 6.61 21.92 48.57 48.05 88.35

Fish (meat) 0.14 0.56 0.12 2.19 7.65 29.02 11.79 42.50

Crustaceans 0.05 0.07 0.23 0.29 2.57 2.80 4.72 5.20

 Molluscs
(Squid)

0.80
(0.63)

0.82
(0.64)

3.39
(3.17)

3.43
(3.22)

9.68
(4.49)

10.42
(4.55)

27.50
(15.95)

29.03
(16.16)

Processed fish and 
seafood 0.09 0.24 0.23 0.70 2.01 6.33 4.03 11.62

Fruit and fruit products 0.06 1.89 0.42 8.87 0.47 19.45 0.82 37.34

Milk and dairy products 0.00 0.01 0.00 0.00 0.00 2.4 0.00 3.48

Fats and oils and primary 
derivatives thereof 0.00 0.15 0.00 0.33 0.00 0.16 0.00 0.33

Fruit and vegetable juices 
and nectars 0.00 0.52 0.00 2.93 0.00 5.98 0.00 8.96

Water and water-based 
beverages 0.00 0.52 0.00 2.42 0.00 1.96 0.00 4.30

Alcoholic beverages 0.00 0.60 0.00 3.77 0.00 3.04 0.00 7.86

Coffee, cocoa, tea and 
infusions
(Cocoa powder)

0.23

(0.23)

0.23

(0.23)

1.29

(1.29)

1.29

(1.29)

1.59

(0.89)

0.89

(0.89)

2.28

(2.28)

2.28

(2.28)
Sugar and similar, 
confectionery and water-
based sweet desserts      
(Dark chocolate)

0.13

(0.09)

0.16

(0.09)

0.60

(0.60)

0.77

(0.60)

2.74

(1.41)

3.24

(1.41)

5.24

(2.76)

6.39

(2.76)

Total (µg/day) 3.47 12.63 12.98 54.45 42.59 123.32 86.94 238.19

Total (µgkg b.w./week) 0.33 1.18 1.24 5.21 4.07 11.79 8.31 22.78

Mean body weight: 73.2 kg
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Table 5.2 Estimated daily cadmium intake in the Spanish population (toddlers). Estimate for lower bound (LB) 
and upper bound (UB)

Food groups

Estimated Cd intake (µg/day)
(Total population)

Estimated Cd intake (µg/day)
(Consumers only)

Mean  
consumption

Consumption 
P95

Mean  
consumption

Consumption
 P95

LB UB LB UB LB UB LB UB

Grains and grain-based 
products (Rice)

0.04
(0.02)

0.28
(0.09)

0.19
(0.1)

1.27
(0.42)

0.93
(0.06)

3.57
(0.28)

1.19
(0.14)

5.37
(0.61)

Vegetables and vegetable 
products 0.26 1.04 1.05 4.8 1.41 6.92 4.7 18.38

Starchy roots or tubers 
and products thereof 0.99 1.31 2.85 3.76 1.21 1.6 2.94 3.87

Legumes, nuts, oilseeds 
and spices 0.00 0.04 0.00 0.24 0.00 0.52 0.00 1.25

Meat and meat products 0.00 0.96 0.00 4.03 0.08 5.33 0.13 10.53

Fish, seafood 0.52 1.08 2.77 4.95 14.7 28.5 30.16 54.28

Fish (meat) 0.07 0.59 0.08 2.16 6.66 19.37 9.09 29.59

Crustaceans 0.02 0.03 0.15 0.19 0.2 0.25 0.55 0.68

 Molluscs
(Squid)

0.42
(0.31)

0.43
(0.31)

2.50
(2.29)

2.53
(2.32)

7.73
(2.65)

7.93
(2.68)

20.3
(7.65)

20.73
(7.75)

Processed fish and 
seafood 0.01 0.03 0.03 0.07 0.10 0.94 0.23 3.28

Fruit and fruit products 0.03 1.42 0.09 5.26 0.38 12.2 0.79 23.53

Milk and dairy products 0.00 0.01 0.00 0.00 0.00 3.72 0.00 3.72

Fats and oils and primary 
derivatives thereof 0.00 0.07 0.00 0.2 0.00 0.09 0.00 0.2

Fruit and vegetable juices 
and nectars 0.00 0.45 0.00 3.67 0.00 4.63 0.00 9.56

Water and water-based 
beverages 0.00 0.19 0.00 0.5 0.00 0.55 0.00 1.01

Alcoholic beverages - - - - - - - -

Coffee, cocoa, tea and 
infusions (Cocoa powder) 0.52 0.52 2.34 2.34 1.57 1.57 3.77 3.77

Sugar and similar, 
confectionery and water-
based sweet desserts 
(Milk chocolate)

0.03

(0.02)

0.04

(0.02)

0.00

(0.00)

0.05

(0.00)

2.58

(0.4)

3.03

(0.42)

4.42

(1.16)

5.22

(1.21)

Foods products for young 
population 0.16 1.13 0.71 5.33 0.46 7.17 0.9 10.91

Total (µg/day) 2.55 8.54 10 36.4 23.32 79.4 49 151.6

Total (µgkg b.w./week) 1.37 4.60 5.38 19.60 12.56 42.75 26.38 81.63

Mean body weight: 13 kg
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Table 5.3 Estimated daily cadmium intake in the Spanish population (other children). Estimate for lower bound 
(LB) and upper bound (UB)

Food groups

Estimated Cd intake (µg/day)
(Total population)

Estimated Cd intake (µg/day)
(Consumers only)

Mean  
consumption

Consumption 
P95

Mean  
consumption

Consumption
 P95

LB UB LB UB LB UB LB UB

Grains and grain-based 
products
(White wheat bread)

0.52

(0.42)

1.52

(1.10)

1.65

(1.18)

5.05

(3.04)

1.06

(0.48)

4.25

(1.24)

2.63

(1.25)

10.71

(3.24)

Vegetables and vegetable 
products 0.49 1.57 2.26 7.90 5.74 14.81 14.29 38.20

Starchy roots or tubers 
and products thereof 0.91 1.20 2.70 3.55 1.15 1.52 2.80 3.70

Legumes, nuts, oilseeds 
and spices 0.00 0.06 0.00 0.49 0.08 0.89 0.11 1.73

Meat and meat products 0.00 1.38 0.00 5.73 2.12 10.27 2.17 18.91

Fish, seafood 1.21 1.81 6.08 8.00 28.71 53.39 63.65 103.00

Fish (meat) 0.13 0.65 0.09 1.64 7.56 28.96 11.18 43.78

Crustaceans 0.06 0.07 0.26 0.33 4.76 5.26 10.58 11.68

 Molluscs
(Squid)

1.00
 (0.73)

1.03
(0.74)

5.52
(4.82)

5.59
(4.88)

16.18
(4.78)

17.46
(4.85)

41.48
(14.27)

44.29
(14.46)

Processed fish and 
seafood 0.02 0.06 0.21 0.44 0.20 1.71 0.41 3.25

Fruit and fruit products 0.02 1.53 0.13 7.81 0.40 15.57 0.86 30.34

Milk and dairy products 0.00 0.02 0.00 0.00 0.00 3.70 0.00 6.00

Fats and oils and primary 
derivatives thereof 0.00 0.11 0.00 0.26 0.00 0.12 0.00 0.27

Fruit and vegetable juices 
and nectars 0.00 0.73 0.00 5.13 0.00 5.90 0.00 10.16

Water and water-based 
beverages 0.00 0.29 0.00 1.25 0.00 0.91 0.00 1.71

Alcoholic beverages - - - - - - - -

Coffee, cocoa, tea and 
infusions (Cocoa powder) 1.43 1.43 4.04 4.04 1.94 1.94 4.31 4.31

Sugar and similar, 
confectionery and 
water-based 
sweet desserts 
(Milk chocolate)

0.12

(0.08)

0.15

(0.08)

0.54

(0.54)

0.57

(0.57)

3.25

(0.68)

3.79

(0.71)

6.00

(1.63)

7.33

(1.70)

Foods products for young 
population 0.01 0.05 0.02 0.07 0.16 2.87 0.42 5.59

Total (µg/day) 4.71 11.85 17.42 49.85 44.61 119.93 97.24 241.96

Total (µgkg b.w./week) 1.18 2.96 4.36 12.46 11.15 29.98 24.31 60.49

Mean body weight: 28 kg



revista del com
ité científico nº 33

26

AESAN Scientific Committee: Risk assessment of dietary exposure to cadmium for the Spanish population

Table 5.4 Estimated daily cadmium intake in the Spanish population (adolescents). Estimate for lower bound 
(LB) and upper bound (UB)

Food groups

Estimated Cd intake (µg/day)
(Total population)

Estimated Cd intake (µg/day)
(Consumers only)

Mean  
consumption

Consumption 
P95

Mean  
consumption

Consumption
 P95

LB UB LB UB LB UB LB UB

Grains and grain-based 
products
(White wheat bread)

0.88

(0.74)

2.43

(1.91)

2.45

(1.76)

7.42

(4.56)

2.98

(0.81)

7.56

(2.10)

7.06

(1.82)

16.68

(4.70)
Vegetables and vegetable 
products 0.57 1.70 3.08 8.58 8.10 17.80 19.25 43.50

Starchy roots or tubers and 
products thereof 1.10 1.45 3.18 4.20 1.37 1.81 3.30 4.35

Legumes, nuts, oilseeds 
and spices 0.00 0.06 0.00 0.25 0.07 0.94 0.10 2.12

Meat and meat products 0.00 1.81 0.01 6.98 0.34 10.44 0.41 21.07

Fish, seafood 1.56 2.25 6.34 8.58 31.99 61.74 60.63 106.80

Fish (meat) 0.21 0.77 0.11 1.97 10.15 35.31 14.39 51.93

Crustaceans 0.06 0.08 0.32 0.40 1.32 1.47 2.16 2.52

Molluscs
(Squid)

1.23
 (0.97)

1.26
(0.98)

5.69
(5.00)

5.76
(5.06)

15.44
(6.33)

16.57
(6.42)

36.36
(16.83)

38.58
(17.05)

Processed fish and 
seafood 0.06 0.14 0.22 0.45 5.08 8.39 7.72 13.77

Fruit and fruit products 0.05 1.78 0.41 9.77 0.51 19.38 0.92 37.16

Milk and dairy products - - - - - - - -

Fats and oils and primary 
derivatives thereof 0.00 0.14 0.00 0.34 0.00 0.15 0.00 0.35

Fruit and vegetable juices 
and nectars 0.00 0.92 0.00 5.13 0.00 7.26 0.00 14.34

Water and water-based 
beverages 0.00 0.39 0.00 1.81 0.00 1.36 0.00 2.96

Alcoholic beverages - - - - - - - -

Coffee, cocoa, tea and 
infusions (Cocoa powder) 1.49 1.49 4.31 4.31 2.16 2.16 4.84 4.84

Sugar and similar, 
confectionery and 
water-based sweet 
desserts 
(Dark chocolate)

0.13

(0.05)

0.15

(0.05)

0.27

(0.00)

0.45

(0.00)

4.67

(2.49)

5.15

(2.49)

12.34

(6.81)

13.35

(6.81)
Foods products for young 
population 0.00 0.01 0.00 0.00 0.10 3.98 0.21 4.29

Total (µg/day) 5.78 14.58 20.05 57.82 52.29 139.73 109.06 271.81

Total (µgkg b.w./week) 0.76 1.93 2.65 7.64 6.91 18.45 14.40 35.90

Mean body weight: 53 kg
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Table 6.1 Contribution of foods to cadmium intake in the adult population (18-64 years). Estimate for lower 
bound (LB) and upper bound (UB) based on the mean consumption of the “total population”

Food groups

LB UB

Cd intake
(µg/day)

% of the 
daily 

intake

Cd intake 
(µg/day)

% of the 
daily 

intake

Grains and grain-based products 0.57 15.4 1.65 13.3

Cereals and cereal primary derivatives 0.04 1.2 0.29 2.3

Bread and similar products
(White wheat bread)

0.51
(0.51)

14.7
(14.7)

1.31
(1.31)

10.6
(10.6)

Breakfast cereals 0.02 0.6 0.05 0.4

Vegetables and vegetable products 0.63 18.2 2.36 19.1

Bulb vegetables 0.04 1.2 0.18 1.5

Fruiting vegetables 0.06 1.7 0.92 7.4

Leafy vegetables 0.23 6.6 0.70 5.7

Stem vegetables 0.00 0.0 0.03 0.2

Fungi 0.07 2.0 0.10 0.8

Root and tuber vegetables (excluding starchy-) 0.03 0.9 0.10 0.8

Legumes with pods 0.00 0.0 0.06 0.5

Flowering brassica 0.00 0.0 0.04 0.3

Processed or preserved vegetables 0.20 5.8 0.23 1.9

Starchy roots or tubers and products thereof                      
(Potatoes) 0.75 21.6 0.98 7.9

Legumes, nuts, oilseeds and spices 0.00 0.0 0.05 0.4

Legumes and fresh seeds 0.00 0.0 0.01 0.1

Dried legumes seeds 0.00 0.0 0.04 0.3

Spices 0.00 0.0 0.00 0.0

Meat and meat products 0.02 0.6 1.55 12.5

Poultry meat 0.00 0.0 0.58 4.7

Mammals 0.00 0.0 0.94 7.6

Liver 0.02 0.6 0.03 0.2

Fish, seafood 1.08 31.1 1.69 13.7

Fish (meat) 0.14 4.0 0.56 4.5

Crustaceans 0.05 1.4 0.07 0.6

Molluscs
(Squid)

0.80
(0.63)

23.1
(18.2)

0.82
(0.64)

6.6
(5.2)

Processed and canned fish 0.09 2.6 0.24 1.9

Fruit and fruit products 0.06 1.7 1.89 15.3

Fruit used as fruit 0.06 1.7 1.82 14.7

Processed fruit products 0.00 0.0 0.07 0.6
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Table 6.1 Contribution of foods to cadmium intake in the adult population (18-64 years). Estimate for lower 
bound (LB) and upper bound (UB) based on the mean consumption of the “total population”

Food groups

LB UB

Cd intake
(µg/day)

% of the 
daily 

intake

Cd intake 
(µg/day)

% of the 
daily 

intake

Milk and dairy products 0.00 0.0 0.01 0.1

Milk (goat) 0.00 0.0 0.01 0.1

Fats and oils and primary derivatives thereof 0.00 0.0 0.15 1.2

Fruit and vegetable juices and nectars 0.00 0.0 0.52 4.2

Water and water-based beverages 0.00 0.0 0.52 4.2

Drinking water 0.00 0.0 0.31 2.5

Water based beverages 0.00 0.0 0.21 1.7

Alcoholic beverages 0.00 0.0 0.60 4.9

Coffee, cocoa, tea and infusions 
(Cocoa powder) 0.23 6.6 0.23 1.9

Sugar and similar, confectionery and water-based 
sweet desserts 0.13 3.7 0.16 1.3

Sugar and other sweetening ingredients (Honey) 0.00 0.0 0.03 0.2

Chocolate and chocolate products 0.13 3.7 0.13 1.1

Water-based sweet desserts 0.00 0.0 0.00 0.0

Total 3.47 100.0 12.36 100.0

Table 6.2 Contribution of foods to cadmium intake in toddlers. Estimate for lower bound (LB) and upper bound 
(UB) based on the mean consumption of the “total population”

Food groups

LB UB

Cd intake
(µg/day)

% of the 
daily 

intake

Cd intake 
(µg/day)

% of the 
daily 

intake

Grains and grain-based products 0.04 1.6 0.28 3.3

Cereals and cereal primary derivatives 0.04 1.6 0.13 1.5

Bread and similar products
(White wheat bread) 0.00 0.0 0.01 0.1

Breakfast cereals 0.00 0.0 0.14 1.6

Vegetables and vegetable products 0.26 10.2 1.04 12.2

Bulb vegetables 0.03 1.2 0.11 1.3

Fruiting vegetables 0.01 0.4 0.37 4.3

Leafy vegetables 0.08 3.1 0.17 2.0

Stem vegetables 0.00 0.0 0.04 0.5

Fungi 0.00 0.0 0.01 0.1
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Table 6.2 Contribution of foods to cadmium intake in toddlers. Estimate for lower bound (LB) and upper bound 
(UB) based on the mean consumption of the “total population”

Food groups

LB UB

Cd intake
(µg/day)

% of the 
daily 

intake

Cd intake 
(µg/day)

% of the 
daily 

intake

Root and tuber vegetables (excluding starchy-) 0.05 2.0 0.16 1.9

Legumes with pods 0.00 0.0 0.06 0.7

Flowering brassica 0.00 0.0 0.02 0.2

Processed or preserved vegetables 0.09 3.5 0.10 1.2

Starchy roots or tubers and products thereof                      
(Potatoes) 0.99 38.8 1.31 15.3

Legumes, nuts, oilseeds and spices 0.00 0.0 0.04 0.5

Legumes and fresh seeds 0.00 0.0 0.03 0.4

Dried legumes seeds 0.00 0.0 0.01 0.1

Spices -  - -  -

Legumes, nuts, seeds and processed products - - - -

Meat and meat products 0.00 0.0 0.96 11.2

Poultry meat 0.00 0.0 0.46 5.4

Mammals 0.00 0.0 0.49 5.7

Liver 0.00 0.0 0.01 0.1

Fish, seafood 0.52 20.4 1.08 12.5

Fish (meat) 0.07 2.7 0.59 6w.9

Crustaceans 0.02 0.8 0.03 0.4

Molluscs
(Squid)

0.42
(0.31)

16.5
(12.2)

0.43
(0.31)

5.0
(3.6)

Processed and canned fish 0.01 0.4 0.03 0.4

Fruit and fruit products 0.03 1.2 1.42 16.6

Fruit used as fruit 0.03 1.2 1.40 16.4

Processed fruit products 0.00 0.0 0.02 0.2

Milk and dairy products 0.00 0.0 0.01 0.1

Milk (goat) 0.00 0.0 0.01 0.0

Fats and oils and primary derivatives thereof 0.00 0.0 0.07 0.8

Fruit and vegetable juices and nectars 0.00 0.0 0.45 5.3

Water and water-based beverages 0.00 0.0 0.19 2.2

Drinking water 0.00 0.0 0.19 2.2

Water based beverages 0.00 0.0 0.00 0.0

Alcoholic beverages -   -  
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Table 6.2 Contribution of foods to cadmium intake in toddlers. Estimate for lower bound (LB) and upper bound 
(UB) based on the mean consumption of the “total population”

Food groups

LB UB

Cd intake
(µg/day)

% of the 
daily 

intake

Cd intake 
(µg/day)

% of the 
daily 

intake

Coffee, cocoa, tea and infusions 
(Cocoa powder) 0.52 20.4 0.52 6.1

Sugar and similar, confectionery and water-based 
sweet desserts 0.03 1.2 0.04 0.5

Sugar and other sweetening ingredients (Honey) 0.00 1.2 0.00 0.0

Chocolate and chocolate products 0.03 0.0 0.03 0.4

Water-based sweet desserts 0.00 0.0 0.01 0.1

Foods products for young population 0.16 6.3 1.13 13.2

Follow-on formulae 0.04 1.6 0.44 5.2

Processed cereal-based food for infants and young 
children 0.09 3.5 0.15 1.8

Ready-to-eat meal for infants and young children 0.03 1.2 0.54 6.3

Total 2.55 100.0 8.54 100.0

Table 6.3 Contribution of foods to cadmium intake in other children. Estimate for lower bound (LB) and upper 
bound (UB) based on the mean consumption of the “total population”

Food groups

LB UB

Cd intake
(µg/day)

% of the 
daily 

intake

Cd intake 
(µg/day)

% of the 
daily 

intake

Grains and grain-based products 0.52 11.0 1.52 12.8

Cereals and cereal primary derivatives 0.10 2.1 0.31 2.6

Bread and similar products
(White wheat bread)

0.42
(0.42)

8.9
(8.9)

1.10
(1.10)

9.3
(9.3)

Breakfast cereals 0.00 0.0 0.11 0.9

Vegetables and vegetable products 0.49 10.4 1.57 13.2

Bulb vegetables 0.03 0.6 0.13 1.1

Fruiting vegetables 0.02 0.4 0.55 4.6

Leafy vegetables 0.13 2.8 0.34 2.9

Stem vegetables 0.00 0.0 0.02 0.2

Fungi 0.03 0.6 0.04 0.3

Root and tuber vegetables (excluding starchy-) 0.04 0.8 0.12 1.0

Legumes with pods 0.00 0.0 0.06 0.5

Flowering brassica 0.00 0.0 0.04 0.3
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Table 6.3 Contribution of foods to cadmium intake in other children. Estimate for lower bound (LB) and upper 
bound (UB) based on the mean consumption of the “total population”

Food groups

LB UB

Cd intake
(µg/day)

% of the 
daily 

intake

Cd intake 
(µg/day)

% of the 
daily 

intake

Processed or preserved vegetables 0.24 5.1 0.27 2.3

Starchy roots or tubers and products thereof                      
(Potatoes) 0.91 19.3 1.20 10.1

Legumes, nuts, oilseeds and spices 0.00 0.0 0.06 0.5

Legumes and fresh seeds 0.00 0.0 0.02 0.2

Dried legumes seeds 0.00 0.0 0.04 0.3

Spices 0.00 0.0 0.00 0.0

Legumes, nuts, seeds and processed products 0.00 0.0 0.00 0.0

Meat and meat products 0.00 0.0 1.38 11.6

Poultry meat 0.00 0.0 0.62 5.2

Mammals 0.00 0.0 0.75 6.3

Liver 0.00 0.0 0.01 0.1

Fish, seafood 1.21 25.7 1.81 15.3

Fish (meat) 0.13 2.8 0.65 5.5

Crustaceans 0.06 1.3 0.07 0.6

Molluscs
(Squid)

1.00
(0.73)

21.2
(15.5)

1.03
(0.74)

8.7
(6.2)

Processed and canned fish 0.02 0.4 0.06 0.5

Fruit and fruit products 0.02 0.4 1.53 12.9

Fruit used as fruit 0.02 0.4 1.47 12.4

Processed fruit products 0.00 0.0 0.06 0.5

Milk and dairy products 0.00 0.0 0.02 0.2

Milk (goat) 0.00 0.0 0.02 0.2

Fats and oils and primary derivatives thereof 0.00 0.0 0.11 0.9

Fruit and vegetable juices and nectars 0.00 0.0 0.73 6.2

Water and water-based beverages 0.00 0.00 0.29 2.4

Drinking water 0.00 0.0 0.25 2.1

Water based beverages 0.00 0.0 0.04 0.3

Alcoholic beverages -  - -  -

Coffee, cocoa, tea and infusions 
(Cocoa powder) 1.43 30.4 1.43 12.1

Sugar and similar, confectionery and water-based 
sweet desserts 0.12 2.5 0.15 1.3
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Table 6.3 Contribution of foods to cadmium intake in other children. Estimate for lower bound (LB) and upper 
bound (UB) based on the mean consumption of the “total population”

Food groups

LB UB

Cd intake
(µg/day)

% of the 
daily 

intake

Cd intake 
(µg/day)

% of the 
daily 

intake

Sugar and other sweetening ingredients (Honey) 0.00 0.0 0.02 0.2

Chocolate and chocolate products 0.12 2.5 0.12 1.0

Water-based sweet desserts 0.00 0.0 0.01 0.1

Foods products for young population 0.01 0.2 0.05 0.4

Follow-on formulae 0.00 0.0 0.03 0.3

Processed cereal-based food for infants and young 
children 0.01 0.2 0.01 0.1

Ready-to-eat meal for infants and young children 0.00 0.0 0.01 0.1

Total 4.71 100.0 11.85 100.0

Table 6.4 Contribution of foods to cadmium intake in adolescents. Estimate for lower bound (LB) and upper 
bound (UB) based on the mean consumption of the “total population”

Food groups

LB UB

Cd intake
(µg/day)

% of the 
daily 

intake

Cd intake 
(µg/day)

% of the 
daily 

intake

Grains and grain-based products 0.88 15.2 2.43 16.7

Cereals and cereal primary derivatives 0.13 2.2 0.37 2.5

Bread and similar products
(White wheat bread)

0.74
(0.74)

12.8
(12.8)

1.91
(1.91)

13.1
(13.1)

Breakfast cereals 0.01 0.2 0.15 1.0

Vegetables and vegetable products 0.57 9.9 1.70 11.7

Bulb vegetables 0.04 0.7 0.17 1.2

Fruiting vegetables 0.01 0.2 0.36 2.5

Leafy vegetables 0.18 3.1 0.52 3.6

Stem vegetables 0.00 0.0 0.03 0.2

Fungi 0.04 0.7 0.07 0.5

Root and tuber vegetables (excluding starchy-) 0.04 0.7 0.13 0.9

Legumes with pods 0.00 0.0 0.09 0.6

Flowering brassica 0.00 0.0 0.03 0.2

Processed or preserved vegetables 0.26 4.5 0.30 2.1

Starchy roots or tubers and products thereof                      
(Potatoes) 1.10 19.0 1.45 9.9
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Table 6.4 Contribution of foods to cadmium intake in adolescents. Estimate for lower bound (LB) and upper 
bound (UB) based on the mean consumption of the “total population”

Food groups

LB UB

Cd intake
(µg/day)

% of the 
daily 

intake

Cd intake 
(µg/day)

% of the 
daily 

intake

Legumes, nuts, oilseeds and spices 0.00 0.0 0.06 0.4

Legumes and fresh seeds 0.00 0.0 0.03 0.2

Dried legumes seeds 0.00 0.0 0.03 0.2

Spices 0.00 0.0 0.00 0.0

Legumes, nuts, seeds and processed products 0.00 0.0 0.00 0.0

Meat and meat products 0.00 0.0 1.81 12.4

Poultry meat 0.00 0.0 0.66 4.5

Mammals 0.00 0.0 1.13 7.8

Liver 0.00 0.0 0.02 0.1

Fish, seafood 1.56 27.0 2.25 15.4

Fish (meat) 0.21 3.6 0.77 5.3

Crustaceans 0.06 1.0 0.08 0.5

Molluscs
(Squid)

1.23
(0.97)

21.3
(16.8)

1.26
(0.98)

8.6
(6.7)

Processed and canned fish 0.06 1.0 0.14 1.0

Fruit and fruit products 0.05 0.9 1.78 12.2

Fruit used as fruit 0.05 0.9 1.70 11.7

Processed fruit products 0.00 0.0 0.08 0.5

Milk and dairy products  

Milk (goat) - - - -

Fats and oils and primary derivatives thereof 0.00 0.0 0.14 1.0

Fruit and vegetable juices and nectars 0.00 0.0 0.92 6.3

Water and water-based beverages 0.00 0.0 0.39 2.7

Drinking water 0.00 0.0 0.24 1.6

Water based beverages 0.00 0.0 0.15 1.0

Alcoholic beverages -  - - -

Coffee, cocoa, tea and infusions 
(Cocoa powder) 1.49 25.8 1.49 10.2

Sugar and similar, confectionery and water-based 
sweet desserts 0.13 2.2 0.15 1.0

Sugar and other sweetening ingredients (Honey) 0.00 0.0 0.02 0.1

Chocolate and chocolate products 0.13 2.2 0.13 0.9

Water-based sweet desserts 0.00 0.0 0.00 0.0
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Table 6.4 Contribution of foods to cadmium intake in adolescents. Estimate for lower bound (LB) and upper 
bound (UB) based on the mean consumption of the “total population”

Food groups

LB UB

Cd intake
(µg/day)

% of the 
daily 

intake

Cd intake 
(µg/day)

% of the 
daily 

intake

Foods products for young population 0.00 0.0 0.01 0.1

Follow-on formulae 0.00 0.0 0.00 0.0

Processed cereal-based food for infants and young 
children 0.00 0.0 0.00 0.0

Ready-to-eat meal for infants and young children 0.00 0.0 0.01 0.1

Total 5.78 100.0 14.58 100.0

Figure 6.1 Contribution of foods to cadmium intake 
in the Spanish population (adults, 18-64 years). 
Estimate for the lower bound (LB)

Figure 6.2 Contribution of foods to cadmium intake 
in the Spanish population (toddlers, 12-35 months). 
Estimate for the lower bound (LB)

Figure 6.3 Contribution of foods to cadmium intake 
in the Spanish population (other children, 3-9 years). 
Estimate for the lower bound (LB)

Figure 6.4 Contribution of foods to cadmium intake 
in the Spanish population (adolescents, 10-17 years). 
Estimate for the lower bound (LB)
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