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1 Introduction 

This deliverable is dedicated to objective 7.4 “Develop an exposure assessment approach combining 

benefits from TDS and food monitoring data” of work package (WP) 7 “Variation and trends”.  

Both, total diet study (TDS) and food monitoring (FM), aim to collect data about contaminants in 

food stuff. However, although both approaches pursue the same objective, they are different in ways 

of food sampling, preparation and analysis. Consequently, the results are of different quality 

depending on the research question. It is therefore of interest to clarify for which questions TDS or 

FM data are the suitable choice and where both approaches can optimally be combined to achieve 

the best possible results for example for risk management decisions. 

The deliverable D7.5 is divided into four main parts. In section 2 the methods of the literature 

research and the establishment of the decision tree are explained. In section 3 as a first step the 

terms TDS and FM are defined, the characteristics are compared, the main differences are described, 

and the benefits of both approaches will be explained. In section 4 as a second step a bibliographical 

work is carried out to get insights into scientific applications of TDS and FM data. Simultaneously with 

use of knowledge of section 3 a decision tree for using these two methods is drafted. This decision 

tree is systematically filled and further developed by the identified publications and contents. In a 

last step in section 5 a flow chart is developed for combining the characteristics of both approaches.  

The whole task was carried out by the Federal Institute for Risk Assessment (BfR).  

 

2 Methods 

Sub-task 7.4.1 consisted of a bibliographical search to gain insights in the use of TDS data and food 

monitoring data in risk management. Literature search was carried out in the databases PubMed, 

Web of Science, Scopus and LitDok (internal database, BfR). The applied search terms were “(food 

monitoring) OR (total diet study) AND (risk assess*) NOT microbio*”. Results were filtered for 

“Human” and “last 5 years”. After automatically cleaning results for duplicates a total of 363 

publications were included for final evaluation. At first titles and subsequently abstracts were 

screened for relevance which led to an exclusion of 79 publications by title and 53 by abstract. In the 

further course of data evaluation additional 33 publications were excluded after screening the full 

text and 17 due to “other reasons” (full text not available, full text in other language than English or 

German, etc.). 15 duplicates were detected in remaining papers, 14 publications categorized as 

“methodological paper” with use of TDS or/and food monitoring data, four as “untypical TDS” and 

another four were classified as “secondary studies”. 

Finally, 144 publications were classified as “unequivocally relevant”. Of those 25 were assigned to 

“TDS”, , 119 to “food monitoring and others1” (8.1). The publications included in the literature 

research are listed in the annex (8.2.1., 8.2.2). 

                                                           
1
 For definition see section 3.2 
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The information extracted from the literature was based on a previously drafted decision tree, which 

included the main characteristics and differences of both survey types (see also section 3.3, 

Differences between Total diet studies and Food monitoring). An overview of the extracted 

characteristics can be found in the annex (8.3). During the process the characteristics were refined 

and finally defined as shown in annex, Table 3. 

The TDS-Exposure partners agreed the used strategy for bibliographical search and documentation 

presented at the 5th TDS-Exposure meeting on the 23rd of September 2015 in Berlin. 

Sub-task 7.4.2 consisted a systematic description of advantages and disadvantages of TDS and FM 

(3.3). Based on the advantages, a combined food safety approach was derived which connects the 

beneficial characteristics of TDS and FM (5). 

The combined food safety approach was presented to the partners at the Final TDS-Exposure 

meeting on the 14th of January 2016 in Paris." 

 

3 Definition and main differences of Total diet studies, Food 

monitoring and Food surveillance 

This section gives very brief definition of the here used terms of the different surveillance methods to 

generate concentration data in foods. TDS is a general recognized and well-defined term, whereas 

the distinction between monitoring, surveillance and other study types is often unclear. After 

definition of these terms the main differences between TDS and food monitoring are worked out to 

provide the basis for the interpretation of the decision tree in section 4.1. 

3.1 Total diet studies 

TDSs are a systematic tool of estimating the mean concentration of chemical substances in a wide 

range of foods. Main characteristics are the coverage of at least 90 % of the total diet, the 

preparation of foods “as consumed”, and the pooling of foods into composite samples before analysis 

(EFSA/FAO/WHO, 2011).   

Two different approaches can be distinguished. A screening TDS is applied to obtain an overview on 

the actual situation of substances in the diet. For this purpose a limited amount of broadly pooled 

food samples are analyzed (e.g. pooling fruits to one composite sample). A refined TDS covers more 

foods in less aggregated pooled samples (e.g. pooling just apples to one composite sample) and gives 

detailed information about exposure (EFSA/FAO/WHO, 2011). 

3.2 Food monitoring and Food surveillance 

In contrast to the TDS term, there is no official and harmonized definition to differentiate between 

food monitoring, food surveillance and “other” study types dealing with chemical substances in 

foods. All of them take several meanings and are used interchangeably. As Germany can rely on a 

comprehensive and well-defined food control system the terms used in this report are based on the 

description applied there and can be summarized as follows (BVL, 2015).  
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► Food monitoring:  

Food monitoring is a continuously performed systematic measurement and monitoring program 

where food selection is based on a representative food basket (not risk-oriented) in terms of 

preventive consumer health protection (national food control system). Originally established to 

measure percentage of ML exceedances on the German market, but in the meanwhile also used for 

risk assessment purposes (Lindtner et al., 2013).  

► Food surveillance: 

Food surveillance is a continuously performed control program, where food selection is based on risk 

assessment (targeted, risk oriented) in terms of controlling nationwide compliance with the food law 

(e.g. violation of maximum residue limits or protection against fraud) (national food control system). 

This is in line with a previously applied definition which describes both terms in a complementary 

manner, where the surveillance can be seen as an extension of the food monitoring, to follow up 

analytical outcomes with unacceptable values (see Figure 1).  

 

Figure 1: Relation between food monitoring and food surveillance (modified according to Lo Fo Wong et al. 

(2004)).  

 

► Other food control projects: 

In addition, there are food control and food analysis projects, which are performed by universities or 

research centers. These projects do not belong to the national food control system. They aim to 

reveal the contamination status of certain products, regions, or populations. 
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In summary, monitoring programs are nationwide routine measurement, whereas surveillance 

programs are directed actions advised by monitoring outcomes or other risk related sources. Both 

are executed by official food control authorities. Additionally there are “other” food risk related 

projects, their implementation is not instructed by official authorities and they do not occur 

nationwide. Figure 2 displays the here presented classification of these three categories. 

 

 

Figure 2: Graphic classification of food monitoring, food surveillance and other food control projects. 

 

As already mentioned, the differentiation between these terms is not always clear in the publications 

of the literature research. Therefore, it was decided to sort the publications according to “TDS” or 

“food monitoring, food surveillance and other food control projects”; latter including all publications 

which indeed included the key word “food monitoring” but could not be unequivocally classified as 

such. Therefore the term “food monitoring” refers in the following sections to all publications dealing 

with “food monitoring including others”. 

3.3 Differences between Total diet studies and Food monitoring 

As mentioned above monitoring and surveillances programs are intended to check compliances with 

legislative regulations, whereas a TDS aims to obtain information about the background exposure to 

evaluate the risk status of a whole population. The different objective targets result in different study 

set ups, each serving the particular objectives of the respective approach. The main aspects are listed 

in Table 1 and will be described in brief in this section which is oriented on the EFSA/FAO/WHO 

(2011) TDS Guidance document and on the comparison between the German food monitoring 

approach with TDS approach by Lindtner et al. (2013). 

In a TDS the food sampling is based on a representative sampling plan covering at minimum 90 % of 

the population’s consumption. For food control systems instead it is of interest to sample products in 

a targeted manner where a risk is assumed. However, also sampling based on a representative food 

basket is applied in the monitoring; but as samples are analyzed on a single food basis, just a certain 

part of this basket can be realized each year (BVL, 2015). 

One of the main characteristic of the TDS is the preparation of the foods as the consumer would do, 

prior to analysis. This involves two main advantages. Firstly, the chemical concentration as the 

consumer actually ingests through the diet is measured; and secondly, process related contaminants 

Food monitoring 
 

- Routine 
measurements 

- Objective sampling 

       (not risk-oriented) 

- Nationwide 

Food surveillance 
 
- Directed 

measurements 
- Targeted/ risk-

oriented 
- Nationwide 

Other food control 
projects 

- Directed 
measurements 

- Targeted/ risk-
oriented 

- Restricted to certain 
products, regions, 
populations 

National food control systems Other food control projects 
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can be considered, such as process contaminants (e.g. PAHs2 or acrylamide) or food additives. This 

results indeed in a less conservative but more realistic picture of dietary exposure. The food 

monitoring is mainly based on the analysis of raw commodities or processed foods (e.g. cold cuts). 

The analysis “as purchased” involves the analysis in total, mostly including inedible parts. 

Consequently, default factors (like edible or yield factors) need to be applied which introduces 

additional uncertainty in the estimations. Those uncertainties mostly result in overestimation of real 

exposure. 

 

Table 1: Main differences between total diet study and food monitoring. 

Survey method 

Characteristic 
Total diet study Food monitoring 

Purpose chronic exposure assessment acute exposure assessment 

chronic exposure assessment 

(conservative) 

Food Sampling representative >90% of the diet single food(s)/ food basket 

Food preparation preparation as usually consumed 

(table-ready) 

as purchased (raw and already 

processed) 

Substances screening of a lot of substances; 

including process related 

contaminants 

selected substances in selected 

foods (focus on risk basis) 

Sample preparation prior 

to analysis 

sample pooling single sample analysis 

Variability poor information about variability  high information about variability 

Analysis/Sensitivity high sensitivity (as sensitive as 

achievable) 

poor sensitivity (detection limits 

oriented on legislative MLs) 

Budget cost-effective (pooling) more cost-intensive (high sample 

numbers) 

MLs: Maximum Levels 

 

Next to the fact, that a TDS enables the analysis of process related contaminants, it also enables the 

screening of a large amount of different substances due to its cost-effective study design. The 

pooling of the subsamples to a composite sample prior to analyses allows the coverage of a large 

amount of foods with, at same time, reduced amount of analytical samples. As the food monitoring is 

analyzing each single sample, just selected substances in selected products can be realized in a 

certain period.  

However, it must be realized, that on the other site costs are enhanced in a TDS as more sensitive 

analytical methods are required. Monitoring programs are oriented to detect exceedance of 

Maximum Levels (MLs) and work with comparatively high limits of detection (LODs) or limits of 

quantitation (LOQs). A TDS is oriented to detect baseline contamination which is located in much 

lower ranges than regulative limits are.  This results in a higher amount of detected measures which 

decreases uncertainty introduced by left-censored data. 

                                                           
2
 Polycyclic aromatic hydrocarbons 
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Analyzing a TDS pooled sample results in mean value of a particular number of subsamples (e.g. 15 

subsamples). This indeed allows the consideration of a lot of food items by a few analytical 

measurements, but bears one main disadvantage regarding variability. High concentration samples 

may be diluted in the composite and information of the concentration of each sample gets lost. The 

higher the degree of pooling the more a chemical gets diluted and can even drop under the detection 

limit. But the main limiting factor of TDS is that pooling makes acute exposure assessment impossible 

in a TDS. Food monitoring programs instead provide the whole range of variability by analyzing each 

single food item; allowing for acute exposure assessment and assessment based on high 

concentration percentiles. 

In conclusion, a TDS is best fitted for the purpose of chronic exposure estimates as foods are samples 

representatively, covering the whole population. This is just affordable by the cost-reducing 

approach of pooling. On the other side, information about variability gets lost. This information is just 

achievable with single food analysis of monitoring programs giving detailed results for acute 

exposure estimation. Chronic exposure assessment based on monitoring data is also possible. 

Nevertheless, concentration data are not available for the whole range of food supply and estimates 

will conservative as detection limits are high and preferably food under suspicion are sampled. 

3.3.1 Advantages of Total diet study and Food monitoring 

As 3.3 and Table 1 collect together the main differences between TDS and FM this additional section 

will be a short conclusion of the main beneficial aspects of both surveying methods which will be 

picked up later in this report again (section 5). 

One of TDS´s benefits is a representative food selection which covers over 90% of the whole diet of 

the population of interest. Since the food samples are prepared as usually consumed (table-ready 

condition), possible processing contaminants and degradation processes are considered. The pooling 

afterwards leads to a broad coverage of food variety in a cost-effective matter but therefore only the 

background level of concentrations is detectable. However the analytical sensitivity is as sensitive as 

achievable to determine even low baseline concentration caused by dilution of pooling.  

The main advantage of FM is that single sample analysis is conducted so a higher variability may be 

achieved and high concentrations are detectable to check compliance with legislative MLs and 

estimate acute exposure.  
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4 Literature review 

4.1 Application of Total diet study and Food monitoring data - results from 

the literature review 

One possible scenario that will be described in the following section is the situation where FM and 

TDS data are available. In this case the question arises: Which data could (better) be used for 

exposure assessment? The decision tree (see Figure 3) gives support to solve this question with help 

of the results of the literature research in a stepwise procedure while answering the three indicated 

subquestions:  

1) What is the objective of the exposure assessment? 

The literature research revealed four recurring main objectives when collecting FM or TDS data. 

Acute exposure assessment 

For assessment of short-time exposure only publications dealing with FM data were identified. 

Reason therefore is the required analysis of single samples, which is impossible with the TDS 

approach. However, only in ten out of 119 3 FM publications acute exposure was assessed, mostly in 

combination with chronic exposure assessment and/or check compliance of MLs. In eight of these 

ten publications acute exposure was assessed for pesticide residues in raw agricultural commodities, 

six times in the course of national food control and monitoring programs. Methodical mostly the 

international estimated short-term intake (IESTI) was compared with the acute reference dose 

(ARfD). 

Check of compliance of maximum levels (MLs) 

In one third of the FM publications the compliance of MLs was checked. Only in four of these 41 

publications “Check compliance of MLs” was the main objective (Pareja-Carrera et al., 2014; Rabitto 

et al., 2011; Sackett et al., 2013; Wilson et al., 2012), whereas in 35 publications it was checked in 

addition to chronic exposure assessment. 32 of the 41 publications concerned heavy metals and/or 

arsenic, 13 from that concerned mercury in seafood, mostly in combination with other heavy metals. 

Our data confirm the use of FM data to determine the exceeding of MLs because of the analysis of 

single samples, while a TDS is oriented to detect baseline contamination. However, also two TDS 

publications evaluating MLs were extracted from the literature. In the second French TDS chronic 

exposure for pesticide residues was assessed. Although MLs are not currently available for composite 

dishes, the calculated mean exposures were compared to the legislative MLs of the raw commodities 

(Nougadere et al., 2012). In a publication of the Cameroonian TDS the mean concentrations of 25 

trace elements and the exceeding of MLs of lead, mercury and cadmium was presented (Gimou et 

al., 2014a). 

                                                           
3
 The assignment of a publication to more than one category was possible (e.g. Question: What is the objective 

of the exposure assessment? Answer: Analysis of trends and chronic exposure assessment). Therefore the sum 
of n/N is not generally equal to N. 
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Figure 3: “What data could be used for exposure assessment?” - Decision tree based on the results of the literature review about the application of total diet study and 

food monitoring data. FM: Food monitoring   N: Number of publications   TDS: Total diet study
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Analysis of trends 

In ten of 25 TDS publications trends were analyzed. Of these, four publications of the 4th Chinese TDS 

and four publications of the 2nd French TDS compared their results with previous TDS data of their 

country. Only four of 118 FM publications contained a trend analysis (Jooste et al., 2015; Li et al., 

2012; Moon et al., 2011; Tlustos et al., 2014), e.g. for the exposure assessment for mercury from 

seafood consumption in Korea, 26 species were collected annually for four years and compared with 

each other (Moon et al., 2011).  

A reason may be the better comparability of the TDS data because of the consistent approach and 

the wide data pool. However, to compare single food data or amounts in raw foods FM data have to 

be used (see subquestion 3).  

Chronic exposure assessment 

The main objective figured out in the literature research was to estimate the long-time exposure. 

There was just one TDS publication which not directly assessed chronic exposure (Gimou et al., 

2014a). This study described only concentration data but refers to two other publications in which 

chronic exposure was assessed based on this data (Gimou et al., 2013; Gimou et al., 2014b). 

Furthermore, 108 of 119 FM publications dealt with chronic exposure assessment. In principle, 

mostly the estimated daily intake (EDI) was compared with the acceptable daily intake (ADI). In 

addition, for both study types the proportion of single foods/food groups on exposure, the food 

items with the highest levels was described. In the TDS studies the influence of season was 

evaluated, in FM studies separated exposure according to species or origin and calculated 

consumption limits. In 92% of all publications with assessment of chronic exposure, the population of 

interest was the adult or general population and in 43% of the FM publications and in 63% of the TDS 

publications more sensitive groups like children, pregnant or breastfeeding women were considered. 

In summary, FM and TDS data were equally used to estimate chronic exposure. To decide which data 

are suitable for the present case, the research question has to be considered in more detail: 

2) What is the objective of the chronic exposure assessment?  

Assessment of high percentiles of chronic exposure 

With the objective to assess high concentration percentiles only publications dealing with FM data 

were found. In addition, in these eight retained publications mean chronic exposure was assessed, 

e.g. the exposure of children to 3-MCPD4 in selected bakery products (Starski et al., 2013). Our data 

confirm the use of FM data to estimate high percentiles of exposure which is possible by analyzing 

single samples. Instead all included TDS publications dealt with pooled samples like described in the 

characterization (see section 3.3). 

Refinement of known high chronic exposure 

If high contributors to dietary exposure are identified, a refinement is necessary for a final 

evaluation. In the here present literature just FM data were applied. In ten publications FM data 

were used for a refined assessment of chronic exposure regarding the substance concentration in 

                                                           
4
 3-monochloropropane-1,2-diol 
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single foods, e.g. the Chinese TDS indicated that the lead exposure is much higher in China than in 

other countries, hence data of national food contamination monitoring program of Jiangsu, China, 

were used to identify the main dietary sources for chronic exposure (Sun et al., 2011). Hence, it was 

expected that a TDS can be used to refine exposure assessment in terms of prepared foods. 

However, no TDS publication with the objective to refine known high exposure regarding the content 

in prepared foods was found. Subquestion 3b describes this fact more detailed. 

Assessment of mean chronic exposure 

Unsurprisingly, all of the TDS and FM publications dealing with chronic exposure assessment were 

calculating dietary exposure by the mean concentration, which is the common approach in chronic 

exposure assessment.  

In summary, FM and TDS data were equally used for estimating mean chronic exposure. Question 3 

subdivides the different intentions in chronic exposure assessment to support the decision which 

data to apply for the present research question. 

3) What is the focus regarding the analyzed food? 

a) Processing state 

Analysis of raw or processed foods  

Except of two publications (Jeong et al., 2014; Lee et al., 2013) all 106 FM publications with 

assessment of mean chronic exposure dealt with foods “as purchased”. In 83 of the considered 

publications only foods in raw condition (e.g. seafood, vegetables, fruits, cereals, meat) were 

analyzed while 15 publications dealt with food baskets including foods in raw condition or processed 

foods (e.g. cereal, dairy, and meat products). Even if the foods were in raw condition, mostly just the 

edible parts were examined. In five publications a mixture of raw and/or processed and/or prepared 

foods was examined (Chung et al., 2013; Phan et al., 2013; Rahman et al., 2013; Serrano et al., 2014; 

Zhu et al., 2013), e.g. to show the influence of the processing state. However, the sample sizes in this 

studies were very small. In three publications only processed foods were examined (de la Torre-

Robles et al., 2014; Minorczyk et al., 2012; Starski et al., 2013), e.g. for estimating the intake of 

phenol compounds from virgin olive oil (de la Torre-Robles et al., 2014). As expected no TDS 

publication dealt exclusively with data of raw foods or foods “as purchased”. 

Analysis of food prepared as consumed  

All TDS publications were analyzing foods prepared as consumed after purchase, like described in the 

characterization of TDS approach (see section 3.3). Three of these 24 TDS publications included 

process contaminants like acrylamide or PAHs in their examination (Chan-Hon-Tong et al., 2013; 

Wong et al., 2014; Zhou et al., 2013). Just seven of the 108 FM publications analyzed prepared foods, 

while in five of these publications raw and/or processed foods were additionally examined (see 

section “Analysis of raw or processed foods”). In contrast to the TDS publications, in six of the seven 

FM publications foods were collected in already prepared condition, e.g. the examination of the 

exposure to sodium from children's ready-to-eat foods distributed at major amusement parks in 

Korea (Lee et al., 2013). Another example is the assessment of the exposure to PCBs5 and 

                                                           
5
 Polychlorinated biphenyls 



13 

organochlorine pesticides from homemade baby food sampled in private households in Korea (Jeong 

et al., 2014). Only in one FM publication the analyzed tea infusions were prepared after purchasing 

the herbal flowers (Zhu et al., 2013). 

b) Food selection  

Examination of single food items or a food group 

75 of 108 FM publications concerned the examination of single foods or one single food group. Most 

of these publications focused on a particular context like a special food (group) in a limited or risk 

area. Data sampling in principle was focused on a single food or single food group, e.g. the 

assessment of chronic exposure of hunters to cadmium, lead and chromium in wild boar samples 

from Viterbo Province, Italy (Danieli et al., 2012) or of consumers to trace elements of reef fish from 

New Caledonia lagoon, that is subjected to important chemical inputs due to intense land-based 

mining activities (Metian et al., 2013). Only in very few cases data came from bigger data pools like 

food basket based on National Food Control and Monitoring programs, e.g. the identification and 

estimation of chronic mean exposure of the main pesticide residue mixtures to which the French 

population is exposed to by using data of raw agricultural commodities from control and monitoring 

programs carried out by French administrations (Crepet et al., 2013). In 34 of the 75 retained FM 

publications fish and/or seafood was examined followed by vegetables, fruits or cereals in 26 

publications. Furthermore, data were often used to compare different origins or varieties with each 

other. No TDS publication dealing with a single food or food group was identified. 

Examination of a food basket not representative for whole diet  

In five of 24 TDS publications a TDS-like approach has been described (Chen et al., 2013; Ling et al., 

2015; Sirot et al., 2013; Vogt et al., 2012; Wong et al., 2013). Only a part of the TDS food basket was 

considered and therefore categorized as not representative for whole diet, e.g. the 1st Hong Kong 

TDS covered just 24 % of the populations diet, when assessing dietary exposure to dioxins and 

dioxine-like (dl-PCBs), as most of the foods were not considered as significant sources (Wong et al., 

2013). Furthermore in 24 FM publications a food basket not representative for the whole diet was 

covered, e.g. the assessment of the dietary intake of dioxins, furans and dl-PCBs in Austria, where a 

national monitoring program was conducted, where just foods with expected high concentrations 

were considered (Rauscher-Gabernig et al., 2013). 

Examination of a food basket representative for whole diet  

In the remaining 19 of 24 TDS publications a food basket representative for whole diet of observed 

population was examined and in nine of 108 FM, e.g. for health risk assessment of cadmium via 

dietary intake by adults in China foods mostly consumed to represent about 85% of the total intake 

were nationwide randomly purchased (Yuan et al., 2014).  

4.2 Discussion 

Only the last five years of publications were considered and so the results are not necessarily 

complete. But the publications considered refer to a lot of different studies of several countries and 

can give a good picture of recent understanding of FM and TDS. Internationally, there is no common 

approach in FM and the term is not clearly defined. Consequently with the key word „food 
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monitoring“ also many publications about „other food control projects“ not belonging to National 

Food Control Systems were found and included. In addition, the researched journals contained nearly 

no regulatory publications of national institutions. That could be a reason for the possibly too few 

results for „Check compliance of MLs“. By searching for „exposure“, results where just 

concentrations were determined (without exposure assessment) are probably underrepresented too. 

Consequently as objective of exposure assessment in FM „Check compliance of MLs“ and „Analysis of 

trends“ probably were underrepresented. Moreover, in some of the FM publications the 

informations about the methodology contained gaps, e.g. about the representativeness of the food 

basket. A known purpose of the TDS approach is „Screen a lot of substances“. This fact has to be 

cancelled out of the decision tree because this objective was not specifically mentioned in the TDS 

publications. A reason therefore could be, that in the TDS publications only a part of the examined 

substances of the whole TDS was described. Another fact that was searched for, but not specifically 

mentioned in the TDS publications, is the objective “Refinement of known high possibly exposure 

regarding the content in prepared foods”. However, the research of the selected publications could 

contain gaps, but gives a very good overview of the application of FM and TDS data in the exposure 

assessment. 

Additional information extracted from the literature was about the population of interest and the 

substances of interest, as described in the previous section. The evaluation showed that especially 

adults (n=110) and children (n=57) were considered in the exposure assessment and to minor extent 

vulnerable groups like pregnant women or women of childbearing age (n=17). Furthermore, mainly 

metals and organic pollutants are in the focus of dietary exposure assessment in both TDS and FM 

studies and the data suggest that certain substances, e.g. veterinary drug residues, and vulnerable 

population groups, are still underrepresented in dietary exposure assessment. 

4.3 Conclusion 

The literature review shows what data have been used for exposure assessment in the researched 

publications. Based on these findings a decision tree was developed to answer the question: “Food 

monitoring or total diet study: What data could (better) be used for exposure assessment?” The key 

messages can be summarized as follows: 

 For estimating chronic exposure both approaches could be used, but there are differences 

regarding the objective of the chronic exposure assessment.  

o If the objective of chronic exposure assessment is to calculate the mean exposure in 

general both approaches could be used but TDS  

 is a more cost-effective method 

 can cover whole diet in a shorter period 

 avoid uncertainties related to use concentration data on unprocessed foods to 

foods as consumed 

 opens the list of substances to be considered to those occurring mainly in 

processed foods. 

o For representing high percentiles of exposure FM data are more suitable, because the 

results of pooled samples in the TDS approach do not allow a statement about high 

amounts in single food samples.  
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o If there is a known high exposure from screening assessments in the population and the 

purpose is to realize the mean contribution of single foods or to reduce possible 

overestimation by only analyzing unprocessed foods, TDS data are preferable to use.  

 If the objective is to assess acute exposure or to check the compliance of MLs, it is the better 

choice to use FM data because of the analysis of single samples.  

 For analysis of trends in most of the researched literature TDS data are used. This seems to be 

logic when total dietary exposure is considered because FM needs normally several years to 

cover a sufficient percentage of the whole diet and TDS can do this within a shorter period.  

However, if interest is in trends of just a single food group also FM data can be used. 

 

Because of the diverse objectives of exposure assessment both, FM and TDS data, are necessary and 

should be available. The following section gives a proposal for the combined application of TDS and 

FM data in National Food Control. 

 

5 Combined Food Safety approach 

5.1 Combination of Total diet study and Food Monitoring 

Due to different objectives, TDS and FM data are set up in different methodical procedures and 

therefore data of different quality are provided. Both approaches have advantages and also gaps due 

to their methodology. The advantages were listed separately under 3.3.1. The optimal combination 

of both methods can lead to an integrated approach with optimal utilization of the representative 

strengths of the methods. 

Aiming a combined Food Safety approach (see Figure 4) the required different tools for food data 

collection are connected to maintain a comprehensive food data base for exposure assessment 

purposes. 

“Generally, it is best to conduct preliminary screening analyses to conserve resources and to guide 

the design of more refined analyses.” (Moy & Vannoort (2013)) 

(I) With a screening TDS, as starting point, first data can be established and helps to identify food 

groups with potential high contamination. This TDS approach analyzes a small number of foods/food 

groups, mainly related to former concern, and uses a high degree of pooling (EFSA/FAO/WHO, 2011). 

Consequently limited data is accessible but to lower expenses than a complete TDS which 

nevertheless is also a possibility to get a more comprehensive overview at the beginning.  

Since there are different possibilities to start collecting first food data also the provided information 

can be of different quality. If there is already a sound data base, step (III) can follow directly in 

connection. 
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Figure 4: Combined Food Safety Approach.  
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(II) If a refinement of this preliminary data is deemed necessary, subsequently a refined TDS can be 

carried out and used for priority setting for further monitoring actions. A refined TDS uses a low 

degree of pooling and considers several population groups, regions and seasonality. A high number 

of foods as well as many single foods are analyzed. This variant is more expensive but it is more likely 

to detect contaminations as well as the exposure assessment is closer to reality (EFSA/FAO/WHO, 

2011). 

(III) Food monitoring completes the former data. Since it carries out single sample analyzing of many 

more foods than TDS, high percentiles as well as acute exposure can be assessed and more variability 

received. Those information are necessary to check legislative compliance of MLs but cannot be 

obtained with a TDS. 

The implementation of a screening and refined TDS, or a full TDS instead, which are complemented 

by FM, lead to a comprehensive data base which is desirable for founded decisions in risk 

management.  

(IV) Since basic data is comprehensive at this point following monitoring to continuous food control 

can build on this. Advantages of each method can be used to support a more specified 

implementation of further FM, TDS or even risk orientated food surveillance. 

(a) If the intention is to ensure food safety with continuous FM, this profits of the availability of 

TDS data. So the number of substances of interest could be limited and reduced since the focus is 

on those substances for which TDS evaluation identified a potential risk that is possibly better 

identifiable with higher variability. Further the number of food groups could be more targeted 

and restricted to food groups with potential ML exceedance. In addition TDS could help to identify 

reasons for variability. 

(b) Not only FM profits of already available TDS data, also FM data helps to support the 

implementation of a TDS. If there is already a comprehensive data base from FM, this data can be 

used to develop a more focused modification of a TDS but which concentrates to cover data gaps 

like a food selection that is representative for a high percentage of the food consumed of the 

target population and preparation of this food in table-ready condition. Thus for continuous 

monitoring it may be not necessary to conduct a full TDS in so far a TDS-like approach may be 

sufficient. Furthermore the risk orientated food selection and analysis of many individual foods of 

FM helps to identify food which is less consumed but high in concentration of substance of 

interest while TDS identifies only mean concentration due to sample pooling. But this higher 

number of individual samples can be used to identify similar foods which thereupon in a TDS can 

be grouped to one pooled sample without losing too much of variability and thus lower the 

expenses. 

(c) Also risk orientated food surveillance profits of available FM and/or TDS data. The surveillance 

can be more targeted if foods on risk are previously identified. This may be foods which have a 

high mean concentration of the substance of interest (identified by TDS) or foods whose total 

intake is so high that already one ML exceedance leads to exceeding of AD (identified by FM). 
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5.2 Discussion 

Often the question arises whether it is better to use TDS or FM to collect food concentration data, or 

whether the implementation of TDS would replace the FM. As already discussed each method has 

advantages and disadvantages as well as different outcomes. Hence using only one method leaves 

data gaps. Using TDS and FM could complement these.  

Nevertheless guidance for using only TDS or only FM is not desirable. Decisions on which method to 

use should be a balance between envisaged objectives and available resources. Commonly, resources 

limit the extend of data collection. Hence advantageous would be to focus from the outset on the 

strengths of each method and combine them in the way needed. As mentioned before that will cover 

the vulnerabilities of each other. The more targeted data collection also helps to lower the expenses. 

This first approach of a combined Food Safety approach is flexible and can be adapted in several 

more variants. The core statement is that identification of beneficial characteristics and combining 

them in a useful way could achieve a (cost-) effective approach of food data collection as already 

considered by Lindtner et al. (2013) who compared the possibilities of dietary exposure assessment 

using German food monitoring data to possibilities by using TDS data . There is the possibility to use 

the existing methods stepwise as discussed but it is also possible forward-looking to consider the 

development of a totally new approach of data collection of food concentration which combines the 

wanted attributes of TDS and FM from the start. 

5.3 Conclusion 

In conclusion a stepwise food data collection starting with screening TDS, possible refining of this 

data with refined TDS and complementation of data gaps with following FM leads to a 

comprehensive data base that covers all necessary information which are required for profound risk 

management decisions. These data can be further used to support continuous monitoring. Already 

available data can help to develop more targeted study designs of food data collection. TDS and FM, 

with its different approaches, complement each other. In combination an increase of more realistic 

and risk assessment is possible. 

 

6 Overall Conclusion 

TDS and FM data are set up in different methodical procedures and hence of course lead to mainly 

different outcomes. Literature review had shown that dependent on the desired objective it is better 

to use either FM or TDS data. But using only one method always leaves some data gaps and not a 

comprehensive data base which is desired as prerequisite to make adequate risk management 

decisions. Therefore a combined use of TDS and FM supplies the most available extent of information 

and consequently a higher food safety.  

Our literature review showed that the interpretation of setting up TDS or Food Monitoring data is 

internationally inconsistent. This shows the importance of harmonization as tried to be reached by 

the TDS-Exposure project. Based on this a more harmonized study design for each TDS and FM 

should be aimed in future projects.  



19 

7 References 

BVL, Bundesamt für Verbraucherschutz und Lebensmittelsicherheit(2015). Tasks in the field of 
foodstuffs. Website: BVL,  http://www.bvl.bund.de/EN/01_Food/_01_tasks/tasks_node.html 
– accessed: 2015-11-30. 

Chan-Hon-Tong A, Charles M-A, Forhan A, Heude B, Sirot V (2013). Exposure to food contaminants 
during pregnancy. Science of the Total Environment, 458, 27-35. doi: 
10.1016/j.scitotenv.2013.03.100 

Chen MYY, Wong WWK, Choi KK, Yip YC, Ho YY, Xiao Y (2013). Dietary exposure of the Hong Kong 
adult population to polybrominated diphenyl ethers (PBDEs): results of the first Hong Kong 
Total Diet Study. Food Addit Contam Part A Chem Anal Control Expo Risk Assess, 30 (10), 
1780-1787. doi: 10.1080/19440049.2013.820355 

Chung HY, Chung SWC, Chan BTP, Ho YY, Xiao Y (2013). Dietary exposure of Hong Kong adults to fatty 
acid esters of 3-monochloropropane-1,2-diol. Food Addit Contam Part A Chem Anal Control 
Expo Risk Assess, 30 (9), 1508-1512. doi: 10.1080/19440049.2013.809628 

Crepet A, Tressou J, Graillot V, Bechaux C, Pierlot S, Heraud F, Leblanc JC (2013). Identification of the 
main pesticide residue mixtures to which the French population is exposed. Environmental 
Research, 126, 125-133. doi: 10.1016/j.envres.2013.03.008 

Danieli PP, Serrani F, Primi R, Ponzetta MP, Ronchi B, Amici A (2012). Cadmium, lead, and chromium 
in large game: a local-scale exposure assessment for hunters consuming meat and liver of 
wild boar. Archives of Environmental Contamination and Toxicology, 63 (4), 612-627. doi: 
10.1007/s00244-012-9791-2 

de la Torre-Robles A, Rivas A, Lorenzo-Tovar ML, Monteagudo C, Mariscal-Arcas M, Olea-Serrano F 
(2014). Estimation of the intake of phenol compounds from virgin olive oil of a population 
from southern Spain. Food Addit Contam Part A Chem Anal Control Expo Risk Assess, 31 (9), 
1460-1469. doi: 10.1080/19440049.2014.935961 

EFSA, European Food Safety Authority (2010). Standard sample description for food and feed. EFSA 
Journal Website efsa - European Food Safety Authority, 8 (1): 1457, p. 54. doi: 
10.2903/j.efsa.2010.1457 

EFSA/FAO/WHO, European Food Safety Authority, Food and Agriculture Organization of the United 
Nations, World Health Organization (2011). Towards a harmonised Total Diet Study 
approach: A guidance document. EFSA Journal Website efsa - European Food Safety 
Authority, 9 (11): 2450, p. 66. doi: 10.2903/j.efsa.2011.2450 

Gimou M-M, Charrondiere UR, Leblanc JC, Noel L, Guerin T, Pouillot R (2013). Dietary exposure and 
health risk assessment for 11 minerals and trace elements in Yaounde: the Cameroonian 
Total Diet Study. Food Additives and Contaminants Part a-Chemistry Analysis Control 
Exposure & Risk Assessment, 30 (9), 1556-1572. doi: 10.1080/19440049.2013.813649 

Gimou M-M, Charrondiere UR, Leblanc J-C, Pouillot R, Noel L, Guerin T (2014a). Concentration data 
for 25 elements in foodstuffs in Yaounde: The Cameroonian Total Diet Study. Journal of Food 
Composition and Analysis, 34 (1), 39-55. doi: 10.1016/j.jfca.2014.02.005 

Gimou M-M, Pouillot R, Charrondiere UR, Noel L, Guerin T, Leblanc J-C (2014b). Dietary exposure and 
health risk assessment for 14 toxic and essential trace elements in Yaounde: the 
Cameroonian total diet study. Food Additives and Contaminants Part a-Chemistry Analysis 
Control Exposure & Risk Assessment, 31 (6), 1064-1080. doi: 10.1080/19440049.2014.909953 

Jeong Y, Lee S, Kim S, Choi S-D, Park J, Kim H-J, Lee JJ, Choi G, Choi S, Kim S, Kim SY, Kim YD, Cho G, 
Suh E, Kim SK, Eun S-H, Eom S, Kim S, Kim G-H, Choi K, Kim S, Moon H-B (2014). Occurrence 
and exposure assessment of polychlorinated biphenyls and organochlorine pesticides from 
homemade baby food in Korea. Science of the Total Environment, 470-471, 1370-1375. doi: 
10.1016/j.scitotenv.2013.07.071 

Jooste A, Marr SM, Addo-Bediako A, Luus-Powell WJ (2015). Sharptooth catfish shows its metal: a 
case study of metal contamination at two impoundments in the Olifants River, Limpopo river 

http://www.bvl.bund.de/EN/01_Food/_01_tasks/tasks_node.html


20 

system, South Africa. Ecotoxicology and Environmental Safety, 112, 96-104. doi: 
10.1016/j.ecoenv.2014.10.033 

Lee NY, Park SY, Lee YM, Choi SY, Jeong SH, Chung MS, Chang YS, Choi SH, Bae DH, Ha SD (2013). 
Potential risk and sodium content of children's ready-to-eat foods distributed at major 
amusement parks in Korea. Food Addit Contam Part A Chem Anal Control Expo Risk Assess, 
30 (9), 1527-1534. doi: 10.1080/19440049.2013.804954 

Li P, Feng X, Yuan X, Chan HM, Qiu G, Sun G-X, Zhu Y-G (2012). Rice consumption contributes to low 
level methylmercury exposure in southern China. Environment International, 49, 18-23. doi: 
10.1016/j.envint.2012.08.006 

Lindtner O, Berg K, Blume K, Fiddicke U, Heinemeyer G (2013). The German Approach to Estimating 
Dietary Exposures Using Food Monitoring Data. In: Moy GG & Vannoort RW (Eds.), Total Diet 
Studies, chapter 53, p. 521 - 530. New York NY, USA: Springer. doi: 10.1007/978-1-4419-
7689-5 

Ling M-P, Lien K-W, Wu C-H, Ni S-P, Huang H-Y, Hsieh DPH (2015). Dietary Exposure Estimates for the 
Food Preservatives Benzoic Acid and Sorbic Acid in the Total Diet in Taiwan. Journal of 
Agricultural and Food Chemistry, 63 (7), 2074-2082. doi: 10.1021/jf503987y 

Lo Fo Wong DMA, Andersen JK, Nørrung B, Wegener HC (2004). Food Contamination Monitoring and 
Food-Borne Disease Surveillance at National Level (Second FAO/WHO Global Forum of Food 
Safety Regulators - Building effective food safety systems. Proceedings of the Forum), 
Bangkok, THA FAO. 

Metian M, Warnau M, Chouvelon T, Pedraza F, Rodriguez y Baena AM, Bustamante P (2013). Trace 
element bioaccumulation in reef fish from New Caledonia: influence of trophic groups and 
risk assessment for consumers. Mar Environ Res, 87-88, 26-36. doi: 
10.1016/j.marenvres.2013.03.001 

Minorczyk M, Goralczyk K, Strucinski P, Hernik A, Czaja K, Lyczewska M, Korcz W, Starski A, Ludwicki 
JK (2012). Risk assessment for infants exposed to furan from ready-to-eat thermally 
processed food products in Poland. Rocz Panstw Zakl Hig, 63 (4), 403-410. 

Moon H-B, Kim S-J, Park H, Jung YS, Lee S, Kim Y-H, Choi M (2011). Exposure assessment for methyl 
and total mercury from seafood consumption in Korea, 2005 to 2008. Journal of 
Environmental Monitoring, 13 (9), 2400-2405. doi: 10.1039/c1em10504c 

Moy GG & Vannoort RW, Eds. (2013). Total Diet Studies, XXVI + 550 pages. New York NY, USA: 
Springer. doi: 10.1007/978-1-4419-7689-5 

Nougadere A, Sirot V, Kadar A, Fastier A, Truchot E, Vergnet C, Hommet F, Bayle J, Gros P, Leblanc J-C 
(2012). Total diet study on pesticide residues in France: levels in food as consumed and 
chronic dietary risk to consumers. Environment International, 45, 135-150. doi: 
10.1016/j.envint.2012.02.001 

Pareja-Carrera J, Mateo R, Rodriguez-Estival J (2014). Lead (Pb) in sheep exposed to mining pollution: 
implications for animal and human health. Ecotoxicology and Environmental Safety, 108, 210-
216. doi: 10.1016/j.ecoenv.2014.07.014 

Phan K, Sthiannopkao S, Heng S, Phan S, Huoy L, Wong MH, Kim K-W (2013). Arsenic contamination 
in the food chain and its risk assessment of populations residing in the Mekong River basin of 
Cambodia. Journal of Hazardous Materials, 262, 1064-1071. doi: 
10.1016/j.jhazmat.2012.07.005 

Rabitto IdS, Bastos WR, Almeida R, Anjos A, de Holanda IBB, Galvao RCF, Neto FF, de Menezes ML, 
Dos Santos CAM, de Oliveira Ribeiro CA (2011). Mercury and DDT exposure risk to fish-eating 
human populations in Amazon. Environment International, 37 (1), 56-65. doi: 
10.1016/j.envint.2010.07.001 

Rahman MM, Asaduzzaman M, Naidu R (2013). Consumption of arsenic and other elements from 
vegetables and drinking water from an arsenic-contaminated area of Bangladesh. Journal of 
Hazardous Materials, 262, 1056-1063. doi: 10.1016/j.jhazmat.2012.06.045 



21 

Rauscher-Gabernig E, Mischek D, Moche W, Prean M (2013). Dietary intake of dioxins, furans and 
dioxin-like PCBs in Austria. Food Addit Contam Part A Chem Anal Control Expo Risk Assess, 30 
(10), 1770-1779. doi: 10.1080/19440049.2013.814169 

Sackett DK, Cope WG, Rice JA, Aday DD (2013). The influence of fish length on tissue mercury 
dynamics: implications for natural resource management and human health risk. 
International Journal of Environmental Research and Public Health, 10 (2), 638-659. doi: 
10.3390/ijerph10020638 

Serrano SE, Braun J, Trasande L, Dills R, Sathyanarayana S (2014). Phthalates and diet: a review of the 
food monitoring and epidemiology data. Environmental Health, 13 (43), (2 June 2014)-(2012 
June 2014). doi: 10.1186/1476-069x-13-43 

Sirot V, Fremy J-M, Leblanc J-C (2013). Dietary exposure to mycotoxins and health risk assessment in 
the second French total diet study. Food and Chemical Toxicology, 52, 1-11. doi: 
10.1016/j.fct.2012.10.036 

Starski A, Jedra M, Gawarska H, Postupolski J (2013). Assessing exposure to 3-MCPD from bakery 
products based on monitoring studies undertaken throughout Poland. Rocz Panstw Zakl Hig, 
64 (4), 277-283. 

Sun JF, Wang CN, Wu YN, Yuan BJ, Tian ZH, Song XY, Li CY, Liu P (2011). Long-term dietary exposure 
to lead of the population of Jiangsu Province, China. Food Addit Contam Part A Chem Anal 
Control Expo Risk Assess, 28 (1), 107-114. doi: 10.1080/19440049.2010.533290 

Tlustos C, Anderson W, Flynn A, Pratt I (2014). Additional exposure of the Irish adult population to 
dioxins and PCBs from the diet as a consequence of the 2008 Irish dioxin food contamination 
incident. Food Addit Contam Part A Chem Anal Control Expo Risk Assess, 31 (5), 889-904. doi: 
10.1080/19440049.2014.893399 

Vogt R, Bennett D, Cassady D, Frost J, Ritz B, Hertz-Picciotto I (2012). Cancer and non-cancer health 
effects from food contaminant exposures for children and adults in California: a risk 
assessment. Environmental Health, 11 (83), 83. doi: 10.1186/1476-069x-11-83 

Wilson D, Hooper C, Shi X (2012). Arsenic and lead in juice: apple, citrus, and apple-base. Journal of 
Environmental Health, 75 (5), 14-20; quiz 44. 

Wong WWK, Yip Y-c, Choi K-k, Ho YY, Xiao Y (2013). Dietary exposure to dioxins and dioxin-like PCBs 
of Hong Kong adults: results of the first Hong Kong Total Diet Study. Food Addit Contam Part 
A Chem Anal Control Expo Risk Assess, 30 (12), 2152-2158. doi: 
10.1080/19440049.2013.849388 

Wong WWK, Chung SWC, Lam C-h, Ho YY, Xiao Y (2014). Dietary exposure of Hong Kong adults to 
acrylamide: results of the first Hong Kong Total Diet Study. Food Addit Contam Part A Chem 
Anal Control Expo Risk Assess, 31 (5), 799-805. doi: 10.1080/19440049.2014.898189 

Yuan X, Wang J, Shang Ye, Sun B (2014). Health risk assessment of cadmium via dietary intake by 
adults in China. J Sci Food Agric, 94 (2), 373-380. doi: 10.1002/jsfa.6394 

Zhou PP, Zhao YF, Liu HL, Ma YJ, Li XW, Yang X, Wu YN (2013). Dietary exposure of the Chinese 
population to acrylamide. Biomedical and Environmental Sciences : BES, 26 (6), 421-429. doi: 
10.3967/0895-3988.2013.06.002 

Zhu F, Wang X, Fan W, Qu L, Qiao M, Yao S (2013). Assessment of potential health risk for arsenic and 
heavy metals in some herbal flowers and their infusions consumed in China. Environmental 
Monitoring and Assessment, 185 (5), 3909-3916. doi: 10.1007/s10661-012-2839-y 

  



22 

8  Annex 

8.1 Number of publications 

Table 2: Number of screened publications 

Study type Number of screened publications 

TDS 25 

FM 119 

SUM 144 

8.2 References included in final literature review 

8.2.1 References TDS (n=25) 

Arnich N, Sirot V, Riviere G, Jean J, Noel L, Guerin T, Leblanc J-C (2012). Dietary exposure to trace 
elements and health risk assessment in the 2nd French Total Diet Study. Food and Chemical 
Toxicology, 50 (7), 2432-2449. doi: 10.1016/j.fct.2012.04.016 

Bemrah N, Jean J, Riviere G, Sanaa M, Leconte S, Bachelot M, Deceuninck Y, Bizec BL, Dauchy X, 
Roudot A-C, Camel V, Grob K, Feidt C, Picard-Hagen N, Badot P-M, Foures F, Leblanc J-C 
(2014). Assessment of dietary exposure to bisphenol A in the French population with a 
special focus on risk characterisation for pregnant French women. Food and Chemical 
Toxicology, 72, 90-97. doi: 10.1016/j.fct.2014.07.005 

Chen MYY, Wong WWK, Choi KK, Yip YC, Ho YY, Xiao Y (2013). Dietary exposure of the Hong Kong 
adult population to polybrominated diphenyl ethers (PBDEs): results of the first Hong Kong 
Total Diet Study. Food Addit Contam Part A Chem Anal Control Expo Risk Assess, 30 (10), 
1780-1787. doi: 10.1080/19440049.2013.820355 

Chen MYY, Wong WWK, Chen BLS, Lam CH, Chung SWC, Ho YY, Xiao Y (2015). Dietary exposure to 
organochlorine pesticide residues of the Hong Kong adult population from a total diet study. 
Food Additives and Contaminants Part a-Chemistry Analysis Control Exposure & Risk 
Assessment, 32 (3), 342-351. doi: 10.1080/19440049.2015.1008056 

D'Amato M, Turrini A, Aureli F, Moracci G, Raggi A, Chiaravalle E, Mangiacotti M, Cenci T, Orletti R, 
Candela L, di Sandro A, Cubadda F (2013). Dietary exposure to trace elements and 
radionuclides: the methodology of the Italian Total Diet Study 2012-2014. Ann Ist Super 
Sanita, 49 (3), 272-280. doi: Doi: 10.4415/ann_13_03_07 

Gimou MM, Charrondiere UR, Leblanc JC, Noel L, Guerin T, Pouillot R (2013). Dietary exposure and 
health risk assessment for 11 minerals and trace elements in Yaounde: the Cameroonian 
Total Diet Study. Food Additives and Contaminants Part a-Chemistry Analysis Control 
Exposure & Risk Assessment, 30 (9), 1556-1572. doi: 10.1080/19440049.2013.813649 

Gimou M-M, Charrondiere UR, Leblanc J-C, Pouillot R, Noel L, Guerin T (2014). Concentration data for 
25 elements in foodstuffs in Yaounde: The Cameroonian Total Diet Study. Journal of Food 
Composition and Analysis, 34 (1), 39-55. doi: 10.1016/j.jfca.2014.02.005 

Gimou M-M, Pouillot R, Charrondiere UR, Noel L, Guerin T, Leblanc J-C (2014). Dietary exposure and 
health risk assessment for 14 toxic and essential trace elements in Yaounde: the 
Cameroonian total diet study. Food Additives and Contaminants Part a-Chemistry Analysis 
Control Exposure & Risk Assessment, 31 (6), 1064-1080. doi: 
10.1080/19440049.2014.909953 

Hsieh DPH, Huang H-Y, Ling M-P, Chen Y-S, Huang L-L, Wu C-H, Ni S-P, Hung H-C, Chiang C-F (2012). 
Total Dietary Studies and Food Safety Assessment in Taiwan-Food Preservatives as an 



23 

Illustration. Journal of Food and Drug Analysis, 20 (4), 744-763. doi: 
10.6227/jfda.2012200303 

Ling M-P, Lien K-W, Wu C-H, Ni S-P, Huang H-Y, Hsieh DPH (2015). Dietary Exposure Estimates for the 
Food Preservatives Benzoic Acid and Sorbic Acid in the Total Diet in Taiwan. Journal of 
Agricultural and Food Chemistry, 63 (7), 2074-2082. doi: 10.1021/jf503987y 

Nasreddine L, Nashalian O, Naja F, Itani L, Parent-Massin D, Nabhani-Zeidan M, Hwalla N (2010). 
Dietary exposure to essential and toxic trace elements from a Total diet study in an adult 
Lebanese urban population. Food and Chemical Toxicology, 48 (5), 1262-1269. doi: 
10.1016/j.fct.2010.02.020 

Nougadere A, Sirot V, Kadar A, Fastier A, Truchot E, Vergnet C, Hommet F, Bayle J, Gros P, Leblanc J-C 
(2012). Total diet study on pesticide residues in France: levels in food as consumed and 
chronic dietary risk to consumers. Environment International, 45, 135-150. doi: 
10.1016/j.envint.2012.02.001 

Riviere G, Sirot V, Tard A, Jean J, Marchand P, Veyrand B, Le Bizec B, Leblanc JC (2014). Food risk 
assessment for perfluoroalkyl acids and brominated flame retardants in the French 
population: results from the second French total diet study. Science of the Total 
Environment, 491-492, 176-183. doi: 10.1016/j.scitotenv.2014.01.104 

Rose M, Baxter M, Brereton N, Baskaran C (2010). Dietary exposure to metals and other elements in 
the 2006 UK Total Diet Study and some trends over the last 30 years. Food Additives and 
Contaminants Part a-Chemistry Analysis Control Exposure & Risk Assessment, 27 (10), 1380-
1404. doi: 10.1080/19440049.2010.496794 

Sirot V, Fremy J-M, Leblanc J-C (2013). Dietary exposure to mycotoxins and health risk assessment in 
the second French total diet study. Food and Chemical Toxicology, 52, 1-11. doi: 
10.1016/j.fct.2012.10.036 

Tong C, Charles MA, Forhan A, Heude B, Sirot V (2013). Exposure to food contaminants during 
pregnancy. Science of the Total Environment, 458/460, 27-35. doi: 
10.1016/j.scitotenv.2013.03.100 

Tungaraza C, Chibunda RT, Pereka AE (2011). Dietary exposure to mercury of the adult population in 
mugusu artisanal gold mining village, Tanzania: a total diet approach. Open Environmental 
Engineering Journal, 4, 141-146. doi: 10.2174/1874829501104010141 

Vogt R, Bennett D, Cassady D, Frost J, Ritz B, Hertz-Picciotto I (2012). Cancer and non-cancer health 
effects from food contaminant exposures for children and adults in California: a risk 
assessment. Environmental Health, 11 (83), 83. doi: 10.1186/1476-069x-11-83 

Wong WWK, Yip Y-c, Choi K-k, Ho YY, Xiao Y (2013). Dietary exposure to dioxins and dioxin-like PCBs 
of Hong Kong adults: results of the first Hong Kong Total Diet Study. Food Addit Contam Part 
A Chem Anal Control Expo Risk Assess, 30 (12), 2152-2158. doi: 
10.1080/19440049.2013.849388 

Wong WWK, Chung SWC, Lam C-h, Ho YY, Xiao Y (2014). Dietary exposure of Hong Kong adults to 
acrylamide: results of the first Hong Kong Total Diet Study. Food Addit Contam Part A Chem 
Anal Control Expo Risk Assess, 31 (5), 799-805. doi: 10.1080/19440049.2014.898189 

Wong WWK, Yau ATC, Chung SWC, Lam C-h, Ma S, Ho YY, Xiao Y (2014). Dietary exposure of Hong 
Kong adults to pesticide residues: results of the first Hong Kong Total Diet Study. Food Addit 
Contam Part A Chem Anal Control Expo Risk Assess, 31 (5), 852-871. doi: 
10.1080/19440049.2014.900573 

Zhang L, Li J, Liu X, Zhao Y, Li X, Wen S, Wu Y (2013). Dietary intake of PCDD/Fs and dioxin-like PCBs 
from the Chinese total diet study in 2007. Chemosphere, 90 (5), 1625-1630. doi: 
10.1016/j.chemosphere.2012.08.040 

Zhang L, Li J, Zhao Y, Li X, Wen S, Shen H, Wu Y (2013). Polybrominated Diphenyl Ethers (PBDEs) and 
Indicator Polychlorinated Biphenyls (PCBs) in Foods from China: Levels, Dietary Intake, and 
Risk Assessment. Journal of Agricultural and Food Chemistry, 61 (26), 6544-6551. doi: 
10.1021/jf4006565 



24 

Zhou P, Zhao Y, Li J, Wu G, Zhang L, Liu Q, Fan S, Yang X, Li X, Wu Y (2012). Dietary exposure to 
persistent organochlorine pesticides in 2007 Chinese total diet study. Environment 
International, 42, 152-159. doi: 10.1016/j.envint.2011.05.018 

Zhou PP, Zhao YF, Liu HL, Ma YJ, Li XW, Yang X, Wu YN (2013). Dietary exposure of the Chinese 
population to acrylamide. Biomedical and Environmental Sciences : BES, 26 (6), 421-429. doi: 
10.3967/0895-3988.2013.06.002 

 

8.2.2 References Food Monitoring (n=119) 

 
Abdallah MAM (2013). Bioaccumulation of heavy metals in mollusca species and assessment of 

potential risks to human health. Bulletin of Environmental Contamination and Toxicology, 90 
(5), 552-557. doi: 10.1007/s00128-013-0959-x 

Al-Rmalli SW, Jenkins RO, Haris PI (2012). Dietary intake of cadmium from Bangladeshi foods. J Food 
Sci, 77 (1), T26-33. doi: 10.1111/j.1750-3841.2011.02467.x 

Augustsson ALM, Uddh-Soderberg TE, Hogmalm KJ, Filipsson MEM (2015). Metal uptake by 
homegrown vegetables - the relative importance in human health risk assessments at 
contaminated sites. Environmental Research, 138, 181-190. doi: 
10.1016/j.envres.2015.01.020 

Batista BL, Souza JMO, De Souza SS, Barbosa F, Jr. (2011). Speciation of arsenic in rice and estimation 
of daily intake of different arsenic species by Brazilians through rice consumption. Journal of 
Hazardous Materials, 191 (1-3), 342-348. doi: 10.1016/j.jhazmat.2011.04.087 

Ben Ameur W, El Megdiche Y, Eljarrat E, Ben Hassine S, Badreddine B, Souad T, Bechir H, Barcelo D, 
Driss MR (2013). Organochlorine and organobromine compounds in a benthic fish (Solea 
solea) from Bizerte Lagoon (northern Tunisia): implications for human exposure. 
Ecotoxicology and Environmental Safety, 88, 55-64. doi: 10.1016/j.ecoenv.2012.10.021 

Cano-Sancho G, Sanchis V, Marin S, Ramos AJ (2013). Occurrence and exposure assessment of 
aflatoxins in Catalonia (Spain). Food and Chemical Toxicology, 51, 188-193. doi: 
10.1016/j.fct.2012.09.032 

Cao S, Duan X, Zhao X, Ma J, Dong T, Huang N, Sun C, He B, Wei F (2014). Health risks from the 
exposure of children to As, Se, Pb and other heavy metals near the largest coking plant in 
China. Science of the Total Environment, 472, 1001-1009. doi: 
10.1016/j.scitotenv.2013.11.124 

Cao S, Duan X, Zhao X, Wang B, Ma J, Fan D, Sun C, He B, Wei F, Jiang G (2014). Isotopic ratio based 
source apportionment of children's blood lead around coking plant area. Environment 
International, 73, 158-166. doi: 10.1016/j.envint.2014.07.015 

Chan JKY, Man YB, Wu SC, Wong MH (2013). Dietary intake of PBDEs of residents at two major 
electronic waste recycling sites in China. Science of the Total Environment, 463-464, 1138-
1146. doi: 10.1016/j.scitotenv.2012.06.093 

Chen C, Qian Y, Chen Q, Li C (2011). Assessment of daily intake of toxic elements due to consumption 
of vegetables, fruits, meat, and seafood by inhabitants of Xiamen, China. J Food Sci, 76 (8), 
T181-188. doi: 10.1111/j.1750-3841.2011.02341.x 

Chung HY, Chung SWC, Chan BTP, Ho YY, Xiao Y (2013). Dietary exposure of Hong Kong adults to fatty 
acid esters of 3-monochloropropane-1,2-diol. Food Addit Contam Part A Chem Anal Control 
Expo Risk Assess, 30 (9), 1508-1512. doi: 10.1080/19440049.2013.809628 

Conti GO, Copat C, Ledda C, Fiore M, Fallico R, Sciacca S, Ferrante M (2012). Evaluation of heavy 
metals and polycyclic aromatic hydrocarbons (PAHs) in Mullus barbatus from Sicily Channel 
and risk-based consumption limits. Bulletin of Environmental Contamination and Toxicology, 
88 (6), 946-950. doi: 10.1007/s00128-012-0611-1 

Crepet A, Tressou J, Graillot V, Bechaux C, Pierlot S, Heraud F, Leblanc JC (2013). Identification of the 
main pesticide residue mixtures to which the French population is exposed. Environmental 
Research, 126, 125-133. doi: 10.1016/j.envres.2013.03.008 



25 

Cui J, Shi J, Jiang G, Jing C (2013). Arsenic levels and speciation from ingestion exposures to 
biomarkers in Shanxi, China: implications for human health. Environmental Science and 
Technology, 47 (10), 5419-5424. doi: 10.1021/es400129s 

Danieli PP, Serrani F, Primi R, Ponzetta MP, Ronchi B, Amici A (2012). Cadmium, lead, and chromium 
in large game: a local-scale exposure assessment for hunters consuming meat and liver of 
wild boar. Archives of Environmental Contamination and Toxicology, 63 (4), 612-627. doi: 
10.1007/s00244-012-9791-2 

de la Torre-Robles A, Rivas A, Lorenzo-Tovar ML, Monteagudo C, Mariscal-Arcas M, Olea-Serrano F 
(2014). Estimation of the intake of phenol compounds from virgin olive oil of a population 
from southern Spain. Food Addit Contam Part A Chem Anal Control Expo Risk Assess, 31 (9), 
1460-1469. doi: 10.1080/19440049.2014.935961 

Di Leo A, Cardellicchio N, Giandomenico S, Spada L (2010). Mercury and methylmercury 
contamination in Mytilus galloprovincialis from Taranto Gulf (Ionian Sea, Southern Italy): risk 
evaluation for consumers. Food and Chemical Toxicology, 48 (11), 3131-3136. doi: 
10.1016/j.fct.2010.08.008 

Douay F, Pelfrene A, Planque J, Fourrier H, Richard A, Roussel H, Girondelot B (2013). Assessment of 
potential health risk for inhabitants living near a former lead smelter. Part 1: metal 
concentrations in soils, agricultural crops, and homegrown vegetables. Environmental 
Monitoring and Assessment, 185 (5), 3665-3680. doi: 10.1007/s10661-012-2818-3 

Giri S & Singh AK (2014). Assessment of human health risk for heavy metals in fish and shrimp 
collected from Subarnarekha river, India. International journal of environmental health 
research, 24 (5), 429-449. doi: 10.1080/09603123.2013.857391 

Heinemeyer G, Sommerfeld C, Springer A, Heiland A, Lindtner O, Greiner M, Heuer T, Krems C, 
Conrad A (2013). Estimation of dietary intake of bis(2-ethylhexyl)phthalate (DEHP) by 
consumption of food in the German population. International Journal of Hygiene and 
Environmental Health, 216 (4), 472-480. doi: 10.1016/j.ijheh.2013.01.001 

Hursky O & Pietrock M (2012). Chemical contaminants and parasites: assessment of human health 
risks associated with consumption of whitefish (Coregonus clupeaformis) from two boreal 
lakes in northern Saskatchewan, Canada. Science of the Total Environment, 424, 97-103. doi: 
10.1016/j.scitotenv.2012.02.071 

Ihedioha JN & Okoye COB (2013). Dietary intake and health risk assessment of lead and cadmium via 
consumption of cow meat for an urban population in Enugu State, Nigeria. Ecotoxicology and 
Environmental Safety, 93, 101-106. doi: 10.1016/j.ecoenv.2013.04.010 

Islam MS, Ahmed MK, Habibullah-Al-Mamun M, Masunaga S (2014). Trace metals in soil and 
vegetables and associated health risk assessment. Environmental Monitoring and 
Assessment, 186 (12), 8727-8739. doi: 10.1007/s10661-014-4040-y 

Jeong Y, Lee S, Kim S, Choi S-D, Park J, Kim H-J, Lee JJ, Choi G, Choi S, Kim S, Kim SY, Kim YD, Cho G, 
Suh E, Kim SK, Eun S-H, Eom S, Kim S, Kim G-H, Choi K, Kim S, Moon H-B (2014). Occurrence 
and exposure assessment of polychlorinated biphenyls and organochlorine pesticides from 
homemade baby food in Korea. Science of the Total Environment, 470-471, 1370-1375. doi: 
10.1016/j.scitotenv.2013.07.071 

Jin Y, Liu P, Sun J, Wang C, Min J, Zhang Y, Wang S, Wu Y (2014). Dietary exposure and risk 
assessment to lead of the population of Jiangsu province, China. Food Addit Contam Part A 
Chem Anal Control Expo Risk Assess, 31 (7), 1187-1195. doi: 10.1080/19440049.2014.918283 

Jooste A, Marr SM, Addo-Bediako A, Luus-Powell WJ (2015). Sharptooth catfish shows its metal: a 
case study of metal contamination at two impoundments in the Olifants River, Limpopo river 
system, South Africa. Ecotoxicology and Environmental Safety, 112, 96-104. doi: 
10.1016/j.ecoenv.2014.10.033 

Jovic M & Stankovic S (2014). Human exposure to trace metals and possible public health risks via 
consumption of mussels Mytilus galloprovincialis from the Adriatic coastal area. Food and 
Chemical Toxicology, 70, 241-251. doi: 10.1016/j.fct.2014.05.012 



26 

Ju Y-R, Chen W-Y, Liao C-M (2012). Assessing human exposure risk to cadmium through inhalation 
and seafood consumption. Journal of Hazardous Materials, 227-228, 353-361. doi: 
10.1016/j.jhazmat.2012.05.060 

Karimi R, Fitzgerald TP, Fisher NS (2012). A quantitative synthesis of mercury in commercial seafood 
and implications for exposure in the United States. Environmental Health Perspectives, 120 
(11), 1512-1519. doi: 10.1289/ehp.1205122 

Karjalainen AK, Hirvonen T, Kiviranta H, Sinkko H, Kronberg-Kippila C, Virtanen SM, Hallikainen A, 
Leino O, Knip M, Veijola R, Simell O, Tuomisto JT (2012). Long-term daily intake estimates of 
polychlorinated dibenzo-p-dioxins and furans, polychlorinated biphenyls and polybrominated 
diphenylethers from food in Finnish children: risk assessment implications. Food Addit 
Contam Part A Chem Anal Control Expo Risk Assess, 29 (9), 1475-1488. doi: 
10.1080/19440049.2012.694373 

Khan S, Rehman S, Khan AZ, Khan MA, Shah MT (2010). Soil and vegetables enrichment with heavy 
metals from geological sources in Gilgit, northern Pakistan. Ecotoxicology and Environmental 
Safety, 73 (7), 1820-1827. doi: 10.1016/j.ecoenv.2010.08.016 

Khan MF & Godwin Wesley S (2011). Assessment of health safety from ingestion of natural 
radionuclides in seafoods from a tropical coast, India. Marine Pollution Bulletin, 62 (2), 399-
404. doi: 10.1016/j.marpolbul.2010.12.016 

Khan MU, Malik RN, Muhammad S (2013). Human health risk from heavy metal via food crops 
consumption with wastewater irrigation practices in Pakistan. Chemosphere, 93 (10), 2230-
2238. doi: 10.1016/j.chemosphere.2013.07.067 

Khillare PS, Jyethi DS, Sarkar S (2012). Health risk assessment of polycyclic aromatic hydrocarbons 
and heavy metals via dietary intake of vegetables grown in the vicinity of thermal power 
plants. Food and Chemical Toxicology, 50 (5), 1642-1652. doi: 10.1016/j.fct.2012.01.032 

Kim D-G, Kim M, Jang J-H, Bong YH, Kim J-H (2013). Monitoring of environmental contaminants in 
raw bovine milk and estimates of dietary intakes of children in South Korea. Chemosphere, 
93 (3), 561-566. doi: 10.1016/j.chemosphere.2013.06.055 

Larsson K, Darnerud PO, Ilback NG, Merino L (2011). Estimated dietary intake of nitrite and nitrate in 
Swedish children. Food Addit Contam Part A Chem Anal Control Expo Risk Assess, 28 (5), 659-
666. doi: 10.1080/19440049.2011.555842 

Lee J-W, Oh S-H, Oh J-E (2012). Monitoring of perchlorate in diverse foods and its estimated dietary 
exposure for Korea populations. Journal of Hazardous Materials, 243, 52-58. doi: 
10.1016/j.jhazmat.2012.09.037 

Lee NY, Park SY, Lee YM, Choi SY, Jeong SH, Chung MS, Chang YS, Choi SH, Bae DH, Ha SD (2013). 
Potential risk and sodium content of children's ready-to-eat foods distributed at major 
amusement parks in Korea. Food Addit Contam Part A Chem Anal Control Expo Risk Assess, 
30 (9), 1527-1534. doi: 10.1080/19440049.2013.804954 

Lee J, Lee J-H, Kim C-K, Thomsen M (2014). Childhood exposure to DEHP, DBP and BBP under existing 
chemical management systems: a comparative study of sources of childhood exposure in 
Korea and in Denmark. Environment International, 63, 77-91. doi: 
10.1016/j.envint.2013.10.020 

Li P, Feng X, Yuan X, Chan HM, Qiu G, Sun G-X, Zhu Y-G (2012). Rice consumption contributes to low 
level methylmercury exposure in southern China. Environment International, 49, 18-23. doi: 
10.1016/j.envint.2012.08.006 

Li X, Chen Z, Chen Z, Zhang Y (2013). A human health risk assessment of rare earth elements in soil 
and vegetables from a mining area in Fujian Province, Southeast China. Chemosphere, 93 (6), 
1240-1246. doi: 10.1016/j.chemosphere.2013.06.085 

Li Y (2013). Environmental contamination and risk assessment of mercury from a historic mercury 
mine located in southwestern China. Environmental Geochemistry and Health, 35 (1), 27-36. 
doi: 10.1007/s10653-012-9470-2 



27 

Li P & Gao X (2014). Trace elements in major marketed marine bivalves from six northern coastal 
cities of China: concentrations and risk assessment for human health. Ecotoxicology and 
Environmental Safety, 109, 1-9. doi: 10.1016/j.ecoenv.2014.07.023 

Liang P, Shao D-D, Wu S-C, Shi J-B, Sun X-l, Wu F-Y, Lo SCL, Wang W-X, Wong MH (2011). The 
influence of mariculture on mercury distribution in sediments and fish around Hong Kong 
and adjacent mainland China waters. Chemosphere, 82 (7), 1038-1043. doi: 
10.1016/j.chemosphere.2010.10.061 

Liu Z, Zhang H, Tao M, Yang S, Wang L, Liu Y, Ma D, He Z (2010). Organochlorine pesticides in 
consumer fish and mollusks of Liaoning province, China: distribution and human exposure 
implications. Archives of Environmental Contamination and Toxicology, 59 (3), 444-453. doi: 
10.1007/s00244-010-9504-7 

Liu P, Li CY, Wang CN, Sun JF, Min J, Hu D, Wu YN (2011). Calculation of the dietary exposure of 
Chinese consumers to acephate residues using deterministic and probabilistic approaches. 
Food Addit Contam Part A Chem Anal Control Expo Risk Assess, 28 (5), 649-658. doi: 
10.1080/19440049.2011.563368 

Liu X, Song Q, Tang Y, Li W, Xu J, Wu J, Wang F, Brookes PC (2013). Human health risk assessment of 
heavy metals in soil-vegetable system: a multi-medium analysis. Science of the Total 
Environment, 463-464, 530-540. doi: 10.1016/j.scitotenv.2013.06.064 

Liu Y, Xiao T, Baveye PC, Zhu J, Ning Z, Li H (2015). Potential health risk in areas with high naturally-
occurring cadmium background in southwestern China. Ecotoxicology and Environmental 
Safety, 112, 122-131. doi: 10.1016/j.ecoenv.2014.10.022 

Lorenzini R, Biedermann M, Grob K, Garbini D, Barbanera M, Braschi I (2013). Migration kinetics of 
mineral oil hydrocarbons from recycled paperboard to dry food: monitoring of two real 
cases. Food Additives and Contaminants Part a-Chemistry Analysis Control Exposure & Risk 
Assessment, 30 (4), 760-770. doi: 10.1080/19440049.2013.766765 

Lozowicka B, Kaczynski P, Paritova CACcIEC, Kuzembekova GB, Abzhalieva AB, Sarsembayeva NB, 
Alihan K (2014). Pesticide residues in grain from Kazakhstan and potential health risks 
associated with exposure to detected pesticides. Food and Chemical Toxicology, 64, 238-248. 
doi: 10.1016/j.fct.2013.11.038 

Lu S-Y, Zhang H-M, Sojinu SO, Liu G-H, Zhang J-Q, Ni H-G (2015). Trace elements contamination and 
human health risk assessment in drinking water from Shenzhen, China. Environmental 
Monitoring and Assessment, 187 (1), 4220. doi: 10.1007/s10661-014-4220-9 

Mahabali S & Spanoghe P (2015). Risk assessment of pesticide usage by farmers in Commewijne, 
Suriname, South America: a pilot study for the Alkmaar and Tamanredjo regions. 
Environmental Monitoring and Assessment, 187 (3), 153. doi: 10.1007/s10661-015-4363-3 

Mahmood A, Malik RN, Li J, Zhang G, Jones KC (2014). PCNs (polychlorinated napthalenes): dietary 
exposure via cereal crops, distribution and screening-level risk assessment in wheat, rice, soil 
and air along two tributaries of the River Chenab, Pakistan. Science of the Total Environment, 
481, 409-417. doi: 10.1016/j.scitotenv.2014.02.056 

Mahmood A, Malik RN, Syed JH, Li J, Zhang G (2015). Dietary exposure and screening-level risk 
assessment of polybrominated diphenyl ethers (PBDEs) and dechloran plus (DP) in wheat, 
rice, soil and air along two tributaries of the River Chenab, Pakistan. Chemosphere, 118, 57-
64. doi: 10.1016/j.chemosphere.2014.05.071 

Mansilla-Rivera I & Rodriguez-Sierra CJ (2011). Metal levels in fish captured in Puerto Rico and 
estimation of risk from fish consumption. Archives of Environmental Contamination and 
Toxicology, 60 (1), 132-144. doi: 10.1007/s00244-010-9538-x 

Metian M, Warnau M, Chouvelon T, Pedraza F, Rodriguez y Baena AM, Bustamante P (2013). Trace 
element bioaccumulation in reef fish from New Caledonia: influence of trophic groups and 
risk assessment for consumers. Mar Environ Res, 87-88, 26-36. doi: 
10.1016/j.marenvres.2013.03.001 



28 

Mezghani-Chaari S, Hamza A, Hamza-Chaffai A (2011). Mercury contamination in human hair and 
some marine species from Sfax coasts of Tunisia: levels and risk assessment. Environmental 
Monitoring and Assessment, 180 (1-4), 477-487. doi: 10.1007/s10661-010-1800-1 

Minorczyk M, Goralczyk K, Strucinski P, Hernik A, Czaja K, Lyczewska M, Korcz W, Starski A, Ludwicki 
JK (2012). Risk assessment for infants exposed to furan from ready-to-eat thermally 
processed food products in Poland. Rocz Panstw Zakl Hig, 63 (4), 403-410. 

Moon H-B, Kim S-J, Park H, Jung YS, Lee S, Kim Y-H, Choi M (2011). Exposure assessment for methyl 
and total mercury from seafood consumption in Korea, 2005 to 2008. Journal of 
Environmental Monitoring, 13 (9), 2400-2405. doi: 10.1039/c1em10504c 

Morisset T, Ramirez-Martinez A, Wesolek N, Roudot A-C (2013). Probabilistic mercury multimedia 
exposure assessment in small children and risk assessment. Environment International, 59, 
431-441. doi: 10.1016/j.envint.2013.07.003 

Nabulo G, Young SD, Black CR (2010). Assessing risk to human health from tropical leafy vegetables 
grown on contaminated urban soils. Science of the Total Environment, 408 (22), 5338-5351. 
doi: 10.1016/j.scitotenv.2010.06.034 

Nadal M, Casacuberta N, Garcia-Orellana J, Ferre-Huguet N, Masque P, Schuhmacher M, Domingo JL 
(2011). Human health risk assessment of environmental and dietary exposure to natural 
radionuclides in the Catalan stretch of the Ebro River, Spain. Environmental Monitoring and 
Assessment, 175 (1-4), 455-468. doi: 10.1007/s10661-010-1543-z 

Neff MR, Bhavsar SP, Ni FJ, Carpenter DO, Drouillard K, Fisk AT, Arts MT (2014). Risk-benefit of 
consuming Lake Erie fish. Environmental Research, 134, 57-65. doi: 
10.1016/j.envres.2014.05.025 

Pardo O, Beser MI, Yusa V (2014). Probabilistic risk assessment of the exposure to polybrominated 
diphenyl ethers via fish and seafood consumption in the Region of Valencia (Spain). 
Chemosphere, 104, 7-14. doi: 10.1016/j.chemosphere.2013.12.084 

Pareja-Carrera J, Mateo R, Rodriguez-Estival J (2014). Lead (Pb) in sheep exposed to mining pollution: 
implications for animal and human health. Ecotoxicology and Environmental Safety, 108, 
210-216. doi: 10.1016/j.ecoenv.2014.07.014 

Pelfrene A, Douay F, Richard A, Roussel H, Girondelot B (2013). Assessment of potential health risk 
for inhabitants living near a former lead smelter. Part 2: site-specific human health risk 
assessment of Cd and Pb contamination in kitchen gardens. Environmental Monitoring and 
Assessment, 185 (4), 2999-3012. doi: 10.1007/s10661-012-2767-x 

Pflugh KK, Stern AH, Nesposudny L, Lurig L, Ruppel B, Buchanan GA (2011). Consumption patterns 
and risk assessment of crab consumers from the Newark Bay Complex, New Jersey, USA. 
Science of the Total Environment, 409 (21), 4536-4544. doi: 10.1016/j.scitotenv.2011.07.017 

Phan K, Sthiannopkao S, Heng S, Phan S, Huoy L, Wong MH, Kim K-W (2013). Arsenic contamination 
in the food chain and its risk assessment of populations residing in the Mekong River basin of 
Cambodia. Journal of Hazardous Materials, 262, 1064-1071. doi: 
10.1016/j.jhazmat.2012.07.005 

Phillips NR, Stewart M, Olsen G, Hickey CW (2014). Human health risks of geothermally derived 
metals and other contaminants in wild-caught food. Journal of Toxicology and Environmental 
Health. Part A, 77 (6), 346-365. doi: 10.1080/15287394.2013.866915 

Piskorska-Pliszczynska J, Mikolajczyk S, Warenik-Bany M, Maszewski S, Strucinski P (2014). Soil as a 
source of dioxin contamination in eggs from free-range hens on a Polish farm. Science of the 
Total Environment, 466-467, 447-454. doi: 10.1016/j.scitotenv.2013.07.061 

Qin H-b, Zhu J-m, Liang L, Wang M-s, Su H (2013). The bioavailability of selenium and risk assessment 
for human selenium poisoning in high-Se areas, China. Environment International, 52, 66-74. 
doi: 10.1016/j.envint.2012.12.003 

Qiu Y, Strid A, Bignert A, Zhu Z, Zhao J, Athanasiadou M, Athanassiadis I, Bergman A (2012). 
Chlorinated and brominated organic contaminants in fish from Shanghai markets: a case 
study of human exposure. Chemosphere, 89 (4), 458-466. doi: 
10.1016/j.chemosphere.2012.05.099 



29 

Qu C-S, Ma Z-W, Yang J, Liu Y, Bi J, Huang L (2012). Human exposure pathways of heavy metals in a 
lead-zinc mining area, Jiangsu Province, China. PLoS One, 7 (11), e46793. doi: 
10.1371/journal.pone.0046793 

Qu M, Huang B, Li W, Zhang C, Zhao Y (2015). Spatial uncertainty of joint health risk of multiple trace 
metals in rice grain in Jiaxing city, China. Environmental Science. Processes & Impacts, 17 (1), 
120-130. doi: 10.1039/c4em00513a 

Rabitto IdS, Bastos WR, Almeida R, Anjos A, de Holanda IBB, Galvao RCF, Neto FF, de Menezes ML, 
Dos Santos CAM, de Oliveira Ribeiro CA (2011). Mercury and DDT exposure risk to fish-eating 
human populations in Amazon. Environment International, 37 (1), 56-65. doi: 
10.1016/j.envint.2010.07.001 

Rahman MM, Asaduzzaman M, Naidu R (2013). Consumption of arsenic and other elements from 
vegetables and drinking water from an arsenic-contaminated area of Bangladesh. Journal of 
Hazardous Materials, 262, 1056-1063. doi: 10.1016/j.jhazmat.2012.06.045 

Raissy M & Ansari M (2014). Health risk assessment of mercury and arsenic associated with 
consumption of fish from the Persian Gulf. Environmental Monitoring and Assessment, 186 
(2), 1235-1240. doi: 10.1007/s10661-013-3452-4 

Ramirez-Andreotta MD, Brusseau ML, Beamer P, Maier RM (2013). Home gardening near a mining 
site in an arsenic-endemic region of Arizona: assessing arsenic exposure dose and risk via 
ingestion of home garden vegetables, soils, and water. Science of the Total Environment, 
454-455, 373-382. doi: 10.1016/j.scitotenv.2013.02.063 

Rauscher-Gabernig E, Mischek D, Moche W, Prean M (2013). Dietary intake of dioxins, furans and 
dioxin-like PCBs in Austria. Food Addit Contam Part A Chem Anal Control Expo Risk Assess, 30 
(10), 1770-1779. doi: 10.1080/19440049.2013.814169 

Roggeman S, de Boeck G, De Cock H, Blust R, Bervoets L (2014). Accumulation and detoxification of 
metals and arsenic in tissues of cattle (Bos taurus), and the risks for human consumption. 
Science of the Total Environment, 466-467, 175-184. doi: 10.1016/j.scitotenv.2013.07.007 

Ruelas-Inzunza J, Paez-Osuna F, Ruiz-Fernandez AC, Zamora-Arellano N (2011). Health risk associated 
to dietary intake of mercury in selected coastal areas of Mexico. Bulletin of Environmental 
Contamination and Toxicology, 86 (2), 180-188. doi: 10.1007/s00128-011-0189-z 

Sackett DK, Cope WG, Rice JA, Aday DD (2013). The influence of fish length on tissue mercury 
dynamics: implications for natural resource management and human health risk. 
International Journal of Environmental Research and Public Health, 10 (2), 638-659. doi: 
10.3390/ijerph10020638 

Saha N & Zaman MR (2013). Evaluation of possible health risks of heavy metals by consumption of 
foodstuffs available in the central market of Rajshahi City, Bangladesh. Environmental 
Monitoring and Assessment, 185 (5), 3867-3878. doi: 10.1007/s10661-012-2835-2 

Saumel I, Kotsyuk I, Holscher M, Lenkereit C, Weber F, Kowarik I (2012). How healthy is urban 
horticulture in high traffic areas? Trace metal concentrations in vegetable crops from 
plantings within inner city neighbourhoods in Berlin, Germany. Environmental pollution 
(Barking, Essex : 1987), 165, 124-132. doi: 10.1016/j.envpol.2012.02.019 

Schneider K, Schwarz MA, Lindtner O, Blume K, Heinemeyer G (2014). Lead exposure from food: the 
German LExUKon project. Food Additives and Contaminants Part a-Chemistry Analysis 
Control Exposure & Risk Assessment, 31 (6), 1052-1063. doi: 
10.1080/19440049.2014.905875 

Schwarz MA, Lindtner O, Blume K, Heinemeyer G, Schneider K (2014). Cadmium exposure from food: 
the German LExUKon project. Food Additives & Contaminants: Part A, 31 (6), 1038-1051. doi: 
10.1080/19440049.2014.905711 

Schwarz MA, Lindtner O, Blume K, Heinemeyer G, Schneider K (2014). Dioxin and dl-PCB exposure 
from food: the German LExUKon project. Food Additives and Contaminants Part a-Chemistry 
Analysis Control Exposure & Risk Assessment, 31 (4), 688-702. doi: 
10.1080/19440049.2013.878041 



30 

Serrano SE, Braun J, Trasande L, Dills R, Sathyanarayana S (2014). Phthalates and diet: a review of the 
food monitoring and epidemiology data. Environmental Health, 13 (43), (2 June 2014)-(2012 
June 2014). doi: 10.1186/1476-069x-13-43 

Shanmuganathan D, Megharaj M, Chen Z, Naidu R (2011). Polybrominated diphenyl ethers (PBDEs) in 
marine foodstuffs in Australia: residue levels and contamination status of PBDEs. Marine 
Pollution Bulletin, 63 (5-12), 154-159. doi: 10.1016/j.marpolbul.2011.06.002 

Si W, Ji W, Yang F, Lv Y, Wang Y, Zhang Y (2011). The function of constructed wetland in reducing the 
risk of heavy metals on human health. Environmental Monitoring and Assessment, 181 (1-4), 
531-537. doi: 10.1007/s10661-010-1847-z 

Singh AK, Srivastava SC, Verma P, Ansari A, Verma A (2014). Hazard assessment of metals in invasive 
fish species of the Yamuna River, India in relation to bioaccumulation factor and exposure 
concentration for human health implications. Environmental Monitoring and Assessment, 
186 (6), 3823-3836. doi: 10.1007/s10661-014-3660-6 

Smuc NR, Dolenec T, Serafimovski T, Tasev G, Dolenec M, Vrhovnik P (2012). Heavy metal 
characteristics in Kocani Field plant system (Republic of Macedonia). Environmental 
Geochemistry and Health, 34 (4), 513-526. doi: 10.1007/s10653-011-9439-6 

Starski A, Jedra M, Gawarska H, Postupolski J (2013). Assessing exposure to 3-MCPD from bakery 
products based on monitoring studies undertaken throughout Poland. Rocz Panstw Zakl Hig, 
64 (4), 277-283. 

Strucinski P, Piskorska-Pliszczynska J, Maszewski S, Goralczyk K, Warenik-Bany M, Mikolajczyk S, Czaja 
K, Hernik A, Ludwicki JK (2013). PCDD/Fs and DL-PCBs intake from fish caught in Polish fishing 
grounds in the Baltic Sea--characterizing the risk for consumers. Environment International, 
56, 32-41. doi: 10.1016/j.envint.2013.03.002 

Sun JF, Liu P, Li CY, Li JX, Wang CN, Min J, Hu D, Wu YN (2011). Probabilistic acute dietary exposure 
assessment of the Chinese population to cypermethrin residues. Food Addit Contam Part A 
Chem Anal Control Expo Risk Assess, 28 (7), 869-876. doi: 10.1080/19440049.2011.572928 

Sun JF, Wang CN, Wu YN, Yuan BJ, Tian ZH, Song XY, Li CY, Liu P (2011). Long-term dietary exposure 
to lead of the population of Jiangsu Province, China. Food Addit Contam Part A Chem Anal 
Control Expo Risk Assess, 28 (1), 107-114. doi: 10.1080/19440049.2010.533290 

Szpyrka E (2015). Assessment of consumer exposure related to improper use of pesticides in the 
region of southeastern Poland. Environmental Monitoring and Assessment, 187 (1), 4140. 
doi: 10.1007/s10661-014-4140-8 

Thapa DS, Sharma CM, Kang S, Sillanpaa M (2014). The risk of mercury exposure to the people 
consuming fish from Lake Phewa, Nepal. International Journal of Environmental Research 
and Public Health, 11 (7), 6771-6779. doi: 10.3390/ijerph110706771 

Tlustos C, Anderson W, Flynn A, Pratt I (2014). Exposure of the adult population resident in Ireland to 
dioxins and PCBs from the diet. Food Additives and Contaminants - Part A Chemistry, 
Analysis, Control, Exposure and Risk Assessment, 31 (6), 1100-1113. doi: 
10.1080/19440049.2014.905713 

Tlustos C, Anderson W, Flynn A, Pratt I (2014). Additional exposure of the Irish adult population to 
dioxins and PCBs from the diet as a consequence of the 2008 Irish dioxin food contamination 
incident. Food Addit Contam Part A Chem Anal Control Expo Risk Assess, 31 (5), 889-904. doi: 
10.1080/19440049.2014.893399 

Wang S, Li B, Zhang M, Xing D, Jia Y, Wei C (2011). Bioaccumulation and trophic transfer of mercury 
in a food web from a large, shallow, hypereutrophic lake (Lake Taihu) in China. 
Environmental Science and Pollution Research International, 19 (7), 2820-2831. doi: 
10.1007/s11356-012-0787-2 

Wang H-S, Sthiannopkao S, Chen Z-J, Man Y-B, Du J, Xing G-H, Kim K-W, Mohamed Yasin MS, Hashim 
JH, Wong M-H (2013). Arsenic concentration in rice, fish, meat and vegetables in Cambodia: a 
preliminary risk assessment. Environmental Geochemistry and Health, 35 (6), 745-755. doi: 
10.1007/s10653-013-9532-0 



31 

Wang H-S, Xu W-F, Chen Z-J, Cheng Z, Ge L-C, Man Y-B, Giesy JP, Du J, Wong CKC, Wong M-H (2013). 
In vitro estimation of exposure of Hong Kong residents to mercury and methylmercury via 
consumption of market fishes. Journal of Hazardous Materials, 248-249, 387-393. doi: 
10.1016/j.jhazmat.2012.12.060 

Wang Q, Liu J, Cheng S (2015). Heavy metals in apple orchard soils and fruits and their health risks in 
Liaodong Peninsula, Northeast China. Environmental Monitoring and Assessment, 187 (1), 
4178. doi: 10.1007/s10661-014-4178-7 

Wilson D, Hooper C, Shi X (2012). Arsenic and lead in juice: apple, citrus, and apple-base. Journal of 
Environmental Health, 75 (5), 14-20; quiz 44. 

Wu F, Fu Z, Liu B, Mo C, Chen B, Corns W, Liao H (2011). Health risk associated with dietary co-
exposure to high levels of antimony and arsenic in the world's largest antimony mine area. 
Science of the Total Environment, 409 (18), 3344-3351. doi: 10.1016/j.scitotenv.2011.05.033 

Wu X, Gao M, Wang L, Luo Y, Bi R, Li L, Xie L (2014). The arsenic content in marketed seafood and 
associated health risks for the residents of Shandong, China. Ecotoxicology and 
Environmental Safety, 102, 168-173. doi: 10.1016/j.ecoenv.2014.01.028 

Xia C, Wu X, Lam JCW, Xie Z, Lam PKS (2013). Methylmercury and trace elements in the marine fish 
from coasts of East China. Journal of environmental science and health. Part A, 
Toxic/hazardous substances & environmental engineering, 48 (12), 1491-1501. doi: 
10.1080/10934529.2013.796820 

Xu M, Qiu Y, Bignert A, Zhou Y, Zhu Z, Zhao J (2015). Organochlorines in free-range hen and duck eggs 
from Shanghai: occurrence and risk assessment. Environmental Science and Pollution 
Research International, 22 (3), 1742-1749. doi: 10.1007/s11356-014-2935-3 

Yang M, Jiang L, Huang H, Zeng S, Qiu F, Yu M, Li X, Wei S (2014). Dietary exposure to aluminium and 
health risk assessment in the residents of Shenzhen, China. PLoS One, 9 (3), e89715. doi: 
10.1371/journal.pone.0089715 

Yeganeh M, Afyuni M, Khoshgoftarmanesh A-H, Khodakarami L, Amini M, Soffyanian A-R, Schulin R 
(2013). Mapping of human health risks arising from soil nickel and mercury contamination. 
Journal of Hazardous Materials, 244-245, 225-239. doi: 10.1016/j.jhazmat.2012.11.040 

Yohannes YB, Ikenaka Y, Saengtienchai A, Watanabe KP, Nakayama SMM, Ishizuka M (2014). 
Concentrations and human health risk assessment of organochlorine pesticides in edible fish 
species from a Rift Valley lake-Lake Ziway, Ethiopia. Ecotoxicology and Environmental Safety, 
106, 95-101. doi: 10.1016/j.ecoenv.2014.04.014 

Yuan X, Wang J, Shang Ye, Sun B (2014). Health risk assessment of cadmium via dietary intake by 
adults in China. J Sci Food Agric, 94 (2), 373-380. doi: 10.1002/jsfa.6394 

Zentai A, Sali J, Szabo IJ, Szeitzne-Szabo M, Ambrus A, Vasarhelyi A (2013). Factors affecting the 
estimated probabilistic acute dietary exposure to captan from apple consumption. Food 
Addit Contam Part A Chem Anal Control Expo Risk Assess, 30 (5), 833-842. doi: 
10.1080/19440049.2013.794977 

Zhao M, Wang C, Li T, Yi N, He X, Wu H, Yao X (2013). [Acute risk assessment of cumulative dietary 
exposure to organophosphorus pesticide among people in Jiangsu province]. Wei Sheng Yan 
Jiu, 42 (5), 844-848. 

Zhao Z, Zhang L, Cai Y, Chen Y (2014). Distribution of polycyclic aromatic hydrocarbon (PAH) residues 
in several tissues of edible fishes from the largest freshwater lake in China, Poyang Lake, and 
associated human health risk assessment. Ecotoxicology and Environmental Safety, 104, 323-
331. doi: 10.1016/j.ecoenv.2014.01.037 

Zheng J, Chen K-h, Yan X, Chen S-J, Hu G-C, Peng X-W, Yuan J-g, Mai B-X, Yang Z-Y (2013). Heavy 
metals in food, house dust, and water from an e-waste recycling area in South China and the 
potential risk to human health. Ecotoxicology and Environmental Safety, 96, 205-212. doi: 
10.1016/j.ecoenv.2013.06.017 

Zhu F, Wang X, Fan W, Qu L, Qiao M, Yao S (2013). Assessment of potential health risk for arsenic and 
heavy metals in some herbal flowers and their infusions consumed in China. Environmental 
Monitoring and Assessment, 185 (5), 3909-3916. doi: 10.1007/s10661-012-2839-y 



32 

Zhuang P, Lu H, Li Z, Zou B, McBride MB (2014). Multiple exposure and effects assessment of heavy 
metals in the population near mining area in South China. PLoS One, 9 (4), e94484. doi: 
10.1371/journal.pone.0094484 

8.3 Categories literature review 

Table 3: Information extracted from the identified literature considered as relevant for the development of a 

decision tree combining total diet study and food monitoring. 

Characteristic Explanation 

Reference  

Study type • TDS: total diet study and TDS-like approach 
• FM: food monitoring and food surveillance 
• Untypical TDS: publications in which the term TDS was used 

without the typical characteristics like preparation and/or 
pooling of food 

• Methodological publications: Using TDS or FM data for 
methodological establishment 

• Secondary studies: Using TDS data in combination with FM data 

Objective • Chronic exposure assessments: contact with a substance that 
occurs over a longer time (more than 1 day), e.g. EDI 

• Acute exposure assessments: contact with a substance that 
occurs once or for only a short time (up to 1 day), e.g. 
comparison with ARfD 

• Trend analyses 
• Check compliance of MLs 
• Others 

Purpose of chronic exposure 
assessments 

• Assess mean exposure 
• Assess high percentiles of exposure 
• Screen a lot of substances 
• Refined exposure assessment 

- regarding content in single foods 
- regarding content in prepared foods 

Supplements/Explanations 

to Objective and Purpose 

Further information of methodology for risk estimation 

 

Processing state of analyzed 
food 

• Raw commodities 
• “As purchased” (processed/prepared condition) 
• Prior preparing “as consumed” (table ready) 

Contaminant(s)/substance(s) 
of interest 

• Analyzed substance(s) or substance group(s)  

 

Food selection • Food basket representative for whole diet of population of 
interest 

• Food basket not representative for whole diet of population of 
interest:  
(e.g. different food groups or representative food basket 
excluding certain food groups) 

• Single Food(s)/Food group(s) 

Supplement/Explanations to 
food selection 

• Which specific food(s), food group, food basket, crops 
• Variety 
• Food(s) with/without burden 

Sample size • Food samples 
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Characteristic Explanation 

(of selected food(s)) • Food groups 
• Subsamples 
• Pooled samples 

Sampling strategy* – food • Objective: selection of a random sample from a population on 
which the data are reported, e.g. representative food basket 
excluding food groups without the substance of interest 

• Not objective: selective (selection of a random sample from (a) 
subpopulation(s) of a population on which the data are reported. 
The subpopulations are determined on a risk basis or not; or 
suspect (individual product or establishment in order to confirm 
or reject a suspicion of non-conformity. It's a not random 
sampling.) 

• Not specified 

Population of interest 

 

• General population 
• Adults 
• Infants, Children 
• Sensitive groups: pregnant, breast feeding women, vegetarians, 

vegans etc. 

Purpose of risk assessment / 
objective 

• Legislative purposes, Regular/periodic screening, justified 
concern, alert/emergency situation, confirmation of former data, 
renewing of data, control function etc. 

Risk management (option) • Consequences/ conclusions/ advices based on results 

Limitations of study type / 
method  

• Lack of data, disadvantages of study design, selection of 
methodology 

• Were limitations mentioned in discussion of study? Were 
limitations recognized besides mentioning in study?  

Additional Notes  

* definition based on EFSA (2010) 


