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1 Introduction and general response 
 

The Swedish National Food Agency (NFA) is very thankful for all comments provided on the 

draft report. These comments have helped to improve the Risk Thermometer. For example, 

considerations and rational behind the tool, including its relation to more traditional 

approaches for quantitative risk assessment, are discussed in more detail in the final version of 

the report. The risk assessment and risk management elements of the Risk Thermometer are 

also better clarified, and some technical modifications of the approach have been made. 

 

Comments were received from: 

 

• The EFSA Scientific Committee 

• The Finnish Food Safety Authority (EVIRA) 

• The Swedish Chemicals Agency 

• The UK Food Standards Agency 

• Nestlé 

• The Swedish Food Federation (Livsmedelsföretagen) 

• Professor Robert Nilsson 

• Svensk Dagligvaruhandel 

 

The comments indicated for example that the suggested approach can be used for risk 

comparison and enable risk prioritization. Some concerns were also raised for example 

suggesting that the Risk Thermometer is (much) more conservative that the traditional risk 

assessment approach. All comments provided can be found in Appendix A. 

 

By choice the Risk Thermometer is based on both scientific considerations (risk assessment) 

and value-based considerations (risk management): 

  

• Scientific considerations (risk assessment): the severity-adjusted margin of exposure 

(SAMOE) approach, except some aspects of the severity classification (see revised 

Table 3). 

• Value-based considerations (risk management): some aspects of the severity 

classification and the risk classification approach.  

 

The Risk Thermometer provides one basis for risk management. The approach is in line with 

the important principle of an operational separation between risk assessment and risk 

management, i.e., since the set of default value-based severity factors are transparently 

defined prior to the assessment. For example, this is similar to the application of default 

adjustment factors for inter- and intra-species differences in susceptibility. The Risk 

Thermometer aims to bridge the three elements of risk analysis (risk assessment, risk 

management, and risk communication). 
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The SAMOE approach is based on the traditional margin of exposure (MOE) or MOE related 

concepts used for risk characterization. As a starting point, it was regarded appropriate that 

the underlying scientific measure for risk comparison is based on principles, including data 

requirements and inputs (including the use of default values e.g., adjustment factors), which 

are similar to those applied in traditional quantitative risk characterization. A practical 

framework for comparative risk characterization that efficiently can be integrated in today’s 

risk assessment, risk management, and risk communication workflow at the National Food 

Agency (NFA) needs to be based on current methodology and risk assessment practice to a 

high extent. However, while the traditional MOE indirectly relates to the probability of 

occurrence (or change in the response) of some health effect the severity of the health effect is 

generally not accounted for by this measure. “Probability” (or similar) and “severity” are both 

important elements of the risk concept, which e.g., is supported by the Codex definition of 

risk characterization (FAO/WHO 2008). This consideration is of particular relevance herein 

since the objective of the Risk Thermometer relates to comparative risk characterization 

across chemicals and health effects in contrast to applications of the traditional MOE 

approach. 

 

Also, the relative importance of exposures (at population level) depending on the type of 

health effects they may cause are issues that ultimately need to be considered as one part of 

risk assessment and/or management with or without out a Risk Thermometer. The NFA 

regards it as an improvement to have an agreed and formalized approach prior to the risk 

assessment that also accounts for severity. This reduces for example the risk for subjective 

inclusion/exclusion of severity considerations, and introduces a higher transparency regarding 

how the severity of effect is allowed to impact, quantitatively, in the process of risk analysis.  

 

The comments provided are addressed in this document. Some comments have been received 

in Swedish. However, all responses are given in English. A summary of all changes made to 

the report is given in section 2. Some comments received from different parties involve 

similar issues, and they will be addressed separately in section 3 “Common response”. The 

comments provided from each party are thereafter specifically addressed. 
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2 Summary of changes made to the report 
 

 

Title The title has been slightly revised. We anticipate that updated 

versions of the tool will be released in the future. 

 

Summary   Has been updated due to revisions made to the report. 

 

Sammanfattning Has been slightly revised. 

 

Objective The objective and mandate has been clarified. 

 

Section 2 Slightly revised. Elements in the Risk Thermometer that relates to 

scientific (risk assessment) and value-based (risk management) 

considerations have been better clarified (see also revised 

summary, Table 3, section 5, and conclusion). Also, it is clarified 

that to satisfy the objective the suggested approach needs to be 

based on current risk assessment practice to a high extent. 

 

Section 2.1  A Codex reference for “risk characterization” has been added. 

Also, recommendations regarding the application of adjustment 

factors for the severity of effect have been added to section 2.1. 

 

Section 3  Revised to some extent; e.g., the BMD is used instead of the 

BMDL (the uncertainty in the BMD is instead accounted for in the 

revised uncertainty model described in section 4). Also, the 

approach for response-adjustment of the RP (if needed) has been 

modified. 

 

Text box 1 Text box 1 has been revised. 

 

Table 3 The health effect classification scheme has been revised; it has 

been extended and includes more descriptions. 

 

Section 4  The uncertainty model has been revised including the guidance in 

Text Box 2. Table 4 has been removed. 

 

Section 5 The risk classification approach/scale has been slightly revised, 

and also includes statements regarding the uncertainty in the risk 

classification. This is a result of further development, not due to 

specific comments. A discussion of the Risk Thermometer in 

relation to the traditional approach has also been added. Previous 



6 

 

Table 5 corresponds to Table 4 in revised report. An additional 

table (Table 5) has also been added to this section.  

 

Figure 3 Figure 3 has been revised; it now consists of three parts 3a, 3b, and 

3c, and describes the overall framework. 

 

Text Box 3  A new Text box has been added that discusses the Risk 

Thermometer in relation to the traditional approach for risk 

characterization. 

 

Section 6  All examples have been revised due to technical modifications of 

the approach: 1) use of the BMD instead of the BMDL (for 

calculating the point estimate of the SAMOE), 2) a modified 

approach for response-adjustment of the RP (if needed), and 3) 

revision of the uncertainty model. Changes in the results are due to 

these technical modifications. In addition, for cadmium the RP has 

been revised (the new value is regarded to be more appropriate for 

the target population of interest), and for bisphenol A the RP based 

on the new EFSA opinion is used (EFSA revised the RP from the 

draft opinion). Besides updating the text and Tables in section 6, 

Figure 4 has also been updated. Observe that this is not regarded to 

represent new graphical front end of the tool. The color bar has 

been modified mainly since this version is regarded to be more 

compatible with printing the report in black and white. We have, 

however, started the process of further developing the graphical 

front end. 

 

Section 7 Some minor modifications have been made regarding potential 

future developments of the approach. 

 

Section 8 The conclusion has been updated due to revisions made to the 

report. 

 

References A number of references have been added: Baird et al. (1996), 

ECHA (2012), EFSA (2012), FAO/WHO (2008), Hasegawa et al. 

(2010), Slob (2007), and WHO (2011). EFSA (2015) has been 

added instead the previous reference to the draft EFSA opinion on 

bisphenol A. A reference to the report on the public consultation 

has also been added (NFA 2015), and Sakhi et al. (2014) has been 

removed. 
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3 Common response 
 

 

Common Response 1: Questions related to how the Risk Thermometer compares to the 

traditional approach used for risk assessment, and whether or not the suggested approach is 

more protective/conservative.  

 

In practice, the severity-adjusted margin of exposure (SAMOE) approach may be more or less 

protective/conservative, in relation to the traditional approach, for individual chemicals 

depending on the overall adjustment factor (overall AF) and the definition of the RP used in 

the process of HBGV development. At the level of the risk classification approach (section 5) 

the Risk Thermometer is generally regarded not to be fundamentally more 

protective/conservative than the traditional approach. These conclusions are based on the 

considerations described below. 

 

The Risk Thermometer is a tool for comparative risk characterization, and the final result is a 

categorization of chemical exposures/risks into one of five “Risk Classes”. Currently, 

quantitative risk characterization of chemicals is performed without reference to how the 

assessment for a given chemical stands relative to the assessment of another chemical. Thus, 

the Risk Thermometer (and the underlying SAMOE measure) is not directly comparable to 

the traditional approach. If the traditional approach was also designed for comparative risk 

characterization, and e.g., systematically provided lower rankings compared to the Risk 

Thermometer, the latter could be considered to be more protective/conservative. However, 

such comparison cannot strictly be made. 

 

Comparison at the level of the severity-adjusted margin of exposure (SAMOE) approach 

Application of a severity factor (SF) of 100 in the SAMOE approach provides an overall 

safety margin similar to that generally regarded to be adequate for compounds that are both 

genotoxic and carcinogenic (e.g., see revised Figure 3a). As discussed in modified section 2.1, 

an assessment factor (AF) for the severity of effects is, however, not systematically used for 

non-genotoxic compounds, but rather recommended on a case by case basis (ECHA 2012; 

EFSA 2012; WHO/IPCS 2009; WHO 2011). Thus, the (primary) severity-adjusted reference 

point (SARPlow, see revised Figure 3) becomes more protective than a default health-based 

guidance value (HBGV) for specific non-genotoxic chemicals with a SF set to a value larger 

than 1. Observe that by “default HBGV” we mean RP/AFs (equation 1 - 2), where AF 

application relates to population-adjustments only, and does not describe risk/effect reduction 

in the RP (the standard response change, BMR, in the RP is 10% in the SAMOE approach).  

 

In our opinion, two default HBGVs may not provide the same level of protection if they are 

based on health effects that differ in severity, even if they may both be “protective” without 

application of SFs. Introduction of the element of severity is regarded to make the SARP/s 

(see revised Figure 3) formally more comparable across health effects than a HBGV, or 

similar. This is the reason for the SF application, but may indirectly make SARPlow (see 
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revised Figure 3) more protective than a default HBGV (for some non-genotoxic chemicals). 

In practice, however, other aspects may also determine if SARPlow is more protective than a 

HBGV:  

 

• If a “severe” effect is used for establishment of a HBGV it is likely that extra safety 

measures (e.g., an extra AF) are applied, similar to the SF application in the SAMOE 

approach. For example in the case of lead induced toxicity EFSA (2010) concluded 

that a margin of exposure of 10 or greater would be sufficient to ensure that there was 

no appreciable risk of a clinically significant change in the prevalence of chronic 

kidney disease.  

• Also, as far as possible the SAMOE approach uses a BMD10 as the RP (see revised 

section 3 and Text box 1). In situations when the RP used for traditional HBGV 

development is based on a “severe” effect the response associated with the RP may 

sometimes be set lower than 10% ; i.e., the 1% level may be used if the data allows for 

this statistically, which increases the “level of protection” and indirectly adds an extra 

safety margin. 

 

In conclusion, depending on the overall AF and the definition of the RP used in the process of 

HBGV development the primary reference point in the SAMOE approach (SARPlow, see 

revised Figure 3) may be more or less protective than a HBGV. However, a key point is that 

use of the SF is consistent and systematic for all hazards. This is necessary in order to 

compare and prioritize hazards. A traditional approach based on case by case assumptions 

would not be justified for this purpose. 

 

Comparison at the level of the risk classification approach 

In the risk classification approach not only SARPlow but also SARPmod and SARPhigh are used 

as reference levels that define borders between the various Risk Classes (see revised Figure 

3). At the level of risk classification, the Risk Thermometer is regarded not to be 

fundamentally more protective (if at all more protective) than the traditional approach. It is 

regarded that exposures (at population level) that are in the range of a HBGV, or similar, 

would most likely classify in Risk Class 3 (low-to moderate concern) which represents the 

midpoint of the risk classification scale. Below are descriptions of exposure situations that 

correspond to Risk Class 3: 

 

1) Exposures somewhat above (a factor 1 - 10 higher than) the population-adjusted 

reference point (HBGV = PARP = RP/AFs) for Category 1a effects (Table 3). 

2) Exposures in the range of (within a factor 3.16 higher/lower than) the PARP for 

Category 1b or 2a effects (Table 3). 

3) Exposures somewhat below (a factor 1 - 10 lower than) the PARP for Category 1c, 2b, 

or 3a effects (Table 3).  

4) Exposures 3.16 to 31.6 times lower than the PARP for Category 2c or 3b effects 

(Table 3). In this case it can be discussed if exposures at the PARP would in fact be 

sufficiently protective; e.g., see the example of lead toxicity discussed above that 

would classify in Category 2c (chronic kidney disease).  
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5) Exposures 10 to 100 times lower than the PARP for Category 3c effects (Table 3). 

Exposures at the PARP appear in this case not to be sufficiently protective, e.g., they 

would correspond to a 10% increased risk for cancer, malformations, decreased 

fertility at population level, and would classify in Risk Class 4/5. The use of extra 

safety margins would probably be warranted in case of traditional HBGV 

development. 

 

Exposures in Risk Class 3 may depending on the particular situation require further 

considerations and application of risk management measures, including dietary advice or 

regulatory initiatives, and collection of more information to fill data gaps. From a risk 

perspective, application of such measures is more likely to be relevant in the case of 

exposures categorizing in Risk Class 4 and 5, while it seems not likely to be needed in the 

case of exposures categorizing in Risk Class 1 and 2. However, it should be noted that several 

aspects besides the Risk Class may be relevant in a broad risk management context. 

 

 

Action 

Text box 3 has been added in the revised report.  

The summary, section 5, and conclusion has been revised. 
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Common Response 2: Basis for the selected values of the severity factor (SF). 

 

We agree with the ESFA Scientific Committee that the SF values indirectly correspond to the 

default uncertainty factors that have been used for many years, and it is noted that e.g., the 

consideration that a MOE of 10,000 would generally be of low concern for compounds that 

are both genotoxic and carinogenic is also based on such values (EFSA 2005). Default values 

are part of today’s risk assessment practice in various respects (animal to man extrapolation, 

LOAEL to NOAEL extrapolation, inadequacy of the database, and sometimes for the severity 

of effect). Thus, the use of default values (e.g., in a SAMOE or a MOE approach) is not 

regarded as problematic.  

 

To satisfy objectives with the Risk Thermometer (see objective in the report) a framework for 

comparative risk characterization has been developed that efficiently can be integrated in 

today’s risk assessment, risk management, and risk communication workflow at the National 

Food Agency (NFA). Such a practical framework needs to be based on current methodology 

and risk assessment practice to a high extent, including data requirements and inputs. This 

implies consideration of MOE or MOE related concepts using 1) an estimate of the human 

exposure in combination with 2) the use of an exposure reference level derived by state of art 

methodology including the application of default values (e.g., AFs). The type of framework 

suggested may be subject to further development, which could make the SF approach less 

dependent on the use of default values. Besides increasing the number of toxicity-specific 

subgroups future revisions of the health effect classification scheme may be that the range of x 

values (i.e., presently x = 0 to 2) and their separation (Table 3) are improved e.g., by 

considering new (mechanistic) data explaining dose-dependent chain of events within and 

between individual toxicity-specific subgroups. As discussed in the report (section 7), 

approaches based on the disability-adjusted life year concept may also be a way forward in 

the long term perspective. 

 

Detailed description of the current basis for the SF values 

As noted in the report, the health effect classification scheme in Table 3 has been developed 

using the schemes discussed by Burke et al. (1996) and Owen (2002) as a starting point. 

Burke et al. (1996) suggested the grouping of health effects in three main categories; Category 

1, 2, and 3 health effects were regarded as “generally reversible/generally not life-shortening”, 

“may be irreversible/may be life-shortening”, and, “irreversible/life-shortening”, and they 

were weighted by factors of 1, 10, and 100 (called Toxicity Severity Indices), respectively. 

While these factors were not specifically developed for use as in the SAMOE approach they 

represent previous suggestions (by an ILSI expert panel) regarding the weighting of three 

broad health effect categories in terms of severity. The resolution in severity was increased in 

the present work, also resulting in overlap between the three main categories. This 

development was regarded appropriate because:  

 

1) Specific health endpoints that belong within a given health effect category (e.g., 

nephrotoxicity) may be quite diverse (e.g., change in kidney marker vs. change in 

kidney disease).  
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2) Even though Category 3 effects (e.g., developmental toxicity) may generally be 

regarded to be more severe than Category 2 effects (e.g., nephrotoxicity) at population 

level, this may also depend on the specific endpoint. 

 

The rationale behind the selection of the default SFs is also based on the consideration that an 

SF = 100 would approximately correspond to the level of protection suggested by EFSA for 

compound that are both genotoxic and carcinogenic [given a standard scenario of an RP 

corresponding to the BMDL10 derived from animal data, and an overall AF = 100 for inter- 

and intra-individual differences in susceptibility in combination with a SF = 100 would 

correspond to a MOE = 10,000]. Gaylor et al. (1999) has also more generally suggested the 

use of an animal BMDL10 in combination with a total AF of 10,000 in the case of severe 

irreversible adverse health effects such as carcinogenesis, mutagenesis, and teratogenesis. 

These additional scenarios were used to define the upper limit of the SF. 

 

Action 

Table 3 has been modified in the revised report. 
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Common Response 3: The case of chemicals that display additional and more severe 

effects (requiring a larger severity factor) at doses above the critical effect used for 

establishing the HBGV. 

 

This is an important point. In current practice risk assessments are generally based on one 

particular (critical) effect, and because of this, it will also be the starting point in the Risk 

Thermometer. It is noted that the critical effect and RP used as basis will be of importance, in 

one way or another, regardless of the risk characterization approach used.  

 

However, the example that a chemical may display additional and more severe effects at 

doses above the critical effect used for HBGV development is interesting. In fact, this is one 

important basis for the SAMOE approach. Collection of information regarding RPs for say 

“mild”, “moderate”, and “severe” health effects (e.g., describing dose related chain of events 

that differ in severity) may help to revise the default SFs. Conceptually, the SF may be 

described as the ratio between the BMD10 for the critical effect and the BMD10 for an early 

precursor for the critical effect (a Category 1a effect).  

 

Also, future studies may investigate if RP for “mild”, “moderate”, and “severe” effects, or 

similar, for a specific chemical (and “critical pathway”) directly can be used as basis for 

establishing exposure reference levels in a multidimensional context. This would be 

compound specific and data driven equivalents to SARPlow SARPmod and SARPhigh that 

currently are derived by application of SF, SF/10, and SF/100, and define borders between 

four of the Risk Classes (see revised Figure 3). 

 

Presently, however, in situations when it is regarded relevant to consider several RPs and/or 

SFs, SAMOEs for each of these scenarios may be derived that jointly can be used as basis for 

risk classifications. Sometimes (additional) adjustment factors are applied within the current 

risk assessment practice to account for the adequacy of the database. This may for example be 

related to a case with several potential critical effects and RPs. 

 

Action 

Table 3 has been revised.  

Section 5 has been revised. 

Section 7 has been revised. 
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4 Response to comments from the EFSA Scientific 

Committee 
 

 

General response 

The Risk Thermometer is a tool for comparative risk characterization across chemicals and 

health effects while traditional quantitative risk characterization (e.g., as part of scientific 

opinions) is performed without reference to how the assessment for a given chemical stands 

relative to the assessment of another chemical. To satisfy objectives with the Risk 

Thermometer (see objective in the draft/revised report) a framework for comparative risk 

characterization has been developed that efficiently can be integrated in today’s risk 

assessment, risk management, and risk communication workflow at the National Food 

Agency (NFA). Such a practical framework needs to be based on current methodology and 

risk assessment practice to a high extent, including data requirements as well as the use of 

default values (e.g., adjustment factors, AFs).  

 

These considerations are important drivers for the selection of the severity-adjusted margin of 

exposure (SAMOE) approach; the methodology behind the Risk Thermometer. The SAMOE 

is thus not a completely new approach; rather it weights (or integrates) the current output from 

risk characterization by the severity of effect. Results from the Risk Thermometer represent 

one basis for further risk management. 

 

 

Comment 1  

The EFSA Scientific Committee expressed a concern regarding the introduction of severity as 

a parameter for classifying risk (see 3rd paragraph in EFSA comments). 

 

Response 

According to Codex (FAO/WHO 2008) risk characterization is defined as: “the qualitative 

and/or quantitative estimation, including attendant uncertainties, of the probability of 

occurrence and severity of known or potential adverse health effects in a given population 

based on hazard identification, hazard characterization and exposure assessment”.  

 

For chemicals the risk is traditionally described by a MOE, or similar. However, while the 

MOE indirectly relates to the probability of occurrence (or change in the response) of some 

health effect the severity of the health effect is generally not accounted for by this measure. 

See also revised Text box 1 that discusses this issue in more detail. We believe that 

“probability” (or similar) and “severity” both are important elements of the risk concept, in 

line with the Codex definition on risk characterization. This consideration is of particular 

relevance herein since the objective of the Risk Thermometer relates to comparative 

(quantitative) risk characterization across different health effects in contrast to applications of 

the traditional MOE approach (as discussed in the general response above). It can be noted 
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that the BfR also considers “probability” and “severity” in their Risk Profile, which represents 

a similar tool.  

 

In addition, the relative importance of exposures (at population level) depending on the type 

of health effects they may cause are issues that ultimately needs to be considered as one part 

of risk assessment and/or management with or without out a Risk Thermometer. The NFA 

regards it as an improvement to have an agreed and formalized approach prior to the risk 

assessment that also accounts for severity. This reduces the risk for subjective 

inclusion/exclusion of severity considerations, and introduces a higher transparency regarding 

how the severity of effect is allowed to impact, quantitatively, in the risk analysis process. 

  

By choice the Risk Thermometer is based on both scientific considerations (risk assessment) 

and value-based considerations (risk management): 

  

• Scientific considerations (risk assessment): the SAMOE approach, except some 

aspects of the severity classification (see revised Table 3 on the latter issue). 

• Value-based considerations (risk management): some aspects of the severity 

classification and the risk classification approach (see revised Table 3 and section 5).  

 

Results from the Risk Thermometer represent one basis for further risk management. The 

approach is in line with the important principle of an operational separation between risk 

assessment and risk management, i.e., since the set of default value-based severity factors are 

transparently defined prior to the assessment. For example, this is similar to application of 

default adjustment factors for inter- and intra-species differences in susceptibility. The Risk 

Thermometer aims to bridge the three elements of risk analysis (risk assessment, risk 

management, risk communication). 

 

The summary, section 1, section 2, section 3, Text box 1, Table 3, section 5, and conclusion 

has been revised to clarify these issues. 

 

 

Comment 2 

The scientific basis for the default severity factors, SFs (see 3rd paragraph in EFSA 

comments). 

 

Response 

See Common Response 2. 

 

 

Comment 3 

The procedure may create the perception that the HBGV is not fully protective with regard to 

human health (see 3rd paragraph in EFSA comments). 
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Response 

See Common Response 1 

 

 

Comment 4  

The default severity values are also used for the modelling of uncertainty using simulations, 

which gives a false perception of robustness of the outcome (see 3rd paragraph in EFSA 

comments). 

 

Response 

As described in the revised Table 3, the SF may conceptually be described as the ratio 

between the BMD10 for the critical effect and the BMD10 for an early precursor for the critical 

effect (a Category 1a effect). Thus, the uncertainty in the SF may be described as a 

distribution of the ratio between these two (uncertain) reference points. This is similar to 

suggestions made for how to account for uncertainties in e.g., the default adjustment factor of 

10 for animal-to-man extrapolation in a probabilistic setting (e.g., Baird et al. 1996; van der 

Voet and Slob 2007; Hasegawa et al. 2010; Kalantari et al. 2013). However, specifications of 

the appropriate uncertainty distributions for AFs (e.g., the standard deviation) appear to differ 

between suggestions. Similarly, it can be further discussed how an uncertainty distribution 

best can be specified for the SF. Because of this it was decided not to elaborate on this 

concept in the first version of the Risk Thermometer but instead use uniform distributions to 

describe the uncertainty for all parameters of the SAMOE. Future versions of the Risk 

Thermometer will aim at defining more appropriate uncertainty distributions. Some general 

improvements of the uncertainty model have, however, been done: 

  

• For the reference point and the exposure the uncertainty analysis is based on data 

whenever possible. This possibility was not made clear in the previous version of the 

report. 

 

• To be more consist, a common approach is used for all default values applied (AFs 

and SFs that are larger than 1). This approach is designed to reflect the extent of 

application of default values, which generally is regarded to increase the overall 

uncertainty in the assessment. The uncertainty associated with a default value is 

assumed to be uniformly distributed, and the lower/upper bounds are based on a 

quantitative standard (a semi-quantitative approach is used). The uncertainty 

associated with this element of the SAMOE approach will decrease with a decreasing 

number of default values applied, and it will reduce to zero if no default values are 

used. 

 

Section 4 and Text Box 2 has been revised. 
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Comment 5 

The concept of severity introduces ambiguity and arbitrary weighing factors in the assessment 

(see 4th paragraph in EFSA comments). 

 

Response 

The use of (arbitrary) weighing factors is in fact part of today’s risk assessment practice; it is 

not something that is introduced by the Risk Thermometer. For example: 

  

• EFSA (2005) suggest and additional AF of 100 for compounds that are both genotoxic 

and carcinogenic; this AF is intended to cover, 1) inter-individual human variability in 

cell cycle control and DNA repair, which influences the carcinogenic process, and 2) 

uncertainties regarding the dose effect relationship below the RP (e.g., the dose below 

which cancer incidence is not increased is not known).  

• While not representing a formalized assessment factor, EFSA (2010) states that a 

MOE of 10 or greater would be sufficient to ensure that there was no appreciable risk 

of a clinically significant effect on IQ with respect to neurodevelopmental effects 

observed in children associated with lead exposure. 

 

These are examples that similar to the default values for the SF represent considerations in the 

borderline between risk assessment and risk management. Clearly, such considerations are not 

something that is introduced by the Risk Thermometer; they are part of current chemical risk 

assessments, in general. Thus, we think that there is no divergence from state of art 

methodology in this respect. As noted in the general response to the EFSA Scientific 

Committee a practical framework for comparative (quantitative) risk characterization needs to 

be based on current methodology and risk assessment practice to a high extent, including data 

requirements as well as the use of default values. While defaults values are indeed used in the 

current version, the developed health effect classification scheme is regarded to introduce less 

arbitrariness (and a higher transparency) with respect to the use of default values for the 

nature/severity of effect. 

 

Also, the EFSA Scientific Committee refers to that the SF assigned to an “increase of kidney 

cell necrosis” (Category 2c), which is an irreversible effect, is the same as for a “change in 

estrus cycle” (Category 3b), which is usually fully reversible. The revised version of Table 3 

has been clarified in this and other respects. Reversible changes in estrus cycle are covered by 

“change in hormones” in Category 3a, and Category 3b now includes: “functional effects of 

changes in estrus cycle”. The fact that that Category 3 effects are generally regarded more 

severe than Category 2 effect is related to value-based considerations. The basis behind the 

scheme (risk-assessment vs. risk management) is also better described in the revised version 

of Table 3. 

 

Table 3 has been revised. 
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Comment 6 

The report does not address the potential problem that a chemical may display additional and 

more severe effects (requiring a larger severity factors) at doses above the critical effect used 

for establishing the HBGV (see 4th paragraph in EFSA comments). 

 

Response 

See Common Response 3. 

 

 

Comment 7  

For effects that are considered to be thresholded, there is no need to introduce severity factors 

(see 5th paragraph in EFSA comments). 

 

Response 

Thresholds are traditionally assumed for non-genotoxic effects. Observe that the standard 

response associated with the RP in the SAMOE approach is 10%, and the NOAEL is also 

regarded to correspond to a change in risk/effect, which may be 5 to 10% at the median 

depending on the study design and endpoint (EFSA 2009; Sand et al. 2011). It is thus 

regarded that the threshold is somewhere below a default health-based guidance value, HBGV 

= RP/AFs (see equations 1 - 2), where AF application relates to population-adjustments only, 

and does not describe risk/effect reduction in the RP. As noted by others, a threshold cannot 

readily be quantified (Slob, 2007).  

 

Even if the SF used in the SAMOE approach would push the severity-adjusted reference point 

(SARPlow) below the threshold the NFA regards it still reasonable to require a higher safety 

margin, for purposes related to quantitative comparisons across health effects, in case of a 

more severe health effect. For example, in case the RP is based on a severe health effect 

increases in the exposure above the threshold (resulting in effect/risk changes) would have a 

more significant impact compared to if the RP was based on a “mild” health effect. In line 

with this it is also considered that two default HBGVs do not necessarily provide the same 

level of protection if they are based on health effects that differ in severity. The actual SFs 

used in the current version of the approach are default values that may be revised in the 

future.  

 

See also Common Response 1. Text box 1 has been revised.  
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Comment 8 

Additional considerations may be given to the steepness of the dose-response curve (see 5th 

paragraph in EFSA comments). 

 

Response 

Yes, this is a good idea. We agree that the steepness or shape of the dose-response curve is of 

importance. It should be noted, however, that this is not accounted for at the level of 

quantitative risk characterization in current practice; e.g., the steepness of the curve is not part 

of a MOE calculation. Similar to the MOE, the outcome of the SAMOE and Risk 

Thermometer represents one basis for further risk management. However, the possibility to 

account for the shape of the dose-response curve (or the uncertainty thereof) could be 

investigated as the Risk Thermometer is further developed. 

 

Since national authorities like the Swedish National Food Agency (NFA) rarely perform 

detailed hazard characterizations themselves, results available from risk assessment reports by 

international health agencies are important sources. It may be noted that the level of detail in 

such reports with respect to quantitative dose-response information may vary, and the type of 

RP used in international assessments (e.g., BMDLs, NOAELs, or LOAELs) may differ on a 

case by case basis. Consequently, a practical approach for comparative (and quantitative) risk 

characterization currently needs to be operable in the absence of detailed dose-response 

information (e.g., regression parameters providing information on the slope of the curve) as 

well as allowing diversity in RPs. 

 

 

Comment 9 

Whether a “mild” effect affecting a large number of individuals is more important compared 

with a “severe” effect affecting only a few individuals is a risk management and a societal 

issue and therefore is not within the remit of risk assessors (see 5th paragraph in EFSA 

comments) 

 

Response 

Yes, we agree that these are aspects outside the scope of risk assessment. The consideration of 

a “mild” versus a “severe” critical effect is part of the Risk Thermometer, since the element of 

severity is included. However, who (children, adults etc.) and how many humans that are 

affected is regarded as question of risk management alone, and is not part of the Risk 

Thermometer. As noted in the report (e.g., the summary of the report) the results from the 

Risk Thermometer apply to the target population under investigation, which is defined in the 

mandate, i.e. the risk management question. Thus, aspects of total public health burden, e.g., 

taking population size into consideration, are not explicitly included. The consideration of 

such aspects needs to be made separately. However, the Risk Thermometer may be used to 

derive scenarios that for example describe the situation for various target populations or 

consumer groups as a basis for risk management. 
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The summary, sections 3, section 5, section 6, and conclusion has been overviewed in this 

context, and minor revisions have been made. 

 

 

Comment 10  

The margin of exposure (or margin of safety) approach, comparing a reference point (or a 

HBGV) with an estimated exposure for the target population, already provides a tool for 

setting priorities for applying risk management measures without the need to introduce 

severity considerations (see 6th paragraph in EFSA comments) 

 

Response 

If this is the case, priority setting (using the MOE or MOS) will indirectly be based on the 

concept of “probability”, only (see also response to EFSA Comment 1 and response to EFSA 

Comment 7 regarding thresholds). However, the Risk Thermometer must also account for the 

nature of the health effect since this is a consequence of the objective, which is to develop a 

tool for comparison of chemical risks (see objective in the report); “comparison of chemicals 

risks” implies comparison across chemicals and also across health effects. The Risk 

Thermometer is thus a tool for comparative (quantitative) risk characterization across 

chemicals and health effects; it account for both the concepts of “probability” and “severity”. 

See also revised Text box 1 that discusses this issue in more detail. 

 

It can also be noted that NFA risk managers apparently do not agree with EFSA Comment 10 

since the mandate was given to develop a tool for quantitative risk characterization across 

health effects that can be used for prioritizing and communicating food related health risks. 

As discussed previously, the relative importance of exposures (at population level) depending 

on the type of health effects they may cause are issues that ultimately need to be considered as 

one part of risk assessment and/or management with or without out a Risk Thermometer. The 

NFA regards it as an improvement to have an agreed and formalized approach prior to the risk 

assessment that also accounts for severity. This reduces the risk for subjective 

inclusion/exclusion of severity considerations, and introduces a higher transparency regarding 

how the severity of effect is allowed to impact, quantitatively, in the process of risk analysis. 

 

Text box 1 has been revised. 
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5 Response to comments from the Finnish Food Safety 

Authority (EVIRA) 
 

 

Response to general comment 

Yes, we agree that the Risk Thermometer enables prioritization of risk mitigation measures, 

and can be useful in risk communication between the risk assessors and risk managers. 

 

 

Comment 1  

A major proportion of the tool concentrates on hazard assessment, whereas exposure 

assessment is described only briefly. It would be useful to also explain the uncertainties of 

exposure assessment in the report and possibly to use some uncertainty factor(s) for e.g. 

method used for exposure assessment.  

 

Response 

By tradition, uncertainty/adjustment factors have mostly been discussed with respect to the 

hazard assessment. This may be a somewhat “one-sided” consideration. Uncertainties with 

respect to exposure assessment are more commonly considered in recent years due to 

increased discussion of probabilistic approaches. As discussed in the future developments 

(section 7 of the report) the SAMOE approach may be generalized so that the input 

parameters (i.e., the RP, AFs, SF, and E) are represented by distributions, instead of point 

estimates, accounting for both variability and uncertainty. Such approaches have been 

discussed in the case of a more traditional margin of exposure approach, which could be 

extended to the SAMOE. 

 

In the revised version of the report the uncertainty model has been modified, and more 

emphasis is placed on using data driven inputs for the exposure (and the reference point) 

when this is available.  

 

Section 4 has been revised (see also our response to EFSA Scientific Committee Comment 4). 

 

 

Comment 2  

Page 6, Sammanfattning: ”...ju allvarligare hälsoeffekten bedöms desto större 

säkerhetsmarginalen anses behövas.” This is only partly true. Any adverse effect or impact of 

a chemical should be avoided. 

 

Response 

Yes, this was written to give a simple description of the SAMOE approach in Swedish.  

 

The Swedish summary has been slightly revised. 
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Comment 3  

When the risk assessor reports the results to the risk manager, the risk assessor should also 

report the details behind the result: is the final result rather due to amount of the exposure, 

properties of the chemical or quality of the original data. These details help risk manager to 

target risk mitigation measures correctly. The correct risk mitigation measure may be for 

instance an attempt to reduce intake of chemical in population. Problems in data quality may 

cause uncertainty in results and high risk result. This may be signal for need for further 

studies. 

 

Response 

We agree. This is an important point. The consequence of the final results (i.e., classification 

in Risk Class 1, 2, 3, 4 or 5) may depend on various issues.  

 

In the revised version we have included a discussion on this in section 5. Also, the numerical 

outputs described in section 6 have been updated and include information that can help to 

explain the impact of application of default factors (AFs and SF) on the SAMOE value 

(presented as a MOE/SAMOE ratio). 

 

Section 5 (last paragraph) and section 6 (including Table 6A-6E) have been revised. 

 

 

Comment 4  

The Risk Thermometer uses a standardization of benchmark levels to BMDL10. The equation 

3 (on p.17) appears to assume linear change in the response between, say, BMDL5 and 

BMDL10. We would ask for more clarification on whether this assumption is valid for 

different types of hazards. If the response is nonlinear, doesn’t equation 3 lead to an erroneous 

factor in the final assessment?  

 

Response 

Due to the application of SFs it is regarded that a standardized RP (an RP that is consistently 

defined e.g., as corresponding to a given response) best fits the SAMOE approach. The 

BMDL10 was considered as the main reference, partly since this BMDL is used most 

frequently in current practice (see also revised Text box 1). Since national authorities like the 

Swedish National Food Agency (NFA) rarely perform detailed hazard characterizations 

themselves, results available from risk assessment reports by international health agencies are 

important sources. Sometimes the response associated with the BMDL is different from 10% 

(and if so, generally a lower than 10%), and NOAELs, or LOAELs may also be applied. 

Consequently, a practical approach for comparative (and quantitative) risk characterization 

needs to allow diversity in the RPs. 

 

The BMR-adjustment was introduced to reduce impact in the case of BMDLs based on 

response levels different from 10%. We agree that the relevance of a linear assumption may 
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differ on a case by case basis. The approach has therefore been modified so that more options 

are allowed. In the revised report an adjustment factor (AFBMR > 1) is applied in case of a 

LOAEL, and also in case of a BMD associated with a BMR different from 10% (if this is 

regarded to be needed). As a default AFBMR = 3 is used for a LOAEL (downward adjustment), 

and also for a BMD01 (upward adjustment). A factor of 3 - 10 is recommended by ECHA 

(2012) for adjustment of a LOAEL. This modification was also performed due to comments 

from the Swedish Chemicals Agency. Moreover, in the revised version the BMD rather than 

the BMDL is used for estimating the point estimate of the SAMOE. This is a consequence of 

modifications made to the uncertainty model; all uncertainties are now consequently 

accounted for in the same step (see revised section 4). 

 

Section 3 has been revised with respect to the response-adjustment. 

 

 

Comment 5  

It is an excellent idea to classify different health responses based on the relative harmfulness 

of the effect. However, the factors used to calculate the SF would need more details so that 

different risk assessors would use the same factor for the same chemical.  

 

Response 

More descriptions/clarifications have been added in the in the revised version of the scheme, 

and it has also been extended. Also, practical experience may help to identify situations were 

more guidance is needed to reduce discrepancies as a result of subjective judgment. 

 

Table 3 has been revised. 

 

 

Comment 6  

Also it is worth noting that a chemical may have several types of health effects, and the SF 

should be calculated for all of them if there is quantitative data. The health effect with the 

lowest BMDL (which is usually used in determining the TDI or TWI levels) is not always the 

most severe. For example cadmium has been linked to estrogenic effects in some studies and 

it is considered a group I carcinogen, which are both more serious effects than the kidney 

enzyme marker level change. The RP / (AF x SF) may therefore vary for the same chemical 

depending on which endpoint is considered. 

 

Response 

See Common Response 3 

 

 

Comment 7 

If understood correctly, SAMOE is based on systemic effects. However, in Table 3 in page 

23, local irritation or hyperplasia of epithelial or mucosal surface is an effect that leads to 
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health effect classification. Even though local effects may also be important, the extent of 

their effect is based on concentration (mg/l) rather than on dose (mg/kg bw/day). Therefore, it 

is proposed that local effects are not taken into account in determining the hazard class.  

 

Response 

Yes, we agree. In the revised scheme this category has been clarified and modified. It is now 

called “Early clinical signs of toxicity” and an example of this is “irritation (e.g., redness, 

salivation) of epithelial or mucosal surface in contact with chemical”. The severity factor for 

this category is set to 1 in the revised version. 

 

Table 3 has been revised. 

 

 

Comment 8  

In table 3, it is mentioned that change of clinical chemistry parameter could lead to class 2a in 

hazard classification. However, in toxicological tests there are almost always some deviations 

in clinical chemistry parameters. If there is no link to respective target organ toxicity, these 

effects are often disregarded. Therefore, hazard classification based only on clinical chemistry 

is not feasible.  

 

Response 

Yes, we regard that the relevance of deviations in these parameters (as well as other 

biochemical parameters) depends on various aspects, e.g., the specific endpoint including the 

degree of deviation/change. To be considered in the context of the SAMOE approach effects 

must be regarded to have toxicological relevance (critical effects or similar), and information 

on dose-response needs to allow the derivation of an RP. We regard that this will rule out 

clinical chemistry parameters that are toxicologically irrelevant or show minor deviation 

and/or unclear dose-responses. This is clarified by adding the term “marker” so that this 

subcategory now reads “change in clinical chemistry parameters/markers”. 

 

Table 3 has been revised. 

 

 

Comment 9  

To assess the uncertainty related to toxicity, significant variation in the metabolism of 

xenobiotics is found between humans of different genetical background. Mechanism of 

metabolism for the xenobiotic should be known so as not to underestimate the risk to the 

sensitive individual. This comment is not directed only to the Risk Thermometer but to the 

toxicity assessments worldwide.  

 

Response 

Yes, this is generally not accounted for in today’s risk assessments. We think it represents an 

issue for further consideration.  
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6 Response to comments from the Swedish Chemicals 

Agency 
 

 

Response to general comment 

We agree with the Swedish Chemical Agency that the suggested approach might be useful for 

chemicals more generally (and not only food related chemicals), and that the approach 

contributes to providing a higher transparency regarding the choice of default/standard factors 

used in risk assessment (bedömningsfaktorer) and their size. The Swedish Chemical Agency’s 

suggestions regarding development of the concept with the severity factor are addressed 

below (see Comment 2). We also think that attempts to quantify the overall uncertainties in 

risk characterization, as well as presenting it to risk managers and the public, is of value.  

 

 

Comment 1  

Choice of reference point; even though the case of a LOAEL is accounted for in the 

uncertainty model, it is suggested that an AF of at least 3 is applied to the LOAEL in line with 

REACH methodology.  

 

Response 

Yes, we agree. In the revised version an AF is applied in the case of a LOAEL. A factor 3 is 

used as a default. 

 

Section 3 has been revised in this context. 

 

 

Comment 2  

The severity factor; for “cancer” it is suggested that it would be appropriate to differentiate 

between genotoxic and non-genotoxic mechanisms, and it is noted that mutagenicity is not 

included in Table 3. It is also suggested that “sensitization” is mentioned even though it may 

be included in “Immunotoxicity 2b”. 

 

Response 

The health effect classification scheme has been revised and extended in the final version of 

the report. However, we do not differentiate between genotoxic and non-gentoxic mechanisms 

for cancer in the current version of the Risk Thermometer since we think that the issue of 

threshold vs. non-threshold effects may extend beyond the case of cancer. However, an 

additional severity level “3a) genetic toxicity in vivo” has been added to the scheme. Also, the 

description for immunotoxicity 2b has been modified to also include “sensitization”. 

 

Table 3 has been revised. 
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Comment 3  

Comment on the uncertainty analysis.  

 

Response 

We also think it is positive that the overall uncertainty involved in the risk assessment is 

quantified and presented for risk managers and the public. While the approach used in the 

current version of the Risk Thermometer may be further refined, we regard that this type of 

exercise e.g., helps to better realizing that the overall uncertainties involved sometimes may 

be quite significant. 

 

 

Comment 4 

Risk Thermometer examples. Even though it is stated in the report that these examples 

concern adults it would be valuable to also shown result for the risk groups.  

 

Response 

In the revised report examples have been updated due to minor technical modifications of the 

SAMOE approach and since the uncertainty model has been revised. However, the examples 

still concern the average individual both in terms of exposure and susceptibility, and represent 

reference scenarios. Adults are considered since exposure data relates to adults, and since the 

examples do not reflect formal application of the approach we decided not to derive results for 

particular consumer/risk groups. Briefly, however, application of an additional AF = 10 to 

account for sensitive individuals would reduce the SAMOEs by a factor 10. For lead, dioxin, 

and cadmium this would result in an increase of the Risk Class by one level. 

 

Section 6 has been revised. 
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7 Response to comments from the UK Food Standards 

Agency 
 

 

Comment 1  

For genotoxic carcinogens, the approach is essentially what we currently do based on EFSA 

Scientific Committee guidance and WHO principles. Ranking is straightforward and informs 

risk management priorities.  

 

Response 

Yes, we agree. 

 

 

Comment 2  

The new approach relates to approaches for substances in food that are not genotoxic. 

Currently if we were asked to rank such substances we would say there is no concern if 

exposure is below a health-based guidance value. Risk could be ranked based on exceedance 

of the health-based guidance value if it occurs, and this is also understood by risk managers.  

 

Response 

Yes, currently we also do this. Essentially, the difference with the Risk Thermometer is that 

the consequence (type of health effect) associated with exceeding the HBGV is also 

accounted for. The relative importance of exposures (at population level) depending on the 

type of health effects they may cause are issues that ultimately need to be considered as one 

part of risk assessment and/or management with or without out a Risk Thermometer. The 

NFA regards it as an improvement to have an agreed and formalized approach prior to the risk 

assessment that also accounts for severity. This reduces the risk for subjective 

inclusion/exclusion of severity considerations, and introduces a higher transparency regarding 

how the severity of effect is allowed to impact, quantitatively, in the process of risk analysis. 

 

 

Comment 3  

We consider that the report proposes a more conservative approach to non-genotoxic 

substances which we believe would lead to conclusions of concern about many authorised 

chemicals in food (food additives, pesticides, vet meds, food contact materials, etc). If that is 

the case, we consider that such conclusions would be subject to scientific and regulatory 

challenge, and not risk-proportionate. 

 

Response 

Briefly, introduction of the element of severity is regarded to make the severity-adjusted 

reference points (SARPs, see revised Figure 3) formally more comparable across health 

effects than a default HBGV. This is the reason for the application of severity factors (SFs), 
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but may indirectly make SARPlow (see revised Figure 3) theoretically more 

protective/conservative than a default HBGV (for some non-genotoxic chemicals for which 

the SF is set to values larger than 1). At the level of the risk classification the Risk 

Thermometer is regarded not to be fundamentally more conservative than the traditional risk 

assessment approach. We do not think that Risk Thermometer would systematically lead to 

conclusions of concern about many authorized chemicals in food, while the traditional 

approach would not lead to such concerns. Experience of using the Risk Thermometer will be 

helpful in providing more insights in this context.  

 

See Common Response 1 for more details. 

 

 

Comment 4  

The report notes that the approach is currently limited to chemical risks associated with 

chronic exposure. It mentions that it could be extended to cover acute effects of chemicals as 

well as risks associated with microbiological agents, but it was not clear how this might be 

achieved.   

 

Response 

Potential extensions of the concept, and approaches for linking chemical and microbiological 

risks are briefly discussed in section 7 of the draft (and the revised) report. In the revised 

report the type of statement discussed in Comment 4 above is given in the conclusion. It is 

clarified that this may be a future challenge rather than that we already now have detailed 

suggestions for how development of a more generalized framework for comparative risk 

characterization may be achieved. 

 

The conclusion has been revised in this context.  
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8 Response to comments from Nestlé 
 

 

Comment 1  

It may be a useful approach to evaluate, compare and prioritize compounds across different 

categories, including genotoxic carcinogens and mixtures using the margin of exposure. It 

sounds reasonable to start from the toxicity reference value, apply a severity factor depending 

on the hazard identified and compare it to the exposure. 

 

Response 

Yes, we agree. 

 

 

Comment 2  

It would be interesting to see how it works for compounds with several sources of 

uncertainties coming both from the tox database and exposure. At least for the examples given 

it looks OK. The application of several uncertainty factors may make it over-conservative, but 

this maybe has to be shown in practice. 

 

Response 

See Common Response 3 for the case of several potential reference points (RPs) and critical 

effects. The uncertainty model has also been revised and more emphasis is now placed on 

using data driven inputs with respect to uncertainties in the exposure and the reference point 

when this is available (see revised section 4). Moreover, see Common Response 1 for issues 

related to whether or not this approach is more protective/conservative relative to the 

traditional approach. 

 

 

Comment 3  

One single SAMOE value does not tell you where the uncertainties and gaps are (compounds 

with poor database), and specialists would have to go back to the data used.   

 

Response 

See Common Response 3 that addresses the case of several potential RPs and critical effects. 

 

 

Comment 4  

For communication to consumers the thermometer may be a useful tool, but also other tools, 

perhaps like a traffic light system could be considered. 

 

Response 

Yes, this is a possibility. We are in the process of further developing the graphical front end 

(the consumer oriented perspective). 
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Comment 5  

The BfR approach is also mentioned, and it seems that the matrix the BfR use looks a bit 

different, more qualitative, and they don’t come up with a single ‘value’. 

 

Response 

Yes, we consulted the BfR in the beginning of this project. We decided to just have one scale 

(combing the concepts of “probability” and “severity”) to better facilitate direct comparison 

between results (e.g., comparison of Risk Thermometers for different compounds). 
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9 Response to comments from the Swedish Food 

Federation 
 

 

The Swedish Food Federation stresses that the level of detail in the draft report is such that it 

is hard to access without specific expertise in the area. The public consultation has been 

communicated across Europe. Thus, several parties have had the opportunity to provide 

comments. 

 

The Swedish Food Federation is positive to the principle of developing a Risk Thermometer 

tool for improving the communication regarding food related risks. We think that the tool for 

example may enable differentiation between potential risk situations that are reported in the 

media. We agree with the Swedish Food Federation that the consumer oriented perspective 

(the graphical front end) should be carefully designed and appropriately used. We are 

currently in the process of further developing that part of the Risk Thermometer. 

  

The Swedish Food Federation thinks it is important that the suggested approach is in line with 

the risk assessment practice at the European Food Safety Authority (EFSA) and that the Risk 

Thermometer uses EFSA’s approach as a starting point (which is also the case). The Swedish 

Food Federation also stresses that use of the Risk Thermometer must not result in that health 

risk are assessed differently (more or less conservative) between the National Food Agency 

(NFA) (i.e., Sweden) and the EFSA.  

 

To satisfy the objectives with the Risk Thermometer the challenge has been to develop a 

framework for comparative risk characterization that efficiently can be integrated in today’s 

risk assessment, risk management, and risk communication workflow at the NFA. It is 

regarded that such a practical framework needs to be based on current methodology and risk 

assessment practice to a high extent, including data requirements and inputs. See Common 

Response 1 for further details regarding how the suggested approach relates to the traditional 

approach.  
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10 Response to comments from Professor Robert 

Nilsson 
 

 

General response 

The provided document discusses risk assessment and chemical risks quite generally. Our 

response will mainly focus on parts that specifically address the draft report on the Risk 

Thermometer.  

 

The document received mainly argues that the Risk Thermometer/SAMOE approach is a 

highly conservative (protective) approach. At a few places it is even suggested that the 

Swedish National Food Agency (NFA) may ban products if the SAMOE value is low. 

Observe that The Risk Thermometer represents one tool for further risk management, just like 

the traditional approach for quantitative risk characterization. It is not a tool for banning 

products.   

 

We generally refer to Common Response 1 regarding how the suggested approach compares 

to the traditional approach: our approach is in fact not considered to be highly conservative. 

More specifically, comments in the provided document resulting from comparison of the 

MOE and SAMOE are problematic. The MOE (indirectly) accounts for the element of 

“probability”, while the SAMOE accounts for both “probability” and “severity” (see revised 

Text box 1 for more details on this issue). Introduction of the element of severity is regarded 

to make the severity-adjusted reference points (SARP/s, see revised Figure 3) formally more 

comparable across health effects than a traditional health-based guidance value (HBGV), or 

similar. This is the reason for the application of SFs; SAMOEs are regarded to be more 

comparable across health effects compared to MOEs.  

 

Importantly, when considering whether or not a particular SAMOE is high or low (in an 

“absolute” context) reference should be made to the risk classification scale (Risk Class 1 

through 5), not by comparing it to a traditional MOE value. For example, a SAMOE = 1 

(which lies in the border between Risk Class 2 and 3) corresponds to a MOE = 10,000 for a 

genotoxic carcinogen (if the reference point, RP, is based on animal data). The level of 

concern according to the SAMOE is not necessarily higher just because the value (relative to 

a traditional MOE) is lower. In the revised report it is better clarified how the Risk 

Thermometer compares to the traditional approach. 

 

Text box 3 has been added. The summary, Text box 1, section 5, and the conclusion have 

been revised. 

 

  

Comment 1  

Section “Allmänna synpunkter” 
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Response 

We agree that quantitative approaches for risk assessment provide results that are appropriate 

for use in the process of decision making (risk management). Related to issues described in 

the last paragraph, the draft report has in fact been communicated across Europe. Thus, 

several parties have had the opportunity to provide comments. 

 

 

Comment 2  

Section “Inledning” 

 

Response 

This section suggests more information on WHO risk assessment principles in the summary 

since it is suggested that the Swedish society in generally is uniformed with respects to risk 

assessment. The draft report serves as the scientific and value-based foundation for the Risk 

Thermometer, and is not directed to the general public; other descriptions/reports may later 

satisfy this aspect. The Swedish summary is, however, written for a broader group, but we do 

not think it should be made more complicated by including the WHO definition on risk 

assessment. 

 

The comments in this section also point out that the risk assessment and risk management 

elements of the Risk Thermometer should be better clarified. We agree that this is an 

important point. 

 

The summary, introduction, Table 3, section 5, and conclusion has been revised to better 

clarify the risk assessment and risk management elements of the Risk Thermometer. 

 

 

Comment 3 

Section “Olika modeller för riskuppskattning” 

 

Response 

This section summarizes parts of the introduction in the draft report, discusses general 

principle for traditional risk assessment, and generally describes the principle behind the 

SAMOE. We have no comments to this section, except that while the assumption of a linear 

dose-response relationship in the low-dose region in the case of gentoxic carcinogens (e.g., 

used by the USEPA) indeed has a scientific basis, it is also a very pragmatic approach. Since 

we generally do not know the slope of this line, low-dose linear extrapolation is generally 

regarded to provide “upper bound estimates” of risk, not best estimates (see section 2.1 in the 

report). 
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Comment 4  

Section ”Allmänt om utvärdering av icke-genotoxiska och genotoxiska agentier”, second 

paragraph. 

 

Response 

This section suggests that it is not mentioned in the report how to handle non-genotoxic 

carcinogens. In fact, the report concerns chemicals in food quite generally, including both 

genotoxic and non-genotoxic compounds. 

 

 

Comment 5  

Section “SAMOE” 

 

Response to 1
st
 paragraph 

It is regarded that the “SAMOE-system” is rational, but also very technical. In principal, our 

approach differs from traditional quantitative risk characterization by the systematic use of an 

assessment factor for the severity of effect (the severity factor, SF). We do no regard this to be 

much more technical than the traditional approach. See Common Response 2 concerning the 

rationale behind the severity factors used. Observe that the suggested approach concerns 

chemicals in food generally (including genotoxic carcinogens). Also, it is suggested that our 

model is similar to Owen (2002). This comment is misleading. For development of the health 

effect classification scheme (Table 3), Burke et al. (1996) and Owen (2002) have been used as 

a basis. Burke et al.  (1996), in particular, provided a starting point for severity classification, 

and Owen (2002) provided to some extent a starting point for adding descriptions of health 

effect categories in the scheme. Our approach for risk characterization is, however, not based 

on Owen (2002), and we do not think that our approach should apply to non-genotoxic 

compounds, only; for genotoxic compounds it becomes is in fact equivalent to the traditional 

approach applied for such compounds (e.g., see revised Figure 3a). 

 

Response to 2
nd

 paragraph 

See revised Table 3 for more description on the design of the classification scheme (the 

scheme has been extended in the revised version of the report). Regarding the suggestion that 

it may not always be appropriate to add an extra safety margin of 100 for severe effects: 

observe that while a NOAEL may correspond to a statistically insignificant increase in risk it 

is not a risk-free dose in terms of benchmark response (BMR, the response associated with a 

BMDL derived from dose-response modelling). Based on overview of data from the U.S. 

National Toxicology Program the BMR at the NOAEL corresponds to a 10% risk at median 

(Sand et al. 2011). Also, as noted in Common Response 2 as well as in the draft report, the SF 

of 100 for compounds that are both genotoxic and carcinogenic imply approximately the same 

level of protection as suggested by EFSA, and it is also indirectly in line with the EPA target 

range for risk management (e.g., see revised Figure 3a). Consequently, there is no extra factor 
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of 100 that has been added in this context (if we understand this comment correctly). We 

think that the approach indeed is applicable for inorganic arsenic, and other carcinogens.  

 

Response to 3
rd

 paragraph 

The approach concerns non-cancer as well as cancer effects (with or without genotoxic 

mechanisms). Both human and animal data is used for risk assessment, derivation of health-

based guidance values (HBGVs), reference points (RPs) etc. The Risk Thermometer is not 

different in this respect. The nature of the data used for RP derivation (e.g., animal vs. human) 

guides the application of adjustment factors (AFs) to the RP (see Table 2 in the report), and 

the severity classification (Table 3) concerns the health effect used as basis for RP derivation. 

The severity classification does not depend on whether the RP is based on human or animal 

data; this is accounted for by the AFs. 

 

Response to 4
th

 paragraph 

What determines the severity classification depends on the health effect associated with the 

critical effect (not the type of chemical). It is realized that a single chemical may be able to 

cause different effect, but in line with current practice the assessment is based on the critical 

effect. See guidance for how to set the severity factor in revised Table 3. Further 

developments, in general, may result in approaches (for practical use) that accounts for the 

effects that may be caused by a chemical in a more multidimensional context. See also 

Common Response 3 that discusses this issue further. 

 

 

Comment 6  

Section “Tillämpning av SAMOE på toxiska ämnen i mat och dryck - några exempel” 

 

Response 

See the general response (to comments from Professor Robert Nilsson) that generally 

addresses the comparisons of SAMOE and MOEs in this section. 

 

The fourth paragraph of this section suggests that results under the SAMOE approach, with 

respect to a number of examples (which are later presented), are inappropriate. As described 

below, this conclusion is flawed. 

 

Inorganic arsenic: The BMDLs derived by EFSA concern a 1% cancer risk, not 10% as 

written in the comments. It is stated in the comments that the BMDL interval is not 

“reasonable”, and it is then argued that the SAMOE-system overestimates the situation. If the 

BMDL interval indeed is “unreasonable” this will make any assessment “unreasonable”. 

However, we regard that low safety margins in the case of arsenic do not imply that the risk 

situation is extremely overestimated. It may rather imply that arsenic is a priority relative to 

other compounds; the Risk Thermometer is one tool for risk management. 

 

Ethyl carbamate: It is concluded that “Systembolaget” has to get rid of many of their products 

because SAMOE values of e.g., 50, which by the way classify in Risk Class 1 (“no concern”). 



35 

 

This conclusion is flawed.  Importantly, the Risk Thermometer represents one tool for further 

risk management. 

 

Other compound: Similar to the case above SAMOE values (e.g., of 15 for NNK) classifying 

in Risk Class 1 are discussed to be problematic, which would rather indicate the opposite. 

 

Generally speaking, however, we agree that some naturally occurring compounds, which are 

partly discussed in this section of the comments, may have small safety margins. The idea 

with the Risk Thermometer is to account for the greater context, which is not performed in 

today’s quantitative assessment; accounting for both “probability” (or similar) and “severity”. 

Accounting for the greater context, may lead to better differentiation regarding the impact and 

significance of various types of chemical exposures. Also, as noted in the last paragraph of 

Common Response 1, several aspects besides the Risk Class may be relevant in a broad risk 

management perspective. For example, Risk Class 1 and 2 substances may still have priority 

if their presence in foods is highly unacceptable, and conversely, Risk Class 4 and 5 

substances could have less priority if they are present in foods due to natural reasons, only. 

 

 

Comment 7  

Section: ”Riskvärdering av carcinogener grundad på molekylärepidemiologiska data, en 

bortglömd aspekt” 

 

Response 

This section summarizes that safety margins for Swedish “snus” with respect to cancer are 

comparable to that for other pollutants in food, and even larger than that for some other 

compounds. We have no specific comments to this since it is not regarded relevant for issues 

specifically associated with this consultation. 

 

 

Comment 8  

Section “SAMMANFATTANDE KOMMENTARER” 

 

Response to 1
st
 paragraph 

This section initially states that the suggested “SAMOE-methodology” is logical, and part of a 

good tradition where management decision are based on quantitative risk assessments, which 

may minimize arbitrarily and politically motivated actions in Sweden. We agree with this 

comment. 

 

Response to 2
nd

 paragraph 

This section raises a concern that risk assessments may become reduced to a mathematical 

exercise, only. However, as noted above, the first paragraph suggests on the other hand that 

there are advantages with quantitative approaches. Even so, we agree that this is an important 

point to keep in mind when using the Risk Thermometer or any other quantitative tool for risk 
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assessment; the Risk Thermometer represents one tool for risk management. Also, it is 

suggested that the objective has not been satisfied, since the draft report (or methodology) is 

difficult to comprehend (for the public?). As described in the introduction, the report is 

concerned with the underlying elements of the Risk Thermometer, serving as its scientific and 

value-based foundation. The draft report is not directed to the general public; other 

descriptions/reports may later satisfy this aspect. Also, a number of revisions have been made 

due to all comments received which we think has helped to improve the Risk Thermometer 

report. 

 

Response to 3
rd

 paragraph 

While this section regards it to be reasonable to account for the element of severity, it also 

suggests that arbitrary adjustment factors are used in the approach. See our response to EFSA 

Comment 5 on the issue of arbitrary factors used in risk assessment. We also refer to 

Common Response 2 regarding the basis for the severity factors used. This paragraph also 

argues that safety margins become too high when using the suggested approach. As described 

in responses to the more specific sections above (also accounting for the examples provided) 

this is not regarded to be the case. As also described previously, there is not extra factor of 

100 applied in the case of genotoxic carcinogens. See Common Response 1 regarding how the 

suggested approach compares to the more traditional approach. 

 

Response to 4
th

 paragraph 

It is suggested that application of the Risk Thermometer will have negative effects for food 

production that may ultimately lead to that certain products are banned. This connects to the 

issue of safety margins addressed in the paragraphs above. As already stated elsewhere, the 

Risk Thermometer represents one tool for risk management, it is not a tool for banning 

products. 

 

As indicated in the summary and the conclusion of the Risk Thermometer report, the area of 

chemical risk assessment is regarded to benefit from the introduction and practical use of 

approaches that forces the interpretation of exposures or risks in a greater context. Also, 

consumer interests regarding health risks associated with food consumption may benefit from 

such developments, as well as the health agencies that are forced to prioritize the use of their 

resources with respect to risk related issues. It is within the responsibilities of the NFA to 

work for such improvements.  
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11 Response to comments from Svensk 

Dagligvaruhandel 
 

 

Svensk Dagligvaruhandel is skeptical to that the type of risk assessments described (i.e., 

comparative risk characterization using the Risk Thermometer) can be done. They point out 

that there is a risk for over-simplification which can be misleading, for example occupational 

aspects are not accounted for. 

 

We would like to highlight that the approach suggested may actually be regarded to be less 

simplified than the traditional approach for quantitative risk characterization, since the latter 

does not generally account for the type of health effect the risk assessment is based on. If 

there is a certain probability of occurrence of some health effect, the significance of this will 

depend on the nature of the health effect. The suggested approach includes this important 

dimension. Besides this, the methodology behind the Risk Thermometer is in principle the 

same as the traditional approach. See Common Response 2 for the rationale behind the 

severity factors currently used. 

 

The exposure from foods is within the responsibilities of the National Food Agency (NFA), 

not occupational exposures. The “exposure” is one of the parameters of the Risk 

Thermometer, and in principle it may be the exposure from sources other than foods. Future 

initiatives may address risk comparisons more generally. 

 

We agree with Svensk Dagligvaruhandel that chemical risks are difficult to communicate and 

that it may also be a charged/sensitive issue. The NFA is, however, required to assess, 

rank/prioritize, and communicate chemical risks. The consumer and the media also need to 

prioritize their views on chemical risks. These issues do not disappear just because there is no 

Risk Thermometer, or similar. In the light of this reality, the NFA regards it as an 

improvement that the organization has developed a first version of a more systematic strategy 

for risk comparison. This is also expected to reduce inconsistencies between assessments, and 

introduce a higher transparency regarding how different aspects are allowed to impact, 

quantitatively, in the process of risk analysis. The Risk Thermometer does not replace risk 

management; it proves one basis for further risk management. See also the last paragraph in 

Common Response 1. 
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