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Hello and welcome to today’s session in the ISIS Europe training series. This presentation is part of 

Domain of Expertise 5, Exposure Assessment and Risk Characterization. I’m delighted that you’ve 

joined us today. 

Before we begin, just a quick note. All rights to the materials used here remain with the original 

copyright holders. If you would like to reuse any part of this presentation, please make sure that you 

seek explicit permission first. Thank you for respecting these rules. 

This training is part of a broader ISIS Europe initiative. In total, there are nine domains of expertise 

covering the full scope of exposure science. They range from the fundamentals of exposure science 

and environmental chemistry to more specialized areas such as exposure modelling, risk 

communication, and sustainability. If you would like to revisit any session, all training videos are 

available on the ISIS Europe website. 

Our focus today is Domain of Expertise 5, Exposure Assessment and Risk Characterization. This 

domain is divided into two sub-modules. Module 1, which we covered earlier, introduced the 

principles of aggregated and cumulative exposure assessment. Module 2, which we will cover today, 

focuses on the fundamentals of risk characterization. Together, these two modules show how 

exposure data, whether measured or modelled, can be combined and used to characterize risk. 

At this point, I will hand over to my colleague, Susana Viegas, who will present Module 2. 

 

Hello everyone. Today we are going to talk about Module 2, Fundamentals of Risk Characterization. 

My name is Susana Viegas, and I’m very happy to be here to discuss this topic with you. 
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To tell you a little more about myself, I am a full professor at the NOVA National School of Public 

Health, in the Department of Occupational and Environmental Health. I have been a professor at 

this faculty since 2019. Previously, I held academic roles as a professor and researcher at the Lisbon 

School of Health Technology of the Polytechnic Institute of Lisbon, where I was involved in the 

Environmental Health course. Before that, I worked in industry as Director of Occupational Health 

and Environmental Management. 

My academic background includes a PhD in Environmental and Occupational Health, a Master’s 

degree in Applied Toxicology from the University of Surrey, a Master’s degree in Occupational Health, 

and several postgraduate qualifications in environmental management and safety engineering. I am 

currently a member of the Risk Assessment Committee of the European Chemicals Agency and a 

member of the scientific community of the European Environment Agency. 

This lecture provides an introductory framework, with some topics simplified for easier 

understanding. I hope you enjoy it and that you can use some of the content in your future work. 

The learning objectives of this lecture are to describe the basic concepts of risk characterization and 

risk assessment; differentiate between qualitative and quantitative risk assessment methods; 

identify appropriate threshold limit values and understand how to use them; select suitable 

exposure estimates for risk characterization; and calculate risk levels for environmental agents. 

I will now start delivering the training. 

Risk characterization can be defined as the process that summarizes and combines the outputs of 

exposure assessment and toxicity assessment to characterize baseline risks. This is done using both 

quantitative expressions and qualitative statements. 

Key aspects to consider include estimated risk levels and potential health effects. We also need to 

identify uncertainties and variability in the data, as well as the assumptions made during the process. 

Finally, it is essential to communicate findings clearly to support decision-making and risk 

management. 

Risk assessment involves several steps. We first identify the hazard and then consider dose–response 

assessment. A thorough and accurate exposure assessment is essential to allow proper risk 

assessment and risk characterization. After this, we move to risk management, with the aim of 

controlling risks by selecting the most appropriate measures. 

Stakeholder engagement is also important so that appropriate actions can be taken. Risk 

communication plays a key role, as it supports decision-makers in choosing suitable risk 

management measures. 

There are different types of risk characterization. Quantitative risk characterization involves 

calculating numerical estimates of risk and provides specific values for the likelihood and severity of 
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health effects and environmental impacts. Examples include noise as a physical risk factor and 

neurotoxic chemicals. 

Qualitative risk characterization involves descriptive assessments of potential risks based on 

available data. It often relies on expert judgment and scenario analysis, focusing on identifying 

hazards and their impacts without numerical estimates. Examples include some occupational and 

environmental risk screening approaches. 

Semi-quantitative risk characterization combines numerical estimates with qualitative judgment. 

This approach is useful when clear exposure benchmarks do not exist. Examples include assessments 

of carcinogens and persistent, bioaccumulative, and toxic chemicals. 

Selecting an appropriate threshold limit value (TLV) is essential for accurate risk characterization. 

Several factors must be considered, including exposure route, exposure duration, and exposure 

targets. It is important to determine whether the TLV applies to workers, the general population, or 

consumers, and to consider relevant regulatory requirements. 

Environmental impact assessments require additional considerations, such as whether risks are 

being evaluated for ecosystems or for human populations exposed via the environment. Regulatory 

context should always be taken into account. 

TLVs should be sourced from trusted authorities and organizations. Not all TLVs fully account for 

uncertainties in toxicological data, so these uncertainties must be addressed and clearly described 

during risk characterization. Some TLVs are based purely on toxicological data, while others also 

incorporate technological or economic feasibility. Understanding how a TLV was derived is therefore 

essential. 

For some chemicals, biological TLVs are available and can be particularly useful, as they account for 

multiple exposure routes. These values are especially relevant for aggregated or cumulative 

exposure assessments. 

When multiple TLVs are available, a hierarchy of benchmark values should be followed, prioritizing 

legally mandated and widely accepted standards. TLVs should be science-based and as recent as 

possible. 

For non-threshold substances, acceptable risk levels must be evaluated, ensuring protection of 

sensitive populations such as children, the elderly, and workers. If benchmark values are lacking, 

alternative approaches such as read-across methods or the threshold of toxicological concern may 

be used, provided their limitations are clearly defined. 

Transparency is critical. All decisions and methodologies used in selecting TLVs should be 

documented to ensure clarity, reproducibility, and understanding by others. 

Quantitative risk characterization is typically applied to endpoints where exposure thresholds are 

believed to exist. It focuses on estimating exposure levels below which adverse effects are unlikely. 
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Examples include certain neurotoxic chemicals, aquatic toxicants, biological agents such as bacteria, 

and physical agents like noise and thermal pollution. 

Risk is commonly calculated by comparing exposure estimates with selected TLVs. Ratios below or 

above one help determine whether risk management measures are required. The margin of safety 

or margin of exposure approach can also be used when reference values are derived from 

toxicological studies. 

However, numerical results alone are not sufficient. Risk characterization must include explanatory 

text that interprets and qualifies results, clearly explaining assumptions and uncertainties. 

Reliable exposure data are essential. Data should be representative, and appropriate models should 

be selected where measurements are unavailable. Sensitive populations must be considered, even 

if only as a limitation. Exposure alignment is required to ensure consistency in duration, route, units, 

and selected exposure percentiles. 

Qualitative risk characterization is applicable when precise numerical estimates are unavailable or 

difficult to calculate. It relies on expert judgment and qualitative descriptors and can be applied to 

both human health and environmental assessments. All assumptions and uncertainties must be 

clearly described. 

Key steps include defining exposure scenarios, identifying exposure contexts, considering sensitive 

populations, estimating exposure degree and likelihood, and accounting for existing exposure 

controls. Final risk levels are typically categorized as low, medium, or high, guiding risk management 

decisions. 

Semi-quantitative approaches are particularly useful for carcinogenic, mutagenic, sensitizing, and 

persistent substances, where safe exposure levels are difficult or impossible to establish. These 

assessments often use exposure estimates, margins of exposure, and clearly defined points of 

departure. 

As with quantitative approaches, representative data, appropriate models, exposure alignment, and 

consideration of sensitive populations are essential. 

Because quantitative thresholds may be uncertain, risk minimization and exposure reduction are 

often prioritized. Risk management measures should follow the hierarchy of controls, emphasizing 

substitution and engineering controls where feasible, supported by regulatory and operational 

controls. 

Weight-of-evidence approaches are important, integrating multiple data sources and expert 

judgment while clearly explaining decisions and uncertainties. 

In summary, TLVs must align with the scope of the risk assessment, considering exposure routes, 

targets, and duration. Exposure estimates should be appropriate, representative, and consistent 

with selected TLVs, with attention to sensitive populations. 
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Depending on available data, quantitative, qualitative, or semi-quantitative approaches may be used. 

All assumptions and limitations must be clearly documented to ensure transparency and credibility. 

More training videos are currently being prepared as part of the ISIS Europe initiative. Thank you 

very much for your attention. I hope you enjoyed this training, and I look forward to seeing you in 

future sessions. 

 

 


