Risk assessment and risk communication for
empowering consumers in food safety

Editorial Article
Bensu KARAHALIL

Gazi University, Faculty of Pharmacy, Department of Toxicology, Ankara, Tiirkiye

Today, food safety is not only a scientific requirement but also a societal concern
shaped by perception, trust, and communication. In daily life, consumers
are constantly exposed to information about food, nutrition, and health risks
through media, social platforms, and informal sources. However, much of
this information is misleading, or lacks scientific basis. It leads to widespread
misconceptions about food safety. Among these, the perception of food additives
as inherently harmful substances remains one of the most problematic issues.
Foods naturally contain a wide variety of chemical substances. These may
originate from their natural composition, contamination during production and
processing, or substances intentionally added to maintain quality and safety.

Food additives, in particular, play a crucial technological role by preventing
microbial growth, delaying oxidation, preserving sensory characteristics, and
maintaining nutritional value throughout the food supply chain. Despite these
essential functions, consumers often perceive additives as unnecessary and
dangerous simply because they are classified as “chemicals”. This perception
reflects a fundamental misunderstanding of both chemistry and toxicology. In
reality, the use of food additives is strictly regulated and based on comprehensive
and accurate scientific evaluation. International health and food organizations
and regulatory authorities continuously assess the safety of these chemicals using
risk analysis. There is a strong global consensus among food, health authorities
and scientific organizations that all approved food additives are safe when used
under specified conditions. This consensus is not based on assumptions but
on extensive scientific data derived from standardized testing and evaluation
procedures. Risk analysis for food safety consists of three main components.
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First step is science-based risk assessment. It involves hazard identification,
hazard characterization, exposure assessment, and risk characterization. These
steps aim to determine not only whether a substance can cause harm but also
under what conditions and at what level such harm may occur. It is critical
to aware of the difference between hazard and risk. A hazard is potential of a
substance to cause harm, whereas risk is the probability that harm will occur
under specific exposure conditions. This distinction is often misunderstood
by consumers, who tend to equate the presence of a hazardous substance with
actual danger. However, without considering exposure levels, such conclusions
can be misleading. The determination of safe exposure levels is a fundamental
outcome of risk assessment.

Toxicological studies conducted before the approval of food additives include
a wide range of tests, such as acute and chronic toxicity, carcinogenicity,
reproductive and developmental toxicity, genotoxicity, and toxicokinetic
evaluations. These studies are performed according to internationally accepted
guidelines which is called OECD guidelines. These guidelines provide the
scientific basis for establishing safety limits.

One of the most important parameters derived from these studies is the No
Observed Adverse Effect Level (NOAEL), which represents the highest dose
at which no harmful effects are observed in experimental animals. Based on
NOAEL, the Acceptable Daily Intake (ADI) is calculated by applying safety
factors to account for differences between species (from animal to human) and
individuals (individual susceptibility-from individual to individual). The ADI
represents the amount of a substance that can be consumed daily over a lifetime
without appreciable health risk. The concept of ADI is frequently misunderstood.
It does not represent a strict threshold between safety and risk but rather a highly
conservative estimate designed to ensure public health protection. In practice,
exceeding the ADI would require extremely high and consistent consumption over
long periods. Occasional intake above this level does not pose a significant health
risk. Despite the robustness of these scientific processes, consumer concerns
about food additives remain widespread. Many individuals believe that additives
are artificial, unnecessary, and harmful, and that they alter the natural structure
of food in deceptive ways. These concerns are often amplified by misinformation
and non-scientific opinions. Interestingly, even expert opinions—when not
supported by strong scientific evidence—may contribute to confusion, as they are
inherently subject to bias and lack the rigor of controlled studies.

The hierarchy of scientific evidence clearly demonstrates that not all information
carries the same level of reliability. High-quality evidence, such as randomized
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controlled studies and systematic reviews, provides more robust conclusions
compared to anecdotal reports or individual opinions. However, in public
discourse, these distinctions are rarely recognized, and all information is often
perceived as equally credible. In this context, risk communication becomes
a crucial component of food safety. Effective risk communication is defined
as the interactive exchange of information and opinions among scientists,
regulatory authorities, industry stakeholders, and consumers. Its primary goal
is to ensure that scientific knowledge is accurately conveyed, public concerns
are addressed, and trust is established. Successful risk communication requires
more than simply providing information. It involves transparency, clarity, and
responsiveness to public concerns. Scientific findings should be communicated
in a way that is both accurate and understandable, without oversimplifying
complex concepts. At the same time, it is important to address misconceptions
directly and provide context for interpreting scientific data. Another key aspect
of risk communication is the interaction between risk assessors and risk
managers. While risk assessors provide scientific evaluations, risk managers
make decisions regarding regulations and control measures based on these
evaluations. Effective communication between these groups is essential for
ensuring that scientific knowledge is translated into practical and effective
policies. Ultimately, the success of food safety systems depends not only on
scientific rigor but also on public trust. Without trust, even the most robust
safety assessments may fail to reassure consumers. Building trust requires
consistent, transparent, and evidence-based communication, as well as active
engagement with public concerns.

In conclusion, risk analysis is an indispensable tool for ensuring food safety
and protecting public health. However, the effectiveness of this tool depends
largely on how well its principles are communicated and understood. Bridging
the gap between scientific knowledge and consumer perception is essential
for empowering individuals to make informed decisions. By strengthening
risk communication and promoting scientific literacy, it is possible to reduce
misconceptions, build trust, and ensure a safer and more sustainable food
system.
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