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General introduction

1
In 1985, a cow died in the UK from a then mysterious new disease. The cow first 
displayed erratic behaviour and then progressive motor coordination problems 
and convulsions before collapsing. Worryingly, this new animal disease appeared 
to be spreading, prompting the UK government to order the slaughter of cattle 
showing any signs of “mad cow disease”. Scientists identified the animal disease 
as bovine spongiform encephalopathy (BSE): a transmissible, neurodegenera-
tive, and fatal disease (1). To further halt the spread of BSE, the UK government 
banned cattle feed containing meat or bone meal. Initially, the BSE crisis was 
thought to be an animal health crisis only, but that changed when in the 1990s 
cases of a new variant of Creutzfeld-Jakob disease (vCJD) were diagnosed – a 
rare human spongiform encephalopathy that mainly affects young adults (2). 
Cases were largely concentrated in the UK, and it was established that vCJD 
is the human equivalent of BSE and that it is likely contracted from consuming 
contaminated beef (2). Consequently, the European Commission (Commission) 
imposed an export ban on UK cattle (its meat and products; Commission Decision 
96/239/EC) in 1996 (3). Consumer trust and beef consumption in the European 
Union (EU) plummeted (4).

The number of new cases of BSE in the EU peaked in the 1990s and currently any 
new cases are incidental (5). The UK beef ban was lifted by the Commission in 
2006. However, in the aftermath of the BSE crisis, as well as other food scares, 
food law in the EU was extensively revised (6). Risk analysis was one of the tools 
developed to foster consumer protection and optimise functioning of the inter-
nal market, the two main objectives of EU food law (Art. 1.1) (6,7). Risk analysis 
has consequently been implemented in the EU (GFL, Art. 6) for the assessments 
of risks of, for example, new food ingredients (Art. 10-12), but also for the as-
sessment of benefits of products such as for nutrition and health claims (7–9). 
In the EU’s General Food Law (Regulation EC (No) 178/2002, GFL), risk analysis 
is described as an approach in which risk assessment, risk management and risk 
communication are separated (Art. 6) (7). Risk management is mostly conducted 
by the Commission or individual Member States, acting as decision-makers (Art. 
6.3) (7). In their decision-making, risk managers should take into consideration 
the results from risk assessment. This risk assessment is conducted by the 
European Food Safety Authority (EFSA), the independent scientific agency sup-
porting policy related to food and food safety (Art. 22) (7). In article 6.2 of the 
GFL, it is specified that this risk assessment should take into account all available 
scientific evidence. The third and final element in the risk analysis cycle, risk com-
munication, is a process that should result in clear and transparent communica-
tion of food and nutritional issues to other stakeholders including food business 
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operators and consumers (Art. 6.4) (7). It is a collaborative effort of EFSA, the 
Commission and EU Member States (Art. 8a & 8b) (7,10). 

1.1 EU food law and risk analysis in practice

The GFL lays the foundation for all secondary food legislation (7), that is, 
legislative acts that deal with specific aspects of food production (11) or food 
information (12). The GFL also sets the standard for food safety (Art. 14): food 
should not be placed on the market if it is unsafe, given (that?) the conditions of 
use (e.g. preparation methods) are met (13). Regulation (EU) 2019/1381 on the 
transparency and sustainability of EU risk assessment, known as the Transpar-
ency regulation, amends the GFL and eight sectoral legislative acts in an attempt 
to improve openness and communication within EU food law. The Transparency 
regulation also sets clear objectives for risk communication, of which one is to 
provide consumers with information on risk prevention strategies (Art. 1) (10). 
Hence, information to guide consumption behaviour should be provided, which 
can help them to avoid adverse effects caused by food products (GFL, Art. 8a) 
(7,10). 

Mandatory requirements for food information provision to consumers are further 
specified in Regulation (EC) No 1169/2011 on food information to consumers 
(12). In this Regulation, it is, for example, specified that details on the prepara-
tion of a specific food product must be provided to the consumer (Art. 9.1.c) (12). 
When it comes to voluntary information provision about health effects ascribed 
to food (ingredients) by food business operators, the conditions are described in 
the nutrition and health claims regulation (NHCR; Regulation EC (No) 1924/2006) 
(9). 

The NHCR is one of many regulations in which risk analysis is an important proce-
dure: the authorisation of health claims, statements that describe the relation-
ship between a food (constituent) and a health benefit (Art. 2.2.5), follows the 
risk analysis principles (9). Upon request of the Commission, EFSA evaluates the 
evidence that is collected by food business operators and issues a scientific opin-
ion on this evidence, after which the Commission eventually decides upon the 
authorisation of the health claim (Art. 17) (9). The evaluation of EFSA is based 
upon findings from different research projects: Functional Food Science Europe 
(FUFOSE) (14) and Process for the Assessment of Scientific Support (PASSCLAIM) 
(15). In these projects, the scientific requirements for showing beneficial ef-
fects of food products were studied, taking into consideration the views of key 
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stakeholders such as leading scientists in the field of nutrition research. The 
findings of these research projects were translated into the NHCR, Commission 
Regulation 353/2008 on implementing rules for the application for authorisation 
of health claims and various guidance documents on the development of the 
scientific dossier issued by EFSA (15–17). Amongst other recommendations, 
these projects have led to the necessity of conducting studies and measuring 
the beneficial health outcome in humans, but also the requirement to include 
the total body of evidence in the scientific dossier (15). The Commission can 
take other relevant provisions of EU law and other legitimate factors, such as 
societal aspects, into consideration that may influence the authorisation of the 
proposed health claim (Art. 17.1) (9). Following authorisation by the Commission, 
the health claim is added to the Annex of the positive list described in Commis-
sion Regulation 432/2012 (Art. 1.1) (18). Competent authorities in individual EU 
member states are responsible for the enforcement and sometimes provide 
additional assistance to interpret legislation, e.g. the translation of claims (9,19). 

Even though theoretically, risk analysis can support meeting the objectives of 
EU food law (6), when applied in practice, problems have emerged which to date 
have not been solved. The 2019 Commission’s review of the effectiveness (RE-
FIT) of EU food law in general showed various points in risk analysis that could be 
optimised further (20), but problems have also been shown in specific regulatory 
procedures. One particular regulatory issue concerns the authorisation of health 
claims used on botanicals and botanical preparations (21). 

1.2 The issue with botanical health claims

Botanicals are products derived from plants, algae, fungi and lichens (22). 
Botanicals can be sold as food, food ingredients, herbal dietary supplements, 
or as herbal medicinal products (e.g., Ginkgo biloba tablets, garlic oil capsules, 
ginseng tea, or St. John’s wort drops). Marketing of botanicals often appeals to 
the product’s ‘naturalness’ alluding to potential benefits for health and wellness 
(23,24). But evil abounds in nature and thus the appeal to nature can obfuscate 
the safety risks associated with the use of various botanicals as is briefly illus-
trated below in Box 1. 
Approximately 20% of the European population reported to have consumed at 
least one herbal dietary supplement per year in 2012 (34). The majority of botani-
cal supplement users in both Europe and the United States are highly educated 
white women (35,36). Consumers use botanicals because of their alleged health 
benefits (37). For example, the most commonly used herbal dietary supplements 
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are preparations or extracts of Echinacea (for its suggested positive effect on 
the immune system), cranberry (for the prevention of urinary tract infections), 
and garlic (for its beneficial effect on the blood vessels) (30,31). 

Botanicals can be used in medicines or foods. In the EU, medicinal products are 
regulated by Directive 2001/83/EC on medicinal products for human use and 
the amendment, Directive 2004/24/EC on traditional herbal medicinal products 
(Art. 16a) (38,39). When used in food products, including dietary supplements, 
botanicals are regulated by the legislative framework for foods. Upon the entry 
into force of the NHCR, food business operators could file an application for the 
authorisation of, amongst others, a botanical health claim based on article 13.1 
of the NHCR before January 2008. These claims were to be based on generally 
accepted scientific evidence (9). The first scientific opinions that were issued by 

Box 1. Safety considerations for botanicals

The use of botanicals is growing and so is the number of adverse events 
reports after consuming herbal dietary supplements (25,26). The con-
sumption of certain botanical supplements can create a health risk for 
specific consumers. One example comprises the case of supplements 
containing Ginkgo biloba. A Dutch report indicated that toxic levels are 
not yet determined but consumers occasionally experienced bleeding 
after ingesting products that contain Ginkgo biloba (27). Another example 
concerns the possibility of dangerous drug interactions. As described in 
article 14 of the GFL, when determining whether a dietary supplements is 
not unsafe, one must consider ‘normal conditions of use’ (7,28). The aver-
age consumer – the consumer who according to EU case law is reasonably 
well-informed, reasonably observant and circumspect (29) – is assumed to 
be aware of how to safely use dietary supplements. One aspect of such 
normal consumption behaviour is knowing not to combine herbal dietary 
supplements with prescription medicinal products (23,30). For example, 
St. John’s wort, a dietary supplement that may be used against mild de-
pressive feelings (31) can impact drug metabolism via its potently induc-
ing effects on cytochrome P450 3A4 and P-glycoprotein activity (32,33). 
Such impact on drug metabolism may alter the effects of a prescription 
drug taken alongside St. John’s wort and result in severe adverse effects, 
even death. 
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EFSA on botanical health claims stated that based on the scientific evidence in 
the underlying scientific dossier, a cause-and-effect relationship could not be es-
tablished. After the publication of these first scientific opinions, the assessment 
these botanical claims was put on-hold in 2010 (40). 

In 2012, the Commission published a discussion paper in which two options to 
move forward were presented: (i) resume the evaluation with the existing re-
quirements (including two randomized controlled trials) or (ii) give recognition 
to evidence based on traditional use data for supporting botanical health claims 
(40). Subsequently, various formal consultation procedures were issued by the 
Commission with the most recent one being the Commission’s REFIT programme 
in which the on-hold status of botanicals was part of the review (21). With the 
REFIT programme, the Commission aims to assess whether the current European 
legislation is fit for purpose, with the eventual objective of making EU law simpler 
and more cost-effective (41). As part of this REFIT programme, together with a 
review of the General Food Law, the NHCR was evaluated with a specific focus 
on nutrient profiles and claims on plants and their preparations, botanical claims 
(42). The results of the REFIT evaluation were published in 2020 and revealed 
amongst other issues, that the objectives of the NHCR and therefore EU food 
law in general may not be achieved due to current on-hold status of the botani-
cal health claims (21). The protection of consumers from unsafe products and 
misleading information may therefore not be achieved as consumers may still be 
exposed to false and/or misleading information. 

1.3 Traditional use evidence and risk assessment

Should risk assessment in EU food law consider historical evidence, documenta-
tion that is also referred to as ‘evidence on traditional use’ or ‘traditional use 
evidence’ (40)? This question was raised by various stakeholders who compared 
the assessment of botanical claims to the adjusted registration procedure for 
herbal medicinal products. In this adjusted registration procedure, laid down in 
Directive 2004/24/EC, the long history of use of a herbal medicine is recognised 
as evidence that can support that consumption does not cause adverse effects, 
but also can support the efficacy of such products (Art. 16) (39). These products 
are therefore known as traditional herbal medicinal products in the Directive on 
medicinal products (39). Data on the long history of safe use should show that the 
product has been used safely in the treatment for a specific disease for already 
30 years, of which at least 15 years within the EU (Art. 16c) (39). Even though me-
dicinal products are considered to be a different category of products, ‘history 
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of safe use’ is also allowed to support safety in the notification of novel foods, 
as laid down in Regulation (EU) No 2015/2283 (Art. 14-19) (8). But can traditional 
use evidence also be used in evaluating support for botanical health claims? If so, 
what would that imply for risk management and risk communication? And what 
would that mean for the consumer?

So far, scientific research into health claims on botanicals focused mainly on 
studying strategies and requirements for the substantiation of health claims 
with traditional use evidence (40,43,44). These studies highlight what data 
requirements should be fulfilled when invoking ‘traditional use evidence’ as 
support for a health claim on botanicals, together with other important consid-
erations such as the quality of the product, which can influence the safety of 
these products (40,43,44). These are valuable studies, but the authorisation of 
botanical health claims involves all three components of the risk analysis cycle, 
not just risk assessment. Even when traditional use evidence can be adopted 
as criterium in a new risk assessment procedure, that does not automatically 
indicate its feasibility in the overall risk analysis cycle. Any change in the risk 
assessment procedure likely warrants new ways of risk communication. Effective 
risk communication is already challenging as it is. Studies examining consumer 
perception of benefit or risk information of food products show that consumer 
understanding of benefit information in the form of health claims is generally 
low. Consumers believe that products bearing claims offer health benefits be-
yond those claimed on the product (45,46). Further, risk perception studies show 
that – for example – reporting familiar and well-known risks has little influence 
on a consumer’s behaviour (21,22). A new risk assessment procedure would also 
warrant a careful evaluation of whether it still allows risk managers to evaluate 
a health claim in concordance with the GFL. Therefore, in the current thesis, the 
central question is whether traditional use evidence should be considered in the 
risk analysis of botanical health claims. 

1.4 Aim and overview of studies

Since 2010, the authorisation of botanical health claims is on hold in the EU, 
pending a decision on whether traditional use evidence should be taken into 
consideration when assessing these claims. Clearly, there is a pressing need 
for the EU to take a stand on this issue as the enduring stalemate impedes ef-
fective consumer protection. In light of this issue, the aim of the current thesis 
is to answer the following question: Is there a potential role for traditional use 
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evidence in the risk analysis of botanicals? To answer this question, the present 
thesis comprises a set of studies described in detail in the subsequent chapters.

‘Traditional use evidence’ is a fuzzy term as it is neither a legal nor a scientific 
concept. Before one can evaluate its potential role in risk analysis, it should be 
clear what exactly ‘traditional use evidence’ means. Chapter 2 describes a 
study in which legislative acts, institutional guidance documents, and scientific 
research into substantiation criteria were analysed to more narrowly and clearly 
define the concept of traditional use evidence. 

Risk communication is an important component of risk analysis. One risk com-
munication objective defined in the GFL is that information must be provided 
to consumers concerning risk prevention behaviours. Information provision 
can serve as a tool to protect consumers from being misled, allowing consum-
ers to freely choose. It is essential to know how product information is used by 
consumers when determining whether and how to consume a product such as a 
botanical. This allows for estimating the impact of the substantiation of botani-
cal health claims with traditional use evidence on consumer behaviour. Chapter 
3 describes exploratory research into whether provided benefit and/or risk in-
formation influences the intention to use a botanical dietary supplement. A case 
study presented in chapter 4 aims to provide insights into how risk and benefit 
related information is provided to consumers at point-of-purchase of a botanical 
dietary supplement. 

Chapters 5 through 8 address the ongoing debate on ‘traditional use evidence’ 
for botanical health claims in more detail. In chapter 5 the debate is scrutinized 
by identifying the involved stakeholders and the arguments they put forward. 
This critical analysis makes use of information that became available from the 
consultation procedures of the Commission and is focussed on issues related to 
risk management, risk assessment and risk communication. Chapter 6 provides 
a critical reflection on existing regulation of botanicals, including the sub-
stantiation requirements for health benefits and safety of food and medicinal 
products across various international jurisdictions. In chapter 7, the evaluation 
of the Article 13.1 health claims on antioxidants is studied by analysing scientific 
opinions and several scientific dossiers submitted by food business operators. 
In chapter 8, allowing traditional use evidence to substantiate botanical health 
claims is critically reviewed in light of the current legal framework. Integrating 
insights from nutritional sciences, pharmaceutical sciences, regulatory analyses, 
consumer use and food information, this critical review brings into focus the 
relevant arguments for and against using traditional use evidence and discusses 
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circumstances in which traditional use evidence can and cannot play a role in the 
assessment of botanical health claims. 

Finally, in chapter 9, the main results from all studies in this thesis are briefly 
summarized and its findings are discussed considering the question whether 
there is a potential role for traditional use evidence in the risk analysis of botani-
cal health claims.
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2.1 Introduction 

Risk assessment is an important part of the risk analysis, a procedure to assess 
risk and benefits of products. In the European Union (EU) risk analyses are con-
ducted before the authorisation of both food and pharmaceutical products. In 
the EU, risk assessments of foods are conducted by the European Food Safety 
Authority (EFSA) (GFL, Art. 22), whereas the European Medicines Agency (EMA) 
is involved in risk assessments for medicinal products (1,2). The main aim of risk 
assessment is to establish the potential risks or adverse effects of products, or 
to establish the beneficial effects of such products. The assessment is based on 
scientific studies that support these effects (GFL, Art. 6.2) (2,3). The outcomes of 
the risk assessment should be used by the risk manager in, amongst others, the 
decision making upon authorisation of market entry of products, or authorisa-
tion of health claims (1,2). 

When discussing the substantiation requirements of safety and efficacy of foods 
and pharmaceutical products, reference is often made to ‘evidence on traditional 
use’ or ‘traditional use evidence’. Traditional use evidence is believed to show, in 
general, a history of use of a product for a specific purpose which serves as an 
indication for the product’s lack of adverse effects and the efficacy (4,5). The 
long history of use is often expressed in generations, either one or two, and a 
generation is considered to be 25 to 30 years (6). 

In the EU, traditional use evidence can be used as support for traditional herbal 
medicinal products, showing that a product is not unsafe and for establishing 
the product’s efficacy in the treatment of a disease. This is dealt with in the 
traditional herbal medicinal product Directive, Directive 2004/24/EC which 
amends the medicinal products Directive, Directive 2001/83/EC (Art. 16a) (1,5). 
For food products, traditional use evidence can be used in a simplified registra-
tion procedure, currently in place for products with a known history of use in a 
third country (Art. 14-19) (7). For both application procedures, the risk assessor 
provides guidance on the data that is required for a successful application (8,9). 
In these guidance documents, it is also indicated which sources can be used to 
show a product has been used traditionally (8,9). 

In this short, in-depth review, the definition of ‘traditional use evidence’ in the 
registration procedures for traditional herbal medicinal products and traditional 
foods from a third country will be clarified, and the required data for substantia-
tion based on the traditional use of a product will be discussed. These require-
ments are described in EU legislation and the associated guidance documents 
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issued by the risk assessor. In addition, a review of the literature is conducted to 
identify the current suggestions made for utilising traditional use evidence for 
the substantiation of botanical health claims. 

2.2 Traditional use evidence for herbal medicinal products

For traditional herbal medicinal products, a simplified procedure is instated in 
the EU (Art. 16) (1,5). An application for authorisation of a medicinal product 
must include the results of pharmaceutical tests, pre-clinical tests and clinical 
trials (Art. 8.3) (1). Together with other relevant data, these studies must show 
potential risks of a product and show the efficacy of the product in the treat-
ment of disease (1). Based on a risk-benefit analysis of the product, in Directive 
2001/83/EC referred to as ‘risk-benefit balance’, a product can obtain marketing 
authorisation if the benefits significantly outweigh the risks of a product. A sim-
plified registration procedure is currently in place for herbal medicinal products 
for which it can be showed that the product is used for over 30 years of which 
15 years within the EU (Art. 16c) (1,5). The long history of use is then considered 
to be an indication of the safety and efficacy of a product and replaces the phar-
maceutical tests, pre-clinical tests and clinical trials (Art. 16c) (1). The efficacy 
must however be plausible on the basis of the long history of use, and authori-
ties are allowed to ask for additional information on the safety of the product 
(Art. 16e) (1,10). Further requirements are that the products must be suitable 
for use without medical supervision and the mode of administration must be 
orally, externally or via inhalation (Art. 16a) (1,10). The strength and posology 
must furthermore be specified (Art. 16a) (1). 

Directive 2001/83/EC describes the necessary information required in the ap-
plication procedure of medicinal product in the EU (1). An application for the 
authorisation of traditional herbal medicinal products must contain similar infor-
mation as compared to other medicinal products when it comes to, for example, 
description of applicant and product, description of use of the product and 
potential adverse effects, and information on product storage conditions (Art. 
8) (1). Additionally, the results of the physico-chemical, biological and microbio-
logical tests must be provided in the application to provide details on quality 
assurance (Art. 8) (1). The composition of herbal medicinal products is consid-
ered to be complicated, and the test results of the aforementioned analyses can 
standardise the product which is necessary to maintain the quality of the herbal 
medicinal product (9). The application must furthermore provide details on the 
manufacturing process including the effect of temperature and the potential of 
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resolvents that remain in the product (9). Next to the mandatory shelf-life and 
storage information, additional information must be provided on the profile and 
the stability of the herbal medicinal product (9). When the traditional herbal me-
dicinal product was used in safety and/or efficacy tests, it must be determined 
from which batch the products under assessment were. 

The efficacy in the treatment or prevention of diseases, as well as the lack of ad-
verse effects, of traditional herbal medicinal products is based on a long history 
of safe use: the use of a product for 30 years, of which 15 years within the EU, for 
a specific purpose (Art. 16c) (5,10). In Directive 2004/24/EC, it is indicated that 
the application for authorisation of a traditional herbal medicinal products must 
contain bibliographical and expert evidence that shows the product’s efficacy 
and proves the product is not unsafe (Art. 16c) (5). In their guidance documents, 
EMA provides insights into which documents and sources can be used to sub-
stantiate the safety and efficacy of traditional herbal medicinal products (table 
1) (10).

Table 1. sources to establish traditional use for traditional herbal medicinal products (10)

Excerpt from archives of national 
competent authorities

Documentation that shows that a product has been authorized 
for medical use. This can be under different legislation and under 
different names including, but not limited to, herbal medicinal 
product, natural remedy, traditional herbal drug. 

Comprehensive literature search Literature review of publications in medical and toxicological 
databases. The main focus of the publications must be safety.

Handbooks of medicine, 
phytotherapy, herbal medicine 
etc. 

The handbooks can provide information on the therapeutic 
indication, strength of the product, the posology and details on 
the safe use of a product.

Official expert committee 
reports

The committee reports can be published by different parties 
including, but not limited to, the World Health Organization, the 
European Commission or national compendia. These committee 
reports can provide information on the therapeutic indication, 
strength of the product, posology and details on the safe use of 
a product. 

Monograph of a pharmacopoeia This includes both the European pharmacopoeia as well as 
official national pharmacopoeias. These monographs show 
medicinal use during the years the monograph has been valid 
as well as information on the strength and type of extract of a 
product. 

Product related documentation This information can come from, but not limited to, sales reports, 
product leaflets and post marketing studies. 
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From the submitted documentation, it must become evident how long a product 
has been used as medicinal product and for which purpose, the dose or strength 
of the product as well as the route of administration (10). The applicant must 
furthermore provide evidence that the product is not unsafe as well as provide 
a clear indication of how the product can be used safely (10). Another important 
aspect mentioned in the guidance document by EMA, is the condition that a 
product may not prevent individuals from going to a medical professional if this 
can lead to a physical condition to worsen and result in a risk for that individual 
(10). 

The different guidance documents on the application for authorisation of a 
traditional herbal medicinal product clearly stipulate which sources can be used 
in the application. It is furthermore emphasised which analyses and sources can 
prove that a product is not safe, and is efficient in the treatment, prevention, or 
cure of a disease. 

2.3 Evidence for proving the safety of traditional foods 
from a third country

In the EU, the regulation of food products and medicinal products is strictly 
separated. Whereas medicinal products will only be authorised following a risk-
benefit analysis that shows the benefits of a product outweigh the risks (1), for 
food products the authorisation for market entry is merely based on their safety 
(Art. 7) (7). The communication of the potential health benefits of a product is 
voluntary and is not a condition for market authorisation. 

Proving the safety of new food products with traditional use is possible under EU 
legislation. The Novel Food Regulation, Regulation (EU) No 2015/2283, allows for 
a simplified registration of foods that are traditionally used in countries outside 
of the EU (Art. 14-19) (7). The application procedure should be accompanied with 
details on the production process, the compositional data including information 
on the stability (Art. 14) (7,8). Additionally, data must be provided on the experi-
ence of continued use (Art. 14) (7,8). The sources include, but are not limited 
to, scientific publications, monographs, documentation on cultivation, sale and 
trade, cookbooks and anecdotal data (8). Altogether, these sources must show 
that the product can be used safely within the EU. In order to determine the 
safety, the evidence must provide information on various aspects. It must be-
come evident to what extent the product is used in the third country, including 
the quantity and duration of use, which groups use the product and what the 
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role of the product is in the diet, any details on preparations methods of the 
product and the restriction of use (8). In addition, human data must be show 
the product’s kinetics, toxicology, nutritional, microbiology, allergenicity, toler-
ability, and potential interaction with (prescription) medicines. (8) 

Besides the data from the third country, the information on the conditions of 
use must also be known for consumption in the EU (Art. 14) (7,8). Hence, if the 
consumption pattern differ between the third country and the EU, exposure to 
the different compounds in the product will also differ which may potentially 
lead to risk. 

2.4 Traditional use evidence as support for botanical health 
claims

In the Nutrition and Health Claims Regulation, Regulation (EC) No 1924/2006, 
traditional use evidence is not specified as being sufficient substantiation for 
health claims (11). Health claims must be substantiated with human interven-
tion trials (Art. 5) (12,13). The difference in the recognition of different types 
of evidence as substantiation in food and medicinal law has been the subject 
of an ongoing debate (14,15). This debate mainly addresses whether traditional 
use evidence must be considered as sufficient support for health claims on bo-
tanicals. There is, to date, no decision made on using traditional use evidence 
as substantiation. That consequently means it is not determined what the data 
requirements are on which the risk assessor will base its risk assessment. There 
is, however, research conducted into potential data requirements for traditional 
use evidence as substantiation for health claims (6,16,17). These studies mainly 
determine what should be known about a specific product, such as the prepara-
tion methods and the conditions of use (6), and refer to some sources based on 
the risk assessment procedures of medicinal products based on traditional use 
in the EU (18). Additionally, the option of a weighted evidence approach sug-
gested in which the level of evidence will determine the strength of the wording 
of a claim (16). In the following sections, the proposed criteria for health claim 
substantiation with traditional use evidence will be discussed. 

2.4.1 Weighted evidence
It has previously been suggested in scientific literature as well as by the European 
industry association on health products, the European Federation of Associa-
tions of Health Product Manufacturers (EHPM), that the evidence provided in 
the scientific dosser should be weighted, and graded based on the methodology 
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of the evidence (4,16,19). In general, three levels of evidence are defined: the 
highest level with blinded randomised controlled trials that scientifically estab-
lish a cause-and-effect relationship between a food product and health effect, 
the medium level or tier containing epidemiological and observational studies 
as well as non-randomised intervention trials which shows that the relationship 
between a food product and health benefits has scientific support, and a third 
layer for evidence on traditional use (16,19). The wording of the claim would 
then be adjusted in accordance with the evidence in the scientific dossier. For the 
first level, conclusive wording is allowed: ‘product x contributes to y’ or ‘product 
x maintains y’ in which ‘y’ is the beneficial physiological effect (16,19). For the 
second level, the wording will be less conclusive: ‘product x can contribute to y’ 
or ‘product x may maintain y’ (16,19). For the third tier, reference is made to the 
traditional use origin of the provided evidence: ‘product x is traditionally used 
to contribute to y’ or ‘product x is traditionally used for the maintenance of y’ 
(16,19). 

The assessment of the evidence would require a thorough review of both the 
methodology and the results of a study, as well as the conclusions that can be 
drawn from this information (16). 

2.4.2 Preparation methods of the botanical product
In addition to establishing a cause-and-effect relationship by traditional use 
evidence, it is suggested in the literature that the preparation or manufactur-
ing method of the botanical product should be documented and assessed 
(4,6,14,18,20). The preparation method should be in line with the gathered 
information on the botanical product in both the part of the botanical that is 
used to make the product and the way the botanical product is manufactured 
(4,6,14,18,20). 

Different parts of plants can be used to make a botanical product such as roots, 
leaves or flowers (21). For some product, the part of the plant used can deter-
mine the amount of the bioactive substance in the eventual product (14,18,21). 
When the source of information specifies which part of the plant must be used to 
make the botanical product according to its tradition, this should not be changed 
when manufacturing the products that are consumed in today’s society. 

The preparation method refers to how the specific botanical or part of the botani-
cal are handled. Examples of preparation methods are fresh, dried, infusions or 
extractions (14,18). This preparation method will partially determine how much 
of the bioactive substance is in the product and changing the method may lead 
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to different concentrations of the different bioactive substances in the product 
(14). It is important to note that the concentrations may differ for the beneficial 
substance, but also for potential toxic substances (21). Hence, details on the 
preparation methods are also important for the safety of a botanical product. 

When a food business operator changes the preparation method, additional 
analysis, such as a chemical analysis, must be conducted to determine that the 
composition of a product did not significantly change(14). These analyses are 
also necessary for combination products that were not traditionally used to-
gether (14,18). With the analyses, it must be determined that the combination of 
product and substances within the product, do not lead to strong beneficial and 
toxic effects, as this would potentially require a different categorisation of the 
product (to a herbal medicinal product) or to adverse effects. 

2.4.3 Conditions of use
Similar to the application to the traditional food from a third country are the con-
ditions of use specifically mentioned in the literature on substantiating botanical 
health claims with evidence on traditional use (4,6,14,18,20). It is described in 
the literature that the traditional consumption patterns of the botanical must 
be compared to consumption patterns of the botanical product in today’s society 
(14,18,20). Details on the desired consumption pattern should be known, includ-
ing the amount of the product that is ingested daily and the duration of intake. 

The Food Supplements Directive, Directive 2002/46/EC, already establishes that 
the consumption pattern and the amount of bioactive substance ingested in a 
daily dose must be on the package (Art. 6) (22). In addition, the authorisation of 
a health claim is accompanied by setting the conditions of use (NHCR, Art. 17.2) 
(Art. 1.2) (11,23). These conditions of use are often referring to the amount of 
bioactive substance that must be in one portion of the product, which can exem-
plified by the authorised health claim on the antioxidant effects of olive oil poly-
phenols (23). In order to use that claim, there must be 5 mg of hydroxytyrosol in 
20 g of the product and there must be a statement that the beneficial effect will 
only be obtained when one consumes at least those 20 g. The literature suggests 
that setting these conditions of use in order to ensure a sufficient amount of 
the bioactive substance is consumed, should also be done for botanical products 
with a health claim substantiated with evidence on traditional use. 

2.4.4 Sources of traditional use data
There is limited scientific research available in which the actual sources that 
could constitute the efficacy of a botanical product for a health benefit based 



30

Chapter 2

on traditional use are discussed. When reference is made to specific sources, 
this is often made to the procedures and suggested sources used for showing 
traditional use of medicinal products (18). Table 2 lists the different sources that 
were mentioned in the literature (15,18,24). 

2.5 Conclusion 

Traditional use evidence is not a concept that is defined in EU food law, even 
though it is often referred to in scientific research when discussing the on-hold 
status of botanical health claims. In general, traditional use evidence can be 
defined as textual sources showing that a product has been used without safety 
concerns for a specific purpose over one or two generations. More detailed 
criteria on the type of source and the content that needs to be described in such 
sources differ among product categories. Previous research provides sugges-
tions that could be considered when health claims were to be substantiated with 
traditional use evidence. This includes i.a. the standardisation of manufacturing 
practices and defining the conditions of use for a product. These suggestions 

Table 2. Suggested traditional use sources for the support health claims (18,24)

Documentation showing history of use The information should cover the use of the 
product in at least one generation. Sources 
can be, but are not limited to, old books on the 
product.

Document use in different regions The documented use must be under similar 
conditions of use. The strength of the evidence 
increases when information is available for 
multiple different regions. 

Documented information on the botanical 
preparation

Information must be provided on the type of 
plant and the part of the plant used to make the 
botanical product. Additional information on the 
chemical composition of the product is required.

Evidence from experience gathered from 
unrecorded observations

Monographs The monographs can be composed by different 
authorities, including but not limited to, the 
European Medicines Agency Herbal Medicinal 
Product Committee, leading experts in the field 
and the European Scientific Cooperative on 
Phytotherapy.

Scientific data Information can be related to chemistry, 
pharmacology, toxicology, clinical studies and 
other experimental data. 
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stem from substantiation requirements that exist for other authorisation proce-
dures (e.g., novel foods) or other product categories (e.g., medicinal products). 

Traditional use evidence can be used as a source of information in the risk analy-
sis procedures of various European regulations. Its use in the risk assessment of 
health benefits for the authorisation of health claims requires two things: firstly, 
it must be determined that consumers are not being misled by health claims 
substantiated with traditional use evidence and secondly, the final assessment 
criteria must be clear and defined in such a way that the objectives of the NHCR 
can be met. 
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Abstract

Since it is observed that the consumption of herbal dietary supplements is 
increasing, we aimed to research whether front-of-pack risk and benefit informa-
tion influences a consumer’s intention to use (ITU) a dietary supplement. 

A total of 268 subjects participated in an online questionnaire, in which they 
were exposed to one of four different labels with risk and/or benefit information 
about the product, and were provided with additional risk-benefit information. 
Their ITU was measured at three time points: after exposure to the label, after 
reading the additional information and after a wash-out period. 

The results from our study showed that information on the label did not signifi-
cantly impact the ITU. In all groups, ITU significantly increased after exposure to 
detailed information, and again after the wash-out period. 

We therefore conclude that front-of-pack information did not influence a con-
sumer’s intention to use dietary supplements, but additional information may 
have influenced their intentions. 
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3.1 Introduction

An increasing number of people in Europe consume dietary supplements, lead-
ing to rising demand for such products in the past 10 years (1–3). Dietary supple-
ments are often consumed because of the health benefits that these products 
are believed to provide (4) and are products in dosed form used to supplement 
the diet (Art. 2.a) (5). Supplements can contain botanicals which are, in the EU 
(European Union), defined as substances derived from plants, algae, fungi and 
lichens (6). When a dietary supplement contains a botanical, it is often referred 
to as a herbal dietary supplement (in this study abbreviated as HDS). A 2014 sur-
vey on herbal dietary supplement consumption found that, among six European 
countries, on average 18.8% of consumers report taking HDS in the past year (4). 
In the Netherlands, 11% of men aged 19-50 years, and 18% of women aged 19-50 
report to use plant food supplements (7). 

Dietary supplements available on the EU market should be compliant with 
EU legislation for foods. EU legislation requires foods to be safe (Art. 14), as 
described in the framework regulation for foods, the General Food Law, Regula-
tion (EC) No 178/2002 (8). Voluntary communication of health benefits on food 
products in Europe is regulated by Regulation (EC) No 1924/2006 on nutrition 
and health claims (NHCR) (Art. 1.2) (9). This Regulation requires health claims 
to be supported by scientific evidence (Art. 6.1) (9), which in practice includes at 
least two independent human intervention trials (10). 

At the same time however, various dietary supplements are known to pose risks 
upon consumption, by i.e. interacting with medicinal products (11,12). Well-known 
examples of such interactions are the adverse effects caused by the interaction 
of St. John’s wort with specific prescription medicinal products such as contra-
ceptives or anti-depressants (13,14). Reported adverse effects are in such cases 
the result of specific consumption behaviour, e.g. combining the consumption of 
dietary supplements with specific (prescription) medication (15). Following EU 
food law, it is the responsibility of a food producer to place only safe products on 
the market, and when necessary, inform a consumer about its conditions of safe 
use (Art. 4.1.b) (16). Even though the label can highlight potential benefits of the 
product through health claims (Art. 1.2) (9), there is, besides the declaration of 
allergens (Art. 9.1.c) (16), no legal obligation to provide insights into potential 
risks of (combined) intake of HDSs (Art. 6) (5). This exploratory study aims to 
investigate whether front-of-pack risk and benefit information influences the 
intention to use (ITU) HDSs of consumers, as intention is the main predictor for 
behaviour according to the reasoned action approach (17). In this study, the ITU 
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of four groups are compared: a group that is provided with a label displaying (1) 
only the benefit of the product, (2) only the risk of the product, (3) both the risk 
and the benefit of the product and finally, (4) with no risk and benefit informa-
tion, the control group.

3.1.1 Background and hypothesis
Empowering consumers by means of providing information to enable well-in-
formed decision making about the products they consume, is one of the aims of 
the EU’s food policy and legislation, as put forward in the Commission’s Farm to 
Fork Strategy (18). To determine strategies to provide the information, further 
understanding of the effectiveness of different information channels is required. 

The label can serve as an information source, as all consumers are confronted with 
the label and are consequently exposed to similar information (19). This informa-
tion currently consists of the mandatory particulars described in Regulation (EU) 
No 1169/2011, e.g., including an ingredient list and nutritional information, and 
voluntary information such as a health claim. Risk statements – of which some are 
required for food supplements – are currently not displayed front-of-pack. It has 
been established that the intention to use a dietary supplement is influenced by 
knowledge on the risks and benefits of a dietary supplement (21,22). It however 
remains to be determined whether communicating these risks and benefits on 
the front-of-pack of an HDS influences a consumer’s intention to use such supple-
ments. Previous research is inconclusive on whether benefit information (health 
claims) and risk information (warnings or disclaimers) on labels are noticed or 
understood by consumers (22,23), and whether it is subsequently processed (24). 
Other research has determined that processing of information is influenced by 
many different factors, including gender, ethnicity, age and geographical region 
(25), perceived source credibility (26) and previous knowledge about the pro-
vided information (27). Consumers are furthermore unaware of underlying rules 
and regulations for food label information (28) and health claims (29) which may 
influence the perceived source credibility. The first hypothesis (H1) tested in this 
study therefore is that front-of-pack benefit information leads to a higher ITU 
compared to control (H1a); whereas presenting front-of-pack risk information 
leads to a low ITU compared to control (H1b). Showing both front-of-pack risk 
and benefit information is expected to result in a ITU similar to the control label 
(H1c), as study participants may determine their ITU on personal experience 
resulting in a confirmatory bias (30). 

As knowledge on risks and benefits of a product are known to influence the inten-
tion to use (20,21), we also study the influence of a more extensive description 
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of the risks and benefits of the product on the ITU. Based on previous research 
into guarana (the supplement studied), summaries of risks and benefits of the 
product were created. We hypothesise (H2) that this more detailed information 
given in addition to the front-of-pack information, will nullify the effect of the 
one-sided front-of-pack information (31). 

We thirdly aimed to determine whether front-of-pack information provided 
influences the time that participants have spent on reading the different types 
of (risk and benefit) information. Confirmatory bias was expected to result in 
participants looking for the information in line with the front-of-pack informa-
tion they were exposed to (30). It was hypothesised (H3) that participants who 
were exposed to front-of-pack risk information would spend more time on the 
extensive description of the risk information (H3a), whereas the participants 
exposed to front-of-pack benefit information would spend more time on the 
benefit information (H3b). Participants exposed to front-of-pack risk-benefit 
information or the control label were expected to spend an equal amount of 
time on the risk and the benefit information (H3c). 

Finally, we aimed to determine the influence of time following single exposure 
to information. Previous research found that one time exposure does not lead 
to long-term changes in knowledge (32,33). We therefore hypothesise (H4) that 
consumers recall the information which they already had prior to participating in 
the study, and therefore that ITU after one month would not significantly differ 
from ITU on t0. 

3.2 Methods

To analyse whether front-of-pack information provision influences the ITU a 
dietary supplement, an online questionnaire study was conducted (Qualtrics). 
In this questionnaire, participants were exposed to a label with specific front-
of-pack information, that differed between four groups (one control group and 
three intervention groups). Between the four groups, the information varied 
from mentioning merely a health benefit (group 1), merely a risk (group 2), both 
the benefit and the risk (group 3), or providing no information on benefits or 
risks (control group). 

3.2.1 Study sample
Data was collected between December 2018 and December 2019. Respondents 
were aged 18 to 65 and could only participate when they were fluent in Dutch and 
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had access to a computer or laptop with internet and a mouse, as for part of the 
questionnaire, a mouse tracking software was used (MouselabWEB v1.00beta), 
which required the use of a cursor on the screen. 

An a priori power calculation was conducted with G*power (34). As no previous 
studies on this subject with a similar research design were conducted, the ef-
fect size was presumed to be small and set at 0.2 with a p<0.05 and 0.8 power. 
In determining the sample size, an important consideration was that ITU was 
measured at three timepoints (t0, t1 and t2), participants were divided in four 
experimental conditions (four groups), and two additional variables (health 
regulatory focus and risk perception) were measured. This resulted in a sample 
size of 280 participants. 

A total of 343 participants applied to participate in the study, of which 282 com-
pleted the first questionnaire (82%). The second questionnaire was completed 
by 268 participants (95%). The loss to follow-up between the first and second 
questionnaire was 5% (n=14).

3.2.2 Procedure and questionnaire design
Study participants were recruited through flyers and social media (Facebook, 
Twitter, Instagram & LinkedIn). After expressing their interest, study participants 
received an e-mail with their ID number and a personal link to the questionnaire. 
The participant gave consent to participate by ticking a designated box in the 
questionnaire. Contact details were saved securely to link the first and second 
questionnaire to the experimental category of participants. No personal data 
was collected via the questionnaire software. 

The study was designed to measure ITU three times (flowchart presented in 
figure 1): two times in questionnaire 1 (before (t0) and after being presented 
detailed information (t1)), and once after a wash-out period of one month (t2).
After giving consent, the questionnaire started with questions regarding the 
demographics of the participant: age, gender, highest completed education 
and dietary supplement use. Subsequently, the health regulatory focus and the 
risk perception were measured using two standardised questionnaires (35). The 
health regulatory focus and risk perception have been reported to influence the 
intention to consume dietary supplements (35). One study indicated that health 
behaviour of consumers, measured by the health regulatory focus, is either 
based on a prevention focus (they conduct behaviour to prevent falling ill), or on 
a promotion focus (promoting to stay healthy) (36). Individuals with a high pro-
motion focus were shown to be more likely to use dietary supplements (35), but 



41

Assessing the influence of information on dietary supplement use: an online questionnaire study

3

were also more interested in product design characteristics (37,38). This healthy 
regulatory focus may therefore affect the relationship between information read 
on a label and intention to consume a product. Risk perception, how individuals 
judge the severity of a risk and the likelihood that risks may occur, may affect the 
intention to consume a product: consumers with a low risk perception reported a 
higher intention to consume dietary supplements in previous research (39). Risk 
perception can however also be influenced by a positive message displayed on 
the product. 

In the second part of the questionnaire, participants were asked to imagine the 
situation that they felt fatigue during the day and were looking for a product to 
energise them. Following exposure to this case, the familiarity to this imaginary 
problem was measured. Participants were instructed to answer the remainder 
of the questionnaire as if they were experiencing the case in real life. Next, par-
ticipants were randomly exposed to one of the four labels of the dietary supple-
ment with guarana: a label (1) presenting only the main benefit of the product, 
(2) presenting only the main risk, (3) presenting both the benefit and the risk, or 
(4) the control condition, a label without any risk or benefit (Figure 2). After the 
exposure to the label, the familiarity to the product was measured (‘Do you know 
this product?’). Familiarity was found to influence understanding of the health 
claim and subsequently the ITU (22,23). Previous research furthermore indicated 

Figure 1. Flowchart of the conducted study

The flow chart shows which measurements are taken at what moment in the study. Everything in grey is 

provided to the participants and does not constitute a measurement. The outcome measurement (ITU) is 

presented in bold. The information recall was an open question. 
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that familiarity to a product, influences the risk and benefit perception (40). The 
attitude towards a familiar food product is the predominant determinant of the 
risk and benefit perception (40). The risk perception, health regulatory focus and 

Figure 2.

The figure displays the four different labels, presented to the four experimental groups in the study. All in-

formation on the label is in line with European legislation and, except for the front-of-pack communication 

of risks and benefits, similar for all labels. 
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familiarity to the problem and to the product were measured to assess whether 
randomization was successful for these personal attributes. 

After exposure to the label, ITU was measured (t0) using a visual analogue scale 
ranging from 0 ‘definitely not’ to 10 ‘definitely yes’ (H1). Then, participants were 
exposed to further, more detailed information on Guarana. This information was 
based on previous research into guarana or one of its bioactive components and 
was presented in digital cards in MouselabWEB v1.00beta, where it was divided 
into general information, information on the benefits and information on the 
risks. When placing their cursor on the card, participants could reveal the informa-
tion. MouselabWEB measured the time that a specific card was opened, allowing 
for determining how long the participant accessed which type of information. In 
the next step, participants were again asked about their ITU (t1) with the visual 
analogue scale (H2). This completed the first questionnaire. 

After a one-month wash-out period, the follow-up questionnaire was sent to the 
participants. The one-month wash-out was selected to determine whether par-
ticipants could memorise the information long-term. The second questionnaire 
started by asking participants to describe the ITU (t2) on the visual analogue scale 
(H3). Participants were then asked to indicate whether they collected additional 
information on the product after they had completed the first questionnaire. It 
was expected that being exposed to the information multiple times could influ-
ence a participant’s ITU at t2. Finally, participants were asked to write down any 
of the information on guarana they could recall. After completion of data col-
lection, all study participants received an e-mail with the debriefing letter which 
revealed the true study objective. 

3.2.3 Data analysis
In order to establish the effect of risk and benefit information on the partici-
pants’ interest in consuming the product, the main outcome measurement was 
the ITU, measured at t0, t1 and t2 (figure 1). Answers provided by participants 
to the open question in questionnaire 2, asking what information they recalled, 
were analysed qualitatively to gain deeper understanding of the findings from 
the quantitative analysis of the ITU measurements. 

3.2.3.1 Quantitative analysis
Collected data was first analysed to detect outliers because of incorrect data 
entry (such as an age of 611). Demographics of the study sample were compared 
to ensure the analysis was not confounded by differing demographics of the four 
experimental groups. Additionally, the four experimental groups were compared 
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for the potential confounding variables: familiarity, health regulatory focus, risk 
perception and home search. 

To assess the influence of the labels on the ITU (H1), a one-way ANOVA was con-
ducted. The ITU before exposure to the information (t0) was compared within 
the four experimental categories: benefit, risk, risk and benefit and control. A 
post-hoc analysis was performed to determine the difference between the inter-
vention categories. 

To determine the influence of the balanced information and time on the ITU (H2 
and H3), a one-way repeated measures ANCOVA was conducted with the three 
measurements of the ITU at t0, t1 and t2 as dependent variable. A contrast 
analysis was done to gain insight in the differences between each of the measure-
ments, in which the Bonferroni correction was used to reduce the probability of 
finding significant differences due to multiple comparisons (Type I error) (41). 
Differences between time spent on risk information and time spent on benefit 
information were assessed with two independent one-way ANOVAs, comparing 
the four experimental categories. 

All analyses were conducted with IBM SPSS version 26. The effects were consid-
ered significant when p<0.05. Plots were designed in SPSS. 

3.2.3.2 Qualitative analysis 
A thematic analysis based upon open coding was performed on the answers 
provided in the recall-question of the second questionnaire (42). Coding was 
based on the three types of information that was provided to the participant: 
general information, risk information and benefit information. Subcodes were 
used to further code recalled risk information and benefit information, to ex-
plore whether participants could merely recall the fact that there were risks and 
benefits (level 1), whether they could name specific risks or benefits (level 2) 
and whether they mentioned any detailed information regarding the risks and 
benefits (level 3) (table 1). 

Additional codes were applied to information that was not provided to study 
participants in the first questionnaire, but that was reported as answer in the 
second questionnaire. 

To determine whether specific information was recalled more readily, the re-
sults from the analysis on the open question were quantified. This was done by 
calculating how often a specific code or subcode was applied to the data. An ex-



45

Assessing the influence of information on dietary supplement use: an online questionnaire study

3

ploratory chi-square analysis was conducted to determine whether the different 
levels and recurring codes were present more often in one of the experimental 
groups. 

3.2.4 Ethical approval 
This study was reviewed and approved by the Ethical Review Committee Inner 
City Faculties of Maastricht University (ERCIC_099_03_10_2018).

3.3 Results

The mean age of the total sample (n=282) was 33.3 years old, ranging from 31.5 
to 34.0 in the four label conditions (table 2). One participant in the risk-benefit 
group reported an age of 611 and this participant’s age was therefore labelled 
as a missing value. 

Table 1. Layers in provided information

Label 
information

General  
(level 1)

Specific
(level 2)

Detailed
(level 3)

Risks May result in 
health risks

There are risks 
when using 
the product

Heart 
palpitations
Addiction
Medicine 
interaction

It can increase the amount of cAMP 
which can result in an increased heart 
rate.
It increases the number of adenosine 
receptors leading to tired feeling 
when one stops using it. 
It influences cytochrome P450 which 
results in an altered functioning of 
medicines

Benefits Contributes 
to the physical 
and mental 
wellbeing

There are 
benefits when 
using the 
product

The product 
provides 
energy
The product is 
an antioxidant
The product 
can aid in 
weight loss

Caffeine is an antagonist of 
adenosine which results in the 
signalling of fatigue not occurring in 
the brain when caffeine binds to the 
adenosine receptor. 
The product contains catechines 
which can act as antioxidant and 
prevent free radical damage. 
The product contains caffeine and 
catechines which can suppress 
catechol O-methyltransferase and 
phosphodiesterase.

General Contains 
caffeine

The table shows the different layers of information that was provided to the study participants. 
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The majority of participants was female in the total sample (69.5%) and in the 
four experimental groups. A large majority (>90% in the total sample and all 
experimental groups) completed tertiary education, which includes both voca-
tional education and university education. A small majority in the total sample 
(55.0%), and in the risk (58.0%), risk-benefit (54.2%) and control groups (58.0%) 
reported not to use any dietary supplements. This was exactly 50% in the benefit 
group. As expected after randomization, no relevant differences were observed 
between the four groups in health regulatory focus and risk perception. The risk 
label group reported a relatively higher familiarity to the product (17.4% vs 9.6% 
in the total sample). The risk-benefit group reported a relatively low familiarity 
to the problem (56.9%). The control group had a low rate of home search, but 
it was not possible to conduct any quantitative analysis because of the small 
numbers of the group that reported to have conducted a home search. 

3.3.1 Front-of-pack information on ITU
The one-way ANCOVA analysing whether front-of-pack risk and benefit infor-
mation influences the ITU (H1), did not unveil a significant difference between 
the four groups (F(3, 274)=0.508, p=0.677) after controlling for the covariates 
gender, dietary supplement use, familiarity to the product and familiarity to 
the problem. This indicates that ITU this product in these circumstances is not 
influenced by different types of front-of-pack information, varying from no to 
complete risk-benefit information (H1). 

Figure 3.

The figure displays the different in ITU at t0 between the four experimental conditions. The error bars 

represent 95% confidence intervals. 
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Table 2. Demographics of the total sample and per experimental group (label condition). 

Total
n=282

Benefit
n=72 (25,5%)

Risk
n=69 (24,5%)

Risk-Benefit
n=72 (25,5%)

Control
n=69 (24,5%)

Age

 Mean (SD) 33.3 (13.13) 33.9 (14.05) 31.52 (12.62) 34.0 (13.22) 33.71 (12.67)

Gender

 Male (n, %) 86 (30.5%) 27 (37.5%) 20 (29.0%) 24 (33.3%) 15 (21.7%)

 Female (n, %) 196 (69.5%) 45 (62.5%) 49 (71.0%) 48 (66.7%) 54 (78.3%)

Education

 Secondary (n, %) 19 (6.7%) 5 (6.9%) 5 (7.2%) 6 (8.3%) 3 (4.3%)

 Tertiary (n, %) 262 (92.9%) 67 (93.1%) 64 (92.8%) 66 (91.7%) 65 (94.3%)

 Undisclosed (n, %) 1 (0.4%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (1.4%)

Supplement use

 Yes (n, %) 127 (45.0%) 36 (50.0%) 29 (42.0%) 33 (45.8%) 29 (42.0%)

 No (n,%) 155 (55.0%) 36 (50.0%) 40 (58.0%) 39 (54.2%) 40 (58.0%)

Health regulatory 
focus

Promotion focus 
(mean, SD)

3.5 (0.60) 3.5 (0.65) 3.6 (0.56) 3.6 (0.68) 3.5 (0.50)

Prevention focus 
(mean, SD)

2.8 (0.74) 2.7 (0.71) 2.9 (0,78) 2.7 (0.77) 2.9 (0.69)

Risk perception 
(mean, SD)

3.0 (0.54) 3.0 (0.52) 3.0 (0.50) 3.0 (0.48) 3.1 (0.65)

Familiarity to 
problem

Yes (n, %) 185 (65.6%) 52 (72.2%) 49 (71.0%) 41 (56.9%) 43 (62.3%)

No (n, %) 97 (34.4%) 20 (27.8%) 20 (29.0%) 31 (43.1%) 26 (37.7%)

Familiarity to 
product

Yes (n, %) 27 (9.6%) 6 (8.3%) 12 (17.4%) 5 (6.9%) 4 (5.8%)

No (n,%) 255 (90.4%) 66 (91.7%) 57 (82.6%) 67 (93.1%) 65 (94.2%)

Home search

Yes (n, %) 22 (8.2%) 8 (11.3%) 6 (9.0%) 7 (10.4%) 1 (1.6%)

No (n, %) 246 (91.8%) 63 (88.7%) 61 (91.0% 60 (89.6%) 62 (89.4%)
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Additional analysis showed that only familiarity to the problem was significantly 
related to the ITU at t0 (p<0.05). 

3.3.2 Effects of detailed information and reading time 
The one-way repeated measures ANOVA to test for the influence of detailed 
information and wash-out showed a significant increase over the three measure-
ment points (t0, t1, t2) [F(2, 526)=3.52, p<0.05] (H2). The model was corrected 
for the covariates gender, dietary supplement use, familiarity to the problem 
and familiarity to the product. The analyses did not show any significant influ-
ences of these covariates on the different measurements of the ITU. 

Figure 4.

The figure shows the mean ITU measured at timepoint t0, t1 and t2. 

The contrasts show that the ITU increased after exposure to the information 
from 2.47 to 3.00, but this was not significant. A significant increase in ITU from 
3.00 to 3.72 was observed after the one-month wash-out period. 

How being exposed to risk and/or benefit information would affect the time 
that participants took to read additionally provided information, was measured 
in MouselabWEB and analysed with two one-way ANOVAs (H3): to analyse (1) the 
time exposed to risk information and (2) the time exposed to benefit informa-
tion. Both analyses unveiled no relevant differences between the labels regard-
ing the time the participants exposed themselves to the information provided 
in MouselabWEB (benefit information [F(3,239)=0.481, p>0.05] and risk informa-
tion [F(3.235)=1.36, p>0.05]). 
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This indicates that the type of front-of-pack information to which consumers are 
exposed does not influence the time consumers spend on informing themselves 
further on the risks and benefits. 

3.3.3 Information recall
To gain insights into whether (and which) information was recalled by the par-
ticipants, to explore whether this could have influenced the ITU, participants 
were asked to report their recalled information. Categorisation and subsequent 

Figure 5.

The figure shows the time spent on accessing information in the four experimental conditions. Figure A 

shows the average time spent on reading the risk information, figure B shows the average time spent on 

the benefit information. 



50

Chapter 3

quantification indicated that benefit information is more often recalled com-
pared to risk information (table 3). Recalled information showed to be mostly 
concerning ‘level 2’ information, where participants recalled benefit or risk but 
not the specific details of the products leading to these. Participants also men-
tioned benefits and risks which were not provided to them in this study. This 
information either entailed ‘new’ risk or benefits that were not named in the 
information, or information related to a mentioned risk or benefit but that was 
wrongfully remembered. This new or incorrect information seemed to be related 
to risks more often than benefits. 

Table 3. Quantitative analysis on recall of risk and benefit information.

Total Benefit Risk Risk-benefit Control

Benefit information 150 36 37 38 39

Detailed 10 2 3 2 3

Specific 120 29 32 30 29

General mention 20 5 2 6 7

Risk information 128 29 28 33 38

Detailed 9 4 2 2 1

Specific 53 12 12 13 16

General mention 66 13 14 18 21

General information 98 24 23 22 29

New/incorrect 46 5 14 13 14

Risk 31 4 9 8 10

Benefit 15 1 5 5 4

No recall 38 10 11 9 8

The table shows the number of recalls of risk and benefit information and the type of recall: detailed 

information, specific risk or benefit or general mentioning of the existence of risk and benefits. The table 

furthermore specifies the number of recalls of general information and the mentioning of new or incorrect 

information which was not provided in the first questionnaire. It lastly gives the number of people that did 

not recall any information. 

The analysis furthermore unveiled that participants often recalled the bioac-
tive substance ‘caffeine’ and the benefit ‘increased energy’ (table 4): 119 study 
participants recalled caffeine as being a bioactive substance (44.4%); increased 
energy was a benefit recalled by 31.7% of the total sample. A combination of 
increased energy and caffeine was mentioned by 14.9% of all study participants. 
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Participants in the control group, exposed to the label without any front-of-pack 
information, recalled caffeine more often (4.8%). 

An exploratory analysis using a chi-square test to compare the recall between 
the four experimental groups did not show any significant differences (p>0.0) in 
the different levels of information or the recall of caffeine or the health benefit 
energy. 

Table 4. Recall of caffeine and increased energy.

Total
N=268

Benefit
N=71

Risk
N=68

Risk-benefit
N=67

Control
N=62

Caffeine (%) 119 (44.4%) 31 (43.7%) 29 (42.6%) 2 (37.3%) 34 (4.8%)

Energy (%) 8 (31.7%) 21 (29.6%) 24 (3.3%) 23 (34.3%) 17 (27.4%)

In this table, the number (and percentage) of participants is displayed who recalled that the product con-

tained the bioactive substance caffeine (row 2), and that the described benefit was related to increased 

energy (row 3). 

3.4 Discussion

Providing consumers with information can support them in determining whether 
or not to take a dietary supplement (20,21). One way to inform consumers is 
via the label of the dietary supplement. This study aimed to determine whether 
front-of-pack risk and benefit information on the HDS guarana influenced the 
intention to use this product. To this end, an online questionnaire was designed 
where 282 participants were exposed to labels containing different types of 
front-of-pack information. The influence of three elements on the ITU was mea-
sured: (a) front-of-pack information provision, (b) the exposure to extensive risk 
and benefit information as well as (c) time following exposure to information. 

3.4.1 Intention to use
Although it was expected that differences would be shown in the ITU between 
the four experimental groups because of their exposure to one of the four labels 
(H1), this was not observed in the analysis, possibly because the ITU was already 
low in all participants. Hypothesis 1a and 1b predicting a difference between 
one-sided information and control were therefore rejected. Hypothesis 1c was 
maintained as there was not significant difference between the label with risk 
and benefit information and the control label. 
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Prior studies into the effect of warning labels and disclaimers described on pack-
aging on consumer perceptions of products have shown diverging results. When 
researchers made consumers aware of the warning on the product, their product 
perception was influenced: the product was perceived less safe but more effec-
tive (43). Other studies however found that warnings and disclaimers on food 
product labels were not noticed by consumers (44–46). The lack of difference in 
ITU between the four experimental groups might henceforth result from partici-
pants not noticing front-of-pack risk and benefit statements. 

The mean ITU was low in all experimental groups for all measurements (t0=2., 
t1=3.0 and t2=3.72). The ITU increased from 2.47 to 3.00 after being exposed to 
the additional, more detailed information on general aspects, risks, and benefits 
of the product. After the one-month wash-out period, this ITU significantly in-
creased again from 3.00 to 3.72. 

The increase in the ITU between t0 and t1 is expected to be attributable to the 
participants recognising the active substance caffeine in guarana. Participants 
were informed about this bioactive substance in the detailed information pro-
vided to them between t0 and t1. Previous research into the effect of informa-
tion of dietary supplements found that disclosing potential risks of a dietary 
supplement decreases the intention to consume that product (21). The bioactive 
substance caffeine is however a so-called ‘familiar risk’: in the analysis of the 
recalled information in the second questionnaire, it was observed that 44.4% 
of the participants recalled the bioactive substance of the dietary supplement 
to be caffeine. The high recall of caffeine as bioactive substance is attributed 
to the recognition of this well-known substance. As familiarity to the product 
is known to decrease risk perception, this familiarity with caffeine can explain 
the increased ITU (40,47). Although the questionnaire did address familiarity to 
guarana, familiarity to caffeine was not measured. Consumers perceive familiar 
risks, such as caffeine, as less risky compared to unknown risks (40,48). Partici-
pants’ familiarity to caffeine may therefore have biased the result. 

In their Farm to Fork Strategy, published in 2020, the European Commission em-
phasised that increasing efforts should be put in providing information to con-
sumers on the food they consume (18). The provision of information is however 
influenced by many other attributes then just the message itself (20,35). Hence, 
exposure to information on the label did not show any significant differences 
between the four experimental groups, whereas exposure to more elaborate 
information did result in an increase in the ITU. This indicates that communicat-
ing risks and benefits of dietary supplements on the standardised and regulated 
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label of this dietary supplement did not significantly impact the ITU of this prod-
uct. As elaborate information was found to influence ITU the product, further 
research is required to determine how to provide consumers with standardised 
information beyond the label. 

3.4.2 Strengths and limitations
This is the first study in which the effect of different types of front-of-pack com-
munication on the ITU dietary supplements has been explored. Exposing par-
ticipants to one of four types of front-of-pack risk-benefit information without 
disclosing the purpose, allowed for studying the effect of providing a specific 
type of information on a participant’s intention to consume a product. Although 
information provision on the label has been subject of previous research before, 
this is the first study that specifically explores the influences of particularly risk 
and benefit information both alone and combined on the ITU dietary supple-
ments. 

One of the main limitations results from the study sample not being representa-
tive of the general population with relatively low age, a large majority was fe-
male and had completed tertiary education (table 1). The sample does however 
resemble the characteristics of dietary supplement users defined in previous 
research: being predominantly higher educated women (49–51). The similarities 
of the study sample and dietary supplement users in general might be caused 
by the convenience sampling applied in this study (1), as dietary supplement 
users might have been more interested in participating. Approximately half of 
the participants indicated being a dietary supplement user, whereas previous 
research reported 10% of men and 17% of women to be supplement users (7). 

Another limitation results from the loss to follow-up. Although the loss to 
follow-up was only %, this influences measurements of ITU at t2. This part of the 
analysis is henceforth underpowered. Reasons for dropping out were unknown. 

Other limitations follow from our online study design. Participants indicated 
their ITU in an online environment based on a fictional case, without them need-
ing to purchase or consume the dietary supplement. It remains to be determined 
whether the findings from this study can be translated fully to real-life situations. 
Also, participants might not have been fully focused on answering the question-
naire. The data from the MouselabWEB software unveiled that participants 
had spent a maximum of several minutes reading the information on guarana. 
It was not assessed whether participants had actually read and understood the 
information. On the one hand, this may have resulted in answers deviating from 
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participants’ behaviour in real-life: when an individual intends to consume the 
product, they might put more effort in studying risk-benefit information. On the 
other hand, consumers are also responsible themselves for informing oneself 
on risk and benefits of products they aim to consume. By allowing participants 
themselves to determine how much time they would spend on reviewing the 
information, this research design allowed for resembling a real-life decision-
making process. 

3.5 Conclusion

Whilst information is deemed important in decision-making when it comes to 
buying and consuming food products (18,20), it is not always clear how benefit 
and/or risk information influences the decision-making process of consumers. 
This study aimed to identify whether disclosing risk and benefit information on 
the front-of-pack label would influence a consumer’s intention to use a dietary 
supplement. The four experimental groups, groups which were exposed to dif-
ferent types of information on the label, were not shown to have a different 
ITU, indicating that risk-benefit information provided on the label did not affect 
the ITU. In all four experimental categories, the ITU increased after people were 
exposed to more detailed information on the risks and benefits of guarana, and 
again increased after a wash-out period of a least one month. This suggests that 
providing consumers with any type of information on a dietary supplement influ-
ences a consumer’s ITU. It is expected that the ITU mainly increased because the 
participant became aware of the – already familiar – bioactive substance in the 
dietary supplement (caffeine), and not necessarily due the balanced, more com-
plete information made available to them. Additional studies on front-of-pack 
information provision with the use of other dietary supplements are needed 
to verify the results found in this study. The bias caused by familiarity to the 
bioactive substance (caffeine) suggests that future research and policy into the 
provision of information to consumers should go beyond merely the content of 
the information and also take into account personal and external factors that 
influence the use of the provided information.

Informing consumers about risks and benefits of a dietary supplement is impor-
tant: only when all information is provided, are consumers enabled to make a 
well-informed decision. In Europe, voluntarily informing consumers about health 
benefits of foods is regulated. But even though the use of a product may nega-
tively affect its safety, it is currently not required to disclose risk information 
about food to consumers, as all food products are assumed to be safe. This means 
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there is currently no requirement to provide information related to such risks 
on the product. The results of this study indicate that consumers use both risk 
and benefit information in their decision-making process upon using a dietary 
supplement, but also shows that the label may not be the primary source for 
determining their intention to consume that specific dietary supplement.
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Abstract 

Consumers of dietary supplements should be made aware of the benefits and 
risks of the products. This case study therefore aimed to identify the content 
of the risk-benefit information provided during the purchase of St. John’s wort 
supplements and how consumers perceive this information. Fifteen participants 
visited a shop to purchase a St. John’s wort supplements after which they were 
interviewed on the provided information during the visit. 

This case study shows that the spontaneous information provision is not consis-
tent in Dutch drugstores and health food shops. The provided information was 
either very detailed, or no information was provided at all. The perceived reli-
ability of information was mainly determined by the authority of the employee 
and the type of shop where the product was purchased. 

Information consistency at the moment of purchase is of influence in the per-
ceive value of it.
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4.1 Introduction

In the past years, dietary supplement usage has been increasing globally (1–3). A 
study in six European countries found that 18.8% of consumers reported to use 
specifically herbal dietary supplements (4). In the Netherlands, it is estimated 
that 10% of men and 17% of women use herbal dietary supplements (5). In the 
European Union (EU) dietary supplements are regulated as food products in 
concentrated, dosage-like form, that have the purpose to supplement the diet 
(Art. 2.a) (6). Besides vitamins and minerals, these dietary supplements can also 
contain other substances (Art. 2.a) (6), including botanicals: substances from 
plants, algae, fungi, or lichens (7). These so-called herbal dietary supplements 
are used by consumers because of their alleged health benefits (4,8). 

In the Netherlands, St. John’s wort (Hypericum perforatum) is sold as dietary 
supplement to improve mood. This health claim has not yet been evaluated by 
the European Food Safety Authority, as the evaluation of all botanical health 
claims has been put on hold by the European Commission. The active substances 
causing the beneficial effect are considered to be hyperforin and hypericin. 
Hyperforin has been shown to inhibit the re-uptake of the neurotransmitters 
serotonin, noradrenaline, dopamine, gamma-aminobutyric and L-glutamate (9). 
An increased availability of these neurotransmitters positively influence mood 
and is described to improve mild symptoms of depression (9). Hypericin has 
been suggested to be responsible for inhibiting mono-amine oxidases, a group 
of enzymes responsible for the breakdown of monoamines including adrena-
line, serotonin and dopamine, but was later found to be of little effect (10,11). 
Various mild side effects have been reported for St. John’s wort usage, such as 
dizziness, nausea, diarrhoea and skin irritations (12–14). Additionally, St. John’s 
wort is known for its potential to interact with conventional medicine. Examples 
of medicines that are affected when taken concurrently with St. John’s wort are 
anti-HIV drugs and oral contraceptives (15–17). St. John’s wort is proven to influ-
ence the cytochrome P450 3A4 and P-glycoprotein activity (15,18). Medicines 
that are metabolised through these pathways are consequently affected when 
taken together with St. John’s wort (15). 

In the EU, all food products on the market should be safe for consumers, as regu-
lated by the General Food Law and subsequent secondary legislation (19). These 
laws aim to ensure that consumers are offered the highest level of protection 
from firstly unsafe substances and secondly misleading statements (20). Still, it 
is known that some herbal dietary supplements, including St. John’s wort con-
taining supplements, can elicit adverse effects (14,17,21). Voluntary, commercial 
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marketing statements made about the efficacy of dietary supplements, whether 
the product has a beneficial effect on health, are separately regulated by the 
Nutrition and Health Claims Regulation (Art. 1.1) (22). General requirements for 
what information is provided on the label are regulated by the Regulation on 
Food Information to Consumers (Art. 1.2) (23). Additional requirements for label-
ling dietary supplements are laid down in Directive 2002/46/EC on food supple-
ments, which defines i.a. that the label must include statements to not exceed 
the recommended dose, and that the product is not to be used as a substitute 
for a varied diet (Art. 6.3) (6).

The most important aim of EU food law is to protect consumers from unsafe 
substances and from being misled, with the second aim being the harmonisation 
of European legislation throughout member states, to facilitate the develop-
ment of one internal market (20). When it comes to the protection of consum-
ers, European food legislation often refers to ‘the average consumer’, that is 
protected by these laws and regulation. This ‘average consumer’ is assumed to 
be reasonably well-informed, reasonably observant and circumspect (24). This 
average consumer would take into consideration the provided information and 
make a personal risk-benefit analysis before consuming a food product (25). 
In order to do this, consumers must first become well-informed and then use 
this information to make a sound decision upon the consumption of a dietary 
supplement. Consumers should therefore be made aware of both the benefits 
and risks of the product (25). This requires the transfer of scientific findings to 
the consumer (26). 

One moment where this scientific information can be provided is during the 
purchase of a dietary supplement in a drugstore, which in the Netherlands 
mostly taking place over the counter in a drugstore or health food shop. In the 
case of St. John’s wort containing food supplements, scientific information is, 
as described above, available on potential adverse effects when using product 
concomitantly with prescription drugs for example. This information is known to 
be made available to relevant shops, via the Dutch industry association for drug-
stores and health food shops (CBD), who publish the Dutch drugstore guidelines. 
These include guidelines related to i.a. information provision on over-the-counter 
medicines and dietary supplements. Specifically, for St. John’s wort containing 
products, the guidelines state that customers purchasing St. John’s wort should 
be made aware of its potential to interact with conventional medicine (27). The 
guidelines are an important source of information on known herb-drug inter-
actions for staff employed in these stores, to allow them to inform consumers 
who purchase the product. Figure 1 shows the potential stages in information 
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transfer from scientific literature to the consumer during the purchase of St. 
John’s wort based on current guidelines. When information is provided through 
all these stages, consumers can be made aware of the risks and benefits of a 
product, and consequently should be enabled to conduct a personal risk-benefit 
analysis as a well-informed, reasonably observant and circumspect consumer. 

Previous research into in-store information have predominantly focussed on the 
role and viewpoint of pharmacists in providing this information to consumers 
(28,29). As dietary supplements are readily available in drugstores and health 
food shops in which no pharmacist is present, it is important to gain under-
standing in the in-store information provision in these types of shops as well. 
It is currently unknown to what extent the information that is available in the 
drugstore guidelines is actually transferred to employees working in drugstores, 
and whether these employees subsequently inform the consumer who is pur-
chasing such products. As the perspective of customers, who are supposed to 
become reasonably well-informed, has not yet been investigated, this case study 
focusses on the perception of consumers on this information provision, who 
purchase dietary supplements as over the counter products in health food shops 
or drugstores. 

To asses this information transfer from science towards consumers, the research 
questions of this exploratory case study was: how do consumers perceive the 
in-store provided verbal information on benefits and risks? This study therefore 
aimed to identify whether consumers are provided spontaneously with verbal 
information on the benefits and potential risks (for adverse effects) during 
the purchase of St. John’s wort in Dutch drugstores and health food shops, as 

Figure 1. information transfer from science to the consumer

Science

Scientific studies on
adverse effects of st.

John's wort

Industry associations

Guidelines on
information required
to be provided when
selling st. John's wort

Drugstore employees

Execution of
procedures in current

guidelines

Customers

Sufficient information
to do a personal risk-

benefit analysis
before taking the

product

A schematic representation of the suggested information transfer from science to consumers through in-

dustry associations and drugstore employees. The figure additionally shows required actions for the in-

formation transfer to take place on a product containing St. John’s wort. The information transfer from 

drugstore employees to customers is the subject of this research. 
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prescribed in the stores’ guidelines and how consumers perceive this informa-
tion. Participants were therefore sent to a shop to purchase a St. John’s wort 
containing food supplement and were interviewed afterwards upon this visit 
and the information they had received in the store during purchase and how they 
perceived this information. 

4.2 Methods

To assess the consumer perception of the provided in-store information on ben-
efits and risks of St. John’s wort supplements, an exploratory case study was con-
ducted in which 15 participants were sent to stores to experience this situation, 
who were subsequently interview upon their experience. These 15 participants 
were recruited through convenience sampling (30), by which students from the 
university were included in the sample. These participants were sent to a pre-
selected drugstore or health food shop, which was determined beforehand by 
the research team based on ensuring different types and brands were included, 
to purchase a product containing St. John’s wort. Prior to the store visits, par-
ticipants were informed about the research aim and received instructions for 
the shop visit (section 2.2). Participants were instructed not to ask questions 
actively to store employees, but when asked about the purchase, would engage 
in the conversation. Subsequent to purchasing the product, the participant to 
the university to engage in a one-on-one semi-structured interview to address 
the information provision and the perception of the participant. This case study 
with a phenomenological research set-up allows for data collection from partici-
pants who all experienced the same phenomenon: visiting a shop to purchase a 
product containing St. John’s wort and receiving information in the store about 
this product (31). This phenomenological case study thereby provides a deeper 
understanding of how a specific group of consumers experience the process of 
purchasing a product with St. John’s wort and specifically the information that 
is provided to them (32). The collected data provides both textural descriptions 
of what the participants have experienced as well as structural descriptions of 
their experience (31). The structural descriptions give understanding as to how 
consumers perceived the provided information and consequently which factors 
influenced this perception. 

4.2.1 Theoretical framework
By reviewing the available scientific literature, previous research was identified 
in which the purchase of dietary supplements in pharmacies, drugstores and 
health food shops was studied. Additionally, and related consumer research into 
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over-the-counter product purchases identified two themes that seem to influ-
ence this purchase decision: (i) the information provision and (ii) the reliability of 
information provided during purchase. 

Consumers of dietary supplements and over-the-counter medicines were shown 
to not consider retail clerks as an information source, but rather use pharma-
cists, physicians, natural medicine practitioners and nurses to obtain information 
(33). Research into information provision upon health affecting products is pre-
dominantly conducted in pharmacies, analysing information for over-the-counter 
products. The type of information that consumers are interested in when pur-
chasing such over-the-counter products varies greatly: some consumers only 
want to know the location of the product in the store, whereas others seek a 
diagnosis (34). In a survey, pharmacists indicated that they answered multiple 
questions on complementary and alternative medicines on a daily basis, most 
often related to efficacy of the product, adverse effects and potential interac-
tions with other medicines (28). This was also found in an observational study 
in community pharmacies, where employees often were described to aim for 
managing risks related to over-the-counter products (29). These risks may result 
from inadequate use, or drug interactions, and providing information on such 
products is thought to decrease such risks for consumers. Whereas information 
is often welcomed by consumers, they are also shown to occasionally ignore the 
information that is provided to them, when they for example are already familiar 
with the product (29). 

Besides providing information verbally, written information, in the form of 
product labels, may be also available during the purchase. Warnings on labels are 
mainly effective when they are shown on the front of the package (35). However, 
for a warning to be effective, consumers must notice the warning, encode it, 
comprehend it and comply with it (35). Any error in one of the stages has been 
shown to result in the warning being ineffective (35). Additionally, characteristics 
of the consumer themselves can impact the effectiveness of the warning (36). 

The above-mentioned studies on the provision of information to consumers 
were either online consumer questionnaires or were focused on the employee’s 
perspective. No previous research has been conducted into the actual content of 
the provided information. Based on the Dutch Drugstore Guidelines, costumers 
that are purchasing a product containing St. John’s wort should, at minimum, 
be made aware if its potential interaction with other medicines (27). One of the 
themes in the interviews with participants will therefore address the content of 
the information that is provided to the customer when the product is purchased. 
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A second theme identified in literature and therefore addressed in the inter-
views is the perceived reliability of information provided during the purchase of 
an over-the-counter product. The perceived reliability of information from retail 
clerks is lower compared to information from pharmacists, physicians, natural 
medicine practitioners and nurses (33). This finding is supported by another study 
that showed that information in health food shops is more often not based on 
scientific facts compared to information provided in pharmacies (37). Although 
it is not the main purpose of a pharmacist to promote or advice complementary 
and alternative medicines to customers, previous research has shown that some 
pharmacists receive questions about dietary supplements from customers who 
are interested in purchasing such products, that sometime are sold on the same 
site where the pharmacist operates (38). Such questions can for example relate 
to side effects, herb-drug interactions or the conditions of use of supplements. 
Merely 15% of the pharmacists participating in the study by Semple et all (2006) 
who studied the barriers to provide information about complementary and al-
ternative medicines, however indicated to be very confident in having sufficient 
knowledge to provide this information when answering questions on comple-
mentary and alternative medicine however (39).

Although training can improve this confidence, whether employees get training 
on over-the-counter products, and the amount of training they get, depends on 
the type of store (34). In the 2006 survey among pharmacists, 80% indicated to 
have received some training on the effects of herbal products (39). The vary-
ing amount of training in the different types of stores is also estimated by the 
consumer, and used in the decision where to purchase a product (34). 

Since in EU food law the concept of the ‘average consumer’ is used to deter-
mine what is needed for the protection of consumers (24), describing that this 
consumer is expected to be reasonably well-informed, a third theme that was 
included in the semi-structured interview is the responsibility to inform consum-
ers. Various legislative acts describe that certain information must be provided 
to a consumer through, for example, the label. Examples of such legislative acts 
are the Regulation (EU) No 1169/2011 on food information to consumers and 
Directive 2002/46/EC on food supplements (6,23). Regulation (EC) No 1924/2006 
on nutrition and health claims is completely dedicated to the voluntary commu-
nication of the health benefits of consuming a product (Art. 1.1) (22). The com-
munication of risks such as adverse effects or herb-drug interactions is however 
not included in any legislative act, which might be caused by the overarching 
requirement that food should be safe (Art. 14.1) (19). Since some dietary supple-
ments are however shown to pose risks to a specific consumer (group) (40), it 
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is important these consumer (groups) are informed these risks. It is however 
unknown whose responsibility that is. 

4.2.2 Study population
This case study was conducted in May and June 2019. Participants were recruited 
through advertisements or personal contact at the university campus. Subjects 
(18 years of age and older) were required to be enrolled in a bachelor or master’s 
programme and needed to be fluent in both Dutch and English. Participants 
were recruited with convenience sampling and recruitment was terminated upon 
theoretical saturation: the inclusion of more participants would not result in any 
new findings. A total of 15 students (13 females and 2 males), ranging from 19 – 
26 years old, participated in the study. Seven of the 15 participants reported to 
currently use dietary supplements, with none reporting current use of a dietary 
supplement containing St. John’s wort. The potential bias introduced by includ-
ing only young adults in this study population who were involved in food related 
education was taken into consideration in the data analysis (section 2.4). 

4.2.3 Study design
After being fully informed about the study and the study procedure by a member 
of the research team participants signed informed consent to participate to the 
study. Firstly, a questionnaire consisting of questions related to age, gender, di-
etary supplement use and usual place of purchasing over-the-counter medicines 
and dietary supplements was completed to obtain a general overview of the 
study populations’ characteristics. Participants were subsequently asked to visit 
one of the 12 preselected shops (in the south of the Netherlands) to purchase 
a product containing St. John’s wort. In the Netherlands, a distinction is made 
between drugstores and pharmacies: prescription drugs can only be provided by 
pharmacies, and drugstores and health food shops sell over-the-counter medi-
cines and dietary supplements. The participants only visited drugstores or health 
food shops; pharmacies were excluded from this case study. Preselection of 
these shops was required to ensure that a representative sample of drugstores 
and health food shops of various chains were visited. Of the 12 pre-selected 
shops, three were visited twice to assess whether experiences would differ 
between participants visiting a similar store. Participants were instructed to not 
ask questions, to guarantee the information was provided spontaneously. Upon 
their return, participants were interviewed by the research team. 

The 15 conducted interviews with participants who visited a shop and purchased 
a supplement containing St. John’s wort served as data for this case study. All 
interviews were conducted in person. During the interview, participants were 
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asked comparable questions based on the themes identified in the theoretical 
framework (section 2.1). Participants were firstly asked to elaborate on the shop 
visit in general, and to disclose any unexpected events, after which questions 
were asked about the content of the provided information and the perceived 
reliability. Participants were additionally asked about their previous knowledge 
of St. John’s wort, as this may influence their perception of the product and con-
sequently the information they had received. To ensure participants disclosed all 
relevant information related to this visit, the interview was concluded by asking 
the participant whether they had any additional remarks. 

The interview, conducted in English as members of the research team were not 
fluent in Dutch, was audio recorded and transcribed verbatim. All participants 
were asked to review the transcripts for potential inaccuracies and could indi-
cate by e-mail whether they would be interested in receiving a summary of the 
study findings. 

4.2.4 Data analysis
All transcripts were analysed systematically by means of directed content analy-
sis, to identify key concepts from the interviews using the existing theoretical 
framework (41). Based on the phenomenological research approach (31), it was 
first determined what the participants experienced (textural description), in this 
study related to what information was provided. Secondly, data related to how 
participants had experienced the shop visit (structural description) was analysed. 
In the process of reading and re-reading the transcripts, the previously developed 
category scheme based on the theoretical framework (section 2.1) was adjusted 
by the additionally identified themes and subthemes. Finally, all transcripts 
were coded based on the final category scheme to ensure consistency in data 
analysis. The category scheme was transformed into a code book, describing the 
categories, the explanation of the category and an example from the transcripts. 
By providing insight into the content of the information that was provided to the 
participants, and their perceptions of this information, this codebook gives some 
understanding of the final step of information transfer which contributes to un-
derstanding the full information transfer from science to the consumer (figure 
1). In the data analysis, the potential bias resulting from only including young 
(age 19-25) students involved in food related education was taken into account. 
This inclusion criterion might have influenced the participants’ perception of the 
information as well as the way these people were approached by employees in 
the stores, which was taken into consideration in the coding. 



71

How does scientific information reach the consumer: a case study

4

To reduce the possibility of confirmation bias all interviews were analysed by 
two members of the research team. 

4.2.5 Ethical approval
The study protocol (ERCIC_137_07_05_2019) was reviewed and approved by the 
ethical review committee of Maastricht University. 

4.3 Results

The qualitative interviews, based on the theoretical framework (section 2.1), 
resulted in the identification of three main themes on the perception of informa-
tion provision in shops: (1) the content of information provided during purchase, 
(2) the perceived reliability of this information and (3) the responsibility of 
informing the consumer about risks and benefits of herbal dietary supplements 
(figure 2). 

Figure 2. Interview themes 

The coding tree displaying the results from the semi-structured interviews. The first column displays the 

three main themes related to the information content, the participants’ perception of the information and 

the responsible actors for warning consumers. The second and third column display the subthemes related 

to the three main themes, and the identified categories within these subthemes. In the final column, de-

tailed descriptions of the main- or sub themes are provided. 
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4.3.1 Information provided in the shop 
The first theme relates the content of information provided spontaneously to 
consumers when purchasing St. John’s wort. The information provision could be 
either verbally or in writing on for example the package or the shelf. The content 
of the information provided, can be divided in two subthemes: information on 
the benefits and information on the risks. 

4.3.1.1 Information provided to the consumer during the shop visit 
In general, during the visits either no information was provided at all, or the 
information was highly specific and detailed. 

The information on the benefits was related to the scientifically established 
information on the positive aspects of using St. John’s wort: the product is to be 
used when a person feels slightly depressed. One participant stated: ‘She men-
tioned, I remember, that it was beneficial for depression, feelings of depression.’

Information that was provided on the risks of the product can be divided in gen-
eral risks and potential herb-drug interactions. 

Regarding the general risks, participants were merely informed about the in-
creased sensitivity to sunlight, whereas various potential herb-drug interactions 
were mentioned by the shop employees. Participants were most often informed 
about the potential of St. John’s wort to interact with contraceptives. Other 
mentioned herb-drug interactions were the interaction of St. John’s wort with 
anti-depressants and heart medication:

Participant: ‘The lady was nice, and she asked questions. So yeah, she was 
really sweet.’

Interviewer: ‘Which questions did she ask?’

Participant: ‘Whether I’m on contraceptives, whether I take something for 
my heart.’ 

No specific brands or substances of the contraceptives, anti-depressants and 
heart medication were mentioned when the herb-drug interactions were ex-
plained to the participants. 
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4.3.1.2 Written information 
Besides verbal communication, participants were made aware of the benefits of 
the product by means of health claims on the label: ‘I only just looked at the prod-
uct itself, just the front thing. Like this, (points towards the label) for relaxation.’

Additionally, also the thematic shelf where the product is placed on in the store 
was described as an indication of the benefit of the product. In some shops, the 
product was placed on a shelf with a theme related to relaxation, calmness or 
sleeping. The theme of the shelf was by participants considered to be communi-
cating the benefit of the product: ‘No, we were standing in front of the shelf that 
said calmness and sleeping or something, it was like a thematic shelf’

4.3.2 Perception of information provision
The next section unveils the participants’ perception of the information. Insights 
were provided into the perceived reliability of the information, originating from 
the theoretical framework, and an additional emerging subtheme from the data: 
the perceived sufficiency of information (figure 2). 

4.3.2.1 Perceived reliability of information 
Participants were asked whether they considered the information that was pro-
vided to be reliable, and what to them influences the perceived reliability. Three 
subthemes for the perceived reliability were identified through the interviews: 
the content of information, the appearance of the shop employee and the type 
of shop (figure 2)

The authority of the employee was referred to as the main contributor to the 
reliability. This authority should be visible in both their appearance and the con-
tent of the information. 

Shop employees that provide specific and detailed information were perceived 
to be reliable, also because of the time dedicated to informing the consumer: ‘if 
she did give me all the benefits and the side effects and everything, if she is very in-
formative about the information, then I would see that as reliable, or more reliable.’

The tone of voice of the conversation was also described to affect the perceived 
reliability. Participants stated that whenever the information was provided with 
confidence, the information was perceived to be reliable: ‘I think if they’re really 
confident then you can maybe, I think, trust that a little bit.’
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The second contributor to the authority of the employee was their appearance. 
Younger age and apparent little work experience decrease the reliability of the 
employee. 

A visible job description, by means of a name tag, and a professional appearance 
by wearing, for example, a white lab coat was also suggested to increase the 
perceived reliability of the information provided. 

Finally, the type of shop that the participant visited was indicated to influence 
the perceived reliability. Information from employees working in health food 
shops were by the participant perceived as more reliable, mainly because the 
employee’s educational level was regarded to be higher. Additionally, par-
ticipants mentioned that they considered pharmacists to be even more reliable. 
This is also related to the level of education employees were perceived to have: 
whenever a participant considered the employee to be educated, the perceived 
reliability increased; a lower level of education was consequently related to 
decreased perceived reliability. 

In-store research by the employee, either via computer or paper sources, was 
perceived differently among participants. Whereas for some this decreased the 
reliability (since the employee does not know the information by heart), some 
considered it to be positive when the information that is provided is “double-
checked”: ‘When I was paying, he looked it up in his computer as well and he said 
something. So that is reliable. I think he wanted to confirm it for himself’

4.3.2.2 Perceived sufficiency of information
The perceived sufficiency of information, whether they had received a sufficient 
amount of information, varied between participants. The participants that did 
not receive any information, did not consider the in-store information provision 
to be sufficient. All participants that did receive information, perceived this to be 
sufficient, independent of the amount or details provided.

For some participants, the first response was indicating that the received infor-
mation was sufficient. However, when asked to further elaborate on this, they 
indicated that some essential information was still missing: more information 
about the benefits, risks and potential drug interactions would have been useful. 
Also, participants critically described that the information was not personalized 
or that they were not provided with additional sources to further research the 
product.



75

How does scientific information reach the consumer: a case study

4

Another identified subtheme related to perceived sufficiency, was the expecta-
tions participants had of shops and their employees. Various participants stated 
that although they would have liked to receive more information, it is question-
able whether this can be expected from these stores: ‘I think they provide an 
extra service with giving the information.  And it’s also, to me it’s normal that in 
shops as *drugstore* they sell a lot of more stuff and it’s busier, that it’s difficult to 
give that information as well.’

4.3.3 Responsibility for communicating risks and benefits of dietary 
supplements
Upon the question whose responsibility it is to inform consumers about effects 
of dietary supplements, participants provided different insights (figure 2).

4.3.3.1 Producer
Participants indicated that the producer is responsible for informing consumers 
about risks and benefits of product they intend to purchase, and communication 
should be done via the packaging of the product: ‘Well on the packaging; the 
producer in the end, of course’

Some participants expressed however uncertainty as to whether this is possible, 
or that this way of communicating may result in consumers not willing to use the 
product anymore because of the risks associated with the product, whilst the 
product may provide many benefits for them. 

4.3.3.2 Shop employee
The subjects participating in this study believed that information on the benefits 
and risks of products should be provided upon purchase, also because of the 
trust consumers may have in their local shop employees: ‘I think, the seller would 
have to tell something more about the product.’

Participants did however also express, as observed for the perceived sufficiency 
of information provision, that providing all available information might cause 
an information overload for the consumer, and that providing information is an 
extra service these shops provide.

Information provision may be difficult for the employees in these stores because 
of a lack of knowledge. This can however, according to one of the participants, 
be resolved by creating a database with all information, that shop employees 
can use to research potential risks associated with these products: ‘Of course, she 
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cannot know of all products, but at least have a database, so when somebody buys 
a product, look it up and find them.’

4.3.3.3 Consumer
The consumer also was considered to have some responsibility, since they are 
the user of the product. Their responsibility was mainly described as needing 
to read the provided information and asking additional information about the 
product: ‘If I were to consume the product myself, yes, I would ask the employee, 
what are the benefits, and what are the risks.’

The consumer is, however, not considered to be fully responsible by various 
participants: participants recognize the different educational levels of consum-
ers which was considered to be influencing the level of knowledge on dietary 
supplements as well: ‘I mean there is responsibility, but it’s so difficult, because it 
relies so much on education and a lot of factors that a consumer can’t control for. 
There is a lot of information that is unknown, and then it’s really understandable 
that’s unknown to a lot of consumers.’

4.3.3.4 Regulating communication
Various participants suggested to adjust policy related to the availability of 
dietary supplements. They believed that it should be reconsidered that such 
products are currently so widely available whilst they are not without risks: ‘I 
think it’s maybe unwanted that these kinds of things can just be bought by anyone 
in any amount. For me, I don’t feel like it is regulated that well.’

4.4 Discussion

As highlighted in this case study into the perception of risk and benefit infor-
mation provision on supplements containing St. John’s wort, the provision of 
science-based information in drugstores and health food shops is inconsistent. 
Whereas some participants were provided with highly detailed information, 
other participants were not given any information (figure 3). The participants 
perceived the information differently and various external factors are shown to 
influence this perception. 
The aim of this study was to identify how consumers perceive the verbal informa-
tion provision on both risks and benefits on St. John’s wort containing products 
when purchasing such supplements in a Dutch drugstore or health food shop. The 
findings indicate that the risk and benefit information transfer from science to 
consumers via retail employees is influenced both by the content of the informa-



77

How does scientific information reach the consumer: a case study

4

tion that was provided and how this information is perceived by the consumer. 
There were no major differences observed between the answers provided by 
participants visiting a drugstore and those visiting a health food shop. 

4.4.1 Information content 
According to the Dutch Drugstore Guidelines, a verbal warning on the potential 
of St. John’s wort containing products to interact with certain medicinal prod-
ucts should be provided to customers when they purchase such products in a 
drugstore or health food shop (27). Findings from this study indicate that the 
verbal in-shop information provision does not always follow these guidelines: 
the information provision was either very elaborate and detailed, or no informa-
tion was provided at all. 

Previous research conducted with pharmacists indicate that they regularly 
answer questions about i.a. herbal products (28,39). Although pharmacies are 
different from drugstores and health food shops, it indicates that professionals 
provide information during the purchase of a product. These studies however fo-
cussed on questions asked by consumers, whereas the participants in this study 
were instructed not to ask any questions, to analyse spontaneous information 
provision. The study set-up therefore provides no insight as to whether the 

Figure 3. Influences on information transfer from science to consumer

The information transfer from science to consumers and the found influence that impact on the informa-

tion transfer. Firstly, the transfer of information from employee to consumers is shown to not be consistent 

in this case study. Most importantly however, the results from this study show that the way a consumer 

perceives this information is influenced by three main factors: the type of shop in which the information is 

provided, the perceived authority of an employee due to the language used, and the perceived authority of 

an employee due to their appearance. 
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knowledge is available in the shop, as the participants, upon asking questions, 
could have been provided with more insights into risks and benefits. Employees 
henceforth might have knowledge on St. John’s wort, but this information is 
not transferred spontaneously. Additionally, regardless of this knowledge, the 
warning regarding the potential of St. John’s wort to interact with conventional 
medicines was not consistently provided, consequently leading to inconsistency 
in the information provision. 

Whenever information was provided, this was in line with adverse effects and po-
tential herb-drug interactions as described in scientific literature (12,15–17). This 
finding differs from previous research in which information provided during the 
purchase of a wide variety of products was classified as being unscientific (37). 
Participants in this study only purchased St. John’s wort, a dietary supplement 
of which the risks and benefits are thoroughly studied. Information on other 
dietary supplements of which the body of evidence is limited, may subsequently 
be of varying quality. 

Secondly, besides the verbal information, participants also reported to have ob-
served written information. These written statements predominantly seemed to 
describe benefits of products. Participants indicated that they learned about the 
benefits of St. John’s wort through the shelf or the packaging of the purchased 
product. Previous research indicates that consumers are known to focus mainly 
on the front of the package when aiming to rapidly inform themselves (35). Only 
when specifically asked to determine the risks of a dietary supplement, 98% 
of participants in a study among female dietary supplement users was able to 
correctly name them (42). Hence, the health benefit is immediately visible for 
the consumer, whereas they are required to put additional effort in determining 
potential risks. Although it seems that a warning statement should be provided 
on the front of the package, previous research showed that consumers do not 
read warning labels, or that it does not impact on the safety evaluations of such 
products (35,36). Communication by means of the label is therefore effective for 
benefits, but might not be sufficient for communicating the risks. 

Besides the information on the product, participants became aware of product 
health benefits due to the thematic shelf where the product was placed upon in 
the shop. All voluntary statements about the nutritional content or health ben-
efits of products are in the EU considered to be nutrition and health claims (Art. 
2.2) (22,43). Although such health claims are often used in advertisements and on 
labels, this observation indicates that health benefits are also communicated by 
the placement of the product in the shop. Henceforth, by placing the product on 
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a thematic shelf, there might be unintentional information transfer by implicitly 
attributing health benefits to the product on that specific shelf.

It is known that consumers also use other sources to inform themselves about 
dietary supplements they intend to use (33,44). An example of such an additional 
source is the information available on the internet, of which research has shown 
that it is used for information on dietary supplements by 45.1% of males and 
26.1% females who are interested to buy such supplements. However, informa-
tion provided online is not necessarily complete, as a study into the Wikipedia 
pages of commonly used botanicals showed (45). Although these pages are 
reported to mostly contain information on the health benefits and potential 
adverse effects is often provided, information regarding herb-drug interactions, 
use of the product during pregnancy and contraindications for usage is often 
lacking (45). The use of other information sources by consumers indicates that 
information provision does not only occur in drugstores and health food shops. 
The poor quality of the information available on the internet does however show 
that this information is often incomplete. Drugstore and health food shop em-
ployees might be capable of providing more complete and balanced information.

4.4.2 Perception
The perceived sufficiency of the provided information was directly related to 
whether participants received any information at the moment of purchase, or 
not. Whenever information was provided, the participants’ initial responses 
were positive towards this information being sufficient. Only when no informa-
tion was provided at all, participants considered the information provision to be 
insufficient. Some participants however, changed their initial response from stat-
ing the information was sufficient to it being insufficient during the interview. 
This can be attributed to study sample characteristics: the sample only included 
students who are enrolled in a food related university programme. The recall 
of their background knowledge and previous awareness of potential adverse 
effects from St. John’s wort may have influenced this shift towards perceived 
insufficiency.

The main contributor to the perceived reliability of information provided to par-
ticipants, is the authority of the shop employee who provides the information. 
This authority could, according to the participants, be visible in both language 
and appearance. 

One of the contributors to authority and consequently the perceived reliabil-
ity is the level of confidence by which the employee provided the information. 
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Previous research found that only 15% of pharmacists was very confident when 
informing consumers about complementary and alternative medicines (39). The 
interviewees in this study indicated that this level of confidence appears to be 
visible to the consumer as well, and that it thus has an impact on the perceived 
reliability. 

The appearance of the employee, specified in the interview as the age, the as-
sumed level of work experience and educational level, and the visibility of a job 
description, also influenced the perceived reliability of the information provided. 
Previous research indicates that information was also provided to consumers 
by non-licensed employees who may be have little understanding of scientific 
information and are less experienced (28). This can influence the reliability of 
provided information. The Dutch Drugstore Guideline does however state that a 
general warning about potential herb-drug interactions should be provided (27). 
Such a basic warning can be provided regardless of the level of knowledge of 
the employee and ensures that consumers are at least made aware of potential 
negative effects of the product. Additionally, even when the employee providing 
the warning is not considered to be reliable by the consumer, the warning itself 
might result in additional research by the consumer. This consequently leads to 
a more informed decision and potentially less adverse effects due to dietary 
supplements among users. 

Various participants indicated that the employee they were in contact with re-
searched the product during the purchase process which was valued differently 
among participants. On site research into herbal products is not uncommon, as 
43.8% of pharmacists indicated they do use resources when providing advice to 
consumers (28). Whether this increases reliability depends on the type of source 
where scientific sources may increase reliability, whereas information from 
manufacturers may be more subjective (39). 

Finally, the type of shop seems to influence the reliability of the provided in-
formation. Participants in this study visited drugstores and health food shops, 
pharmacies were excluded. Information provided by employees from health food 
shops was perceived to be more reliable. Some participants also indicated that 
pharmacists would be even a better source of information, which is in line with 
previous findings where pharmacists were seen as most trustworthy, whilst re-
tail clerks were rated lowest (33). This study, in line with previous findings, shows 
that employees in drugstores and health food shops are not always perceived 
as reliable information sources in selling herbal dietary supplements. Since 
pharmacists, but also natural practitioners and nurses are seen as more reliable 
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information sources by consumers (33), these findings give rise to the question 
whether dietary supplements should be sold without the interferences of any 
health professional. When consumers could only purchase a dietary supplement 
after consulting with such a professional, they would be able to obtain infor-
mation from a source they consider to be reliable. In the Netherlands, dietary 
supplements are however widely available over the counter in drugstores and 
health food shops and also in supermarkets. Employees particularly in health 
food shops and drugstores have to adhere to the code of conduct on selling 
herbal dietary supplements, which dictates that information should be provided 
during the purchase of such supplements. The employees in these shops could 
therefore serve as a source of information when products are purchased, to cre-
ate awareness on potential adverse effects of dietary supplements. What has 
however not been studied in this case study, is whether the employees them-
selves are aware of the potential health benefits or risks. Before employees in 
these stores can be considered credible sources of information by consumers, it 
should be ensured the employees have the knowledge on the risks and benefits. 
If consumers then research the dietary supplement by means of other sources 
such as the internet, newspapers or magazines, the information provided in the 
shop can serve as a confirmation of the information for the consumer.

The consumer’s perceived reliability of the information influences the information 
transfer since consumers disregard the information when they do not consider it 
to be trustworthy. Previous research found that consumers are occasionally not 
receptive for the information provided at the counter (29). Henceforth, besides 
incomplete or unreliable information provision, the consumer’s attitude towards 
the provided information can stagnate the information transfer. An increased 
perception of reliability may positively influence the receptiveness. 

Many aspects influence the perceived reliability of the in-shop information provi-
sion. This perceived reliability is expected to impact the information transfer, 
since interviewees indicated they would not use the information when it is not 
considered to be reliable. 

4.4.3 Responsibility 
The third theme that resulted from the theoretical framework and was con-
sequently addressed in the interviews was the responsibility for informing 
consumer about the potential risks of a dietary supplement. The interviewees 
identified three potential responsible actors to provide or find this information: 
the consumer, the manufacturer and the shop employee, and that this responsi-
bility should be regulated in policy. 
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Previous research into functional foods found that the industry, governmental 
parties and health professional should cooperate in order to improve education 
which can lead to more informed choices of consumers (46). This is in line with 
the participants’ comments in this study as they explained consumers to be, at 
most, partial responsible as although they should attempt to inform themselves 
by asking questions to, for example, their physician. However, knowing every-
thing about dietary supplements requires in-depth knowledge, which most of 
the consumer do not have. This was also found in previous research: general 
understanding of health benefits and risks of a food product is influenced by the 
educational level of the consumer (47,48). And even highly educated consumers 
are not fully informed on nutrition, as it was observed that the participants that 
visited the shops in this study, students enrolled in higher nutrition-related edu-
cation, were unaware of the distinction between food and medicinal products 
since they referred to the dietary supplement as being a medicinal product. This 
is in line with previous research that also found that consumers link medicinal 
attributes to dietary supplements (49). It is therefore unlikely that consumers 
know detailed information on risks and benefits of specific herbal dietary supple-
ments. This makes determining the level of responsibility difficult, as the general 
understanding of consumers varies and depends on various other attributes. 

Various participants stated that policies regulating sales of dietary supplements 
should not allow for dietary supplements with adverse effects to be sold in 
drugstores, and that policy should lay down requirements for a mandatory warn-
ing for consumers. Information communication by the label is regulated by the 
Regulation on food information to consumers and the food supplements Direc-
tive, and these do not require warning statements (6,23). One of the objectives 
of EU food legislation is to protect human health, which would make warning 
statements on products unnecessary (Art. 1.1) (19). It is however questionable 
if it can be guaranteed that food products never pose a risk to human (50). This 
is exemplified by scientific literature that revealed that dietary supplements can 
have negative health consequences when taken concurrently with a medicinal 
product such as anti-depressants (9). Hence, written warning statements for such 
products might reduce the number of people suffering from adverse effects. It 
must however be taken into account that warning statements and disclaimers 
have been proven to be unsuccessful in informing consumers in previous research 
(35,36). Solely requiring warning statements by law might henceforth not result 
in full consumer awareness of risks and benefits of herbal dietary supplement. 

Another possibility for addressing the communication of potential risks of di-
etary supplement in policy are the conditions of use of authorised health claims. 
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Health claims on botanicals are currently on hold pending a decision upon the 
required evidence to substantiate these health claims (51,52). The debate mainly 
revolves around the question whether evidence on traditional use is sufficient to 
substantiate health claims on botanicals (52). Authorised health claims and their 
conditions of use are published in the Commission Regulation establishing a list 
of permitted health claims made on foods (Art. 1) (53). Since the evaluation of 
health claims on botanicals are on hold, these claims may be used pending the 
decision of the European Commission on the required evidence, but they are not 
published in this list, and there are no conditions of use. When the evaluation is 
however resumed and the health claims would be authorised, using such condi-
tions of use may provide an opportunity for warning statements for consumers 
about potential herb-drug interactions. 

Finally, national food and pharmaceutical legislation may provide rules on the 
communication of risks and benefits of dietary supplements. For pharmaceu-
ticals, the Dutch national law distinguishes between prescription products, 
products that can only be sold in pharmacies, and the over the counter products 
that can be sold in both pharmacies and drugstores (54). This is however not 
instated for dietary supplements, and it is unclear whether this is legally possible 
as dietary supplements are food products and the General Food Law states that 
food products can be sold in retail including i.a. supermarkets, shops and other 
food service operations (Art. 1.3) (19). 

The interviewees pointed towards policies for ensuring that consumers are 
warned about potential adverse effects of dietary supplements. Various relevant 
European regulations dealing with information (Regulation on Food Information 
to Consumers), food supplements (Food Supplements Directive) or claims (Nutri-
tion and Health Claim Regulation) provide opportunities for changes by means 
of, for example, mandatory warning statements. It must however be recognized 
that, although this are guidelines established by an industry association and it is 
not laid down in public law, there are currently already guidelines on the verbal 
communication of risks and benefits of over-the-counter products (27). Based 
on these shop visits, it can be established that these guidelines are not success-
fully implemented in all Dutch drugstores and health food shops. Hence, before 
changing policy, improved implementation of current guidelines is necessary to 
improve the scientific benefit-risk communication towards consumers in shops. 

4.4.4 Strengths and limitations
This case study was the first study that analysed the actual information transfer 
on risks and benefits of herbal dietary supplements to consumers in drugstores 
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and health food shops and how this is perceived by these consumers. Whereas 
previous research has studied information provision in pharmacies, no research 
had yet focused on other retail facilities selling herbal dietary supplements, 
and limited findings from the consumer’s perspective had been reported in lit-
erature. As the published research so far only used a quantitative methodology 
(by conducting surveys into the number of people who were asked to provide 
information for example on risks and benefits), this case study allowed for gain-
ing a detailed understanding of this consumer perception towards the provided 
information, following a phenomenological research approach. As the interviews 
immediately followed the moment of purchase, participants could more easily 
recall the provided information. 

The main limitation of this study results from the study sample: all participants 
were students. Even though participants were instructed not to ask any question 
to trigger the information transfer but to allow for a spontaneous information 
provision in the store by the employee, the selection of young adults may have 
triggered a specific response from the shop employee. Therefore, the experi-
ence of these participants is not necessarily the experience of all members of 
the population, as for example frail or elderly persons may be treated differently 
by such employees (55). Additionally, the selection of students studying food-
related subjects may have resulted in a highly critical study sample, as shown 
in the results on perceived sufficiency of information where interviewees later 
started to question the amount of information provided during the moment 
of purchase. Specifically, various participants were already aware of potential 
adverse effects of St. John’s wort because of studying this in university courses. 
They therefore may have expected to hear all this information from a shop em-
ployee, whereas some of this information is advanced scientific knowledge. The 
obtained results do indicate that participants were aware of their knowledge 
status, exemplified by statements on the feasibility of information provision in 
the shops, and references to educational levels when discussing the consumer 
responsibility for becoming aware of potential side effects. Even though this 
might have influenced the perception of the participants and may be even the 
way these participants were approached by the employees, the findings do show 
an inconsistency in information provision within a group of customers with simi-
lar characteristics. 

The study sample was furthermore composed of predominantly women, who 
seem to judge the received information more on their perceived reliability com-
pared to men (56). These aspects, however, mainly influence the study results 
regarding the participants’ perceptions, and do not influence the actual informa-
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tion provision nor the content of this information. The content of information 
provided to the interviewees was irrespective of educational level, since this 
information was provided spontaneously and is therefore assumed to be com-
mon practice in these shops. This case study furthermore shows the complexity 
of communicating risk and benefit information to consumers because of the 
external influences determining a consumers’ perception. It can therefore serve 
a base for future qualitative and quantitative studies into risk and benefit com-
munication to consumers. 

4.5 Conclusion 

The disclosure of potential risks and benefits of herbal dietary supplements can 
aid the consumer in making an informed decision whether to take the product. 
One channel to gain such information is the retail shop, where herbal dietary 
supplements can be purchased over the counter. It is however unknown whether 
the information available from scientific studies is sufficiently transferred to the 
consumer. This case study was the first to determine how the provision of verbal 
information on risks and benefits of a dietary supplement containing St. John’s 
wort is perceived by consumers. These insights provide a deeper understanding 
in the information transfer from science to consumers, which is important in 
order to ensure consumers can make a well-informed decision on the purchase 
of dietary supplements. 

The findings of this study indicate that verbally, there is either no information 
provision at all in these stores, or the provided information is very detailed. 
Whenever no information was provided, participants seemed to inform them-
selves about the benefits only through the packaging of the product or the 
thematic shelf upon which the product was placed. The perceived reliability of 
information was predominantly determined by the perceived authority, in ap-
pearance, such as age, the confidence in the conversation and the specificity and 
amount of details in the provided information. Conducting on-site research, in 
a textbook or the computer, was valued differently among participants. Finally, 
the type of shop was also found be influence the perceived reliability: although 
excluded in this study, pharmacies were perceived to be most reliable, and 
drugstore the least reliable source of information. These aspects, contributing 
to the perceived reliability, eventually have an impact on information transfer 
as consumers appear to not use the information when they do not consider it 
to be reliable. Concerning the final theme on the responsibility for warning the 
consumer on potential adverse effects of dietary supplements, the interviewees 
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mentioned for actors: the manufacturer, the shop employee, the consumer or 
policymakers. This study does however show that the current guidelines are not 
fully implemented. Henceforth, including consumer warnings in the policies for 
the various actors would at first require full implementation for any change in 
policy to become successful. 

4.5.1 Implications for research and practice
The information provision to consumers in drugstores and health food shops 
varies between shops. Since some of the 15 participants received detailed and 
scientifically proven information, it can be said that information transfer from 
science to consumer through retail is possible. It remains unknown whether the 
knowledge is present in the shops where no information was provided. Poten-
tially, employees are not even informed about the adverse effects of a product, 
or the necessity to inform consumers about these adverse effects. This case 
study is limited in terms of study sample and design, as the purchase of a single 
product was studied. It does however show that communicating risk and benefit 
information from science to consumers is rather complex and influenced by many 
factors. Further research is required to analyse the information transfer from 
science to employees working in shops selling products that contain botanicals 
with potential adverse effects and the factors influencing the perception of 
consumers regarding risk and benefit information of dietary supplement. As the 
average consumer in the EU is expected to be reasonably well-informed, it is es-
sential that consumers can make well-informed decisions about consuming such 
products, but this can only be guaranteed when this information is also made 
available at the point of purchase. 
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Abstract

Background
The evaluation of botanical health claims was put on hold to determine whether 
traditional use evidence is sufficient to substantiate these health claims. To gain 
a deeper understanding of the discussion on the substantiation of botanical 
health claims, a critical review of the stakeholders’ arguments was conducted. 

Methods
The relationships of stakeholders were analysed with a social network analysis 
and the stakeholders’ arguments were critically reviewed with scientific litera-
ture.

Results
The social network analysis showed that the majority of the stakeholders were 
in favour of using evidence on traditional use for botanical health claim substan-
tiation. These stakeholders were however highly interrelated which may explain 
their similar viewpoints on botanical health claims. 

The arguments that were put forward by the stakeholders cover a wide array 
of subjects indicating the discussion’s complexity. Various arguments could 
furthermore not be assessed with scientific literature as these were focused on 
the unpredictable impact of a decision on the substantiation of botanical health 
claims. The review also shows that stakeholders interpret various underlying 
concepts such as consumer misleading differently.

Conclusions
This study shows that the discussion is scattered. A political decision on various 
unclear concepts is required to eventually make a decision upon using traditional 
use evidence to substantiate botanical health claims.
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5.1 Introduction

Herbal dietary supplements on the European market can currently carry health 
claims that are not scientifically evaluated nor authorised, even though voluntary 
communication of health benefits is strictly regulated in Europe (Art. 1) (1). Com-
municating and advertising benefits of foods, including dietary supplements, is 
regulated under the Nutrition and Health Claims Regulation (NHCR), Regulation 
(EC) No 1924/2006) (1). Since its entry into force in 2006, the NHCR requires 
that claims cannot be false and misleading, and only scientifically substantiated 
claims are authorised by the European Commission (EC). The scientific assess-
ment of the 44,000 proposed claims in 2008 is however not yet complete: the 
assessment of health claims on botanical substances has been put on hold (2). 

Botanicals are in the European Union (EU) referred to as products from plants, 
algae, fungi or lichens (3). Botanicals are not regulated as such but are dealt 
with under the legal frameworks of foods and pharmaceuticals, depending on 
the dose and consequently the health effect of the specific botanical (4,5). When 
used as medicinal product, botanicals can be centrally registered as traditional 
herbal medicinal products (Art. 16a.1) (6). This simplified registration procedure 
allows for the substantiation of both safety and efficacy by ‘evidence on tra-
ditional use’, defined as evidence proving the product has had medicinal use 
for 30 years of which 15 years within the EU (Art. 16c.1.c) (6). When used in a 
food product however, the health benefit (efficacy) of the product needs to be 
substantiated with evidence that the food is effective in reaching this health 
benefit, based on data from two independent human intervention trials showing 
the effect of the food in humans (7). This indicates that evidence on traditional 
use is not sufficient to substantiate a food’s efficacy. 

The EC’s decision to put the assessment on hold was the result of a long-lasting 
debate on whether or not to allow the use of traditional evidence to substanti-
ate efficacy claims on foods, similar to the evidence requirements for traditional 
herbal medicinal products (4). Because of the debate on this differing approach, 
the EC asked the European Food Safety Authority (EFSA) to temporarily stop 
the evaluation of health claims on botanicals in 2010 (8). Before continuing 
the assessment of health claims, it should be determined whether evidence on 
traditional use can be of significance in the body of evidence on botanical health 
claims. To date, the evaluation of claims on botanical foods and food ingredients 
has not yet been resumed. 
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In order to resolve the impasse created by putting the evaluation of botanical 
health claims on hold, the substantiation of botanical health claims has been the 
subject of a 2012 discussion paper published by the EC, but was also considered 
in reviewing the effectiveness of EU food legislation, and specifically the effec-
tiveness of the NHCR (8,9). 

The EC’s discussion paper proposes two possibilities for resolving the impasse: 
(1) resume the evaluation as was conducted before, with the requirement of hu-
man intervention trials to substantiate a putative health effect, or (2) give recog-
nition to evidence on traditional use as basis for food health claims (8). To date, 
no decision has been made on either of the two proposed suggestions. When 
EU food legislation was analysed under the regulatory fitness and performance 
(REFIT) programme, in which the EC reviews whether legislation meets its objec-
tives, is efficient and not unnecessarily costly (10,11), the NHCR was specifically 
looked into. The REFIT evaluation of the NHCR focused on two elements: the 
necessity of nutrient profiles and the on-hold status of health claims on plants 
and their preparations, the botanicals (12). This REFIT evaluation commenced 
with publishing the roadmap in October 2015, in which the aim and questions of 
the evaluation are disclosed (12). Stakeholders were invited to provide feedback 
on this roadmap by October 2015, to ensure that the actual evaluation would 
address all questions deemed relevant (9). The provided feedback was published 
on the EC’s webpage on the REFIT evaluation of health claims on botanicals (13). 
The results from REFIT suggest that the NHCR is currently not meeting its objec-
tives of protecting consumers from false and misleading claims and harmonising 
legislation, due to the on-hold status of botanical health claims (14). It however 
does not give any insight into the way to move forward with the evaluation of 
botanical health claims. Previous research mainly studied the required data for 
substantiation with traditional use evidence (15,16). These studies consider 
traditional use evidence to be sufficient to substantiate botanical health claims 
(4,15–17). One study stated that the current situation prevents European har-
monisation in food law, and that allowing traditional use evidence would equal-
ise European food legislation as this evidence is allowed for traditional herbal 
medicinal products (17). 

Scientific studies seem to already focus on the required data that should be 
presented when a health claim is substantiated with traditional use evidence for 
health claim substantiation. A decision regarding the substantiation of botanical 
health claims is however still pending as it remains to be determined whether 
health claim substantiation traditional use evidence is sufficient to reach the 
objectives of the NHCR. A critical review of the stakeholders’ viewpoints regard-
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ing the substantiation of botanical health claims with evidence on traditional 
use is currently unavailable. Analysing these viewpoints may provide insight into 
the underlying issues related that complicate a decision on the substantiation 
of botanical health claims. This study therefore aims to clarify the discussion on 
the substantiation of botanical health claims by reviewing the stakeholder argu-
ments by determining which stakeholders were involved in the feedback proce-
dure and critically reviewing all arguments put forward by these stakeholders. 

5.2 Methods

To gain understanding of the viewpoints of stakeholders involved with botani-
cal health claims, firstly a social network analysis was conducted to understand 
shared opinions, and secondly, a critical review of arguments was conducted to 
assess the scientific grounds for the presented viewpoints. As any self-identified 
stakeholder could provide feedback within the EC’s REFIT feedback procedure 
in 2015, the inclusion of stakeholders for this analysis was based on their par-
ticipation to the feedback procedure. This ensured the inclusion of self-declared 
stakeholders and provided a demarcated group of stakeholders and arguments 
which led to a focused and detailed review (13). 

5.2.1 Identification of stakeholders and arguments
All feedback forms submitted in the EC’s REFIT feedback procedure, which were 
published on the EC’s webpage, were reviewed to identify relevant stakehold-
ers. Only feedback forms written in English were included, excluding 1 feedback 
form submitted in French. A subsequent thorough search was conducted to 
retrieve all publications from the identified stakeholders on botanical health 
claims, including previous published reports or opinion papers. The search strat-
egy included the stakeholder’s name (in full and abbreviated), combined with the 
keywords ‘botanical’ and ‘health claim’ in both scientific and regular databases, 
including Google, Google Scholar and PubMed. Retrieved relevant publications 
were reviewed to identify additional relevant stakeholders, as a form of snowball 
sampling (18). All identified stakeholders were included in the social network 
analysis. 

All publications were reviewed to identify arguments that were put forward 
about the substantiation of botanical health claims. Arguments were included for 
the scientific review when an argument was related to one of the two objectives 
of the NHCR: (i) protecting consumers from misleading and (ii) stimulating the 
harmonisation of the European internal market (Art. 1.1) (1), or when they were 
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described by multiple stakeholders. Arguments mentioned by multiple stake-
holders were included in the critical scientific review as recurrent addressing of 
these topics by stakeholders was considered demonstrating the importance of 
that topic. 

5.2.2 Social network analysis
To understand the relationships between stakeholders and the influence this 
might have on their viewpoint, a social network analysis was conducted (19). The 
official status (to typify the organisation) of all identified stakeholders (hereaf-
ter referred to as ‘actors’), was reviewed in the EU’s transparency register. This 
transparency register serves as a database in which all parties that are involved 
in policy making are registered (20). It discloses the activities of an organisation, 
such as memberships of EU working groups, that may influence policy making 
at the European level, but also their field of interest, such as consumer protec-
tion, animal health or human health, as well as their budget. It was furthermore 
reviewed whether an identified stakeholder serves interests on a national or 
international level. 

Relationships between actors in the network were identified by analysing part-
nerships and memberships as disclosed on public webpages, as well as collabora-
tive publications on the scientific substantiation of health claims on botanicals. 
Stakeholders which were not involved in the feedback procedure, but who were 
disclosed as affiliated with an actor that was involved in the feedback procedure, 
were added to this network as having a one-way relationship (displayed in figure 
1). Actors representing multiple industries or Member States, such as European 
industry organisations, were marked as such; the members (national associations 
or industry associations) were not disclosed separately. 

Following the identification of all relevant actors in the network, their described 
position of either being in favour or against accepting evidence on traditional 
use to substantiate botanical health claims, was visualised (figure 1). 

5.2.3 Scientific review of arguments from stakeholders
To clarify the ongoing discussion on the substantiation of botanical health claims, 
the scientific grounds of the identified arguments was reviewed in two data-
bases. This review aimed to identify academic literature related to the specific 
arguments and to the botanical-issue on health claims in Europe in general. The 
topics of the arguments covered multiple scientific disciplines, leading to the 
use of two general scientific databases: Google Scholar and ScienceDirect. Stud-
ies published since the publication of the NHCR (2006) could be included in the 
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study. A separate literature search was conducted for every provided argument 
with the keywords ‘traditional’, ‘botanical’, ‘European Union’ and/or ‘dietary 
supplement’. In order to prevent biased results from the literature search, all 
identified arguments from the stakeholders’ publications were generalised: no 
‘positive’ or ‘negative’ words were used as keywords. Results from the database 
search were screened by title and abstract and included for the review when 
the subject of the article related to the argument. If any new terms or defini-
tions appeared in literature, additional searches were conducted with these 
terms. Whenever the initial search strategy did not result in any publication, the 
argument was reviewed in relation to nutrition in general instead of focused on 
dietary supplements and botanicals. This allowed for a broader search, resulting 
in more identified publications which again were screened on title and abstract 
before being included in the review. 

Following this literature search, all included studies were critically reviewed to 
provide insights into the underlying reasoning for each argument given by the 
stakeholders. 

5.3 Results

5.3.1 Social network analysis
A total of 21 feedback forms were submitted in the feedback procedure. Of 
these 21 feedback forms, 18 addressed botanicals health claims. The three other 
feedback forms that solely commented on nutrient profiles were excluded from 
this network analysis. The 18 stakeholders either individually submitted a feed-
back form or did so in collaboration with other stakeholders. 

Four of the stakeholders that submitted feedback are also member of working 
groups of the EU. These working groups deal with specific issues in European 
food policy such as animal products, or animal and plant health in the food chain. 
They provide the risk manager (the EC) with information regarding stakeholder 
viewpoints. As such, various stakeholders are represented in these working 
groups. 

Figure 1 presents the network of stakeholders who have responded to the 
request to provide feedback on the presented roadmap, regarding the NHCR’s 
REFIT evaluation. 
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The provided feedback forms disclosed, besides views on the questions that 
would be asked in REFIT, the position of the stakeholder regarding the accep-
tance of evidence on traditional use for the substantiation of botanicals health 
claims. These positions, together with the arguments stated to support this posi-
tion, were used for the analyses conducted in this study. 
Of the 18 stakeholders providing feedback on the roadmap, four describe to 
oppose the use of evidence on traditional use to substantiate health claims on 
botanicals. These stakeholders, three operating at an international level and one 

Table 1. Stakeholders that responded to feedback request.

Organisation type
Transparency 
register

Member of 
working group

PGEU GPEU
Non-profit organisation 
representing community 
pharmacists

International Yes Yes

BEUC
Non-profit organisation 
representing European 
consumers

International Yes Yes

BPI Non-profit Industry association National Yes No

EUCOPE Non-profit Industry association International Yes No

EHPM Non-profit trade organisation International Yes Yes

European 
botanical forum

No No

Fooddrink Europe Non-profit Industry association International No No

Food 
supplements 
Europe

Non-profit Industry association International Yes Yes

HFMA* Industry association National Yes No

Ortis Company Yes No

UEAPME 
(now: SMEunited)

International Yes No

NPN* Industry association National Yes No

Synadiet* Industry association National Yes No

AFEPADI* Industry association National No No

AFIM* Industry association National No No

APARD* Industry association National No No

NAREDI* Industry association National No No

FEDERSALUS* Industry association National No No

The table displays the stakeholders that submitted a feedback form, its organisation type and whether 

operate at a national or international level. It furthermore show whether the stakeholder is registered in 

the EU’s transparency register and whether it is active in European working groups. 
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Figure 1. network of respondents to feedback request.

Network of the responders in the feedback request. Red ovals present stakeholders that are against evi-

dence on traditional use for the substantiation of health claims on botanicals. Green ovals present stake-

holder that are in favour.
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at the national level (Germany), are all registered in the Transparency register as 
a non-profit association (table 1). 

The other 14 stakeholders disclosed in their provided feedback to be in favour of 
using evidence on traditional use for the substantiation of health claims on bo-
tanicals. Six stakeholders operate on an international level representing specific 
industries or consumers. The additional eight stakeholders are national industry 
associations, representing companies in the health products industry who are all 
member of EHPM, the European industry association for health products. Hence-
forth, although the majority of stakeholders seems to be supporting the use of 
evidence on traditional use, this majority consist of organisations that represent 
the same industry. This is exemplified by the joint position paper published by six 
out of eight industry associations. 

5.3.2 Argumentation
Seven arguments of the stakeholders provided in the submitted scientific and 
technical viewpoints met the inclusion criteria for this study: these were argu-
ments directly related to the NHCR’s objectives or put forward by multiple 
stakeholders. Three topics were used for arguments that were used to support 
both the views of being in favour and those opposing traditional use evidence 
for substantiation of health claims, relate to three topics: (1) the impact on 
the market of dietary supplements and traditional herbal medicinal products; 
(2) the influence on the single European market; and (3) consumer misleading. 
Additionally, three arguments put forward to support the use of traditional use 
evidence are included: (4) the financial burden of human intervention research 
which small and medium enterprises (SMEs) are said to not be able to carry; (5) 
the similarity of the assessment for pharmaceutical products and food products; 
and (6) the increased sales from third countries. Lastly, the argument put for-
ward against using this type of evidence, argument 7, is focused on the absence 
of manufacturing standards for dietary supplements compared to traditional 
herbal medicinal products. 

5.3.2.1 Argument 1: Impact on the market
Both stakeholders for and against using evidence on traditional use to substanti-
ate botanical health claims, expect that any decision on how to substantiate bo-
tanical health claims will negatively influence the market of botanical products 
(either sold as supplement or medicinal product). Stakeholders against using 
traditional use evidence on the one hand indicate that allowing such evidence 
will negatively affect the market for traditional herbal medicinal products: they 
expect this to lead to more authorised health claims, which will result in herbal 
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medicinal product manufacturers shifting to producing and selling herbal dietary 
supplements. On the other hand, stakeholders in favour of allowing traditional 
use evidence state that resuming the evaluation of submitted health claims with 
its current standards for scientific evidence, is expected to result in mainly nega-
tive opinions for health claims on botanicals. These stakeholders believe that not 
authorising such botanical health claims and not being able to communicate the 
health benefits of a product, will substantially decrease sales of dietary supple-
ments. 

Currently, it is impossible to estimate the market effects of any decision regarding 
traditional use evidence: the consequences of a decision on the substantiation 
requirements are unknown which means the following effects on the production 
and sales of traditional herbal medicinal products and herbal dietary supple-
ments cannot be determined. Previous research does indicate that the wording 
of health claims on herbal dietary supplements and the wording of claims on 
traditional herbal medicinal products are very similar in the EU (8). This suggests 
that only minor adjustments to the claim’s wording would enable changing the 
classification of a product from medicine to food. Traditional herbal medicinal 
products are so-called medicinal products by presentation(21): the claim indi-
cates that the product has the property of preventing, treating or curing disease 
(Art. 1.2.a) (22). Differences between a traditional herbal medicinal product and 
an herbal dietary supplement may however also arise from the dosing of the ac-
tive ingredient. Herbal monographs of the European Medicines Agency describe 
dosage requirements for traditional herbal medicinal products (Art. 16c.4) (6), 
and specific conditions of use for health claims describe the minimum quantity of 
a food (ingredient) when it is allowed to use a claim (Art. 13.2) (1), (Art. 1.2) (23). 
So even though the wording of claims on traditional herbal medicinal products 
and herbal dietary supplements might be similar, the dosage (and subsequent 
effectiveness) requires a distinction between these products. Shifting from 
producing traditional herbal medicinal products to herbal dietary supplements 
might thus only require minor adjustments to a communicated claim, it can still 
require adjustments to the dosage of the active substance and thereby the pro-
duction process of the product. 

5.3.2.2 Argument 2: Internal market effects
Stakeholders expect that the EU’s internal market will be influenced by the even-
tual decision whether or not traditional use evidence can be used to substanti-
ate botanical health claims. The main supporting argument of the stakeholders 
follows the mutual recognition principle: a product lawfully marketed as a food 
product should also be allowed as such on another Member State’s market (24). 
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Some products are currently marketed as a food product in one Member State, 
whereas the same botanical (in the same dose) is regulated as pharmaceutical 
product in another Member State. The stakeholders in favour of using traditional 
use evidence argue that recognising traditions of Member States, by allowing 
traditional use evidence, provides a more harmonised legal framework for the 
application of the mutual recognition principle. 

The argument opposing this traditional use evidence argues in exactly the 
opposite direction: as traditions differ from Member State to Member State, 
evidence on traditional use cannot be used for substantiating botanical health 
claims across Member States. Henceforth, what is considered to be a traditional 
product for a specific health benefit in one Member State, may not be tradition-
ally used for this health benefit in another Member State.

The stakeholders describe two issues related to the current impasse on tradi-
tional health claims: classification differences (food vs medicine) in Member 
States, and the different traditions in Member States. In the EU, a botanical is 
through mutual exclusive legal frameworks classified as being either a food 
product, or a medicinal product and can never be both (21). Member States may 
classify a product as food product or medicinal product themselves and may take 
cultures and beliefs into account when deciding upon this classification (25). 
This can create differences in product status between Member States. Legally 
defining traditional use, as instated for traditional herbal medicinal products, 
may resolve some of the classification issues, as traditional use would then be 
similar for all Member States. Defining traditional use does however not clarify 
the difference between an herbal dietary supplement versus an herbal medicinal 
product and will henceforth not completely resolve those classification issues 
which will remain difficult to harmonise between member states. 

The second issue described by stakeholders who oppose to using traditional use 
evidence for the substantiation of botanical health claims, are the differences in 
traditions between Member States. Within other jurisdictions, such as China and 
India, traditional medicinal systems, for which simplified registration procedures 
are instated, are officially recognised by governments, and it is clarified when a 
botanical product falls within this medicinal system (4). Such a traditional medici-
nal system does not exist in the EU. Although the EU does not recognise any spe-
cific traditional medicinal system, currently there is a centralised procedure for 
medicinal products that have a long tradition of use: traditional herbal medicinal 
products (Art. 16a.1) (6). To get a registration for a traditional herbal medicinal 
product, evidence is required to show the product has been used as a medicine 
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to treat a certain disease for 30 years, of which 15 within the EU (Art. 16c.1.c) (6). 
Even when traditions may differ among Member States, a centralised procedure 
is currently installed with requirements that are depending on showing a long 
tradition of use. Apparently substantiating safety and efficacy of medicinal prod-
ucts with evidence on traditional use is possible, which raises the question as to 
why this should not be possible for health claims on food products. 

5.3.2.3 Argument 3: Consumer misleading
Consumer misleading is the third topic that is mentioned by stakeholders as an 
argument to both support and oppose the use of traditional use evidence for 
botanical health claim substantiation. The protection of consumers from mis-
leading, false, unsubstantiated or medicinal claims is one of the main objectives 
of the NHCR (Art. 1.1) (1). Stakeholders opposing the use of traditional evidence 
believe that health claims which are based on such evidence are misleading, 
because their efficacy is not proven by well-controlled human intervention stud-
ies. Stakeholders supporting traditional use evidence however state that not 
communicating the health benefits of botanicals prevents the full disclosure of 
information to consumers, which they consider to be misleading. Even though 
both arguments deal with misleading, both issues arise from different concepts. 
The first argument highlights substantiation requirements: when should an 
effect be considered substantiated. In EFSA’s guidance document for health 
claim applications, evidence from human intervention studies is described as 
requirement (7). Currently, an effect is thus only considered proven when two 
independent human intervention studies support the relationship between the 
food (constituent) and health. The second argument, that is used to support 
traditional use evidence, is based on information provision to consumers. Full 
information provision has been reported to be important for, amongst others, 
businesses involved in the food chain as they consider it important for consumer 
self-protection (26). However, this full information provision appears not to con-
tribute to consumer understanding: when a consumer cannot interpret and pro-
cess the provided information, it will not contribute to the decision to purchase 
and consume the product (27). Additionally, previous research has shown varying 
results into whether health claims can be considered misleading: whereas some 
approved health claims are reported as vague by consumers and increased the 
overall perceived healthiness of the product (26,28), other research indicates 
that such vague claims are not necessarily misleading but may be misguiding 
consumers (29). Whether a consumer comprehends the meaning of ‘traditional’ 
in a health claim, or when mentioned on traditional herbal medicinal products, 
remains to be determined. 
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5.3.2.4 Argument 4: Resources for research
Stakeholders in favour of allowing evidence on traditional use for the substantia-
tion of health claims on botanicals argue that conducting human intervention 
studies, that are required for efficacy substantiation, is too expensive for SMEs. 
Due to their limited resources, SMEs would be unable to get their health claims 
studied and subsequently authorised, and these health claims can thus not be 
communicated to the consumer. These stakeholders expect that consumers will 
consequently not purchase these products without such claims, which is again 
thought to result in decreased sales of botanical containing dietary supplements. 

Previous research has indicated that new legislation has a bigger impact on small 
companies compared to big industrials, which is mainly attributed to the lack of 
regulatory knowledge available in these smaller companies (30). The participat-
ing stakeholders in favour of traditional use evidence estimate that 80% of the 
companies selling herbal products can be considered an SME. A study analysing 
the impact of the introduction of the Canadian natural health product regulation 
showed that SMEs, predominantly those producing products for a niche market, 
faced the disappearance of their products from the market because of a lack 
of resources to adjust to new legislation (30). These smaller companies might 
henceforth be negatively influenced by increasing regulatory measures. 

The impact of the NHCR on food businesses has already been the subject of 
different studies. With relatively small research and development budgets in 
the food industry, little money is available for research into health benefits of 
products (31). The limited financial resources have been reported as one of the 
main challenges for food business when reviewing the NHCR’s impact (32,33). 
Although the majority of companies (66.7%) did increase their research and 
development expenditure, this has not resulted in radical innovations (32). 

Although herbal dietary supplements are not radical innovations, but products 
that are already on the market, previous research does indicate that SMEs may 
not have the resources to gather the required data from human intervention 
studies. 

5.3.2.5 Argument 5: Methodological requirements
To support allowing evidence on traditional use, an argument relating to the 
research methodology for substantiating health claims has been put forward. 
Various stakeholders argue that foods are not drugs, and therefore should not 
be assessed as such. The current requirements for health claim substantiation 
describe that the scientific dossier of a putative health claim should include two 
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independent human intervention studies (Art. 5) (34), preferably randomized 
controlled trials, where one group receives the product or substance and the 
other group is provided with a placebo (7). The stakeholders criticise this meth-
odology as this may be relevant for assessing safety and efficacy of pharma-
ceuticals, studying a single effect of one active ingredient, but that the method 
disregards the minor and pleiotropic health effects elicited by food products. 

The randomized controlled trail is currently seen as the golden standard in nutri-
tional science to establish health effects of foods (35). This methodology allows 
for the definition of a clear cause and effect relationship between consuming a 
food and measuring a beneficial health effect (36). 

Recent scientific advances highlight that many effects of foods are multi-target 
and are mostly subtle (35,37). This indicates that, even though current guide-
lines are based on establishing the effect of one substance on one target, food 
products might have beneficial effects on multiple targets. As these effects may 
additionally be subtle, the conducted studies may not show the positive research 
outcomes that are experienced in real-life settings following consumption (37). 
Another recognised issue with the use of placebo-controlled trials in nutrition 
research, is the impossibility of creating a nutrient free state (38). Whereas in 
drug research it is possible to create two groups of which one receives the drug 
and the other receives a placebo, it is not possible to provide one group with a 
nutrient and the other group without that nutrient. The true effect on health can 
therefore not be established. 

5.3.2.6 Argument 6: Increased consumer purchases from third countries
Stakeholders who support allowing botanical health claim substantiation with 
traditional use evidence believe that not allowing traditional evidence will re-
sult in negative opinions and consequently no authorisation of botanical health 
claims. According to these stakeholders, this would drive consumers to purchase 
dietary supplements from other jurisdictions, where less strict rules apply to 
claims on products. These products are expected to pose an increased risk for 
consumers because of their lower quality, potential contaminations or adultera-
tions. According to the stakeholders, these safety issues are already visible in 
the European Rapid Alert System for Food and Feed (RASFF). The RASFF system 
monitors food and feed safety issues in the EU, to ensure these issues are dealt 
with effectively (Art. 50) (39). The majority of alerts report issues on food prod-
ucts sold within the EU (40), whereas the majority of dietary supplement related 
notifications address products that do not originate from Europe but from other 
jurisdictions such as the United States, China and India (49% of all notifications) 
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(41,42). Products from the United States, China and India accounted for 49% of 
all notifications on dietary supplements (42). 

It cannot be determined whether the consumer purchases of products outside 
the EU jurisdiction will increase when botanical health claims are not authorised, 
and whether this will increase food safety risks. Previous research does indicate 
that the main safety risk for dietary supplements is adulteration of these supple-
ments with (illegal) pharmaceutical substances (43). Previous research further-
more showed that 58% of online purchased supplements were contaminated 
(42). 

A large proportion of consumers in the EU purchase their supplements online, 
after which they are delivered without any direct contact with a seller or a pro-
fessional (42). Products purchased from businesses in countries outside the EU, 
are not always produced and labelled in accordance with European standards 
(44). Health claims on these products have been found to be unscientific and 
even medicinal, which is not allowed for products on the EU market (1,44). 
Consumers might therefore misinterpret the health benefits of these products, 
next to being exposed to potentially unsafe substances due to contamination or 
adulteration. 

5.3.2.7 Argument 7: Lower manufacturing standards for dietary supplements
Manufacturing standards of dietary supplements and herbal medicinal prod-
ucts differ from each other, which is for stakeholders who oppose the use of 
traditional evidence for botanical health claims another reason to question 
traditional use as substantiating evidence. Whereas registered herbal medicines 
need to comply with good manufacturing standards for pharmaceuticals, dietary 
supplements are subject to general requirements laid down in European food 
legislation which do not describe specific good manufacturing standards. Ac-
cording to these stakeholders, this may result in differences between batches 
of dietary supplements, where products can contain higher or lower amounts of 
the active substance, which is expected to result in risks for consumers. Increased 
sales resulting from authorised botanical health claims based on traditional use 
evidence would increase consumption. If dietary supplements are then unsafe 
because of poor production, an increase in consumption would lead to an in-
crease in risk for consumers. 

Previous studies into manufacturing requirements of botanicals in food and phar-
maceutical products predominantly focused on safety aspects resulting from 
both batch-to-batch differences and adulteration (45,46). Registered traditional 
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herbal medicinal products, after receiving marketing authorisation, can have 
limited batch-to-batch differences (46). Additionally, although traditional herbal 
medicinal products are exempted from clinical trials establishing the efficacy 
of such product, safety data and production according to good manufacturing 
practices are required (47). 

Although there are no good manufacturing practice guidelines instated for 
herbal dietary supplements, these products are subject to the extensive legisla-
tive framework for food products. Besides the requirement that food products 
should be safe (Art. 14.1) (39), additional legislation for example puts limits to 
residue levels, or deals with labelling requirements (47,48). Labelling require-
ments for herbal dietary supplements furthermore require to disclose the ac-
tive substance of the dietary supplement on the label (Art. 8.1) (49). The label 
of a dietary supplement should furthermore disclose how much of this active 
substance is consumed in the daily portion (Art. 8.2) (49). The absence of good 
manufacturing practice guidelines does henceforth not mean that the produc-
tion of dietary supplements is without any rules. Previous research does however 
indicate that botanical products not produced with Good Manufacturing Practice 
guidelines show more contaminations and adulteration and production is less 
standardised (46). 

Instating good manufacturing guidelines could improve the standardisation of 
the production of dietary supplements and subsequently, decrease potential 
risks from batch differences. If sales would increase because more health claims 
are authorised due to the acceptance of traditional use as evidence for botanical 
health claim substantiation, this should not lead to an increased risk for consum-
ers due to the consumption of adulterated or otherwise unsafe dietary supple-
ments. 

5.4 Discussion 

Various arguments on using traditional use evidence to substantiate botanical 
health claims are published by stakeholders both in favour and against using 
this type of evidence. The conducted social network analysis shows that the 
stakeholders responding to the EC’s call for feedback were highly connected, ex-
plaining shared opinions among stakeholders. Secondly, the critical review of the 
provided arguments provided deeper understanding of the discussion regarding 
the substantiation of botanical health claims: the presented arguments cover a 
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wide array of topics of which several were predictions that can only be verified 
after an eventual decision on botanical health claim substantiation is made. 

5.4.1 Social network analysis 
The network of the stakeholders (figure 1) shows that even though the majority 
of identified stakeholders appears to support using ‘traditional use evidence’ 
for the substantiation of botanical health claims, these stakeholders are highly 
inter-related. This is different from the stakeholders opposing this type of sub-
stantiation. 

The involved stakeholders in this feedback procedure are predominantly indus-
try associations. This is not surprising, as it has been previously shown that Eu-
ropean legislation on food products, including the NHCR, has significant impact 
on the industry as companies might need to adjust their business operations 
(31,32). When the NHCR entered into force, the substantiation requirements 
were unclear to many food businesses. It is expected that this unclarity led to 
uncertainty, which negatively influenced functional food innovation (50). The 
stakeholders involved in the industry of herbal dietary supplements might have 
responded to the feedback procedure to provide the EC with their viewpoints to 
ensure any future decision would not lead to further uncertainty. 

A second observation from the network is that several stakeholders are also 
involved in EU working groups (table 1). These working groups are involved in 
policy developments, which is an important aspect in the EU (51). This involve-
ment is two-sided: stakeholders involvement creates legislative control, but they 
also serve as a source of expertise for the authorities (51,52). It is however also 
known that stakeholders with greater resources have more influence compared 
to stakeholders with smaller resources, which can lead to the stakeholders with 
more resources having more influence (53). In the current debate regarding bo-
tanical health claims, stakeholder also serve as a source of information, as they 
were asked to provide feedback on the EC’s discussion paper in 2012 and again 
on the REFIT procedure (8,9). It may henceforth be that various stakeholders are 
involved in multiple consultations and can consequently express their view more 
often compared to others. This should be taken into account as overly expressing 
one viewpoint my skew the eventual decision regarding the substantiation of 
botanical health claims. 

5.4.2 Arguments from stakeholders in the network
Different concerns and concepts of the arguments put forward by the stake-
holders were reviewed to assess whether they could be validated with scientific 
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literature. This was done to clarify the topics related to botanical health claim 
substantiation in order to gain a deeper understanding of the discussion. For 
various arguments, including the potential influence on the internal market, the 
impact on the market of botanical products and the potential increased sales 
from third countries, little scientific literature was available and the impact from 
a decision regarding traditional use evidence cannot yet be estimated.

Consumer misleading was put forward by stakeholders both in favour and oppos-
ing to traditional use evidence, as a reason underlying their position to support 
or be against using this type of evidence. Stakeholders in favour of evidence on 
traditional use to substantiate botanical health claims argue that withholding 
information is consumer misleading, whereas stakeholders opposing traditional 
use evidence argue that communicating claims of which the effects have not 
been researched with human intervention studies is misleading. This raises the 
question as to what consumer misleading is. The subject of consumer misleading 
has been subject of various European Court of Justice (CJEU) cases and in these 
rulings, it becomes apparent that it is the opinion of the CJEU that consumers can 
be protected from misleading by appropriate labelling, including health claims 
(54). Communicating false or unsubstantiated health effects is known to be 
considered misleading (55). It should however be clarified whether withholding 
information can also be considered misleading. If this is not defined beforehand, 
the discussion whether substantiating botanical health claims with traditional 
use evidence will lead to consumer misleading remains. If consumer misleading is 
defined more clearly, this definition can be applied to the current debate. 

Whereas consumer research has mainly focused on consumer understanding of 
health claims, little research is available on misleading. Consumers are shown to 
have little understanding of health claims, with the level of understanding de-
pending on specific characteristics such as familiarity, age and country of origin 
(28,56,57). Product characteristics such as the form of the product (58) and as-
pects of the claim itself such as the terminology and the amount of information 
provided (28,59) also influence a consumer’s understanding. It should henceforth 
be determined whether consumer misleading is predominantly initiated because 
of the claim itself or because of a consumer’s lack of understanding of the health 
claim. 

Even though the technical feedback analysed in this study may have been 
provided at a point in the REFIT process where this would not yet have been 
expected, the feedback in itself is shown to mainly address risk assessment is-
sues, by discussing: what type of (scientific) evidence is considered to support 
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a certain claim. In the fifth argument, the methodological requirement for 
substantiating health claims: conducting two independent placebo-controlled 
intervention trials, is criticised. According to the stakeholders, the current sub-
stantiation requirements resemble the methodology for pharmaceutical testing, 
even though food products are different products. In the EU, risk management 
and risk assessment are strictly separated: the EC and Member States are risk 
managers, EFSA is the risk assessor for scientific and technical questions related 
to food and nutrition (Art. 6 & 22.2) (39). Any risk assessment for food safety and 
food policy, conducted by independent scientific assessors, should be based on 
studies from the highest scientific standards (Art. 6) (39). As risk assessor, EFSA 
is responsible for ensuring the highest scientific standard in risk assessment 
(Art. 22.2) (39). At this point, placebo-controlled randomised control trials are 
considered to be the highest scientific standard. 

The REFIT evaluation on botanical health claims addresses the substantiation 
requirements for such claims. Whereas this substantiation in itself is a risk assess-
ment matter, the REFIT evaluation is a risk management procedure. Even though 
the EC is expected to provide clear terms of reference, the reviewed arguments 
seem to imply that stakeholders expect more involvement of the risk manager 
into how the risk assessment is conducted. As this is a scientific issue, it can be 
questioned whether this REFIT evaluation is the correct procedure to discuss and 
determine whether evidence on traditional use can be considered the highest 
scientific standard to support any health claim on botanical food products. 

5.4.3 Implications for future research
The arguments put forward by the stakeholders cover a wide array of subjects 
related to botanical health claims ranging from market impact to methodolo-
gies used in nutritional sciences. This shows that it is unclear which questions 
require answering in order to decide upon the substantiation of botanical health 
claims. Even though the REFIT evaluation shows that the NHCR is currently not 
completely meeting its objectives (9), meaning consumers might still be misled 
by claims on food products, the critical review of the arguments shows that the 
concept of consumer misleading in itself requires further clarification. As the de-
cision on how to proceed with botanical claims is still pending, there is currently 
an opportunity to further clarify these concepts, which will also benefit other EU 
nutritional policies. In the EC’s new from farm to fork strategy, specific emphasis 
is given to the provision of information on food to consumers (60). In light of this 
aim, clarifying concepts such as consumer misleading is even more important. 
Hence, it should be ensured that the food information provision intensifies, and 
that such information is true, clear and understandable for consumers. 
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Previous studies have focussed on the provision of information on botanical 
products sold as dietary supplements or alternative medicines. In the US, 90% of 
pharmacists reported to answers questions related to botanical products daily 
(61). And even though pharmacists may be considered a valuable source of infor-
mation by consumers, another study identified that merely 15% of pharmacists 
felt comfortable answering such questions (62). Information was furthermore 
often provided by employees that were unlicensed and therefore not sufficiently 
educated (61). A case study conducted in the Netherlands into over-the-counter 
sales of dietary supplements also highlight that besides the content of informa-
tion provided, the consumer’s perception of both the employee and the message 
influences whether the information is effectively used when it is provided (63). 
Whenever consumers describe the authority of the employee is to be too low 
(for example because of the young age of the employee), the information is not 
trusted and cannot be expected to be acted upon (63). These studies show that 
providing information to consumers, even by professionals such as pharmacists, 
is complicated and that the effectiveness of the provision of information is influ-
enced by many different factors. This should be taken into consideration when 
determining the strategies for empowering consumers with information. 

By showing how specific concepts are explained differently by stakeholders, 
such as consumer misleading, this study can serve as a basis for clarifying various 
concepts related to European food law and more specifically, the substantiation 
of botanical health claims. 

5.5 Conclusion 

This study aimed to unravel the viewpoints of stakeholders regarding the sub-
stantiation of botanical health claims with evidence on traditional use to further 
understand the discussion on botanical health claim substantiation. 

The conducted social network analysis showed that of the respondents to the 
feedback procedure, the majority is in favour of allowing traditional use evidence 
for the substantiation of botanical health claims, but that various respondents 
are interrelated sharing the same interest. The identified relationships between 
the responding stakeholders indicate that focusing on numbers of stakeholders 
would skew the discussion on botanical health claims. Not taking the relation-
ships into consideration may result in the overemphasis of one viewpoint or 
argument, without reflecting the actual interest of such stakeholders. 
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The critical review of the arguments provided by the stakeholders shows that a 
wide array of topics is considered when discussing the needs and wishes related 
to traditional use evidence. Some of these arguments cannot be assessed before 
a decision is made, and the botanical health claim evaluation is resumed. Other 
concepts which are instated as objective of European food law, such as consumer 
misleading, can be explained differently from different perspectives. In order 
to move towards a solution regarding the evaluation of botanical health claims, 
these concepts should be clarified and a political decision needs to be made 
regarding the role of food law in achieving these objectives. Only then can a 
discussion lead towards a decision upon the use of traditional use evidence for 
health claim substantiation. 
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Abstract 

The efficacy of botanicals in medicines can be substantiated with evidence 
on traditional use, whereas in foodstuffs this is often not possible. In Europe 
for example, the evaluation and subsequent authorisation of health claims on 
herbal dietary supplements has been put on hold by the European Commission. 
This study aims to analyse the role of evidence on traditional use in international 
legal frameworks of foods and pharmaceuticals.

Both legal sources as well as scientific studies offering insights into these regu-
latory frameworks were included into the analysis. The international approach 
towards evidence on traditional use for substantiating efficacy of botanicals vary 
highly. For herbal medicines, substantiating efficacy with evidence on traditional 
use is possible in all studied jurisdictions, except for Japan and the United States. 
Herbal dietary supplement efficacy can only be substantiated with evidence on 
traditional use in India and New Zealand, although the enforcing authorities do 
not describe which data is required. Australia and Canada regulate botanicals in 
a separate ‘borderline’ category from foods and pharmaceuticals. Both jurisdic-
tions allow for substantiating efficacy with evidence on traditional use. 

This study’s second objective was to assess the applicability of the international 
approaches in the European legal framework, in light of the ongoing political de-
bate regarding the use of traditional evidence. Implementation of the analysed 
international approaches would require major revisions of the current European 
legal framework. This review of international approaches might, however, aid in 
deciding upon future approaches for substantiating health claims with evidence 
on traditional use. 
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6.1 Introduction 

Botanicals are substances that are derived from plants, algae, fungi or lichens 
(1,2). Historically, these products have been part of medicinal systems, like Tradi-
tional Chinese Medicine and Ayurveda (3). In many countries however, botanicals 
can be sold in both pharmaceutical products and in food products, as well as in a 
concentrated form as dietary supplements (sold in dose form e.g. pills, capsules 
or droplets). Dietary supplements containing botanicals are here referred to 
as herbal dietary supplements (HDSs), medicinal products with botanicals are 
described as herbal medicinal products (HMPs). Products containing botanicals 
are also often referred to as nutraceuticals, products in between the categories 
of food and medicinal products (4,5). Whether a botanical is considered to be 
a food or pharmaceutical product, depends on a jurisdiction’s legal framework. 
This classification has been the subject of an ongoing debate in many countries 
(6,7). Depending on how a product is classified, different requirements are set 
within these jurisdictions regarding the evidence to substantiate safety and ef-
ficacy. In the United States of America (USA) for example, manufacturers should 
merely notify the FDA when marketing a HDS, whereas a new drug application 
including the evaluation of the evidence is required before the marketing of a 
HMP (8,9). Since it is increasingly recognised that botanicals, including those 
in HDSs, may pose risks to consumers, the regulation of these product has also 
been highly debated in the scientific community (7,10). 

Globally, the sales of both dietary supplements and herbal or traditional prod-
ucts increased in the past years (11–14). Research showed that 35% of adults 
in the United States use herbal products (15). A study in six European countries 
found that the use of HDSs among their citizens varies between 9.6% in Finland 
and 22.7% in Italy (16). The USA’s Food and Drug Administration estimated that 
herbal dietary supplement use results in 5000 adverse events per year (17). The 
consumer perception that botanical products are safer compared to conventional 
medicines might contribute to this (18). 

6.1.1 Regulation of botanicals in the European Union
In the European Union (EU), botanicals are sold as both foodstuffs and phar-
maceuticals (19). The classification of a botanical as either food or as medicinal 
product depends on the function the product has, or how it is presented to a 
consumer (5,20–22). The legal frameworks of foods and pharmaceuticals are 
mutually exclusive: a product is either a food or a medicine, and pharmaceutical 
law prevails when there is doubt about the status of a product (22). Hence, when 
the product contains a dose that will give rise to a pharmacological effect in the 
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human body, it is always considered a pharmaceutical (‘medicine by function’), as 
well as when a product is claimed to have a pharmacological (versus a physiologi-
cal) effect (‘medicine by presentation’) (5).

For medicines, safety and efficacy are evaluated simultaneously, after which a 
risk-benefit analysis will be conducted by the scientific assessors (Art. 19) (23). 
When HMPs are used to treat a specific disease for more than one generation, 
Directive 2004/24, allows for the use of this evidence on traditional use as sub-
stantiation of efficacy and safety for this product (Art. 16.a.1) (24). According to 
this Directive, safety and efficacy are substantiated when it can be demonstrated 
that the pharmaceutical has been used in the treatment of a specific disease for 
30 years of which 15 years within the EU (Art. 16c.1.c) (24). HMPs are then, in 
accordance to this Directive authorised as traditional herbal medicinal products 
(THMPs).

Botanicals in food cannot have medicinal effects but foodstuffs may have prop-
erties for the maintenance or promotion of health (20). Food supplements are in 
the EU regulated under Directive 2002/46/EC, the Food Supplements Directive 
(25). The general requirement for food products is that they should always be 
safe for human consumption (Art. 14.1) (26). Hence, the basic assumption is 
that also botanicals sold as dietary supplements are safe. Marketing a new food 
product, including a new HDS, requires a safety evaluation under the Novel Food 
Regulation (Art. 10) (27). In the Novel Food Regulation, special consideration is 
given to products that can prove safe use in a country outside the EU, a so-called 
traditional food from a third country (Art 14) (27). For these products, historical 
data on the use should be provided indicating the product posed no safety issues 
in this country (28). 

Voluntary displaying the health benefit of a product on the label or in other com-
mercial outings, in the EU referred to as a health claim, is regulated under the 
Nutrition and Health Claims Regulation (NHCR) (Art. 2.2.5) (29). Health claims 
can currently only be substantiated with scientific data from human clinical 
intervention studies (30,31). There is no possibility to make use of evidence on 
traditional use to substantiate such health effects (30). 

As summarised in Figure 1, historical data, the evidence on traditional use can 
be used to substantiate the efficacy and safety of HMPs and the safety of novel 
food products including novel dietary supplements. 
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The evaluation of botanical health claims has been put on hold by the European 
Commission (EC) (32). Botanical substances for which a health claim applica-
tion has been submitted to the EC, but which have not yet been scientifically 
reviewed by the risk assessor the European Food Safety Authority (EFSA), may 
carry the health claim until a formal decision upon the evaluation approach is 
made. Since no decision has been made upon the evaluation approach for all 
botanicals, the EC decided that the current impasse on botanical health claims 
should be reviewed in the Regulatory Fitness and Performance Programme 
(REFIT) (33). The programme aims to assess whether European laws are able 
to achieve their objectives and whether they are still ‘fit for purpose’. For food 
law, the main objectives are the stimulation of the European internal market and 
the protection of consumers from unsafe products and misleading information 
on food products. REFIT reviews, in relation to food law, specifically the issue 
of botanical health claims. To date, no results of REFIT on the specific issue of 
botanicals have been published, consequently meaning no decision upon the 
evaluation approach has been made. 

Previous exploratory research has identified discrepancies in either the legal 
frameworks of HDSs or HMPs, or was focussed on the international legal frame-
works of HMPs (8,9,34–37). The current impasse regarding botanical health 
claims has only been addressed shortly in previous studies, that mainly dealt with 
explaining the EU regulatory status and providing potential future approaches 
to solve the issue without including the international perspective of dealing with 
botanicals in foods (19,21,32,38,39). This paper analyses these international 
approaches, and aims to determine the role of evidence on traditional use in 
international legal frameworks dealing with supplements and medicines. The 
second objective is to uncover the potential role of evidence on traditional use 
in the substantiation of botanical health claims in the EU.

6.2 Review process

In order to obtain a comprehensive review of relevant jurisdictions, to ensure a 
valid global comparison regarding the use of botanicals in food and medicines, 
firstly appropriate jurisdictions were selected. Subsequently, specifications re-
garding definitions and evidence requirements from the legal frameworks were 
collected and subsequently analysed. 
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66.2.1 Jurisdiction selection
The jurisdictions selected for this analysis are included based on one of the 
following inclusion criteria: (i) the percentage of the jurisdiction’s population 
using botanical products is similar to the percentage of the EU population using 
botanicals products; or (ii) the countries’ medicinal system is partly based on 
a traditional medicinal system (systems founded before modern medicine and 
based on ancient theories in a culture); or (iii) the legal jurisdiction constitutes a 
supranational system, including various sovereign countries. Data was collected 
from scientific studies and legislative and constitutional documents and were 
only included in this study when they were available in English. 

Based on the first inclusion criterion the United States of America (USA) and 
Canada were included in the analysis. 19% of the USA’s population and 13-16% 
of the Canadian population have been shown to use botanical products, which 
is similar to the percentage of the population using botanical products in EU 
Member States (ranging from 9,6-22,7%) (16,40,41).

Figure 2.

The figure displays the process of reviewing the legal frameworks of the international jurisdictions. 



128

Chapter 6

China, India and Japan were included in the analysis based on the second cri-
terion. In China, India and Japan, traditional medicine is an intrinsic part of the 
countries’ medicinal systems (42–44).

Australia and New Zealand established a supranational system for their food 
legislation, being the Food Standards Australia and New Zealand (45). These 
jurisdictions were therefore included in the analysis based on the third inclusion 
criterion. 

Relevant legislative documents were also available for Australia, New Zealand, 
Canada, India, the USA and the EU. Chinese and Japanese constitutional docu-
ments that were published in English were used as information source, although 
these documents are not legally binding (46–48)

Based on these selection criteria, the included countries and jurisdiction for this 
comparative analysis are the USA, Canada, China, India, Japan, Australia and New 
Zealand. 

6.2.2 Data collection
All information upon the legislative framework of botanicals used in pharmaceu-
ticals or food product was obtained from three types of documents: legislation, 
interpretation documents and scientific literature: 

(1) Regulatory documents obtained through governmental websites. 

(2) Interpretation documents issued by enforcement authorities. These docu-
ments are not legally binding, but provide an interpretation of the law by the en-
forcement authority. Additionally, documents from self-regulatory authorities, 
such as those regulating good advertising practices or representing the industry 
were included as sources of information. 

(3) Scientific literature related to legal frameworks on botanicals of the selected 
jurisdictions. A combination of the following terms formed the search strategy 
in the databases Google Scholar and Hein Online: for HDSs: ‘dietary supplement’, 
‘food supplement’, ‘herb’, ‘botanical’, ‘health claim’ and one of the selected ju-
risdictions; for HMPs: ‘herbal drug’, ‘herbal medicine’, ‘regulation’, ‘legislation’, 
‘legal’, and one of the selected jurisdictions. Only articles available in English 
were included in the analysis. 
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Due to the variety in terminology used to refer to the HDSs and HMPs in the 
selected jurisdictions, newly identified terms to refer to such substances and 
products were subsequently added to the search strategy for that specific juris-
dictions. 

6.2.3 Data analysis
As one of the objectives of the study was to compare international legal frame-
works to the EU’s legal frameworks for botanicals, first the definitions of HMPs 
and HDSs in the studied jurisdictions were analysed. Subsequently, for HMPs, the 
potential to use evidence on traditional use to establish efficacy of such medici-
nal products was analysed. This was followed by a comparison of the procedure 
for conventional medicinal products. Finally, the laws and regulations of health 
claims (as defined in the EU) on HDSs was reviewed and the potential to use of 
evidence on traditional use to substantiate such claims was studied. This study 
is focussed on the substantiation of efficacy, and not safety, of HDSs and HMPs 
with evidence on traditional use. The analyses are therefore solely aimed upon 
substantiating efficacy and disregard the safety aspect of the laws. 

6.3 Results 

6.3.1 Herbal medicines
In the EU botanicals can be used in THMPs and therefore, international legal 
frameworks on HMPs are analysed. This analysis aimed to identify whether HMPs 
are separately regulated, if efficacy of HMPs can be substantiated with evidence 
of traditional use and what the authorisation procedures are for HMPs when sold 
as conventional medicines.

6.3.1.1 Herbal medicines as separate category in medicinal legislation
In the EU, when safety and efficacy of HMPs can be proven with evidence on 
traditional use they are considered a separate category in medicinal legislation: 
THMPs (Art. 16a.1) (24). In order to compare the European legal framework to 
the legal frameworks of the included jurisdictions, it was analysed first whether 
HMPs are also described as a separate category in medicinal legislation in the 
other jurisdictions (Table 1). 

In Australia and Canada, all herbal products are considered to be one category 
of products positioned between foods and pharmaceuticals. In Australia, these 
products are indicated as ‘complementary and alternative medicines’, in Canada, 
such products are defined as ‘natural and non-prescription health products’ 
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(49,50). Within the natural and non-prescription health products, a distinction 
is made between products with modern health claims and products used as tra-
ditional medicines (51,52). Since this study analyses evidence on traditional use, 
only the latter category was reviewed. 

India, China and Japan have a traditional medicinal system that includes HMPs 
(36,43,44). 

In the USA, HMPs are not defined as a separate category in medicinal law, but 
they are considered a special category of dietary supplements by the Food and 
Drug Administration (8,37). A botanical product is regarded a medicine when the 
product constitutes a medicinal effect, such as treating, curing or preventing a 
disease, rather than an effect related to general health or reduction of a risk 
factor related to a disease (2,36). 

In the medicinal legislation of New Zealand, a separate section defines HMPs as 
‘herbal remedies’ (53). 

Table 1. Legal definition of herbal medicines.

Special category for 
herbal medicines

Terminology used

EU ü Traditional herbal medicine

Australia ü Complementary medicine

New Zealand ü Herbal remedy

USA ü Special category of dietary supplements

Canada ü
Natural and non-prescription health product used as 
traditional medicine

India üa Ayurveda, Yoga & Naturopathy, Unani, Siddha and 
Homeopathy drugs

China üa Traditional Chinese Medicine

Japan üa Kampo formulas

The table indicates whether the country legislation specifies a special category for herbal medicines and 

how this category is defined. 

a Traditional medicinal system.
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6.3.1.2 Scientific substantiation of herbal medicines with evidence on traditional 
use
Table 2 displays the results of the analysis to assess whether the legal frameworks 
of the studied jurisdictions allow for substantiation of efficacy with evidence on 
traditional use, and which data is described to be required for authorisation of 
such an HMP.

The Australian authority responsible for the evaluation of medicines, the Thera-
peutic Goods Administration, describes, in its guidance document, the require-
ments for efficacy substantiation of complementary medicines with evidence 
on traditional use, in Australian regulation referred to as listed medicines (54). 
This guidance document indicates that substantiation with traditional evidence 
requires three independent written histories. 

The Canadian authority responsible for the evaluation of ‘natural and non-
prescription health products’ also published requirements for the substantiation 
of traditional medicines (51). These requirements include establishing a long 
history of use with evidence on the use of the product over two generations, 
which should be available in written documentation, so-called references. This 
documentation should also indicate for which health conditions the product is 
used. Efficacy can additionally be substantiated through the pharmacopoeia or 
by two independent references establishing the conditions of use of the product 
(51).

In India, China and Japan, traditional medicinal systems are commonly used 
alongside conventional medicinal practice (43,44,55). Traditional medicinal sys-
tems are based on ancient theories and are used for centuries in a culture. Indian 
and Chinese legal frameworks define that HMPs which are part of a traditional 
medicinal system (being Traditional Chinese Medicine in China and Ayurveda, 
Yoga & Naturopathy, Unani, Siddha and Homeopathy drugs in India) are exempted 
from the marketing authorisation procedures of conventional medicines (43,55).

In Japan, traditional medicines are referred to as Kampo medicines (44). Sim-
plified requirements are instated for only one category of Kampo medicines, 
those falling under the Approval Standards (44). These are products that have 
been used over centuries and therefore no substantiation of safety and efficacy, 
either human clinical evidence or evidence on traditional use, is required. In all 
three jurisdictions, HMPs not included in the traditional systems have to obtain 
marketing authorisation similar to conventional medicines (8,36,44). 
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In the USA, where HMPs are considered a special category of dietary supple-
ments, health claim substantiation cannot be solely based on evidence on tra-
ditional use (Table 6). Whenever the herbal ingredient is shown or presented 
to cure, prevent or treat a disease, it is considered a conventional medicine (8). 
Hence, based on the intention to use the product, it falls within one of the vari-
ous legal frameworks of the USA, such as those of food and medicine but also 
others like regulatory framework dealing with cosmetics could be relevant (56). 

Table 2. Substantiation for the efficacy of herbal medicines with traditional evidence.

Country

Herbal medicine 
market authorisation 
based on traditional 
evidence

Required evidence

EU ü

“Bibliographical or expert evidence that the medicinal product 
has been in medicinal use throughout a period of 30 years, 
including at least 15 years within the community. General 
information and quality studies required”

Australia ü

“Therapeutic Goods Administration approved pharmacopoeia”
“Therapeutic Goods Administration approved monograph”
“Three independent written histories of use in the classical or 
traditional medical literature”

New 
Zealand

N/A
Herbal remedies do not require marketing authorisation if they 
are not stating a therapeutic purpose on the package and if 
they are sold to one person on request of that person

USA ûa N/A

Canada üb

“Two references of traditional preparation or use of 
international pharmacopoeias”
“Two generations of traditional use of a medicinal ingredient 
within a cultural belief system or healing paradigm”

India üc When part of traditional system

China üc

“The Chinese Food and Drug Administration will separately 
provide the rules governing the registration of Chinese herbal 
medicines”
“Medicines that can prove a long tradition of use may be 
exempted from the strict approval standards of conventional 
medicines”

Japan ûc

Over The Counter Kampo products under the Approval 
Standards have simplified procedure but not based on 
traditional use.

The table displays whether efficacy of herbal medicines can be substantiated solely by traditional evidence, 

and, if allowed, the required traditional evidence. 

a Herbal medicines are a special category of dietary supplements.

b Natural and non-prescription health products as traditional medicines.

c Traditional medicinal system.
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In New Zealand, herbal remedies are exempted from the regulation on medicinal 
products when the product does not state a recommendation upon its use for 
a certain condition (53,57). The product label may only state the herb that is 
included, and the way in which the product is manufactured. Upon request of 
a customer, products can be recommended for treating a specific complaint. 
Hence, a practitioner may sell such products to prevent, treat or cure a certain 
disease whenever they are consulted by patients, however no pre-market ap-
proval and thus no evaluation of efficacy is required. 

6.3.1.3 Herbal medicines outside the scope of separate category
In the EU, HMPs not meeting the criteria of a THMP, are required to follow the 
procedure of conventional medicines. Four general aspects of the authorisation 
procedure for conventional medicines were analysed (Table 3): (i) application 
submission in the Common Technical Document (CTD) format, which is an interna-
tional developed format that allows for a more structured submission leading to 
a more efficient evaluation; (ii) classification of prescription or non-prescription 
medicine before requesting the marketing authorisation procedure; (iii) the pos-
sibility for a pre-submission meeting with the competent authority; and (iv) the 
need to approve clinical trials to establish the efficacy of a new medicine (58). 

All studied jurisdictions require, either by law or according to the assessment 
authorities’ guidance documents, the application to be submitted in the CTD 
format (23, Annex I)(59–65). 

It is also in all jurisdictions possible for an applicant, or sometimes referred to 
as ‘sponsor’, to have a pre-submission meeting with the assessment authority 
(59,66–72). 

The classification of the prescription status of a product may determine which 
evidence is considered sufficient to determine the safety, quality and efficacy 
required for marketing authorisation. In all jurisdictions, except for India and 
the EU, the decision upon the prescription status is made before the market-
ing authorisation application is submitted (59,66,71,73–77). In the EU, Member 
States decide upon the prescription status of a pharmaceutical, in India over-the-
counter drugs have no legal status and procedures for determining the prescrip-
tion status are unclear (75,77).

Conducting a clinical trial requires pre-notification to the national assessment 
authority in Australia and Japan, and approval in New Zealand, the USA, Canada, 
India, China (63,67,71,76,78–80). In the EU, Member States are responsible for 
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the authorisation of clinical trials which is in the Netherlands, for example, done 
by medical ethical review committees (77,81). The new Regulation 536/2014 
on clinical trials on medicinal product for human use aims to install a European 
database to make this process more centralised and therefore efficient (82). 

6.3.2 Herbal dietary supplement
In order to compare the international legal frameworks of botanicals as dietary 
supplements, the definition, the use of health claims and the substantiation of 
health claims with traditional evidence was analysed. 

6.3.2.1 Definition
Different jurisdictions are shown to employ different legal definitions for dietary 
supplements. To enable a comparative analysis of legal frameworks dealing with 
dietary supplements, these definitions are reviewed. 

By the European definition, a dietary supplement should be sold in dose form, 
such as pills, capsules and sachets, and supplement the diet by being a con-
centrated source of nutrients or other substances which have a nutritional or 
physiological effect (Art. 2.a) (25). A health claim is defined as a statement on a 

Table 3. Required aspects for the conventional medicine marketing authorisation procedure.

Country CTD
Determining 
prescription status

Pre-submission 
meeting

Clinical trial 
approval

EU ü û ü ûb

Australia ü ü ü NOT

New Zealand ü ü ü a ü

USA ü ü ü ü

Canada ü ü ü ü

India ü û ü ü

China ü ü ü ü

Japan ü ü ü NOT

The table shows the analysis of four aspects of the conventional medicine marketing authorisation pro-

cedure. CTD: application must be submitted in Common Technical Document format. Classification: clas-

sification of the prescription status is determined before start of the application procedure. Pre-submission 

meeting: meeting during the application procedure with evaluating authority is possible. Clinical trial ap-

proval: clinical trials need to be approved by the evaluating authority before the start of the trial. 
a There is limited capacity of authority a pre-submission meeting is therefore not advised.
b Clinical trial approval by national competent authority.

NOT: notification before start of the trial.
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relationship between food and health, excluding claims referring to the property 
of preventing, treating or curing a human disease, which are known as medicinal 
claims (Art. 12) (29,31). 

Three attributes of the European definitions of dietary supplements and health 
claims were selected to compare the definitions used internationally (Table 4), 
being: dietary supplements can contain herbal ingredients, the product should be 
sold in a dose form (Art. 2.a) (25), and an allowed health claim should address the 
relationship between food and health and cannot claim to prevent, treat or cure 
a disease (Art. 6.2) (25). 

Both in Australia and Canada, a separate legal framework for products on the 
‘borderline’ of food and medicines is developed as discussed in the previously 
described HMPs section (section ‘herbal medicines’). 

In the USA, EU, New Zealand and India dietary supplements should be marketed 
in dose form (Art. 2.a) (25,83–85). In the Indian regulation, dietary supplements 
are referred to as nutraceuticals (84,86). These nutraceuticals can however not 
claim to treat, cure or prevent disease. Dietary supplements may be named nu-
traceuticals for marketing purposes in the USA, but are legally considered to be 
food products (85,86).

In China and Japan, there is no separate legislation dealing with dietary supple-
ments and therefore no specificities on the dose form are given (87–89). Dietary 
supplements are considered food products that are beneficial to the human 
body, products which are all regulated as ‘health foods’. In Japan, three catego-
ries of foods with health purposes are defined: (i) foods with specified health 
uses (FOSHU), (ii) foods with nutrient function claims and (iii) foods with function 
claims (87). Dietary supplements are categorised in either of these three catego-
ries, based on the beneficial effect described on the product. In China, ‘health 
foods’ are defined as products that claim to have a specific health purpose within 
nutrition legislation (87,88). In Japan and China, botanicals can be used in health 
foods and medicinal health claims on these products are not permitted. 

6.3.2.2 Health claims on herbal dietary supplements
In the EU, health claims are defined as voluntary statements that suggest a 
relationship between the food or one of its constituents and health (Art. 2.2.5) 
(29). Previous research showed that international variations exist in both the 
definition of such claims as well as the requirements for substantiating these 
claims (9). 
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In Australia and Canada, HDSs and their potential claims are regulated under 
the same legal framework as HMPs (section ‘herbal medicines’). As depicted in 
Table 5, all other studied jurisdictions, allow the use of health claims on HDSs 
(83–85,90,91). In the EU, one of the main criteria for health claims is that such a 
claim cannot be a medicinal claim. As displayed in Table 4, in New Zealand, the 
USA, China, India and Japan, such claims are also not permitted. 

Table 4. Dietary supplement definition.

Country
Herbs in dietary 
supplements

Product is in a 
pharmaceutical formation

Health claims exclude 
medicinal claims

EU ü ü ü

Australia ü û û

New Zealand ü ü ü

USA ü ü ü

Canada ü û û

India ü ü ü

China ü û ü

Japan ü û ü

The table displays per country whether the legal definition includes specific aspects from the European 

Union’s definition of dietary supplements and health claims. Herbs in dietary supplements: dietary supple-

ments may contain herbs. Product is in dose form: the product is sold in dose form such as pills, capsules, 

powders and sachets. Health claims exclude medicinal claims: the allowed health claim on the product can-

not be medicinal, as in referring to the treatment, prevention, cure or mitigation of a disease. 

In all studied jurisdictions, herbal ingredients can be used in dietary supplements (49,50,83–85,87). Apart 

from Canada and Australia, legislation in all countries specifically excludes medicinal claims from the al-

lowed claims for marketing purposes of the product (83–85,89,90).

Table 5. Health claims on dietary supplements.

Country Health claim on dietary supplement

EU ü

Australia N/A

New Zealand ü

USA ü

Canada N/A

India ü

China ü

Japan ü

The table presents whether the legal framework allows for health claims to be used for labelling and/or 

marketing purposes. 
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6.3.2.3 Evidence on traditional use to substantiate health claims on herbal dietary 
supplements
Table 6 demonstrates the possibility for a health claim to be substantiated with 
evidence on traditional use and, if defined in the legislation, presents which data 
is required to substantiate the efficacy. 

In New Zealand and Australia, health claims on food products are regulated by the 
Food Standards Australia New Zealand (92). Dietary supplements including HDSs 
are however exempted from this legislative agreement (87). It is not specified 
in the regulation on dietary supplements in New Zealand whether health claims 
are allowed on these products. Henceforth, it is not defined what evidence is 
required to substantiate health claims on HDSs (83). The competent authority 
responsible for the evaluation of these products did also not issue a guidance 
document on the subject. The therapeutic and health advertising code provides 
rules for advertising with health benefits (93). These guidelines do state that 
evidence on traditional use is recognised as supportive, but it does not define 
the type of evidence that should be considered in that respect. In Australia, HDSs 
are regulated by the Therapeutic Goods Regulation as ‘complementary and al-
ternative medicines’ (section ‘herbal medicines’). In India, the regulation dealing 
with dietary supplements specifies that the scientific literature available should 
be considered, and specifically described that this includes official traditional 
texts (84). 

Table 6. Substantiation of health claims on herbal dietary supplements with traditional evidence.

Country Health claim approval based solely on 
traditional use

Required evidence

EU ûb N/A

Australia N/A N/A

New 
Zealand

üa “Health benefits must be supported by 
scientific or traditional substantiation”

USA û N/A

Canada N/A N/A

India ü “official traditional texts”

China û N/A

Japan û N/A

The table displays if the substantiation of a health claim can be based solely on traditional evidence and, if 

possible, what evidence is required. 
a Based on the therapeutic and health advertising code.
b Not currently allowed, the evaluation of botanical health claims is on hold.
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In the USA, China and Japan, evidence on traditional use is not considered suf-
ficient to substantiate a health claim (90,91,94). 

6.4 Discussion

This study aimed to determine the role of ‘evidence on traditional use’ in the 
substantiation of efficacy of HMPs and HDSs and its potential applicability 
in the EU. The analysis presented in the results section provides insights into 
detailed aspects of the international legal frameworks. Within this section, the 
assessment of the applicability of these international legal frameworks to the 
European situation is further discussed. 

6.4.1 Comparison of international legal frameworks to the European 
situation 
HMPs are regulated as a separate category in all analysed legal frameworks (Table 
1). In the USA, HMPs are considered a special category of dietary supplements, 
and are therefore not, as in the EU, part of pharmaceutical legislation (8). In the 
USA, botanical products are regulated under various legal frameworks, however 
are not given any special status in these frameworks (56). In New Zealand, HMPs, 
referred to as herbal remedies, do not require pre-market approval when the 
intended use of the product is not stated on the product (53,57). The European 
legal framework on pharmaceuticals does not allow for medicines, including 
HMPs, to be placed on the market without pre-market authorisation (Art. 6.1) 
(23). It could jeopardise public health, when ineffective or dangerous substances 
are given to consumers, which would be a violation of Art. 168 on public health 
in the Treaty on the Functioning of the European Union1. Implementation of the 
New Zealand exceptions for herbal remedies would therefore conflict with the 
current European legal framework. 

HMPs can be part of Indian, Chinese and Japanese traditional medicinal systems. 
These systems are based on ancient theories and so HMPs are considered effec-
tive and safe when described in the systems’ medicinal books (8,43,44,55). In the 
EU, THMPs are not based on a traditional medicinal system, but rather have to 
proof efficacy by demonstrating a tradition of use over at least one generation, 
defined as 30 years of which 15 in the EU (Art. 16c.1.c) (24). Hence, historical 
medical books can be used as supportive evidence, but they are in the EU legally 
not considered sufficient to substantiate efficacy of THMPs. Implementation of 

1  Consolidated version of the Treaty on the Functioning of the European Union. Part 3. Title 14 Public 
Health. Article 168.
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the approach as applied in these countries would require the acknowledgement 
of ancient medical books as providing sufficient evidence for substantiating the 
efficacy. As cultures vary between Member States, acknowledging one ancient 
medical theory through supranational legislation might not be possible across 
all Member States. 

Although efficacy of HMPs can be substantiated by a long history of use in dif-
ferent jurisdictions with traditional medicinal systems as well as the EU, evidence 
required to demonstrate the long history of use however differs substantially 
between these jurisdictions. 

In India, the USA and New Zealand, the legal definition of dietary supplements 
is comparable to the definition used in the EU: dietary supplements may contain 
herbs, the product is sold in dose form, and no medicinal claims are allowed on 
these products (Table 4). There is no specific regulation dealing with nor defining 
dietary supplements in Japan and China. Dietary supplements are regulated as 
‘health foods’ which include all food products that have beneficial effects on 
health (87,88). 

All studied countries are shown to allow health claims on dietary supplements 
(Table 5). Only in New Zealand and India such claims can be substantiated with 
evidence on traditional use (Table 6). In India, the requirements for such evidence 
are defined in the regulation on dietary supplements. In New Zealand however, 
this is only specified in a guidance document published by a self-regulatory au-
thority on good advertising practise (84,93). Both regulations do not define what 
evidence on traditional use entails. In 2017, the New Zealand Parliament was on 
the verge of enforcing a new law on dietary supplements: the Natural Health 
and Supplementary Products bill (95). This regulation aimed to regulate HDSs, 
dosed botanical products with health benefits and for which medicinal claims 
are specifically excluded. The bill however lapsed, and was not picked up by the 
newly instated government after elections (95). In the proposed regulation, 
the substantiation of health benefits of these ‘natural health and supplemen-
tary products’ was stated to be potentially based on empirical studies but also 
through evidence on traditional use (96). Similar to the Indian regulation, no 
further specificities were provided on the data that would constitute evidence 
on traditional use. Because the regulation lapsed and was not picked up by the 
new government, it never entered into force. 

In the EU, Commission Regulation 353/2008 defines more detailed requirements 
regarding the substantiation of health claims (97). Art. 5 of this Commission 
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Regulation describes that the evidence should constitute human studies. Art. 
15 of the NHCR describes the responsibility of EFSA to conduct the scientific 
assessment of the provided evidence on a putative health claim (26,29). EFSA 
should additionally, in accordance with Art. 15.5 of the NHCR, provide guid-
ance for the applicant in order for them to prepare the application, and this 
guidance document was published in 2007 for the first time and specifically 
addressed the requirement of human data to support the putative health claim 
(29, 98). Hence, accepting evidence on traditional use would require a revision 
of the implementing rules in Commission Regulation 353/2008. EFSA would be 
requested to publish additional guidance documents describing the required 
data for substantiating a health claim with evidence of traditional use. Next to 
defining to accept evidence on traditional use, it should also be determined and 
communicated what type of data should be provided to substantiate a health 
claim with evidence on traditional use. Communicating the requirements for 
substantiating a health claim is important, as previous unclear communication 
of the requirements has been observed to have negatively impacted functional 
food innovation (99). 

Whereas this study focusses on substantiating the efficacy of HDSs and HMPs, 
previous research showed that other aspects of health claim authorisation pro-
cedures also differ across international jurisdictions (9). Similar to the EU, the 
legal framework of the USA, for example, does not provide the possibility to 
substantiate efficacy of HDSs with evidence on traditional use (Table 6). Oppo-
site to the EU, the USA’s legal framework does not require pre-market approval 
procedure for health claims on dietary supplements (85,100). Whenever a com-
pany wants to display the health benefit of the product on its label, merely a 
notification needs to be made to the Food and Drug Administration. This differs 
from the EU, where only previously approved health claims can be used without 
notification, whilst all new claims need to be authorised by the EC based on a 
scientific assessment of EFSA. 

In Australia and Canada, botanicals are regulated by a separate law that deals 
with products on the border of food and pharmaceuticals, which is in contrast 
with the EU where botanicals are regulated in two mutually exclusive legal 
frameworks (49,50,101). These products can be presented to have claimed func-
tions comparable to EU health claims, as well as functions that are considered to 
be ‘medicinal’ in the EU. In the EU, the classification of botanicals as either food 
or medicinal product has been the subject of different European Court of Justice 
cases, of which one outcome is that whenever there is doubt, the product should 
be classified as a medicine (22). The classification in the EU is guided by the inten-
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tion to use the product. Resolving these difficulties related to the classification 
of products as either food or medicine would be the main benefit of implement-
ing the Australian and Canadian approach in the EU (22). The requirements for 
substantiating efficacy would then be similar for all products on the border of 
food and pharmaceuticals. Such products may be considered nutraceuticals and 
could henceforth be regulated as such (86). However, the clear legal separation 
of foods and medicine in the EU would need to be reconsidered before such a 
system could be implemented. 

Because the legal frameworks of Australia and Canada do include products that 
are in the EU referred to as HDSs, the evidence requirements to substantiate 
efficacy might be applicable in the EU as well. In Australia, efficacy of comple-
mentary and alternative medicines can be substantiated by approved pharmaco-
poeias or monographs, or by independent references in medical literature (54). 
In Canada however, efficacy should be substantiated by proving the product has 
been used for a specific purpose for over two generations (51). This is an ap-
proach similar to the EU’s procedure for THMPs, where in the EU the timespan is 
only one generation (30 years). Although differently defined, legal frameworks 
in both jurisdictions specifically describe what a ‘long history of use’ is. 

Furthermore, both Canada and Australia refer to European documents on the 
substantiation of efficacy of medicinal products in their own guidance documents 
(51,54,102). International authorities seem to consider the European guidance 
documents and procedures substantiating efficacy to be of the highest scientific 
standard and consequently partially base their procedures on these. This may be 
an indication that the implemented procedures in the EU are considered to be of 
high quality. 

6.4.2 Differences within the European Union
Whilst this study aims to identify potential solutions to the current impasse in 
assessing the efficacy of HDSs in the EU by reviewing international legal frame-
works, the EU’s legal framework on botanicals itself already allows for differ-
ences between the Member States. This is mainly due to the objective of the 
different legislative acts in the EU, and the apparent similarities between HDSs 
and THMPs. 

The first difference arises from the different legislative acts that regulate bo-
tanicals. HDSs are regulated by the Food Supplement Directive and their claims 
are dealt with in the NHCR (25,29). Whereas a Regulation is legally binding in its 
entirety, a Directive determines the achievements that should be legally accom-
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plished, whilst Member States are to decide upon the methods for achievement 
themselves22. As a result, the Food Supplement Directive specifies the achieve-
ments that should be accomplished by a Member State, including the information 
that should be displayed on the label of a dietary supplement. It however also al-
lows for differences between Member States, exemplified by additional require-
ments for marketing food supplements that are demanded by German national 
law (103). Additionally, rulings of the European Court of Justice established that 
it is the responsibility of the Member State to determine whether the product 
is considered a food or a pharmaceutical within their Member State, by taking 
their cultures and beliefs into account (22). This allows for differing prescrip-
tion states between Member States, whereas the mutual recognition principle 
should allow for a product marketed in one Member State to be also allowed 
on other Member States’ markets33. The potential differences in Member States 
together with the current impasse surrounding botanical health claims has led to 
initiatives within Member States to further harmonise the regulation of botani-
cals (104). An example of such an initiative is BELFRIT: a collaboration between 
Belgium, France and Italy that aims to harmonise the regulation of botanicals as 
food, and is on the verge of establishing a list of botanicals which can be safely 
used (105). Within the BELFRIT project, the evaluation of a botanicals’ health 
effect is however not discussed and, the list itself is not legally binding (105). It 
can nevertheless serve as a starting point for the harmonisation of regulating 
HDSs between Member States. 

As medicinal products are regulated by a European Directive, several steps in the 
authorisation procedure of medicinal products remain the responsibility of the 
Member States (Art. 6) (23). In the EU, the prescription status of the new medici-
nal products is determined after the product is authorised for marketing, and is 
the responsibility of the Member States (77). As a result, the prescription status 
may differ between Member States, as they base this prescription status on, for 
example, the culture in that particular Member State. The authorisation of clini-
cal trials for assessing the efficacy of new medicines is not part of the centralised 
procedure (77). It is the responsibility of the Member State to authorise a clinical 
trial that is conducted to study new medicines. Because of differences between 
Member States’ procedures in this matter, a new Regulation was established and 
is expected to take effect from 2019 onwards (Art. 4) (82). This new Regulation, 
Regulation 536/2014, aims to increase centralisation of the authorisation of 
clinical trials for medicinal products, and therefore develops a portal in which au-

2 2 Consolidated version of the Treaty on the Functioning of the European Union. Title 1. Chapter 2. 
Section 1 Legal acts of the Union. Article 288. 

3 3 Consolidated version of the Treaty on the Functioning of the European Union. Part 3. Title 2. Chapter 
3 Prohibition of quantitative restrictions between Member States. Articles 34-36. 
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thorisation applications done in individuals Member States should be submitted 
(106). This new procedure aims to prevent unnecessary duplicate (Art. 78.5) (82). 
It should however be carefully considered that only clinical trials for medicinal 
products are subject to the new procedures, but not other clinical trials done 
conducted on for example, food products. These clinical trials are still subject to 
the rules and regulations of the individual Member States.

The second complicating aspect of the EU’s legal framework on botanicals is 
that botanical products sold as dietary supplements and THMPs seem to be very 
similar. HMPs are considered to be comparable to HDSs as HMPs substantiated 
with evidence on traditional use should, like food products, not cause any harm 
(19). In the EU two types of medicinal product are identified (5,21). Products 
with observed pharmacological functions are considered ‘medicinal product by 
function’ (21). THMPs are included in the other category: products that present 
a pharmacological function on the label, and are therefore considered ‘medicinal 
products by presentation’ (21,22). 

For HDSs, separate regulations account for the safety and the efficacy (26,27,29). 
This is different from the legal framework of pharmaceuticals, as for these 
products a risk-benefit analysis will be conducted (Art. 19), and marketing au-
thorisation will be given when eventually the benefits outweigh the risks (23). 
The amending Directive of THMPs, Directive 2004/24, specifies however that 
these products allow for use without supervision of a medical specialist, which 
is argued to mean that THMPs are ‘medicinal products by presentation’ (Art. 
16a.1.e) (19,24). Together with the requirement that THMPs should be safe, this 
aspect makes the author regard Directive 2004/24 to be similar to food law, and 
therefore THMPs comparable to HDSs (19).

Additionally, the conditions of use of THMPS have been argued to be more alike 
the health claims allowed on food products, rather than medicinal claims on the 
treating, curing or preventing a disease (39). Anton et al (2013) exemplify this 
with Melissa officinalis L. leaf: it is used as a THMP for “relief of mild symptom 
of mental stress and to aid sleep”, and as a HDS for “alleviation of psychological 
stress and maintenance of normal sleep” which EFSA considers to be beneficial 
physiological effects (39). 

Finally, not amending the NHCR is expected to lead to negative evaluations for 
the majority of the claims that are currently on hold. This is thought to negatively 
impact the market of dietary supplements (39). It should however be considered 
that one of the recitals of the NHCR indicates that the principles of that Regula-
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tion should be equal for all submitted claims (19,29). When amending the Regu-
lation, differences will occur between the substantiation of different products 
that are all regulated as foods. 

The EC started with the evaluation of the European Regulations, under the REFIT 
programme, which includes an evaluation of European food law (33). The current 
impasse on health claims on HDSs is one of the focus points of this evaluation 
(33). During this evaluation, an opportunity will be given to involved stakehold-
ers to give their insights on the issue. Former differences between Member 
States in the regulation of HMPs, led to the adoption of the simplified procedure 
for THMPs: allowing evidence on traditional use to substantiate traditionally 
recognised effects of THMPs (24,107). It has been argued that because of the dif-
ferent procedures for dietary supplements in Member States, the NHCR should 
be amended likewise (19). 

6.4.3 Potential future European approaches 
The EC has proposed two solutions for the current impasse on botanical health 
claims: (1) resume the evaluation, using the same requirements as used for the 
substantiation of all other health claims; or (2) recognise botanicals as a special 
category and subsequently adjust the requirements for the substantiation of 
botanical health claims (108). The second option would however require revision 
of the NHCR, as the Regulation is currently aimed to set similar requirements 
for all health claims (Art. 1) (19,29). The analysis of the international approaches 
as presented in this paper indicates that there are two other possibilities. 
Firstly, products on the ‘borderline’ of foods and pharmaceutical products can 
be regulated as being one category, as observed in Canada and Australia (49,50). 
Previous research has been suggesting this approach, referring to it as nutra-
ceuticals (4,86). This approach would resolve the difficulties in categorisation 
of botanicals as foods or pharmaceutical products (22). It does however require 
major revision of the legal frameworks of both foods and pharmaceuticals, as 
these are currently mutually exclusive (5,22). 

The second possibility is to ‘split’ the NHCR, and consequently having special 
consideration for botanicals and potentially other substances for which efficacy 
can be substantiated with evidence on traditional use, as observed in Canada 
and in Directive 2004/24 on THMPs. Although it would require an amendment of 
the NHCR, the THMP Directive has shown it is possible to differentiate between 
products in one legal framework (24,107). 
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6.4.4 Strengths and limitations
This study is the first to review efficacy substantiation with evidence on tradi-
tional use, a highly debated topic in both science as well as politics. By focussing 
solely on this specific part of the legal framework, the results are detailed and 
concise and provide a solid base for future research and policy on the use of evi-
dence on traditional use in legal frameworks of food and pharmaceuticals. The 
substantiation of efficacy is however merely a part of the total legal frameworks 
of food and pharmaceuticals, and because of the specific focus on evidence on 
traditional use, the results do not stand alone. They should rather be considered 
in the context of the other aspects defined in the legal frameworks, such as the 
marketing authorisation procedure of HDSs and HMPs including the substantia-
tion of safety. 

Additionally, the study entails only seven jurisdictions, and is therefore not a 
global review. As one of the research objectives was to compare the international 
legal frameworks to the EU, the inclusion criteria were set to include jurisdictions 
relevant for the comparison, and so comparability of a jurisdiction to the EU’s 
supranational system or consumption data of countries were decisive for inclu-
sion in the study. The study on the consumption of botanical products in Europe 
only included six Member States, and it has shown that not all Member States 
have an equal percentage of the population consuming botanical products. The 
selected percentages might therefore not be reflective of all Member States. 

6.5 Conclusion

This study aimed to determine the role of evidence on traditional use for the sub-
stantiation of efficacy of botanicals in dietary supplements (foods) and pharma-
ceutical products in international jurisdictions. Additionally, these international 
approaches were used to study the current European situation where an impasse 
has arised on substantiating health claims on botanical food products. In the EU, 
the legal frameworks of foods and pharmaceuticals are mutually exclusive; a 
product is either food or medicine where, when there is doubt on the status of a 
product, the medicine prevails (5,22). 

Similar to the EU, evidence on traditional use is sufficient to substantiate the 
efficacy of HMPs in Australia, Canada, India and China (43,51,54,55). In New 
Zealand, the USA and Japan, substantiation of efficacy requires either clinical 
evidence or is not required for marketing authorisation at all (8,44,53). 
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For HDSs, substantiation their efficacy with evidence on traditional use is only 
sufficient in India and New Zealand (84,93). However, it is not conclusive which 
data is considered to be evidence on traditional use. In Canada and Australia, 
all products on the ‘borderline’ of foods and pharmaceutical products are regu-
lated in one legal framework (49,50). In Canada, where there is one regulation 
which deals with all natural products on the ‘borderline’ of food and medicine, 
evidence on traditional use is sufficient for the substantiation of efficacy and 
entails data on the use of the product across two generations (51). Considering 
the regulation on natural health products includes products that in the EU would 
be considered food, this provides an indication that substantiation of health 
claims with evidence on traditional use is possible. 

Based on the presented analysis and on the discussion paper, four potential fu-
ture approaches have been identified: (i) continuing the evaluation of botanical 
health claims without changes; (ii) continuing the evaluation of botanical health 
claims but accepting evidence on traditional use; (iii) regulating all botanicals as 
one category of products on the ‘borderline’ of foods and pharmaceuticals and 
therefore regulate them under one separate legal framework; or (iv) splitting 
the NHCR as to identify two separate categories of food products. Except for the 
first option, all require major revisions of the legal framework of foods or even 
foods and pharmaceuticals. 

The multiple European Court of Justice cases and the observed similarities 
between HDSs and THMPs indicate that the definition and classification of bo-
tanicals as foods or pharmaceutical products remains difficult. It can therefore 
be concluded that clarification whether botanicals should be regulated as food 
or pharmaceuticals is necessary. A complete reform of the legal framework for 
food and pharmaceuticals should be considered to either regulate all substance 
that are beneficial for health (being food and pharmaceuticals) as one compre-
hensive category, or to specify a third category for produce on the borderline 
of food and pharmaceuticals. This will aid in determining what the best future 
approach for botanicals may be. 
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Abstract

The rejection of many putative health claims in Europe is assumed to have nega-
tively affected functional food innovation. This study analysed the influence of 
Article 13.1 health claims review procedure on the perception of functional food 
innovation. 

The analysis of all scientific opinions related to antioxidants and a subsequent 
qualitative review of five scientific dossiers reveals that the evaluation by the 
European Food Safety Authority was not conducted consistently, as the Author-
ity did not follow their own procedure. Several submitted scientific dossiers 
however also contain studies unrelated to the proposed health claim. 

By not following their own procedure, the European Food Safety Authority has 
created uncertainty regarding health claim evaluations. This uncertainty pres-
ents a risk for food companies and impacts future investments for research and 
development of new functional food products. Although published guidance 
documents have partially clarified the evaluation process, further standardisa-
tion and clarification will benefit functional food innovation. 
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7.1 Introduction

Food innovation is important in small and medium enterprises (SMEs): a large 
part of the total profits of SMEs originates from strategically developed novel 
products (1). Food innovation gives rise to high industrial financial costs due to 
the required research and development (2). The majority of food businesses are 
SMEs and although innovation is of importance for all food companies, the high 
financial burden generally impacts SMEs as these companies do not have large 
research and development budgets. Food innovation is driven by food products 
contributing to improving health, also known as functional foods (1,3). Although 
functional foods are not defined legally, scientific literature regards these prod-
ucts to be providing additional benefits beyond the general benefits of nutrient 
intake and satisfaction of hunger (4,5). 

In Europe, the use of statements on health benefits for marketing purposes is 
regulated under the Nutrition and Health Claim Regulation (NHCR), which re-
quires that the suggested health benefits of foods are scientifically proven (Art. 
6.1) (6). The NHCR aims to protect consumers from misleading, and to harmonise 
the internal market throughout the European Union. A secondary objective of 
the NHCR is to stimulate food innovation (7). 

The NHCR defines a health claim as any voluntary statement that refers to the 
relationship between food and health (Art. 2.2.5) (6). Three categories are speci-
fied: the general function claims, which can be based on generally accepted (Art. 
13.1) or newly developed scientific evidence (Art. 13.5); reduction of disease risk 
claims (Art. 14.1a); and claims referring to children’s development and health 
(Art. 14.1b) (6). This paper focusses on the Art. 13.1 claims, which had to be sub-
mitted to the EC by January 2008 (6). These claims were subsequently sent to the 
European Food Safety Authority (EFSA), who performed a scientific evaluation 
of the evidence on the proposed claim (8). As described in previous analyses of 
the evaluation procedure by EFSA, this evaluation involves three criteria: (1) the 
bioactive substance is sufficiently characterised, (2) the proposed claim should 
comprise a beneficial physiological effect and (3) a cause and effect relationship 
between the bioactive substance and the beneficial physiological effect should 
be established (9,10). As the assessment procedure follows this specific order 
of evaluating these criteria, when a criterion is not evaluated with a positive 
outcome, the assessment is discontinued (11). 

The outcome of this risk assessment is published in a scientific opinion. The as-
sessment’s results constitute the main element for the EC when deciding upon 
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the authorisation of the health claim (12). A total of 44,000 claims were submit-
ted to the EC in January 2008. These were clustered by the EC to 4,637 claims, 
and after evaluation of 2,758 of these claims, only 222 were authorised for use 
in December 2012(9), by the entry into force of Regulation 432/2012, also known 
as the positive list (Art. 1) (13). Foods containing antioxidants were, at time of 
submission of the health claims, regarded as promising functional foods (14,15). 
In January 2008, 230 claims on antioxidants were proposed. After evaluation 
by EFSA, only eight claims received a positive opinion and were subsequently 
authorised (9). 

Previous studies have investigated the influence of the NHCR on the food 
industry by determining the industry’s perception. Interviews with industry 
stakeholders showed that industrials perceived the NHCR to have a negative 
influence on food innovation (12). Industrials expressed i.a. that investments 
are considered risky as the chance of getting a health claim authorised is small. 
Other research has identified that the required complex wording of claims, a 
lack of transparency of the evaluation process and limited financial resources of 
the company are the main challenges for the industry with regard to the NHCR 
and food innovation (16–18). Moreover, the NHCR is described to affect company 
strategies: companies more often use the product follower strategy, in which 
products that are already on the market are copied, or claims are used that were 
already authorised (7). 

Whereas previous studies focussed on the stakeholder perceptions, the cur-
rent study considers the influence of EFSA’s Art. 13.1 health claim assessment 
procedure on the perception of future functional food innovation. To this end, 
the scientific opinions were analysed to determine the main determinants for 
a negative opinion by EFSA and analyse the consistency of the evaluation pro-
cedure. Subsequently, underlying scientific dossiers were reviewed to further 
explore the assessment procedure conducted by EFSA. 

7.2 Methodology

To study the consistency of the evaluation procedure and to determine the most 
frequently used reasons for objection all scientific opinions were studied which 
present outcomes of submitted health claim evaluations on oxidative stress and 
related physiological conditions. Secondly, underlying submitted scientific dos-
siers of a selection of opinions were analysed in-depth by means of qualitative 
reviews, to further explore how dossier were evaluated exactly.
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7.2.1 Scientific opinion collection
All the EC’s requests to EFSA for scientific and technical advice are publicly avail-
able in the register of questions, which contains both identification numbers for 
questions related to health claim evaluations, as well as EFSA’s scientific opin-
ions in which the outcome of the evaluation is published (19). The initial search 
strategy used in the register of questions was ‘antioxidant’ within Food Sector 
Area: ‘Health Claims Art 13/2’, which refers to Art. 13.1 health claims. To prevent 
incomplete analyses, additional searches were conducted with the keywords 
‘oxidative stress’, ‘oxidative’ and ‘ageing’. Claims related to ageing were only 
taken into consideration when the claim was related to the ageing of cells. Scien-
tific opinions explicitly mentioning that a cause and effect relationship had been 
researched and reported upon in a previous scientific opinion, were excluded.

7.2.2 Data collection from scientific opinions on antioxidant health 
claims
For the analysis, data was collected from all scientific opinions on submitted 
antioxidant health claims. The terminology as used by EFSA was used in both the 
collection and the analysis of the data. The following information was obtained 
from the scientific opinions: 
(I) Date of publication, to provide information on changes in the procedure 

over time.
(II) Number of studies included in the scientific dossier, used to determine the 

size of the various scientific dossiers.
(III) Bioactive substances of interest and the related proposed claims.
(IV) Outcome of the three criteria upon which an evaluation is based: (1) bioac-

tive substance, (2) beneficial physiological effect and (3) cause and effect 
relationship between substance and health benefit. 

(V) Wording used by EFSA for criterion 2 (beneficial physiological effect), to 
determine the communication of EFSA towards the applicant. 

(VI) For scientific opinions with a negative evaluation, the specifications used to 
describe any missing scientific evidence consequently resulting in a nega-
tive evaluation of one of the three criteria were obtained. Figure 1 displays 
for the evaluation procedure the possible specifications for rejection per 
criterion. Not all specifications immediately lead to rejection: animal studies 
and in vitro studies can for example be used as supportive evidence, but they 
clarify why the scientific evidence is not explicitly supporting the proposed 
health claim. 
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7.2.3 Data analysis

7.2.3.1 Consistency
The collected data was based upon the requirements in the guidance documents 
provided by EFSA and collected systematically (10). The systematic collection 
provides insights into whether all published health claim evaluations are con-
sistently conducted and reported. As the data collection was based on EFSA’s 
published guidance documents, subsequent analysis evaluated whether the 
evaluation procedure was based on EFSA’s set standards. 

7.2.3.2 Assessment of the rejection criterion and specifications 
As the analysis does not only include health claims related to the protection 
from oxidative damage but includes all physiological conditions related to oxida-
tive stress, the claims were categorised in one of eight physiological conditions 
based on EFSA’s terminology, being: ‘ageing of cells’, ‘cardiovascular’, ‘immune 
system’, ‘inflammatory reactions’, ‘oxidative damage/antioxidant’, ‘UV-induced 
oxidative damage’, ‘vision’, and ‘other oxidative stress-related physiological con-
ditions’. These conditions were identified according to physiological processes 
associated with oxidative stress, as exemplified in the role of reactive oxygen 
species in the NF-kB pathway and in the development of atherosclerosis (20,21). 

A descriptive statistical analysis was conducted to distinguish the evaluation cri-
terion upon which most putative health claims received negative opinions. First, 
the totality of claims was analysed based upon the three evaluation criteria as 
described. Health claims of which the evaluation outcome of criterion 1 (bioac-
tive substance) was missing in the scientific opinion were categorised separately. 
The analysis resulted in percentages defining the proportion of the total claims 
rejected on the specific criterion (section ‘evaluation criteria). 

After assessing the total number of claims, the health claims categorised per 
physiological condition were analysed likewise. 

Subsequent to the analysis on the evaluation criteria, argumentation to reject a 
claim on one of the three criteria, here referred to as specifications, was studied. 
As in the initial analysis, first the totality of claims was studied followed by the 
separate categories on the physiological conditions. In order to determine the 
relative importance of a specification, the number of health claims that was 
given a certain specification was compared to the total number of claims. 
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7.2.3.3 In-depth interpretation of the health claim evaluation
A subset of scientific dossiers that underlie a scientific opinion was analysed 
qualitatively to gain in-depth understanding of the evaluation procedure of the 
submitted scientific dossiers. 

7.2.3.3.1 Dossier selection
The five dossiers were selected based upon the outcomes of the scientific opin-
ion analysis by selecting dossiers of health claims that were of average size and 
of which the evaluation outcome was published in the years 2009-2011 (22–25). 

Two dossiers with the same bioactive substance, kaki fruit, were chosen, of which 
the evaluation outcome of criterion 1 (bioactive substance) was published for 
one but not the other (22,24). Although, this was also observed for two other 
selected dossiers with honey as bioactive, when the evaluation outcome of the 
bioactive substance was published, kaki fruit was considered a bioactive sub-
stance whereas honey was not (22,24,25). One additional dossier was selected 
with cocoa flavanols as bioactive substance, also because of the later authorisa-
tion of an Art. 13.5 health claim with that same bioactive substance (13).

7.2.3.3.2 Collection of references in the selected dossiers
The reference lists of the dossiers submitted to substantiate the selected 
proposed health claims were obtained from the EFSA website and all studies 
presented in these lists were collected (26). Only full text English studies were 
taken into consideration for the analysis. 

Table 1. Selection of dossiers.

Health Claim Criterion 1 Criterion 2 Criterion 3

Honey and antioxidant properties û - -

Honey and protection of DNA proteins and lipids 
from oxidative damage

N/A ü û

Kaki fruit and maintenance of vision ü ü û

Kaki fruit and protection of DNA, proteins and 
lipids from oxidative damage

N/A ü û

Cocoa flavanols and protection of lipids from 
oxidative damage ü ü û

The table displays per dossier the criterion the health claim is rejection upon which was the base for se-

lecting the scientific dossier for the qualitative analysis. Criterion 1: the bioactive substance is sufficiently 

characterised. Criterion 2: the proposed claim is a beneficial physiological effect. Criterion 3: a cause and 

effect relationship has been established between bioactive substance and beneficial physiological effect. 
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Various scientific opinions describe the evaluation of a health claim which was 
subject of several submitted scientific dossiers. For these evaluations, EFSA com-
bined the scientific dossiers and in the scientific opinion, references were made 
to studies from all scientific dossiers under review. All referred studies, including 
studies that were not part of the original dossier, were taken into account for 
this in-depth analysis. Some scientific opinions referred to scientific literature 
discussing the appropriate biomarkers for oxidative stress, and were therefore 
not explicitly related to the health claim itself. These references were excluded 
from the analysis. 

7.2.3.3.3 Data collection and analysis
Scientific dossiers referred to both original research articles and other scientific 
sources such as review articles and books. The methodological requirements for 
studies supporting a health claim are described in the guidance documents pub-
lished by EFSA (27,28). The types of data collected from the obtained references 
are based on these methodological requirements. From the original research 
articles, the following information was obtained: (I) objective of the study; (II) 
summary of the study results; and (III) methodology of the conducted study. Oth-
er scientific sources were analysed based on: (I) the objective; (II) the bioactive 
substance of interest or another main subject (being e.g. a disease or condition); 
(III) details on how information was obtained; (IV) types of studies used to review 
the subject; and (V) the overall outcome of the review according to the authors. 
The systematic review of the studies alongside the requirements described in 
the published guidance documents provides understanding as to why studies 
were not regarded to be substantiating putative health claims, which allows for 
a deeper understanding of the evaluation procedure conducted by EFSA. 

7.3 Results

7.3.1 Consistency of the evaluation procedure
The 557 questions excluding duplicates resulting from the search strategy, were 
answered in 53 scientific opinions (Figure 2). Since in one scientific opinion mul-
tiple questions of the EC can be answered, the number of questions exceeds the 
number of scientific opinions. 

7.3.1.1 High numbers of claims evaluated in one scientific opinion
Various scientific opinions encompass evaluations of multiple proposed health 
claims. Some scientific opinions combine proposed claims on the same bioactive 
substance and the same beneficial physiological effect resulting in one overall 
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conclusion on one health claim. However, other opinions evaluate different bio-
active substances related to one beneficial physiological effect. 

Scientific opinion numbers 1489, 1752 and 1799 are examples of opinions 
displaying the evaluation outcome of high numbers of substances for a few 
beneficial physiological effects (24,29,30). Scientific opinion 1489 presents one 
evaluation outcome of 145 different substances and their relation to the protec-
tion of DNA, proteins and lipids from oxidative damage. For all these putative 
health claims the evaluation of criterion 1 (bioactive substance) was unavailable 
and they were rejected upon criterion 3 (cause and effect relationship), as the 
scientific dossiers did not reveal a cause and effect relationship (24).

7.3.1.2 Wording of the beneficial physiological effect 
The systematic analysis of the scientific opinions demonstrated that for some 
proposed health claims, the effect is considered to be a beneficial physiological 
effect, whereas for others the health claim may be a beneficial physiological 
effect. Maintenance of normal blood pressure for example is a beneficial physi-
ological effect, while improvement of endothelium dependent vasodilation may 
be a beneficial physiological effect (31,32). 

Throughout the evaluation of the Art. 13.1 claims, the wording of criterion 2 
(beneficial physiological effect) for oxidative stress related claims is shown to be 
changed from ‘protection of DNA, proteins and lipids from oxidative damage is 
a beneficial physiological effect’ to ‘protection of DNA, proteins and lipids from 
oxidative damage may be a beneficial physiological effect’. The latest scientific 
opinion using ‘is’ was published in October 2009, the first using ‘may be’ was 
published in February 2010 (31,33). Scientific opinions provide a short explana-
tion on the beneficial physiological effect, which is identical in these scientific 
opinions, except for the words ‘is’ and ‘may be’. 

7.3.1.3 Defining the bioactive substance 
The bioactive substance honey was not considered sufficiently characterised, 
as the composition of honey can vary due to environmental factors (25). Kaki 
fruit is described to be sufficiently characterised (22). Additional information 
provided in the scientific opinion focussed on the species but does not describe 
the potential bioactive ingredient. 

When authorised by the EC, a health claim is included in Regulation 432/2012 
(Art. 1) describing authorised Art. 13.1 and Art. 13.5 claims (13). The regulation 
also presents the conditions of use for each claim. An example of the conditions 
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of use for the authorised antioxidant health claim of which the bioactive sub-
stance is not a mineral or a vitamin, is the claim ‘olive oil polyphenols contribute 
to the protection of blood lipids from oxidative stress’. The conditions of use 
are specified for the claim to only be used when 20 grams of olive oil contains at 
least 5 milligrams of hydroxytyrosol and its derivatives. Hence, the claim may not 
be used for other products also containing hydroxytyrosol (34). 

7.3.2 Quantitative analysis on rejection 

7.3.2.1 Evaluation criteria 
Descriptive statistics were applied to the total number 557 putative Art. 13.1 
health claims with a negative evaluation and the subsequent physiological re-
lated categories. The majority of the studied claims, 320 (57.5%), were related 
to oxidative damage or antioxidant activity. Figure 3 displays the descriptive 
analysis on the total number of claims of EFSA’s three evaluation criteria. 

Figure 3. Total claims: rejection per criterion.

The figure displays on which evaluation criterion a health claim application is rejected for the total number 

of antioxidant claims. Criterion 1: the bioactive substance is not sufficiently characterised. Criterion 2: the 

proposed claim is not a beneficial physiological effect. Criterion 3: A cause and effect relationship between 

bioactive substance and physiological effect has not been established. Criterion 1 N/A Criterion: the evalu-

ation outcome of criterion 1 was not published, the health claim is rejected on criterion 2. Criterion 1 N/A 

Criterion 3: the evaluation outcome of criterion 1 was not published, the health claim is rejected on crite-

rion 3. 
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Analysis of the claims categorised upon the oxidative stress related physiological 
conditions demonstrates that claims related to ‘ageing of cells’ and ‘inflamma-
tory responses’ are not considered to be describing a beneficial physiological 
effect (Table 2). Claims describing such effects were, irrespective of the evalu-
ation of criterion 1 (bioactive substance), rejected upon criterion 2 (beneficial 
physiological effect) and, hence, were never evaluated on a cause and effect 
relationship. 

7.3.2.2 Missing evaluation of criterion 1 
As displayed in Figure 3, in 67.5% of the total number of claims, EFSA’s assessment 
outcome on criterion 1 (bioactive substance) was not published. Categorisation 
(Table 2) shows that the majority of claims in the categories, ‘ageing of cells’, 
‘claims related to the immune system’, ‘inflammatory responses’, ‘oxidative 
damage/antioxidant activity’, and ‘other oxidative stress-related physiological 
conditions’, were not evaluated on this specific criterion. 

Comparing scientific opinions describing the evaluation of health claims with the 
same bioactive substance reveals that the missing evaluation of criterion 1 does 
not imply that the bioactive substance is considered sufficiently characterised. 
This is exemplified by health claims on honey and kaki fruit, which were evaluated 
in various scientific opinions (22,24,25,35). Three scientific opinions on health 
claims involving honey as bioactive substance were published in February 2010: 
the first scientific opinion evaluates criterion 1 with a negative outcome, but the 
second does not present this evaluation outcome (24,35). The third scientific 
opinion again presents the negative evaluation of the first criterion, the bioac-
tive substance (published in 2011) (25). In the example of kaki fruit, one scientific 
opinion does not present the evaluation outcome of criterion 1 (2010) and the 
other scientific opinion states (2009) that the bioactive substance is considered 
sufficiently characterised (22,24). 

7.3.2.3 Specifications for rejection 
Figure 4 shows the results of the rejection specification analysis (the argumenta-
tion to reject a claim on one of the three criteria).

Two out of 557 analysed health claims were given additional reason ‘the evidence 
was not accessible’, indicating that the majority of the studies presented in the 
scientific dossier were available for review by EFSA. 
Subsequent categorisation demonstrates that ‘ageing of cells’ and ‘inflammatory 
responses’ are never considered to be beneficial physiological effects (Figure 4). 
They were only provided with the specifications ‘not a beneficial physiological 
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Table 2. Oxidative stress related physiological conditions: rejection per criterion.

Category Evaluation criteria Rejected claims  (% of total)

Ageing
(19 = 100%)

Criterion 1 0 (0,0%)

Criterion 2 2 (10,5%)

Criterion 3 0 (0,0%)

Criterion 1 N/A, criterion 2 17 (89,5 %)

Criterion 1 N/A, criterion 3 0 (0,0%)

Cardiovascular
(36 = 100%)

Criterion 1 10 (27,8%)

Criterion 2 2 (5,5%)

Criterion 3 9 (25,0%)

Criterion 1 N/A, criterion 2 10 (27,8%)

Criterion 1 N/A, criterion 3 5 (13,9%)

Immune system
(70 = 100%)

Criterion 1 7 (10,0%)

Criterion 2 5 (7,1%)

Criterion 3 3 (4,3%)

Criterion 1 N/A, criterion 2 55 (78,6%)

Criterion 1 N/A, criterion 3 0 (0,0%)

Inflammatory responses
(8 = 100%)

Criterion 1 0 (0,0%)

Criterion 2 1 (12,5%)

Criterion 3 0 (0,0%)

Criterion 1 N/A, criterion 2 7 (87,5%)

Criterion 1 N/A, criterion 3 0 (0,0%)

UV-induced damage
(23 = 100%)

Criterion 1 1 (4,3%)

Criterion 2 0 (0,0%)

Criterion 3 20 (87,0%)

Criterion 1 N/A, criterion 2 0 (0,0%)

Criterion 1 N/A, criterion 3 2 (8,7%)

Oxidative damage / antioxidant 
activity
(320 = 100%)

Criterion 1 25 (7,8%)

Criterion 2 2 (0,6%)

Criterion 3 52 (16,3%)

Criterion 1 N/A, criterion 2 46 (14,4%)

Criterion 1 N/A, criterion 3 195 (60,9%)

Vision
(17 = 100%)

Criterion 1 3 (17,6%)

Criterion 2 0 (0,0%)

Criterion 3 12 (10,6%)

Criterion 1 N/A, criterion 2 0 (0,0%)

Criterion 1 N/A, criterion 3 2 (11,8%)
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effect’ or ‘not a health claim’, the latter being provided when a claim is indicat-
ing, for example, medicinal purposes of the substance. 

7.3.2.4 Studies not related to the health claim presented in the scientific dossier 
The analysis of the total number of claims showed that claims rejected upon 
criterion 3 (cause and effect relationship) were more often linked to the specifi-
cation ‘the evidence does not research a cause and effect relationship’ than ‘the 
evidence does not reveal a cause and effect relationship’ (Figure 4). Categorisa-
tion of physiological conditions related to oxidative stress demonstrates this 
observation in the categories ‘UV-induced oxidative damage’, ‘cardiovascular’ 
and ‘oxidative damage/antioxidant’. 

7.3.3 Interpreting the scientific opinions with the submitted scientific 
dossiers
Five proposed health claims were selected for the qualitative dossier analysis. 
Table 3 shows the composition of the scientific dossiers studied for this analysis.

7.3.3.1 Studies not related to the health claim presented in the scientific dossier
The in-depth scientific dossier analysis underlines the observation that the 
specification ‘the evidence does not research a cause and effect relationship’ 
was more often concluded rather than ‘the evidence does not reveal a cause and 
effect relationship’ (3.2.4) The studied scientific dossiers on kaki fruit and honey 
merely present studies not related to the proposed health claim: the studies in 
the two dossiers on kaki fruit do not research the effect of kaki fruit, but focus on 
lutein, zeaxanthin or a combination of both, on the proposed physiological effect 

Table 2. Continued

Category Evaluation criteria Rejected claims  (% of total)

Other related claims
(64 = 100%)

Criterion 1 13 (20,3%)

Criterion 2 2 (3,1%)

Criterion 3 12 (18,8%)

Criterion 1 N/A, criterion 2 36 (56,2%)

Criterion 1 N/A, criterion 3 1 (1,6%)

The table displays the number of health claims that were rejected upon each criterion, and its percent-

age of the total antioxidant claims. Criterion 1: the bioactive substance is not sufficiently characterised. 

Criterion 2: the proposed claim is not a beneficial physiological effect. Criterion 3: A cause and effect re-

lationship between bioactive substance and physiological effect has not been established. Criterion 1 N/A 

Criterion: the evaluation outcome of criterion 1 was not published, the health claim is rejected on criterion 

2. Criterion 1 N/A Criterion 3: the evaluation outcome of criterion 1 was not published, the health claim is 

rejected on criterion 3.
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7(36). One in vitro study is conducted on persimmon genotypes which includes 
kaki fruit (37). The scientific dossier on honey and its antioxidant properties 
mainly includes in vitro studies on the antibacterial properties of honey, not on 
the antioxidant activity of honey (36). One intervention study with buckwheat 
honey on antioxidant capacity of serum is presented, but this study did not use 
biomarkers considered reliable by EFSA (38).

7.3.3.2 Study design 
The dossier presenting studies on the effect of cocoa flavanols on the protec-
tion of lipids from oxidative damage demonstrates the importance of using the 
appropriate study design for health claim substantiation. The scientific dossier 
contains 26 human intervention studies (36). All studies researched the effect of 
either flavanols or chocolate on various outcomes. 

Table 3. Composition of dossiers.

ID 
number

Bioactive 
substance

Claim References 
in dossier

Reference 
not available 
in English

References 
not 
accessible

References 
reviewed

1159 Honey Antioxidant 
properties

37 1 4 29 original 
research articles
3 reviews

1321 Honey Protection of DNA, 
lipids and proteins 
from oxidative 
damage

3+8* 0 0 3 original 
research articles
0 reviews

1260 Kaki fruit Protection of DNA, 
lipids and proteins 
from oxidative 
damage

19 3 2 6 original 
research articles
8 reviews

1261 Kaki fruit Maintenance of 
vision

78 3 10 46 original 
research articles
19 reviews

1506 Cocoa 
flavanols

Protection of lipids 
from oxidative 
damage

54+1* 0 0 32 original 
research articles
23 reviews

The table displays the information on the health claims studied in the dossiers analysis. Included is also in-

formation on the availability of the references and the final numbers and types of references studied in the 

qualitative analysis. References which were not accessible include the studies which could not be obtained 

by the researcher, these were available for review by EFSA.

* The study was not mentioned in the dossier, but included in EFSA’s scientific opinion.
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The guidance document on oxidative stress-related claims describes the biomark-
ers for oxidative damage on lipids considered reliable by EFSA: F2a–isoprostanes 
in urine, oxidised LDL particles in blood, and phosphatidylcholine hydroperox-
ides in blood or tissue (27). In the dossier on cocoa flavanols, six studies used 
one of the biomarkers proposed by EFSA (39–44). Four of these six studies did 
not show statistically significant results (40–43). The other two studies describe 
a statistically significant difference between the intervention and the control 
group, of which one study was in heart transplant patients and one study used a 
bicycling ergometer to induce oxidative stress (39,44). In five out of six studies 
the biomarkers were measured in blood instead of urine. As the scientific opinion 
does explicitly specify studies not supporting a cause and effect relationship as 
they were conducted with biomarkers not considered reliable by EFSA, measur-
ing the biomarkers in a different medium than specified in the guidance did not 
contribute to the negative opinion (23).

The scientific opinion states that administration of cocoa flavanols shows an 
acute effect on the protection of lipids, but long-term effects are not substanti-
ated (23). 

7.4 Discussion

This study aims to identify the effect of EFSA’s evaluation procedure of Art. 13.1 
health claims on the perception of future functional food innovation. To this end, 
53 scientific opinions were analysed quantitatively and five of the scientific dos-
siers were studied in-depth. The scientific opinion analysis shows that the evalu-
ation was not always done according to the criteria EFSA states in their guidance 
document (10,45–47). The evaluation of large numbers of claims in one scientific 
opinion, not publishing the evaluation outcome for the bioactive substance and 
the changed wording for the beneficial physiological effect indicates the proce-
dure was not always followed. The limitations because the study design requires 
to be a randomised controlled trial (RCT) and the varying requirements for the 
characterisation of the bioactive substance, might add to the negative percep-
tion of the NHCR. On the contrary, the scientific dossiers submitted to EFSA to 
substantiate the proposed health claims, often present studies not related to 
proposed health claim.

7.4.1 Inconsistency in the evaluation process
The evaluation of high numbers of claims in one scientific opinion, the missing 
evaluation outcome of criterion 1 (bioactive substance) in many opinions, and 
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the varying wording for criterion 2 (beneficial physiological effect) have affected 
the perception of future functional food innovation of food business operators. 

Publishing the outcome of a high number of evaluated claims in one scientific 
opinion provides no clarity as to whether the provided specifications apply to all 
claims. When the evaluation does not indicate which elements are missing in the 
scientific dossier for a specific claim, future studies for health claim substantia-
tion might still lack these necessary elements. 

The majority of the reviewed health claims is shown to not include the evaluation 
outcome of criterion 1 (the bioactive substance), indicating this was not evalu-
ated by EFSA. The evaluation of criterion 1 is the first step in the assessment pro-
cess that EFSA uses to finalise their scientific opinion. If the bioactive substance 
is not considered sufficiently characterised, the evaluation process is terminated 
(11). Previous studies showed that food companies have invested additional 
resources in analysing the nutritional value of their products (48). Scientific 
opinions not disclosing the outcome evaluation of this bioactive substance, do 
not provide information on whether the substance is sufficiently characterised. 
Hence, if the analysis conducted by food companies has revealed potentially 
bioactive substances, these scientific opinions do not confirm nor deny whether 
this substance is sufficiently characterised. 

Finally, the terminology used to define the beneficial physiological effect differs 
between scientific opinions: the word ‘is’ (‘… is a beneficial physiological effect) 
is adjusted to ‘may be’. Some claims are phrased as ‘… is a beneficial physiologi-
cal effect’ whereas other are defined as ‘… may be a beneficial physiological 
effect’. For the health claim related to ‘protection of DNA, proteins and lipids 
from oxidative stress’, the wording of the beneficial physiological effect was 
adjusted from ‘is’ to ‘may be’ during the evaluation procedure. When comparing 
the final permitted health claims however, the wording of the claims does not 
vary (13, Annex). It is unclear whether the wording used for the beneficial physi-
ological effect affected the assessment of the evidence. A potential explanation 
of this adjustment however is that the development of the guidance document 
for oxidative stress claims, which was published in November 2011, influenced 
the view of EFSA on these claims (27). Still, the guidance document does not 
provide any insights into how its development has led to the change of words. 

Previous research already showed that the perception of the industry towards 
the NHCR is negative (7,12,16–18). This was mainly attributed to a lack of trans-
parency of the evaluation procedure. Publishing high numbers of health claims 



174

Chapter 7

in one scientific opinion and not publishing the evaluation outcome of the bioac-
tive substance itself indicates that EFSA does not follow its own evaluation pro-
cedure. Varying words and changing the words for the beneficial physiological 
effect while the health claims are under review suggest EFSA can alter their view 
on a claim without providing further clarity. If food companies want to apply for 
an Art. 13.5 claim, which should be based on newly developed scientific evidence, 
a scientific opinion might aid in setting up the additional research (48,49). When 
a scientific opinion does not describe the full evaluation of all proposed claims, 
future studies might be conducted with similar study designs used before, as it 
was not clear why the study was not considered to substantiate the health claim. 
This increases the risk for a future negative opinion by EFSA. A negative opinion 
most often results in non-authorised health claims, so the product presents 
no added value to the customer (50). The return on investments for the R&D 
of the product, will thus be lower. Together, these risks will negatively impact 
investments done into new functional food products and therefore decrease 
functional food innovation, as risks are partly decisive for future company strate-
gies (49). Such risks also increase when EFSA apparently can alter the evaluation 
procedure without any communication on these changes to the industry. 

EFSA aimed to clarify the evaluation process and methodological requirements 
by publishing guidance documents. The guidance documents on the general 
requirements were already revised by EFSA multiple times, indicating EFSA con-
tinuously aims to clarify the procedure for the industry (10,46,47). To support 
the industry even more, guidance documents on specific types of beneficial 
physiological effects have been developed and published, in which the develop-
ment included a consultation with industry stakeholders (27,28).

It should however be noted that a scientific opinion is not depicted to aid com-
panies in setting up further research. EFSA’s objective is to only give an indepen-
dent scientific risk assessment and does this based on the submitted scientific 
dossier (Art. 22.2) (51). The European Medicines Agency (EMA) is, on the contrary, 
involved in the during the scientific dossier development, by means of scientific 
advice on the required scientific substantiation. EMA is the responsible authority 
for evaluation marketing authorisation applications for medicines (Art. 5.2) (52). 
The legislation in which EFSA (Art. 22.2) and EMA (Art. 5.2) are established, both 
refer to the duty to provide scientific advice (51, 52). However, the execution of 
this duty varies between the two authorities. Research has showed that, when the 
scientific advice provided by the EMA during the scientific dossier development, 
is implemented by a company, scientific advice increases the chance of approval 
of a new medicine (53). It can hence be argued that consultation possibilities, if 
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EFSA implements a similar strategy as EMA, can provide substantial aid for food 
companies, which will decrease the risk of a negative opinion and can stimulate 
functional food innovation. The proposed adjustments to Regulation 178/2002, 
responsible for establishing EFSA, following from its evaluation as conducted 
by the EC include, amongst other things, the possibility to have pre-assessment 
meetings with supporting staff of EFSA (54). As these meetings can clarify the 
requirement for a positive health claim evaluation, it will be highly valuable for 
food innovation. 

7.4.2 Methodological requirements
The strict requirements regarding the study design and the varying require-
ments concerning characterising the bioactive substance also pose obstacles for 
food companies (34,55). The dossier on cocoa flavanols and protection of lipids 
from oxidative damage demonstrates the need for studies to be conducted with 
certain biomarkers and being set up in a specific study design, an RCT. The only 
scientific consensus on biomarkers for lipid oxidation is that measuring at least 
two different biomarkers is appropriate without considering any biomarker the 
gold standard (56). EFSA published a guidance document disclosing the biomark-
ers appropriate for measuring effects of food on oxidative stress (27). It thereby 
provides scientific boundaries upon which no agreement is in science. Setting 
such boundaries can lead to the exclusion of all other biomarkers in nutrition 
and health related studies. It might also be possibly resulting in less efforts for 
the development and validation of new biomarkers, as the risk exists of EFSA 
not considering them reliable and therefore unsuitable for health claims related 
research. 

Besides the biomarkers, the observed requirement for an RCT, in the analysis of 
the scientific dossiers, poses various difficulties when it comes to nutrition and 
health related research, as it focusses on one effect of one compound, whereas 
foods are expected to subtly effect multiple outcome measures (9,55). Addition-
ally, many diseases for which its relation to nutrition is researched, develop over 
years, and effects of consumption of food will therefore manifest after a long 
period of time (57). The current legal framework on health claims is in literature 
described to be focussing on the single substance – single outcome (9,57). In this 
framework, the RCT seems to be the only suitable study design for health claims 
substantiation research. It should thus be reconsidered whether the single sub-
stance – single outcome approach is the most suitable in the legal framework of 
health claims. 
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The results indicate that, for some health claims, evidence should clearly provide 
the singular substance responsible for the health benefit, whereas for other this 
is not necessary. This has been shown in previous research: the claim of olive oil 
and its effect on the protection of blood lipids is only authorised for olive oils of 
which 20 grams contain at least 5 milligrams of hydroxytyrosol and its derivatives 
(34). These findings are confirmed in the conducted analysis presented in this 
paper, studying honey and kaki fruit (section ‘defining the bioactive substance’). 
This demonstrates that for some foods the bioactive substance should be ex-
plicitly defined, illustrated by the conditions of use for the authorised claim with 
olive oil and the rejection of the claim with honey on the bioactive substance, 
whereas for others the complete food is considered sufficient to obtain a positive 
evaluation on criterion 1, as observed for kaki fruit (22,25). It therefore remains 
unclear in what detail the bioactive substance should be characterised to obtain 
a positive evaluation on the first criterion (bioactive substance). 

Within nutritional science, the impact of the food matrix on bioavailability and 
the effectiveness of a bioactive substance in the human body is acknowledged 
(58,59). An example of a claim of which the bioactive substance is known to 
be affected by the food matrix and also processing, is the claim on b-glucans 
contributing to the maintenance of normal blood cholesterol levels (60). In the 
case of olive oil phenols, it is known that hydroxytyrosol is also present in other 
products such as olive leaves (34,61). The main aspect would be the bioacces-
sibility and bioavailability of the substance in the human body, as this is impor-
tant to determine if the substance can have an effect in the human body (59). 
Bioavailability data on the food constituent is also required for a health claim 
authorisation (10). For olive oil, the studies in the scientific dossier determine 
that the bioavailability of hydroxytyrosol is sufficient, for other products this 
might not be verified by the studies presented in the dossier. As the studies 
further determine hydroxytyrosol has a favourable effect on the protection of 
lipids from oxidative damage, proving the bioavailability of the food constituent 
in a different food matrix should thus be sufficient to determine it has a posi-
tive effect on health. EFSA might therefore consider a simplified procedure for 
determining the bioavailability of food constituents of authorised health claims 
in a different food matrix.

In summary, getting a health claim authorised is difficult as proving the effect of 
a product in an RCT might not reflect the actual effect of a food product. Addi-
tionally, it remains uncertain to what extent the bioactive substance responsible 
for the effect should be characterised as exemplified by the opinions issued upon 
honey and kaki fruit. This increases the risk of a negative opinion or an unsuitable 
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authorised health claim and makes the decision to aim for a health claim risky 
for food companies and hence, will decrease the investments done towards new 
functional food products (48,49). Considering supporting other study designs 
such as the challenge model, and a simplified procedure for determining the 
bioavailability of authorised claims within different food matrices might proof 
useful to stimulate functional food innovation (34). 

7.4.3 Studies not related to the health claim presented in the 
scientific dossier 
The qualitative analysis of the scientific dossiers shows that at least in some 
scientific dossiers, studies are presented that either do not analyse the bioactive 
substance that is subject of the claim, or do not research the effect of the bioac-
tive substance on outcomes related to the beneficial physiological effect. These 
studies do not contribute to providing evidence on the proposed health claim 
presented in the dossier which explains the negative opinion issued by EFSA. 

All Art. 13.1 claims needed to be substantiated by generally accepted scientific 
evidence (Art. 13.1.i) (6). The studies included in the scientific dossiers were not 
executed primarily for health claim substantiation and the definition of gener-
ally accepted scientific evidence is considered difficult, explaining why these 
studies do not all research a direct cause and effect relationship (16). However, 
the examples presented in this study demonstrate that some dossiers contain 
no, or only a very limited amount of studies that do investigate the effect of 
the substances of interest on reliable outcomes. Whereas this has resulted in 
the majority of health claims receiving a negative opinion, contributing to the 
negative perception towards health claims, there is still interest in claims related 
research today (62). Industrials state that even though their expectations of the 
regulation differed from their experience, knowing now what is expected will 
improve future studies that are conducted for health claim substantiation (12). 
This difference between expectations and actual situation can also partly explain 
the high number of studies in the submitted dossiers related not directly to the 
health claim. The published guidance documents and additional scientific papers 
on the design of claims related research, might benefit food companies further 
by decreasing uncertainty (47,62). When uncertainty regarding the required 
research is lower, industrials will perceive a decreased risk for a negative opinion 
which might lead to increasing R&D budgets for functional food products (49). 

7.4.4 Strengths and limitations
The presented study is the first analysing the evaluation procedure quantitative-
ly and so identified this procedure has created for functional food innovation. 
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Whereas previous studies mainly focussed on stakeholders’ perception of the 
NHCR, the current study identifies how this perception came about. 

The study does however only include health claims related to oxidative stress, 
which represents only a small percentage of the more than 44,000 health claims 
submitted to the EC. Still, the findings of this study are expected to be relevant 
for other health claim categories as well because the assessment procedure has 
been executed likewise for these other categories. 

The study does not determine the influence of the NHCR on the number of new 
food innovations marketed. However, as the industry is the responsible stake-
holder for putting new innovative food products on the market, it is expected 
that by identifying the main aspects which contributed to the negative percep-
tion, this study did identify that the evaluation procedure influenced functional 
food innovation. 

Future studies should aim to determine if the NHCR influenced the number of 
new functional food products put on the market. The assumption that the NHCR 
has a negative impact on functional food innovation, mainly based on the percep-
tion of the stakeholders, should be analysed quantitatively. Such research will 
also be useful to determine if clarifying the health claim assessment procedure 
stimulates functional food innovation.

7.5 Conclusion

The scientific assessment of the Art. 13.1 claims by EFSA has given rise to 
uncertainties for food companies. As uncertainties create financial risks, the 
evaluation procedure is considered to have negatively impacted the perception 
of future functional food innovation. Although currently more guidance is avail-
able which already abates some of the identified uncertainties, this study shows 
that certain concerns still exist that influence the application for an Art. 13.5 
health claim. Elucidation of the discussed issues, such as the missing evaluation 
of the bioactive substance, will stimulate future functional food innovation by 
increasing the potential for using health claims. To this end, a more standardised 
approach of EFSA based on their own procedure is encouraged, as well as in-
creased transparency in the decision-making process. Additionally, the approach 
of EMA, providing scientific advice to applicants during the development of the 
dossiers, is shown to positively influence the outcome of a scientific assessment. 
Such an approach could hence improve the perspective of the industry towards 
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the NHCR. Nonetheless, when applying for an Art. 13.5 claim, the industry should 
not disregard the efforts EFSA already put into clarifying the procedure. Future 
studies for health claim substantiation require to be based on the available guid-
ance documents. 

Clarification of the evaluation procedure by EFSA and implementation by the 
industry of the already available requirements for health claim substantiation 
will improve functional food innovation. 
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Abstract

Background
There is considerable interest among consumers in using ‘natural’, plant-based 
nutritional supplements for their purported health benefits. However, the data 
required to support health claims on these so-called botanicals is subject to an 
ongoing debate, especially in Europe. Remarkably, pharmaceutical regulations 
have a provision that sometimes makes it possible to include data on ‘traditional 
use’ in the approval process. 

Scope and approach
In this critical perspective, we elaborate why substantiation of health benefits 
with evidence on traditional use is not easy to apply for food products. This is 
highlighted by the examples of recent incidents with traditional herbal sub-
stances such as kava kava and ephedra. These examples demonstrate that safety 
considerations, which are explicitly considered in the assessment of traditional 
herbal medicinal products, deserve special attention, and cannot be disregarded 
in food products that have health claims based on traditional use. 

Key findings and conclusions
Unexpected safety-related problems may arise when consumers combine bo-
tanicals with (prescribed) pharmaceutical products or specific nutrients, as it is 
often unlikely that such interactions will have been identified during traditional 
use. Information on both the safety and the health benefits are key to enable 
consumers to make the best decision for their personal health. 

As current legislative requirements for food products do not provide the oppor-
tunity to include both effectiveness and safety in the assessment, it is question-
able whether and how traditional use evidence can be used under the current 
regulatory framework for health claims on foods. 
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8.1 Introduction

With a growing interest of consumers in maintaining and improving health (1) 
and a trend to self-medicate (2, the market for products with presumed health-
promoting properties such as food supplements is large and ever-growing (2,3,4). 
Next to using products that contain conventional nutrients or pharmaceutical in-
gredients, various consumer products used for health promotion (especially food 
supplements) include botanicals as main ingredient: substances, often extracts, 
that are made from plants, algae, fungi, or lichens (2,5) (. Whereas botanicals are 
in the US separately regulated by the Dietary Supplement and Health Education 
Act (DSHEA), in the European Union, some plant-derived products find their way 
both to the food and pharmaceutical markets (2,6). 

Producers of these products can voluntarily provide information to consum-
ers about potential health effects of the products, also referred to as claims. 
Claims referring to the relationship between health and (a constituent of) a 
food product are considered to be health claims (Art. 2.2.5), which are in Europe 
regulated by the Nutrition and Health Claim Regulation (NHCR, Regulation (EC) 
No 1924/2006) (7). By only authorising health claims that are substantiated by 
scientific evidence (Art. 1.c), the NHCR aims to ensure that consumers cannot 
be misled by unsubstantiated, false or medicinal claims (Art. 3.a) (7,8). Health 
claims will only be evaluated positively, and subsequently authorised, when a 
cause-and-effect relationship is has been established in a human intervention 
trial (9,10). Statements on medicinal products conveying the efficacy of a prod-
uct also need to be based on evidence, but for some products, for which a long 
history of use can be demonstrated, the efficacy does not necessarily need to 
be proven with intervention studies. As defined in Directive 2004/24/EC, next 
to the authorisation procedure for newly developed pharmaceutical products, 
pharmaceutical ingredients whose composition, production process, safety and 
effect are described in ‘traditional evidence’, can be authorised as traditional 
herbal medicinal products (Art. 16.a) (THMPs)(6,11). Evidence on the traditional 
use of a product for a specific health benefit, hereafter referred to as ‘traditional 
use evidence’, thus has a prominent position in the substantiation of efficacy and 
safety of THMPs. Various stakeholders within the food sector have suggested 
that this approach could also be used to support health claims on botanical 
food products (12,13,14,15). This because botanicals are present in both food 
and pharmaceutical products, but the substantiation requirements differ to the 
extent that the substantiation requirements are more clarified for pharmaceuti-
cal products, including THMPs. The different position of data on traditional use 
in the legal frameworks of food and medicine has therefore been described as 
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discriminatory (16). Whether such traditional use evidence can and should be 
applied in substantiating food health effects, specifically those of botanicals, is 
however highly debated and the review process of the substantiation of botani-
cal health claims has been put on hold by the Commission in 2010 (17,18). This 
review process, and the authorisation procedure as a whole, are not expected to 
be resumed before consensus is reached regarding the use and applicability of 
traditional use evidence. 

Various authors have made suggestions on how to use traditional use evidence 
for the support of health claims (12,15). They thereby often relate to the use 
of such evidence in supporting efficacy of THMPs (18). In this critical perspec-
tive, we however outline the complexity of applying traditional use evidence to 
support health benefits claimed on botanical containing food products. Previous 
research has shown that there are essential differences between the applica-
tion of data on ‘traditional use’ in medicine, where such information underlies 
both the safety and efficacy assessment, and its potential for use in health claim 
evaluations, where only the beneficial effect on health needs to be demon-
strated. The focus of this review is therefore not on the type of data required 
to establish a beneficial health effect of botanical by traditional use evidence, 
but to understand the underlying difficulties that may arise when this type of 
evidence is used in risk assessment. Additionally, we concentrate on the role of 
the risk manager in specifying the objectives of EU food law, to allow the risk 
assessor to assess the (scientific) evidence to adhere to these objectives.

We therefore evaluate the legal framework of food and pharmaceutical products, 
to analyse which essential considerations should be explored when assessing 
the potential application of data on the traditional use of a product to support 
health benefits of such a product. 

8.2 Traditional use evidence for health claim substantiation 

Traditional use evidence has a role in various international frameworks dealing 
with foods and medicinal safety and efficacy (6). Even though it is currently not 
considered sufficient to support a health claim authorisation request in the EU, it 
does play a role in various European legal frameworks that deal with the authori-
sation of chemical products, including THMPs and novel foods. 
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8.2.1 Defining ‘traditional use evidence’ in Europe
There are two main elements in defining a THMP under Directive 2004/24/EC. 
Firstly, a herbal product should be used for at least 30 years of which 15 years 
within the European Union to treat, alleviate or cure (symptoms of) a specific 
disease (Art. 16c.1.c)(11). Secondly, it should be possible to use the product with-
out the supervision of a medical expert (Art. 16a.1.a) (11). Through a simplified 
procedure which will be discussed in more detail later in this section, market 
authorisation and recognition of a product as THMP, can be obtained for such 
a product. In order for the product to be eligible for authorisation under the 
simplified procedure, it must meet certain specific criteria. As defined in Ar-
ticle 16a of the human medicine’s directive, Directive 2001/83/EC, the product 
can be taken orally or is for external use or inhalation (it is not administered 
intravenously), and the specifics regarding the posology are indicated. Most 
importantly, ‘sufficient’ data regarding the traditional use of the product (Article 
16a.1.e) must prove that the product is ‘not harmful in the specified conditions 
of use and the pharmacological effects (…) are plausible’ (Art. 16a.1.e) (20). 
For obtaining a traditional use registration, the applicant needs to submit the 
application to a national competent authority. Article 16c.1.c further specifies 
that this traditional use evidence consists of bibliographical or expert evidence 
related to the specific medicinal product or a corresponding product (having the 
same active ingredients and the same or similar intended purpose), and defines 
that data should be provided ‘throughout a period of at least 30 years preceding 
the date of the application’, of which at least 15 years within the European Union 
(Art. 16c.1.c) (11). As put forward in Art. 16c.1.d, the Member State authority 
can request not only the bibliographic review of safety data together with an 
expert report, but can also require additional data that is deemed necessary to 
assess the safety of the pharmaceutical product. After submitting this applica-
tion for authorisation for traditional use registration at the competent authority 
of a Member State, this Member State can request the Committee for Herbal 
Medicinal Products to draw up an opinion on whether the provided evidence is 
adequate in supporting the ‘long-standing use of the product’ (Article 16c.1.c). 
When a product is authorised based on such traditional use evidence, a manu-
facturer is required to place information on the label and/or leaflet for users 
that the use of the THMP for the specific indication is exclusively based on long-
standing use (Article 16g.2.a), and when symptoms persist or adverse effects 
are experienced by users, they should consult a health care professional (Article 
16.g.2.b) (20). Only ‘minor claims’ can be permitted on THMPs, and next to show-
ing their efficacy based on traditional use (17,21), no further requirements for 
the demonstration of efficacy are needed to be fulfilled (22). Specific therapeutic 
indications, including those referring to cancer, infectious diseases, or diabetes, 
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are not allowed for THMPs (21,23). Additionally, in the claim it must be specified 
what the nature and type of tradition is and in general, no terminology that is 
related to pharmacological actions can be used. For example, a claim related to 
clinically relevant biomarkers such as cholesterol levels, needs to be scientifically 
measured and can thus not be used on THMPs (21). Finally, in communicating the 
indicated use to a consumer, it is required to introduce the indication as follows: 
“Herbal medicinal product traditionally used…” (21). This means that the claims 
that are placed on these THMPs are not completely comparable to efficacy claims 
on regular pharmaceutical products. 

The Committee on Herbal Medicinal Products is one of the scientific commit-
tees of the European Medicines Agency, EMA, who provides scientific opinions 
on herbal substances and preparations and provides information on the recom-
mended uses and safe conditions of such herbals (Art. 16e.1) (11). Manufacturers 
who seek to obtain a traditional use registration for their product, are encour-
aged by Directive 2004/24/EC to make use of EU herbal monographs that are 
established by this Committee, in which the therapeutic uses and safe conditions 
for both well-established and traditional herbal substances and preparations are 
described. Additionally, scientific guidance documents issued by the Committee 
describe how to prepare marketing applications and for example detail quality 
aspects of (traditional) herbal medicinal products (24) and provide specifications 
regarding test procedures for herbal substances, preparations and (traditional) 
medicinal products (25). 

As indicated above, such preparations of plants (and other substances) can 
sometimes also be used in food products in the EU. Generally referred to as 
‘botanicals’, such constituents can only be used in foods when they are con-
sidered to be safe for human consumption, similar to other food ingredients. 
Before a new food ingredient (that has not been used as food ingredient before 
May 1997) can be sold on the EU market, a notification or authorisation request 
(depending on whether these foods are known outside the EU) needs to be 
submitted to the European Commission (Art. 10&14) (26,27). This is regulated 
under the Novel Foods Regulation (Regulation (EU) No 2015/2283), that defines 
two types of novel foods: (a) foods that are new ingredients and fall within one 
of the ten predefined categories such as ingredients that have a new molecular 
structure or resulting from a new production process; or (b) those food products 
or ingredients that are already consumed as food products in countries outside 
the EU, and have a ‘history of safe use’ in such a third country, also known as 
a ‘traditional food from a third country’ (Art. 3.2.c.) (26). For completely new 
ingredients, an authorisation request must be submitted that contains scientific 
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evidence to demonstrate that a food is not posing a safety risk to human health 
(Article 10), often including nutritional, toxicological and allergenic information 
(Art. 5) (27,28,29). This ‘history of safe use’ can however again be established 
with traditional use evidence (Art. 15) (26). For traditional foods, data need to be 
provided regarding the composition of the product, the experience of continued 
use and what the proposed conditions of use are (28). For the safety assessment, 
especially this experience of continued use is important, which should provide 
insights into how the food is used in a third country and proposed conditions 
of use within the EU: the extent of the use, the population group, how the 
product is prepared and handled, as well as relevant insights into precautions 
for the use of the ingredient or food product. The EFSA guidance on traditional 
foods suggests combining information from scientific publications (preferably 
by conducting a literature review of human studies), with scientific expert and 
organisational opinions, monographs, governmental documents, data on cultiva-
tion and harvesting as well as sales and trade figures. Even the use of cookbooks, 
recipes and anecdotal data may be considered, although the reliability of the 
data will be critically assessed (28). Previous research into the use of traditional 
use evidence for supporting safety assessments of functional foods that contain 
botanicals, has highlighted the delicacies in this process, for example related to 
the variability of composition (30). 

8.2.2 Traditional use for health claims
Whereas for pharmaceutical products, the authorisation deals with safety and 
efficacy, for foods it merely needs to be proven that these are not unsafe before 
it is placed on the market. Only food products that are not unsafe are allowed on 
the market (as defined by the General Food Law, Regulation (EC) No 178/2002) 
(Art. 14.1), but communicating the potential beneficial health effects of a food 
(ingredient) is considered voluntary information provision (7,31). Such communi-
cation is regulated as health claim: when information is provided regarding the 
efficacy of a food ingredient, that consuming such a food results in a specific 
health benefit, scientific evidence needs to be provided to support this claim 
(8,9). The by the applicant provided evidence is evaluated based on three criteria: 
(I) the bioactive substance is sufficiently characterized, (II) the claimed effect is 
a beneficial physiological effect and (III) a cause-and-effect relationship is estab-
lished between the substance and the beneficial physiological effect (8,9,32). 
The evaluation is also done in that specific order: only when the evidence is 
considered sufficient for proving this claimed relationship between ingredient 
and benefit, proven through human intervention studies, the claim can be autho-
rised for use by the European Commission (8,33,34). EFSA furthermore provides 
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guidance on the methodologies of the human intervention studies by means of 
specifying adequate outcome measures (35,36).

In 2012, merely 222 of the over 44,000 submitted claims were authorised for use 
(Art. 1.2) (8,37). The majority of the claims that were initially submitted, received 
a negative opinion because the underlying scientific evidence did not show a 
cause-and-effect relationship (9). A more in-depth analysis of the various scien-
tific dossiers revealed that the study designs were often not researching either 
the cause, or the effect, and so no conclusion could be drawn on the claimed 
effect of the putative health claim (9). 

Besides the authorised and unauthorised health claims, there are currently still 
approximately 1,500 submitted claims on-hold (34,38): claims that describe pu-
tative health effects of botanicals. The underlying evidence for these claims is 
not yet evaluated by EFSA, whereas these claims are allowed to be used in the 
communication towards consumers pending authorisation by the European Com-
mission (39). Even though human intervention studies are considered essential 
for proving health claims (Art. 5) (32,40), stakeholders have started the debate 
whether also traditional use evidence should be allowed to support health claims 
(34). 

Various authors have analysed what data could be used as evidence to support 
such traditional use claims for health claims on foods, including but not limited 
to Coppens et al. (2006), Nicoletti (2012), Schwitters et al (2012), Anton et al. 
(2013) and Anton et al. (2019) (15,18,41,42). Suggestions have been made to 
focus on quality requirements described in pharmacopoeias, and to, for example, 
phrase claims that are substantiated with traditional use data differently to al-
low consumers to distinguish these claims from claims that are proven by human 
intervention studies (43). Previous research has furthermore analysed the sub-
stantiation requirements in other legal jurisdictions to assess the applicability 
of the requirements in the European Union. In these jurisdictions such as from 
China or Japan, traditional use evidence is often based on traditional medicinal 
systems (6). As there is no traditionally recognised medicinal system in place in 
the European Union, implementing such an approach has been previously consid-
ered as a complex endeavour (6). Even harmonising a list of allowed botanicals 
and botanical preparations, as suggested within the BELFRIT project, has not yet 
resulted in a list of substances recognised across European Member States (44). 
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8.3 The traditional use issue for botanical products

Insights that are gained through traditional use may have a well-established 
position in substantiating THMPs (Art. 16a.2) and in supporting the safety of 
traditional food products (Art. 14) (11,26). When considering their application 
in the substantiation of health benefits of food products, it is however essential 
to consider the use of the product that will be promoted by this type of health 
claim. It is important to realise that experience with traditional use of botanicals 
is – obviously – frequently gained in a different timeframe and perhaps even in a 
different cultural setting. Parents or grandparents lived closer to their children: 
information on the correct use of botanicals could be communicated easily and 
proper use could be learned and supervised. Possible side-effects (safety issues) 
were probably known within the community and could be detected. This can be 
exemplified by a study conducted in Tanzania, where elderly family members are 
still considered to be a valuable source of information when it comes to using 
medicinal products (45). It is questionable whether the traditionally expected 
effects of using such a botanical product still fits its use in today’s society. 

Even though nutrition had already been an important part of many traditional 
medicinal systems (46), the development of pharmacological preparations 
from synthetic sources resulted in the development of food and medicine as 
two distinct fields (47,48). Over the last few decades, the increased attention 
for nutrition and lifestyle to maintain and improve health has however also 
resulted in a rising interest in the use of botanical preparations for their health 
enhancing effects (49). At the same time however, the information about foods, 
medicines and (healthy) ingredients in general in modern society seem to be 
more elaborate and additionally food supplement users are known to be higher 
educated (50). It can however be questioned whether individual scrutiny also has 
increased. Nowadays, the individual experience with botanicals recognising the 
beneficial effect as well as side-effects within a social coherent group is less. In 
other words, although we might rely on the reported health effects based on 
traditional use, modern man resides in a different societal context. This is also 
reflected in the reported increased uncertainty of consumers when it comes to 
food and food safety (51). 

During the last decades, we are exposed to a wide variety of compounds, many 
more than 20-50 years ago, due to e.g. food intake, the use of pharmaceuticals, 
as well as the use of cosmetic products. With consumers actively looking into 
ways to maintain and optimise their health, new pharmaceutical products have 
been developed and are used together with botanicals (52). This results in a 
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completely different situation when compared to the past and might give rise to 
unexpected pharmacokinetic as well as pharmacodynamic interactions. A good 
illustration is kava kava (Piper methysticum). The root of kava kava has been 
used for centuries by inhabitants of the Polynesian islands in the Pacific for its 
tranquillizing and pain killing effect. In the Western world it was subsequently 
processed in various pharmaceutical formulations as capsules, tablets and po-
tions (53). This broad use revealed serious liver and nerve damage of kava kava 
and it was consequently banned in the USA and Europe in the beginning of this 
century (53). It is however still obtainable online. Another example is ephedra (in 
Chinese called Ma Huang) which contains the bioactive substance ephedrine and 
has been used for centuries in folk medicine in the treatment of lung disease. 
Until 2004 ephedra was widely used, for example among others by body builders 
(54). After that, producing and selling ephedra was prohibited because of the 
reported serious side effects among others on blood pressure (55). Many of the 
effects are similar to those of amphetamine. The side effects of ephedra are 
aggravated when MAO-inhibitor medication is used simultaneously.

It will be very difficult to warn the consumer or patient for all possible interac-
tions between for example botanicals used in foods or food supplements, and 
conventional drugs. Patients are used to receiving indications for proper use of 
medication and should be warned for simultaneous use of certain nutritional 
products, which could affect the action of the medication. Even though it is 
already questionable to what extent consumers are informed by for example 
retail clerks (56), if there is information provided to a consumer, only the most 
important interactions are communicated. A nice illustration is formed by the 
inhibitory effects of components in grapefruit juice on cytochrome P450 3A4 
and P-glycoprotein which may lead to a detrimental food-drug interaction (52). 
Notifications to consumers however are generally limited to grapefruit juice, 
although other juices could have similar effects (57). And even though it may be 
useful to provide such information on food products as well, the individual diver-
sity in using prescriptive medicines and additional health affecting compounds 
increases the difficulty to add package inserts to foods. Even though part of food 
safety is providing (mandatory) information on how to use a food (Art. 3), which 
is described in the Food Information to Consumers Regulation (Regulation (EU) 
No 1169/2011) (58), this mandatory information mainly deals with product and 
ingredient particulars. Merely allergen information can be considered as warning 
consumers for potential health risks and thereby protecting certain health sen-
sitive consumers. Additional information on e.g. interactions with other foods 
or pharmaceuticals could also be expected to confuse consumers: if products 
are safe for use, why should they receive information about potential unsafety? 
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Hence, potential interactions between food products and medicinal products are 
communicated in the leaflets of medicinal products and not on the label of the 
food product. 

The presumption of safety of botanicals in foods would result in not needing 
to provide additional information to protect from any health risks following 
consumption. Still, gaining insights into potential differences in how products 
are used today, when compared to their traditional use, may provide insights 
into which combinations of products should explicitly be discouraged. Employing 
a nutrivigilance scheme, a system in which adverse events that are attributed to 
food intake can be reported, would allow for the identification of such products 
and interaction effects (59,60). This would however require further instructions 
on reporting, as provided on leaflets with medicinal products, and an authority 
collecting and reviewing all adverse event reports. 

This leads us to believe that in the current European approach to health claims for 
foods, it will be difficult and perhaps impossible to simply extrapolate traditional 
use data to the safe and conscious use of food supplements and to substantiate 
their health claims. Before applying traditional use evidence in health claim ap-
plications, the consumer must understand how to weigh the evidence coming 
from clinical studies and evidence of traditional use and how this may impact 
one’s health. Whether the consumer can do so, and therefore interpret the in-
formation on the product correctly, is for the risk manager to decide. If the risk 
manager decides to allow traditional use evidence as support for health claims, 
it could potentially result in allowing two types of claims on food products, 
similarly to the distinct types of efficacy claims on medicinal products: firstly, the 
currently authorised claims, which clearly reflect the scientifically substantiated 
causal relationship between intake and beneficial effect; and secondly, a specific 
type of claim that will reflect in its wording that it is based on traditional use 
evidence. It would be the responsibility of the risk assessor to set the criteria 
for assessing the evidence in order to meet the objectives set by the risk man-
ager (Art. 22) (31). Hence, the risk manager and risk assessor have two different 
duties which require different actions in order to resume the evaluation of the 
botanical health claims (31).
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8.4 Conclusion and future perspectives

As displayed in this critical review, the suggested approach of stakeholders for 
allowing ‘traditional use evidence’ to support putative health claims on botanical 
ingredients or botanical containing food products, seems based on the assump-
tion that their use today is similar to the traditional usage of botanicals and botani-
cal preparations. This however seems to be an overly simplistic representation of 
reality: even though plant-derived products have been used in maintaining and 
improving health for centuries, today’s society and consumption patterns bring 
about new challenges in which traditional use evidence that promotes the intake 
of a specific product might result in ignoring or even creating potential risks such 
as adverse effects due to interactions. Even though consumers are already able 
to buy botanical products that are supposed to not be unsafe, the promotion 
of such products should not be based on outdated insights from traditional use 
when these are not applicable anymore, thus potentially contributing to the oc-
currence of adverse events. 

The comparison of using evidence on traditional use for health claim substantia-
tion to its role in substantiating traditional herbal medicinal products is therefore 
an incomplete comparison: for THMPs, traditional use evidence would be used 
for conducting a full benefit/risk assessment (11), whereas for foods (which are 
safe for use) this would merely be a benefit assessment (Art. 15.1.3.e) (7). The 
increased use of (prescription) medication and other substances to maintain and 
improve our health, as well as treat symptoms of diseases, has resulted in greater 
and a more varied exposure to various bioactive substances (61). Traditional use 
evidence may therefore be a useful information source for consumers to gener-
ate insights into potential health effects, but the weight of this type of evidence 
cannot be considered similar as to scientific evidence on which is a consensus is 
reached that it substantiates a health effect in humans. 

Whereas the discussion amongst stakeholders seems to address the role and 
applicability of traditional use evidence to support potential health benefits of 
botanical products, this debate cannot be seen separately from the discussion 
on what type of information should be available to consumers. One of the main 
aims of EU food legislation, is to ensure that the ‘highest level of consumer 
protection’ is achieved (Art. 1) (31). To achieve that level of protection, specific 
information requirements have been defined in legislation, for example related 
to mandatory food information (in the FIC Regulation) (Art. 4) and requiring sci-
entific evidence before a health claim can be voluntarily used by food businesses 
(Art. 4.1.c) (following Regulation 1924/2006) (7,58). The two most extreme views 
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in this debate describe on the one side that these strict scientific requirements 
for health claims could be seen as ‘censoring’ food business operators in their 
marketing strategies, whereas others believe that consumers must be protected 
from information upon which no consensus is reached yet, or that is not scientific 
but rather originating from tradition. Determining how the objectives of food 
law are supposed to be met is the responsibility of the risk manager. Although 
previous research mainly discussed data requirements, it seems to address pre-
dominantly the risk assessor. This risk assessor can however only act when the 
goals and objectives are clearly set by the risk manager, which is, in the case of 
botanicals, still to be done. 

As put forward however in this critical reflection, we believe that when dis-
cussing these information requirements for foods, even though it addresses 
health benefit insights, it is essential to also consider the safety of consuming 
such products. Only when the consumer is fully informed about the differing 
substantiation of this type of claim, the information on how to use the botani-
cal containing product safely is clearly displayed, and producers are required to 
collect information on adverse events (nutrivigilance), traditional use evidence 
may contribute to supporting the consumer in choosing healthy food products 
to supplement their diet. 
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The aim of this dissertation was to determine whether there is a potential role for 
traditional use evidence in the risk analysis of botanicals. The studies described 
in this thesis indicate that it is possible but not expedient. In the remainder of 
this chapter, first the main findings of this thesis are briefly listed, after which 
it is argued why exactly – in light of these findings – traditional use evidence 
should not play a role in the assessment of botanical health claims. 

9.1. Main findings

In chapter 2, policy documents and scientific literature were analysed to define 
the concept of ‘traditional use evidence’ when considering its potential role in 
both substantiating safety and health efficacy of botanicals. The analysis high-
lights that for traditional herbal medicinal products and novel food products 
with a history of safe use in a third country, guidelines on the data and source 
requirements are already available. The assessment criteria for substantiation 
of botanical health claims with evidence on traditional use can be based upon 
the criteria for assessing efficacy for traditional herbal medicinal products. Tradi-
tional use evidence then can be defined as a collection of sources that plausibly 
establish a history of safe and efficacious use over one or two generations, for a 
purpose in line with the botanical health claim. 

In chapters 3 and 4, it was explored how the provision of risk-benefit informa-
tion for a botanical affects the consumer’s intention to purchase the botanical 
product. An online questionnaire study (chapter 3) allowed for determining 
whether different types of front-of-pack risk-benefit information would influ-
ence the intention to use a Guarana containing dietary supplement. Providing 
detailed risk-benefit information increased the intention to use the product, but 
no significant differences were found between different types of front-of-pack 
information. Chapter 4 presents an explorative case study in which participants 
were instructed to purchase a St. John’s wort supplement in various stores after 
which they were asked whether they were provided with risk-benefit informa-
tion, and if so, how detailed, and how reliable they believed this information to 
be. Verbal information provision was inconsistent but results also showed that 
the perceived reliability of the information was influenced by spurious attributes, 
such as the perceived authority of the store employee providing the information. 

The evaluation of botanical health claims was put on hold to determine whether 
traditional use evidence is sufficient to substantiate these health claims. Indus-
try stakeholders provide arguments as to why traditional use evidence should 
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or should not be allowed. In chapter 5, a social network analysis shows that 
stakeholders’ individual arguments for traditional use evidence frequently over-
lap, but that these stakeholders interpret consumer protection (in relation to 
misleading practices) differently. 

The review of international jurisdictions in chapter 6 unveiled that traditional 
use evidence can be used as substantiation of safety and efficacy of herbal 
medicinal products and health claims. Two additional ways were identified that 
could support moving forward with botanicals and their claims in the EU. Either 
establish (i) a legal category of products on the borderline of foods and medici-
nal products or create (ii) a separate category of health claims within the NHCR. 

The current risk assessment procedure for food health claims was scrutinized 
in chapter 7, by reviewing the publicly available scientific opinions published by 
EFSA. The evaluation by EFSA was not conducted consistently; that is, the three 
criteria for health claim evaluation were not always addressed for every individ-
ual food product or ingredient in the scientific opinion. An in-depth review of the 
selected scientific dossiers however showed that these dossiers often referred 
to studies unrelated to the health claim. The procedural inconsistency (even if 
justified) nonetheless creates uncertainties among food business operators. 
Furthermore, errors in submitted dossiers suggest that for many food business 
operators, the evaluation criteria are not sufficiently clear yet. 

Finally, chapter 8 provides a critical reflection illustrating the complexity of 
substantiating health claims on food products with evidence on traditional use. 
If historical use data is considered to potentially support evidence of health 
benefits of a modern botanical, it is essential that modern botanicals (and 
botanical preparations) are used in a similar way and with a similar purpose as 
traditional use. For example, extraction methods may be modernised leading to 
more concentrated forms of botanical ingredients, which would also increase 
the concentration of potentially toxic substances in a botanical. 

9.2 Methodological considerations

The first two studies of this thesis illustrate the difficulties in providing infor-
mation to consumers. The quantitative survey and the qualitative, explorative 
case-study approach used in these studies allowed for showing the potential 
internal and external factors that may have an effect on information use. The 
main limitation of the quantitative study in chapter 3 is the use of a fictive case 
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and a relatively homegeneous sample. This methodology created a standardised 
situation in which the use information could be assessed, but does not reflect the 
use of information by actual consumers of food supplements among the general 
population. The qualitative case-study allowed for exploring the provision of in-
formation in more real-life circumstances, but is limited in generalisability due to 
the sample and the instruction given to the participants. To potentially confirm 
and deepen these findings, additional qualitative and quantitative research is 
necessary. Qualitative research with participants that have a habit of consuming 
food supplements could provide further in-depth insights into the reasons for 
consuming these products. Such methods could also allow to understand how in-
formation consciously and unconsciously influences a consumer’s behaviour. Fur-
ther quantitative studies are needed to study the causal relationships between 
the factors that influence how people perceive the information they receive, and 
the significance of these different factors. And although the studies in chapter 3 
and 4 cannot be generalised to fully understand consumer behaviour, they could 
serve a starting point for such studies. 

Even though the research questions of the different studies in chapters 5, 6 7 
and 8 are focused on future perspectives on risk analysis, the conducted studies 
mainly involve retrospective data analysis. Although the results obtained in the 
different studies provide valuable insights into the risk analysis procedure as it is 
used within EU food law, they do not reflect a procedure in which traditional use 
evidence has a role in health claim substantiation. The findings show potential 
barriers and opportunities for traditional use evidence, assuming that these 
would be implemented in currently existing regulatory procedures. That also 
means that legislative changes could alter the observations resulting from these 
studies. 

Regardless of the discussion on traditional use evidence, regulatory procedures 
and legislation are adjusted and amended regularly. Conducting critical scientific 
studies as done in this thesis, as well as setting up new research is needed when 
changes are made in either the legislation or the risk analysis. The findings from 
such future research can build upon the findings that are presented in this thesis, 
to further understand the true impact of traditional use evidence in risk analysis 
on its different components. 
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9.3 A role for traditional use evidence?

One of the consequences of the evaluation of botanical health claims being put 
on hold is that consumers are currently exposed to inconsistent, unsubstanti-
ated and potentially misleading information (2). Communicating affirmed risks 
and benefits of botanicals is important for health and consumer protection as 
it empowers consumers to make informed purchasing decisions and protects 
them from misleading information (2). It is important too for businesses – the 
manufacturers and sellers of botanicals – as it appears that providing detailed 
information to the consumers on both risks and benefits of the product may pro-
mote the intention to use (chapter 3) and hence purchase the product over time. 
Obviously, the enduring regulatory impasse is an unwanted state of affairs. How-
ever, stakeholders are divided on whether the current potential for misleading 
practices provides an argument for or against allowing traditional use evidence 
to be used as support for putative health claims (chapter 5). 

Interestingly, ‘traditional use evidence’ was not merely an issue discussed in 
food legislation, but already the European medicines directive was amended 
to address this (3,4). An adjusted authorisation procedure for traditional herbal 
medicinal products was adopted when it became apparent that harmonization 
issues for these products emerged in the EU (Art. 16a) (5,6). In the context of 
the authorisation procedure of these types of products, traditional use evidence 
refers to historical sources (e.g., archives) or acknowledged sources (e.g., mono-
graphs) that plausibly describe a history of safe and effective use (7). Using a 
similar definition, traditional use is already allowed to substantiate the presumed 
safety of food products used traditionally in a third country (Art. 14-19) (8). 
However, Regulation (EC) No 1924/2006 on nutrition and health claims (NHCR; 
article 6) mandates that health claims are substantiated with generally accepted 
scientific evidence (9). Traditional use evidence is not generally accepted scien-
tific evidence of efficacy. Nonetheless, it is accepted as such in the context of 
evaluating traditional herbal medicinal products (Art. 16) (5). Furthermore, tra-
ditional use evidence is allowed as a form of support for botanical health claims 
in various jurisdictions outside the EU (chapter 6). In the case of EU food law, 
allowing traditional use evidence would require an amendment of the NHCR and 
clear agreement on the criteria for what sources can be considered as traditional 
use evidence of both safety and health benefit (chapter 7 & 8). Based on the 
findings in chapter 6, it would need either (i) creating an additional category of 
health products ‘in between’ food products and medicinal products; or (ii) creat-
ing a separate category of health claims within the NHCR. Implementing these 
options would however require amendments to the current EU regulatory frame-
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work and may give rise to new difficulties. Firstly, defining a separate category 
in between food and pharmaceutical products may resolve categorization issues 
that result from the current framework (10), but at the same time new grey areas 
will emerge and may well introduce new categorization issues. When exactly is 
a botanical product to be considered a form of medicine, an ‘in-between’ health 
product, or a food product? Furthermore, when limiting the substantiation of 
health claims with traditional use evidence to only botanicals, these botani-
cal health claims are evaluated with greater leniency than food health claims 
are. This can be exemplified with comparing garlic supplements with vitamin 
D supplements. If one wishes to argue that Q10 supports the maintenance of 
normal cholesterol levels, authorisation of that claim would require two sepa-
rate randomized controlled trials substantiating that claim. However, when the 
similar claim for garlic supplements were to be made, it would only require the 
suggestion of its efficacy through a history of use. Historical documentation 
from archives or expert evidence showing the plausible efficacy over one or two 
generations would be sufficient. 

Secondly, when traditional use evidence would be allowed as substantiation for 
botanical health claims within the NHCR, separate criteria for the substantiation 
should be defined. These criteria should clearly state what types of sources are 
required as traditional use evidence. In principle, the same criteria could be used 
as already defined in the context of the authorisation procedure for traditional 
herbal medicine (5,7). The difficult discussion that then remains is how the risks 
and benefits of a modern innovation such as highly processed and consequently 
concentrated botanical supplements can be expected to be substantiated by a 
certain history of use, even if that history can be as brief as 30 years (see chapters 
2 and 8). However, this latter difficulty also does not preclude the possibility of 
incorporating traditional use evidence for botanical health claims (in some form 
or another) within the NHCR, as this is only focused on the benefits of a product. 
The real question, then, is whether traditional use evidence should have a role in 
the assessment of botanical health claims. 

The authorisation procedure for nutrition and health claims serves an important 
dual purpose: protecting the consumer against fraud and misleading practices 
and by doing so, protecting food businesses (and food business operators) from 
unfair competition (Art. 1.1) (9). The objective of the procedure then benefits 
from being as transparent and straightforward as possible. Creating a specific 
category for botanicals in the NHCR would likely necessitate a weighted ap-
proach to evaluating health claims, as it cannot be considered equal to scientific 
evidence (chapter 8). A graded evidence approach, in which the ‘level’ of evidence 
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is reflected in the wording of the claim (‘may support’ or ‘traditionally used to 
support’), has been proposed in previous research to replace the current criteria 
(11) (see also chapter 2). This would allow to communicate different weights of 
support for a given health claim – with independent, peer-reviewed randomized 
controlled trials representing top tier evidence and traditional use evidence 
representing the lowest tier of support (11,12). In the United States of America 
(US), it is already possible to use a qualified health claim on foods (13). These 
are claims that are not authorized by the US Food and Drug Administration, but 
for which scientific evidence exists that supports the claim (13). The wording of 
these claims must show that the cause-and-effect relationship is not formally as-
sessed by the US Food and Drug Administration, for example using the wording 
‘product x may support effect y’. Previous research into these qualified health 
claims found that consumers experienced difficulties in distinguishing the differ-
ent types of claims (14), and understanding the different levels of scientific evi-
dence underlying these claims (14,15). This is problematic from the perspective 
of current EU food law. The average consumer cannot be expected to perceive 
that a graded health claim such as ‘traditionally used to support …’ represents 
a relatively weak health claim. Implementing such graded health claims would 
thus accommodate the interests of botanical businesses but potentially erode 
consumer protection. 

As stated in the General Introduction, EU food law was extensively revised in the 
wake of the BSE crisis and other food scares (16). The EC aspired a high level of 
health and consumer protection and by doing so aimed to regain and maintain 
consumer trust (16). Lowering the bar for evaluating botanical health claims 
could erode consumer protection and consumer trust. That need not be much 
of a concern if consumer trust is very high. However, with the current high level 
of consumer protection within the context of the GFL, consumer trust in food 
products is moderate at best (17). A recent report indicates that a mere 40% of 
EU consumers is confident that food products are authentic, that these products 
are genuinely what food business operators say they are (18). Of course, one 
might argue that a contributing factor to this moderate degree of consumer 
trust is precisely the enduring pause of evaluating botanical health claims (2). 
That is conceivable but it is difficult to argue that resuming the evaluation of 
these specific claims with more lenient criteria for its substantiation would be 
conducive to promoting that consumer trust, at least not above and beyond the 
more stringent evaluation of food health claims. Moreover, adopting traditional 
use evidence in the evaluation of botanical health claims faces several hurdles 
(as detailed above) which will take time to clear, time during which the evalua-
tion of these health claims will be on hold even longer. In other words, adopting 
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traditional use evidence in the evaluation of botanical health claims is possible 
but not expedient.

It is known that establishing a cause-and-effect relationship between a food 
product and a health benefit is difficult in nutritional sciences, even though there 
are animal or in vitro studies that indicate a beneficial health effect (19,20). It 
could be argued then that the criteria for substantiating a food/botanical health 
claim should differ from the assessment criteria of the benefit assessment of 
medicinal products. At present, for both food and medicinal products, it must be 
clear which exact substance is causing the beneficial health effect and the effect 
must be established in human intervention trials (21). According to critics (19,22) 
this methodology is suitable for pharmaceuticals in which the effect of one sub-
stance on one outcome is assessed but unsuitable for food products. It is argued 
that food products have more complex matrices that can influence the effect 
that the substance has in the body, or that it may be unknown which specific 
substance in the product causes the beneficial physiological effect (19,23,24). 
Some products are known to contain multiple bioactive substances that can have 
synergistic effects which can be considered beneficial (19,20,25). One substance 
can furthermore have subtle effects on multiple targets, also known as the 
pleiotropic effect (19,20,25). This is a viable argument for reconsidering criteria 
for indicating a plausible mechanism for a putative health benefit. Indeed, it is 
possible to demonstrate a reliably beneficial health effect of a given product 
without (yet) fully understanding the precise mechanism underlying this effect. 
But this argument alone does not justify abandoning the requirement of human 
intervention trials. 

A frequently used argument against the requirement of human intervention 
trials is that resources (financial resources and expertise) are often lacking to 
enable small business operators to acquire and provide the required research 
for substantiating a health claim for their product (chapter 5). But just because 
research is expensive does not disqualify this requirement as proportionate. The 
requirement also does not withhold a small business from using health claims for 
nutrients, substances or foods contained in their product, as any food business 
operator (big and small) can use authorised and registered health claims when 
respecting conditions of use and potential restrictions (GFL, Art. 17.2) (Art. 1.2) 
(9,26). If lack of resources is still a problem, then that problem might be resolved 
best by providing those resources to small businesses, rather than weakening 
consumer protection.
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One might still argue that there is inconsistency in the risk assessment of tra-
ditional herbal medicine and botanicals. There clearly is overlap in the types of 
products. Botanicals are sold as food products, food supplements or indeed 
medicinal products. Traditional use evidence is allowed in the substantiation of 
both safety and efficacy for traditional herbal medicinal products, so why not 
also allow it for substantiating health claims for botanicals? The answer is simple. 
One of the main objectives of current EU food law is a high level of consumer 
protection and that requires stringent assessment of any food claim, including 
health claims. 

9.4 Conclusion 

The research presented in this thesis was aimed to determine the potential role 
of traditional use evidence in EU risk analysis by studying the botanical health 
claims for which the evaluation is currently on hold. Recognising traditional use 
evidence as substantiation for benefits of food products is possible, as observed 
in international jurisdictions. Within the EU this would require an amendment 
of article 6 of the NHCR. This amendment and its consequences pose regula-
tory hurdles that would significantly extend the current regulatory impasse on 
assessing botanical health claims. Further, the required changes in communicat-
ing health benefits (i.e., qualifying health claims supported by traditional use 
only) would put the consumer at greater risk of being misled. Traditional use is 
much weaker evidence for a purported health benefit than results from multiple 
independent randomized controlled trials are. The likelihood that a health claim 
based on traditional use evidence may prove to be false with further scientific 
research, is much bigger than when the claim is based on science to begin with. 
In other words, allowing traditional use evidence as support for botanical health 
claims is possible but not expedient. As long as it is not proven that weighted 
claims do not mislead consumers, it should not be part of EU risk analysis. This 
conclusion, which ultimately addresses a political decision, allows for immediate 
resumption of the authorisation procedure for botanical health claims, uphold-
ing a high level of consumer protection, and offering the clearest possible criteria 
for consumers, business operators, and risk managers.
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The main conclusion of this thesis is that the use of non-scientific information 
coming from traditional use in risk analysis is possible, but creates many new 
problems. First and foremost, it would require an amendment of current or new 
legislation, which would cost time in which potentially misleading claims are still 
to be found on the market. It would also require the implementation of a graded 
evidence approach in which the wording would reflect the ‘strength’ of the evi-
dence. This graded evidence is expected to have an influence on consumer trust, 
which would impact the objective of European Union (EU) food law negatively. 
After all, we have learned that the provision of information on botanical products, 
and food products in general, goes beyond merely the content of the presented 
information. Personal and societal aspects influence the perception of the pro-
vided information. Because of this, it is of utmost important that the information 
provided on or along with the product is visible, clear, and unambiguous. Whilst 
the evaluation of botanical health claims is on hold, Dutch authorities require 
the use of a disclaimer along with the botanical health claim. This disclaimer 
must indicate that the evaluation of the evidence underlying the health claim 
is pending. Although this shows the effort to be transparent in the provision of 
information, it is questionable whether consumers understand the content and 
implication of this disclaimer. Additionally, the use of this mandatory disclaimer 
is a requirement set by the Dutch institutions, and may consequently result in 
unequal competition among member states which do not mandate the use of 
this disclaimer. Together, it is very much debatable whether the use of such a 
disclaimer is in line with the objectives of EU food law. 

Since it is impossible to control for every factor that may influence the percep-
tion of provided information, it would be detrimental if the content itself already 
allows for varying interpretation just by the wording of it. This could be a result 
when a graded evidence approach would be used in the EU. Given that member 
states are implementing new rules for the botanicals now, it is of utmost impor-
tance that the evaluation of the botanical health claims is resumed, with the 
existing evaluation criteria. By doing so, food business operators, consumers and 
other stakeholders involved will finally have an answer to the current impasse. 

10.1 Beyond botanicals

A secondary conclusion from this thesis is that the full risk analysis cycle should 
be involved when adjustments are required in one aspect of it. Previous research 
on botanical health claims mainly focused on risk assessment and the criteria for 
substantiation with traditional use evidence. This may have resulted in stake-
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holders believing that such adjustments would be easy to accomplish. When 
considering risk management, risk communication and risk assessment together, 
the complexity and barriers become apparent and the conclusion on the imple-
mentation of traditional use evidence for substantiation health claims shifts. 

The provision of information on health benefits of a product is voluntary. Even 
though the nutrition and health claims regulation only lays down the provision 
for providing information on the relationship between food and health, differ-
ent types of voluntary information are provided on food products these days. 
Messages regarding sustainability, animal welfare or production circumstances 
are visible both on packaging and in advertisements of (food) products. Even 
though these messages should in general not be misleading, there is no formal 
EU evaluation procedure in place that evaluates the underlying evidence of such 
statements. Since 2021, the European Commission started the Sustainable EU 
food system initiative in which setting rules for sustainability labelling is one ob-
jective. If a formal evaluation procedure would be instated using the principles 
of risk analysis, the lessons from the thesis can aid in setting up the procedure 
and defining the necessary framework up front. Important aspects which would 
need specific attention are, for example, that the provided information to con-
sumer is unambiguous, and the roles and responsibilities of the different actors 
in the evaluation procedure are clear. The data requirements which allow for 
clear and transparent communication of sustainability information should be 
determined before the implementation of a legal framework on the provision of 
such sustainability information. Although the initiative is still in its early phase, it 
does show that providing more information on food products is important, but 
also that centralisation of the regulation of such information is strived after. As 
a consequence, food business operators as well as risk managers, risk assessors 
and risk communicators need to deal with these existing and new legislation 
covering the provision of information. They would benefit from transparent 
rules and clear guidelines. Consumers are potentially confronted with more 
and potentially different information on products they intent to purchase. It is 
therefore of utmost importance that they understand the content information, 
and ideally, the underlying rules and regulations. 

10.2 The role of science in law

Scientific studies have a dominant role in EU food law as they are used for showing 
a product’s health benefits and demonstrating there are not adverse effects. By 
requiring human intervention trials as evidence for the substantiation of health 
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claims, there is as much certainty as possible with regards to the cause-and-
effect relationship of food products and health benefits. Science consequently 
becomes an inevitable part of society: if it cannot be proven scientifically, a 
statement will not be authorized and consequently such statements cannot be 
used in the communication towards the general public. Although implemented 
to protect the general public, this regulatory framework also results in a lim-
ited information supply and a tremendous pressure on nutritional sciences to 
broaden this information supply. This may in the end also lead to scientism in 
society: decision making purely based on the results of scientific studies. This is 
also the conclusion of this thesis: within the current regulatory framework, evi-
dence on traditional cannot play a role without major changes in the legislation. 
The case on botanicals does show that it sometimes becomes difficult to defend 
that everything should be based on scientific studies. Other information sources 
including studies using an in vitro or longitudinal research methodology may pro-
vide an indication of a beneficial health effect. These sources can now solely be 
used as supporting evidence within the authorisation procedure. Even though it 
is known that showing beneficial effects of food products in human intervention 
trials is difficult, it is the only way to show a cause-and-effect relationship. And 
since authorisation will only occur when a cause-and-effect relationship between 
food product and health benefit is established, the human intervention trial is 
the only way to go in the current regulatory framework. 

In deciding upon the role of science in food law, one must find the perfect equi-
librium in providing sufficient information and the certainty that the information 
is truthful. In the current legal framework, the scale moves towards certainty. 
If there is a desire to also increase the amount of information provided to con-
sumers, the level of certainty must decrease, simply because sources beyond 
human intervention trials must be considered. This does however require further 
research into consumer understanding of information, consumer use of informa-
tion and validation of scientific and non-scientific sources of information. When 
the ambition is to increase the provision of information, science, policy-makers 
and food business operators must work together to cover these topics. 

10.3 Conclusion

The research presented in this thesis allowed for obtaining a broader perspec-
tive on risk analysis and the provision of information to consumers. The conclu-
sions from this thesis firstly shed light on the underlying argumentation in the 
discussion on botanical health claims; and additionally allow for understanding 
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the complexities of risk analysis for voluntary information provision. With new 
societal challenges these days and a food system that may be asked to deliver 
sufficient, nutritious, healthy as well as sustainable food products, also other 
messages beyond health effects may become regulated. Risk analysis – or a more 
broadly defined term better suitable for its use in EU food law, for example sci-
entific analysis - may again be implemented to assess the underlying evidence of 
these messages. The findings from this thesis may aid in shaping the framework 
for the evaluation of that information. 
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Nederlandse samenvatting

In de jaren 90 waren er verschillende voedselcrises, waaronder de BSE-crisis. 
Mede hierdoor ontstond er een oproep voor uitbreiding en herziening van de 
bestaande levensmiddelenwetgeving binnen de Europese Unie (EU). Eén van de 
veranderingen die werd geïmplementeerd, was de risicoanalyse: een procedure 
waarin risicomanagement, risicobeoordeling en risicocommunicatie van elkaar 
zijn gescheiden. Deze procedure moet onder andere gevolgd worden voor het 
op de markt brengen van nieuwe voedingsproducten en bij het beoordelen van 
de veiligheid van mogelijke additieven voor voedingsproducten. Ook voor de 
beoordeling van gezondheidsclaims wordt de risicoanalyse gebruikt, hoewel hier 
niet de risico’s maar de gezondheidseffecten van voedingsproducten moeten 
worden bewezen. 

Een belangrijke voorwaarde voor de risicoanalyse binnen levensmiddelen-
wetgeving is dat de risicobeoordeling gebaseerd is op een wetenschappelijke 
onderbouwing. Dit geldt voor zowel het vaststellen van de veiligheid van voed-
ingsproducten als voor de gezondheidseffecten zoals voorgesteld in claims. 
De voornaamste focus van dit proefschrift is de onderbouwing van gezond-
heidsclaims op kruiden. 

De risicobeoordeling in het algemeen en dus ook die van de gezondheidsclaims, 
wordt gedaan door de Europese voedselveiligheidsautoriteit (EFSA). Er is één 
groep gezondheidsclaims die nog niet beoordeeld is en momenteel ‘on-hold’ 
staan: de gezondheidsclaims op kruiden. De reden van het on-hold zetten van de 
beoordeling is de centrale vraag of gezondheidsclaims onderbouwd kunnen wor-
den op basis van bewijs van traditioneel gebruik. Dit is, via een speciale procedure, 
mogelijk voor traditionele kruidengeneesmiddelen, maar is op dit moment niet 
voldoende onderbouwing voor gezondheidsclaims op voeding. Verschillende 
wetenschappelijke publicaties hebben betrekking op de gezondheidsclaims op 
kruiden en de individuele componenten van de risicoanalyse. Er mist echter een 
wetenschappelijke benadering van de gezondheidsclaims op kruiden, bewijs van 
traditioneel gebruik en de gehele risicoanalyse. De onderzoeksvraag van dit pro-
efschrift is daarom: wat is de mogelijke rol van bewijs van traditioneel gebruik in 
de risicoanalyse van kruiden?

Hoofdstuk 1 geeft een algemene introductie in het onderwerp en de voorbe-
schouwing van de onderzoeksvraag. Om ‘bewijs van traditioneel gebruik’ verder 
te definiëren, zijn in hoofdstuk 2 verschillende beleidsdocumenten en weten-
schappelijke publicaties geanalyseerd. Het doel van deze analyse was om te 



225

Appendices

bepalen welke rol ‘bewijs van traditioneel gebruik’ kan spelen in het onderbou-
wen van gezondheidseffecten van kruiden. Voor traditionele kruidengeneesmid-
delen en nieuwe voedingsproducten, waarvan veilig gebruik in een land buiten 
de EU bekend is, bestaan er al procedures voor het onderbouwen met bewijs van 
traditioneel gebruik. Voor gezondheidsclaims op voeding bestaat een dergelijke 
uitzonderingspositie niet. Wetenschappelijke literatuur, die gaat over de onder-
bouwing van gezondheidsclaims met bewijs van traditioneel gebruik, geeft wel 
suggesties voor beoordelingscriteria. Deze beoordelingscriteria zijn met name 
gebaseerd op bestaande procedures voor traditionele kruidengeneesmiddelen 
en nieuwe voedingsproducten. Als bron voor goed traditioneel gebruik geldt 
dat aannemelijk moet worden gemaatk dat een product al veilig wordt gebruikt 
en een positief gezondheidseffect heeft, gedurende een periode van één of 
twee generaties. Ook worden er suggesties gedaan voor een systeem waarbij 
de formulering van de claim, de sterkte van het bewijs weergeeft. Volgens deze 
redenering, zouden er drie verschillende typen claims op de markt kunnen ko-
men, namelijk: product x zorgt voor effect y, product x kan zorgen voor effect 
y, of product x wordt traditioneel gebruikt voor effect y. De centrale vraag blijft 
echter of middels het implementeren van nieuwe beoordelingscriteria, danwel 
een heel nieuw systeem, de doelen van de wete nog behaald kunnen worden. 
Deze doelen richten zich onder andere op het beschermen van de consument 
tegen misleidende informatie. Op deze vraag wordt tot op heden nog geen 
antwoord gegeven. Hierdoor is het veranderen van het huidige wettelijke kader, 
inclusief de bijbehorende procedures, minimaal ingewikkeld, maar zelfs ook 
problematisch te noemen. 

In hoofdstukken 3 en 4 is gekeken naar het verschaffen van informatie over 
voordelen en risico’s van een product aan consumenten. 

In een online vragenlijst (hoofdstuk 3) zijn deelnemers blootgesteld aan verschil-
lende typen risico- en voordeelinformatie op het etiket van een voedingssupple-
ment dat guarana bevat. Er is gemeten of deze informatie invloed heeft op 
de intentie om het voedingssupplement te gebruiken. De deelnemers kregen 
daarbij ook gedetailleerde uitleg over de voordelen en risico’s van het product 
waarbij er werd bijgehouden hoelang de deelnemers naar deze informatie keken. 

Hoewel de verschillende informatie op het etiket geen effect had op de intentie 
om het product te gebruiken, was wel een effect zichtbaar nadat deelnemers 
de gedetailleerde informatie hadden gezien. De intentie om het product te 
gebruiken ging omhoog nadat deelnemers deze uitgebreide informatie over de 
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voordelen en risico’s konden lezen. Hoelang men naar de informatie keek, leek 
echter geen directe invloed te hebben. 

Deze bevindingen geven inzicht in de complexiteit van informatievoorzien-
ing, mede doordat niet duidelijk is of de informatie op het etiket gezien en/of 
gebruikt wordt door een consument. Het is daarom ook lastig vast te stellen, 
wat een eventuele verandering in de informatievoorzeniening, teweeg gebracht 
door een verandering in de risico analyse, voor invloed heeft op de consument. 
Om tot een sluitende oplossing te komen voor de gezondheidsclaim op kruiden, 
zal hier eerst meer duidelijkheid over moeten komen. 

Hoofdstuk 4 beschrijft een verkennende casestudie over de informatieverschaff-
ing in Nederlandse drogisterijen. Deelnemers werden geïnstrueerd om Sint 
Janskruid te kopen in een drogisterij of gezondheidswinkel waarna zij meededen 
in een kwalitatief onderzoek over de informatie die zij ontvingen in de winkel. 

De verbale informatie was niet consistent en verschilde per drogisterij. De be-
trouwbaarheid van de informatie werd beïnvloed door andere kenmerken zoals 
de autoriteit van de medewerker of winkel. Deelnemers verkregen daarbij ook 
informatie uit de winkelomgeving door bijvoorbeeld thematische schappen. 
Hoewel deze case studie niet direct te generaliseren valt door de kleine populatie 
en studie opzet, geeft het wel inzicht in de complexiteit van informatieverschaff-
ing. Veel verschillende factoren kunnen invloed hebben op de perceptie van een 
consument aangaande de gekregen informatie. Dit laat zien dat er buiten de 
inhoud van de informatie, ook andere aspecten invloed hebben op de ervaren 
betrouwbaarheid van de informatie door consumenten. 

Sinds de evaluatie van de gezondheidsclaims op kruiden ‘on-hold’ staat, zijn er 
verschillende publicaties waarin argumenten van voor- en tegenstanders van 
bewijs van traditioneel gebruik uitgelicht worden. In hoofdstuk 5 zijn de relat-
ies van belanghebbenden geanalyseerd middels een netwerkanalyse en zijn de 
verschillende argumenten nader wetenschappelijk getoetst. 

De resultaten lieten zien dat een aantal onderwerpen, zoals consumentenmis-
leiding, door zowel voor- als tegenstanders aangehaald worden. Deze onderw-
erpen moeten wellicht verder gedefinieerd worden om helder te krijgen wat ze 
betekenen binnen de EU-levensmiddelenwetgeving. Andere argumenten zijn 
gebaseerd op aannames die niet kunnen worden geverifieerd omdat dit gevolg-
trekkingen zijn van definitief besluit over de beoordeling van gezondheidsclaims 
op kruiden. De analyse van de netwerk van de belanghebbenden liet zien dat er 
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vaak een connectie is tussen belanghebbenden die eenzelfde argument uiten. 
Een argument dat door verschillende partijen wordt geuit, kan dus voortkomen 
uit eenzelfde belang. 

In hoofdstuk 6 zijn verschillende internationale jurisdicties onderzocht, om te 
bepalen welke rol bewijs van traditioneel gebruik in de wetgeving van geneesmid-
delen en voedingsproducten speelt. Er wordt binnen de EU uitgegaan van twee 
opties die de huidige impasse rondom de beoordeling van gezondheidsclaims 
op kruiden kunnen oplossen, namelijk: (i) doorgaan met de huidige beoordeling-
scriteria of (ii) bewijs van traditioneel gebruik toestaan als onderbouwing van 
gezondheidsclaim. Uit deze analyse kwam naar voren dat er nog twee andere 
opties zijn, te weten: (iii) een aparte categorie specificeren binnen de gezond-
heidsclaims verordening of (iv) een aparte juridische categorie creëren tussen ge-
neesmiddelen en voedingsproducten. Een selectie van één van deze procedures 
blijft een politieke keuze die gemaakt dient te worden door de risicomanager. 
Zowel de risicobeoordelaar als de risicocommunicator dienen geraadpleegd te 
worden, gezien een verandering in het wettelijk kader of de procedure verstrek-
kende gevolgen kan hebben voor het uitvoeren van hun taken. 

Hoewel de evaluatie van de gezondheidsclaim op kruiden ‘on-hold’ staat, is deze 
voor andere gezondheidsclaims wel al afgerond. De door EFSA gepubliceerde 
wetenschappelijke opinies, alsmede een aantal wetenschappelijke dossiers, 
over gezondheidsclaims met als gezondheidseffect antioxidant activiteit, zijn 
geanalyseerd in hoofdstuk 7. Uit deze analyse kwam naar voren dat de evalu-
atie van het aangeleverde wetenschappelijke bewijs niet altijd volgens de door 
EFSA vastgestelde criteria werd uitgevoerd. De analyse van de aangeleverde, 
onderliggende wetenschapplijke dossiers liet echter zien dat het merendeel van 
de studies niet de relatie onderzocht tussen het voedingsproduct of ingrediënt 
en het gezondheidseffect. 

De inhoud van de dossiers suggereert dat de beoordelingscriteria niet duidelijk 
waren. Daarbij werd de beoordeling niet altijd volgens de door EFSA vast-
gestelde criteria uitgevoerd (karakterisren van stof/ingredient, definieren van 
gezondheidseffect en vaststellen van causaal verband tussen ingredient en 
gezondheidseffect). Dit leidt tot onzekerheid en remt innovatie. De beoordel-
ingscriteria zijn echter recent aangescherpt. De belangrijkste bevinding van dit 
onderzoek is dat de beoordelingscriteria voor een risicobeoordeling duidelijk 
moeten zijn. Eventuele veranderingen met betrekking tot de gezondheidsclaims 
op kruiden zullen daarom helder moeten zijn richting levensmiddelenbedrijven. 
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Onduidelijkheid kan leiden tot onzekerheid en dat kan vervolgens resulteren in 
minder innovaties. 

Tenslotte wordt in hoofdstuk 8 een kritische reflectie gegeven over de complex-
iteit van het onderbouwen van gezondheidsclaim met bewijs van traditioneel 
gebruik. Als bewijs van traditioneel gebruik een rol gaat spelen in de onderbou-
wing van gezondheidseffect van kruiden, dan moet men er zeker van zijn dat 
de productiemethoden en gebruikscondities deze tradities ook reflecteren. 
Modernere methoden kunnen bijvoorbeeld zorgen voor een geconcentreerder 
product, waarbij ook mogelijk toxische stoffen in grotere hoeveelheid aanwezig 
kunnen zijn. Daarbij moet ook helder blijven dat bewijs van traditioneel gebruik 
niet hetzelfde gewaardeerd kan worden als wetenschappelijk bewijs voortko-
mend uit geblindeerde, gerandomiseerde klinische studies. 

Het doel van het onderzoek in dit proefschrift was om de mogelijke rol van 
bewijs van traditioneel gebruik als onderbouwing van gezondheidsclaims op 
kruiden te onderzoeken. Het toestaan van bewijs van traditioneel gebruik als 
onderbouwing van gezondheidsclaims is mogelijk, maar niet raadzaam. 

Hoewel de analyse van de internationale jurisdictie laat zien dat bewijs van 
traditioneel gebruik gebruikt kan worden als onderbouwing, vereist dat binnen 
de EU grote aanpassingen aan het bestaande juridische kader. Daarbij moet 
gekeken worden naar de invloed van de aanpassingen op de doelen van de 
gezondheidsclaimsverordening. Het onderbouwen van een gezondheidsclaim 
met bewijs van traditioneel gebruik is niet alleen veel zwakker dan een onder-
bouwing met klinische studies, er is ook een risico van het autoriseren van meer 
vals positieven: claims waar een gezondheidseffect aangetoond lijkt maar die er 
niet is. 

Zo lang niet duidelijk is of een consument vaker misleid wordt door gezond-
heidsclaims onderbouwd met bewijs van traditioneel gebruik, kan deze onder-
bouwing niet geïmplementeerd worden in de EU. Hoewel deze conclusie uitein-
delijk een politieke keuze is, zou een snelle beslissing er wel voor zorgen dat de 
gezondheidsclaims die nu ‘on-hold’ staan, meteen beoordeeld kunnen worden 
met de bestaande beoordelingscriteria. Dit zou zorgen voor een betere consu-
mentenbescherming en geeft de meest duidelijke criteria voor consumenten, 
bedrijven en risicomanagers. 
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Dankwoord

Dit proefschrift, geschreven in de afgelopen jaren, was never nooit tot stand 
gekomen zonder hulp van mijn omgeving. En aangezien het proefschrift toch al 
lekker uitgebreid is, neem ik hier ook even ruimschoots de ruimte om een aantal 
mensen te bedanken. 

Allereerst Aalt en Alie. Jullie zijn er altijd voor mij: de wekelijkse onderzoeks-
meetings, advies over onderwijs en goede raad voor mijn persoonlijke ontwikkel-
ing. Hoewel de hele afronding iets langer duurde dan verwacht, zijn jullie altijd 
naast mij blijven staan zonder iets in te leveren in tijd, advies en enthousiasme. Ik 
had me geen beter promotieteam kunnen wensen. 

Allerbeste Aalt, als ik maar half zo enthousiast blijf over mijn wetenschappelijke 
discipline als jij, dan ga ik nog een geweldige carrière tegemoet. Hoe onze meet-
ings af en toe kunnen ontsporen waarin ik alleen maar luister naar een monoloog 
van jou over de meest uiteenlopende onderwerpen, illustreert dit alleen maar. 
Ik lieg niet als ik zeg dat jij zowel in je enthousiasme, kennis en veerkracht een 
inspiratie voor mij bent. En ik zal nooit meer zeggen dat mensen boven de 65 
‘gewoon te oud’ zijn. 

Lieve Alie, het tapijt van jouw kantoor zal wel versleten zijn van al die keren dat 
ik bij jou binnen kwam vallen. Jij was er in de afgelopen jaren om mee te lachen 
en af en toe om mee te huilen. Om met mij mee te balen, maar ook om de schoud-
ers er weer onder te zetten en door te gaan. En je schroomde niet om jouw man, 
Frits, naar voren te schuiven als dat nodig was (dank nog daarvoor Frits, zonder 
jou was ik nooit uit die statistiek gekomen). Alie, ik hoop dat je af en toe stilstaat 
bij wat jij hebt opgebouwd en hoe jij in het leven staat. Daar mag je trots op zijn. 
We blijven collega’s, maar ik zal je af en toe nog nodig hebben als supervisor, ik 
hoop dat je dat niet erg vindt. 

Graag wil ik ook de leden van de beoordelingscommissie bedanken voor het lezen 
en beoordelen van mijn proefschrift en voor de waardevolle feedback: Prof. Dr. 
Antoon Opperhuizen, Prof. Dr. Bernd van der Meulen, dr. Bart Penders en 
Prof. Dr. Hans Verhagen. 

Dan mijn gewaardeerde collega’s, maar bovenal ook mijn paranimfen Linsay & 
Britt. Linsay, hoewel wij in twee uithoeken van het gebouw zitten, weten we 
elkaar altijd te vinden als het nodig is. En dat is ‘nodig’ in de breedste zin van het 
woord, want af en toe is het ook gewoon heel erg nodig om de laatste roddels 
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door te spreken. Britt, van een thesis schrijven in een kamertje op de Deken 
van Oppensingel tot paranimf bij mijn verdediging. Ik ben blij dat je weer je weg 
hebt teruggevonden naar Venlo, dat levert heel wat lol op voor mij. Bedankt dat 
jullie mij door mijn verdediging heen helpen en elke keer weer jullie vertrouwen 
uitspreken in een goede uitkomst (ook al is het soms aan dovemans oren gericht). 

Nicole, buurvrouw (kantoor-technisch dan) en mega steun. Ik wil niet weten hoe 
vaak ik bij jou in de stoel op je kantoor heb gezeten, met mijn epische woorden 
‘ik heb geen zin meer’ (dat kon overigens over alles gaan).  Hoewel jij denkt dat 
jouw hulp met name praktisch is, was het voor mij nog belangrijker dat is altijd 
wist dat ik bij jou een luisterend oor kon vinden. 

Rogier, bedankt voor het vertrouwen dat je altijd in mij hebt gehad, zowel in het 
afronden van mijn promotie als in aanstellen van mij binnen Campus Venlo. En 
nog excuses voor de ellenlange meetings met Alie en Aalt die toch vaak bij jullie 
op kantoor plaatsvonden. Ik ben blij dat jij en Pim mij een kans hebben gegeven 
als docent op Campus Venlo en dat we collega’s blijven. Pim, je was er met name 
bij in het laatste gedeelte van mijn PhD, toch een heel belangrijk gedeelte. Door 
mij aan te stellen heb ik veel vertrouwen gekregen en hierbij los ik mijn belofte 
in dat ik écht mijn PhD ga afmaken. 

Hanneke, streng maar rechtvaardig (geintje), Roomie! Wat hebben we het gezel-
lig in ons kamertje. Dank voor het opvangen en bijstaan van mij in de afgelopen 
jaren. Het is heel erg fijn om te weten dat er iemand tegenover mij zit waarvan ik 
weet wat ik er aan heb. En uiteraard voor de dinsdagmiddag koekjes, die houden 
we er de komende jaren wel in!

Dan naar mijn mede FCCV’ers, which means I will switch to English. Hidde, Mad-
hura, Belén, Miriam and Vaios, I am glad you all joined FCCV. I am happy to see 
that we are all there for each other, interested in each other both professionally 
and personally. Research meetings, movie nights, chocolate workshops and on-
line focus hours during COVID we have done it all. And even when the big boss 
is busy with other things (welcome to the world baby Jesse), we fix it together. 
We make a strong team, and this has been of major importance to me in the past 
years. 

Ondersteunend beschrijft niet half hoe belangrijk jullie zijn voor de campus maar 
ook voor mij. Brigitte, Annelou, Maartje, Els, Karin, Kim en, in the early days, 
Iris en Audry, jullie zorgen voor het dagelijkse reilen en zeilen op de campus. 
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Maar nog veel belangrijker; jullie zijn daar als ik jullie nodig heb. Ik ben heel blij 
dat wij collega’s waren, zijn en blijven!

My dearest colleagues at Campus Venlo both from the inner-city and the lab: 
Mitch, Khrystyna, Bart, Pauline, Alvaro, Freddy, Mireille, Connie, Emmy, 
Geert, Misha, Annelous, Dimona, Martine, Koen Verhees, Su-Mia, Yan Yu, Hui 
Hui, Ilse, Mirjam, Britt Otten, Sophie, Edgar, Alexander, Koen Venema, Rob, 
Monica, Miriam Oost, Evy, Kahlile, Colin, Iris, Sanne, Jessica, Judy, Carmen, 
Tim, Anouk and everyone else. Thank you for all the valuable feedback in the 
research meetings and discussion we had. It is great to see so many amazing 
things going on in Venlo. A special thanks to Remco for helping me with this 
thesis in the final phase. 

Dan mijn lieve vrienden Brigitte & Ron (en Roan en Noor), Lisanne & René (en 
Nova), Joost & Carly en Mark bedankt dat jullie mij af en toe uit de stress heb-
ben getrokken, maar ook dat jullie accepteerden als dat niet lukte. Jullie hebben 
mij zien groeien de afgelopen jaren en mij daar ook bij geholpen waar mogelijk. 
Dat heeft heel erg veel voor mij betekend!

Sven & Inge (en Quinty en Evi), Max & Linda, Joost & Judith en Jim. Bedankt 
voor alle feestjes, drankjes en gezelligheid. Ik heb het waarschijnlijk nog nooit 
tegen jullie gezegd maar jullie zijn echt belangrijk voor mij. 

Leandra en Jella, the Venlonians that stayed. Af en toe een koffietje, een etentje 
of gewoon even bijkletsen. Jullie weten hoe het academische wereldje een 
beetje in elkaar zit en dat was heel fijn. Er zijn veel momenten in de afgelopen 
jaren waarin jullie een hoofdrol hebben gespeeld in mijn leven door er gewoon 
voor mij te zijn. Ik hoop dat dat nog een hele lange tijd zo blijft, ook al ben ik nu 
officieel geen Venlonian meer. 

Iets recenter in mijn leven gekomen maar nog steeds even betrokken bij mijn/
ons leven: Mies & Henny en Sjors, the in-laws. Dankjewel voor jullie oprechte 
interesse en dat ik bij jullie mijn hart kon luchten als het even niet meezat. Het is 
heel fijn om te weten dat ik/wij op jullie kunnen bouwen.

Pap en mam, jullie hebben mij opgevoed tot de vrouw die ik nu ben en daarvoor 
ben ik jullie dankbaar. Jullie hebben altijd achter de keuzes gestaan die ik heb 
gemaakt. En hoewel het af en toe lastig was om te begrijpen waarom dingen 
liepen zoals ze liepen, zijn jullie vanaf het begin af aan daar geweest als ik jullie 
nodig had. Een aai over de bol als het even niet lukte en schop onder mijn kont als 
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ik door moest zetten. Het is fijn om te weten dat ik altijd thuis kan komen. Mieke 
& Hans en Luuk en Liv en Nick & Laurey, ik begrijp dat het af en toe lastig was 
om te snappen waar jullie kleine zusje mee bezig was. Helemaal omdat ik er het 
ene moment laaiend enthousiast over ben en het volgende moment bijna haat. 
Daarom was het extra fijn dat jullie wel voor mij klaar stonden. Soms alleen door 
te luisteren, soms met advies en een andere keer gewoon door mijn gedachten 
op iets anders te zetten. Ik beloof jullie dat ik het voorlopig op donderdagavond 
niet meer over mijn proefschrift zal hebben;). 

En als laatste Nard, lieve Nard. Ik leerde jou kennen toen ik al in de afrondende 
fase zat. Aangezien deze wat langer duurde, heb je toch een aanzienlijke periode 
van mijn PhD naast me gestaan. En dat was toch echt een leukere tijd dan de tijd 
daarvoor. Hoewel ik altijd blijf zeggen dat ik ‘het wel zelf kan’, is het toch fijn om 
te weten dat dat niet meer hoeft. Vanaf nu gaan we samen verder, in ons huisje 
in Hegelsom. Ik weet nu dat ik met jou elke storm aan kan, maar dat ik het ook 
heerlijk met je vind en rustig en kalm weer. Bedankt moppie, uit de grond van 
mijn hart. 
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After graduating Karin started her PhD project on the ‘Risks & benefits of bo-
tanicals’ at the Food Claims Centre Venlo of Maastricht University Campus Venlo. 
Besides the interdisciplinary research into the subject she was also teaching in 
various courses in the bachelor’s programme University College Venlo and mas-
ter’s programme Health Food Innovation Management. She managed to obtain 
her ‘university teaching qualification’ during her time as a PhD student. Karin 
was a member of the Education Programme Committee of Maastricht University 
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fairs and network events to create awareness for the research and education 
activities that were taking place in Venlo. 

After finishing her PhD project, Karin will remain at Maastricht University Cam-
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Venlo and the master’s programme Health Food Innovation Management. She 
will be teaching and coordinating courses as well as remain a member of the 
Educational Programme Committee and guide students in writing their theses. 
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