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Introduction
Over the last few decades, an upward trend in the 

use of dietary suppplements (DS) has been observed 
worldwide [1, 2, 3]. In analysis of the socio-demo-
graphic characteristics of consumers, the represen-
tatives of the female sex, people belonging to the 
white race, people with higher incomes and higher 
level of education are more likely to use DS [2, 3]. In 
1994 Dietary Supplements Health and Education Act 
(DSHEA) enters into force in the USA. DSHEA first 
introduced a definition of the term “food (dietary) 
supplement” and established a regulatory framework 
for DS products. Several years later European Food 
Safety Authority (EFSA) formulates the European 
definition for DS. The meaning of these definitions is 
similar and DS are categorized as “foodstuffs the pur-
pose of which is to supplement the normal diet” and 
which are “concentrated sources of vitamins, miner-
als or other substances with a nutritional or physio-
logical effect”, “marketed in dose form (tablets, cap-
sules, pastille, sachets of powder, ampoules of liquids 
etc.), “intended to be administrated orally in mea-
sured small unit quantities” [4, 5]. There is no agreed 
classification of DS but aside from vitamins/minerals 
most commonly DS are separated as aminoacids, en-
zymes, probiotics, fatty acids, botanical or botanical 
extracts and miscellaneous bioactive substances. DS 

may represent combinations of these substances with 
diverse qualitative and quantitative composition [6].
With widespread use of DS the common knowledge 
of their safety is further compromised by increasin-
gevidence of variedly severe adverse reactions (ARs) 
and possible interactions with concomitant medica-
tion [7, 8]. The accumulated data of risks associated 
with DS use is the main cause of the increased scien-
tific interest in these products. Every day consumers 
are confronted with abundance of messages about re-
lationship between diet and health [9]. Some authors 
show that although regulated as foods DS are rarely 
used as a means of supplementing the diet and the 
major part of consumers use DS to maintain overall 
health or to influence organospecific problems [10].
In many cases DS, especially those of plant origin, 
resemble drugs in terms of composition and presen-
tation. It is often difficult for users to orientate in the 
variety of products available in pharmacies and dis-
tinguish particularly DS and over-the-counter (OTC) 
medicines. A small part of users are aware of the fact 
that DS are not subject of the same strict regulation 
as drugs, the evidence of efficacy and safety of these 
products is missing and guarantees of their quality 
are lacking. Several studies have been devoted to 
clarify the weaknesses in the regulation of DS [6, 11, 
12].The identification of legislative and health prob-
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lems, requiring attention is in progress but there are 
still many challenges, associated with the use of DS.

Aim
The study aims to present current status of DS 

legislation in regard to the legal claims, regulations 
and safety monitoring of DS.

Materials and methods
The study is based on the review of published 

literature and regulatory documents concerning DS 
legislation. Methods used for the purpose of the study 
are collection of data, analysis and comparison of 
current requirements regarding DS claims, regulation 
and safety monitoring in European Community (EC) 
and the USA.

Results and Discussion

Legal claims of dietary supplements
A very important point of DS legislation is the 

regulation on their claims. Products intended to treat, 
prevent or diagnose diseases are regulated as drugs.
Because from regulatory perspective DS are designed 
to supplement the normal diet, they should not have 
claims of medicines therefore they should not sug-
gestto be used for treatment, diagnosis or prevention 
of diseases. Actually, two main types of claims made 
on foods and DS are accepted worldwide: nutritional 
claims and health claims. As “nutritional” refers any 
claim that states, suggests or implies that food has 
particular beneficial nutritional properties due to:

a. the energy (provides, provides at a reduced or 
increased rate etc.)

b. the nutrients or other substances (contains, con-
tains in reduced or increased proportions, or does not 
contain) [13].

“Health claim” is any statement about a relation-
ship between food and health. Health claims of DS are 
their main marketing messages [14]. Health claims 
are divided in two main regulatory groups. The so-
called “Function health claims” refer to the growth, 
development and functions of the body, psycholog-
ical and behavioural functions and weight-control.
The second group health claims covers “Risk re-
duction claims” and “Claims referring to children’s 
development” [13]. The disclosure of a health claim 
for specific product requires an assessment by EFSA, 
based on scientific evidence. The declared claims are 
considered to be well understood by the majority of 
consumers. Health claims which suggest that the lack 
of consumption of the product affects health as well 

as claims relating to the degree of weight reduction or 
to recommendations of individual doctors or health 
associations are prohibited. “Risk reduction claims” 
and “Claims referring to children’s development” re-
quire an authorization on a case-by-case basis, fol-
lowing the submission of scientific dossier. Under the 
current European legislation health claims made on 
foods are prohibited unless they are included in the list 
of permitted claims [13, 15]. In the USA, in addition 
to nutritional and health claims a third type claim on 
food and DS is resolved. These so-called “Structure/
function claims“ describe the ability of an ingredient 
to affect the structure or function of the body, but not 
in a particular disease. “Structure/function claims” 
are the most confusing for consumers. These claims 
may refer to the mechanism of action (e.g. „acts as an 
antioxidant”) or effects on the cellular structures (e.g. 
“helps membrane stability“), physiological processes 
(e.g. “supports normal excretion of urine“), laborato-
ry parameters (e.g. „maintain a normal blood sugar“) 
etc. In the USA DS claims are under the regulation 
of FDA. The authorization of health claims requires 
scientific evidence. Claims regarding structure/func-
tion do not require prior approval by FDA but as they 
are misleading for consumers, rigorous rules on the 
labeling of products with such claims are established. 
The label must state that the product has not been 
studied by FDA and it is not intended to treat, diag-
nose or prevent diseases [16]. Nutrition and health 
claims are an important policy area [9] and common 
subject of scientific discussion. According to some 
authors one significant problem is the large number 
of DS health claims in Europe. The wide variations 
in health claims lead to misleading claims [9, 12]. An 
analysis of the 634 health claims of 198 substanc-
es, based on EFSA database, shows that because of 
the lack of sufficient scientific evidence less than 
one third of them are approved. The approved health 
claims are too varied [14]. Silano et al. discuss that 
since there is no pre-established guidance (e. g. num-
ber or type of studies), the scientific requirements for 
health claims are established progressively-as claims 
are evaluated [12]. Several authors highlight the im-
portance of detailed food composition data before 
any nutrition or health claim can be applied. When 
the quality of information is poor it is difficult to veri-
fy thatquantities are sufficient to make claims accept-
able [19, 14].

Aspects in regulation of dietary supplements
DS users often conclude that once a product is 

on the market, especially in pharmacies, it is cer-
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tainly qualitative and safe and remain surprised that 
there are not such guarantees in regard to DS [17]. 
According to some authors the majority of users as-
sume that DS are subject to the same control over 
their effectiveness and safety as drugs [18]. More-
over, some data indicate that the medical evidence 
about DS effectiveness is not an essential factor and 
has no influence on the consumers’ decision for us-
ing DS [19]. As opposite to medicines, there are no 
requirements for preliminary data demonstrating 
the effectiveness and safety of DS. The research on 
DS activity is methodologically difficult for many 
reasons (Table 1) [20].

The enactment of DSHEA in 1994 changes radi-
cally the USA market of DS. DS can be provisonal-
ly divided into two categories: sold before 1994 and 
sold after 1994 [20]. DS sold before DSHEA do not 
require approval and authorization by FDA. Howev-
er, the FDA is responsible for postmarketing control 
of their safety and may impose restrictions or prohi-
bition of DS distribution in case of significant and 
unreasonable risk. These substances that have not 
been used in DS composition before 1994 are defined 

Inadequate analysis for active compounds 
Lack of independent product characterization
Inadequate description of the raw materials
Product contamination (with other supplements or any pharmacologically active substances)
Use of inconsistent lots
The paucity of pharmacokinetic and pharmacodynamic information regarding dietary supplements and 
specific active ingredients
Insufficient number of subjects or inadequate randomization
Lack of adequate placebo controls or blinding
Unwarranted extrapolation of conclusions based on 1 preparation

as „new dietary ingredients“ (NDI). When there is a 
presence of NDI in the product FDA requires scien-
tific evidence (articles, researches etc.) for product 
safety at least 75 days before its marketing [21]. The 
regulation of DS in Europe differs from that in the 
USA. There are legislative differences between indi-
vidual Member states (MS) of the EC. One solution 
for harmonization of the laws is the introduction of 
a positive list of vitamins and minerals that are al-
lowed to be included into DS. The list contains 14 
vitamins (and 45 eligible sources to obtain them) and 
17 minerals (and 136 eligible sources to obtain them)
[4]. Six main approaches in regulation of herbal and 
other bioactive substances merge in the EC (Table 2). 
The majority of substances fall within the categories 
1-4. As NDI are defined substances that were not 
sufficiently used in the composition of DS before 15 
May 1997. Their approval in the EC market is based 
on scientific evidence [6].

As a MS of EC, Bulgaria applies the European 
legislative documents related to the regulation of 
DS. The essential principles of Directive 46/2002/
EC have been transposed at the national law into 

1. Permitted for use in dietary supplements either under national law or internal guidelines with the 
assumption that these substances are not new, and their safety has been verified.

2. Permitted for use in dietary supplements-maximum level established.

3. Permitted for use in dietary supplements under specific conditions (for example requirements for the type 
of extract).

4. Permission may be given on the “case by case” basis following evaluation.

5. Not currently permitted. May be permitted following authorisation. This method has been adopted in 
some countries to ensure product safety.

6. Not permitted for use in food supplements, or regarded as medicinal

Table. 1. Potential limitations in dietary supplement research [20].

Table. 2. Main approaches in regulation of bioactive substances in EC[6].
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Ordinance № 47/2004 of Ministry of Health on re-
quirements for DS. Ordinance № 47/2004 is har-
monized with Directive 46/2002/EC taking into 
account some specific elements of the national law. 
Maximum levels of vitamins and mineralsin DS for 
adults and a list of 120 plants and plant parts prohib-
ited for use in DS are listed [22]. Some authors are 
of the opinion that the European legislation on DS 
still has many weaknesses [6, 9, 11, 12]. Directive 
2002/46/EC contributes to harmonization of laws 
mainlyin regard to vitamins/minerals but permit-
ted maximum levels of their daily intake as DS are 
not yet well established [4]. Harmonization of the 
laws in relation to substances other than vitamins/
minerals is limited [6, 12]. An important issue is 
the difficulty to know to what extent the Directive 
2002/46/EC is implemented by MS at national level 
[12]. Given DS definition, many clarifications of the 
terms “other substances with nutritional and physi-
ological effect” and “nutritional and physiological 
effect” are needed [12]. Further obstacles arise from 
the boundary of herbal dietary supplements (HDS) 
with traditional herbal medicinal products (THMP) 
in Europe. Current European regulatory framework 
allows the same plant compoundsto be marketed in 
two different types of products: as THMP and as 
DS. The registration of a herbal product as THMP 

Arrhythmias Ephedra sinica, Oleander nerium, Epimedium grandiflorum

Palpitations, chest pain, hypertonia Panax ginseng, Crataegus species, Pausinystalia yohimbe

Myocardial infarction Ephedra sinica

Stroke Ephedra sinica, Gingko biloba

Bleeding Gingko biloba

Hepatotoxic effects
Larrea divaricata, Symphytum officinale
Poligonum multiflorum, Teucrium chamaedrys, Piper mеthisticum, 
Usnea barbata

Nephrolithiasis Calcium

Mood alterations Atropa belladonna, Panax ginseng, Mytragina speciosa, 
Hypericum perforatum, Pausinystalia yohimbe

Vomiting, nausea, diarrhea, anorexia Echinacea, Trigonella foenum-graecum, Crataegus species, 
Olenader nerium, Epimedium grandiflorum, Serenoa repens

Rash and allergic reactions
Ammi majus, Commiphora wightii, Echinacea, Chrisantemum 
morifolium, Hedera helix, Hypericum perforatum, Salix species, 
Trigonella foenum-graecum

Osteoporotic fractures Vitamin A

is based only on the evidence of its traditional med-
ical use for at least 30 years of which 15 years con-
cerned for use in the EC [23].
Safety considerations of dietary supplements use

The safety of DS becomes a significant factor in 
public health and a challenge for health systems and 
regulatory authorities worldwide [24]. By definition 
the term ”adverse reaction” covers noxious and un-
wanted effects resulting not only from the authorised 
use of a medicinal product at normal doses, but also 
from medication errors and uses outside the terms 
of the marketing authorisation, including the misuse 
and abuse of the medicinal product [25]. Specifically 
to DS, FDA considers as an AR “any case of injury 
or illness associated with the use of a product or an 
ingredient” [26]. Compared to pharmaceuticals DS 
are characterized with larger margins of safety, but 
presence of biologically active ingredients may result 
in the occurrence of different ARs. The information 
on ARs, associated with DS use is limited globally.
The existing references do not describe ARs associ-
ated with the full range of DS and are focused mainly 
on safety of HDS [7, 27]. Available data indicate that 
DS can cause ARs of varying severity, that may oc-
cur at the level of all organs and body systems. Most 
affected are skin, liver, gastrointestinal tract and car-
diovascular system (Table 3) [28, 29, 30].

Table. 3. Examples of potential adverse reactions to some ingredients of dietary supplements [30].
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Since before reaching the market DS are not thor-
oughly tested in terms of pharmacological and tox-
ic activity, the only way to establish their safety is 
through postmarketing surveillance [31]. In this sense 
FDA recognizes drugs as “considered unsafe until 
proven safe” and DS as “considered safe until proven 
unsafе”. The postmarketing safety control of drugs 
is object of the system of pharmacovigilance. Phar-
macovigilance is a science related to the detection, 
assessment, understanding and prevention of adverse 
effects or other problems arising from the use of drugs. 
Despite being designed for drugs, in recent years 
plant products, blood and biological products, tradi-
tional and complementary medicine, medical equip-
ment and vaccines are covered by pharmacovigilance 
regulation. The general trend to extend the target of 
existing pharmacovigilance system does not exclude 
DS and other natural products. Several authors argue 
that some modifications and additional surveillance 
procedures regarding to DS should be developed [24, 
29, 32]. Classical instrument for pharmacovigilance 
is the spontaneous report (so-called “yellow card”).
In 1993, FDA introduced a system for gathering in-
formation about ARs to DS using the standard meth-
od of spontaneous report. Essentially, this system for 
safety monitoring of DS, well known as MedWatch 
system is very similar to the pharmacovigilance. On 
the basis of received messages FDA generates sig-
nals for ARs to DS with important implications to the 
public health. Concerning Europe, there is a network 
of centers of pharmacovigilance and pharmacoepide-
miology. The foremost coordinator of their activities 
is the European Medicines Agency (ЕМА). ЕМА 
creates a database – EudraVigilance of all adverse 
drug reactions, but does not participate in the safety 
monitoring of DS. The borderline between HDS and 
THMP requires specific attention. The definition of 
a herbal product as DS or medicine may have con-
siderable impact for pharmacovigilance. In the USA 
where herbal products are supplied as DS, consumers 
and health professionals can report suspected ARs to 
the FDA. In the EC the regulation of herbal prod-
ucts may vary between different MS and the same 
herbal compounds may exist as THMP or as DS. 
When herbal products are marketed as THMP man-
ufacturers have pharmacovigilance obligations under 
Directive 2004/24/EC. Herbal products supplied as 
DS do not have to comply with this directive. There-
fore measures conserning their safety depend mainly 
on national legislation and manufacturers’ practices 
[12]. The low level of spontaneous reporting is the 
common problem in general. According to available 

data only 10% of adverse drug reactions have been 
reported through spontaneous reports [33]. The low 
level of ARs reporting is even greater for DS. Many 
studies demonstrate that DS consumers perceive DS 
as absolutely safe [18, 33-35]. Because of the gen-
erally low risk perception DS users do not associate 
agiven side effect with these „natural”, i.e. “safe“ 
products [2]. On the other hand DS intake is usually a 
personal choice of consumers and they not feel com-
fortable to discuss the occurrence of ARs with health 
care professionals [6,36]. Physicians quite often do 
not know that their patients receive DS therefore they 
do not suspect one DS as a reason for ARs or inter-
action with drugs [27, 31]. Despite the lack of com-
munication, the numberof reports of ARs to DS is 
continuously increasing: in 2010 FDA received 1009 
reports of ARs to DS compared to respectively 2047 
and 2844 reports in 2011 and 2012 [37]. Reporting 
of ARs is completely voluntary but since 2007 man-
ufacturers and distributors of DS in the USA have 
been obliged to report all serious ARs. Between 2008 
and 2011 FDA received 6307 reports of ARs related 
to DS use. Of these reports 71% are obtained from 
the industry and concern serious ARs. The majority 
of ARs have been associated with the use of com-
bined products, followed by vitamins/minerals [37]. 
It is often difficult to determine whether ARs are due 
to the nature of DS or derive from other factors such 
as incorrect use of the products (most commonly in 
respect of the dose and duration of administration), 
individual physiological and pathological character-
istics of the body, concomitant medications or poor 
quality of products in terms of composition and acci-
dental contamination with drugs, heavy metals, pesti-
cides, pathogens and other substances [27, 37, 38]. A 
step forward in the attempts to reduce risks associat-
ed with the low products’ quality is the establishment 
of FDA regulation on good manufacturing practice 
(GMP) with strict requirements for companies in-
volved with manufacturing, packaging and labeling 
of DS in the USA [37].

Conclusion
The exponential increase of DS use poses more 

and more questions facing different healthcare set-
tings. On a global scale there are still many gaps 
with regard to the regulation of DS and legislative 
policies need to be harmonized. Consumers often 
make no distinction between DS and medicines, es-
pecially OTCdrugs. Clarifying the weaknesses and 
increasing consumers’ awareness of the legislation 
and regulation of DS is a necessary factor supporting 
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users to make informed decisions and wisely use of 
these products. The wide spread use of DS generates 
issues related to their safety. The categorization of 
DS as “safe” because they are “natural” seems to be 
unreasonable due to the evidence of ARs and drug 
interactions of DS. In contrast to medicines DS dis-
tribution does not meet mandatory requirements of 
effectiveness, safety and quality. Therefore a relevant 
system for postmarketing monitoring of these prod-
ucts would be of crucial importance to protect public 
health. Generally there is limited medical informa-
tion, limited product information and limited infor-
mation on the consumers of DS. As a result there is 
a lack of sufficient information to adequately assess 
the possible health risks generated by DS use. The 
close cooperation between healthcare professionals, 
manufacturers of DS and DS consumers is of great 
importance for successful implementation of DS 
monitoring. The enhancement of DS surveillance 
could be helpful in the identification of substances 
and health problems requiring attention and future 
targeted studies.
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