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Abstract: 1 

Botanical ingredients have been used for centuries in food and in medicines, typically 2 

to support and maintain physiological functions and as remedies for many ailments. 3 

Today, botanical ingredients are still ingested as part of food supplements or herbal 4 

medicines (HM). Industry reports suggest growing global sales of and revenue from 5 

HM and food supplements containing botanicals, hereafter called botanical food 6 

supplements (BFS).  In the context of this suggested growing popularity, this article 7 

will introduce both BFS and HM and then explore the available data on BFS intakes 8 

and consumer attitudes to their use. It will describe the EU regulatory framework within 9 

which BFS sit and mention research suggesting possible interactions between 10 

botanical ingredients, herbal medicines and traditional medicines. It is intended as a 11 

brief overview rather than a comprehensive review of the area. 12 
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Botanical food supplements – intake, regulations, risks and attitudes. 63 

  64 

Botanical ingredients and herbs have been used for centuries for the support and maintenance 65 

of physiological functions and for the treatment of a variety of illnesses and ailments. In the 66 

UK, 25% of the population are reported to use some form of complementary and alternative 67 

medicine, including botanical food supplements (BFS) and herbal medicines (HM) (Ritchie, 68 

2007; Egan et al., 2011). Recent market research has suggested that the UK market for 69 

all food supplements will reach £465 million by 2024, representing the fourth largest market 70 

share globally behind Italy, Russia and Germany (Mintel, 2020). Against this backdrop of 71 

suggested consumer desire and market demand, this article will provide a brief introduction to 72 

key considerations for products containing botanical ingredients (both BFS and HM). It is 73 

intended to provide a brief overview of these issues, rather than an exhaustive review on the 74 

subject area. 75 

  76 

Classifying herbal substances: Botanical Food Supplements and Herbal Medicine 77 

  78 

Under EU law, there are two relevant definitions for HM; that of medicinal products and that 79 

specialised for HM. The definition of a medicinal product is laid out in Article 1 of Directive 80 

2001/83/EC as: 81 

(a)   Any substance or combination of substances presented as having properties for 82 

treating or preventing disease in human beings; [Limb 1] 83 

(b)   Any substance or combination of substances which may be used in or administered to 84 

human beings either with a view to restoring, correcting or modifying physiological 85 

functions by exerting a pharmacological, immunological or metabolic action, or to 86 

making a medical diagnosis. [Limb 2] 87 

Separately, herbal medicinal products (HMPs) are defined in Directive 2001/83/EC as; 88 

“Any medicinal product, exclusively containing as active ingredients one or more 89 

herbal substances or one or more herbal preparations, or one or more such herbal 90 

substances in combination with one or more such herbal preparations..” (2001/83/EC) 91 



Thus, herbal medicinal products must meet the requirements laid out in the definition for a 92 

medicinal product, and also contain an active ingredient of a herbal substance (the 93 

unprocessed form of the herb) or a herbal preparation (the processed form of the herb). 94 

In contrast, for food supplements containing botanical ingredients, in the EU (and in the UK), 95 

such products fall under the general description of a “food supplement” and so are defined as; 96 

“foodstuffs the purpose of which is to supplement the normal diet and which are 97 

concentrated sources of nutrients or other substances with a nutritional or 98 

physiological effect, alone or in combination, marketed in dose form, namely forms 99 

such as capsules, pastilles, tablets, pills and other similar forms, sachets of powder, 100 

ampoules of liquids, drop dispensing bottles, and other similar forms of liquids and 101 

powders designed to be taken in measured small unit quantities.” (2002/46/EC).   102 

More recently, as part of an EU amendment regarding levels of contaminants in 103 

foods, botanical preparations have been defined as; 104 

“preparations obtained from botanicals (e.g. whole, plant parts, fragmented or cut 105 

plants) by various processes (e.g. pressing, squeezing, extraction, fractionation, 106 

distillation, concentration, drying up and fermentation). This definition includes 107 

comminuted or powdered plants, plant parts, algae, fungi, lichen, tinctures, extracts, 108 

essential oils (other than the vegetable oils referred to in point 6.1.1), expressed juices 109 

and processed exudates.” (2015/1933/EU). 110 

However, some botanical or herbal ingredients can be used in BFS or HM, and the 111 

responsibility for their classification falls at a national level in EU Member States. Thus, the 112 

same plant substance can be classified as a ‘food’ in one Member State and as a ‘medicine’ 113 

in another (European Commission, 2020). This absence of harmonisation regarding 114 

classification is not only applicable to BFS and HM,  it is across all sectors and enables a more 115 

flexible approach to classification to be undertaken across EU Member States.  In the UK, the 116 

Medicines and Healthcare products Regulatory Agency (MHRA) has a statutory role 117 

in determining whether a product containing such a botanical ingredient is categorised as 118 

having a medicinal purpose in accordance with EU and national law, with similar national 119 



regulatory bodies across Europe. Some determinants of whether such a product is a ‘food’ or 120 

a ‘medicine’ include the purpose of the herb’s inclusion, presentation and what is the dominant 121 

purpose or function of the product (e.g. a medicinal or food use). Previous case law can also 122 

influence decision making with each product determined on a ‘case by case basis’ (MHRA, 123 

2020). 124 

In summary, a herbal product may be considered a medicinal product if it meets the 125 

requirements set out in Limb 1 of the definition and makes medicinal claims (e.g. to specifically 126 

treat or prevent a disease). Case law will then inform how Limb 2 is interpreted. This is typically 127 

assessed on a case by case basis. A BFS, which makes no medicinal claims and is not 128 

medicinal by composition, is not classified as a medicinal product. Food law prohibits 129 

medicinal claim on foods, including food supplements (Article 2 of Regulation 178/2002/EC). 130 

However, it may be possible for the same substance to be regarded as either a food or as a 131 

medicine. 132 

Regulatory framework for Botanical Food Supplements and Herbal Medicines 133 

Different regulatory frameworks exist for BFS and HM. Focusing on BFS, in addition to the 134 

aforementioned Directive 2002/46/EC (which provides detailed legislation pertinent to food 135 

supplements as a type of ‘food’ under food law), BFS are subject to all other relevant 136 

food legislation. Hence, they must comply with the following, which are intended as illustrative 137 

rather than an exhaustive list: 138 

 Food safety (Regulation (EC) 178/2002) 139 

 Food hygiene and HACCP (Regulation (EC) 852/2004) 140 

 Food information to consumers (Regulation (EU) 1169/2011) 141 

 Nutrition and health claims (Regulation (EC)1924/2006) 142 

 Maximum levels for residues and contaminants Regulation (EC) No 1881/2006 ? 143 

 Approval of novel foods/ingredients (Regulation (EU) 2015/2283). 144 

Other considerations may also apply at a national level, e.g. some EU countries require 145 

notification that a food supplement is being placed on the market (e.g. Ireland), whereas other 146 

countries do not (e.g. the UK). 147 

  148 



HM are subject to a different regulatory framework. Certain exemption apply, but in the 149 

majority of cases, herbal medicines must be authorised before being placed on the market in 150 

the EU through demonstration of safety, quality and efficacy of the product at hand. Also, if a 151 

product meets the criteria for ‘traditional use’ it can be registered as a ‘Traditional Herbal 152 

Medicinal Product’ (THMP) where tradition of use is accepted as a basis for substantiating the 153 

safety and efficacy of the product (European Commission, 2020). However, this is restricted 154 

to minor conditions where medical supervision is not required and it follows that not all 155 

products which fall within the definition for HM can be classified as a THMP. In turn, 156 

these would otherwise be subject to the usual provisions for assessment as a medicine.  HM 157 

are regulated through the Directive2001/83/EC. This Directive sets out requirements for 158 

registration of HM to ensure maximum consumer protection including: meeting standards of 159 

quality and safety and providing sufficient evidence of traditional use (2001/83/EC; Dickinson 160 

et al., 2019). Following the publication of this legislation, the Traditional Herbal Registration 161 

(THR) Scheme was set up by the UK MHRA which sets out standards for the safety and quality 162 

of herbal medicines and includes the provision of information to the customer on the safe use 163 

of theroduct (Dickinson et al., 2019., MHRA, 2019). 164 

  165 

One consideration relates to the lack of harmonisation in EU law for ingredients within food 166 

supplements, other than vitamins and minerals. An agreed list of permitted forms of vitamins 167 

and minerals within food supplements exists across all EU Member States (2002/46/EC), 168 

although agreement on maximum limits for amounts present has not been reached. For 169 

the ‘other substances’ (laid out in the definition of food supplements) which can occur in food 170 

supplements, there is no agreement on either the forms or maximum amounts which may be 171 

present. As a result, ingredients such as botanicals, enzymes, amino acids and pro- and 172 

prebiotics are not fully harmonised under EU food law, despite constituting a share of the EU 173 

food supplement market (European Advisory Services, 2007). 174 

  175 

In an attempt to provide some harmonisation, and a more stringent approach to regulating the 176 

use of botanical ingredients in food supplements, some EU Member States have adopted a 177 

‘list-based’ approach. Belgium, France and Italy have created ‘BELFRIT’ which outlines a list 178 

of ~1,500 plants eligible for use in food supplements within these three Member States and 179 



which hopes to emphasise the need for regulatory harmonisation through this form of 180 

implementation. Alternatively, Germany has developed a  list of “plants and plant parts” within 181 

the ‘List of Substances of the Competent Federal Government and Federal State Authorities’, 182 

for use in food or food ingredients which can be used as a guidance tool, as it is not 183 

implemented in legislation (Federal Office of Consumer Protection and Food Safety (BVL) 184 

2014). Within this list, there are three ‘sub-lists’; List A: Substances not recommended for use 185 

in foods; List B: Substances for which restricted use in foods is recommended and List C: 186 

Substances which cannot yet be completely assessed due to lack of sufficient data, which are 187 

set out to align with Annex 3 of Regulation EC No. 1925/2006 (BVL, 2014; 1925/2006/EC). 188 

At present, no other Member States have made comparable attempts to help harmonise 189 

botanical food supplements in Europe. However, a list-based approach of 190 

‘approved botanicals’ cannot be considered the most effective method of harmonisation as 191 

each EU Member State can come to their own determination on classification of products. The 192 

UK is an example of a country where no such approach has been adopted and where products 193 

are assessed on a product by product basis, in line with case law. Additionally, no confirmed 194 

clear plan of how this issue will be treated following the withdrawal from the EU has been 195 

published. 196 

There is some disquiet regarding the lack of harmonisation across Europe. The European 197 

Consumer Organisation (BEUC) has suggested that the current EU legislation fails to 198 

guarantee that only safe food supplements reach the market (BEUC, 2016).  Further, BEUC 199 

has suggested that labelling of BFS should not be limited to a plant’s name and should include 200 

the and should include the amounts of active compounds, where applicable and their 201 

amount, as well as potential effects when taken with other medications or substances (BEUC, 202 

2016). The possibility may exist that the apparent lack of legislative stringency combined with 203 

an ever-growing market may put consumers at risk of gaining easy access to unsafe and 204 

misleading products online.  205 

  206 
Nutrition and Health Claims for Botanical Food Supplements 207 
  208 

The classification of botanicals as BFS or HM can be understood more clearly through the 209 

processes for assessing medicinal and health claims for both types of products. As 210 

mentioned, the MHRA determines whether a botanical/plant product is medicinal according to 211 



the presentation, purpose, use and composition of the product at hand. For example, if a 212 

product is claiming to ‘maintain’, ‘help maintain’ or ‘support’ health, this may not be a medicinal 213 

claim and therefore  be approved under food law as the MHRA are not responsible for food 214 

products(MHRA, 2020). However, if a product claims to ‘relieve symptoms’, ‘treat’ or to ‘cure’, 215 

then these claims are medicinal, and the product must be approved and dealt with as a HM 216 

(MHRA, 2020). 217 

  218 

If classed as a BFS, under Regulation (EC) 1924/2006, clear descriptions exist for nutrition 219 

and/or health claims which are permitted on foods and food supplements. 220 

Simplistically, a health claim implies that the consumption of the product making the claim 221 

carries a specific health benefit, whereas a nutrition claim is a claim which implies that a food 222 

has beneficial nutritional properties due to the presence, absence, increased or reduced levels 223 

of a particular nutrient or other substance. As part of a multi-step process, before any such 224 

claim can be used on a product, the European Food Safety Authority (EFSA) is responsible 225 

for verifying the scientific substantiation of the claim, providing an independent scientific 226 

opinion which acts as a basis for the European Commission and Member States to decide 227 

whether to authorise the claim or not (EFSA, 2012). Aligned with this, an EU Register of 228 

Nutrition and Health Claims (NHCR) provides a record of all claims submitted, authorised or 229 

unauthorised (1924/2006/EC). 230 

Since conception of this approach, EFSA has evaluated claims applications for botanicals 231 

but, as of 2010, none of the applications had been given an outright positive assessment 232 

and some had been classed as part substantiated (Geurts, 2018). In contrast to medicinal 233 

claims of THR products, BFS health claims cannot use ‘tradition of use’ as a basis for 234 

substantiation under EU law, despite comprising many of the same plant ingredients. The 235 

European Commission has since put all health claims for BFS ‘on-hold’ pending further 236 

evaluation for numerous reasons. Firstly, it became clear that the EFSA process for assessing 237 

the claims would lead to most of them being rejected as many of the health claims made by 238 

botanical products were based on tradition of use of the substance and not scientific evidence 239 

demonstrated by randomised control trials (RCT) (Gulati et al., 2014). Secondly, the decision 240 

to put claims ‘on-hold’ allowed for a review of the assessmnt methods used and to examine 241 

whether any amendments to the Nutrition and Health Claims Regulation (EC) 1924/2006 are 242 



needed (432/2012/EU; Geurts, 2018). A simple search of the NHCR reveals the extent of 243 

botanical health claims which are only part-substantiated for use in food supplements and are 244 

therefore ‘on-hold’, pending further scientific evaluation before being considered for inclusion 245 

on the list of permitted health claims (1924/2006/EC; Gulati et al., 2014). In the interim, ‘on 246 

hold’ botanical claims are often used once they comply with the general principles of the 247 

Nutrition and Health Claims Regulation (EC) 1924/2006, the claims are scientifically 248 

substantiated, they follow the national provisions of the member state where used and do not 249 

mislead or suggest medicinal properties. 250 

  251 

At UK level the Department of Health and Social Care sets out policy lead food 252 

law which is implemented by Trading Standards and Environmental Health. These stipulate 253 

that health claims cannot be made on any products unless they are authorised and included 254 

on the EU register of permitted health claims (NHCR). However, in the case of 255 

health botanical claims that have been submitted to the EFSA and are currently ‘on-hold’, the 256 

ASA may assess this claim subject to the advertiser submitting robust evidence (Advertising 257 

Standards Authority, 2015). Thus, botanical health claims which have been submitted at EU 258 

level may still be considered by the ASA for sale in the UK. Suggestions have been made by 259 

the Department of Health and Social Care on how the UK government will deal with nutrition 260 

and health claims post Brexit; the draft document was based on the event of a no-deal Brexit. 261 

However, the document which was published in 2019 and since withdrawn, has now been 262 

made a UK statutory instrument. [A statutory instrument is “a form of legislation which allows 263 

the provisions of an Act of Parliament to be subsequently brought into force or altered without 264 

Parliament having to pass a new Act” (House of Common, 2008)]. This document suggests 265 

the adoption of all authorised and rejected EU nutrition and health claims, which would be 266 

included in a ‘United Kingdom Nutrition and Health Claims Register (Department of Health 267 

and Social Care, 2019). The claims must continue to comply with the regulations set out by 268 

Regulation (EC) 1924/2006 as amended(Department of Health and Social Care, 2019). 269 

Furthermore, if the European Commission has not come to a decision on an application for 270 

any health claims (including all botanical claims which are currently on-hold and the 2,000 part 271 

substantiated claims), a new application must be submitted to the necessary UK authorities 272 



for assessment in order to be authorised for use in the UK (Department of Health and Social 273 

Care, 2019). 274 

Proposed plans for HM were also published and subsequently withdrawn by the MHRA, 275 

which again were based on the event of a no-deal Brexit. These plans outline that in the event 276 

of a no-deal Brexit, the MHRA would expand the list of countries from which it will accept 277 

traditional evidence for HM and accept the 15 years of traditional evidence from these 278 

countries as well as those from European Economic Area (EEA) countries, subject to such 279 

countries having a similar pharmacovigilance system as the UK. The MHRA may also publish 280 

products which have been granted a THR in the UK (MHRA, 2019). 281 

  282 

However, as these proposed suggestions for both BFS and HM have since been withdrawn 283 

until an agreement is reached on post-BREXIT arrangements with the European Union, it 284 

cannot be said for certain what will be implemented after the Brexit transition period between 285 

January-December 2020. 286 

  287 

  288 

  289 

  290 

Population dietary intakes of botanical food supplements 291 

Current data on the intake of BFS and HM is relatively scarce and in some cases difficult to 292 

quantify. For BFS, output from national food consumption surveys and/or from research 293 

papers botanicals rarely provide standalone descriptions, with BFS mainly falling into a 294 

category called ‘other’.  This can result in inadequate, unclear data on the proportion of the 295 

population taking BFS and associated dosages consumed. As an example, such is the case 296 

with UK and Irish national food surveys, where overall supplement intakes are typically 297 

reported and BFS presumably fall into the ‘other supplement’ section. Using data from the UK 298 

National Dietary and Nutrition Survey (NDNS), approximately 23% of adults aged 19-64 years 299 

reported taking at least one food supplement of any kind during the course of their 4-day food 300 

diary, with this figure rising to 39% in those aged >65 years (NDNS, 2012). There is no mention 301 

of BFS. Comparatively, for Ireland, the National Adult Nutrition Survey (NANS) reported over 302 

a 4-day period that 28% of adults aged 19-64 years had taken at least one food supplement, 303 



with this figure increasing to 37% in those aged >65 years (IUNA, 2011). NANS makes 304 

brief mention of a category called ‘Other Oils e.g. evening primrose/starflower oil’ consumed 305 

by 9% of the population and a category called ‘Other’ consumed by 5% of the NANS population 306 

which presumably contains some BFS. Collectively this suggests that relatively low 307 

proportions of the general population consume BFS, but dosage is unknown. However, it has 308 

also been suggested that data on supplement intake may be under-reported when using 309 

methods such as a 4-day food diary as supplement intake patterns can be infrequent, 310 

intermittent or seasonal and thus may not be captured to the fullest extent (NDNS, 2012). 311 

  312 

Beyond national food surveys, there are some descriptions of BFS intake within the scientific 313 

literature. In an attempt to add new knowledge at an EU level, in 2011-2012 314 

the PlantLIBRA scientific consortium assessed dietary intakes of BFS (described as plant 315 

food supplements’ (PFS) within this project), across 6 European countries (UK, Finland, 316 

Germany, Italy, Romania and Spain). To complete this, the consortium adapted the EU 317 

definition of food supplements to create a specific definition for PFS: 318 

  319 

"Foodstuffs the purpose of which is to supplement the normal diet and which are 320 

concentrated sources of botanical preparations that have nutritional or physiological 321 

effect, alone or in combination with vitamins, minerals and other substances which are 322 

not plant-based. PFS are marketed in dose form, such as capsules, pastilles, tablets, 323 

pills and other similar forms, sachets of powder, ampoules of liquids, drop dispensing 324 

bottles, and other similar forms of liquids and powders designed to be taken in 325 

measured small unit quantities." (Garcia-Alvarez et al., 2014) 326 

  327 

In this study, a questionnaire examined self-reported dietary intake of PFS across six 328 

European countries, as well as looking at other aspects such as self-reported adverse effects 329 

associated with intake of PFS (PlantLIBRA, 2014). Of the 2,359 participants assessed, 18% 330 

reported using at least one PFS and these were more likely to be older (those aged >60 331 

were more likely to use more than 1 botanical product), were well educated, non-smokers in 332 

good general health (Garcia-Alvarez et al., 2014). 333 

  334 



The results of this wider PlantLIBRA study were further explored by a validation study of the 335 

PFS questionnaire, conducted in two European cities (Las Palmas de Gran Canaria, Spain 336 

and Milan, Italy). This validation study compared the results from the self-reported survey with 337 

short (30 day) and longer term (180 day) food diaries completed by 48 and 49 participants 338 

respectively. The validation indicated good agreement with the main questionnaire (Garcia-339 

Alvarez et al., 2014). The overall results indicated that approximately 19% of the screened 340 

population were using PFS, which is noteworthy considering published data from national 341 

surveys suggests that 23-28% of the population are taking a broad range of 342 

food supplements – with usage of BFS likely to fall well below this after the consideration of 343 

vitamin and mineral supplements(IUNA, 2011., NDNS, 2012). The PlantLIBRA study was the 344 

first European based study to publish quantified data on PFS/BFS intake on a large scale; a 345 

greater number of such studies across different countries are needed to obtain accurate 346 

estimates of intake. 347 

  348 

Two recent pilot studies conducted in England aimed to obtain information on the use of herbal 349 

medicines and users’ experiences and attitudes towards them. The first study involved n=157 350 

participants aged 18 to >75 years, of which 82% were women and 44% were aged 45-64 351 

years (Zahn et al., 2019). It was found that around 50% of the participants used ‘medicinal 352 

plants’ frequently, with 26% using them daily, and 24% using them several times per week 353 

(Zahn et al., 2019). However, there is no clear distinction made in this survey between HM 354 

and BFS as they are mostly referred to as ‘medicinal plants’, with some mention of their use 355 

as food supplements and health foods. Thus we assume that both HM and BFS are included 356 

in the analysis of this survey. 357 

The second pilot study involved n=408 participants who completed an online survey 358 

investigating the public's perception of herbal medicine and general use of herbs for 359 

health (Lazarou & Heinrich, 2019). Recruitment was conducted both online (through social 360 

media groups) and in person at the Eden Project under the auspices of Pukka Herbs stall. 361 

Participants were aged between 16 to >65 years, with HM being particularly popular among 362 

those aged 36-55 years. Seventy three percent  of those aged 36-55 years reported using HM 363 

within the last week, and only 5% of 36-55 year olds had never used HM (Lazarou & Heinrich, 364 

2019). 365 



Overall, there is a need for national surveys to provide more detail on the intake of BFS and 366 

HM separately, to better understand their use as the market continues to grow and to assess 367 

potential risks associated with their use. Notably, their lack of representation in national food 368 

consumption surveys could also indicate that intake of BFS in particular, is limited compared 369 

to the intake of vitamins and minerals. On the other hand, users of BFS may not equate their 370 

use as a food, in the context of the food consumption survey they are undertaking. 371 

  372 

Are there potential adverse effects and interactions from consuming botanical ingredients? 373 

As with any food supplement, potential problems can occur if the ingredients (plant 374 

substances) present in both BFS and HM are taken incorrectly. For example, exceeding the 375 

stated maximum daily dose of pills/capsules/tablets or taking them in conjunction with other 376 

supplements or medication. Hence, in the UK and indeed in other EU Member States, food 377 

supplements and HM clearly list posology and include information about interactions and 378 

safety precautions in Patient Information Leaflets. For BFS, statements that they should not 379 

be used as a substitute for a varied diet, as stipulated specifically by the UK Food Supplements 380 

Regulations (2003) are also included. 381 

In addition to the points above, the NHS information website provides guidance and highlights 382 

potential issues for consumers who are thinking of using or who currently use HM. In particular, 383 

they provide specific guidance to people who take other medication regularly, population 384 

groups who should avoid taking them, the risks of taking HM before surgery, what to be aware 385 

of when purchasing HM in shops and online and how to report any side effects 386 

experienced (NHS, 2018). The NHS website suggests that side effects experienced from 387 

medicines and herbal remedies should be reported via the MHRA Yellow Card Scheme in 388 

England, the Department of Health in Northern Ireland, Health Facilities in Scotland (HFS) and 389 

the NHS Governance E-Manual in Wales Yellow Card Scheme (NHS, 2018). In contrast, for 390 

BFS, although they can share the same active ingredients as HM, there is currently no 391 

specific advice for caution to be taken with these products, beyond those pertaining to regular 392 

food supplements, or how to report adverse effects potentially experienced from their use. 393 

  394 

At EU level, the European Medicines Agency (EMA) coordinates the EU pharmacovigilance 395 

system which aims to detect, assess, understand and prevent adverse effects or any other 396 



medicine-related problem across EU Member States, including those involving HM (EMA, 397 

2015). Full details of adverse events reported following intake of individual plants can be found 398 

through the EMA EudraVigilance database of adverse drug reactions reports 399 

(http://www.adrreports.eu/en/search.html). The overarching EU pharmacovigilance system 400 

operates through cooperation between the EU Member States, EMA and the European 401 

Commission. There is no comparable formal system for food supplements, including BFS. 402 

  403 

The issue of polypharmacy has been apparent for many years in human medicine, especially 404 

among older adults. Polypharmacy describes the concurrent use of multiple medications 405 

and, although in most definitions this does not include food supplements, foods or botanical 406 

ingredients, it is reported that these may increase risk of adverse health effects due to potential 407 

interactions and therefore should be considered (Agbabiaka et al., 2018). Polypharmacy in 408 

relation to the use of multiple conventional medicines has been robustly investigated with a 409 

well-known example being warfarin, which has been recognized to interact with ~120 drugs, 410 

botanicals and foods to cause either a decreased effectiveness or increased risk of 411 

bleeding (Mayo Clinic, 2020). Examples of botanicals which have been known to interact with 412 

warfarin include: ginkgo biloba, ginseng, garlic and St. John’s Wort (Mayo Clinic, 2020). 413 

  414 

Taking St. John’s Wort (SJW) as an example, this plant has been classified as a herbal 415 

medicine in some countries and a food supplement in others (based on intended use and 416 

claims being made). SJW is recognised to cause adverse interactions with various drugs such 417 

as cyclosporins, some anti-retrovirals, oral contraceptives and anti-depressants (NCCIH, 418 

2015; Hammerness et al., 2003; Soleymani et al., 2017). A systematic review from 2003 419 

reported that in the case of oral contraceptives, adverse effects such as changes in menstrual 420 

flow, breakthrough bleeding and irregular bleeding were reported by long-time users of oral 421 

contraceptives within a week of commencing the use of SJW (Hammerness et al. 2003). More 422 

recently an expert opinion has suggested that the concomitant use of SJW with oral 423 

contraceptives was postulated as resulting in unintended pregnancies (Soleymani et al., 424 

2017). However, well-designed clinical studies evaluating herbal supplement-drug 425 

interactions in general are lacking (NCCIH, 2015). 426 

  427 



 A relatively recent UK cross sectional study investigated potential drug-herb and supplement-428 

herb interactions and identified (based on published herb-drug and supplement-drug 429 

interactions) three combinations of BFS/HMs and conventional drugs suggested as a 430 

'significant hazard', three combinations deemed 'potentially hazardous' and a further 21 431 

combinations described as 'doubts about the outcome of concurrent use' (Agbabiaka et al., 432 

2018). These combinations are displayed in Table 1.  433 

  434 

Table 1: Suggested drug-herb and drug-supplement interactions of ‘significant’ and ‘potential 435 

hazard’ as identified by Agbabiaka et al., 2018 436 

Significant hazard Potential hazard 

Algal calcium with Vitamin K2 and D3 + 

Levothyroxine1 

Glucosamine + Metformin4 

Peppermint (Mentha x piperita L.) + 

Lansoprazole2 

Omega 3 fish oil + Bisoprolol5 

St. John’s Wort (Hypericum perforatum 

L.) + Amlodipine3 

Ginkgo (Ginkgo biloba L.) + Rabeprazole6 

1Levothyroxine = used to treat hyperthyroidism (NHS, 437 
2018) https://www.nhs.uk/medicines/levothyroxine/ 438 

  439 
2Lansoprazole = reduces stomach acid levels (NHS, 440 
2018) https://www.nhs.uk/medicines/lansoprazole/ 441 
  442 
3Amlodipine = used to treat hypertension (NHS, 2018) https://www.nhs.uk/medicines/amlodipine/ 443 
  444 
4Metformin = used to treat Type 2 Diabetes Mellitus (NHS, 445 
2019) https://www.nhs.uk/medicines/metformin/ 446 
  447 
5Bisprolol = used to treat hypertension (NHS, 2018) https://www.nhs.uk/medicines/bisoprolol/ 448 
  449 
6Rabeprazole = reduces stomach acid levels (NHS, 450 
2018) https://www.nhs.uk/medicines/rabeprazole/#:~:text=About%20rabeprazole,prevent%20and%20451 
treat%20stomach%20ulcers. 452 
  453 

  454 

The study involved 155 participant questionnaires from a cohort recruited through two UK GP 455 

practices during 2016, where the inclusion criteria included taking at least one prescription 456 

drug, being able to consent but being free of dementia or terminal illness (Agbabiake et al., 457 

2018). The study cohort was 51% female, 71% aged 65 – 74 years and 85% identified as 458 

‘white’.  Within this study, 33.6% of respondents reported concurrently using prescription 459 



medication, herbal medicinal products and dietary supplements, with sixteen of 460 

these respondents being suggested to be at risk of potential adverse drug 461 

interactions (Agbabiaka et al., 2018).  Based on these findings, the authors suggest that up 462 

to 1.3 million older adults in the UK are at risk of at least one potential herb–drug or 463 

supplement–drug interaction (Agbabiaka et al., 2018). Whilst the study sample is small and 464 

proposed hazard based on published data rather than direct diagnosis, this study highlights a 465 

potential issue facing users of herbal medicine, dietary supplements and BFS. It also 466 

emphasizes the need for healthcare professionals to be actively recording usage of dietary 467 

supplements within patient records and including this in their considerations when prescribing 468 

medications (Agbabiaka et al., 2018). 469 

  470 

The aforementioned PlantLIBRA study also recorded self-reported adverse effects following 471 

BFS consumption (described as PFS in this study). In this study, 3.5% of PFS users 472 

(approximately 83 people out of 2,359) across the six participating EU countries reported 473 

adverse effects, with this figure rising to 5 -6% in Finland, Germany and Spain (Restani et al., 474 

2016). The tables below outline the PFS most frequently associated with self-reported adverse 475 

effects and those adverse effects most commonly self-identified by the PlantLIBRA 476 

study (Restani et al., 2016). 477 

  478 

Table 2: PFS with the highest number of reported adverse effects from the PlantLIBRA 479 

study (Restani et al., 2016) 480 

PFS/botanical used: Percentage of self-reported cases of 

adverse effects 

Garden valerian (Valeriana officinalis 

L.) 

9.2 

Tea (Camellia sinensis) 8.0 

Ginkgo (Ginkgo biloba L.) 6.9 

Guarana (Paullinia cupana) 6.9 

  481 

  482 



Table 3: Most commonly reported adverse effects and examples of PFS which exhibited these 483 

effects as reported in the PlantLIBRA study (Restani et al., 2016). 484 

Most commonly affected 

physiological systems: 

Most reported symptoms: Examples of types 

of PFS used which 

caused symptoms: 

Gastrointestinal Nausea, diarrhoea Tea (Camellia 

sinensis), Guarana 

(Paullinia cupana), 

Maca (Lepidium 

meyenii Walp) 

Nervous system Insomnia, dizziness, 

migraine 

Tea (Camellia 

sinensis), Ginkgo 

(Ginkgo biloba L.), 

Garden valerian 

(Valeriana officinalis 

L.) Guarana (Paullinia 

cupana) 

Cardiovascular system Tachycardia Guarana (Paullinia 

cupana), Panax 

Ginseng (Panax 

ginseng C.A.Mey) 
 485 

  486 

Similar proportions are recorded in previous research, such as from the US Health and Diet 487 

Survey (2002). This study was a national survey and involved 2,743 noninstitutionalized 488 

English-speaking adults aged 18 years or older (Timbo et al., 2003). This study revealed that 489 

of the 73% of participants reported taking dietary supplement in the previous year, and 4% of 490 

these reported experiencing adverse effects (Timbo et al., 2006). Collectively, although these 491 

proportions are relatively small, it still indicates that there are potential adverse 492 

effects associated with PFS use. It has been suggested that a lack of information on food 493 

supplemet packaging, with regards to its consumption with other medications, may perhaps 494 



lead consumers to believe that there are not any risks associated (BEUC, 2016). As with all 495 

supplements and medications, it should not be assumed that there are no associated risks – 496 

even with products which are marketed as being ‘natural’ (Mayo Clinic, 2017).  497 

  498 

  499 

Consumer attitudes towards BFS in a growing market 500 

Consumer attitudes towards food supplements in general are typically positive which may be 501 

attributed to their perceived health benefits. For BFS, positive attributes may also arise from 502 

the marketing of botanicals as ‘natural’, having a long history of use or being ‘of plant origin’ 503 

(BEUC, 2016).  For HM, positive attributes may include a perception that they are ‘natural’ and 504 

have ‘fewer side effects’ and may be viewed alongside a changing relationship with 505 

conventional medicines (Lazarou & Heinrich, 2019). 506 

  507 

The UK Food Standards Agency conducted a two-phase study on consumer attitudes and 508 

behaviours towards all food supplements in 2017-2018. The first phase involved desk-based 509 

research and a consumer survey with 2,081 participants. The second phase used focus 510 

groups and in-depth interviews to gain more knowledge and perspective on the consumers’ 511 

attitudes towards food supplements (FSA, 2018). The participants regularly reported their 512 

reasons for taking food supplements to be: ‘for a general health or as an energy ‘boost’’; to 513 

have ‘control over their own health or the health of others i.e. children’; for ‘added immunity 514 

from illnesses’; and, in some cases, due to a ‘specific event or time in their life’ or due to an 515 

‘existing medical condition or deficiency’ (FSA, 2018). When asked about the perceived 516 

efficacy of food supplements, views ranged from strong belief to cynicism. There was also a 517 

strong view overall that most supplements are ‘harmless’, with the exception of various weight 518 

loss supplements and products aimed at sports enthusiasts (FSA, 2018). There was little 519 

concern in relation to mixing different food supplements or consuming them 520 

alongside prescription medication, and most respondents reported that they would not think 521 

of mentioning their supplement use to their doctor (FSA, 2018). Eighty eight percent of 522 

respondents reported that they followed the dosage recommendations, while others reported 523 

‘over-dosing’ for the purpose of added immunity when they felt ill or felt symptoms of conditions 524 

worsening (FSA, 2018). Furthermore, some reported noticing a real change in symptoms 525 



when they didn’t take them compared to when they did, while others couldn't tell if they made 526 

a difference at all (FSA, 2018). 527 

  528 

In their pilot study, Zahn and colleagues found that 80% of 157 UK participants used medicinal 529 

plants (both HM and BFS) for multiple health benefits including health protection, disease 530 

prevention and treatment (Zahn et al., 2019). Ninety five percent of participants believed in 531 

the medicinal power of plants and 51% felt that herbal products were safe (Zahn et al., 2019). 532 

Furthermore, 55% of participants felt they experienced fewer side effects when compared with 533 

pharmaceutical medicines and only 24% of participants informed their doctor that they were 534 

taking medicinal plants (HM or BFS). Furthermore, almost one third of participants used both 535 

herbal and conventional prescribed medication, with the majority of them (51%) not disclosing 536 

this information to medical practitioners (Zahn et al., 2019). This was found to be very similar 537 

to results from the National Omnibus survey (Great Britain) published in 2004 involving 1,794 538 

respondents, which found that 52% of those who reported use of complementary and 539 

alternative medicine (including HM) did not disclose this information with their general 540 

practitioner (Thomas and Coleman, 2004). This may highlight a potential communication issue 541 

between patients and medical practitioners and could be a causal factor in adverse 542 

events that occur due to the concurrent use of HM and BFS with prescribed medication. 543 

  544 

Interestingly, the previously mentioned UK study (Lazarou & Heinrich, 2019) that recruited 545 

participants through social media and the Eden project (a visitor attraction, educational charity 546 

and social enterprise which houses plants from across the world inside two 547 

biomes. http://www.edenproject.com ), hinted at differences in attitudes by gender. The 548 

authors found through semi-structured interviews with male participants ages 22-59 years, 549 

that men can feel ridiculed in certain circles when discussing the potential benefits of HM, as 550 

it could be perceived as “sissy stuff” (Lazarou & Heinrich, 2019). This was further substantiated 551 

by a single male interview in which he stated that “women are more likely to fall for herbal 552 

medicines and most men would prefer to use scientifically proven pharmaceuticals”.  This 553 

was somewhat reflected in the results of an associated online survey where 63% of men 554 



believed HM to be effective for minor health conditions compared to 82% of women (Lazarou 555 

& Heinrich, 2019). 556 

  557 

Overall, there is considerable consumer trust in BFS (and indeed food supplements in 558 

general) and HM. This is despite suggestions by some consumer groups that supplements, 559 

including BFS being sold on the EU market, may be ‘unsafe’ and ‘misleading’ due to a lack of 560 

regulatory stringency of the marketing, labelling, categorisation and distribution (BEUC, 561 

2016).  HM and BFS are easily accessible on the market today from supermarkets, 562 

pharmacies and health food stores which may lead consumers to believe they are safe to take 563 

without considering possible side effects or interactions which may occur. This ease of access 564 

paired with an apparent reluctance to share information about their intake of HM or BFS with 565 

medical practitioners suggests that increased efforts may be needed to open up 566 

communication and education between medical practitioners and patients regarding their use 567 

of food supplements and complementary and alternative medicine to ensure best practice 568 

when taking prescribed medications alongside these products.  Furher research is needed to 569 

gauge specific consumer behavior and attitudes towards BFS as a separate entity from other 570 

food supplements and HM, to better understand reasons for taking them, perceived efficacy 571 

and benefits as well as perceived risks. There remains a need (as with all food and food 572 

supplements) to ensure all products sold are safe and of high quality. 573 

  574 

  575 

Conclusion 576 

Overall, it is evident that botanical ingredients will continue to be used as methods of treating 577 

illnesses or disease (HM) or for maintaining and supporting other physiological functions 578 

(BFS). Currently, there is a range of relevant regulatory frameworks relevant to HM and BFS 579 

at EU and national level. For BFS products, extra consideration is needed for botanical health 580 

claims which are still currently ‘on-hold’ at an EU level, but where the chief outcome is to ‘help 581 

better informed consumers make better choices’ (Directorate General for Health & 582 

Consumers, 2020).  As yet, it remains unclear how this may be addressed in the UK after the 583 

Brexit transition period. It is also noted that detailed descriptions of BFS intake is lacking, 584 

either in bespoke or national food consumption surveys; there is a need for this to be 585 



addressed to better understand the patterns and levels of usage in the UK and beyond. There 586 

is also scant data regarding intake of HM. The potential exists for adverse effects and 587 

interactions involving botanicals in supplements, HM and conventional 588 

medicines to occur. Despite this being the case, consumer attitudes towards BFS and HM are 589 

positive, with a general consensus among consumers that they come without risk of adverse 590 

effects and are ‘natural’.  Efforts are needed to enhance awareness 591 

and improve communication between consumers and health (medical) practitioners to reduce 592 

the likelihood of adverse events occurring. 593 
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