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Abstract: The increasing use of food supplements (FS), including plant-based
food supplement (PBFS), raises questions about their safe use. The risk of adverse reac-
tions (ARs) and interactions associated with FS implies the need for active communica-
tion between physicians and patients.

The practice and knowledge of outpatient care physicians (OCPs) towards PBFS
and its association with physicians’ characteristics was examined in a cross-sectional
study conducted in Stara Zagora, Bulgaria. Primary data were collected using directly
administered questionnaire. More than two-thirds (89.8%) of the respondents recom-
mended PBFS. A substantial part inquired about patient use of PBFS (76.8%) and
discussed issues related to PBFS (65.7%). A moderate positive correlation was found
between the personal use of PBFS and their recommendation to patients (p<0,001). More
than half of the OCRs (58.10%) claimed to have poor or no knowledge of PBFS. The
majority emphasized the need for additional education concerning the efficacy and safety
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of PBFS.
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Introduction

The consumption of food supplements
(FS), in particular plant-based food supplements
(PBFS), has been increasing worldwide in the
last few years [1-5]. Many consumers use them
on a self-initiated basis [6] mainly for overall
health and wellness [7]. The EU Food Supple-
ments Directive defines FS as “foodstuffs which
are meant to supplement the normal diet and
which are concentrated sources of nutrients or
other substances with a nutritional or physiologi-
cal effect, alone or in combination, where nutri-
ents could be vitamins, minerals, herbal extracts
and other ingredients” [8]. Rules for nutrients
such as PBFS have not yet been developed and
are for now governed by Member State legisla-

tion, which differs considerably across coun-
tries. FS are not subjected to the rigorous safety
and efficacy trials and premarketing approval
processes required of drugs. Bulgarian legisla-
tion in this area is consistent with the European
regulatory framework [9,10]. Weaknesses in the
regulation lead to quality assurance problems.
Frequently reported adulteration of FS includes
addition of pharmaceutical substances, contami-
nation with heavy metals and pesticides, and use
of incomplete packaging labels [11,12,13]. FS
are not drugs [8,14] but they are often used in the
place of, or simultaneously with drugs [15,16].
This delays appropriate therapies and creates
opportunities for dangerous FS-drugs interac-
tions [17,18,19]. Many consumers mistakenly
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perceive them as completely safe, and often do
not disclose their use of FS to physicians
[20,21,22]. All this creates a potential threat to
patients' health, especially when it comes to the
various adverse reactions (ARs) that may be
provoked by the multiple biologically active
substances contained in PBFS [23]. The exten-
sive use of PBFS puts a huge responsibility on
doctors in terms of proper administration which,
in any case, requires effective physician-patient
communication on the subject.

Objective. The study aims to investigate the
practice and knowledge of outpatient care physi-
cians (OCPs) regarding PBFS.

Materials and Methods

Study design & participants. A
cross-sectional study was carried out among
OCPs in Stara Zagora, Bulgaria between June -
September 2015 and April - June 2018. Overall
130 OCPs were selected to participate on the

principle of convenience sampling.

Definition of PBFS. For the purpose of
the survey, we used the definition of PBFS
formulated in Garcia-Alvares’s study [5]. Thus,
PBFS were defined as "foodstuffs the purpose of
which is to supplement the normal diet and
which are concentrated sources of botanical
preparations that have nutritional or physiologi-
cal effect, alone or in combination with vitamins,
minerals and other substances which are not
plant-based”.

Data collection. Primary data was
collected using a specifically designed for the
purposes of the study direct individual self-ad-
ministered questionnaire, created on the basis of
similar surveys found in the literature [24-28]. It
contained questions regarding basic socio-demo-
graphics and professional characteristics includ-
ing age, sex, years of professional experience
and specialty. Physicians’ practice was assessed
by five close-ended questions (Tablel).

Table 1. Questions on physicians’ practice in terms of PBFS

Question

Do you ask patients concerning the use of PBFS when taking a drug history?

Do you get inquiries related to PBFS ?

Do you recommend PBFS to patients?

Do you personally use PBFS ?

DN |WIN|—

Do you discuss questions related to PBFS with your patients?

Participants could choose between the
following answers: “regularly”, “occasionally”,
“never”. Question number 5 contained only
alternative answers “Yes” or “No”. Respondents
were asked to present their opinion on the
reasons for possible risks associated with the use
of PBFS; to provide information on any suspect-
ed causal association between ARs and PBFS;
and to disclose whether the ARs had been report-
ed. A negative answer indicated the presence of
another question aimed to explain the reasons for
not reporting the suspected ARs.

To assess physicians’ knowledge about
PBFS, we used 5 multiple choice questions,

containing one correct answer each, as well as 5
“Yes” or “No” questions, concerning therapeutic
use, PBFS-drugs interactions and common ARs
of the selected FS (Table 2). The formulation of
the questions was made after reviewing literature
for available evidence of their pharmacological
properties [29-35]. In accordance with the meth-
odology of Dhanani et al. [26], each correct
answer received 4 points for multiple choice
questions and 2 for those with alternative
answers “Yes” or “No”. Hence, the maximum
obtainable score by each participant was 30.
Depending on the gained scores, participants
were evaluated as having “no” knowledge, or as
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having poor”, “average”,
or “excellent” knowledge.
Respondents were asked to rate their own
level of herbal knowledge using a 10-degree
scale, where 0 meant “lack of knowledge”, 1-2
“poor knowledge”, 3-4 “basic knowledge”, 5-6
“good knowledge”, 7-8 “very good” and 9-10
“in-depth knowledge”. The commonly used

good”, “’very good”

PBFS were also examined.

Statistical analysis. The variables
included in the study were tested for normality
with Kolmogorov-Smirnov test. Chi-square test
was used for testing associations between the
factors of age, sex, specialty, years of medical
practice, discussion of PBFS with patients,
personal use of PBFS, knowledge of PBFS and

sources of information and the need for academ-
ic or additional learning courses concerning

prescription of PBFS.

Table 2. Questions for assessing physicians” knowledge of PBFS

1. Cimicifuga racemosa (Black Cohosh) is most often used to influence: (one answer only)
1.postmenopausal symptoms
2. insomnia
3. plasma cholesterol levels
4. blood pressure

2. Which plant is often used by adults to maintain the normal functioning of the prostate? (one answer
only)

1. Panax Ginseng (Asian Ginseng )

2. Vaccinium macrocarpon (American cranberry )

3. Serenoa repens (Saw palmetto)

4. Zingiber officinale (Ginger)

3. Vaccinium macrocarpon (American cranberry) can reduce the incidence of recurrent urinary tract
infections in women:

1.Yes

2.No

4. Which PBFS present the lowest risk in pregnancy: (one answer only)
1. Zingiber officinale (Ginger)
2. Hypericum perforatum (St John's wort)
3. Cimicifuga racemosa (Black Cohosh)
4. Aloe vera

5. Which plant lowers the seizure threshold and should be avoided in patients with epilepsy? (one answer
only)

1. Panax Ginseng (Asian Ginseng )

2. Ginkgo biloba (Ginkgo)

3. Crataegus oxyacantha (Hawthorn )

4. Valerian (Valeriana officinalis )

6. Panax Ginseng (Asian Ginseng) may cause insomnia:
1.Yes
2.No

7. Hypericum perforatum may cause photosensitization in some patients:
1.Yes
2.No

8. Which of the listed plants should not be used simultaneously with antidepressants? (one answer only)
1. Silybum marianum (Milk thistle)
2. Hypericum perforatum (Saint John's wort or St John's wort)
3. Echinacea purpurea (Purple Coneflower)
4. Cinnamon
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1.Yes
2.No

9. Zingiber officinale (Ginger) does not interact with anticoagulants:

1.Yes
2.No

10. Linum usitatissimum seed (Flax seed ) may potentiate the effect of laxatives when co-administered:

Where appropriate, variable sub-categories were
merged to meet the requirements of the test. The
strength of the relationship between variables
was studied with Spearman correlation test.
Agreement between the knowledge assessment
tools was evaluated with the kappa test. Results
were considered statistically significant for a p
value < 0.05. SPSS, Version 19.0 was used for
data presentation and analysis.

Ethical Statement. The study complies
with the laws and regulations of the country in

which it was carried out. It was approved by the
Medical Faculty Ethics Committee.

Results

Of 130 distributed questionnaires, 118
were returned, giving a response rate of 90.8%.
Since one of the copies was counted as invalid
due to missing answers, the total number of
participants was 117. Their socio-demographics
and professional characteristics are summarized
in Table 3.

Table 3. Characteristics of the study participants (n=117)

Demographics Total N (%)
Sex
Male 43 (36.8)
Female 74 (63.2)
Age
<40 3(2.6)
41-60 95 (81.2)
> 60 19 (16.2)
Years of medical practice
<10 3(2.6)
11- 30 94 (80.3)
30 20 (17.1)
Specialty
Family medicine 48 (41.0)
Internal medicine 38 (32.5)
Other 31 (26.5)

Assessment of the relation between the
practice toward PBFS and the factors of “sex”
(x>=0.8; p=0.67), “age” below or above 60 years
(x*=1.03; p=0.62), and “years of medical prac-
tice” defined as less or more than 30 years
(x>=0.37; p=0.87) found no significant differenc-
es between physicians who recommend the use
of PBFS and those who did not. General practi-

tioners did not differ in their practice toward
PBFS as compared to other specialists (y*=
1.053; p=0.58). Responses to questions on
physicians’ practice in terms of PBFS (Table 4)
showed that the majority of participants (83.8%)
used PBFS themselves. Most of them (77.8%)
reported asking patients about PBFS use, either
"occasionally " (47.0%) or “regularly*(30.8%).



18 PHARMACIA, vol. 65, No. 4/2018

K. Sokolova, Zh. Tsokeva, J. Marinova, M. Ganeva

Table 4. Responses to questions on physicians’ practice in terms of PBFS

Question Regularly | Occasionally Never
N (%) N (%) N (%)
1 | Do you ask patients concerning | 36 (30.8 ) 55 (47.0) 26 (22.2)
the use of PBFS when taking a
drug history?
2 | Do you get inquiries related to | 48 (41.0) 43 (36.8) 26 (22.2)
PBES ?
3 | Do you recommend PBFS to | 37 (31.6) 67 (57.3) 13 (11.1)
patients?
4 | Do you personally use PBFS? | 23 (19.7) 75 (64.1) 19 (16.2)

The majority of physicians (77.8%)
reported having received inquiries from patients
about PBFS. A substantial part of the partici-
pants (65.0%) said that they discuss issues relat-
ed to PBFS with their patients. Overall, 41
participants (35%) do not follow this pattern of
behavior due to “lack of sufficient knowledge”
(23 respondents), “lack of time” (11 respon-
dents) or negative attitude towards FS (7 respon-
dents). A significant portion of the participants
(88.9%) stated that they have recommended
PBFS to patients. Almost half of the OCPs
(48.7%) who claim to discuss the use of PBFS
also said that they recommend these products
“often”, while 44.7% replied that they recom-
mend them “sometimes”. Discussing PBFS is
highly related to prescribing PBFS (>=29.914;

p=0.0001). A moderate positive correlation was
found between the personal use of PBFS and the
recommendation of these products to patients
(r=0,49; p<0,001). Overall, 87% of the physi-
cians who “often” use PBFS themselves, “often”
recommend them to patients; and those who
“never” use PBFS, only “sometimes” recom-
mend them to patients. Assessment of physi-
cians’ knowledge (Table 5) indicated that the
respondents were best informed of the antiemet-
ic properties of Zingiber officinale (87.1%) and
the interactive ability of Hypericum perforatumt
with respect to antidepressants (79.1%). A
significant part (68.4%) were aware of the
increased risk of seizures in epileptics and of the
reduced effectiveness of anti-seizure drugs in
combination with Ginkgo biloba products.

Table 5. Results from the assessment of physicians ™ knowledge of PBFS

. . . N (%) of correct
N Question topic Type of question responses
Indications
1 Postmenopausal symptoms- | multiple choice 53 (45.7)
Cimicifuga racemosa
2 Prostate function - Serenoa | multiple choice 74 (63.2)
repens
3 Urinary  tract infections - | Yes or No 49 (42.2)
Vaccinium macrocarpon
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Adverse effects

4 Lowest risk in pregnancy as | multiple choice 101 (87.1)
anti-emetic - Zingiber officinale

5 Proconvulsive activity - Ginkgo | multiple choice 80 (68.4)
biloba

6 Insomnia - Ginseng Yes or No 32 (27.8)

7 Photosensitization - Hypericum | Yes or No 61 (52.6)
perforatum
Drug interactions

8 Antidepressants - Hypericum | multiple choice 91 (79.1)
perforatum

9 Anticoagulants- Zingiber | Yes or No 48 (41.7)
officinale

10 Laxatives - Flax seed Yes or No 57 (49.1)

Most of the OCPs (41%) were evaluated
as possessing “good” knowledge of PBFS. Scor-
ing revealed “average” knowledge grade for
20,5%, “very good” for 19,7% and “excellent”
for 12% of the respondents. Only 4,3% had “no”

knowledge and 2.6% were assessed as having
“poor” knowledge. Self-evaluation showed that
more than half of the OCPs (58.1%) either
lacked any herbal knowledge or possessed
“poor” knowledge (Fig.1)

Figl. Distribution of participants according to

their PBFS knowledge self-assessment.

No agreement was detected between
these knowledge assessment methods (kappa=
-0.29, p=0.35). Thus the correlation between
recommendation of PBFS and knowledge

Enowledge

[poor
Fdlack
Flbasic
Efzood
[M+very good
B in-depth

assessment

and self-assessment categories
differed, being positive and weak for the first
variable (r=0,24; p<0,001), and negative and
very weak for the second (r=-0,04; p=0,64).
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The risks associated with the use of
PBFS were attributed to “poor quality” of the
products by 40% of the participants; to “incor-
rect use” by 33%; and to development of “ARs”
by only 17%. Herb-drug interactions were
considered as a cause of risk by 6.8% of all
participants. Almost half of the participants
(49,6%) doubted the possible relationship
between ARs and PBFS, and only 12.4 %
believed they have observed ARs associated

with PBFS. Despite this, only 3.5 % claimed to
have reported ARs, with the most commonly
stated reason for this being physicians’ “unfa-
miliarity with the ARs reporting system”
(65.3%).“Lack of time” was mentioned as a
reason by 20.8% of the OCPs, while 13.9%
reported “other” reasons . Web-based sources of
information for PBFS were the prevalent type of
learning source among the respondents (Fig. 2).

Fig. 2. Distribution of participants according

to the declared sources of information on

PEFS.

Attendance of special courses was also
found to be a useful method of acquiring knowl-
edge on PBFS. A substantial part of the physi-
cians were of the opinion (51,3% agreed and
38,5 % strongly agreed) that the topic of PBFS
should be part of the academic training curricula
of medical professionals. Interest in learning
more about PBFS was expressed by 88,9% of the
participants. Overall, 67% agreed and 23,5%
strongly agreed that additional educational activ-
ities concerning the efficacy and safety of PBFS
after academic graduation are needed.

Discussion
A good level of communication with

information

] weh

B courses
Bl colleagues
other

patients on PBFS issues was found. A significant
part of the participants discuss issues related to
PBFS with their patients and recommend the use
of these products to their patients. Unlike previ-
ous researchers, we did not establish association
between respondents’ demographic and profes-
sional profile and their practical behavior toward
PBFS [24]. The level of usage of PBFS by OCPs
in this study is higher than that reported by
Diskinson et al. - 72% [36] and comes close to
the results of Kemper et al. - 88% [37]. Howev-
er, comparison of such results is difficult to
interpret since most of the published studies
explore the use of all types of FS [37,38] which
is generally investigated for a particular time
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period, e.g. a week, month, year [24,38]. The
reported occurrence of PBFS recommendation
by physicians is very high. We speculate that the
growing use of FS might be the reason for this
practice whih can be regarded as an expression
of physicians’ desire to respond to patients’
interest and find an appropriate place for these
products in modern treatment regimens, as
suggestions from other studies indicate [ 39,40].
Reported levels of PBFS recommendation are
not consistent across surveys [36,41]. Our results
are similar to and even higher than those report-
ed by others [36,42]. The low level of disclosure
of the use of PBFS [21,22,43] places doctors in
an active position to initiate dialogue on this
topic. Identifying PBFS use will provide an
opportunity to detect possible ARs and prevent
dangerous herb-drug interactions. Confirming
the results from a similar study [26], a significant
proportion of respondents declared to have asked
patients about their PBFS use. Many patients do
not feel sufficiently informed and appreciate
discussing issues related to PBFS with their
physicians [44]. Discussion is an important step
in the efforts to use PBFS safely [45], but coun-
selling itself can be a difficult task considering
the lack of academic training in herbal pharma-
cology among physicians and the sparse infor-
mation from clinical trials in the literature.
Despite these difficulties, more than half of the
participants claimed that they discuss questions
relating to PBFS. In consistency with other find-
ings [26, 46, 47], we established deficiencies in
physicians: knowledge of PBFS. OCPs" self-as-
sessment revealed that respondents are aware of
their knowledge deficit and willing to take
advantage of additional training opportunities.
The disconcordance between the results from
knowledge assessment and self-assessment,
although not significant, may reveal some insuf-
ficiency in the selection of the survey questions
to present a profound test of physicians: knowl-
edge. Conversely, knowledge assessment results
correlated well with the prescribing behavior of
OCPs. Another factor possibly contributing to
the discrepancy of knowledge assessment results
is the fact that the survey was not performed

under strictly uniform conditions and time
constraints. Nevertheless, the participants
displayed a rather critical approach in the PBFS
knowledge self-assessment, which probably
reflected their high knowledge standards in that
area. Not surprisingly, the internet was the most
commonly reported source of information on
PBFS. Various websites offer information on
FS, but identifying websites that provide reliable
information may be difficult. It is crucial that
health professionals are adequately informed
about FS from reputable sources. Although a
significant proportion of participants associate
observed ARs with PBFS, we identified substan-
tial ignorance of the ARs reporting system, and
consequently a necessity for doctors to be better
informed on how to report ARs associated with
FS.

Limitations of the study

(1) A larger sample size could identify
specific predictors of PBFS prescribing practices
of OCPs. (2) The questionnaire used as a
method of collecting sociological information
provides information based on self-reporting
rather than on observations of participants” prac-
tices.

Conclusions

Despite its limitations, the study offers
insight into the practice and knowledge of OCPs
in terms of PBFS. Very active behavior on the
part of respondents for ensuring the rational use
of PBFS was established. Deeper knowledge of
PBFS is nonetheless required in order to mini-
mize the risks associated with their use and facil-
itate their integration in modern treatment regi-
mens. A large proportion of OCPs are unaware
of the pharmacovigilance system operating in
the country. The present study clarifies the prac-
tice of OCPs regarding only one type of FS, but
it clearly points to a need for continuing medical
education of health care providers concerning
these widely marketed and commonly used
nutritional products.
Acknowledgement: We thank the colleagues
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