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ABSTRACT
Objectives: The “safe if natural” perception of herbal products may have several undesirable side effects. It is important to raise awareness in public
order to change this perception and ensure safer use of herbal products. The role of pharmacists is to supply herbal medicines safely and to provide
accurate information to the patients about herbal products. The aim of this study was to analyze the perspective, knowledge, attitude, and behavior
of community pharmacists about phytovigilance.
Materials and Methods: A cross-sectional analysis was performed using community pharmacists (n= 879) using face-to-face surveys between
April-June 2019 in Istanbul. For statistical analysis, student’s t-test and one-way ANOVA were used to compare the mean values of the groups.
Results: It was determined that 58.1% of the pharmacists heard phytovigilance for the first time and 93.5% of them had not reported any safety-related
herbal medicine reported so far. Among the reasons for not reporting, well-known adverse reactions were found to be 24.2% and the difficulty of
reporting was found to be 21.8%. 84.6% of pharmacists have never received training related to phytovigilance. It was found that pharmacists with
a working experience of more than 20 years primarily selected herbal products provided in their pharmacy based on the manufacturing company
primarily, whereas others selected based on the efficacy of the products.
Conclusion: The results of this study have revealed the necessity to increase training on the safety of herbal medicines to cover all stakeholders and
to give due importance to phytovigilance. The phytovigilance systems established in some countries for public health should be expanded to other
countries. There is a need for a more user-friendly reporting system to increase adverse reaction reporting by pharmacists and other healthcare
professionals. In the future, plan to perform studies to raise awareness in the public and promote reporting with digital technologies.
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INTRODUCTION
The use of plants for therapeutic purposes is as ancient as
human history. There is a public perception that plants and
herbal products in widespread use are safe because of their
natural origin and traditional use.1 On the other hand, studies
and regulatory guidelines have shown that this perception is
inaccurate.2-7 Likewise, the lack of adverse reaction reports
does not mean that these herbal products have no adverse
effects. Some plants may also be poisonous. For example;
the ancient Greek philosopher Socrates was sentenced to
death with Conium maculatum L., which is a highly toxic plant.
Additionally, factors including improper use, high dose, drug
interactions, drug addiction, ineffectiveness may also harm

the patient. The most important differences in herbal products
compared to conventional drugs are their unknown active
metabolites, complex structures, difficulties in standardization
and stability, quality of raw material, quality in manufacturing,
use of different plants or plant parts, errors in botanical
identification, insufficient clinical and ethnopharmacovigilance
studies, poor packaging and labeling, lack of regulations,
uncontrolled distribution channels, and lack of knowledge.8-14
Herbal products contain complex structures. Their qualitative
and quantitative composition varies depending on their
geographical origin, genotype, which part of the plant is used,
time of harvest, storage conditions, extraction and other related
process.12-14
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Hepatotoxicity, nephrotoxicity, and carcinogenic effects are
particularly remarkable in the toxicity of herbal medicines
and herbal supplements.12,15-17 Herbal cosmetics can cause
undesirable conditions on the skin, such as irritation,
phototoxicity, immediate-type of allergy etc.15 However, it is
difficult to access data regarding the incidence and causality
assessment of adverse effects caused by the herbal products.7
One of the main reasons for this is that a phytovigilance system
is not available in many countries.
Phytovigilance system established in Italy has drawn attention.
Research on the adverse effects of herbal food supplements
used in weight control has revealed that safety-related risks
are associated with product quality and self-medication.
Spontaneous reporting is considered the only way to monitor
these products.16 Similarly, another retrospective analysis
on the Italian Phytovigilance System Data examined herbal
products used in children and determined that herbal products
containing more than two active substances and those that are
used along with conventional drugs have potential safety risks
in children.17
In many studies conducted on herbal slimming products sold
on the internet, there is adulteration. In a study, in which
content analyzes were conducted by nine different herbal
slimming products sold over the internet, it was seen that three
of them contained sibutramine, three caffeine, three caffeine
+ temazepam, and the amount of sibutramine in each capsule
was over 10 mg. These chemical substances were in high
doses. They also contained trace toxic metals.18
It is seen that the other distribution channels, except the
pharmacies, misinform public about the products, especially
those that are sold over the internet. The fact that herbal
products are easily accessible and that patients are directed
to these products with incomplete and incorrect information
increases the need for monitoring.19
Due to the increased safety concerns, many researchers
recommend integrating herbal products into the existing
pharmacovigilance system and using a single reporting form.20
Similarly, a guideline on the monitoring of herbal medicines
in the pharmacovigilance system was published by the World
Health Organization (WHO) in 2004.21 As emphasized by The
International Pharmaceutical Federation, pharmacists need to
play an active role in ensuring patient safety.22 Considering that
pharmacists provide consultancy and supply herbal products
to the patient, the approach of pharmacists to such herbal
products needs to be examined. Therefore, this study aims to
understand the perspective, knowledge, attitude, and behavior
of pharmacists, who are easily accessible as primary healthcare
providers, about herbal products.

MATERIALS AND METHODS
Study design and population
A survey was conducted among community pharmacists
between April 2019 and June 2019 in Istanbul. Face-to-face
surveys were determined based on the number of pharmacies
in Istanbul districts randomly. If a pharmacist was not available,
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the survey was conducted with the nearest pharmacy to make
up a sufficient number in the same district. Each subgroup
was weighted according to its representative share of the main
population. In this context, the sample size of this study was
calculated to be 879 community pharmacists at a 95% +/- 3
confidence level and cross-sectional analysis was performed.

Questionnaire design
The questionnaire was developed based on existing
literatures.23-32 The survey consisted of 30 questions and three
sections: Pharmacists’ socio-demographic and professional
characteristics; pharmacists’ knowledge and opinions about
herbal medicines; pharmacists’ behaviors and attitudes toward
herbal medicines. The questions of third section consisted of
a 5 point Likert-type scale ranging from “strongly disagree” to
“strongly agree”.
After obtaining ethical approval, a pilot study was conducted on
20 pharmacists, who were excluded from the main study. Thus,
the final version of the questionnaire was comprised.

Statistical analysis
Parametric tests were used without the normality test
according to the Central Limit Theorem.33 In statistical analysis,
student’s t-test was used to compare the mean values of
two groups. The one-way ANOVA test was used to compare
the mean values of more than two groups. The significant
difference found with ANOVA was confirmed with Tukey as the
post-hoc test. Chi-square test statistics were used to evaluate
the relationship between categorical variables. The mean and
standard deviation, the minimum and maximum values of the
variables were used when analyzing the continuous data in
the scales; whereas, frequency and percentage values were
used when analyzing categorical variables. E-picos New York
software and the MedCalc statistics package program were
used to evaluate the data. Statistical significance was defined
as p<0.05.

RESULTS
The demographic data of the participants are listed in Table 1.
Our findings showed that the distribution of male and female
was almost similar to 46.8% and 53.2%, respectively. Many
pharmacists obtained bachelor’s degree (86.3%). Since the
highest rates in the years of practice were more than 21 years
(25.1%) and 6-10 years (23.9%), the sample comprised both old
and young pharmacists. Their average age was 40.4 ± 11.9. In
terms of the location of pharmacy, most of the pharmacy were
on a street (49.1%) and near a hospital (23.3%).
As seen in Table 2, it was determined that most of the
pharmacists heard the concept of phytovigilance for the first
time (58.1%). Others mostly had familiarity with this concept in
undergraduate education (20.8%). The knowledge of the concept
of phytovigilance differed by pharmacists’ age (p<0.001).
Similarly, there was a statistically significant difference
between the working experience and the knowledge of the
concept of phytovigilance (p<0.001). It has been determined
that those who were young and had less working experience
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gained information about the safety of herbal medicines during
undergraduate education, while others learned phytovigilance
from vocational training with the increase in working
experience and age. According to these results, we can make
an assessment that the importance given to phytovigilance and
safety of herbal medicines has been increased over time and the
education curriculum has been revised accordingly. However,
the higher rate of those unaware of phytovigilance reveals that
there is a need for additional training in herbal medicines.
On the other hand, it has been observed that 84.6% of pharmacists
have never received training related to phytovigilance (n= 744).
It was determined that 54.8% of those, who received training
have received it during his/her undergraduate education.
93.5% (n= 822) of the participants have not completed any
safety reporting for herbal medicines so far. The answer to the
question of “In which case do you report adverse reactions?”
was that “if the effect is serious” at a rate of 41.4% (n= 345).
This is followed by the answers of “if the effect is unusual”
Table 1. Socio-demographic characteristics of the pharmacists
Socio-demographics

The mean ± SD

Min - max

Age

40.4 ± 11.9

23-82

Frequency (n)

%

Gender
Male
Female

411
468

46.8
53.2

Educational level
Bachelor
Master
Doctorate

753
105
15

86.3
12
1.7

Working experience
1-5 years
6-10 years
11-15 years
16-20 years
21+ years

190
209
142
115
220

21.7
23.9
16.2
13.1
25.1

Location of community pharmacy
Neighborhood pharmacy
Pharmacy on a street
Pharmacy near the hospital
Pharmacy near a family health center
Pharmacy in a mall

116
432
205
123
3

13.2
49.1
23.3
14
0.3

SD: Standard deviation, Min: Minimum, max: Maximum

(32.3%, n= 269), “if the effect is due to a new product” (25.9%,
n= 216) and “if the adverse effect is certain” (25.2%, n= 210).
However, it is impossible for a pharmacist to understand by
himself/herself that the adverse reaction certain. This can
only be decided by the national pharmacovigilance center
through the analysis and evaluation of the reports. Achieving
the minimum reportability criteria would be sufficient for the
pharmacist to make a report.
Regarding the question of “where they should report the
adverse effects”, the answer of the majority of the pharmacists
was Turkish Pharmacovigilance Center (TÜFAM), established
within Turkish Medicines and Medical Devices Agency (TİTCK)
(47.7%, n= 387).
However, it was observed that more than half of the participants
did not know exactly how to obtain the suspected adverse drug
reaction (ADR) reporting form (52.4% no, 14.6% partially).
A significant difference was observed between the working
experience of the pharmacist and the knowledge of how to
obtain the reporting form (p<0.006). According to the results,
pharmacists with a working experience of 15 years or more did
not know how to obtain the reporting form.
Regarding the barriers to reporting, pharmacists stated
primarily as the well-known adverse reaction at a rate of
24.2% and the difficulty of reporting at a rate of 21.8%. This
was followed by “Do not know reporting rules” (16.1%), “ADR
forms not easily available” (12.7%), “Not enough information
for reporting” (10.6%), “The patient’s privacy” (5.1%), “Unsure
if it is an ADR” (4.7%), “Time constraints” (2.7%), “The doctors’
responsibility” (0.8%) “Fear of making mistakes” (0.7%), and
“Not receiving feedback after reporting” (0.6%). These results
again emphasize insufficient knowledge and the difficulty of the
process (Figure 1).
When the pharmacists were asked to give an example of herbal
medicine with potential adverse effects, 43.6% of them did not
know any example, whereas 7.4% answered as digoxin and
6.6% answered as Ginkgo biloba.
A significant difference was determined between age and
priorities in herbal product selection (p<0.05). Patient/
consumer preference and price promotions were the primary
reasons for product selection for young pharmacists, while
the manufacturing company and efficacy of herbal product
became a priority in selection of herbal products as the age
increases.

Table 2. Correlation between pharmacists’ age and the familiarity with the concept of phytovigilance
Now, I learned in this survey
During undergraduate education
In continuous education programs
At the congresses
In scientific articles
From manufacturers
Other
SD: Standard deviation

n

%

Mean ± SD

p

504
180
114
10
44
12
3

58.1
20.8
13.1
1.2
5.1
1.4
0.3

39.925 ± 12.08
37.139 ± 9.48
45.018 ± 11.67
42.1 ± 15.358
44.886 ± 14.728
40.167 ± 11.907
44.667 ± 18.009

<0.001
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Table 3. Correlation between pharmacists’ years of practice and the priority of pharmacists in herbal product selection
Working experience (years)

1-5 n (%)

6-10 n (%)

11-15 n (%)

16-20 n (%)

20< n (%)

Product quality

49 (26.9)

70 (34)

47 (33.8)

30 (26.8)

47 (22.5)

Manufacturing company

53 (29.1)

50 (24.3)

38 (27.3)

37 (33)

80 (38.3)

Efficacy of the product

54 (29.7)

72 (35)

48 (34.5)

42 (37.5)

73 (34.9)

Prices and promotions

15 (8.2)

9 (4.4)

6 (4.3)

2 (1.8)

6 (2.9)

Patient/consumer preferences

11 (6)

4 (1.9)

-

1 (0.9)

3 (1.4)

Similarly, a significant difference was also determined by
working experience (p<0.002). It was found that pharmacists
with a working experience of more than 20 years primarily
selected herbal products provided in their pharmacy based
on the manufacturing company primarily, whereas others
selected herbal products based on efficacy of herbal product
(Table 3).
To the question of “Why the safety of herbal medicines is
important”, 23% of the pharmacists responded as unknown
adverse reactions (n= 202), 17% as the complex structure of
plants (n= 149), 10.5% as poor knowledge (n= 92) and 10.1% as
insufficient clinical trials (n= 89) (Table 4).
Table 4. Importance of the safety of herbal medicines
n

%

The complex structure of the plants

149

17

Difficult standardization

74

8.4

Poor impurity

67

7.6

Unknown adverse reactions

202

23

Insufficient clinical trials

89

10.1

Low production quality

55

6.3

Adulteration/counterfeiting

81

9.2

Different distribution channels

70

8

Poor knowledge

92

10.5

Figure 1. Barriers to the reporting of adverse reactions

p

<0.002

A significant difference was determined between the importance
of the safety of herbal medicines and the working experience
of pharmacists (p<0.05). It has been observed that pharmacists
with more than 25 years of working experience considered the
unknown adverse reactions, whereas pharmacists who have
less than 5 years of working experience remarkably considered
difficult standardization of herbal products as important. This
result could be related to the revised education curriculum over
time (Table 5).
It is a remarkable result that 37.1% of the participants agreed
to the statement that “I do not sell herbal products in my
pharmacy”. There was a significant difference between
this statement and the location of the pharmacy (p<0.001).
While neighborhood pharmacies strongly disagreed, hospital
pharmacies agreed with this statement. We can assume
that hospital pharmacies do not supply herbal medicines
because they mostly provide prescription drugs and their
patient profiles are different as compared to neighborhood
pharmacies. Similarly, there was a statistically significant
difference between this statement and the knowledge of the
concept of phytovigilance (p<0.001).
Another remarkable result was that 47.4% of pharmacists
agreed to the statement that “Herbal medicines have fewer
side effects than synthetic drugs because they are natural”,
which is also a common understanding by public. Similarly,
there was a significant difference between pharmacy location
and this statement (p<0.009). It is observed that neighborhood
pharmacies strongly agreed with this statement and were
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more confident in herbal medicines compared with synthetic
drugs.
Many pharmacists (74.8%) agreed that herbal medicines should
only be sold in pharmacies. These results show that there may
be pharmacists who supply herbal medicines only if they are
sold only in pharmacies. Similarly, a significant difference was
found with gender (p<0.006). It was determined that women
were undecided, while male participants agreed with this
statement. These data could be related to women’s need for
more detailed information.
Whereas 78.7% of pharmacists agreed to the statement that “Herbal
medicines are used to maintain health and prevent diseases”, more
than two-thirds of pharmacists agreed to the statement that “Herbal
medicines are used to treat diseases”. There was a significant
difference between gender and the statement that “Herbal
medicines are used to treat diseases” (p<0.004). Accordingly, it
was observed that male participants disagreed with this statement,
while the female participants agreed.
71.4% of participants agreed that the therapeutic ineffectiveness
of herbal medicines should be reported. 41.2% of pharmacists
agreed to the statement that “Herbal medicines have adverse
effects limited to hepatotoxicity and nephrotoxicity”. In Türkiye,
pharmacists can report only hepatotoxicity and nephrotoxicityrelated adverse reactions to herbal medicines.
“The stability and expiration date should be questioned for
herbal medicines” (75.5%) and “I inform my patients about the
points that should be considered in the use of herbal medicines”
(73.4%) statements were largely confirmed by community
pharmacists.

A significant difference was found between gender and the
statement that “I inform my patients about the points to be
considered in the use of herbal medicines” (p<0.03). Male
participants disagreed with this statement, while the female
ones agreed. According to these results, it can be concluded
that male participants give more importance to synthetic drugs
than herbal medicines.
The pharmacists also stated that they can participate in
awareness-raising campaigns for the safe use of herbal
medicines as resolution advisory (58.1%). This result shows
that pharmacists are eager to participate in such studies.
To encourage adverse reaction reporting, establishing
phytovigilance contact points in hospitals was suggested at
a rate of 20.9%, increasing informative campaigns at a rate
of 18.6% and organizing more training for pharmacists at a
rate of 17.9%. This was followed by increasing the priority of
phytovigilance by the Ministry of Health (TİTCK, TÜFAM) (17.7%),
increasing the role of pharmacists in improved phytovigilance
system (16.1%), and the development of mobile applications that
facilitate reporting (8.8%) (Figure 2).

DISCUSSION
Interest in herbal products has increased worldwide. The
availability of herbal products from various sources raises
safety problems.8-14,18-19 At this point, there is a greater need
for pharmacies and pharmacist counseling. In our study, it is
found that pharmacists are eager to participate in informative
activities, although they have a lack of knowledge and
education.

Table 5. Distribution of the participants according to the Likert scale scores
Strongly
disagree,
n (%)

Disagree
n (%)

Neither agree
nor disagree
n (%)

Agree
n (%)

Strongly agree
n (%)

It is almost impossible to determine whether herbal medicine is
responsible for a particular adverse reaction

34 (3.9)

158 (18)

320 (36.4)

290 (33)

77 (8.8)

I do not sell herbal products in my pharmacy

185 (21)

187 (21.3)

181 (20.6)

276 (31.4)

50 (5.7)

Herbal medicines are used to maintain health and prevent diseases

11 (1.3)

46 (5.2)

130 (14.8)

458 (52.1)

234 (26.6)

Herbal medicines are used to treat diseases

21 (2.4)

69 (7.9)

185 (21.1)

457 (52.2)

144 (16.4)

If the herbal medicine is ineffective, I report

12 (1.4)

44 (5)

195 (22.2)

461 (52.4)

167 (19)

Herbal medicines have fewer side effects than synthetic drugs
because they are natural

100 (11.4)

174 (19.8)

188 (21.4)

320 (36.4)

97 (11)

The stability and expiration date should be questioned for herbal
medicines

14 (1.6)

49 (5.6)

152 (17.3)

401 (45.6)

263 (29.9)

Herbal medicines have adverse effects limited to hepatotoxicity and
nephrotoxicity

102 (11.6)

166 (18.9)

249 (28.3)

260 (29.6)

102 (11.6)

Herbal products should be sold only in pharmacies

12 (1.4)

40 (4.6)

169 (19.2)

352 (40)

306 (34.8)

I want to participate in awareness-raising campaigns for the safe use
29 (3.3)
of herbal medicines

75 (8.5)

264 (30)

403 (45.8)

108 (12.3)

I inform my patients about the points that should be considered in the
use of herbal medicines

59 (6.7)

162 (18.4)

428 (48.7)

217 (24.7)

13 (1.5)
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Figure 2. Suggestions for encouraging adverse reaction reporting

It was found that 58.1% pharmacists never heard of
phytovigilance in our study. In contrary, in a study by Pellegrino
et al.34, it was found that 90% family pediatricians, who are
other healthcare professionals, were able to answer correctly
on the definition of phytovigilance in Italy.
Whereas in our study 13.1% of pharmacists stated that they
learned the term of phytovigilance during continuous education
programs and 42.3% of pharmacists sold herbal medicines,
Chang et al.35 showed that 45.1% of the participants had previous
continuing education on herbal medications, and 73.6% sold
herbal medicines.
In this study, it was found that more than half of the participants
did not know exactly how to obtain the suspected ADR reporting
form for herbal drugs (52.4% no, 14.6% partially). Similarly,
Toklu and Uysal36 showed that 87.6% of pharmacists admitted
that they do not know how and where to obtain ADR reporting
forms for medications in Türkiye.
When comparing the literature covering plants with adverse
reactions, the most reported plants in VigiSearch are Hypericum
perforatum, Citrus x paradisi, Ginkgo biloba, Cannabis sativa, and
Digitalis purpurea.20 The use of these herbal products without
professional advice from a pharmacist or a physician increases
the risk.20 Similarly, Ginkgo biloba with its potential adverse
effects was also stated by pharmacists, who participated in our
study.
On the other hand, it has been determined that some pharmacists
(37.1%) have negative perceptions of herbal products. It is
thought that those perceptions will be changed in time by using
improving the quality, efficacy and safety of herbal products
and increasing related training of pharmacists.
Similar to the pharmacovigilance system, harmonization
of the phytovigilance system is critical among countries.
Manufacturers, healthcare professionals, and patients
should be informed by providing the necessary training. At
this point, pharmacists may provide guidance to the public.
As recommended by WHO, it will be crucial to integrate
phytovigilance into the pharmacy education curriculum and

Good Pharmacy Practices (GPP).3 The results of our study
support this recommendation.

CONCLUSION
The phytovigilance systems established in some countries
should be expanded to others. There is a need for a more
user-friendly reporting system to increase adverse reaction
reporting by pharmacists and other healthcare professionals.
It should be taken into account that pharmacy is a health
center and a business center and pharmacists should
have sufficient knowledge about the product (P), which
is the main component of the marketing mix required for
the sustainability of the business. This not only ensures
the sustainability of the business but also contributes to
public health through the safe use of herbal products. The
pharmacist needs to guide the community at this point,
however, it will be critical for the pharmacist to update
knowledge about the herbal products first and focus on
patient health with a holistic approach.
Not to ignore the patient’s safety, authorities should establish
a phytovigilance system that identifies the possible risks and
monitors adverse reactions of herbal products.
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