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ABSTRACT
Background: Spontaneous adverse drug reaction (ADR) reports prepared by healthcare professionals
(HCPs) are the backbone of collecting post-marketing safety data. However, underreporting is a global
problem creating health, economic, and ethical burden.
Objectives: To determine the factors limiting ADR reporting rates from the HCPs’ point of view.
Methods: A questionnaire containing 43 questions evaluating sociodemographic characteristics,
pharmacovigilance knowledge and activities, and prescription behaviors was prepared on
“surveymonkey.com.” The link was distributed mainly by professional organizations.
Results: Although this survey aimed to reach all HCPs, most of the respondents were physicians and
nurses. Of the 259 (69.6%) participants who encountered ADR at least once, only 105 (40.5%) reported
ADR. The term “pharmacovigilance” was heard for the first time in this survey by 35.5% (n¼ 132) of
the participants. Only 34.7% (n¼ 129) of the participants knew where to find the ADR reporting form,
and 25.5% (n¼ 95) had previously filled the form and/or read it. Only 28.5% (n¼ 106) of the partici-
pants were aware of the ADR reporting and monitoring system of their institutions and related profes-
sionals. Almost all the participants agreed that pharmacovigilance and ADR reporting training
are necessary.
Conclusion: The main reason for underreporting is limited pharmacovigilance knowledge of HCPs.
Training activities based on the needs and preferences of HCPs and close follow-up by authorities are
the main steps to improve pharmacovigilance activities.
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Introduction

Adverse drug reaction (ADR) is a response to a medicine that
is noxious and unintended, and occurs at doses normally
used in humans [1]. In 1998, the incidence of serious ADRs
was 6.7% and that of fatal ADRs was 0.32%, making them
one of the leading causes of death in hospitalized patients
[2]. The annual burden of ADRs to USA economy is estimated
to be 30–130 billion US dollars [3]. Although several decades
have passed, the status of ADR burden to global health and
economy has not improved to date [4–11]. However, more
than half of the ADRs are preventable, thereby suggesting
an insufficiency in recognizing and reporting ADRs [12–14].

Following thalidomide disaster, the safety of pharmaceut-
ical products become as important as its efficacy.
Globalization of pharmacovigilance studies was initiated by
World Health Organization (WHO) through establishment of
the WHO Programme for International Drug Monitoring in
1968. This program provides not only a forum for WHO
member states to collaborate in the monitoring of pharma-
ceutical products but also evaluation of data gathered
from individual reports. WHO-approved national

pharmacovigilance centers set by countries collect individual
case safety reports sent by healthcare professionals (HCPs)
and patients (in some countries) regionally and forward
them to the central WHO Global database, VigiBase, which is
managed and maintained by the Uppsala Monitoring Centre.
Pharmacovigilance activities were initiated in 1985, and
Turkey became the 27th member of the WHO Program in
1987. With the publication of the first regulation in 2005,
every hospital with 50 or more beds are required to employ
a pharmacovigilance contact person (PCP) whose responsibil-
ities included, but are not limited to, promoting pharmacovi-
gilance activities, reporting ADRs, and providing training and
education to HCPs [15]. According to the current regulation,
it is the responsibility of all HCPs (medical doctors, dentists,
pharmacists, nurses, and midwives) to report all serious ADRs
and all suspected reactions observed with medicines under
additional monitoring by the Turkish Pharmacovigilance
Center (TPC) [15,16]. Reactions that are not included in the
summary of product characteristics, ineffectiveness (espe-
cially with vaccines, contraceptives, and drugs used to treat
life-threatening diseases), and serious reactions due to
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overdose, off-label use, misuse, abuse, and occupational
exposure are also reported to the TPC. The TPC also encour-
ages HCPs to report adverse reactions caused by herbal
products [15,16].

Spontaneous reporting of ADRs is the most important
way to improve pharmacovigilance information on drugs
that have been introduced to the market with limited safety
knowledge obtained from premarketing clinical trials.
Although spontaneous reporting systems have been set up
in many countries by regulatory authorities to encourage –
or even to mandate – reporting by HCPs, ADR reporting
rates are still low [17–20]. Underreporting limits and delays
initiatives that could have been taken to prevent/reduce the
harmful effects of medications. Moreover, not only it poses a
health burden to the individual and society, it also creates
an economic burden through unnecessary use of limited
healthcare resources [4–6,8,21]. In addition, it is unethical not
to inform or report harmful effects of a drug even after
encountering it, which may knowingly put the next user of
the same medication at risk [22]. Besides being a responsibil-
ity encouraged by regulations, reporting of suspected ADR is
every healthcare professionals’ ethical responsibility that
emerges from the principle of giving no-harm, and therefore
must be given utmost importance in daily practice.

Despite establishing a WHO-standard pharmacovigilance
system, underreporting is still common in Turkey [17,18]. In a
study by Aagaard et al., reporting countries were divided by
national income level per capita according to the World
Bank’s definition [23] and Turkey is classified as upper-mid-
dle-income economy. The number of ADR reports are 2 per
1 million population in Turkey, and below the average of
countries with similar socioeconomic levels, which is 27/1
million [17]. Although there is an increase in reporting rate
over the years in Turkey, it is still below the average of the
abovementioned countries [24].

The hypothesis of this study was that scarce pharmacovi-
gilance knowledge of HCP is the main reason for underre-
porting. A survey was conducted to test this hypothesis and
illuminate, from HCPs’ point of view, the existing factors lim-
iting the reporting rates of ADRs.

Methods

The study protocol and questionnaires used were ethically
evaluated and approved by the institutional review board of
humanitarian research of our institution.

We conducted a systematic literature search with key-
words including “knowledge, attitude, and practice (KAP);
pharmacovigilance; ADR reporting of HCPs”. The PubMed
search yielded ninety published articles on the subject. We
evaluated this literature for questionnaires evaluating the
KAP of HCPs and selected 4 based on their relevancy and
publishing questions of their survey [25–28].

Our draft survey was prepared based on the findings of
the systematic review. A focus group consisting of 10 HCPs
(1 pharmacist, 2 nurses, and 7 medical doctors) reviewed the
questionnaire and its content, and examined the language

validity of the questions. The draft questionnaire was revised
in accordance with the feedbacks.

The final survey consisted of 43 questions in the following
4 sections:

1. Sociodemographic characteristics (9 questions)
2. PCP activities: if an HCP has/had this responsibility, 6

questions related to the activities and responsibilities
were asked.

3. Pharmacovigilance and ADR reporting KAP
(18 questions)

4. Drug use, prescription habits, and communication of
ADRs with patients (10 questions)

A survey was generated using “surveymonkey.com,” which
is an online survey platform. The survey webpage opened
with information about the study, including the definitions
of pharmacovigilance and ADR. Moreover, it was stated that
ADR reporting is the responsibility of all HCPs and reporting
should be made to the TPC. Next, an informed consent form
page opened and only after consenting to voluntarily answer
the questions by marking a check box, the volunteer was
directed to the questions page. The number of questions for
each participant varied between 30–43, depending on
their answers.

The question and answer types varied: selection from a
drop-down list, yes or no answers (for PCP activities), and
Likert-type scales (a five-point scale: always, frequently, occa-
sionally, never, and not my job) were used to allow partici-
pants to express the frequency of a particular activity, mainly
medication use, prescription habits, and communication of
ADRs with patients.

The answers were collected anonymously and recurrent
completion of the survey more than once by the same par-
ticipant was prevented by Internet Protocol (IP)
address limitation.

The Ankara Chamber of Medicine and Turkish Nurses
Association provided their support to distribute the link to
their members. The Ankara Chamber of Medicine is for med-
ical doctors professing in Ankara; however, it has significant
importance among the medical chambers of other provinces
of Turkey. Therefore, it is plausible to think that the Ankara
Chamber of Medicine might have helped to disseminate the
survey to physicians serving in various cities of Turkey. The
Turkish Nurses Association has a nation-wide scope. Some
other professional associations with national networks were
contacted, although no concrete responses were received
from them. Moreover, the link was distributed via social
media platforms (Facebook, LinkedIn, Twitter, and WhatsApp)
via direct messaging to HCP contacts of the authors. The
data were collected between the dates 1 June 2017 and 31
August 2017, a duration of three months.

Statistical analysis

Data collected online by the “surveymonkey.com” platform
were evaluated for any discrepancy regarding age groups
and duration of professional life, and none was detected.
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The sociodemographic and professional characteristics as
well as descriptive statistics of participants are presented as
percentages. The results of physicians and nurses (because
the number of participants from these professions allowed
for comparisons to be made) were calculated using the Chi-
square test and 95% confidence interval (CI). Bivariate associ-
ations between independent variables (i.e. prior knowledge
of pharmacovigilance, profession, etc.) and the outcome vari-
able (experience of spontaneous ADR reporting) were eval-
uated using logistic regression analysis. Degree of association
was described by odds ratios with their corresponding 95%
CI. Statistical significance was indicated by p< .05. The SPSS
statistics software was used for data analysis.

Results

Although the exact number of HCPs that the survey link
might have reached cannot be determined, 380 HCPs partici-
pated in the survey and 372 of them consented to answer
the survey questions.

Sociodemographic characteristics

The most common age group was 51–55 years (n¼ 112;
30.1%), and 56.2% (n¼ 209) of the participants were women.
Most of the participants were medical doctors (n¼ 279;
75.0%), followed by nurses (n¼ 67; 18.0%). The majority of
the participants was from Ankara (n¼ 231; 62.1%) and
located in the urban areas of metropolitan municipalities
(n¼ 331; 89.0%; including Ankara). Among the participants’
institutions, 34.4% (n¼ 128) was universities (public and pri-
vate), followed by state (including research and training

hospitals; n¼ 67; 18.0%) and private hospitals (n¼ 59;
15.9%). Among the participants, 55.4% (n¼ 206) had been
working for more than 20 years (Table 1).

Most of the physicians were specialists (n¼ 206; 74.1%).
Although answers were received from nearly all areas of spe-
cializations, the most common specialties of the participants
were anesthesiology and reanimation (n¼ 21; 10.2%), internal
medicine (n¼ 15; 7.3%), family medicine (n¼ 14; 6.8%), and
pediatrics (n¼ 11; 5.3%).

Pharmacovigilance contact person

Only 10 of the participants worked as PCP for their institu-
tions, and among them, only 3 still had this responsibility.
Six of them stated that a pharmacovigilance system is estab-
lished and active in their institutions. Three of them
answered “no” to “did you receive any pharmacovigilance
training?” and only 4 of them organized a pharmacovigilance
training for HCPs in their institution.

Pharmacovigilance and ADR reporting KAP

When the participants were asked “when was the first time
you heard about the term pharmacovigilance?”, 35.5%
(n¼ 132) of the participants answered that they heard it in
this survey, whereas 18.6% (n¼ 69) stated that they heard
about pharmacovigilance when they were students. The
most preferred source of information about ADRs and their
prevention was search engines (61.3%) (Table 2). Because the
law requires assignment of PCP for institutions with more
than 50 patient beds, none of the participants working for
outpatient institutions, such as family, public, occupational,

Table 1. Sociodemographic characteristics of healthcare professionals.
Characteristics n (%)

Age group (years) <25 1 (0.3)
26–30 38 (10.2)
31–35 30 (8.1)
36–40 50 (13.4)
41–45 51 (13.7)
46–50 44 (11.8)
51–55 112 (30.1)
56–60 32 (8.6)
61–65 8 (2.1)
>65 6 (1.6)

Gender Female 209 (56.2)
Male 163 (43.8)

Location of work Metropolitan areas 331 (89.0)
Small towns/rural areas 41 (11.0)

Profession Medical doctors 279 (75.0 )
Nurses 67 (18.0)

Other healthcare professionals 26 (7.0)
Academic title (Assistant, Associate, or Professor) 123 (33.1)
Institution Universities 128 (34.4)

State hospitals 67 (18.0)
Private hospitals 59 (15.9)

Other� 118 (31.6)
Duration of employment (years) 0–5 43 (11.7)

6–10 47 (12.6)
11–15 32 (8.6)
16–20 44 (11.8)
20–25 44 (11.8)
>25 162 (43.6)

�Other: family, public, occupational, or institutional health centers, private physicians’ office, and pharma-
ceutical company.
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or institutional health centers, or private physicians’ offices,
heard the term pharmacovigilance from the PCP of their
institutions. Moreover, none of the participants working for
university or state hospitals heard it for the first time from a
pharmaceutical company representative. Significantly more
participants who were working in institutions other than hos-
pitals (n¼ 49, 47.5%) stated hearing the term pharmacovigi-
lance for the first time in this survey than those working in
hospitals (n¼ 92, 34.2%; p¼ .018; 95% CI: 2.24–24.28). On the
contrary, significantly more participants working in hospitals
(n¼ 56, 20.8%) heard the term pharmacovigilance when they
were students than the participants working in non-hospital
institutions (n¼ 16, 15.5%; p¼ .001; 95% CI: 1.79–12.24). The
number of participants who stated hearing about the term
pharmacovigilance for the first time in this survey was signifi-
cantly lower among those with an academic title (n¼ 38,
30.9%) than among those without (n¼ 106, 42.6%; p¼ .03;
95% CI: 1.17–21.40). On the contrary, significantly more par-
ticipants with an academic title heard the term for the first
time in a meeting or congress (n¼ 31, 25.2%) than those
without (n¼ 14, 5.6%; p< .0001; 95% CI: 11.85–28.22). None
of the participants (n¼ 10, 4.0%) hearing the term for the
first time from a pharmaceutical company representative had
academic titles.

Of the participants, 259 (69.6%) stated that they profes-
sionally encountered ADR at least once. When this group
was asked if they ever reported an ADR, only 105 (40.5%)
participants responded “yes.” The reports most often were
made to the pharmaceutical company (26.3%) or its repre-
sentative (11.1%), TPC (21.2%), PCP of their institution
(15.2%), prescriber of the medication (9.1%), or a superior
(3.0%). ADR reporting rates were higher in the groups that
have medical specialty (for physicians only), have prior know-
ledge of pharmacovigilance before joining this survey, read

literature on ADRs or prevention of ADRs, have experience as
an investigator, coinvestigator, or personnel in clinical trials,
know the ADR reporting and monitoring system and its offi-
cers in their institution, have experience with (reading or fill-
ing) ADR reporting form, and have formal pharmacovigilance
training (Table 3). Of the ADR-reporting group, 49.5%
(n¼ 52) also sought information about ADRs from pharma-
ceutical company-related sources (representative, advertise-
ment brochures/leaflets, or direct call to a pharmaceutical
company), compared to non-reporters (n¼ 46, 29.9%;
p¼ .0014, 95% CI: 7.56–31.19). Compared to non-reporters,
more reporters also thought that ADR reporting is the
responsibility of all HCPs (n¼ 30, 30.9% vs. n¼ 27, 18.0%;
p¼ .016; 95% CI: 2.39–3.69) or pharmaceutical representa-
tives (n¼ 25, 25.8% vs. n¼ 19, 12.7%; p¼ .007; 95%
CI: 3.46–23.21).

Regarding ADR reporting methods, compared to non-
reporters, significantly more reporters preferred reporting via
e-mail (n¼ 29, 31.5% vs. n¼ 26, 18.7%; p¼ .018; 95% CI:
2.17–3.64) or to pharmaceutical representatives (n¼ 18,
19.6% vs. n¼ 9, 6.5%; p¼ .001; 95% CI: 4.90–22.19).

The reasons for not reporting ADRs are presented in
Table 4.

The most common reason for not reporting was not
being sure if it is an ADR (n¼ 110, 29.6%), followed by not
knowing where to report (n¼ 101, 27.2%) and not knowing
where to find the report form (n¼ 72, 19.3%) (Table 4). Only
28.5% (n¼ 106) of the participants were aware of the ADR
reporting and monitoring system of their institutions and
related professionals.

When asked “who should be responsible for reporting?”
91.0% (n¼ 338) stated that it should be the responsibility of
physicians, 36.3% (n¼ 135) considered it to be the responsi-
bility of pharmacists, and 23.9% (n¼ 89) thought that other

Table 2. Source of pharmacovigilance knowledge and information on adverse drug reaction.

When did you first hear the term pharmacovigilance?
(n; %)

In this survey 132 (35.5)
In trainings/continuous education programs 71 (19.1)
When I was a student 69 (18.6)
In congress/meetings 49 (13.2)
From the pharmacovigilance contact point of my
institution

20 (5.4)

From a pharmaceutical company representative 9 (2.4)
Where do you look up when you need information
about an adverse drug reaction? �(n; %)

Search engines (internet) 228 (61.3)
Scientific journal articles 208 (56.0)
Classical text books 93 (25.0)
Package inserts 135 (36.3)
Advertisement brochures/leaflets 78 (21.0)
Direct call to a pharmaceutical company 71 (19.1)
Pharmaceutical company representative 30 (8.1)

�More than one option can be selected.

Table 3. Contributing factors for the reporting of ADRs.
Factor Reporters n (%) Non-reporters n (%) Odds Ratio (95% CI)

Having a medical specialty (only physicians) 61 (75.3) 76 (59.4) 2.08 (1.13–3.86)
Prior knowledge of pharmacovigilance 85 (81.0) 86 (55.9) 3.41 (1.91–6.10)
Reading literature on ADRs or its prevention 82 (78.1) 76 (49.5) 3.66 (2.01–6.41).
Having clinical trials experience 52 (49.5) 38 (24.7) 3.0 (1.76–5.10)
Knowing where to obtain ADR reporting form 64 (61.0) 30 (19.5) 6.5 (3.69–11.29)
Previously reading/filling ADR reporting form 66 (62.9) 13 (8.4) 18.4 (9.18–36.68)
Knowing the ADR system and officials in their institution 55 (52.4) 20 (13.0) 7.6 (4.01–14.44)
Receiving formal pharmacovigilance training 30 (28.3) 8 (5.1) 7.3 (3.19–16.71)

ADRs: adverse drug reactions; CI: confidence interval p< .05.

16 M. D. G€UNER AND P. E. EKMEKCI



HCPs (as defined by the legislation, such as dentists, nurses,
and midwives) [15] were responsible for reporting.
Pharmaceutical company and its representatives were consid-
ered responsible for reporting ADRs by 29.0% (n¼ 108) and
16.4% (n¼ 61) of the participants, respectively.

Among the participants, 40.9% (n¼ 152) knew that
patients can report an ADR and only 24.7% (n¼ 92) knew
that the TPC can contact the prescribing physician following
a patient report.

Of the participants, 50.5% (n¼ 188) estimated the number
of ADR reports from Turkey as less than 500. The correct
range of number of ADR reports from Turkey, which was
2455 reports in 2013, [2] was estimated by only 15.3%
(n¼ 57) of the participants.

When the participants were asked about their preferred
method of reporting, 72.6% (n¼ 270) selected online elec-
tronic form, 46.2% (n¼ 172) selected the PCP of their institu-
tion, and 23.9% (n¼ 89) chose e-mail. Although not
available, reporting via smart phone application was selected
by 20.4% (n¼ 76) of the participants.

Of the participants, 99.0% (n¼ 368) thought that formal
pharmacovigilance training is necessary for HCPs, and 83.6%
(n¼ 311) reported that they would like to have a training.
The most preferred method of training was online (60.8%)
(n¼ 226). Of the participants, 97.6% (n¼ 363) agreed that
practical training is needed and 89.8% (n¼ 334) suggested
that a sham reporting for practice should be conducted.

We compared several characteristics, knowledge, and
attitude of nurses and physicians as well (Table 5).
According to these data, nurses were populated in
younger age groups than those of physicians. In addition,
compared to physicians, more nurses worked in state hos-
pitals but fewer nurses worked in private hospitals/clinics.
Fewer nurses with academic titles answered our survey
than physicians with academic titles. Significantly more
nurses heard about the term pharmacovigilance for the
first time in this survey, whereas hearing about it when
they were students was more common for physicians.
Compared to physicians, more nurses contacted pharma-
ceutical company or checked package inserts when they
need information about an ADR. Moreover, compared to
physicians, nurses were more aware of the ADR system
and responsible personnel in their institution, and more
nurses knew that patients can report ADR. Furthermore,
compared to physicians, more nurses had pharmacovigi-
lance training and fewer nurses thought that ADR report-
ing would increase their workload (Table 5).

Drug use, prescription habits, and communication of
ADRs with patients

The participants were asked to select the frequency of some
of their behaviors regarding prescription and medication.
According to the answers, 26.9% (n¼ 100) stated that they
always read the package leaflet and summary of product
characteristics. Of the participants, 24.7% (n¼ 92) and 18.6%
(n¼ 69) always recommended reading the package leaflet
and summary of product characteristics, respectively.
Checking concomitant medications/herbal products for pos-
sible interactions was always done by 35.2% (n¼ 131) of the
participants. Of the participants, 65.6% (n¼ 197) stated that
they never prescribed medications that are not licensed for
the specific indication for reimbursement purposes and
92.7% (n¼ 345) reported that they never prescribed a medi-
cation without any license. Of the participants, 56.2%
(n¼ 169) never recommended herbal supplements to
their patients.

Compared to physicians, more nurses always read pack-
age inserts and SPC and suggested patients to read these
documents (Table 5).

Discussion

The results of this survey suggested that the main reason for
underreporting is limited pharmacovigilance literacy of the
HCPs. There are several studies evaluating the pharmacovigi-
lance knowledge and reporting behavior of various HCPs in
Turkey [29–32]. Although this study aimed to obtain
responses from various HCPs, the study population com-
prised mainly of medical doctors and nurses. The sociodemo-
graphic characteristics (working in educational institutions
and hospitals with PCPs, having experience of more than
20 years, carrying an academic title, and being specialists) of
the participants suggested a better knowledge and behavior
of ADR reporting; however, the findings of this study are
also in line with the findings of other studies [20,29–33].

The TPC organizes 1 or 2 trainings each year (mainly for
new PCPs) and strictly follows up the assignment of PCPs of
each institution [16]. However, the activities of PCPs are not
systematically followed up by the TPC. Although a PCP is
responsible for training HCPs in their institution and promot-
ing pharmacovigilance activities, the number of participants
reported learning the term from PCPs of their institution
indicate the inadequacy and lack of supervision of PCP activ-
ities. PCPs are inefficient by itself based on the reporting
rates and the findings of this study. Although the official

Table 4. Reasons for not reporting adverse drug reactions (ADR).
Reason� n (%)

Not sure if it is an ADR 110 (29.6)
Not knowing where to report 101 (27.2)
Not knowing where to find the report form 72 (19.3)
Avoiding the burden of possible follow-ups and bureaucratic procedures 61 (16.4)
Not knowing how to fill the report form, or finding the report form complicated 54 (14.6)
Not having time to report 36 (9.7)
Thinking that ADR reporting is not a duty of healthcare professionals 34 (9.1)
My report is not needed/necessary 30 (8.1)
�More than one option can be selected.
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institution that the ADR reporting must be made to (the
TPC) has the term “pharmacovigilance” in its title, the per-
centage of HCPs hearing this term for the first time by this
survey is significant.

Since 2013, following an official request of the Turkish
Ministry of Health, the Higher Education Council included
pharmacovigilance training in the curricula of medical,
pharmaceutical, dentistry, and nursing schools, as well as
vocational schools for healthcare services. Graduates who
received this training have not joined the health workforce
yet, which may explain the scarceness of HCPs who have
heard about the term pharmacovigilance at school.

It had been shown that educational interventions and
other activities to promote ADR reporting increase awareness
to ADRs and then increase the reporting rates of ADRs
[34–38]. Our study population showed high willingness to
receive training. Inclusion of pharmacovigilance and ADR
reporting trainings to continuous education program

curricula, besides to undergraduate education curricula, is
highly needed.

According to our results, there was a perception that
reporting duty mainly rests on physicians. However, nurses
were more positive towards ADR reporting and more willing
to participate in related activities than physicians. Moreover,
nurses may be more able to identify ADRs, particularly in
patients that remain outside the reach of physicians and in
more vulnerable patients, such as children, women, and the
elderly. Designating nurses as central actors in pharmacovigi-
lance activities may require significant educational interven-
tions, but the outcomes would likely to be favorable [37,39].

The participants chose the internet as the main source of
information about ADRs. In this era, internet and social
media are becoming the main communication tools; thus,
they cannot be ignored. Not only incentives are needed to
be taken to increase the reliability of these sources, training
on pharmacovigilance and ADR reporting should also include

Table 5. Comparison of characteristics, knowledge, attitude, and practices of nurses and physicians.
Characteristics Nurses n (%) Physicians n (%) p value (95% Confidentiality Interval)

Number of participants 67 279
Gender (women) 59 (88.1) 129 (46.0) <.0001 (30.60–50.24)
Age group
26–30 18 (23.9) 16 (6.4) <.0001 (8.20–29.18)
31–35 12 (17.9) 16 (5.6) .0009 (4.22–23.35)
36–40 18 (26.9) 27 (9.7) .0002 (7.20–29.22)
41–45 12 (17.9) 32 (11.6) NS
46–50 5 (7.5) 38 (13.5) NS
51–55 1 (1.5) 108 (38.6) <.0001 (28.58–43.06)
56–60 2 (3.0) 28 (10.1) NS
61–65 0 7 (2.6) NS
>65 1 (1.5) 5 (1.9) NS

Institution
State hospitals 25 (37.7) 41 (14.6) <.0001 (11.50–35.62)
Private hospital/clinic 5 (7.3) 54 (19.5) .0175 (2.44–18.75)
Academic title 13 (19.4) 108 (38.7) .0030 (6.98–28.96)

Where did you first hear about the term “pharmacovigilance?
In this survey 33 (49.3) 93 (33.3) .0147 (3.06–28.81)
When I was a student 5 (7.5) 57 (20.4) .0135 (3.05–19.55)
Read literature on ADRs or prevention of ADRs 24 (35.8) 171 (61.3) .0002 (12.19–37.29)

Where do you look up information about an ADR?
Pharmaceutical company 13 (19.4) 23 (8.2) .007 (2.61–22.54)
Package insert 37 (55.2) 86 (30.8) .0002 (11.26–36.81)
Encountering ADR 34 (50.8) 223 (79.9) <.0001 (16.43–41.55)

Reasons for not reporting
Not sure if it is an ADR 10 (14.9) 78 (28.0) .0273 (1.58–21.72)
It is not my responsibility 10 (14.9) 14 (5.0) .0042 (2.55–20.50)
Not knowing where to report 7 (10.5) 79 (28.3) .0025 (7.0–25.48)
Not having time to report 2 (3.0) 32 (11.5) .0363 (0.55–13.30)

Whose responsibility is ADR reporting?
Physicians’ 48 (71.6) 266 (95.3) <.0001 (13.79–35.59)
Pharmacists’ 34 (50.8) 91 (32.6) .0054 (5.20–30.92)
Other healthcare professionals’ 31 (46.3) 50 (17.9) <.0001 (15.97–41.0)
I am aware of the ADR system and responsible personnel in my institution 30 (44.8) 68 (24.4) .0009 (7.89–33.15)
I know that patients can report ADR 35 (52.2) 104 (37.3) .0257 (1.79–27.65)

Which reporting method do you prefer?
Electronic form 41 (61.2) 209 (74.9) .0247 (1.66–26.57)
PCP of my institution 41 (61.2) 123 (44.1) .0120 (3.77–29.28)
Representative of pharmaceutical company 1 (1.5) 35 (12.5) .0081 (3.68–15.57)
Had pharmacovigilance training 15 (22.4) 29 (10.4) .0082 (2.70–23.73)
Preference of pharmacovigilance training method: practical 31 (46.3) 69 (24.7) .0005 (8.98–34.31)
I agree that ADR reporting increases my workload 13 (19.4) 123 (44.1) .0002 (12.29–34.38)
I agree that checking the expiry date of a prescription is not my job 2 (3.0) 60 (21.5) .0004 (10.0–24.13)
I read package inserts each time before giving medications to patients 32 (47.8) 54 (19.4) <.0001 (15.83–40.88)
I suggest patients to read package inserts every time 23 (34.3) 58 (20.8) .0193 (2.05–26.21)
I read SPC each time before giving medications to patients 28 (41.8) 61 (21.9) .0008 (7.68–32.64)
I suggest patients to read SPC every time 18 (26.9) 42 (15.1) .0223 (1.53–24.04)

NS: not significant; ADR: adverse drug reaction; PCP: pharmacovigilance contact person; SPC: summary of product characteristics..
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evaluation of the reliability and safety of such sources.
E-learning tools maybe more feasible to provide pharmacovi-
gilance and ADR reporting trainings because they are the
preferred method of education and were shown by another
study to be successful [40]. Defining the training needs of
HCPs and providing online distant learning modules tailor-
made to the needs, activities, and ethical responsibilities of
each profession and specialty are necessary. These modules
should cover basic pharmacovigilance knowledge, ADR
reporting, good prescribing activities, and reporting practice,
and should be made mandatory for all HCPs.

Underreporting has been a global problem even in coun-
tries with more organized pharmacovigilance systems. The
reasons for not reporting globally are also similar to those in
the findings of our study, with the most common reasons
being lack of time, uncertainty about ADR diagnosis, what
and where to report, difficulty in handling report forms, and
lack of awareness of the reporting system require-
ments [20,21,33,41–43].

There are several initiatives taken by the regulatory
authority that may show benefits, such as making rational
drug use trainings mandatory in medical congresses, making
public ADR reporting available, and increasing awareness of
the public by hanging posters about ADR reporting on the
walls of health institutions or by adding contact information
for ADR reporting on patient information sheets of pharma-
ceutical products. We suggest that adding mandatory con-
tinuous education modules on the subject, and initiatives
such as illuminating all HCPs on the purpose, necessity, and
need of ADR reports, following activities of PCPs closely,
improving prescribing activities, integrating an ADR reporting
system to the electronic prescribing system currently in use
by most public and private health institutions, providing
feedback (by the TPC to ADR reporters and/or PCPs), and
rewarding good-quality ADR reports will help improve
reporting rates.

In conclusion, the results of this survey showed that HCPs
with better knowledge of pharmacovigilance and ADR
reporting practices reported more, which supported the sug-
gestion of the need for extensive, tailor-made training activ-
ities. The HCPs did not know the essentials of
pharmacovigilance and ADR reporting system in Turkey, and
they were not aware of their role in this system. Although it
is expected from all HCPs according to legislation, expanding
the responsibility of reporting to other HCPs other than
physicians, namely nurses and midwives, by focusing more
on training these professionals, may decrease the
underreporting.

Limitations

The sample size of our study was limited but similar to those
of other studies conducted both in Turkey and in other
countries. It is obvious that the participation of greater num-
ber of HCPs and more-diverse HCPs would increase the value
of this study. We contacted several other occupational
organizations and requested their help to distribute our sur-
vey link, but they either rejected our request or did not

answer at all. Receiving more answers from pharmacists, den-
tists, and other HCPs responsible for reporting would allow
for comparisons among various HCPs. Moreover, an official
request was sent to the Ministry of Health to distribute our
link to all HCPs working under their roof, but negative
response was received. Thus, with available sources, this
sample size was achieved.

Online distribution may cause a selection bias, in which
the possibility of participation of HCPs with more positive
attitude on the subject maybe more than that of HCPs with
negative attitude. Face-to-face surveying would decrease this
selection bias.

The work location of our study population being more-
urban areas may be another limitation to our study.
However, because our results were similar to those of other
studies performed in more-rural areas of Turkey, we think
that the results would not change significantly and that lim-
ited knowledge of pharmacovigilance and ADR activities is
an extensive national/global problem.

The length (30–43 questions) of our survey was another
problem; some HCPs may be discouraged to participate by
this factor only.
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