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Abstract

There is no drug that can be declared completely safe. The application of any medicine carries the
potential risk of adverse drug reactions. Pharmacovigilance is central to reducing adverse drug reactions,
so the development and growth of this science is critical for effective and safe clinical practice. The aim of
this study is to determine the extent of ADR reporting, the attitude and associated factors about the national
pharmacovigilance system among healthcare professionals.

400 health professionals were included in this study (100 doctors of medicine, 100 doctors of dental
medicine, 100 pharmacists and 100 medical nurses/technicians) employed in public and private healthcare
institutions in the city of Skopje, by using anonymous survey guestionnaire.

The majority of respondents included in our research believe that it is necessary to report adverse
drug reactions, and that health professionals need to be familiar with the pharmacovigilance system. The
percentage of registered but unreported ADRs, in our research, is 47.29%, where the highest number of
health professionals consider the difficulty to determine whether there is an adverse drug reaction or not as
the main factor that determines whether they report an ADR.

This study showed that majority of the healthcare professionals had positive attitude regarding
pharmacovigilance, and they understand the need for reporting adverse drug reactions,.However, the rate
of reported ADRs is very low.
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Introduction

There is no drug that can be declared completely safe. The application of any medicine carries the
potential risk of adverse drug reactions (ADRs) — all those effects that may occur during the therapeutic
application of any pharmaceutical formulation, but which do not have a therapeutic purpose. Drug safety is
now one of the most important public health issues worldwide [1].

Adverse drug reactions (ADR) are defined by the World Health Organization (WHO) as “a
response to a drug which is noxious and unintended, and which occurs at doses normally used in people for
prophylaxis, diagnosis, or therapy for a disease, or for the modification of physiological function” [2].
ADRs have several negative effects, such as drug-related hospital admissions, more extended hospital stays,
emergency room visits, and a higher risk of mortality [3, 4].

The spontaneous reporting of suspected ADRs by health professionals allows continuous
determination of the benefit-risk ratio of a given drug, and it is one of the best methods for generating
signals regarding unexpected events and rare ADRs [5].

Pharmacovigilance (PV) is central to reducing ADRs, so the development and growth of this
science is critical to effective and safe clinical practice [6]. In the Republic of North Macedonia, the national
Law on Medicines and Medicinal Products defines the term "pharmacovigilance" as a system that is used
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to detect, collect, monitor, evaluate and ensure the adequacy of new data on the safety of the medicine and
the risk-benefit ratio regarding the use of the drug or its interaction with other drugs [7].

Organization and monitoring of the method of collection and assessment of adverse drug reactions,
processing and assessment of the obtained data on the safety of drugs is carried out by the Agency for
Medicines (MALMED), through the National Center for Adverse Drug Reactions Monitoring [8].

Healthcare professionals (HCPs) who come into contact with the patient, drug manufacturers,
approval holders and wholesalers are obliged to inform MALMED of the obtained information on ADRs,
and since 2014, with the amendments to the law, patients, users, as well as the parent, guardian or the legal
representative of a person with disability, have the right to directly notify MALMED, in case of suspicion
of an adverse reaction from the use of the drug. [7]

The rate of ADR reporting depends on many factors, such as national PV programs, regulations, as
well as the knowledge and attitudes of healthcare professionals [9]. Evaluating the knowledge, attitudes,
and practice of healthcare providers regarding PV and ADR reporting can help to devise strategies for
improving reporting schemes to ensure patients’ safety [10].

The aim of this study is to determine the extent of ADR reporting, the attitude and associated
factors about the national pharmacovigilance system among healthcare professionals.

Material and method

400 healthcare professionals were included in this study (100 doctors of medicine, 100 doctors of
dental medicine, 100 pharmacists and 100 medical nurses/technicians) employed in public and private
healthcare institutions in the city of Skopje.

The research was conducted using an anonymous survey questionnaire intended for healthcare
professionals. For this purpose, a modified version of the questionnaire, according to Gupta et al. [9], was
used.

The collected data were statistically processed using SPSS Statistica v23 for Windows, with tests
adequate to the sample characteristics.

Results

400 surveyed healthcare professionals (100 doctors of medicine, doctors of dental medicine,
pharmacists and nurses/technicians) participated in the study. The average age of the respondents in the
whole group is 48.4+13.1 years, 50% of the respondents are younger than 52.0 years for Median IQR=52.0
(36-60). Regarding gender, the majority of respondents are 87.0% women and 13.0% are men.

Table 1. Attitude of HCPs towards pharmacovigilance and ADR reporting
Question Doctors of Doctors of dental Pharmacists Medical nurses /
Medicine medicine technicians
Posi | Nega | No | Posi | Nega | No | Posi | Nega | No | Posi | Nega | No
tive | tive | ans | tive | tive | ans | tive | tive | ans | tive | tive | ans
wer wer wer wer
Ql.Doyou | 61 20 19 60 26 14 84 11 5 51 30 19
think it is
necessary
to report
adverse
drug
reactions?
Q2.Doyou| 79 19 2 70 16 14 90 5 5 44 34 22
think it is
necessary
for
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healthcare
professiona
Is to be
familiar
with the
pharmacov
igilance
system?
Q3. Have 90 4 6 74 26 0 84 16 0 3 91 6
you ever
read a
paper /
article on
the
prevention
of adverse
drug
reactions?
Q4. Have 89 10 1 30 69 1 91 7 2 4 95 1
you ever
attended
training /
education
on
reporting
adverse
drug
reactions?

Regarding Q1, 61.0% of doctors of medicine, 60.0% of doctors of dental medicine, 84.0% of
pharmacists, and 51.0% of nurses/technicians responded positively. The observed percentage difference
between pharmacists and other health professionals is statistically significant for p<0.05 (Difference test,
p=.000). 79.0% of doctors of medicine, 70.0% of doctors of dental medicine, 90.0% of pharmacists and
44.0% of nurses/technicians believe that it is necessary for health professionals to be familiar with the
system of pharmacovigilance (Q2). The observed percentage difference between pharmacists and other
health professionals is statistically significant for p<0.05 (Difference test, p=.00). Regarding Q3,
90.0% of doctors of medicine, 74.0% of doctors of dental medicine, 90.0% of pharmacists and 44.0% of
nurses/technicians responded positively - that they had read a paper/article on the prevention of adverse
drug reactions. The percentage difference registered between health professionals (doctors of medicine,
doctors of dental medicine, pharmacists) versus nurses/technicians is statistically significant for p<0.05
(Difference test, p=.000). Regarding Q4, the following responded positively: 89.0% of doctors of medicine,
30.0% of doctors of dental medicine, 91.0% of pharmacists and 4.0% of nurses/technicians. The percentage
difference registered between health professionals - doctors of medicine and pharmacists versus doctors of
dental medicine and nurses/technicians is statistically significant for p<0.05 (Difference test, p=.0000).
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Table 2. Display of healthcare professionals' responses to determined ADRSs in their patients

Questio Doctors of Medicine Doctors of dental medicine Pharmacists Medical nurses / technicians

n Positiv | Negativ No Positiv | Negativ No Positiv | Negativ No Positiv | Negativ No
e e answe e e answe e e answe e e answe
r r r r

Q5. Has 60 19 21 45 25 30 58 14 28 40 25 35

any of

your

patients

had an

adverse

drug

reaction

9

60.0% of the surveyed doctors of medicine, 45.0% of doctors of dental medicine, 58.0% of pharmacists and
40.0% of nurses/technicians responded that their patients have had an adverse drug reaction (Q5). The
percentage difference registered between health professionals - doctors of medicine and doctors of dental
medicine and nurses/technicians is statistically significant for p<0.05 (Difference test, p=.0337, p=.0199).
The percentage difference registered between pharmacists and nurses/technicians is statistically significant
for p<0.05 (Difference test, p=.0109), the other percentage differences are insignificant. No significant
association was registered between gender and the response of the surveyed health professionals for p>0.05
(Pearson Chi-square: .437806, df=1, p=.508183).

Table no. 3. Display of healthcare professionals' responses to reporting ADRS

Question Doctors of Doctors of dental Pharmacists Medical nurses /
Medicine medicine technicians
Yes No Yes No Yes No Yes No
Q6. Have you ever reported an 35 65 16 84 38 62 18 82
adverse drug reaction?

Most of the surveyed health professionals (65.0% of the surveyed doctors of medicine, 84.0% of
the doctors of dental medicine, 62.0% of the pharmacists and 82.0% of the nurses/technicians)
responded that they haven’t submitted a report for an adverse drug reaction (Q6).

Table 4. Percentage of unreported but registered ADRs

Doctors  of | Doctors  of | Pharmacists Medical Total
Medicine dental nurses /
medicine technicians
Percentage  of 41.67% 64.45% 34.48% 55% 47.29%
unreported
ADRs

Table no. 4 shows the percentage of registered but unreported ADRs. A total of 47.29% of the recorded
ADRs were not reported by healthcare professionals, including 41.67% of ADRs observed by doctors of
medicine, 64.45% of ADRs observed by doctors of dental medicine, 34.48% of ADRs observed by
pharmacists, and 55.0% of ADRs observed by medical professionals (nurses/technicians).
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Graph 1. Factors that affect spontaneous ADR reporting
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As a factor that discourages health professionals from reporting adverse drug reactions (Q5), in the highest
percentage (54.0%), doctors of medicine stated that it is not possible to determine whether it is an adverse
drug reaction or not’. The same answer was chosen by half of the surveyed doctors of dental medicine
(50.0%) and 65.0% of pharmacists. A high percentage (45.0%) of the surveyed nurses/technicians stated
that they do not have time to report adverse drug reactions.

Discussion

All HCPs involved in the prescription, preparation, administration, or distribution of drugs within
primary, secondary, or tertiary healthcare services (physicians, dentists, nurses, and pharmacists, in
particular) have an ethical, professional, and legally mandated obligation to report adverse drug
reactions.[1]

They are responsible for the identification, documentation, and ADRs reporting, and their
contribution is essential to the early detection and reporting of an ADR.[11]

In order to assess the views of the respondents on pharmacovigilance, the following question was
included in the survey questionnaire: "Do you think it is necessary to report adverse drug reactions?".84.0%
of pharmacists, 61.0% of doctors of medicine, 60.0% of doctors of dental medicine, and 51.0% of
nurses/technicians believe that reporting adverse reactions is necessary. The observed percentage difference
between pharmacists and other health professionals is statistically significant for p<0.05 [Difference test,
p=.000) (question no. 1). Based on the results obtained for this question, we believe that our respondents
have positive attitudes regarding the reporting adverse drug reactions, however, compared to the data from
literature, the same are significantly different. Namely, 97.43% of the respondents in the study conducted
by Tariku et al. [12)] confirmed that reporting is necessary. In the research by Gupta et al., an identical
number of respondents (97.0%) consider that ADRS reporting is necessary (9). In the research by Hussain
et al. [13], the percentage of respondents who responded that ADRs reporting is beneficial to public health
is 84.8%. Seid et al. [14] determined that the percentage of respondents who have positive attitudes
regarding the ADRs reporting was 86%. The authors Saleh et al. [15], based on a review of 27 studies
published in the period from 2010-2015, found that the range of health professionals who consider that
reporting adverse drug reactions is necessary, is between 79%-100%. A study conducted in Ethiopia [16]
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indicated that only 67.4% of the respondents believe that reporting is necessary. Regarding the profile of
healthcare professionals, our data are consistent with the data in literature. Namely, in the study conducted
by Alshabi et al. [17] 97% of pharmacists believe that reporting ADRs is necessary and will contribute to
drug safety, while in the study conducted by Khardali, the majority of the respondents (75.5%) believed
that reporting ADRs is essential for patient care [18]. Regarding the doctors of dental medicine, in the study
conducted by Sudhakar et al., 94% of dentists said that reporting ADRs is necessary [19], while in the study
conducted by Arjun et al, this percentage was 72.53. [20]. In the same study [20], 69.13% of nursing
professionals believe that reporting adverse drug reactions is necessary.

Our research showed that 90.0% of pharmacists, 79.0% of doctors of medicine, 70.0% of doctors
of dental medicine, and 44.0% of nurses/technicians believe that it is necessary for health professionals to
be familiar with the pharmacovigilance system. The observed percentage difference between pharmacists
and other health professionals is statistically significant for p<0.05 (Difference test, p=.00) (question no.
2]. In the research by Gupta [9], the percentage of healthcare professionals who responded positively was
92.1%, while in the research by Arjun et al. [20], in which the results obtained according to the profile of
healthcare professionals are shown, the results are as follows: 89.34% of doctors of medicine, 78.87% of
doctors of dental medicine and 74.07% of nursing professionals. A number of authors indicate that through
various discussions and campaigns for raising awareness about the significance of adverse reactions caused
by drugs, negative attitudes should be removed, and reporting should be made an integral part of the clinical
practice [21,22]. The authors [15] indicate that health professionals should improve their knowledge of the
pharmacovigilance system, starting from undergraduate studies and continuing the education on this topic.
In these activities, we believe that MALMED should play a central role in raising awareness of their
existence and activities, and by organizing lectures, workshops, posters and announcements, contribute to
familiarizing the public with the meaning of pharmacovigilance. Health facilities can also contribute to this
by providing training for the employed health professionals. We believe that pharmaceutical companies can
also contribute to the implementation of these activities, especially due to their role in the
pharmacovigilance system.

An integral part of the education of health professionals is following the news in the literature and
attending events for continuous education (congresses, symposia, workshops, etc.) In order to assess
whether adverse drug reactions are represented as topics on these events, or whether healthcare
professionals got the impression of their importance from the literature that was available to them, the
following questions were included in the survey questionnaire: 1) Have you ever read a paper/article on the
prevention of adverse drug reactions? and 2) Have you ever attended training/education about reporting
adverse drug reactions. Regarding the first question, 90.0% of the surveyed doctors of medicine responded
positively, as well as 74.0% of the doctors of dental medicine, 90.0% of the pharmacists and 44.0% of the
nurses/technicians. The percentage difference registered between health professionals (doctors of medicine,
doctors of dental medicine, pharmacists) and nurses/technicians is statistically significant for p < 0.05
(Difference test, p=.000) (question no.3). The answers to the question "Have you ever attended
training/education about reporting adverse drug reactions" are slightly different. Namely, 89.0% of doctors
of medicine responded positively, as well as 30.0% of doctors of dental medicine, 91.0% of pharmacists
and 4.0% of nurses/technicians. The percentage difference registered between health professionals - doctors
of medicine and pharmacists, and doctors of dental medicine and nurses/technicians is statistically
significant for p< 0.05 (Difference test, p=.0000) (question no. 4). The results obtained in our research
indicate that the preventive aspects of adverse drug reactions are discussed at the events for continuous
education, but also in the available literature. It confirms the fact that health professionals know that adverse
drug reactions can be prevented. In a study by Gupta et al. [9], 65.3% of the participants have read articles
on prevention of ADRs. In the research byArjun et al. (20), only 23.97% of healthcare professionals
(including 47.33% medical, 7.04% dental and 4.93% nursing professionals) responded positively. The
results obtained in our research, which refer to doctors of medicine and pharmacists, are encouraging and
do not agree with the results obtained in the research of Datta et al. (23), in which the majority (84%) of
respondents have not attended an adverse drug reaction event and need to improve their knowledge of the
pharmacovigilance system. In the research by Gupta, 53.5% responded that they had attended
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training/education on reporting adverse drug reactions. (9), The data presented in the research of Arjun et
al. [20] showed that only 37.86% of the medicine, 16.04% of nursing and none of the dental professionals
have been trained on reporting ADR.

In order to gain knowledge about the experience of healthcare professionals in the detection and
reporting adverse drug reactions, we also asked a question in the questionnaire: "Has any of your patients
experienced an adverse drug reaction?" Of the surveyed doctors of medicine, 60.0% responded positively,
as well as 45.0% of doctors of dental medicine, 58.0% of pharmacists and 40.0% of nurses/technicians. The
percentage difference registered between healthcare professionals - doctors of medicine versus doctors of
dental medicine and nurses/technicians is statistically significant for p< 0.05 (Difference test, p=.0337,
p=.0199). The percentage difference registered between pharmacists and nurses/technicians is statistically
significant for p <0.05 (Difference test, p=.0109), and the other percentage differences are insignificant
(table no. 2). The obtained results indicate that in everyday clinical practice, health professionals face the
problem of "adverse drug reaction™. What is significant was whether health professionals submitted a report
on an adverse drug reaction, for which the following question was also incorporated in the survey
guestionnaire. The positive answer varies in the range from 38.0% (pharmacists) to 16.0% (doctors of dental
medicine). But a large percentage of the surveyed do not know where to submit and how to fill in the reports
for an adverse drug reaction. The obtained results range from 36.0% to 51.0% (table no. 3). The percentage
of registered and unreported ADRs in our research is 47.29% (table no. 4). The obtained results indicate
that a large part of the adverse drug reactions that have occurred remain unreported, which is actually
indicated in the available literature [24,25]. Namely, Elkalmi et al. [26] found that 56% of pharmacists
determined an adverse drug reaction and did not report it. In another study, conducted by Pérez Garcia and
Figueras [27], it was found that 85.9% of pharmacists do not report adverse drug reactions. In the study
conducted by Jose et al. [28] it was determined that 69.2% of pharmacists reported the adverse drug
reactions to the competent authority. In the research for reporting adverse drug reactions conducted among
doctors of medicine, the data are different. Namely, the research conducted in Malaysia showed that only
5.3% of the doctors of medicine reported an adverse drug reaction [29], in the United Arab Emirates this
percentage is 11% [30], Romania - 15% [31], Nigeria - 5.6% [32], 7% [33], 2% [34] and 29% [35], India
- 4.4% (36), 2.9% [37], 15% [38], 15 % [39], 22.1% [40], 25% [41], 25% [42], 30% [43], and 18.5% (44).
In contrast to the research conducted in Sweden, where it was determined that 62% of the doctors of
medicine reported an adverse event of a drug [45]. In another study [46] conducted in Nigeria, 32% of the
respondents stated that they had reported an adverse drug reaction, while in a study conducted in Wuhan,
China, this percentage was 28.5% [47]. In the Netherlands, according to research by Eland et al. [48], it
was determined that 51% of general practitioners and 35% of physicians-specialists reported an adverse
drug reaction. In a survey conducted among doctors of dental medicine in Great Britain [49), it was
determined that only 2.3% of the respondents stated that they had reported an adverse drug reaction that
occurred in their patients, although 58.5% of the respondents responded that they had observed an adverse
drug reaction in their patients. A research conducted by Rehan et al. [50] indicated results opposite to ours
regarding the responses of nurses/technicians. Namely, in this research, 73% of the respondents responded
that they have reported an adverse drug reaction, 55% always write down adverse drug reactions in the
medical documentation, while 27% do not inform anyone about an adverse drug reaction, considering that
it is an integral part of the therapy. A survey conducted in Wuhan, China found that 22.8% of
nurses/technicians have reported an adverse drug reaction [47]. In the research by Semiz Aydin et al. [51],
it was determined that the main reasons why nurses do not report an adverse drug reaction is because they
have never seen such an event in their practice and that they do not know how to report it.

Taking into account that all research indicate that a large number of adverse drug reactions remain
unreported, we wanted to determine the factors that condition this. For this purpose, we included the
following question in the survey questionnaire: "Which of the following factors discourages you from
reporting adverse drug reactions?" With the highest percentage, health professionals - (54.0%) doctors of
medicine, (50.0%) doctors of dental medicine and (65.0%) pharmacists responded that it is not possible to
determine whether it is an adverse drug reaction or not. In contrast, nurses/technicians responded that they
do not have time (Chart no. 1.). The obtained data are similar to the data available in the literature. Namely,
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in the study by Su et al. [24], the largest number of pharmacists (68.6%) responded that this was due to lack
of clinical knowledge, 45.7% - due to lack of time, 30.5% - due to the absence of an application form, and
17% - due to ignorance of the application process. In the study by Walji et al. [52] two barriers for the non-
reporting of adverse drug reactions are listed, namely: lack of time, and complexity of the process. Unlike
pharmacists, doctors of medicine cite other reasons. In the research conducted by John et al. [30] in the
United Arab Emirates, it was determined that 71% of doctors of medicine don’t have sufficient knowledge
of the process for reporting adverse drug reactions. The results obtained in India are similar: 87.7% [36]
70% [38], and Nigeria 48.6% [35]. In other surveys conducted in India, doctors of medicine cite the lack
of time as a reason for not reporting adverse drug reactions, according to the following percentage: 81.8%
[37] and 45% (53]. In the survey conducted in the Netherlands, 35% of respondents cited lack of time for
reporting an adverse drug reaction. (54). In a survey conducted in Malaysia, 76.6% of doctors of medicine
stated that it is not possible to determine whether it is an adverse drug reaction or not, so some of the adverse
reactions remain unreported. In Sweden, 75% of respondents gave this answer [45], in Romania - 40.2%
[55] and in India - 80.9% [37], 30.9% [56]. In Portugal, 20% of the doctors of medicine believe that
reporting an adverse drug reaction will put the applicant at risk [57].

Underreporting has been a global problem even in countries with more organized
pharmacovigilance systems. Globally, the reasons for not reporting are 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
requirements. [58]. A pharmacovigilance system needs to be implemented, which is possible by
collaboration between academia, healthcare providers, including pharmacists, patients, manufacturers, the
government, the media, and the civil society, Uppsala Monitoring Center (UMC), Sweden operating under
(WHO), FDA, lIsop, and other international organizations working on drug safety. Reporting of any
doubtful ADR event by healthcare professional is of concern because it seems that the relationship between
the medicine and its reaction is not as much as clear, but analysis after reporting can evaluate its
importance.[59]

Conclusions

This study showed that majority of the HPCs had positive attitude about pharmacovigilance, and
that they understand the need for ADRS reporting, but the rate of reported ADRSs is very low.

The percentage of registered but unreported ADRs, in our research, is 47.29%, whereas the highest
number of health professionals consider the difficulty to determine whether there is an adverse drug reaction
or not as the main factor that determines whether they report an ADR.
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