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Abstract 

Objectives To compare the pediatric neurologists’ knowledge, practice, and barriers to the pharmacovigilance (PV) 
process in Poland and Germany.

Methods The research tool was an online anonymous questionnaire on Google Forms e‑mailed to pediatric neurolo‑
gists from Poland and Germany.

Results The questionnaires were handed out to 830 pediatric neurologists and 371 expressed their consent to partic‑
ipate in the study. Most of the neurologists were familiar with the definition of PV and adverse drug reactions (ADRs). 
Only 34.10% of pediatric neurologists from Poland, and 38.88% from Germany believe that many ADRs are prevent‑
able and almost most of them believe it is necessary to report ADRs from children with epilepsy. Unfortunately, 
in opposite to this knowledge, only 37.79% of respondents from Poland and 40.32% from Germany felt co‑responsible 
for reporting ADRs. The main reason for the neurologists not to report ADRs was a conviction that reporting ADRs 
would be an additional burden generating extra work.

Conclusion There is no big difference between the practice of PV by pediatric neurologists in Poland and Germany. 
System‑regulated PV stabilization in the country translates into the practice of maintaining PV. Monitoring the safety 
of pharmacotherapy and knowledge of risks associated with ADRs should be included in the curricula of academic 
neurologics courses.

Key points 

1. In the case of children with epilepsy, neurologists are those instances who are first informed about alarming 
symptoms by their patients, therefore full participation and engagement of neurologists in the pharmacovigi‑
lance (PV) process in epileptic children are crucial to ensure their safe pharmacotherapy.

2. Most of the neurologists were familiar with the definition of PV and adverse drug reactions (ADRs) and believe it 
is necessary to report ADRs from children with epilepsy.

3. Only 37.79% of pediatric neurologists from Poland and 40.32% from Germany felt co‑responsible for reporting 
ADRs.

4. The main reason for the neurologists not to report ADRs was a conviction that reporting ADRs would be an addi‑
tional burden generating extra work.
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Plain Language Summary 

Epilepsy is a chronic disorder characterized by episodic, gratuitous seizures. Most children with epilepsy (CWE) rely 
on antiepileptic drugs causing adverse drug reactions (ADRs). Many ADRs are preventable if physicians actively par‑
ticipate in pharmacovigilance (PV), which its pivotal role is to ensure the safety of pharmacotherapy by e.g. perma‑
nent control of ADRs. The study aimed to compare the pediatric neurologists’ (PN) knowledge, practice, and barriers 
to the PV process in Poland and Germany. The research tool was an online anonymous questionnaire on Google 
Forms e‑mailed to PN from Poland and Germany. Only 34.10% of PN from Poland and 38.88% from Germany believe 
that many ADRs are preventable and almost most of them believe it is necessary to report ADRs from CWE. Unfor‑
tunately, in opposite to this knowledge, only 37.79% of respondents from Poland and 40.32% from Germany felt co‑
responsible for reporting ADRs. The main reason for the neurologists not to report ADRs was a conviction that report‑
ing ADRs would be an additional burden generating extra work. There is no big difference between the practice of PV 
by PN in Poland and Germany. System‑regulated PV stabilization in the country translates into the practice of main‑
taining PV.

Introduction
Epilepsy is a chronic disorder characterized by episodic, 
gratuitous seizures. Most people with epilepsy rely on 
medical treatment with antiepileptic drugs (AEDs) to 
achieve control of their seizures [1].

The overall aim in the treatment of epilepsy should be 
complete control of seizures and no adverse drug reac-
tion (ADR) which is defined “as a response to a drug 
that is noxious and unintended and occurs at doses nor-
mally used in man for prophylaxis, diagnosis or therapy 
of disease, or for modification of physiological func-
tion” [2]. ADR is an event, the etiology of which is well-
known in many cases, but the identification of its cause 
is often very challenging, due to factors such as polyp-
harmacy, individual patient factors, or other unspecified 
causes. This condition leads to significant global finan-
cial burdens for both society and the healthcare system. 
It accounts for approximately 5–20% of hospitalizations 
worldwide. Therefore, a well-established drug safety sur-
veillance system plays a crucial role in addressing this 
situation [2–5].

Pharmacovigilance (PV) and monitoring of adverse 
events help assess the effectiveness and risk of medica-
tions, ensuring safe treatment for patients [6–8].

Poland and Germany seem to be countries with a well-
founded position of PV. Germany has been a member of 
the WHO International Program for Drug Monitoring 
already since 1968, Poland- since 1972, and the National 
Office for Registration of Medicinal Products receives 
tens of thousands of ADR reports annually [9].

The current German and Polish PV approach is mostly 
harmonized within the European Union and Interna-
tional Council for Harmonisation of Technical Require-
ments for Pharmaceuticals for Human Use (ICH) 

framework although there are German-specific require-
ments for company personnel and the handling of Direct 
Healthcare Professional Communications (DHPCs). 
The European lifecycle approach, based on ICH, is fthe 
ollowed and the safety of a medicinal product is assessed 
continuously throughout the life of the product.

It is assumed that apart from the condition of PV situa-
tion in a given health care system, effectively functioning 
PV depends on many other factors, such as cultural dif-
ferences in attitudes towards ADRs reporting, in particu-
lar, the knowledge of and physicians’ attitude towards PV 
and ADRs [10].

In the case of children with epilepsy, pediatric neurolo-
gists are those instances who are first informed about 
alarming symptoms by their patients, therefore full par-
ticipation and engagement of pediatric neurologists in 
the PV process in epileptic children are crucial to ensure 
their safe pharmacotherapy.

Our study aims to compare the pediatric neurologists’ 
knowledge, practice, attitude, and barriers to PVe process 
among children with epilepsy in Poland and Germany.

Methodology
This was an international study based on scientific col-
laboration between Universities in Poland and Germany. 
The research tool was an online anonymous question-
naire e-mailed to pediatric neurologists. In the case of 
both countries, we have utilized the services of compa-
nies that offer internet search engines developed based 
on central registries of physicians. The physicians were 
randomly selested from the list. Informed consent was 
obtained from participants via online platform. A lit-
erature review was conducted before designing the 
questionnaire. Important questions and topics from the 



Page 3 of 14Kopciuch et al. BMC Medical Education          (2023) 23:547  

literature were either modified or directly included as 
items in our questionnaire. The questionnaire contains 
19 items (Supplementary materials). Online question-
naire items covered the following: (1) characteristics of 
the study population, (2) knowledge of pharmacovigi-
lance and adverse drug reactions (3) pharmacovigilance 
practice, (4) attitude to and (5) barriers to pharmacovigi-
lance for children with epilepsy, and also (6) activities to 
improve spontaneous ADR reporting.

Neurologists who did not complete the questionnaire 
within 3 weeks from the initial mailing were contacted a 
second time by e-mail. After the reminder, the question-
naire was e-mailed a second time to any remaining non-
responders [11].

The study was conducted between OCT 2021 and MAR 
2023. Statistical analysis was performed using STATIS-
TICA PL 10.0 (StatSoft). The figures were expressed as 
the mean, SD, max, and min values. The data distribution 
pattern was not normal (unlike the Gaussian function). 
Significant differences between % of group results were 
determined by the analysis of the Test for Proportions.

Results
The questionnaires were handed out to 830 pediatric 
neurologists and 371 (213 from Poland, 158 from Ger-
many) expressed their consent to participate in the study, 
by sending their responses. The response rate was 45%. 
The age of the neurologists ranged from 39 to 65 years 
(mean 41.95 years). Duration of the pediatric neurolo-
gists’ practice ranged from 3 to 36 years (mean 14.10 
years). Most of the pediatric neurologists work at private 
practice (42.51%) and hospital (33.84%) (Table  1). The 
average number of children with epilepsy per day was 
11.39 (Table 1).

Most of the pediatric neurologists were familiar with 
the definition of pharmacovigilance (PV) (PL-46.90%; 
DE-55.98%), the purpose of PV (PL-43.78%; DE- 53.19%) 
and also the definition of ADRs (PL- 62.09%; DE-64.12%) 

and the purpose of ADRs (PL-66.66%; DE- 59.09%) 
(Table 2). Knowledge of the above issues mostly was cor-
related with age (p < 0.05), years of professional expe-
rience (p˂0.05) and place of employment (p˂0.05) i.e. 
younger pediatric neurologists with shorter professional 
experience and those who work at universities had a 
better knowledge of the above-mentioned definitions 
(Table 2).

43.12% pediatric neurologists from Poland and 44.23% 
form Germany knew when to report ADRs and 37.79% 
respondents form Poland and 40.32% from Germany felt 
co-responsible for reporting them, but relatively few neu-
rologists knew where to report ADRs, especially among 
the German pediatric neurologists (Table  2). These 
results were correlated with sociodemographic data 
(p < 0.05) (Table 2).

Only 34.10% of pediatric neurologists from Poland, and 
38.88% from Germany believe that many ADRs are pre-
ventable but almost most of the neurologists (PL-57.79%; 
DE – 45.32%) believe it is necessary to report ADRs from 
children with epilepsy. Interestingly, few pediatric neu-
rologists believe that ADRs reporting is a neurologist’s 
obligation, it was observed especially among polish neu-
rologists (Table 2).

Only 28.99% of the pediatric neurologists from Poland 
and 36.12% from Germany declared that they had 
reported ADRs at least once during their professional 
practice, and few of them (PL-23.34%3; DE-28.12%) 
declared regular reporting of such incidents. Most of 
the neurologists have reported only ˂5 ADRs in the last 
6 months (PL-53.20%; DE-57.09%%), mostly the severe 
(PL-72.04%; DE- 69.77%) ADRs. It was correlated with 
sociodemographic data (p < 0.05), especially with age and 
years of experience (Table 2).

The most popular communication methods preferred 
by pediatric neurologists to send ADRs to an ADR 
reporting center were e-mail or website (PL-55.98%; DE- 
61.01%), especially by the youngest neurologists with 

Table 1 Demographic characteristics of pediatric neurologists (n = 371)

Parameter PL/DE General

Age [years; mean (SD)] 40.09 (25.01)/51(31.10) 41.95 (18.32)

Sex [female; N (%)] 215.18(58)/155.82(42) 371(100)

Years of practice [years; mean (SD)] 13.67 (8.01/15.09 (12.05) 14.10 (9.12)

Place of employment; %

 universities 16.01/17.77 12.77(6.34)

 hospital 36.12/31.14 33.84(12.98)

 private practice/private office 40.23/37.01 42.51(16.01)

 other 07.64/14.08 10.88(6.04)

children with epilepsy per day [mean (SD)] 21.34(10.11)/17.87(11.09) 11.39(8.12)
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shorter years of experience. On the other hand, the oldest 
paediatrics neurologists preferred the traditional meth-
ods such as post office or direct contact as an option to 
report ADRs (Table 3).

The main sources used to gather information about 
ADRs by the Polish pediatric neurologists included the 
Internet (78.09%) and drug information sheets experi-
ence (21.98%). Among the German pediatric neurolo-
gists, the most popular sources of information about 
ADRs were the Internet (82.12%) and journals (25.01%) 
(Table 3).

The main reason for the pediatric neurologists not to 
report ADRs was the concern that the report will gener-
ate extra work(PL- 27.77%; DE- 23.06%) and a poor level 
of knowledge which makes it difficult to decide whether 
or not an ADRs has occurred ( PL- 24.00%; DE- 26.98%). 
It was correlated with sociodemographic data (p < 0.05) 
(Table 4). The largest percent of the Polish pediatric neu-
rologists (25.54%) claim that the institutional role should 
be more active to improve the PV system in practice. In 
turn, in the opinion of German pediatric neurologists’, 
the urgent activities that should be implemented into 
practice is “ADRs reporting should be compulsory in-
service training”. Both, Polish and German neurologists 
are in favor of including a PV exercise in undergradu-
ate examination (PL-28.99%; DE-27.78%) (Table  4). 16% 
of pediatric neurologists from Poland and 18.62% from 
Germany also indicated “Strengthen training program 
on ADR reporting” as other activities which should 
be implemented into the health system to improve PV 
(Table 4).

Discussion
Based on the lack of literature concerning a similar 
theme of the study, it seems believed that it is an innova-
tive study. Besides, to strengthen the value of the study, 
the results were gathered from two countries- Poland 
and Germany, and comparison analysis was performed. 
The presented study is a continuation of a larger study 
[11] whose aim was to assess whether the effect of a 
“well-established PV position” in the existing healthcare 
system influences compliance with the obligation to par-
ticipate in national PV and ADR reporting by pediatric 
neurologists.

Due to the lack of literature based on pediatric neuro-
logics as a study group, the discussion refers to studies 
involved general professional group, i.e. medical doctors.

The results of the study have shown that the pediatric 
neurologists had a good knowledge of the general issues 
connected with PV process and such knowledge was 
dependent on the age of the respondents. It was similar 
to previous observations [12, 13]. Despite having such 
a good knowledge of PV and ADR, the neurologists 

participating in our study were unaware of the exist-
ence of pharmacotherapy safety monitoring centers 
responsible for PV in their countries [14]. Similar conclu-
sions were reached by researchers from Malaysia, who 
confirmed that this was the main reason (40%) for not 
reporting ADRs [15–18]. One way to address this prob-
lem is to incorporate PV as an essential part of healthcare 
personnel training, especially among doctors. The vast 
majority of pediatric neurologists did not recognize the 
contribution of other healthcare professionals as poten-
tial ADR reporters [19, 20], but they were aware of their 
responsibility to include PV in their daily duties, includ-
ing PV reporting as part of their daily responsibilities. For 
instance, in one of the recent german study [14] 54% of 
responders said that ADRs play a minor role in their rou-
tine care, and 4 (3%) stated that they play no role at all.

In addition, most neurologists knew the timeframe 
for reporting major ADRs, but this was not correlated 
with the number of reported ADRs seen in children with 
epilepsy, as the vast majority reported that they only 
reported < 5 ADRs in the last 6 months. This may be due 
to a number of systemic factors indicated by both Pol-
ish and German neurologists as barriers to PV process-
ing. Among the barriers in carrying out PV, the pediatric 
neurologists participating in our study most often men-
tioned the fear that the report will generate additional 
work and poor lack of knowledge about general PV pro-
cess. It was similar to other studies [19, 21, 22], in which 
the main reason for underreporting ADRs was lack of 
time, little knowledge of the types of reactions to be 
preferentially reported and also the absence of a fee for 
reporting ADRs.

The results of the study suggested a positive attitude of 
pediatric neurologists to the PV process, which is very 
positive, as was observed in other studies in which par-
ticipants were eager to learn and apply the knowledge 
about ADR reporting in their daily routine [17]. It was 
similar among the pediatric neurologists from Poland 
and Germany, as well. Unfortunately, besides such a posi-
tive attitude toward general PV practice, a small number 
of pediatric neurologists believed that ADR reporting 
was their professional obligation, especially among polish 
pediatric neurologists’ (33.12%). It is naturally correlated 
with the next statements among polish neurologists con-
cerning the regular basis of ADRs reporting- only 23.34% 
of polish pediatric neurologists’ declared ADRs report-
ing on their a regular basis. The same small percentage 
in mentioned fields was presented by German pediat-
ric neurologists, so we can assume that both compared 
countries have the same problem with a legal obligation 
to participate in the national and European PV process. 
A significant percentage of neurologists also believed 
that only serious adverse events should be considered 
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important or were unsure about the types of adverse 
events that should be reported. This finding was con-
sistent with previous studies [18, 19]. It is important to 
acknowledge that less severe and atypical adverse events 
are also significant, as they can serve as indicators of the 
potential occurrence of fatal adverse events in the future. 
Factors identified by physicians as barriers to reporting 
adverse events should be promptly addressed, including 
the barriers mentioned earlier [20].

We also inquired about the frequency of report-
ing ADRs and the number of reported ADRs within a 
6-month period. The most common response from pedi-
atric neurologists was “yes” regarding regular reporting, 
while the most common response to the second question 
was “<5.“ According to various research findings, physi-
cians’ practice in reporting ADRs fell significantly below 
expectations. Meanwhile, the pace of reporting ADRs to 
the appropriate regulatory bodies was quite overwhelm-
ing, with a majority of physicians who encountered ADRs 
submitting few reports or not reporting at all [21]. Sur-
veys done in Malaysia have shown that only 5.3% of doc-
tors had ever reported ADRs [21], a similar result was 
found in UAE 11% [22].

Similarly, a study conducted in Romania found that 
79.9% of surveyed doctors did not report any ADRs [23], 
and a comparable result was obtained in India 77% [24]. 
In contrast, an article from Sweden yielded a positive 
outcome, with 62% of doctors having ever reported an 
ADR [18].

The research findings indicate the most commonly used 
sources of obtaining information about adverse drug reac-
tions (ADRs). The most popular source of information 
among neurologists in Poland was the Internet and medi-
cation package inserts, while in Germany, it was journals 
and the Internet. Studies conducted in Pakistan revealed 
that 24% of doctors refer to the Internet, 33.6% to semi-
nars, 18.4% to journals, and 10.4% to drug advert [25], 
similarly, in Nigeria 41.4% refer to books/ journals, 18.3 
to seminars/ training, 4.4% to the internet [26], and in 
India 63% of doctors identified the internet as the source 
of information, 65% seminars, 69% journals, 40% medi-
cal books [24], other doctors (89%) emphasised the role 
of information technology [19], 93.6% [27], and 75% [28].

The pediatric neurologists in our study suggested 
different activities which should be implemented for 
the improvement of the PV process, among many of 
these activities the most frequently mentioned were 
strengthening the training program on ADR report-
ing, activating institutional role in ADRs reporting, and 
also including reporting exercise in the undergraduate 
examination as an important tool for increasing phy-
sicians’ awareness of ADRs in practice. In 2009, Oshi-
koya and Awobusuyi also recommended including 

pharmacovigilance as a topic in continuing education 
programmes [29]. Various studies have shown that 
the optimization of the knowledge, attitude, and prac-
tices about pharmacovigilance is essential to promote 
reporting [30, 31].

The participants also encouraged the governments to 
take the necessary steps to ensure the safe and effective 
use of drugs among the population. In addition, pediatric 
neurologists to improve the PV system, including lifelong 
learning, seminars as well as training. The literature also 
confirms that ensuring optimal knowledge, awareness of 
attitudes and PV practices is essential to promoting ADR 
reporting [30, 31]. Globally, in the developed world, ADR 
reporting is shifting from the prescribing physician to the 
consumer or patient.

Conclusion
To conclude, monitoring the safety of pharmacotherapy 
and knowledge of risks associated with ADRs should be 
included in the curricula of academic physicians’ courses. 
Pediatricn eurologists from Poland and Germany have 
good knowledge of PV and ADRs reporting. Both, the 
Polish and German pediatric neurologists demonstrated 
a positive attitude toward ADRs reporting and under-
stood the importance of PV in the general concept of 
ensuring pharmacotherapy safety for children with epi-
lepsy. However, it seems that technical ability and a 
good attitude to provide PV is insufficient to include PV 
in practice. There is a huge need to improve the general 
system of PV both in Germany and Poland and encour-
age pediatric neurologists to regular PV on daily routine 
work.
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