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Abstract Background: Spontaneous reporting is a cornerstone of pharmacovigilance.

Unfamiliarity with the reporting of suspected adverse drug reactions (ADRs)

is a major factor leading to not reporting these events.Medical educationmay

promote more effective reporting. Numerous changes have been imple-

mented inmedical education over the last decade, with a shift in trainingmethods

from those aimed predominantly at the transfer of knowledge towards those

that are more practice based and skill oriented. It is conceivable that these

changes have an impact on pharmacovigilance training in vocational training

programmes. Therefore, this study compares the effectiveness of a skill-oriented,

practice-based pharmacovigilance training method, with a traditional, lecture-

based pharmacovigilance training method in the vocational training of gen-

eral practitioners (GPs). The traditional, lecture-based method is common

practice in the Netherlands.

Objective: The purpose of this study was to establish whether the use of a

practice-based, skill-oriented method in pharmacovigilance training during

GP traineeship leads to an increase of reported ADRs after completion of this

traineeship, compared with a lecture-based method. We also investigated

whether the applied training method has an impact on the documentation

level of the reports and on the number of unlabelled events reported.

Study Design: A retrospective cohort study. The number of ADR reports

submitted to the Netherlands Pharmacovigilance Centre Lareb (between

January 2006 and October 2010) after completion of GP vocational training

was compared between the two groups. Documentation level of the reports

and the number of labelled/unlabelled events reported were also compared.
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Results: The practice-based cohort reported 32 times after completion of

training (124 subjects, 6.8 reports per 1000 months of follow-up; total follow-up

of 4704 months). The lecture-based cohort reported 12 times after training

(135 subjects, 2.1 reports per 1000 months of follow-up; total follow-up of

5824 months) [odds ratio 2.9; 95% CI 1.4, 6.1]. Reports from GPs with

practice-based training had a better documentation grade than those from

GPs with lecture-based training, andmore often concerned unlabelled events.

Conclusions: The practice-based method resulted in significantly more and

better-documented reports and more often concerned unlabelled events than

the lecture-basedmethod. This effect persisted and did not appear to diminish

over time.

Background

When a new drug is licensed, data on the drug’s
safety are incomplete. The information acquired
from preclinical trials is limited because of small
sizes and short study periods. In addition, the char-
acteristics of study subjects differ from real-life
users with respect to age and drug use. Reporting
of adverse drug reactions (ADRs) is one of the
main instruments for filling this gap. Healthcare
professionals and patients report their experi-
ences in everyday conditions as opposed to the
artificial settings of preregistration trials. Un-
fortunately, the reporting rate is low, with un-
familiarity with ADRs and the basic principles of
the reporting process being one of the main rea-
sons given for this low reporting rate.[1-3] There is
considerable potential for improvement of re-
porting rates. In the late 1980s, structuring of the
reporting process, case confirmation and the
sending of feedback resulted in amore than 15-fold
increase of reports from physicians in one study.[4]

Since then, more specific strategies to increase
awareness of ADRs have included increased at-
tention to education, improved accessibility of
information and improved communication re-
garding ADRs.[5] In a number of studies, a posi-
tive effect of incentives,[6,7] distant learning
modules[7] or educational outreach visits[8] for
reporting ADRs have been demonstrated, but all
tended to have a short follow-up or the effects
diminished over time. Because of the need for in-
creasingly comprehensive reporting of suspected

ADRs in the postmarketing surveillance of drugs,
targeted education on reporting suspected ADRs
is essential.

In order to increase awareness, the Netherlands
Pharmacovigilance Centre Lareb is active in the
vocational training of general practitioners
(GPs). Traditionally, this training in pharmaco-
vigilance is lecture based. Lareb is invited by most
vocational training centres to present a twice-
yearly lecture as part of their regular education
programmes. This 2-hour lecture is given by an
experienced collaborator and addresses key themes
in pharmacovigilance and spontaneous report-
ing. Information is provided on reporting ADRs,
including an explanation of the process and on the
pharmacovigilance system in the Netherlands.
This lecture is offered to GP registrars in their
third (final) year of vocational training. GP train-
ees are invited to present cases of suspected
ADRs encountered in clinical practice for dis-
cussion in the session. Those reporting an ADR
receive feedback, as is common practice at the
Netherlands Pharmacovigilance Centre Lareb.
The main aims of this training are the transfer of
knowledge and for trainees to become acquainted
with the process of reporting suspected ADRs in
the Netherlands. This lecture-based method is
used at Leiden University Medical Centre. Repor-
ting is encouraged, but is neither mandatory nor
rewarded in this training.

Since 2006, a new, practice-based pharma-
covigilance training method has been offered to
GP trainees at Erasmus MC, University Medical
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Centre Rotterdam. This method is based on
incentive-stimulated active reporting of ADRs
through a reporting assignment. This reporting
assignment is incorporated into a practice-based
vocational training programme, aimed at changing
the behaviour of future GPs. The training meth-
od is based on the principle that doctors learn
most when they are motivated enough to identify
their own learning needs and meet those needs at
their own workplace.[9,10] Over 20 systematic re-
views of interventions[11-13] to change practitioner
behaviour suggest that such interventions should
be multifaceted, have a focused and active educa-
tional outreach component, include skills develop-
ment and be congruent with clinicians’ values.[14,15]

Therefore, the education programme needs to con-
tain feedback elements and have a clear clinical
significance. Furthermore, the trainee needs to par-
ticipate in educational activities in the practice he or
she is working in. A practical assignment allows GP
trainees to turn workplace experience into realistic
learning objectives.[16]

In practice, this reporting assignment is incor-
porated into a series of assignments in the third
(final) year of their vocational training. The main
objective of these assignments is to incorporate
predefined desired skills and competences in daily
practice, thus encompassing more than the transfer
of knowledge alone. Although no specific assign-
ments are mandatory, a minimum of 14 credit
points must be acquired during this training year.
As repetition is assumed to improve the integra-
tion of these skills, trainees are encouraged to
perform these assignments repeatedly. In the re-
porting assignment, one or two credit points are
awarded for reporting one ADR (one for report-
ing the ADR, one for processing the ADR in the
patient’s medical record) and the reporting of an
additional ADR is rewarded with one extra credit
point. Reporting more repeatedly is encouraged;
however, this is not rewarded with additional credit
points. Any suspected ADR can be reported as this
serves to improve familiarity with the reporting
process; however, reporting of clinically relevant or
unknown ADRs or to address a learning need for
the reporting GP trainee is encouraged.

In the skill-oriented, practice-based programme,
the input of both the training centre and the pharma-

covigilance centre is limited. The GP trainees do
not receive a lecture; rather, they receive only an
information folder with basic instruction from
the training centre on how to report an ADR and
how to process an ADR in the information sys-
tem of their monitoring GP. After reporting, GP
trainees receive feedback from the Netherlands
Pharmacovigilance Centre Lareb, as is common
practice. Additionally, GP trainees are encouraged
to explore the Netherlands Pharmacovigilance
Centre Lareb website, which provides both basic
and detailed information on pharmacovigilance.
It is expected that this element increases aware-
ness regarding pharmacovigilance and is an ad-
ditional incentive to report unexpected ADRs
after completion of vocational training. GP trai-
nees are instructed to discuss the reported ADRs
and the feedback received (as well as relevant in-
formation obtained from the website) with the
GPs at their training practice.

It is hypothesized that the practice-based ap-
proach performs better than the lecture-based
method; however, this needs to be demonstrated.
Therefore, this study compares the number and
quality of ADR reports made by GPs after com-
pletion of their vocational training by GPs trained
using the practice-based method (at Erasmus
MC, University Medical Centre Rotterdam) with
those made by GPs trained at a comparable cen-
tre that uses the lecture-based method (Leiden
University Medical Center).

Methods

This study compares the lecture-based phar-
macovigilance training method with the practice-
based method by analysing the number and quality
of reports sent in by graduate GPs who had been
offered one of both approaches during their vo-
cational training. The first group consisted of
GPs who completed their vocational training at
Leiden University Medical Center from January
2006 to December 2007 and had been offered
lecture-based training. The second group consisted
of GPs from Erasmus MC, University Medical
Centre Rotterdam, who had been offered practice-
based training between January 2006 and
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December 2007 in the final year of their voca-
tional training.

Number and Timing of Reports

The database of the Netherlands Pharma-
covigilance Centre Lareb was searched for ADR
reports with a reporting date between 1 January
2006 and 1 October 2010, submitted by GPs after
completion of their vocational training, who had
followed either training approach. The names of
the reporting GPs were checked against the list
of names of GPs who graduated from both uni-
versities. To improve identification, a match of
the person’s initials and e-mail address was re-
quired. Where there was doubt, the reporting
GP was contacted. A report was included in the
analysis when submitted after the graduation
date of the GP involved. The period of time after
graduation in which reports could have been
submitted (time available for follow-up) was de-
termined for both training methods, as well as the
total number of reports and the number of GPs
who actually submitted reports. The number of
reports received per 1000 months of GP follow-up
time for both approaches was calculated.

The aim of both training programs is to induce
a long-lasting effect on the reporting of ADRs.
For this reason, the period between graduation
and submission of the most recent ADR report
was determined for every GP. Differences between
the two training groups were analysed using Cox
proportional hazard survival regression. It is
possible that in the years following graduation,
the effect of the training method diminishes, and
GPs may become less willing to report ADRs. To
compare the sustainability of both methods, the
hazard functions for the time of submission of the
most recent ADR report over time were com-
pared graphically.

Characteristics of Reports

To compare the characteristics of the reports,
both the quality of the reports and whether or not
individual ADRs were mentioned in the Summary
of Product Characteristics (SPC) were investigated.
With respect to the quality of the reports, the level of
documentation of the reports was compared for

both approaches. This level is routinely assessed
(independent of this study, by assessors unaware
of its existence) using a predefined algorithm
once a report is submitted to the pharmaco-
vigilance centre (see table I). Possible differences
between both approaches were examined using
logistic regression analysis to calculate odds ra-
tios (ORs) with a corresponding 95% confidence
interval.

A report may refer to one or more individual
possible ADRs. For the various ADRs mentioned
in the reports, it is routinely assessed whether or
not they are mentioned in the SPC of the prod-
ucts involved and thus whether they could be a
potential new ADR. Logistic regression analysis
was used to study possible differences between
both approaches.

Statistical Analysis

Statistical analyses were carried out using
SPSS software, version 16.0 (IBM, Armonk, NY,
USA). A p-value <0.05 was considered to be sta-
tistically significant.

Results

Number of Reports

The lecture-based training was attended by
135 GP registrars, which corresponds to 93.8% of

Table I. Criteria for assessing report documentation qualitya

‘A’ criteria

Clear indication of a latency is provided (either explicitly or through

start dates for both drug use and presentation of the reported event)

Sex and age of patient and detailed information on reported event is

provided

Information on clinical course and outcome of the reported event is

provided

‘B’ criteria

Are other factors that potentially cause or influence the reported

event excluded?

Is information on effects of a rechallenge provided?

Is information on the indication of the suspect drug and the use of

concomitant information provided?

a The report was rated as well documented if three ‘A’ criteria were

present, moderately documented if two ‘A’ criteria and at least

one ‘B’ criterion were present, and poorly documented for all

remaining combinations.
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the trainee capacity of this centre. Five GP train-
ees (3.7%) reported an ADR during their voca-
tional training. The total time for follow-up after
graduation for this group was 5824 months, i.e.
43.1 (range 32–56) months per GP.

In total, 12 reports were received from this
group, submitted by ten GPs (8.1%), which cor-
responds to an average of 1.2 (range 1–2) reports
per reporting GP. The number of reports received
from those who followed the lecture-based train-
ing method was 2.1 per 1000 months of follow-up.

The practice-based training was followed
by 124 GP registrars. In total, 109 GP trainees
(87.9%) actually reported as part of this training,
corresponding to 86.1% of the training capacity.
The total time for follow-up after graduation in
this group was 4704 months, i.e. 37.9 (range
25–51) months per GP.

In total, 32 reports were received from this
group, submitted by 24 GPs (19.3%), which cor-
responds to an average of 1.33 (range 1–3) reports
per GP. The number of reports received from
those who followed the practice-based training
method was 6.8 per 1000 months of follow-up.

Cox regression analysis showed a statistically
significant difference between practice-based and
lecture-based training (hazard ratio 2.9; 95% CI
1.4, 6.1). A oneminus log plot shows the hazard is
constant over time, which is a prerequisite for
applying Cox’s regression analysis (figure 1).

Quality of Reports

Reports from GPs who received lecture-based
training were considered ‘well documented’ in
seven cases and ‘poorly/moderately documented’
in five cases. Reports from GPs who received
practice-based training were considered ‘well
documented’ in 28 cases and ‘poorly/moderately
documented’ in four cases. There was a signif-
icant difference in the quality of reports from the
two approaches (OR 5.0; 95% CI 1.1, 23.6).

The total number of reports submitted by the
GPs (44) referred to 90 separate ADRs. Of the
ADRs reported by GPs who received lecture-
based training, in 12 cases they were not labelled
in the SPC and in 10 cases they were labelled. Of
the ADRs reported by GPs who received prac-

tice-based training, in 45 cases they were un-
labelled and in 23 cases they were labelled.

GPs who received practice-based training re-
ported more unlabelled ADRs than those who
received lecture-based training (OR 3.3; 95% CI
1.1, 10.1).

Discussion

This study compares two different pharma-
covigilance training methods for GP registrars in
reporting ADRs. It shows that the practice-based
method is superior to the traditional, lecture-based
method.GPs given skill-oriented, practice-based phar-
macovigilance training reported significantly more
often than GPs given lecture-based pharmaco-
vigilance training. Moreover, reports were better
documented and more often concerned unlabel-
led events.

The group trained by the practice-based method
reported three times more often per 1000 months
of follow-up than the group trained by the lecture-
based method. The increase in reports stems from
more GPs reporting similar numbers of ADRs.
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Fig. 1. One minus cumulative survival curve showing the difference
between submitting reports after practice-based training and lecture-
based training.
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The effects of the practice-based method per-
sisted throughout the follow-up period, with-
out indication of a diminishing effect. Because
the practice-based method fits well into daily
practice at pharmacovigilance centres and costs
the centres little additional effort, this method is
preferable.

As far as we know, no comparable studies
have examined the incorporation of pharma-
covigilance training in vocational training. Since
most pharmacovigilance training is offered in
vocational training and in other settings by means
of lectures, the results of this study are highly
relevant for increasing reporting tendencies and
general awareness of ADRs.

This study investigates the effects of education
and training for registrars. This group is of particular
interest since GP trainees are still in a formative
phase of their professional life. An intervention
aimed at this ‘younger’ group may have more
profound effects on attitude than interventions
introduced later in medical careers. The positive
effects of incentives (educational credits and
other forms such as financial incentives) have
been demonstrated in the literature.[4,6-8] Educa-
tion aimed at prescribers was shown to have a
positive effect on increasing the number of ADR
reports. Our study corroborates these findings.

A positive feature of our study is that practice-
based training led to reporting of more unlabelled
events, whereas other studies either have not
specified this aspect or have shown an increase in
reports of well known ADRs.[6-8] Although in the
present study the time available for follow-up was
limited (32–56 months for the group trained by
the lecture-based method and 25–51 months for
the group trained by the practice-based method),
no indication of a diminishing effect has yet
emerged (figure 1). This is in contrast to other
studies aimed at increasing the number of ADR
reports within shorter periods for follow-up.[6-8]

Figueiras et al.[8] found no effect after 12 months,
whereas the total duration of the other studies
was limited to 1 year[6] or less.[5]

Although we found a clear increase in the
number of ADR reports in the group trained by the
practice-based method compared with the group
trained by the lecture-based method, absolute

numbers of reports on ADRs are modest (32
practice-based reports vs 12 lecture-based reports).
However, a many-year, nationwide implementa-
tion of the practice-based method in all eight GP
training centres in the Netherlands may yield
significant improvement in reporting rates. We
consider this training method as a long-term in-
vestment towards increasing awareness of ADRs
among this professional group that plays an im-
portant role in the Dutch healthcare system. More-
over, this method can also be applied for physicians
training in other medical specialties as well as for
pharmacist training.

Limitations of the Study

A number of factors may have led to an un-
derestimation of the actual number of reports.
Hence, the number of reports received from the
study cohorts is more indicative of an effect ra-
ther than being a precise representation.

For practical reasons, inclusion criteria dif-
fered slightly between the two groups. All GPs in
the lecture-based cohort completed their voca-
tional training from January 2006 to December
2007, whereas the practice-based cohort included
GPs who performed the reporting assignment
between January 2006 and December 2007 in the
final year of their vocational training. Thus, the
actual time of graduation for GPs in the practice-
based cohort may have been later than that for
GPs in the lecture-based cohort. Actual time
available for follow-up was therefore shorter for
the GPs with practice-based training.

In the database search, reporter surnames
were screened for matches with surnames used by
GPs during their training. This may imply some
loss to follow-up due to female trainees who
could have later married and changed their sur-
name. Other causes of underestimation may stem
from GPs working as locums and, to warrant
continuity of care, reporting under the name of
the GP they replaced, as well as time lost for fol-
low up after completion of GP training during the
period of applying for a GP position, during
pregnancy or maternity leave, or extended vaca-
tion. However, it is unlikely that underestimated
reporting rates due to the latter reasons will differ
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between the two groups of GPs, and thus affect
the general results of our study.

The present study was conducted in two univer-
sity medical centres that applied different phar-
macovigilance training methods: Leiden University
Medical Center employed the lecture-based method
and Erasmus MC, University Medical Centre
Rotterdam, employed the practice-based method.
Given the Dutch system of state universities, no
differences in admission of GP trainees are likely.
Both training centres cover adjacent areas with
similar sociodemographic characteristics. Tradi-
tionally, Leiden University Medical Center has
a somewhat more conservative image, but it is
unclear whether this would have any impact on
admission policy in their general practice depart-
ment. For this reason, selection bias cannot be
excluded but is unlikely to have occurred. Given
the different education methods, it is difficult to
differentiate between the isolated effect of the two
training methods and the differences in curricu-
lum-related aspects.

Our results indicate a long-lasting effect; how-
ever, studies with a longer follow-up period are
needed to confirm this. Also, an additional study
may allow specific characteristics of the training
programme that lead to increased reporting to be
determined.

This study presents a valuable collaboration
between a pharmacovigilance centre and a general
practice vocational training centre, which can
serve as a model for other pharmacovigilance cen-
tres. We present a superior pharmacovigilance
training method that requires little additional ef-
fort from pharmacovigilance centres and which
can be extended to different settings such as
medical specialist or pharmacist training.

Conclusions

Skill-oriented, practice-based pharmacovigilance
training of GP trainees resulted in a significantly
higher number of ADR reports after completion
of vocational training than a more traditional,
lecture-based pharmacovigilance training meth-
od. Reports from GPs trained by the practice-
based method were better documented and more
often concerned unlabelled events. Positive dif-

ferences persisted over a follow-up period of up
to 56 months.
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