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Abstract: Background: Challenges in post-marketing adverse event reporting are generally recognized. To enhance reporting, the concept of additional monitoring was introduced in 2012. Additional
monitoring aims to enhance reporting of adverse events (AE) for medicines for which the clinical
evidence base is less well developed. Purpose: The purpose was to get a deeper understanding
of the underlying reasons why additional monitoring has not increased AE reporting as much as
initially hoped. We examined how healthcare professionals (HCPs) in Finland perceive additional
monitoring, why they do or do not report AEs more readily for these medicines and how they
interact with patients treated with additionally monitored medicines. Methods: An anonymous,
open questionnaire was developed and made available online at the e-form portal of University of
Helsinki. Physicians, nurses, and pharmacists were invited to complete the questionnaire via their
respective trade or area unions. Content analysis of answers to open-ended questions was performed
by two independent coders. Results: Pharmacists have the best understanding about additional
monitoring but at the same time do not recognize their role in enhancing monitoring. Only 40% of
HCPs working with patients knows always or often if a specific medicine is additionally monitored.
Half (53%) of HCPs do not tell or tell only rarely patients about additional monitoring. 18% of
HCPs reported having received additional monitoring training whereas 29% had received general
AE reporting training. AE reporting was more common among HCPs who had received training.
Conclusions: Additional monitoring awareness among HCPs and patients should be increased by
organizing regular educational events and making additional monitoring more visible. Educational
events should emphasize the significance additional monitoring has on patient safety and promote a
reporting culture among HCPs.
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1. Introduction
The early post-marketing period is especially important for establishing a more comprehensive safety profile for new active pharmaceutical ingredients (API), which usually
only have safety data about a restricted patient population in controlled experimental
conditions [1–3]. Spontaneous adverse event (AE) reporting is the main source of safety
information during this period although under-reporting of AEs is generally recognized [4].
To enhance AE reporting, the current EU pharmacovigilance (PV) legislation which
came into effect in July 2012 introduced the concept of additional monitoring [5,6]. Medicines
under additional monitoring have an inverted black triangle (H) displayed in their package
leaflet (PL) and summary of product characteristics (SmPC), together with a statement
explaining what the triangle means. The aim of the triangle is to point out to healthcare professionals (HCP) and patients the medicines whose safety is particularly closely monitored
by the regulatory authorities [1].
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AE reporting has been studied extensively in the 21st century [7–11]. There are
however only a few studies concerning additional monitoring as the concept is under
a decade old. In Ireland, the awareness of the inverted black triangle symbol among
HCPs who knew about additional monitoring was high among pharmacists (>86%) but
relatively low among physicians (≈35%) and nurses (15%) [12]. Approximately one-fourth
of HCPs who knew about additional monitoring were never or rarely aware if additional
monitoring applied to the medicines they used in their practice [12]. Nearly 58% of the
HCPs working with patients stated that they did not inform or informed patients only
rarely about additional monitoring [12].
The European Medicines Agency (EMA) conducted an EU-wide questionnaire study
of additional monitoring in 2017 [13,14]. Only 69% of the HCPs answering the questionnaire reported that they had seen the black triangle and the accompanying statement
before [13,14]. Some differences were observed among professions as 83% of the pharmacists, 50% of the physicians, and 42% of the nurses had seen the black triangle [13,14].
In this research, it was concluded that 45% of the pharmacists, 35% of the physicians, and
27% of the nurses had an acceptable understanding of the black triangle and additional
monitoring concept [13].
The first package leaflets with the black triangle were introduced to the EU market
during spring 2013. In 2019, six years after the introduction of the triangle, we conducted
this cross-sectional survey of HCPs (i.e., physicians, pharmacists, and nurses) in Finland
to get a more detailed understanding about how HCPs perceive additional monitoring,
why they do or do not report AEs more readily for these medicines, and how they interact
with patients treated with additionally monitored medicines.
In Finland, pharmacists licensed to practice the profession are Bachelors of Science
(B.Sc.) in Pharmacy (1st Cycle Degree) or Masters of Science (M.Sc.) in Pharmacy (2nd cycle
degree) graduates [15]. Both groups work with patients and have similar responsibilities in
the patient interface. AE reporting is voluntary for HCPs in Finland.
2. Methods
2.1. Questionnaire Design
An anonymous, open questionnaire was developed and made available online at
the e-form portal of University of Helsinki. The final wording of the questionnaire was
agreed by an expert panel consisting of two physicians, two nurses, and five pharmacists.
Members of the expert panel represented the Finnish healthcare system well as it included
experts from industry, academia, hospitals, and open healthcare.
The questionnaire consisted of a cover letter including informed consent statement
and a total of 26 questions. Nine questions were open-ended. Two of the 17 multiple-choice
questions were designed to measure the knowledge of the respondents. A 5-point Likert
scale was used in four questions concerning additional monitoring. The questionnaire is
presented in the Supplementary Materials of this article.
The face validity of the questionnaire was tested in a small-scale pilot study with five
HCPs. Based on the pilot study, small modifications were made to the questionnaire to
improve clarity. No problems were observed with the e-form portal. It was estimated that
answering the questionnaire would take 10–15 min.
2.2. Questionnaire Distribution
A convenience sample was collected by inviting physicians, nurses, and pharmacists
to complete the questionnaire via their respective trade or area unions. The invitation
and link to the questionnaire was sent to the respondents via email or by including it to a
union newsletter. One reminder was sent in order to maximize the amount of responses.
An invitation to complete the survey was also added to the HCP restricted front page
of Finnish Medical Network (www.fimnet.fi). No honorarium was provided to Finnish
Medical Network, unions or the respondents. Answers were collected from May 2019 to
December 2019.
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2.3. Analysis
2.3.1. Statistical Analysis
IBM SPSS Statistics Version 27 (IBM, Armonk, NY, USA) was used to analyse the
data. In the two questions that measured the knowledge of the respondents, the average
knowledge score for each HCP subgroup was calculated by summing all correct items
and dividing by the total number of items. One-way Analysis of Variance (ANOVA) was
used to compare mean knowledge scores between HCP subgroups and most categorical
variables. Chi-square test for independence was used in two comparisons of categorical
variables. A 5% significance level applies in all hypothesis testing. A Bonferroni correction
was applied when multiple group comparisons were made. The Bonferroni corrected alpha
level was adjusted to 0.0125 when four comparisons were made and to 0.0167 when three
comparisons were made.
2.3.2. Content Analysis
Content analysis of answers to open-ended questions was performed by two independent coders. Data-driven coding approach was used [16].
Reclassification of answer categories was performed in situations where the independent coders had initially created differing categories. Reclassification of answer categories
was performed in two questions for physicians and M.Sc. pharmacists, in three questions
for nurses and in one question for B.Sc. pharmacists. Re-evaluation of answers in a category
was performed in situations where the initial coding resulted in a difference above three
answers between the two coders. All differences were discussed until a mutual opinion
was reached between the coders.
3. Results
A total of 241 responses was received. The response rates could not be calculated
as the trade and area unions did not reveal the exact number of email and newsletter
recipients. There were 240 complete responses. Six responses did not meet the inclusion
criteria (i.e., physician, pharmacist, or nurse). A total of 234 responses were analysed
(38 physician, 45 nurse, 36 M.Sc. pharmacist, and 115 B.Sc. pharmacist).
3.1. Demographics
Most of the HCPs answering the questionnaire were professionally experienced.
69% (n = 161) of the respondents had at least 10 years of experience in their profession.
Physicians were the most experienced as 92% (n = 35) of them had a minimum experience
of 10 years.
The primary workplace was a hospital for most physicians (37%, n = 14) and nurses
(44%, n = 20). Retail pharmacy was the primary workplace for most B.Sc. pharmacists
(57%, n = 66) whereas the pharmaceutical industry was a major employer of M.Sc. pharmacists (33%, n = 12). Demographics are summarised in Table 1.
3.2. Adverse Event Reporting Experience
Nearly 56% (n = 131) of the HCPs responding to the questionnaire had not reported
any AEs during their careers and 38% (n = 89) of the HCPs had reported an AE one to nine
times. Only 6% (n = 14) had reported an AE over 10 times.
The majority of nurses (80%, n = 36) and B.Sc. pharmacists (58%, n = 67) had not
reported any AEs. Correspondingly the majority of physicians and M.Sc. pharmacists
had reported at least one AE. A statistically significant difference was observed between
nurses and other HCP subgroups. A greater proportion of nurses had not reported any AEs
compared to physicians (p < 0.001, One-way ANOVA with post-hoc Bonferroni correction)
and pharmacists (p = 0.004, One-way ANOVA with post-hoc Bonferroni correction). The
AE reporting experience is presented in Figure 1.
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Table 1. Healthcare professional demographics.
Profession

Physician

Nurse

M.Sc. Pharmacist

B.Sc. Pharmacist

Total

Group size (n)
Years in practice, % (n)
<5
5–9
10–19
>20
Primary workplace, % (n)
Hospital
Private clinic
Healthcare center
Government
Nursing home
Retail pharmacy
Pharmaceutical industry
Hospital pharmacy
Other

38

45

36

115

234

5.3 (2)
2.6 (1)
18.4 (7)
73.7 (28)

17.8 (8)
15.6 (7)
31.1 (14)
35.6 (16)

19.4 (7)
30.6 (11)
30.6 (11)
19.4 (7)

13.9 (16)
18.3 (21)
29.6 (34)
38.3 (44)

14.1 (33)
17.1 (40)
28.2 (66)
40.6 (95)

36.8 (14)
23.7 (9)
18.4 (7)
5.3 (2)
2.6 (1)
0 (0)
0 (0)
0 (0)
13.2 (5)

44.4 (20)
2.2 (1)
20.0 (9)
(0)
17.8 (8)
0 (0)
0 (0)
0 (0)
15.6 (7)

0 (0)
0 (0)
0 (0)
5.6 (2)
0 (0)
36.1 (13)
33.3 (12)
13.9 (5)
11.1 (4)

7.8 (9)
0 (0)
4.3 (5)
3.5 (4)
0 (0)
57.4 (66)
5.2 (6)
16.5 (19)
5.2 (6)

18.4 (43)
4.3 (10)
9.0 (21)
3.4 (8)
3.8 (9)
33.8 (79)
7.7 (18)
10.3 (24)
9.4 (22)

Figure 1. Adverse event reporting experience among healthcare professionals. Questionnaire question: How many times
have you reported an adverse event to the local health authority (Fimea) or to the marketing authorization holder?

3.3. Adverse Event Reporting Knowledge
Pharmacists scored higher knowledge scores than physicians and nurses when
asked about general AE reporting. The average knowledge scores for physicians, nurses,
M.Sc. pharmacists, and B.Sc. pharmacists were 4.76, 4.60, 6.19, and 5.34, respectively, out
of the possible 8.0. The average knowledge score for all HCPs was 5.24. A statistically
significant difference was observed between nurses and pharmacists. Nurses have poorer
AE reporting knowledge compared to pharmacists (p = 0.016, One-way ANOVA with
post-hoc Bonferroni correction). Claims used to test AE reporting knowledge and the
results are presented in Table 2.
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Table 2. Adverse event reporting knowledge among Finnish HCPs, % correct, (n/n) correct answers/all answers.
Claim a

Physician
(n = 38)

Nurse
(n = 45)

M.Sc. Pharmacist
(n = 36)

B.Sc. Pharmacist
(n = 115)

Total
(n = 234)

HCPs are encouraged to
report AEs even if
uncertain medicine is the
culprit (yes)

89.5% (34/38)

57.8% (26/45)

91.7% (33/36)

82.6% (95/115)

80.3% (188/234)

HCPs are encouraged to
report AEs even if they
do not have all the details
of the event (yes)

68.4% (26/38)

60.0% (27/45)

86.1% (31/36)

72.2% (83/115)

71.4% (167/234)

All serious AEs are
known once the medicine
enters the market (no)

92.1% (35/38)

80.0% (36/45)

97.2% (35/36)

94.8% (109/115)

91.9% (215/234)

AEs reported by Finnish
HCPs are handled locally
and do not influence
safety information in
other countries (no)

92.1% (35/38)

80.0% (36/45)

94.4% (34/36)

93.9% (108/115)

91.0% (213/234)

Patients themselves can
report AEs to HA or
MAHs (yes)

55.3% (21/38)

57.8% (26/45)

86.1% (31/36)

73.0% (84/115)

69.2% (162/234)

HCPs are also
encouraged to report
overdoses, misuse, and
medication errors (yes)

34.2% (13/38)

62.2% (28/45)

63.9% (23/36)

37.4% (43/115)

45.7% (107/234)

HCPs are encouraged to
report medicine use
during pregnancy (yes)

7.9% (3/38)

17.8% (8/45)

41.7% (15/36)

24.4% (28/115)

23.1% (54/234)

HCPs should report AEs
to the local HA, not to
MAH (no)

36.8% (14/38)

44.4% (20/45)

58.3% (21/36)

55.7% (64/115)

50.9% (119/234)

I do not know b

7.9% (3/38)

15.6% (7/45)

2.8% (1/36)

5.2% (6/115)

7.3% (17/234)

Total amount of
right answers

59.5% (181/304)

57.5% (207/360)

77.4% (223/288)

66.7% (614/920)

65.4% (1225/1872)

Average knowledge score
per responder

4.76 (181/38)

4.6 (207/45)

6.19 (223/36)

5.34 (614/115)

5.24 (1225/234)

AE adverse event, HCP healthcare professional, HA health authority, MAH marketing authorization holder. a Correct answer is presented
in brackets after the claim. b “I do not know” was an option to HCPs who could not answer the claims. The answers of HCPs who chose
“I do not know” were considered as wrong answers in the analysis of results.

The Finnish HCPs scored the lowest score on questions concerning topics such as
pregnancy and off-label use that were introduced to the EU PV legislation in 2012 [17].
Approximately 70% (n = 162) of HCPs knew that patients can report AEs themselves
and 51% (n = 119) knew that HCPs can report AEs also to the marketing authorization
holder (MAH).
Up to 56% (n = 132) of the HCPs do not feel that they have enough information on
how to report AEs. A prominent share of nurses (73%, n = 33) and B.Sc. pharmacists
(60%, n = 69) would want to have more information about AE reporting.
3.4. Additional Monitoring Knowledge
Approximately 87% (n = 203) of the HCPs were aware that some medicines were
under additional monitoring before answering the questionnaire.
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Questions measuring additional monitoring knowledge rendered the same result as
the questions measuring general AE reporting knowledge. Pharmacists scored higher
knowledge scores than physicians and nurses. The average knowledge scores for physicians, nurses, M.Sc. pharmacists, and B.Sc. pharmacists were 2.68, 2.16, 3.44, and 3.03,
respectively out of the possible 4.0. The average knowledge score for all HCPs was
2.87. A statistically significant difference was observed between nurses and pharmacists.
Nurses have poorer additional monitoring knowledge compared to pharmacists (p < 0.001,
One-way ANOVA with post-hoc Bonferroni correction). Claims used to test additional
monitoring knowledge and the results are presented in Table 3.
Table 3. Additional monitoring knowledge among Finnish HCPs: Why are some medicines additionally monitored? %
correct, (n/n) correct answers/all answers.
Claim a

Physician
(n = 38)

Nurse
(n = 45)

M.Sc. Pharmacist
(n = 36)

B.Sc. Pharmacist
(n = 115)

Total
(n = 234)

These medicines have
more serious AEs (No)

50.0% (19/38)

35.6% (16/45)

69.4% (25/36)

57.4% (66/115)

53.9% (126/234)

AEs are more common
with these medicines (No)

68.4% (26/38)

44.4% (20/45)

88.9% (32/36)

77.4% (89/115)

71.4% (167/234)

Safety information has not
yet been collected as much
as desired for these
medicines (Yes)

73.7% (28/38)

60.0% (27/45)

94.4% (34/36)

82.6% (95/115)

78.6% (184/234)

No reason. All medicines
will be additionally
monitored after the
transition period (No)

76.3% (29/38)

75.6% (34/45)

91.7% (33/36)

85.2% (98/115)

82.9% (194/234)

I do not know b

21.1% (8/38)

24.4% (11/45)

5.6% (2/36)

11.3% (13/115)

14.5% (34/234)

Total amount of
right answers

67.1% (102/152)

53.9% (97/180)

86.1% (124/144)

75.7% (348/460)

71.7% (671/936)

Average knowledge score
per responder

2.68 (102/38)

2.16 (97/45)

3.44 (124/36)

3.03 (348/115)

2.87 (671/234)

AE adverse event, HCP healthcare professional. a Correct answer is presented in brackets after the claim. b “I do not know” was an option
to HCPs who could not answer the claims. The answers of HCPs who chose “I do not know” were considered as wrong answers in the
analysis of results.

Approximately 78% (n = 184) of the HCPs knew that the reason for additional monitoring is that for these medicines safety information has not yet been collected as much
as desired. Almost 15% (n = 34) of the HCPs could not answer the true–false statements
concerning additional monitoring.
3.5. Black Triangle Requirement and Noticeability
Overall, 70% (143/203) of the Finnish HCPs who knew about the additional monitoring concept before answering the questionnaire knew that additionally monitored
medicines must have a black triangle in the SmPC, PL, and marketing materials. The black
triangle requirement was well-known among pharmacists as 86% (118/138) knew about
it. Among other professions this requirement was not that familiar as less than half of the
physicians (45%, 14/31) and one-third of the nurses (32%, 11/34) knew about the requirement. A statistically significant difference among all responders was observed between
pharmacists and other HCP subgroups. A greater proportion of pharmacists knew about
the black triangle requirement compared to physicians (p < 0.001, One-way ANOVA with
post-hoc Bonferroni correction) and nurses (p < 0.001, One-way ANOVA with post-hoc
Bonferroni correction). Results are presented in Table 4.
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Table 4. Percentage of HCPs who knew about the additional monitoring concept and black triangle requirement.

Profession

Knew about Additional
Monitoring

Knew about Black Triangle
Requirement

Knew about Additional
Monitoring and Black
Triangle Requirement

Physician
Nurse
M.Sc. pharmacist
B.Sc. pharmacist
Total

81.6% (31/38)
75.6% (34/45)
97.2% (35/36)
89.6% (103/115)
86.8% (203/234)

36.8% (14/38)
24.4% (11/45)
86.1% (31/36)
75.7% (87/115)
61.1% (143/234)

45.2% (14/31)
32.4% (11/34)
88.6% (31/35)
84.5% (87/103)
70.4% (143/203)

HCP healthcare professional.

One-fourth (26%, 60/234) of the HCPs had never noticed the black triangle. A breakdown between professions revealed that approximately 40% of physicians (15/38) and
nurses (18/45) had not noticed the triangle whereas the corresponding numbers where
8% (3/36) and 21% (24/115) for M.Sc. pharmacists and B.Sc. pharmacists, respectively.
In all professions, the majority of responders would prefer that the black triangle and
information of additional monitoring is available electronically, preferably in the electronic
interface they are using in their everyday tasks.
3.6. Effect of Additional Monitoring on Daily Work
Out of the 234 HCPs, 185 worked with patients in their current position. 40% (63/157)
of HCPs who worked with patients and knew about the additional monitoring concept
stated that they knew always, or often which medicines were under additional monitoring.
Correspondingly one-fourth (26%, 41/157) of HCPs did not know or did only rarely know
if additional monitoring applied to the medicines.
Half (50%, 101/203) of the HCPs who knew about the additional monitoring concept
stated that they report AEs more readily for these medicines compared to other medicines.
The most common reason for more active reporting was the desire to increase safety
information about the medicine. A significant amount of HCPs emphasized that they report
all AEs according to same principles regardless of the medicine. There were responders
in all professions who admitted that they do not report AEs more readily as they do not
recognize these medicines or do not know how to report AEs.
A quarter (27%) of the HCPs who knew about the additional monitoring concept
and worked with patients stated to be always or often more cautious with medicines
under additional monitoring whereas 17% stated they are never more cautious. Thirty-five
percent of the physicians and 45% of the nurses stated being always or often more cautious
whereas only 18% of the pharmacists felt the same. For physicians and nurses, the main
reason for being more cautious was the low amount of information available about the
medicine. Approximately one-fifth of pharmacists (19%) stated that they are never more
cautious. The main reason for not exercising additional caution was that they felt that it
was the responsibility of the person prescribing the medicine.
Even 53% of the HCPs who worked with patients and knew about the additional
monitoring concept do not tell or tell only rarely the patient about additional monitoring.
A quarter (26%) tell the patient always or often. Pharmacists are the most reluctant to
tell about additional monitoring as 61% stated that they do not tell or tell only rarely.
For pharmacists, the most common reason for not telling was that the information of
additional monitoring was considered to be harmful or useless to the patient. 44% of
physicians, 28% of nurses, and 19% of pharmacists tell always or often the patient about
additional monitoring. For physicians, the most common reason for telling the patient
was to get the patient involved in the treatment whereas many nurses felt that telling the
patient was their duty.
Only 9% (21/234) of the HCPs answering the questionnaire have received additional
monitoring related questions from patients. Most of the questions have concerned the
meaning of the inverted black triangle and if it were safe to use the medicine.
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3.7. Enhancing Adverse Event Reporting of APIs under Additional Monitoring
The Finnish HCPs feel that making AE reporting easier and instructions more clear is
most important when trying to enhance AE reporting of APIs under additional monitoring.
Many hoped for a simple and fast electronic reporting system that was integrated to the
programs used by the HCPs in their everyday practice. Especially nurses wished that the
responsibilities and guidelines around AE reporting would be more clear so that it would
be easier decide who reports the AEs.
The second most important factor in enhancing AE reporting is to increase communication about additional monitoring and reminding HCPs which medicines are additionally monitored. Several HCPs felt that education around additional monitoring should
be increased.
3.8. Pharmacovigilance Training of HCPs
Sixty-eight out of the 234 (29%) HCPs have received AE reporting training. The
percentage drops to 23% (46/202) when HCPs working in the pharmaceutical industry, academia, and government are excluded. Correspondingly 41 out of the 234 (18%)
have received training concerning additional monitoring. The percentage drops to 12%
(25/202) when HCPs working in the pharmaceutical industry, academia and government,
are excluded. No differences in AE reporting or additional monitoring training prevalence were observed between HCP subgroups (Chi-square test for independence). The PV
training prevalence among HCP subgroups is presented in Figure 2.

Figure 2. Percentage of healthcare professionals who have received pharmacovigilance training.

AE reporting is more common among HCPs who have received AE reporting training
(p = 0.009, Chi-square test for independence). Sixty-eight percent (15/22) of HCPs who had
reported five or more AEs during their career had received general AE reporting training.
The corresponding percentages were 38% (39/103) for HCPs who had reported at least one
AE and 22% (29/131) for HCPs who had not reported any AEs.
4. Discussion
Challenges in post-marketing AE reporting are generally recognized. It is estimated
that even 94% of all AEs are not reported [4]. Based on previous research, it seems that
making AE reporting mandatory by law does not either increase reporting [18]. In 2012,
EU introduced additional monitoring to tackle this gap for medicines for which the clinical
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evidence base is less well developed. Based on an analysis by EMA, it seems however that
reporting activity has not increased significantly [14,19]. Our research revealed some of
the underlying reasons why additional monitoring has failed to increase AE reporting in
the EU as much as initially hoped. Our research is a first-in-kind to study AE reporting
knowledge and experience in Finland.
Our results concerning HCP knowledge about additional monitoring and the inverted black triangle are mostly aligned with previously conducted studies. As in the
Irish research, our results suggest that among HCPs pharmacists are best aware that authorities are performing additional monitoring and that the black triangle symbolizes
this monitoring. Similar to the EU-wide research conducted by EMA, it is evident that
pharmacists have the best understanding about what additional monitoring is and why it is
performed. The percentage of HCPs who know about the black triangle requirement is slightly
higher in Finland compared to Ireland, especially for physicians (45% vs. ~35%) and nurses
(32% vs. 15%) [12]. Correspondingly the percentage of HCPs who have never noticed the black
triangle is a bit lower in Finland compared to the EU-wide research (26% vs. 29%) [13,14].
The two-year gap between our research and these two other studies might explain the
difference as the number of additionally monitored medicines has increased together with
opportunities to notice the triangle.
Based on our results, it is clear that additional monitoring and the black triangle
must be made more visible to HCPs working with patients. Only 40% of HCPs who
know about additional monitoring and work with patients can always or often tell if
additional monitoring applies to the medicine they are giving to the patient. Exactly the
same result was observed in the Irish research [12]. The list of additionally monitored
medicines contains already hundreds of APIs and for HCPs to remember this list by heart
is impossible [20]. It is now clear that HCPs prefer to get information about additional
monitoring via the electronic interface they use while working with patients. Adding a
notification in the interface before prescribing, administering, or dispensing the medicine
would make sure the information is at hand when needed.
Half of Finnish HCPs state to report AEs more readily for additionally monitored
medicines if they are aware of additional monitoring. It was reassuring to discover that
a big portion of these HCPs report AEs because they want to increase knowledge about
the medicines and improve patient safety. It is nevertheless troublesome to notice that
some HCPs still do not see the value of single AE reports and neglect reporting entirely for
example because it is too laborious.
Our research revealed that unlike physicians and nurses, a big part of pharmacists do
not see the significance of their efforts in the additional monitoring process. The majority
feel that telling the patient about additional monitoring and being more cautious with
these treatments is the responsibility of the physician or nurse prescribing the medicine.
Whereas for physicians the most common reason for telling the patient about additional
monitoring was to get the patient involved in the treatment; the pharmacists refrained from
informing the patient. In many instances, pharmacists see the patients much more often
than the nurse or physician. With this in mind, we can argue that pharmacists actually have
a pivotal role in the process as they can readily disseminate information about additional
monitoring and also collect new safety information.
Our results suggest that over half (53%) of HCPs do not tell or tell only rarely the
patient about additional monitoring. At the same time, it was made clear that less than
10% of the HCPs have received additional monitoring or black triangle-related questions
from patients. Currently the black triangle and the accompanying statement are only
present in the SmPC and PL. Previous research suggest that many patients find PLs hard to
comprehend and have difficulties in finding the information they are looking for [21–23].
Many patients do not either read the PL [21–23]. Adding the additional monitoring
information also to outer packaging might help in raising awareness especially among
the public. This could in turn increase discussion among patients and their HCPs and
ultimately enhance AE reporting.
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Based on our research, AE reporting of APIs under additional monitoring could be
enhanced by increasing awareness among HCPs via frequent information campaigns and
active training. A statistical significance between training combined with PV information
campaigns and increased AE reporting rate was found in a Portuguese study [24]. Training
without information campaigns failed to show statistical significance [24]. Only a fraction
of the Finnish HCPs working with patients reported to having received AE reporting or
additional monitoring training. It is therefore of utmost importance to get HCPs educated
about PV and keep PV on display e.g., by making educational events recurring. Based on
our results and previous research, the training should be designed to change erroneous
beliefs and promote a reporting culture among HCPs [25].
The majority HCPs answering our questionnaire were professionally experienced as
69% had at least 10 years of experience. This may be a source of bias as HCPs receiving
their basic education after additional monitoring implementation are underrepresented in
our sample. Correspondingly M.Sc. pharmacists working in the pharmaceutical industry
or the government are overrepresented in our sample as nearly 40% of M.Sc. pharmacist
responders belonged to this group and are probably better trained on the current legislation
and AE reporting guidelines. This effect is however diluted in the whole pharmacist group
as only 16% of the pharmacists worked in the industry or the government.
Non-response bias is the main limitation of this research. Response rates could not be
calculated due to the method of questionnaire distribution but based on previous research,
it is expected that the response rate is low [12]. In this research, HCPs reflected their past
actions and knowledge, which is the second most important source of possible bias as
answers depended on own recollection and honesty. Although sources of bias must be
taken into consideration, our results are well aligned with previous research and with this
sample size largely generalisable to other European countries with similar regulation and
HCP educational criteria.
5. Conclusions
In conclusion, pharmacists were found to be best aware of additional monitoring but
at the same time they did not recognize their role in the additional monitoring process. Like
other HCPs, pharmacists could also serve an important role in getting the patient involved
in treatment and tell them about the importance of additional monitoring. This discovery requires confirmation in future research but it is nevertheless certain that additional
monitoring awareness among HCPs working with patients should be increased to avoid
any possible misconceptions. Clarification of roles and responsibilities between different
healthcare professions should also be emphasized. Locations where many different HCPs
are in contact with the same patient (e.g., hospitals) are especially vulnerable and require
in-house procedures stating when AEs are reported and by whom. Finally we recommend
that health authorities look into the benefits and risks associated with adding the black
triangle also to the outer packaging of additionally monitored medicines. We believe
that making additional monitoring more visible to HCPs and patients will increase AE
reporting and thereby promote patient safety.
Supplementary Materials: The following are available online at https://www.mdpi.com/article/10
.3390/healthcare9111540/s1. A questionnaire concerning adverse event reporting of medicines.
Author Contributions: All authors participated in the conception and development of this article.
A.S. designed the research with P.E., M.S. and H.S. A.S. performed the content analysis of answers to
open-ended questions. S.T. performed the statistical analysis. All authors have read and agreed to
the published version of the manuscript.
Funding: Open access funding provided by Helsinki University Library.
Institutional Review Board Statement: The research was approved by the University of Helsinki
Ethical Review Board in the Humanities and Social and Behavioural Sciences on 25 April 2019
(statement 22/2019). No other institutional statements were needed [26].

Healthcare 2021, 9, 1540

11 of 12

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.
Data Availability Statement: Data is not available online.
Acknowledgments: The authors acknowledge The Finnish Pharmacists’ Association, The Finnish
Pharmacists’ Society, The Finnish Nurses Association, Physician union of Helsinki, Physician union
of Northern Savonia, Finnish Physician union of Pediatrics and Finnish Medical Network for distributing the questionnaire. The authors acknowledge Minna Parhiala (University of Helsinki) for
performing duplicate content analysis of answers to open-ended questions.
Conflicts of Interest: A.S. is an employee of Takeda Oy. P.E. is an employee of Novartis Finland
Oy. S.T. is an employee of MedEngine Oy. H.S. is an employee of GlaxoSmithKline Oy. The views
expressed are entirely those of the authors and do not necessarily reflect the policy of the companies
they are working for.

References
1.

2.
3.
4.
5.
6.
7.
8.
9.
10.

11.
12.

13.

14.

15.
16.
17.
18.
19.

European Medicines Agency (EMA). Guideline on Good Pharmacovigilance Practices (GVP) Module X—Additional Monitoring.
2013. Available online: https://www.ema.europa.eu/en/documents/scientific-guideline/guideline-good-pharmacovigilancepractices-module-x-additional-monitoring_en.pdf (accessed on 1 October 2021).
World Health Organization. Safety of Medicines: A Guide to Detecting and Reporting Adverse Drug Reactions: Why Health Professionals
Need to Take Action; World Health Organization: Geneva, Switzerland, 2002.
Sharrar, R.G.; Dieck, G.S. Monitoring product safety in the postmarketing environment. Ther. Adv. Drug Saf. 2013, 4, 211–219.
[CrossRef] [PubMed]
Hazell, L.; Shakir, S.A. Under-reporting of adverse drug reactions: A systematic review. Drug Saf. 2006, 29, 385–396. [CrossRef]
[PubMed]
European Parliament. Directive. 2010/84/EU of the European parliament and of the Council. Off. J. Eur. Union 2010, 53, L348/75.
Fornasier, G.; Francescon, S.; Leone, R.; Baldo, P. An historical overview over Pharmacovigilance. Int. J. Clin. Pharm. 2018,
40, 744–747. [CrossRef] [PubMed]
Dos Santos Pernas, S.I.; Herdeiro, M.T.; Lopez-Gonzalez, E. Attitudes of portuguese health professionals toward adverse drug
reaction reporting. Int. J. Clin. Pharm. 2012, 34, 693–698. [CrossRef] [PubMed]
Pirmohamed, M.; James, S.; Meakin, S.; Green, C.; Scott, A.K.; Walley, T.; Farrar, K.; Park, B.K.; Breckenridge, A.M. Adverse drug
reactions as cause of admission to hospital: Prospective analysis of 18820 patients. BMJ 2004, 329, 15–19. [CrossRef] [PubMed]
Margraff, F.; Bertram, D. Adverse drug reaction reporting by patients: An overview of fifty countries. Drug Saf. 2014, 37, 409–441.
[CrossRef] [PubMed]
Irujo, M.; Beitia, G.; Bes-Rastrollo, M.; Figueiras, A.; Hernández-Díaz, S.; Lasheras, B. Factors that influence under-reporting of
suspected adverse drug reactions among community pharmacists in a Spanish region. Drug Saf. 2007, 30, 1073–1082. [CrossRef]
[PubMed]
Stergiopoulos, S.; Brown, C.A.; Felix, T.; Grampp, G.; Getz, K.A. A survey of adverse event reporting practices among US
healthcare professionals. Drug Saf. 2016, 39, 1117–1127. [CrossRef] [PubMed]
O’Callaghan, J.; Griffin, B.T.; Morris, J.M.; Bermingham, M. Knowledge of adverse drug reaction reporting and the pharmacovigilance of biological medicines: A survey of healthcare professionals in Ireland. BioDrugs 2018, 32, 267–280. [CrossRef]
[PubMed]
Januskiene, J.; Segec, A.; Slattery, J.; Genov, G.; Plueschke, K.; Kurz, X.; Arlett, P. What are the patients’ and health care professionals’ understanding and behaviors towards adverse drug reaction reporting and additional monitoring? Pharmacoepidemiol. Drug
Saf. 2021, 30, 334–341. [CrossRef] [PubMed]
European Medicines Agency (EMA). European Medicines Agency and Member States Joint Report to the European Commission on the Experience with the List of Products Subject to Additional Monitoring. 2018; EMA/385597/2019. Available
online: https://www.ema.europa.eu/en/documents/report/european-medicines-agency-member-states-joint-report-europeancommission-experience-list-products_en.pdf (accessed on 27 September 2021).
Hirvonen, J.; Salminen, O.; Vuorensola, K.; Katajavuori, N.; Huhtala, H.; Atkinson, J. Pharmacy practice and education in Finland.
Pharmacy 2019, 7, 21. [CrossRef] [PubMed]
Gibbs, G.R. Analyzing Qualitative Data, 1st ed.; SAGE Publications Ltd.: London, UK, 2007.
Borg, J.-J.; Aislaitner, G.; Pirozynski, M.; Mifsud, S. Strengthening and rationalizing pharmacovigilance in the EU: Where is
Europe heading to? A review of the new EU legislation on pharmacovigilance. Drug Saf. 2011, 34, 187–197. [CrossRef] [PubMed]
Srba, J.; Descikova, V.; Vlcek, J. Adverse drug reactions: Analysis of spontaneous reporting system in Europe in 2007–2009. Eur. J.
Clin. Pharmacol. 2012, 68, 1057–1063. [CrossRef] [PubMed]
Segec, A.; Slattery, J.; Morales, D.R.; Januskiene, J.; Kurz, X.; Arlett, P. Does additional monitoring status increase the reporting
of adverse drug reactions? An interrupted time series analysis of EudraVigilance data. Pharmacoepidemiol. Drug Saf. 2021,
30, 350–359. [CrossRef] [PubMed]

Healthcare 2021, 9, 1540

20.

21.
22.

23.

24.

25.
26.

12 of 12

European Medicines Agency (EMA). List of Medicinal Products under Additional Monitoring. 21 May 2021. EMA/245297/2013
Rev. 89. Available online: https://www.ema.europa.eu/en/documents/additional-monitoring/list-medicinal-products-underadditional-monitoring_en-0.pdf (accessed on 27 September 2021).
Hammar, T.; Nilsson, A.L.; Hovstadius, B. Patients’ views on electronic patient information leaflets. Pharm. Pract. 2016, 14, 702.
[CrossRef] [PubMed]
Salgueiro, E.; Gurruchaga, C.; Jimeno, F.J.; Martinez-Mugica, C.; Martin Arias, L.H.; Manso, G. What can we learn from the
public’s understanding of drug information and safety? A population survey. Int. J. Pharm. Pract. 2019, 27, 96–104. [CrossRef]
[PubMed]
van Beusekom, M.M.; Grootens-Wiegers, P.; Bos, M.J.W.; Guchelaar, H.J.; van den Broek, J.M. Low literacy and written drug
information: Information-seeking, leaflet evaluation and preferences, and roles for images. Int. J. Clin. Pharm. 2016, 38, 1372–1379.
[CrossRef] [PubMed]
Duarte, M.; Ferreira, P.; Soares, M.; Cavaco, A.; Martins, A.P. Community pharmacists attitudes towards adverse drug reaction
reporting and their knowledge of the new pharmacovigilance legislation in the southern region of Portugal: A mixed methods
study. Drugs Ther. Perspect. 2015, 31, 316–322. [CrossRef]
Herdeiro, M.T.; Figueiras, A.; Polonia, J. Influence of pharmacists’ attitudes on adverse drug reaction reporting: A case-control
study in Portugal. Drug Saf. 2006, 29, 331–340. [CrossRef] [PubMed]
Finnish National Board on Research Integrity. Finnish National Board on Research Integrity TENK Guidelines 2019: The
Ethical Principles of Research with Human Participants and Ethical Review in the Human Sciences in Finland (TENK 3/2019).
Available online: https://tenk.fi/sites/default/files/2021-01/Ethical_review_in_human_sciences_2020.pdf (accessed on
1 November 2021).

