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Abstract

Introduction Medicines are among the most effective technologies for reducing mortality and morbidity. Adverse drug
reactions (ADRs) are a well-recognised public health problem and a major cause of hospitalisation and death. Even though
the evaluation of the safety of drugs is performed throughout the entire life cycle of a given compound, the postmarketing
phase still displays a chief role. In this sense, the surveillance of drug reactions through pharmacovigilance (PV) systems
is indispensable. Yet, underreporting is a major issue that undermines the effectiveness of spontaneous reports. This work
presents a scoping review on the use of information systems and strategies used to promote ADR reporting by health profes-
sionals and patients.

Methods A scoping review was conducted under Arksey and O’Malley’s framework. A search on the PubMed (MEDLINE),
Scopus and Cochrane databases was conducted from 2005 until 2022. Articles with a focus on the spontaneous reporting of
ADRs were included. Peer-reviewed published studies from any region in the world conducted with a qualitative, quantitative,
or mixed-methods design focused on the research questions were eligible for inclusion. The reporting followed the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses extension for Scoping Reviews (PRISMA-ScR) checklist. Two
independent reviewers performed standardised data extraction and synthesis.

Results This work discloses six strategies aimed to improve the collection of ADR reports, namely economic incentives,
educational interventions for health professionals and patients, media attention, the use of social networks in the proactive
search for ADRs, applications for smartphones and campaigns. These strategies allowed PV systems evolution, enabling
the early detection of serious ADRs by industry and regulators. Creating strategies that enable patients’ involvement are
highlighted across PV systems.

Conclusion The future path in drug safety solely depends on proactive PV approaches carried out by all stakeholders,
where patients play a vital role in ADR reporting. The implementation of innovative methods is essential to encourage ADR
reporting.

Introduction

Medicines are essential to healthcare systems and have
emerged as one of the most efficient tools for lowering mor-
bidity and mortality. However, due to the significant increase
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of average life expectancy, the predominance of degenerative
and chronic diseases, and the rising consumption of medica-
tion, particularly among the elderly, adverse drug reactions
(ADRs) are inevitable [1].

ADRs are a leading cause of morbidity in developed
countries and are responsible for an increase in hospital
admissions (2.4-6.5%, many of which are preventable),
representing a substantial burden on healthcare resources
[2], with some countries spending 15-20% of their hospital
budgets to treat ADR complications [3]. These have raised
safety concerns among various stakeholders, particularly
regulatory authorities [4], prompting increased attention
from healthcare professionals [5, 6] and patient organisa-
tions [7, 8] and patients to ensure safety in drug use.
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It is considered that a large proportion of serious ADRs
are detected only after drug approval since many of them
are rare and/or have a long time to onset [9]. Thus, the con-
tinuous surveillance of medicine after its marketing author-
isation is essential. Accordingly, detecting drug risks and
defending the marketed product against inappropriate use
constitutes the essence and mission of pharmacovigilance
(PV) [10]. PV aggregates skills for the detection, evalua-
tion, comprehension and prevention of ADRs or other drug-
associated problems, as its ultimate purpose is to minimise
risks and maximise the benefits of medicinal products [11].

The World Health Organization (WHO) has an interna-
tional drug monitoring programme responsible for exchang-
ing information between countries and promoting PV [10].
Through the Uppsala Monitoring Centre (UMC), PV is pro-
moted through exchanging information and policies between
countries. This Centre is responsible for international drug
monitoring as well as the management of technical and
scientific aspects of the WHO PV network [12]. In Janu-
ary 2023, 155 countries were part of this international pro-
gramme as effective members and 21 as associates, which
covers about 99% of the world’s population [12].

The ADRs received by the WHO are stored in the
Vigibase® database for spontaneous reporting, which con-
tains the reports sent by the various member states enrolled
in the programme. Currently, the database has over 30
million reports [13]. In Europe, supervision and promo-
tion of PV are ensured by the European Medicines Agency
(EMA) [14], and ADRs are registered in a database called
EudraVigilance®, to where the national regulatory authori-
ties of each of the European Union countries address all
ADR reports [15].

One of most critical limitations of PV for years was
the low rate of ADR reporting [16]. Due to poor adher-
ence and insufficient information collected, new strategies
were adapted to increase information about ADRs. In many
countries, PV systems have started collecting information
exclusively from health professionals. Yet, more recently,
alternative reporting systems for patients were also devel-
oped, raising awareness by promoting and disseminating
these systems to improve patient involvement in PV [17, 18],
contributing to less underreporting [19] and reporting differ-
ent ADRs and covering blindspots of PV as over-the-counter
and herbal drugs, and also giving important information on
the impact of ADRSs on daily life [7, 20].

In 2010, due to the directive 2010/84/EC, patients were
able to report directly to their country's national PV sys-
tem, leading to increased ADR reports [21]. This directive
contributed to the early detection of ADRs, a better under-
standing of the impact on the patient's life, and the capture
of subjective elements in ADR narratives, promoting con-
sumer rights and equity [22-24]. In addition, reporting by
patients makes a valuable contribution to detect new signals
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or strengthen pre-existing ones, thus providing valuable
information about the conditions of drug use [8]. Since then,
several studies have shown that the contribution of patients
goes beyond a quantitative contribution, providing a new
dimension of PV [25].

Health professionals and patients have several methods
to report ADRs to competent authorities. The most com-
mon are online or paper forms, but there are other options
such as letter, mobile phone, or, in some countries, through
smartphone applications [22, 25]. Each country adapted
the most effective way, in order to increase the number of
reports according to the resources and capacities available
[8]. In a study carried out in 50 countries, 44 had spontane-
ous reporting systems for patients, with reports representing
about 9% of the total reports received in these countries,
with the remainder coming from health professionals [23]. In
another international study with 144 countries, about 31.2%
had implemented a reporting system specially designed for
patients, typified by simplified reporting forms, with appro-
priate language for patients and support texts for filling out
the reporting form [25]. A positive impact on PV has also
been observed in all countries that have implemented patient
reporting systems, such as the description of the severity of
ADRs [25] and the increased understanding of the impact
of ADRs on patients and the safety awareness of the popula-
tion [22].

Currently, several measures promote the collection of
ADRs for health professionals and patients. Of these, eco-
nomic incentives stand out [26], along with educational
interventions for professionals and patients [27], media
attention [28], use of social networks in the proactive search
for ADRs [27, 29] or smartphone applications [27].

This work scrutinises forefront evidence of the different
methods used to increase the collection of ADRs, survey-
ing the different strategies used by countries to increase the
collection of reports describing the tools used to improve
participation in the PV systems by professionals or patients,
by presenting a review on the use of information systems and
strategies used to promote ADR reporting by health profes-
sionals and patients.

Material and methods

This review was prepared using the scoping review meth-
odology described by Arksey and O’Malley [30] to iden-
tify the different methods used to increase ADR collection.
To ensure the thorough completion of this scoping review,
we followed the guidelines established by the Joanna
Briggs Institute. To ensure the thorough completion of
this scoping review, we followed the guidelines established
by the Joanna Briggs Institute, aiming to impart clarity
and rigor to the review process [31, 32]. The results of this
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scoping review were reported using the Preferred Report-
ing Items for Systematic Reviews and Meta-Analyses
extension for Scoping Reviews (PRISMA-ScR) checklist,
which ensured a transparent and methodological approach
was taken [33].

Search strategy

The search strategy aimed to find published and unpub-
lished studies. A full search strategy using the keywords
‘pharmacovigilance’, ‘ADR’, ‘medicine’, and ‘spontane-
ous reporting’ was developed, including all identified
keywords and related index terms, and adapted for each
information source included. No geographical or cultural
limitation or year of publication limits for the studies
included was applied.

The PubMed (MEDLINE), Scopus and Cochrane data-
bases were searched, and the literature exploration was sup-
plemented by scanning the reference lists of included studies
and searching grey literature sources, as well as conference
proceedings and abstracts published by journals and organi-
sations, including but not limited to, the International Soci-
ety of Pharmacovigilance (ISOP) and International Society
for Pharmaceutical Engineering (ISPE) annual congresses.

Literature screening and information selection

Following the search, all identified citations were collated
and uploaded into the Covidence management software,
and duplicates were removed. Titles and abstracts were
then screened by two independent reviewers (JJ and DG) for
assessment according to the inclusion criteria for the review.
Potentially relevant studies were retrieved in full. Two inde-
pendent reviewers assessed the full text of selected articles
and documented in detail against the inclusion and exclusion
criteria (JJ and DG). Any disagreements that arose between
the reviewers at each stage of the study selection process
were resolved through discussion with a third reviewer
(CM). Reasons for the exclusion of full-text studies that did
not meet the inclusion criteria were recorded and reported
in the PRISMA flow diagram (Fig. 1).

Articles published in English between 2005 and 2022 that
addressed the issue of ADR reporting were selected. Articles
prior to 2005, which did not focus on the subject under study
and whose analysis of the title and abstract do not present
relevant information for the review, were excluded. For this
review, information present in digital means of communica-
tion (webpage, social media, among other sources) of the
Competent National Authorities were also included to obtain
information about the methodologies used in promoting the
reporting of adverse reactions by patients.

Data extraction and synthesis

Data were extracted from documents included in the review
by two independent reviewers using a data extraction tool
developed by the reviewers, as indicated by the methodology
for scoping reviews proposed by the Joanna Briggs Institute.

The extracted data were sorted according to a specific
strategy aimed at enhancing patient reporting. This involved
organising the data based on the author's name, the country
where the study was conducted, and the type of information
gathered. Additionally, the main outcomes and significant
findings that were relevant to the review's objective were
also presented. Any disagreements between the reviewers
were resolved through discussion or with a third reviewer.
The results are presented in Table 1.

Critical appraisal

This scoping review aims to provide an overview of the
available literature on a specific topic or research ques-
tion. Consequently, this review does not focus on critically
appraising the quality of individual studies or synthesizing
the results in a meta-analysis. The primary objective of a
scoping review is to identify the breadth and depth of the
available evidence and to identify gaps in the research. To
achieve this goal, a critical appraisal of individual studies is
unnecessary and the focus relies on identifying all relevant
studies and providing a descriptive overview of the evidence.
Thus, the lack of critical appraisal in a scoping review is
appropriate and justified, given the objectives and goals of
this type of review.

Results

The search strategy identified a total of 102 publications.
After removing duplicating records, a total of 96 publica-
tions remained, which were screened by title and abstract,
excluding 18 studies that were not relevant for the review.
After a deeper analysis of the full-text, 26 documents
remained, some of which were presented in digital media
(web page, social media, among other sources). The rea-
sons for exclusion are provided in the Fig. 1, which demon-
strates the bibliographic selection process. All the results are
reported in Table 1, which is organised by strategy, placing
the most relevant information about the theme, and grouping
the information of the respective strategy by author, year and
reference, country, and collection method.

Economic incentives

Economic incentives aim to increase the number of ADR
reports through a bonus to physicians and patients [34, 35].
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Fig. 1 Screening process and included and excluded articles

In the studies presented, there was an increase in the num-
ber of reports regarding an incentive offer when compared
with the previous year and the number of serious reports,
observing its use in combination with other strategies [36].
Additionally, this approach can increase the frequency of
fraud and stimulate false reporting. As an advantage, they
have high adherence by health professionals [35]; however,
not all countries have the resources to implement this meas-
ure. In the studies presented, only countries such as Sweden
[34], China [26] and Iran [36] implemented this strategy.

Educational interventions

In the studies included in this review, it was possible to
observe an increase in the number of reports after edu-
cational interventions [36-39], with a multiplication
of the report rate and improvement in quality [38, 39],
quantity [25] and relevance [25, 39], with ADR reporting
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not mentioned in the summary of product characteristics
[38]. Furthermore, there was an increase in the number
of reports after the intervention period, with a subse-
quent decrease [39]. On the other hand, the combination
of interventions, namely active educational interventions
carried out by telephone interviews [25, 35], workshops
[25, 36], group sessions [39], educational seminars [36],
meetings [36, 37, 39], lectures [36], conferences, training
and passive interventions such as educational material [37,
39], ADR reporting form [39], campaign promotion and
e-mails [36] were suggested to have better results in both
the short and long term, maintaining the number of reports
for a longer period [36].

Educational interventions allowed the knowledge in
drug safety and promotion of spontaneous reports, improv-
ing quality, quantity and relevance, but presented as the
main disadvantage the decrease in the number of ADR
reports after the intervention period [25, 38, 39].
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Media attention

The media revealed a powerful approach to increase ADR
reporting, as people are increasingly accustomed to social
media, such as social networks. Their purpose is to raise
awareness of the importance of communicating suspected
ADRs [40], disseminating information material and cam-
paigns on major social networks such as LinkedIn®,
Instagram®, Facebook®, Twitter® and Youtube®, reaching
many views worldwide [41]. In the studies observed, there
was a peak in reports after the transmission of possible
ADRs in two drugs, offering the possibility for patients and
health professionals to report ADRs that cause an impact
on the patient's daily life. However, the massive increase in
reports is verified only in the short term [28, 42].

The use of the various measures referred to is again related
to each country's level of development and resources. Devel-
oped countries preferentially use social networks and smart-
phone applications as they are easier to access [27]. WHO,
through the international drug monitoring programme, allows
the exchange of information between countries regarding
campaigns, educational material and videos on PV, which can
later be adapted to the reality of each country. Sweden, where
the WHO-UMC is located, is an example of proactivity in
PV, promoting campaigns [43], educational interventions
[38], publications in the media [41], publication of scientific
posters [41, 44, 45] and international journals on PV [34, 38],
and in the development of the smartphone applications [46,
47]. In addition to Sweden, the UK, Croatia and The Neth-
erlands, at the European level, are also involved in various
PV activities, such as campaigns [48, 49] and programmes
broadcast in the media [28, 42], and have applications for
smartphones for ADR reporting [44, 46, 47, 50, 51].

Social networks

Social networks play a crucial role as a promoting measure
in PV and also aid in the proactive search for ADRs, with
a higher number of ADRs detected through these measures
than by the commonly used methods, and in a shorter period
[52]. According to data observed in this study, Facebook
offered more detailed and better-quality information
compared with Twitter® [53]. WEB-RADR is based on a
data-mining process, which has been successfully applied
[45, 54]. In WEB-RADR, social media has been proposed
as a potential source of data for PV, but the study found
that social media is not recommended for broad statistical
signal detection [55]. However, the same initiative from
the Innovative Medicines Initiative (IMI) WEB-RADR
(Recognising Adverse Drug Reactions) recognises that
social media can be useful in specific niche areas such as
exposure during pregnancy and abuse/misuse of medicines

[55]. The ultimate intent of WEB-RADR was to provide
policy, technical and ethical recommendations on how
to develop and implement such digital tools to enhance
patient safety, and from that project, recommendations
relating to the use of social media in PV and the use of
mobile applications for PV were published [55, 56].
Social networks can offer information about medicines,
allowing the detection of signals of medicine efficacy not
available in traditional sources, and enable the detection
of subjective and sentimental reactions, with low cost and
high agreement regarding traditional methods [52]. On the
other hand, some disadvantages presented as duplications,
the medical condition may not be precisely defined, the
existence of privacy policies, and the difficulty in detecting
and normalising medical events [45, 53]. With technological
advances, social networks can be used as a source of
information about ADRSs in the future [50].

Smartphone applications

The strategy of collecting ADRs through smartphone appli-
cations is recent, with the first application being launched
in July 2015 in the UK and later in The Netherlands and
Croatia [44]. In the analysed articles, it was observed that
the submission time is shorter through these options when
compared with traditional methods, and the submissions
were more accurate [27, 51]. Additionally, the applications
allow the subscription of news about the medicines that the
patient takes [44, 47, 50] and are able to be used in several
countries, free to download, and important for ADR report-
ing, with enhanced quality for both PV and signal detection
[47]. As a benefit, they have easy access to reporting forms
[44] and help drug manufacturers and regulators to detect
safety signals early, allowing earlier interventions [50] and a
reduction of the time spent on paper reports [47]. However,
they have the disadvantages of a large volume of reports
received; patients may need to correctly assess causality,
very limited signal detection and unclear regulation [29]. A
mobile application designed for ADR reporting and product
safety alerts can help to augment PV activities and extend
the reach to patients and healthcare professionals. Privacy
and data protection features are essential, and the applica-
tion can provide user-friendly interactive graphics to learn
about the safety profiles of medicines. While the uptake and
use of the application seem modest, it is expected to grow in
importance as a younger generation of application-literate
patients matures and smartphone owners increasingly use
their mobile devices to access the internet [29, 44-46, 50].
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Educational campaigns

The campaigns aim to involve the public in PV actions
and supervise the safe use of drugs [48], recognising
and reporting suspected ADRs [43]. They are performed
through billboards, press advertisements, radio, online
images, posters in waiting rooms, and leaflets [48]. It was
observed in one of the campaigns, coordinated with the
media, to promote the recognition of ADR reporting, which
reached 27 countries, reaching 2.3 million people on social
networks, with 1852 new reports of ADRs during their
occurrence [43]. Thus, campaigns raise awareness among
patients and health professionals about the importance of
reporting an ADR, allowing the acquisition of additional
information about the medications and a positive influence
on the prevention of adverse effects without offering any
disadvantages [48].

Discussion

Despite the recent increase in patient reports, recent stud-
ies emphasize the need to raise awareness among patients
and health professionals of the ongoing need to foster
ADR reporting [16]. In addition, competent authorities
must implement innovative methods to strengthen ADR
reporting and overcome barriers such as the lack of active
promotion due to the scarcity of resources to support pub-
licity campaigns and the inability to deal with an overload
of reports [25].

This scoping review consisted of an innovative search
screening allowing the collection of various approaches
to encourage ADR reporting. Accordingly, we found six
strategies to improve the collection of ADR reports in PV,
namely economic incentives, educational interventions for
health professionals and patients, media attention, the use
of social networks in the proactive search for ADRs, and
applications for smartphones and campaigns.

The implementation by several countries of an
ADR reporting system for patients allowed them to
spontaneously report an ADR, providing a major advance
in PV, increasing the number of ADR collections and early
detection of signals [25]. Patients are more likely to report
severe reactions [16], provide more information about the
impact on the quality of life, and report more frequently
than healthcare professionals [42]. Advances in reporting
methods and more proactive promotion of PV, such as
the use of smartphone applications and online forms for
reporting (as is the case with the ADR reporting portal),
massive use of social networks, dissemination campaigns
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and educational interventions, allow reporters to become
more aware on the problems related to the use of the drug,
accompanied by the growing number of adverse reactions
reported annually [13]. By using these methods, we
disclose the different reporting tools that actively involve
patients. This is particularly important as many patients
are unaware of the existence of a PV system in their
country. Currently, only younger individuals and those
with higher levels of education possess some knowledge
about the possibilities of reporting [16].

Each country adopted the best strategies to encourage
spontaneous ADR reporting, considering the characteris-
tics of its population, available resources and the devel-
opment of the PV system. In some countries, it has been
observed that media attention to certain ADRs increased
populations' attention and awareness of PV, indicating
that dissemination had a positive impact on ADR collec-
tion [25, 28, 42]. In 2014, the launch of the WEB-RADR
project worked on the development of a smartphone
application allowing the reporting of suspected ADRs
to regulators in the European Union, enabling direct and
instantaneous reports for patients and health professionals
and a means for regulators to communicate with interested
parties the latest information on PV [25, 46, 50]. This
application is already in use in several European countries,
such as the UK, The Netherlands and Croatia [56], with
more than 10,000 downloads [50]. According to the WEB-
RADR project, it is possible to detect, extract, standardise
and analyse information related to social networks, which
can be used as a source of information about ADRs in the
future [50]. Since advances in technology, social networks
and smartphone applications are increasingly being used,
it is likely that the aforesaid approaches may enclose the
most successful methods for reporting adverse reactions
[50].

The use of social networks is a method with high sen-
sitivity [45] and quality [53], a greater number of ADR
detections and high agreement compared with traditional
methods, which allows more detailed information [54], and,
above all, is a low-cost method [52]. Smartphone applica-
tions have a simplified reporting form, making it possible
to subscribe to news about the medications the patient is
taking, present the latest information on medication safety,
and can be used in several countries [47, 50].

The international drug monitoring programme of the
WHO allowed the exchange of information between
countries regarding campaigns, educational material and
videos on PV, which can be later adapted to the reality of
each one [60]. Sweden, where the WHO-UMC is located,
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is an example of proactivity in PV promoting campaigns
[40, 43], educational interventions [36], publication of
scientific posters [41, 45, 61], international journals on
PV [40, 43, 47, 57], and also in the development of the
smartphone application [46, 47]. In addition to Sweden, the
UK, Croatia and The Netherlands, at the European level, are
also involved in various PV activities, such as campaigns
[48] and programmes broadcast in the media [28, 42], and
also have applications for smartphones for the reporting of
ADRs [44, 46, 47, 50, 51]

Collecting ADR reports and efficiently using that infor-
mation remains an ongoing challenge. Regular interven-
tions are necessary for the potential reporting population,
especially if combined with other measures, to ensure that
patients are capable of recognising, assessing causality, and
properly reporting an ADR. Furthermore, adequate program-
ming support must also be available to implement strategies
with proven efficacy.

Limitations of the study

It is important to acknowledge some limitations. First, we
had to include articles specifically related to economic
incentives in our criteria, as some countries may require
more financial resources to implement this measure. Addi-
tionally, the availability of information on the use of social
networks and smartphone applications was limited in the
consulted databases due to the recent adoption of these
methods in PV.

Conclusion

Raising awareness among patients and health professionals
is crucial for promoting ADR reporting. This review collects
and synthesizes the different approaches that several coun-
ties have implemented to increase the reporting of ADRs.
Several countries have adopted different strategies to encour-
age spontaneous ADR reporting, and international organisa-
tions, such as the WHO, are actively involved in promoting
PV by exchanging information as well as dedicated cam-
paigns. Implementing innovative methods such as economic
incentives, educational interventions, media attention, social
networks, and smartphone applications may help to improve
the collection of ADRs in PV. The use of social networks
and smartphone applications are increasingly being used as
successful methods for reporting ADRs. The involvement of
all stakeholders in proactive PV is crucial for ensuring the
future of drug safety.
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