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Abstract

Background Adverse drug event (ADE) reporting enhances early detection of risks
associated with drug use. Pharmacists are uniquely suited to detect and report ADEs, but
their contribution is diminished by under-reporting.
Objectives To assess pharmacists’ knowledge and perceptions towards ADE reporting
and to determine factors that improve or impede reporting using data from published sur-
vey articles using PRISMA.
Methods A systematic review was conducted to identify published survey articles that
assess pharmacists’ knowledge of and attitudes towards ADE reporting. PubMed,
CINAHL and Web of Science databases were searched. The following information was
extracted from eligible articles: demographic factors, sample size, response rate, survey
delivery, pharmacists’ working setting, barriers and facilitators of ADE reporting.
Results Only 68 survey articles were eligible to be included in the review (out of 820).
The number of respondents ranges from 10 to 1870, and response rate varied between
10.5% and 100%. Pharmacists working in hospital settings and clinical pharmacists were
more likely to report, to have better knowledge, favourable attitudes and familiarity with
ADE reporting systems compared to pharmacists working in community settings. The
main barrier towards reporting (recorded in >70% of the studies) was lack of confidence/
basic knowledge of pharmacovigilance systems/concepts and ADE reporting process. Pro-
viding special training and education programmes related to pharmacovigilance concept
was the most commonly mentioned factor to enhance reporting.
Conclusion To improve ADE reporting by pharmacists, it is recommended to design
and integrate educational interventions related to pharmacovigilance within the pharmacy
curriculum or continuous education courses.
Keywords adverse drug events; attitudes; knowledge; pharmacists; pharmacovigilance;
reporting

Introduction

Adverse drug events (ADEs) account for substantial morbidity[1–3] and mortality[2] along
with considerable economic burden.[2,4,5] ADEs increase the risk of hospital admission,[6]

emergency department visits[7] and prolongation of hospital stay (up to 20 days).[8] It is
estimated that the cost of managing ADEs in the United States may reach up to 30.1 bil-
lion dollars annually.[9] Postmarketing drug surveillance systems are necessary to detect
ADEs once a drug has been marketed and used by patients.[10] Worldwide, reporting sus-
pected adverse events is implemented via various spontaneous reporting systems.[11,12]

Both healthcare professionals and patients can directly report ADEs to these systems or
through reporting to pharmaceutical manufacturers.[13–15] Reporting ADEs to the respec-
tive regulatory authority enhances the early detection of signals and risks associated with
drug use.[15] Pharmacists, as drug experts and the most accessible healthcare providers,
are uniquely suited to detect and report ADEs.[16] However, the contribution of pharma-
cists is diminished by under-reporting; it is estimated that no more than 10% of all poten-
tial ADEs are eventually reported.[17] Under-reporting of ADEs delays the identification
of drugs with triggering alert signals and thus imposes a threat on the public health.[15,17]

Factors that influence under-reporting included but not limited to insufficient knowl-
edge of ADE detection and reporting, time constraints and lack of incentives.[13,18–21]
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The number of cross-sectional studies that examined the
determinants of under-reporting by healthcare professionals
has risen overtime with a special emphasis on pharma-
cists.[18] To our knowledge, no known systematic literature
review has collectively investigated published studies that
evaluated barriers and facilitators of ADE reporting specifi-
cally by pharmacists. The aim of this systematic review is
to assess pharmacists’ knowledge and perceptions towards
ADE reporting and to determine factors that improve or
impede reporting by pharmacists.

Methods

PubMed, CINAHL and Web of Science databases were
searched to locate studies that meet the objectives of this
systematic review. Additional articles were included by
manual search of the references cited by eligible articles
located by the database search. The Preferred Reporting
Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines were followed for conducting this lit-
erature review.[22]

The following search terms were used for identification
of eligible articles: “adverse drug reaction”, “ADR”, “ad-
verse drug event”, “ADE”, “attitude”, “barriers”, “factors”,
“knowledge”, “spontaneous reporting” and “pharmacovigi-
lance”. The search included all articles that appeared in the
literature until October 2019. The resulting studies were
then screened initially based on their respective titles and
abstracts. Some studies were excluded because of the fol-
lowing reasons: (i) pharmacists were not among the sur-
veyed healthcare professionals; (ii) an analysis/ summary of
ADE case reports of certain drugs; (iii) an expert opinion,
commentary or literature review; (iv) models to improve
signal detection of ADEs; (v) research restricted to phar-
macy students; and (vi) qualitative studies. In the eligibility
stage, the selected articles were (i) written in English and
published in a peer-reviewed journal, (ii) have a sufficient
sample size (n ≥ 10) and (iii) included a primary analysis
of pharmacists’ knowledge, attitudes, experiences and/or
perceptions towards ADE reporting. Extraction of the eligi-
ble articles was performed by two independent authors
using predefined criteria. The extracted fields were then
compared, and incompatible data were investigated.

The following information was extracted from each eligi-
ble study: author, publication year, objective of the study,
country of occurrence, national pharmacovigilance centre
(year of establishment), survey period, study population,
pharmacist work setting, number of respondents and response
rate, survey/study delivery (mail, face-to-face, self-adminis-
trative, e-mail/web), scale or type of questions [yes or no
questions, multiple-choice questions (MCQS), Likert scale,
visual analogue scale (VAS) and open-ended questions], per-
centage of ADE reporting among respondents, the use of the-
oretical framework (if any), facilitators and barriers of ADE
reporting as perceived by pharmacists and demographic fac-
tors that might impact reporting (age, sex, work settings/pro-
fessional title, workload/years of experience and years since
graduation). Factors that were found to be statistically signifi-
cant in the original studies were included in the tables, if p-

values were not calculated in the included studies; we only
considered the top three most frequently reported barriers and
facilitators. We also extracted data from studies that con-
ducted comparison between pharmacists and other HCPs with
regard to attitudes and knowledge about ADE reporting.

Results

Characteristics of the eligible studies

A total of 802 studies were identified through the initial
electronic database search (403 via PubMed, 324 via Web
of Science and 75 via CINAHL). Additional 18 articles
were identified through reference citations and manual
search. The total number of screened articles was 820, and
after initial screening of titles and abstract, 738 articles were
excluded. Of the 94 articles that were eligible, only 68 were
included (Figure 1).

Analysis according to the country of occurrence showed
that 59% of the studies had been conducted in Asia (40/68),
twelve studies came from European Union, seven studies
came from Africa, six from North America, two from Aus-
tralia and one study from South America (Venezuela).
Tables 1 and 2 demonstrate studies that were included in
the systematic review, listed by year of publication. As
shown in the tables, the number of papers investigating fac-
tors that impact reporting of ADEs by pharmacist increased
overtime. The year with the largest number of publication
was 2018 (11 publications).

The number of pharmacist respondents in the eligible
studies ranged from 10[23] to 1870[24] with a median of 179
(25th percentile = 87.8; 75th percentile = 331.25).
Response rate ranges from as low as 10.5%[25] to more than
90%.[26–34] Most of the studies included in this review sur-
veyed pharmacists working in hospital settings (either alone
(27 studies) or with pharmacists working in community set-
tings (19 studies)). Some of the studies surveyed only phar-
macists working in community settings (18 studies).

Self-administered questionnaires were used in 41 studies
(60%), mail surveys in 13 studies (19%), online surveys in
nine studies (13%) and face-to-face delivery in five (8%)
studies. Likert scale was used in 38 and VAS in two stud-
ies.[33,35] In addition to Likert and VAS, most studies
included other scales such as yes/no, multiple-choice and
open-ended questions. Web surveys delivered via e-mail or
social media were used more frequently in recent stud-
ies.[24,36–38] Many studies included in this review lacked a
theoretical framework. In papers in which a theoretical
framework was utilized, Inmans’ seven deadly sins for not
reporting ADEs[32,33,35,39,40]; Knowledge-Attitude-Practice
Model (KAP)[29–31,34,41–56]; and theory of planned beha-
viour were the most frequently used theories to understand
pharmacists’ reporting of ADEs.[57]

Demographic factors that impact reporting of
ADEs by pharmacists

Older age was found to be significantly associated with
reporting in one study[32] and negatively associated with
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reporting[58] and knowledge[59] of ADEs in two studies. A
recent study by Yu et al.[51] indicated that pharmacists aged
60 years and older were less likely to report ADE compared
with younger pharmacists (P < 0.001). However, other stud-
ies found no significant association between different age
groups and tendency to report ADE by pharmacist.[39,41,47]

Recent pharmacy graduates were found to be significantly
less familiar with reporting system than pharmacists who
had graduated for at least 15 years.[60] There was no signifi-
cant difference between the two genders in attitude[54,61] or
reporting rate of ADEs.[39,47] However, recent studies by
Williams et al.[38] and Hajj et al.[26] showed that female
pharmacists have significantly stronger intentions to report
ADEs and a higher mean knowledge of ADE reporting
compared to male pharmacists.

More working experience as a pharmacist was found to
increase the odds of reporting in three studies[32,38,39] but
was not significant in other studies[47,62] and was associated
with better knowledge and attitude towards ADE and ADE
reporting in one study[63] and with reduced knowledge in
other two studies[56,59]. Increasing years of experience (10–
14 years) increased the awareness about the presence of the
national ADE reporting system.[28] However, a recent study
from Lebanon showed that younger pharmacists (staff phar-
macists) have better training on reporting and higher report-
ing rates compared to chief pharmacists.[30] Workload and
number of hours worked per week were found to have sig-
nificant impact on willingness to report, though there was
no consensus upon the specific number of hours.[39,40,60,64]

Pharmacists working in hospital settings and clinical
pharmacists were more likely to report,[21,24,29,36,40,49] to
have better knowledge, favourable attitude and familiarity
with ADE reporting system compared to pharmacists
working in community/retail settings or dispensary

pharmacists.[21,40,47,59] Perez Garcia et al.[65] did not find
that workplace to have an influence on pharmacovigilance
knowledge. Higher levels of education and earning a post-
graduate degree were found to increase reporting knowl-
edge[26] and frequency.[66]

Reporting of ADEs by pharmacists compared to
other HCPs

Most studies indicate poor knowledge and practices with
regard to ADE reporting among all healthcare professionals.
However, some studies show statistically significant differ-
ences between the healthcare professionals. Among studies
that included other healthcare professionals, pharmacists
were more likely to see an ADE and more likely to be
aware about the existence of pharmacovigilance centres and
reporting forms compared to doctors and
nurses.[25,28,42,46,67–70] No difference in the mean knowl-
edge/attitudes was found between the three healthcare pro-
fessional in some studies[27,33,71,72] or reporting rate.[67]

However, other studies found that pharmacists have better
knowledge of ADEs than nurses[50,73] and pharmacists have
better mean knowledge score compared to physi-
cians.[46,53,70] One study found that pharmacist prescribers
were more likely to report ADE than nurse prescribers.[36]

A recent study found that physicians reported significantly
more ADEs compared to pharmacists.[53] More pharmacists
than physicians would hesitate to report an ADE because of
uncertainty over who is responsible for reporting. On the
other hand, more physicians than pharmacists hesitate to
report an ADE due to concerns over liability.[40] Compared
to pharmacy technicians, pharmacist found to have better
knowledge of and attitudes towards ADE reporting.[74] In a
study conducted among HCPs in South Wales teaching

Figure 1 PRISMA flow chart for the included studies.
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hospitals, the majority of doctors and nurses indicated that
the ward pharmacists are their main source of information
about ADRs.[70] However, a recent study from Ethiopia
found that less than 7% of the surveyed HCPs used pharma-
cists as a source of information about ADRs.[73]

Factors that negatively influence reporting of
ADEs by pharmacists

The factors most frequently associated with not reporting
ADEs by pharmacists were as follows: lack of confidence/
basic knowledge of pharmacovigilance concepts, systems
and ADE reporting process in 75% (51/68); lack of time,
interest or reporting forms in 74% (50/68); ADE is too triv-
ial or well known to report in 26% (18/68); uncertainty that
a specific drug is responsible for a particular ADE in 25%
(17/68); fear of legal liabilities in 12% (8/68); and lack of
monetary compensation in 7% (5/68) of studies (Figure 2).

Other factors that negatively impact reporting of ADEs
by pharmacist were lack of patient complete medical his-
tory[40,57]; disturbance of normal workflow[75]; fear of
breaching patient confidentiality[39,45,69]; uncertainty over
who is responsible for reporting[36,40]; and deficient of pro-
fessional environment.[45,76]

Factors positively influence reporting of ADEs by
pharmacists

The most frequently mentioned or recommended factors to
enhance reporting of ADEs by pharmacists were as follows:
providing special training or education programmes related
to pharmacovigilance concepts and ADE reporting in 49%
(33/68); reporting serious reaction to a new product or unu-
sual reaction to an existing product in 18% (12/68); feed-
back about the reported ADE association in 13% (9/68);
having a positive or favourable attitude towards reporting in
12% (8/68); considering reporting ADE as a professional
obligation in 9% (6/68); making ADE reporting compulsory
in 7% (5/68); and the presence of onsite pharmacist dedi-
cated for reporting or local pharmacovigilance centre in 4%
(3/68) of studies (Figure 3).

Other factors that positively impact reporting of ADEs
by pharmacists were as follows: the impact and opinion of
other pharmacists about ADE reporting (social influ-
ence),[77] patient complaint or request to report,[48,78,79] hav-
ing a hospital written policy,[39] providing a toll-free
number by the relevant authorities[79] and establishing
incentive mechanisms.[29]

Discussion

The role of pharmacists within the healthcare system has
evolved over time from the traditional dispensing responsi-
bilities towards more involvement in patient therapy by pro-
viding pharmaceutical care.[80] Reporting of ADEs is
essential to maintain the safe use of medications by patients.
Countries worldwide depend mainly on spontaneous report-
ing of adverse drug events to national pharmacovigilance
systems. This is because these systems provide the main
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source for adverse drug reaction reports at the lowest cost.
Spontaneous reporting systems are essential for early detec-
tion of signals that can lead to precautionary measures such
as drug warnings, modifications in the information found in
the leaflets and in some cases results in withdrawal of drugs
from the market.[81] However, the capacity of these volun-
tary systems is reduced because of under-reporting. This
review specifically focused on the barriers and facilitators of
ADE reporting by pharmacists. The results of this review
indicated that deficiency in understanding of basic concepts
related to pharmacovigilance and ADE reporting process
were the main barriers to reporting by pharmacists. To
enhance reporting of ADEs, most pharmacists suggested
providing continuing education or special training courses
related to pharmacovigilance and reporting process.

Few studies reported an association between demo-
graphic factors and practice setting characteristics and ADE
reporting by pharmacists. Only workplace seems to be asso-
ciated with ADE reporting. Hospital pharmacists were more
likely to have better knowledge, favourable attitudes and
reporting rate than pharmacist working in community set-
tings.[29,35,36,40,49] Most of the reports in the United States
Food and Drug Administration Reporting System database
reported by HCPs originated from hospital pharma-
cists.[16,82] Hospital pharmacists are more directly involved
in patient care, have access to medical records and see more
patients with serious ADEs compared to pharmacists work-
ing in community settings. According to the WHO Interna-
tional Drug Monitoring Programme, community pharmacists
make a small contribution to the national pharmacovigilance
systems except for the Netherlands.[16,83] Community phar-
macists can have a unique contribution in pharmacovigi-
lance by reporting ADEs associated with over-the-counter
drugs (OTC) and are more likely to report adverse events
associated with skin and eye as these manifestations are
easily noticed by patient themselves.[16,84]

In the light of the results of our review, inadequate knowl-
edge of pharmacovigilance concepts, processes and function-
ing was present in more than 70% of studies and considered
as a main barrier for reporting ADE. Fortunately, this obsta-
cle can be modified by introducing more topics related to
ADE reporting and drug safety within pharmacy curriculum,
providing continuing education programmes and training as
suggested by several studies included in this review. A recent
literature review about pharmacovigilance education showed
that pharmacovigilance interventions can range from short
PowerPoint presentations and several training and interactive
workshops.[86] Intervention types included providing theoret-
ical information about ADR reporting, identification of
ADRs, medication safety modules, detection of ADRs and
lectures on completing MedWatch forms.[86] Other barriers
that were frequently mentioned can also be linked to lack of
knowledge, such as uncertainty that a specific drug is respon-
sible to a particular drug reaction, and ADE is too trivial and
well known to report. Yet, in reality, even, suspected ADE
and all possible types of undesirable effects associated with a
drug can be reported.

Lack of time, interest or reporting cards was reported as
a negative factor in about half of the studies included in this
review. Lack of time can be viewed as a reflection of workT
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overload, where the pharmacists have no time to report
ADE, an indication that the pharmacists consider reporting
as an additional burden and not as an essential part of their
professional obligations. It is therefore intuitive that consid-
ering ADE reporting as a professional obligation was found
to be a factor that positively influences reporting by phar-
macists. Lack of reporting cards could be a reflection of
lack of interest or lack of time to look for these cards. In
order to overcome the barrier of the availability of reporting
forms, spontaneous reporting systems such as MedWatch
provide these forms online, in addition to the possibility of
submission via mail, fax or phone.[10]

Having a positive or favourable attitude was found as an
important factor to predict reporting of ADE by pharma-
cists. Positive or favourable attitudes such as beliefs that
reporting would improve patient safety, personally reward-
ing, and contribute to overall understanding about drug risk
are important factors to consider when planning

interventions aim at improving reporting rate by pharma-
cists. Feedback from the pharmacovigilance centre contain-
ing information about the reported ADE was mentioned in
about one fifth of studies included in this review as a posi-
tive factor, which could enhance reporting. In a study con-
ducted in the Netherlands, receiving personalized feedback
from pharmacovigilance centre was thought to be an impor-
tant motivator to report an ADE in the future.[85]

The main limitation of this review was the disparities in
the methods, population of interest, data collection scales
and techniques of the included studies. Variations in the
way the questions were asked in the eligible studies might
affect the results of this review, as some of them were
close-ended and other questions were open-ended questions.
Percentages were reported in most cases with no p-values,
which make it difficult to draw definite conclusion about
the comparisons between different working settings or
HCPs. The factors that positively or negatively affect

Figure 2 Top factors that negatively affect reporting of ADE by pharmacists. Other factors: uncertainty over who is responsible for reporting,
disturbance of normal workflow, lack of complete medical history, fear of breaching patient confidentiality, deficient of professional environment.

Figure 3 Top factors that positively influence reporting of ADE by pharmacists. Other reasons: encouragement from pharmacy department, par-
ticipation in ward rounds, social influences, patient compliant or request to report, hospital written policy, providing a toll free number by the rele-
vant authorities, and establishing incentive mechanisms.
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reporting are not necessarily using the exact wording from
the respective papers; slight changes were made to make
them fit into the final list of factors. These changes are unli-
kely to alter the principal conclusion of this review.

Conclusion and implications

In this review, knowledge and attitudes of pharmacists
towards pharmacovigilance were found to be related to
ADE reporting. Among demographic and practice settings,
only workplace seems to have an influence on reporting,
where hospital pharmacists have better knowledge, favour-
able attitudes and reporting rate compared to community
pharmacists. The role of pharmacists in ensuring safe use of
drugs requires sufficient knowledge of pharmacovigilance
concepts, process and functioning. Reporting of ADEs is an
important element to ensure drug safety at the individual
and population levels, and contribution of pharmacists is
essential. To improve reporting of ADE by pharmacists, it
is recommended to design tailored educational interventions
based on the existed gaps in knowledge and attitudes that
can be integrated within the pharmacy curriculum or within
continuous education courses after graduation.
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